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TI SSUE | NHI Bl TOR OF METALLOPROTBI NASES ( TI MP) LI NKED
TO GLYCOSYLPHOSPHATI DYLI NOSI TOL (GPl) - ANCHORS FOR
WA READMHENT OF CANCER AND SKI N LESI ONS FlI ELD ORPAHEP2006/009145

| NVENTI ON The present invention relates to the field

of fusion constructs and their use for the treatnent

of cancer and in regenerative nedicine. Specifically,

the invention relates to constructs conpri sing

gl ycosyl phosphati dylinositol (GPl)-anchored tissue
TISSTH RNRIA1008 @ MERirabbeREeLedHaSe6p) T1MRED - To
cLycdWdbiidsrmatrinyribe tbusicen) Corabrdichs HearRNTPHOLS@REER AND SKIN
LESION®Vention are effective regenerative agents useful in

the field of wound healing applications. BACKGROUND OF

THE | NVENTI ON TI MPs in Cancer Research The treat nent

of cancer remains a denmandi ng task and enpl oys

di fferent therapeutic approaches and strategies,

of fering varyi ng degrees of success. One known

approach is to increase the sensitivity of cancer
FIELPOF THRINVENEONd ated |ysis. The sensitivity of

tunors to i mmune-nedi ated |ysis has been |inked to the

bi ol ogy of matrix netall oprotei nases (MWs), and

ecificall¥ﬂ¥jo the_.cel |l surface expressi on o

S i f S
The prsgﬁnf Hyeptiomtelatey igdhe fighdjof fgien F%Sff&f%a{l@ﬁmwﬁ%% treatment of

cancerl ¥Mrsih g%@ﬁ@r‘éﬁv@ GHRABRB! SSng:iﬁthfy, e’ aRRhlish aklRL td Xonstructs
: (ECM an

(E have been inplicated i'n tissue renodeling,
comprisingr igheasilposphatidybinasitodsi (GPEyaishareds, Wastue 20iDRibitors  of

metalléérggéqgégé\lszgﬁmsﬁz%%téwwg tg‘ﬁ:tgé}s\{%qt\ ¥?§g<$rﬁlct%lo%(%heb Ie)reers]ent invention are
effectiP€FdoRhdrafi & Aita Befud ifthE ARSI eirRiItheaRRPhSications.
(reviewed in Egeblad & Werb, 2002). It was shown that.

MWP activity is regulated at many | evels including
four endogenous inhibitors, the tissue inhibitor of
matri x netall oproteinases (TIMP-1, -2, -3 and 4 (Bode

BACKGREKOD, OR QAL INVENTIONI vo bal ance between MWPs and
TI MPs determ nes whether matrix resorption or
deposition occurs (Nagase & Wessner, 1999). The

TIMPERACEL chicgsue inhibitors of netalloproteinases
_———TTg%g%gegé%%%Tt di ver se physi ol ogi cal / bi ol ogi ca
functions including the noderation of tunor growh,

nmet astasi s and apoptosis. These djverse bi ol oqi .
The EFEURE Tle ST FERBESHAVEHEONE Hiketh it Biferss terapeutic

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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stochionmetry of TIMP/ MWP/cell surface protein
interactions. The recruiting of cytotoxic |ynphocytes
wonegrss®at s one potential pathway in the def eREE/EP2006/009145
agai nst tunors. Although cybpotoxic T | ynphocytes (CTL)
and natural killer (NK) cells that infiltrate and
recogni ze tunor cells are identified, an effective
anti-tunor immunity often fails to efficiently
The EiRI6peRIUs TidsBe | REHibHGIC Y1 n@REPrERBIALkes! h@ll\/ﬂfs??V%Qﬁl%lt diverse
the conplete elimnation of residual tunor
phySIOﬂqg;QaWolcédelfumtms ingJuding ithmmodeérnatien of iamerograwth, metastasis and

spopioffy e I bR o8 cRR i oo TP RORTRER, dpkels i Par o the

stochidri&Ph WYHW/MSMPKH&:H ediirfaye pasieInterh&ticeN Eﬂlé\' recfultfhg of cytotoxic
anti-tunor effects of CTLs and NK cells are nedi at ed

lymphegites, gepresentse png imtq@éualr dathyyayr ahszée%nsq:Agmn@d fumaerg Although

cytoto%jh grgﬁ%) eyt p dl gat?@rgag W d(]%])gfgél ha?llnﬁltrat%ga%%) tecognize

tumor selty aée@brrﬂltﬁedn@ é?s‘féctme ah-tieomntihion ofién faalrsgetefftcﬁédtlsr develop.
. .(Kagi et al., 1994). The CDO5, or FAS death receptor,
This ngfé? msls {OB€ {IERSOR éb@ﬂ gpbqnt%fhed‘@mplgg Slipinaign (g,f igpidual tumor cells
S r
after 195%[1@%{% s&gfg:glt Zesslgén&o? rl{l%%)rdhgnp ﬁsrf;‘? 9agdé:9% s@% gt; disease or local
inoperkhitign ThASti6IogH/ofplas Tuncsionalsiefigleacy imcgoeriarlgmphocytes is currently
| ycoprotein receptor (325 am no acids, 45-48 kDa).
uncleabpy, PAS | gand (FAS ligand, FASL, CD95L) is an
i ntegral nenbrane protein and is a type |
transmenbrane gl ycoprotein. FASL is a nmenber of the
In gerigng, thendritiyunvdi effectnof (dds andFdK aellsaam medihb:kin@rmfgh either the

pertor R Tl R eS8 TR AR 5 v, 199

The péiﬁﬂfhhpﬁ e M¥EETdd b g”ﬂleyt@ﬂﬁliﬁsesfecf&é@lt @dr[hgt 031 flaSKarecognition of

deat h donaln at its term nus and binds to the

target @(gllSc(ﬁilaasm a.,d8%n The P99, of FMsiea%wyentgmbﬁbngawthberegulator of
cell deta “ﬂ%@oop E}i;])rte%ﬁé ?.r}.'da‘ (t)ft &tn%‘gf) %&%@cgﬁﬁg L‘%@S‘fg?%tlr:i]erﬁlo #&P eg)/optosm of

tumor &elkr QNagRtA, IMQZBIum&S FASV@E%/A‘@MSH B dinplé &Sﬁsnﬁehﬁbrane glycoprotein
TI MP-GPl. constructs of th E resent |nvent| on,

recepter; (33 agping éﬁléﬁ’ toft$ kba).cT SHigpad KEAR ligsad, %éSIaECD%L) is an
1ntegrﬁ? )ﬁgeﬁﬂrgne is a g@ ﬁ' %e&m glﬁ:ogl:b‘%elﬁeyﬁgt 1? a member of

ng cause o can Appr oxi mat ne-thir
the TNFafanaihy, svhich incREdes Iavitn, et aglt fichainglio da;&ﬁ@(ﬂIme (LT), CDA40 ligand
resentat|on and up to 50%rel apse f.ol

and h 13@1%%@%6( \765@11 Z%lfné:AJ§ a5 dgq:dé@ted rggggADD (FAS associated death
domain)/MORT], an adapter protein that has a death domain at its C-terminus and binds to

the cytoplasmic death domain of FAS. Many tumors have been found to be resistant to
apoptosis mediated through the FAS pathway (Frost et al, 2003; reviewed in Igney &
Krammer, 2002).

As a model system to test the TIMP-GPI constructs of the present 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 & Stadler, 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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RCC is difficult to treat and inmunol ogi cal therapies
such as interferon-al pha and interleukin- 2 are
wogeernsaloby nore effective than chenot herapy oPCT/EP2006/009145
radi ati on (Vogel zang & Stadher, 1998). Cytotoxic
Iynphocytes represent a potenti al conponent in the
Cytot({;(fef:‘fe?nsﬁpa nsegprets%%spetggtga dl %SHH’&PE/ l%ctSF n%% against tumors
including/Rct or (Bode & Maskos, 2003). It is a soluble
protein that can be detected on the cell surface only
through its aSSOC|at|on W th surface bound proteins

One riegfE s v tinien VP o dtrarls NEME Bbispr Bode &

MaskoBf 200301 I iscd bslgble @RtEinSthiBaand, detdtbd)on the cdRlsesfadet orﬂ§ through its
accepted that TIMP-1 plays a role in anglogenes

associgiign Wih @pggcpeohounélnmoﬁqnaﬂ Brewaatiadn 2080;akber gocdg)2001) The overall
tl.y, I

role oﬁﬁ‘i\?@ll r%}{ ca eéﬂ?oﬁ%gigl%\éq}é%sgtﬁ% sabj g%; L?[g g?é@gl{@%re&pw (]grand, 2002). To

date, 1ei§d1©tefp$éd thiat TEVIP- lnjblgysaﬁ rcﬂél in Bngiegdnesis, Gcell(lntgh:ﬁ'?)n and proliferation

é | af ar zadeh R et al 4) . The conventiona

(Bran tarﬂé)@b gResntad taypty éh%‘ﬁ’ééhﬁ‘to‘i‘ GRIppnshored eT%]fr Isprotgin exhibited a

pronoxﬁf&gé ?ﬁpréréégmnt Wenﬁﬁﬁﬁh%@eﬁl%‘ rhiiPhn &Fﬂdﬁe i} éFf Djfilhdeh R ef
10 elih hate once the tunor has deve oped rlna %

al,2004nors are usually renoved fromthe patient by
surgery. However, in some cases not all regions are
avai l able to the surgeon, and, thus, tunor cells

The cdfRBRYidhal BirhBEiePARY a Tﬁﬂ%ﬁﬁlets rf@nyceﬁfé@r ﬁl%i/ QI fffer from the problem
secondary tunors. Isis aresult of fhe inconplete

that tusner qsﬂahrercbﬁ'mtl toreligfinath@npe itheatugnor bas developedp Pegeny tumors are

invention th rovides .an effective anti-c
usualty, SRRV oty Pl e BY SPIeER” 13w Eisticd e sy gty Rgions are
availatle @b itheeEdbedn) a8l thusDinee!ckBs tdnAR in MH u¢cg«uazherel they can develop
particular in a patlent t hat was subjected to an
into sqcqrdarp | temerss (i tsa3 resalf eaftthe Aneempdetp surgiea) respebipn of ke primary
anti-cancer agents of the present invention are useful
for killing tunmor cells both in cell lines in vitro
and in tissues in vivo. The Role of TIMPS in

Regener at.i ve, Medi ci ne, The present invention is
The pregent pryertipe thegeforg proyides @nﬁf@F@V%@t}’%@é%‘f‘%ﬂF %d strategy in order

to redue Qllékﬁate%ﬂ@g%hﬁdrp%nﬂg gals i (ja!(l\l;lmﬁctilﬁldt%lh R 11\?\%2&}118u1ar in a patient

regenerative I clne I's concerne

that whe alibjeged o e sisconfdetn dulmed iregctien af esprimarg tnebur Bie anti-cancer
restorati response t I.Nj i nvol v

agents o%%he presen ?nven 18 n are useiQul forslg‘ﬂleng t ¥eliisq)oth [1]n cell lenes 1n vitro and

in tissues in vivo.

tumor,

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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conpl ex cascade of cellular events that ultimtely

generates the resurfacing, reconstitution, and
WOoreev@pPi on of the tensile strength of injur®CTHPSMGHI145

This process generally engages the recruitnment and

proliferation of different cell types, an el aboration

of the cellular matrix, and an increase in i mune

surveill ance. Wund heal i ng proceeds in a tinely,

Wound BeAa1 pratecdB M8 tinfdly, eqiienial MladhFedicah Befddiie HRAS TAIr general
phases: inflanmmati on, granul ation,

phasesr enféqmﬁlmhtecm, granvdationn rexpieitheliglization @nédtésmm@m@abhg rifmbeohase of

wound heal i SS is b
the ok BER. eSO RIS Sptclelr FABA R o R Py, Durine
wound ﬁ@a[lﬁ@sanllﬁcﬁeﬁ@ E%ﬂfeeé)@réﬁaldﬁf oiggﬂ)\ﬁth thexotsohisd @Pdkines occurs; in
cytokines occurs; in particular, increases in the

particylgy gcseases pnthe leyel§ of , Ik=1 an¢h 3,6, haws berssdescribefl. During the

initial ?ﬁﬁe{lﬂg?ﬁ&t %ljlafg%:\g glh HQV(%IWE _Fﬁ'é(_:tgp glrslo ele%@j-qgwma%ﬁ%SF, both

macrommgb@ p):lithgmro@hds meuécrroimdsd foSonn a fibemrdiott @hrtrtg thegtanalation phase,
rin clot. % t he granul ati on phase
f

the ﬁhrplﬂa%ma%lt%ra&r aTierde dp ehe wyapings and seqraie %MadTheaﬁﬁector proteins

1nv01v§(§tﬁ{ @Esq E&gﬂehag@nﬁ]cﬁfggw PJB%EFF Gg&@f%&\i (gp Egh__%hlrd phase in

woundT healinigi Irei-epinlmmlzatlomoumdhmalenz@, by the prollferatlon of keratinocytes,
ithelialization, is characterized. by

which igtRlel 155 B4 Feindorind RS, IDean RRTaR i JPYDEbroblagis; pbich are

respond®i dor %Q.ndilc%ﬁtrwloﬂn TheCeQab of Ithis ke, bﬁvﬁﬁhaﬁ&&ves the effector
whi ch are responsi bl e for wound contracti on.

proteinseMIMIPs, dGF W SF podb€ SEni@hanchuBAvand Phe l%ﬂfeenctﬁpnthehahzatlon of
F
the welg8 bR MR g S R [ UBOR P e Bl furing the

tissue infGREhE PRasef fiBBNRLS, profiste @I laSébRk ntiiri0 feadindab th&€formation of
Fi nal |y, durlng t he tissue renodel i ng phase,

scar tigsupy anoptesissoffituablests.candat swigenbon theeelivation elidiferensiation of the

keratlrﬁo:agtr o'gllk“g@%'ﬂé ,%ﬂ"g%é EPOE%{AU{ E:rﬁ/%ﬁ%g rﬁﬁ?ﬁgtlzgsz ?1355&%{ of w01t1nd healing include

TGF-Hdi| MMPeaid BINMPs of the keratinocytes. Known effector
proteins involved in this | ast phase of wound healing
i nclude TGF-bl, MWs and Tl MPs. Thus, the effector

Thus, ARl éf&cfo@%@ @fés?é)r?sﬂ;lé’ rfo{fﬂé%}l a@i&%&ﬁ%d’%ﬂﬂgﬁﬁﬁ%&)roblasts and

are the fibroblasts an erati nocyt es,
the ketahabcypd:glylndi MMiPp dhdt gridy aroimepdrtanbodlé in hethnthg maigration @ff fibroblasts

(MMP({WQ 'S‘nsdtzsms M\ﬁpgﬁraumi@z}es((yfhﬁge]r L) é?gﬁcg(kﬁﬁggg%‘éfﬁf ERrk, 1999)
in addafil bl R IRmAGS. ERAMBH thOMMPIGHS Qfdlff&%n%trﬁ'l@%p@clﬁcny within
di fferent substrate specificity wthin the ECM and

the E@Vlagnd playngsoimpgartant odle in rE@@Mageagiaa@lratand) ﬁu@ﬂuer The MMP family
1nclud<tesur 2 hlia nglléggp asfe naMN/IP-l, MMP-8, MMP-13, MMP-18), stromelysins

(MMP-3, MMP-10, MMP-11), gelatinases (MMP-2, MMP-9), matrilysin (MMP-7),
metalloelastase (MMP-12) and a series of membrane-bound matrix metalloproteinases (MT-
MMPs). As the function of MMPs is to proteolytically break down the surrounding ECM, a
balance between this protease activity and ECM deposition during wound healing, i.e. re-
building of the injured tissue, needs to be optimally maintained. The control of MMP activity
is modulated by the TIMP proteins, which are produced by most cells, and act to inhibit the
MMPs in a 1:1 ratio. Where this delicate balance between the proteolytic breakdown and
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includes, inter alia, collagenases (MW-1, MWP-8,

MWP-13, MWP-18), stronelysins (MW-3, MVP-10, MWP-I
wol2po7/geloat i nases (MVP-2, MWP-9), matrilysin ( WRUREPR)06/009145

net al | oel astase (MWP-12) and a series of

menbr ane- bound matri x netalloproteinases (MIMWPs) . As

depostf RO, R roRaistr s s & Bl Henhg Yshe B resut, for
exampﬂ@tchydrﬁd’w@ﬂﬂisE@Megﬁ@@%aMr%”br%éldl@gcdt\ﬁh'g"d healing, i.e.
re building of the injured tissue, needs to be

optlnally mei nt ai ned. The control of MWP activity is

TherefsrD o1, th ?m?t)é ! gg d;r{tgvr 88&(?(? erlblﬂ% uepee %Pgﬁq/suﬁ 8 %glcggar?é/e between

proteasea&dtmt ‘éh@fEEMhlb siedr daing thehansehsdinggrsceshe
proteo yti c breakdown anddeposition of ECMi s

di sturbed, disorders such as abnormal wound healing
In a flf¥er e?r?o%l rnerio heqﬁﬁg}?lcgnstﬁﬂ{s 5;{‘ the iﬁ?&@&smvﬁrﬁ% > oW‘?le an effective
scarring or oi'd scarring her et ore Xi st's
regendiated dgent dort thel treatmentf dfUendéidnb elefinyd ibgl 0gdisaabed bhlameebetween

MMP (Relegee A s A TR dostion s, [prrauaings. 16 HSIRY WEATE or chronic
wounds! 91&} ?lféc&ﬁm?leﬂ? e[s%ﬁe@(vlfhhﬁcﬁﬁgor t]ig}'ilc}{%[kt 'AQfaltan‘aH#',dlﬁe fusion

an effective regenerative agent e treatnent o
constrocts aif tthe peesetdfinnadiobypravide shurffeetvd ad generatibe hped thaiNdan reduce,

rotease. activity and ECM deposition, as,. for exanple,
i MY LR PFYT Oy ScEr e UL Fefiag Pigeess

comonly associated with increased MWP | evel s.
Addi tionally, the fusion constructs of the present
i nvention provide an effective regenerative agent that
can reduce, mnimze or inhibit the formati on of scars
during the wound heal i ng process. SUWARY OF THE
I NVENTI ON The present invention provi des novel
anti-tunor agents and nethods for the treatnent of
cancer. The present invention is based on the
surprising finding that GPl-anchored TIMP effectively
reduces or alleviates cancer cell proliferation, and

" pronotes the killing of cancer cells in cell |ines
both in vitro and in vivo. The structural and
functional determ nants of TIMP have been conbi ned
with a gl ycosyl phosphatidylinositol (GPlI) anchor, and,
optionally, with nmucin, in order to generate a highly
effective chenot herapy agent. This approach exploits
TI MP proteins anchored by gl ycosyl phosphati dyl i nosit ol
(GPl) to be incorporated into surface nenbranes when
purified and added to cancer cells. The fusion of
TIMP-GPI with a nmucin
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domai n further enhances the presentation of TIM

proteins on the surface cell nenbrane and nekes the
wof0¢v@pi0gonst ruct nore effective in renderi ng PCHEEP2006/009145

cancer cells sensitive to ignmunenedi ated destruction.

In the foll ow ng exanples, the present invention

n , has the potential for the

SUM@%?’H@WW@MR f tunor cells and reduction of

tunor devel opnent both in cell lines in vitro and in

tissues in vivo. The linking of TIMP to a GPl-anchor
The pegrentervedivnuerosies mogelr anti-smnasf agems- andcmetheds Toivthe treatment of
Cancerresults in an efficient insertion of TIMP protein into
the cell nenbranes of cancer cells. The GPl-anchored
TI MP-1 surface expression induced a variety of
bi ol ogi cal effects in cancer cell lines with potentia

The preseat apentioe i kased apdle suprsiag findimgdhatgGPhanchored TIMP effectively
- ' ' [ M | se .
esueES AR R4 b PR GBI BTGB e ct i cn
lines bodnimevitre @ahdl ipvivbi The stucural@sl fahsttonabdettenibants of TIMP have been
dose- ependeni. GPl -anchored TIMP-1_ protein also

combipgrwita glxeetrhgaphstidphinasiel ORI anghaspmml ertapelly, with mucin, in
Leal | t L ol at ] :

rdr 5 SR, oS BRSNS AEUL Y LABE. ISS0BTLAS s v

proteiisAShchoogt bygi gycmslphbspltatit ylimsitcle (GP1)i oebe vimc@pomtedeintal surface

membfsa?lgsziyv | %?)u%igg(g?\gia %gtogcga;;gtrcg %Hg{e! Iialgi%gfo(f;?llli\/ﬁl-%%l with a mucin

domaifRFirkhe? RARAHRES the Brbs2nfaliBh 8F TIPS réteGR InGRP WNPAd3T ell membrane and
i ncrease in pro-apoptotic BAX protein. This shift

makestthevlirsten eonsirg¢tenorsaaitestive it ienderafg the cangropelds bansitive to immune-
4 prﬁt%in§ may be one reason for the increased
Inelagg §?FFJP?y of FAS-nedi ated apoptosis of TIMP surface
engi neered cancer cells. Using the above approach, the
GPl -anchored TIMP proteins or polypeptides of the )
In the flloxving examples, itemprissant ibeatiopdevenstuiss teat JAMR kasi the pytential for
the inl{ilﬁiﬁgg Iof :gﬂ)vstﬂeorf "wrﬁg{ &e(ils.aa?lalré&%iilf)g % tldiord éﬁ%efo@gl%h{rg&h i Icell lines
residual” cancer after i nconplete surgical resectron o
in vittohendrin nssyest imwivd. i Ree ilinkiad vefh T8APb i as GPT-an6iwr, and exogenous
. osteosarcoma, renal _cell carcinonma or in nalignhant o
adminigiration ?ﬁ @J-@C@rada TIMPgispultst igran. etfisicabinsertiog ¢ic M, piptein into
the celf HdnbraddredhOY RO AheEP1- e jon i
© Cei ntri r%ll5 cally %gsci%s%]ante?%i FA 5%1:'9 I at eg%%%ﬁ %E , “The induced a
varietypoiebiehtgidah efatts om cpmaey iceld dinen withf peddritiab theegestit oelevance such as

M T T SRR Y -
exampld3ethes@piedstinAdfRant@ call bHifematisPRal bbkekvddth WB-d6&d-dQendent.

GPI-anchored TIMP-1 protein also blocked secretion of proMMP-2 and proMMP-9 and
dramatically altered the cell surface association of divérse MMPs. Most significantly, the
normally FAS-apoptosis resistant tumor cell lines were rendered sensitive to FAS/CD95-
mediated killing. GPI-TIMP treatment results in a down regulation of anti-apoptotic BCL2
protein and a corresponding increase in pro-apoptotic BAX protein. This shift towards a
higher concentration of pro-apoptotic proteins may be one reason for the increased sensitivity

of FAS-mediated apoptosis of TIMP surface engineered cancer cells.
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TI MP-muci n-GPl') conprising an am no acid sequence of a
tissue inhibitor of netall oproteinases (TIMP) or a

wokoglsgiogal | y active fragnment thereof, wherei RCI&IPA006/009145
TIMP or biologically activesfragnent thereof is |inked
to an am no acid sequence of a nucin domain foll owed

) amno acigd s ence of . .

Using 8?{?2%%\37| @Pé%aﬁﬁa&ecﬁgﬁﬁ%‘gﬂof@l Tﬂ@lp)rgtgﬁ)é%rgolxwpgdes of the present

inventRin€h&¥e Beere PRARUIRNbe pdicutartyeMbefRfl id | t¥Erabsutfcuagslications in the
directly to a GPl-Iinking sequence and does not o

treatmenafaicsideal maocer afiemanqompléte suxgical tepaetion’ of degirisary gumor like in
fam ly of |arge, heavil | ycosyl at ed proteins. One

advaned RreaSy Fangeh OREOSHEOTR: v £ BRI TH R 1P SO 1eRs balg wors, e.2

glioblddfonga. Nydr ophobi ¢ nenbr ane- spanni ng domai n that favors
retention in the plasnma nenbrane, while another class
of mucins are secreted on nmucosal surfaces. Micin

C 0 h . i . .
More S SR SAAUP TN LRIRISERGE ke (YOI sy resistan
to FAPanédistednsiliag) trapleyenuavdntied pryvidec aptdffenald yneans to render the
abundant gl ycaosyl ation. Two distinctly different
tumor el %lﬁ%epagke tp dihrmediatask apoRtosisci ns. One regi on
i ncl udes the am no- and carboxy-term nal regions,
which are lightly glycosylated, but rich in cysteine
In a firs sispkotsthe winéseht miventiork teyeforevrelaws doi anfisiinadinisshetn@IMP-GPI or
di sulfjde |inkages within and anmong nuci n_nononers.. . . .
TIMP‘P’I‘\‘@“&?Q‘@ d°UBMHEYEE  PRgABIG sa‘f‘gr SEdPeBee niif ¢ £ pltisSieanipbipitor of
metallBﬁrB?e%a%esOETIW)_t@f §‘Bic{l§§b£l§€ac‘i% Uelpnient PSS e WheRYESaid TIMP or
hal f of the am no acid residues are serine or
biologidaHy aniiveefragmentribergoisginked 4b lap agene etiddsegeentafiavmucin domain

oo BRI 8B BT RLGp TREE P Phncon

aggregates, nononers are |inked to one another nostly
non-coval ent interactions, although internolecul ar

by . , : ul,
In a prifestads ereodimgats thany -endsof BIMY iafased directlnite afsBklirling sequence
At | e . i n genes have been di stingui shed
Mddﬂeég{’tu%?‘%aé&%i%%?@g?‘@ﬁ; 3B, 4, 5AC, 5B, 6-9, 11-13, and
15-19. The nucin as used in the present invention is

preferably a menbrane-bound nucin donain and conpri ses
The tegmeinaycan] felales i femiyiod laggubsivdly gdyeylatedinrpisinisheOne class of
. r > &7% 0%%% &E&B&' - 1
mucmIg\’/Ua?:élJgl,1 @E%l%?blggidgtl\l/ﬁal eoIr a vééarol ant §grr por?i on ane-spanning
domaih hbatefavoist tleeenaibnvie the gilasmaamembeanieg wddlei anoklieni dare dff sucins are

e 200, g SR LTRSS s it s pical
syntheSizéd a5€-RAMEHA Hdmucin 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
glycosylated, but rich in cysteine residues, which are likely involved in establishing disulfide
linkages within and among mucin monomers. The second central region is formed of
multiple tandem repeats of 10 to 80 residue sequences, wherein over half of the amino acid

residues are serine or threonine.

Mucins are generally secreted as massive aggregates of proteins having molecular masses of
roughly 1 to 10 million Daltons. Within these aggregates, monomers are linked to one another

mostly by non-covalent interactions, although intermolecular disulfide bonds may also play a
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chenoki ne CXCLI 6 or fractal kine (CX3CL1). Fractal kine

is a menber of the | arge and conpl ex chenoki ne gene
WO05d39 M | y, which consists principally of s®CT&Pees/009145

proi nfl ammatory nol ecul es. §he typical core structure

of chenokines is partially maintained by disulfide

. bgnds bet wee ositional ly canserved cysteine resides. .
role P8 FaRGES; A BSk| hANER THOB S4 GATY P&t SraBRSHS including
MUCKRas RCIBI4, SIS 5BS 6t9)Q 1di3shid Pstoon of four cysteines

within the nolecule, i.e. a cysteine signature notif:

CXC, CC and C, where Cis a cysteine and X is any

am ng-aci,d_resj . -Four. di.fferent, chemokine fam,lies
The o B S itk rRettioh S R Eb L BTGP i S8 domain
and cAREHERK i prefeRMD} iatlesmidaNadi® sedwencd Geliestea dréiyt thBezroup consisting of
MUC]I(\Lﬁ\ganization of the cysteine residues | ocated near the

HEA AR dEUEAB: NG| 1d, MGV, prd MYCYEfqrpevariant or
. i il ngly | i St [
P Ommg? ?eurg%fu{tgﬁaggfr omcil}fs hé‘r%n%:elk{gm i%‘eﬁoé%ll igse);gy’t %@?‘S In another
prefertsd t emibbodivabnte \as ineicimestalRf isf uisad tthhtk isnBokuedl Srepariat edkfdry-associated
hree residues (i.,e. a CX3C notif) as well as being
dw““%EFHE¥QH1§8rrﬁga%éplcggﬁgﬂéne by an extended
C-ternm nus transmenbrane anchor that includes a
muci n-11 ke domain, or a nmucin-like stal k. Thus, the
Fractalkired 5 andefberc bfilthé dargd ondi ommplextchiemelfing gdriensupeefamily, which
fuslonzigns ructs, of t resent Jinvention are
f

. e
consists, Rringially 1 Ofr SCSENT L\ g IAmMARSY JURECURT hdF yPiGR! afe structure of
chemokI¥F R pArGhlly | RaihlénddC bl IRMBIANGondENBetWed RR3itid28My | dnserved

the present 1s preferably derived froma manmal ; nore
cysteinsr whides. effor moat hlieamgking pépsides, Td Kesiliar stryotyriab eleadadteristic is the

..o NMannell.o F et.al, .200]). ampl es of TI.MP proteins...
cisribfH S K s Shinl il e PRI i hovsing FRRBE Adur oxc, ce
and C] bert CdB aCeRines endl XM3- dny dhiMB=aid Tdsitre. 3Fouerdifftdht dhemokine

.and their corresponding variants in other organisns
familie, haveabeanpifieatifiedhgpad odote ehaervatioredpat ehemakyw, Pertides can be

distingg‘?;é?@r%ggﬁe{/ O%%lr’ﬂ%\ﬁ/g%‘ #)Pthten:?ﬁfe%{q%;r%lﬁ%ég%égﬁgd 8Qari tRe N-terminus of the

rom

molectilenFtdcailkins saelfadefthea ndnege tHel Bendgkin® farilies) thdrs distinguished
thereof, and includes a GPl-signal sequence that .

structurdlly) &oes osRishamekng siaetilsi h theTheeppibakRystringept ifstalkine are

separa@ld%%l\tllgl%le A ERues 9. ERBEIfotHs hgw@%’ L§ Eé’ihg tetRUEQ tfthe R membrane
or , conprising a nuclelrc acl sequence ft hat

by an exteodis Citorminhe t@@$membiaone adchior NRatcionsties e tmadfindike domain, or a

. inventio . . . . . .
mucin-like "s allk. I’Jl‘hus, the mucin and fractalkine domains contained within the fusion

constructs of the present invention are suitable for achieving an improved anchoring of the

TIMP protein in the cell membrane.

The TIMP as used in the present is preferably derived from a mammal; more preferred is a
human (the four TIMPs are reviewed in Mannello F ez al., 2001). Examples of TIMP proteins
that can be used in accordance with the present invention comprise TIMP-1, TIMP-2, TIMP-
3, or TIMP-4 and their corresponding variants in other organisms such as mouse, rabbit, dog,

cat, sheep, and cow.
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In a further aspect of the present invention, the
nucl eic acid nol ecule of the invention is contained in
woaxn7gspressi on plasm d, a vector or a host celPCTERR006/009145
expressi on of the nucleic agid nolecule of the
i nvention. The present invention also relates to the
e of the TJMP-GPI- or. TIMP-nmuci n:GPl fusio
The G fadhonaf 956t 1t 16 ArissBhinveRUTTOR RRETAH S SPvEeH g the lymphocyte
functidiPASECiate® @hli UL EA-3), 0P & pBHRAIN (REREE andidcRides YEPICEbnal sequence
renoval of a primary tunor. In a further aspect of "the
that mediatee menmbnansrassagmtionhe TI MP- GPI or Tl MP- nuci n- GPl
fusion constructs of the invention are contained in a
phar maceuti cal conposition or medicanment. In a further
The pRi¥BRdinveRdion ke ©IAEs @la abcldicMRiduabRe&E) shdlSh®RNA or DNA,
constructs of the invention are suitably used as
comprisiig a pegleie acklgenvence thay enepdes ffor the §ridfaachergd TIMP construct of the
invem%nbodinent, the anti-cancer drugs of the invention are
aahinistered_and applied locally to the side of the
tunor mass resection i.n high-risk tunor patients wth

a high risk of residual cancer cells and increased . o
In a fyrther fspect affthe preseny inventigys dhe apeleicnacihgaale@ie joé the invention is
contaff2 9 Abr&R6h RRE b bn T REss R o0 RRRESE e Blicic acia
molecwalop$ thelatentionadm ni stered by spraying into the wound

and/or injection into regions that are not avail able

for surgery. The present invention also relates to an
The pﬂeEErﬂY!h?\;e‘ﬁtiBﬁtamdrefa%s_ fo"fRk tffsﬁ oPROTIMBNGEL. ot & IMP-mucin-GPI fusion

proliferation conprising the steps of subjecting a
constrgds ©f rthe ehventionefot dhatreetfient taf veaneerp patticofarly residual cancer after

. FINP-gﬂcin-GPI or TIMP-GPlI fusion construct. In a

surgicgl seAYa! of APERATR MO he present i nvention provi des

novel agents and nethods for the treatnent of

conditions defined by a disturbed bal ance between .
In a fugherabspeply of dhogresant Mvenperpt hasEIMEGRI exy TAMEP-maenn-GPI fusion
consrFROE A T DR TR S SR AhRen. o
furtheraétdbédink Ay she TIVMRBOGRI Ho TIMPemiciaatPlefisiodf dodk@uéls @f the invention

hypertrophic, scarring and _chroni c wgunds conmonl i
are sualy upek S0AI-EHICP 28 @ASEHIVER Inc, BIcerTad armbRAiERE the prdi-cancer

drugs %?ﬁg@ge#tgb\rﬁe%i il sBe PRRY !ag nede{)o:c’il‘f}t by ‘?heagiﬂgtot?htgy Fumor mass

ucing, mnim g i‘nhr bitrng
resectibm fimrhighersko funsargyasie s rwittlg atHigh viskiofl résddial Rgnger eekbs and increased

. ., DEFI NI TI . . . . .
incidence of a local relapse, and in those patients having an obvious residual tumor due to

advanced stage disease or local inoperability. Preferably, the fusion construct is administered

by spraying into the wound and/or injection into regions that are not available for surgery.

The present invention also relates to an in-vitro method for inhibition of cancer cell
proliferation comprising the steps of subjecting a cancer cell line to an effective amount of

TIMP-mucin-GPI or TIMP-GPI fusion construct.

In a further embodiment, the present invention provides 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 invention provides agents and methods suitable for the treatment of
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Wth the term"TIMP" as used herein is neant an
endogenous tissue inhibitor of netall oproteinases,

WO ze8916® known to be involved in PCT/EP2006/009145
physi ol ogi cal / bi ol ogi cal fupgtions including the
inhibition of active matrix mnetall oproteinases,
regul ation, of pro MVP ct|vat|o cell growth

kelmdrfifd]wp&ftmﬂli“‘bﬁcaéﬂ@g Sgdndepuic "T‘i‘%l Rurogme Yl\ﬁs‘?céarﬁ‘fwlhlhm“eased
MMP @&@fsa' Fflﬁthfeﬁﬂérenﬁfé‘qﬁéént HvMitidn aldd MRvEdes BB a?c'ﬂgs and methods
. One preterred nenber used in the presen

for reduwg;tmummz‘mg\/lér liphibging thecfoemetiompobdtseans duratg tenwoend healing

detected on the cell surface through its interaction
OC®SHi t h surface proteins (Bode & Maskos, 2003). The term

"fusion construct” or "TIM fusion construct" as used
herein refer to both the nucleic acid nolecule and the

DEFINKKINSci d nol ecul e encoded thereby. The invention
specifically relates to nucleic acids containing a
nucl eoti de sequence including the sequence defined by

With 8Qtéih NOSMP- s @deda hbeimliogmehar eof end@@eﬁtﬂisqtl@sue inhibitor of
fragnents thereof In the present invention,

metall@@q @s, ovhigh g dimaven 4@ ibe wypied|ia phystol @ﬁé@ﬂ%@logﬁél functions

t u
inelodffEZHIG {RSLRER BF helibe CARSe FARTPIER FehBafuf OB Mmp

actlvatﬁ(hﬁ dellr growtiycarel cheamodulitibe cifl engiczeaésis. €blsd hatmant “TIMB family”
.hopol ogous, %feferabl at_| east about 80% hono| ogqus,
contauésngo

“ﬁﬁ‘reglbﬁfsef DRl I TMP-2 TIP3 aud T8YE:4h Sinsi Rygisirsd mpgmber used
in the &%@ 81? A helssae&g{bq?cf%{eﬁ{ fha b BdiEGM 8% the cell surface

ogy etmeen to nuc c acl d sequences may
through etadntesacten wathisnddceusotegnst(Bedk BoMasiBisABIN )al gori t hm
(Al'tschul, et al. , 1990) with default settings. As a
further exanpl e, another known test for ascertaining

The tdriRe“fRGBR! Qa¥ref” bpeTIVE ﬁisfonaschgtrﬁ&q URNERS Heseitefdlab both the
they hybridize under norma i zation conditions,

nucleipacid arca¢sivie anddbe amiing mmlmérqndomthmbbondu tions.
G ven the nucleic acid sequence disclosed herein, the
skilled person can readily design nucleic acid

The inSéritiont dpecisichliy telgePr uctdid adidd cortdihigsa hutleodide Qguence including
pes_of applications. For exanple, the artisan _can

the Seqsléﬁ%q defined by iSESh R NY: fe st homelogriherrebor upigue Spgmeats thereof.
In the %E%sﬁﬁﬂalggélﬁndn 1! ﬁér?ceac&{ Hndigt | afc cfsl%{)ie?@é%‘x&c&gkiﬁgssthe resulting

e poly Mer 856 Chal h T eac
proteinl iigasastaied hc&mibgm (d.@R)ccoRﬂ!pmdelmalm nikéeanilé af the nucleotide

sequerig @1 e Bf3. ggele onuﬁmfﬁf%'gﬁte eS8t o @J#wc@quﬁ preferably at
least ABYEYF BW)Z@m&Bg&ku dh&Snore Ysbrepdbly Qt ?éatstuam 1908} %@Hoﬁfkous to the

can be constructed. Numerous nethods for | abeling such
sequenge odfe thenisedpnd nucleic acid molecule. Homology between two nucleic acid
sequences may be readily determined using the known BLASTN algorithm (Altschul, et al.,
1990) with default settings. As a further example, another known test for ascertaining the

homology of two nucleic 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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radi oi sot opes, fluorescent tags, enzynes, and bi ndi ng

noi eties (e.g., biotin) are known, thus the probes of
wot2her/i3pwent i on can be readily adapted for easyYCT/EP2006/009145

detectability. digonucl eotjides can al so be desi gned

and manufactured for other purposes. For exanple, the

chain gacon (EF B3 Reest it RerosroBx G bioR Giegailertis: gpsion assay

(PCR- b‘er)Uﬁﬁi 1h@ lfk@e (ﬁfgéﬁﬁcl%tlc&fs Rah S SArbBEChI Y Bridization studies, such as
rel ationshi ps. Homol ogous reconbinati on ¢an be

in Situi hahr@rmnoe,dcamybamra@ﬁeanumetdue rpﬂb@@wfdr;lalcbémgraubb@robes with

radioi Qs o icPnl Ohs,pgr B8 In BiRfie, BT R . ERGifard fhdn, thus

the prdbés bhek ihvimtigaesn beRGlilp Béﬁpté&pﬂw st@Sdete%tdbﬁlﬁS/el nis
consi dered a functional honol og of another protein for

a specific function, as described below, if the
Ohgox{i.l%mghgg \lt}az?lsal%~I e 3 %P&P ngé( gl%],lﬁgtu}&f fo?toqﬁér ]fo?(gst%%n For example,

the ipleAtiei nenabres attgeu bﬁ:tsighubf Oﬁhtlsaﬁkél tdh@ﬁnudl)éotﬂllei; etah@ntriplex-forming
mut ant of the protein. Determ nation of whether two

oligonygleptiflescfar YegquBnthes Sidy efuisveHre/BnFyom datstispthins. | Gomologous

o P BT Bhc 15, ROESETL o MERELAR, BRSRE B i

use as koargetsegmpeans. t he ami no acid sequence of a first
protein is considered honmol ogous to that of a second
protein if the am no acid sequence of the first
The plrb'fé?ﬁ %h&)(ﬁasbyatthe IRgRic ARV HOPRaH: MY ARbA fHBitt §AQ8des functional
dentity, preferably at |east about 80% identity, an
homolngﬁr A preteiar 5b¢qnsmierddeasfuncaboalt h@B6kog ddnanother paptein fdrea specific

functi G AR AP TR 513Re SRR R s g Rt o pY affir protin. The

homol6§ YhrVBé, 61 exafipIs) addgindn$ o\l |prdtBidV\Or a SERHRRI0Af adliMidlQ or deletion
aci ds known to be equival ent include: (a) Ala(A)),

mutanSefrthgprotaify (T), Pro(P), Ay(G; (b) Asn(N), Asp(D),

Gu(E), Gn(Q; (c) Hs(H, Arg(R), Lys(K); (d)

Met (M, Leu(L), He(l), Val(V); and (e) Phe(F), Tyr(Y),
Deternlihpidly ofStvhsthet td aigo 'c&ﬁiﬁisdqiuelﬁt&s abnglibetantallyehor@o®gbuls is, for the

the am no acid sequences can be nmade as | ong as_the
purposs;fith¢ Areseri daeenting. based pndiAsi T a%a}rél%facsfrfémg.w&ﬁ@rssa & Lipman

(1988)° @0t E{Hﬁ@;ﬁ ,ttﬁe %ﬂﬁﬁ&gé’idtsgﬁleﬁlwﬁ 4 ?Qﬁlproteln is considered homologous 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), Thr(T), Pro(P), Gly(G);
(b) Asn(N), Asp(D), Glu(E), GIn(Q);

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

(d) Met(M), Leu(L), Ile(I), Val(V); and

(e) Phe(F), Tyr(Y), Trp(W).
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criteria described herein. An am no acid sequence that

is substantially the sanme as anot her sequence, but
wotzheo3diobf ers from the ot her sequence by mean®CofEPREIS/009145

or nore substitutions, addifdons, and/or deletions, is

consi dered to be an equi val ent sequence. Preferably,

.Jess than 20% re, preferably.less than 10% and
SubstitfipT. agiions ABABF SE1ehor BnE ABPCHY STERGS e e e as long as
the prgtg?gn%lct@gécﬂ by eRd HHASIcI RiPof BRUBPERIOA’ @nBiHBSS iot $4i8E) %grfunctional

~_added to, or deleted fromthe protein encoded byt
criterigndedceibed heieth. okn aend acidrsequance Wiat his shigstandialy "thgyPame gs another

used herein.is.meant mat ri x talloprotei nase that, . ..
seauer B BT s i e JorT sy ety Peabe L RPEAT Bypracubsitutions,
additidn8 2&id/ ot @leRXibh GeL drsl RFed B bt iaX edBighRE ftguence.

nmet al | oendopepti dases that are acting during tissue

devel opnent and differentiation, cellular

LAf LS.t ' 1 [
Pt 8 4 8t IRHE DB s, 185 BRESTERHS gL s
5%, ofre@nhurgbstcell matiot adid pesidypd dhi Pbefiendenafeagubstitutedr for, added to, or

| ycosyl phosphat | dl yi nositol as described in Medof et

deletecgfrpmltbgerotmﬁég@qﬁﬁ&yﬁh%nv%waaFlidlaf theaNeRtiothave a

common structure for menbrane attachnent irrespective

of protein function. GPI anchoring units are conposed
With thé teaml TMBH” g3l used hereonisahernng naatpk asgpdl oprdtainadeathianielongs to the

t hree.mapnose resi dues, ,and a non-acetyl at ) .
MMP g s &t i FﬂPéec?f’?‘Sgar]PYi s lEast ﬁos%ﬁr_a@galﬁ FPRx-degrading
metal l&&HdopEANBRGhSORE %bﬁﬁ‘g Hﬂﬁangs ti%@lﬁgélgﬁheﬂ! Jrﬁcdiffggelngiaté%n, cellular

anchoring. Wth the term "mucin" “muci n donai n
infiltratioedwhendheaaling, amd astmaderators oéthe iboumg responsmnenbr ane

gl ycoprotei n conponent. Usually, menbrane-bound nucins

exhi bit hydrophobi c sequences or transnmenbrane donai ns

With theSRANStEIPIE 4s0tsddnBéreinaiC ARAntNElytdinbdid] | phdkshdlipidy 8h particular,
and, optionally, contain one or several von

glycosyiphpemhetiakyinosiel ay describedignaMadel ahakh19fncthese nhasphedipid-like

anchorglhltagg R ARS &ﬂlc%re rf#lc b@n{ﬁgﬁl%rg%{a&rggrgt ih@spteggvé) gF lél%gélg Yunction.

into Secretory vesicles. e term "puci i or " Aucin

GPI arthoBh@iini&Sarel s6ipbedeifa lhksogletmmutpassiag aphosphosthahdamine, three
or nmucin-1ike donmains, such as. the mucin-stalks o

mannosg; igsidyepand, pen-asetylated ekegosamging Hivkstt ity @8 iggsitphphospholipid. The

GP seg@ife ottt hehaid oy Apecl T fhorin S 20 Girect 'y o
a GPllinkage sequence. The TIMP-GPl fusion construct

With tiles tegrgs‘inglrc]:lend’ ot%y‘msu%Pnsctl(i)ntla%}lj’ ngusteg?le%iﬁ gR nl}eIAan(t)gl 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 (CX3CL1).

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

cDNA end sequence of naturally GPI-anchored proteins (i.e., a sequence that contains the
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cDNA end sequence of naturally GPl-anchored proteins
(i.e., a sequence that contains thesignals that direct
woGCh7/@ahori ng) for the endogenous TIMP 3' - TRRATEP2@6NE9145
end sequence. A "TIMP-nuci ng&PI" or "TIMP-nmuc-GPI" as
used herein relates to a TIMP that is directly fused

. to a nucin_ domain foll owed by a GPI-| n ence.
sgnats st it A oepra)s o ine gbesnens: LS REIAGET <ONA end
sequerdgscribed for TIMP-GPlI but including the amno acid

sequence of a mucin domain between the am no acid
sequences of TIMP and GPI. By anal ogy,

A iR R 2GE P AR e G L 80 bR ltes ol FINRIh& & directy

fused {04 hitiffldoiain ffRbwed B!?'anGPIiEﬁllHEQ gequehtd. MTHeNEIMklcin-GPI fusion
"RCC'" is nmeant renal cancer carcinoma which is

constrggiris ideragned Qsdieb@rlb?drfpb dIME <GP Ebutinglndingithe pniror acdd sequence of a

i G ARSHNE8 L30 40 LB AP LRI By LD, T

fractalHﬁﬁ%PIS’)(ﬁt‘ﬂﬂMmﬁMl@Pﬂ?’f a3a8d to NTEVIPIthat ik dirs Usbé t@hfiactalkine
unor act|V|t¥ﬂpf,GPI-anchored TI MP. The nodel cel

domaln ifoliasvadstyga GR1-inkingrseguenee.i nventi on are the RCC-26 and
RCC-53 cell lines that were established from patients
wth stage | and stage IV cell carcinonmas. Wth the

With the teiin“RET” issneahardnabeaieerrarcisdmd Whichusosnsidee¢d®i e a progressive
fa ctgééggrve grom h factor receptor, famly that

tumor Wil ﬁg?ﬁlwtlg (.?pﬁl@@ﬁéﬁa &9, turper repjstagee ¢§ pugrent chemotherapeutic

agentsa‘ﬁﬁ TS, REC KQWad Mmbla §tt3m rthc[Q%SéHt ?nv%ﬂﬁl)n o show the anti-
Apopt osi s i nducing protein term

tumor ‘actegynedr GP1- @mChOWh"E}MPI The mbdelset] dines stk llnrtge plesent invention are

ftraymatized or otherw se | red tissue
the ROGREMRE R Mo o P Sl bl BGm RbishG WEAFRRG and stage
IV cell é3&HE6mAEPai r, and other types of restorative

activities occurring at the |location where a
physi ol ogi cal insult and ensuing tissue danmage has

With t?\% %g?ﬂ D'%r '?‘1'1 LEPa mengg{ I PTP tg\l tumoTH%(fr!)%%/l %\E rgj\elrve growth factor

y and Pr 8t 8T H Engi neer Ry

recept&ufafrﬁBE&atT ing6¢t3 dpopiodistiBdepepdient®if AINIORI Otk ABBRSiations known in
are known as the nmjor ceIIuIar |nh|b|tors of

the arttf%F /hﬁtafq APdetarPepiPEs é‘iqﬁlﬁg’é peam Dl G

exhi biting varyi ng degrees of efficacy agalnst
different MW nmenbers, as well as different tissue
The teax Preggaeratiorfagdnerally rafecs tondssring thegniegtityost. trabiveatizéd/Bs otherwise

.. [pi C nodul ate the activity bl e, trix
1n]urec{)[\g§sH éljll%s tegn can 1nclucre the processes 0 wouncg Heallng, tlnsasue repair, and other
types of restorative activities occurring at the location where a physiological insult and

ensuing tissue damage has occurred.

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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associ ated MWs. Al four mammal i an Tl MPs have many

broad simlarities, but exhibit distinctive structural
WOReNWIP WS, bi ochem cal properties and expr essiPEH/EP2006/009145

patterns, which suggests thpgt each TIMP has a

parti cular in vivo function. The TIMP-1 protein is the

cono I R G A T, 0 R o c
assocxé'fécl"'ﬁ?ﬂ@[PsﬂA/ﬁ’ Buf AAnTh MEATIM P MRa i %aﬁ?ﬂﬁoi@hn‘i’ilﬂrtﬁes but exhibit

share common structural features, including a series
distincgiive glovesaral/ ﬁf-@tltr?% tbigohemical propexsies hnd expressieli paiternsgavhich suggests

ssent i.al or the native protein conformtion
that ea%)%mp P amcu%d’byl,vo u %{Oﬂey al so have wi dely

over | appi ng bi ol ogi cal activities. The conserved
N-term nal region of the TI I\/P({;rotei ns i s necessar

The TINP-)¢ pmeqlm dnthe i wielyraxperssqd,and gudieqymaneber jod the Tovp family
Oer OHTEARE) EUABIP Bb] SARRETANE 2, T b TR ot provins

not onbf s}&geﬁdirﬁrrfoﬁ sltﬂuetuWFfSat(Lf&,SinoﬁldﬁagBDd@es N%hser*bmeyswne residues
omtheir ahility tqQ act as |nh|betors

that fovg,%irls(yll‘édreﬂqWS p%@ﬁ-}l‘l p[;é% élpqu.rﬁryteaql g%tﬂl\%gmtkﬂnt Brew er alt h2000) but
they aRRd cﬂa‘i/é Qnddly Q)'v@h&’%lﬁgerogﬁlbé{'aul Sies.| THe! diik&l9ed Na'gfrmmal region of

regul ation” of pr on and apoptosis in addition
the TIMP tpheein®ds Inactassmy dbr dmgitioganinbibatody activitesratloleythe divergent C-

.res onses. s, been found tq.inhibit st,. MVPs. .
terming 3R B5E Sii0sEs fRymOH e G A BBy RIREN 109 PR gelTciency of
agentsWF%hg MNVP¥RMask8s & BdHECTHBNd 1HRedRE eﬂ)ai'tnfr&ﬁl tHbsr %bflﬁglrﬂ) act as

by a variety of cell types and is w'dely distributed

MMP tihibiterholie vameubddyP familys membexs mazialssl gxhibiy eddifibaalebiological

cctvitts Bl e -Gl R S BRHETRR R ARL PoRTep T iag iR g odulation

of angidgenip'a8dl aiffantthatV¥PRspdsske MVP9, TI MP-1 expression is
sensitive to many factors. Increased synthesis of

TIMP-1 is caused by a wide variety of reagents that

[ e , 2 - i
v e 8 2, B RO BAPS (M g o g pefgremtially
inhibitd MMPER @“[MPOD rsqiredm:etl uat secreted i eslabld foym dyveavarity obeell types

fornms a noncoval ent, stoichionetri

and s gggly HTRiLsA HBPTENOK: GRDORRA! SN oSy By e prsigin with a
molecfﬁapfn%g (f%fkf)grﬂl\@ﬁ'mhﬂ t}féf cNVEf%rmsUfWNﬁ’ sl #nd complexes with
ts the ac yp

pical ['y boun toteE tirvit
the proforMVIQf IMME®. Like MMP%;nﬂfIMB 1 EkMesSos Hovieng096 doi many factors.

Increaslelcdl\ypgngx%glg lo? FmpL f Ps c-glus'\é% l;y & Uv?des\ga%epy R rleggq%tsv%hgthinclude: TGF beta,

EGF, PDGF, FGFb, PMA, alltransretinoic acid (RA), IL1 and IL11.

TIMP-2 is a 21 kDa glycoprotein that is expressed by a variety of cell types. It forms a non-
covalent, stoichiometric complex with both latent and active MMPs. TIMP-2 shows a
preference for inhibition of MMP-2,

TIMP-3 is typically bound to the ECM and inhibits the activity of MMP-1, -2, -3, -9, and 13.
TIMP-3 shows 30% amino acid homology with TIMP-1 and 38% homology with TIMP-2.
TIMP-3 has been shown to promote the detachment of transformed cells from ECM and to

accelerate morphological changes associated with cell transformation.
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TI MP-3 has been shown to pronote the detachnent of
transforned cells fromECM and to accel erate
worel7glRg108gi cal changes associated with cell  PCI/EP2006/009145
transformation.Due to its hijgh-affinity binding to the
ECM TIMP-3 is unique anong the TIMPs. TIMP-3 has been

t te t d h f transfornmed cell
Due i UE NEhrr B Plins B e FGar TRUPCRls WiRBnamGEs om 1IMPs. TIMP-3
has be&ehadhaom &S pRimh@t alle WetdehfRhi of tARSHOAKERICERS frold MRe ECM and to
contains a glucosam nogl ycan (GAG binding domai n
accelexagmibeimerpholopicabehiansessasseated ya thocelll yaprmatier STIMP-3 contains a
etucosptfiEleah 1 o blhe Do SR e ol agigh G0, Lve,

Lys22 TLM?QS Arg20, eysa) thatl hvRhbhight t6 Ok rBipoyisibhiodishSasdidtion with the
TNF- a-converti ng enﬁ ﬂ) anot her netal | opr ot ease
cell Sttrf?&? TBYIBo% s theopnb 41MERigh dormaliye dyubiss BIACE (I NEFHeconverting

0 n r I y
enzym@f &ﬁ)%}'fér e&iloﬁﬁ%‘? ah P?tngqud:g%sg gglglgle W E})@ 1ﬁar€§;? bl?e} for the
proceskmgwﬁ t}M\lIBS(S regaptoptocthas play iaakehtyalipattiib itheswdvdd eaingl profess.
TI MP4 shows 37 % amino acid identity with TIMPl and 5
% honol ogy with TIMP2 and TIMP3. TIMP4 is secreted
TIMP Q&Bﬁ@ﬁ? b1 %@%Mwﬂfsegxwh&?&&ﬁt}ﬁu MnRBAS MBS BRI TIMP4 shows
ti ssue and appears to function n a tissue specific
37 % draishiacid identity ve8pEBUP enéfi VabembldgarwiteTINR2 (aEd:N?pIMP3 TIMP4

. oneost a .. Protein eering.of. cell srfaces
s s} BRI oRiEn O B RGBS RF B PEAfB o function ina
tissue SPECHRABSHISOWR Redpeie Skirh@NuRf nfaﬁl& g@m hBfieostasis.
mani pul ated wi t hout gene transfer. By substituting the
MRNA derived cDNA sequence froma GPl-Iinked protein
Proteu% Sﬁéﬂnﬁe?%tgacl) c,fe(ljlt pu%?a@% Br o?gt%hn% P%‘Y%F"ﬂr ?éh% o%%/rtg?)%h which the
surfacPoediN b@mb@s@@ﬂ@f &dlie can belslagipuldeBwitHelt dehé trafdfe0 B9 Substituting
GPl-1inked E rotein. This apé‘)roach offers multi

l e
the mBINQdarivgd STONA sensinge dioayptGRIninked anatein ﬁxasﬁ@?tgms the GPI signal
domaif} ?‘Ir fﬁ@cclaﬁ)%x %%?P%ﬁ of 'él%rBE%IA“QP@&e?WHE g fltﬁe tt<9 generate a

s that 0SSI otr
fusion @:ensj;rucpﬁhana’rcydm cGBi-hnked pmteandot hel ium primry
target cells, etc). The amount of protein added to the
cell surface can be controlled and quantitated (by

This apb 08 frdr ITHMRHIE YRV ERERE %@lr mbf2 t"i‘éiﬁlﬂléda@ ;nénﬂélﬂs?é?la‘f)proaches For

I -anchored proteins ctan be sequenti al
example o meghod| ¥ appleatietd cellsothh eres@ﬁ@cui:tebﬂ BupoEkibuphtransfect (e.g.

prlmargD ala?folilllg%é}ar gﬁ?@gglidr{f 1r{1:H'igta ossy e?cf)n‘llla Bxgr essofaf)rotem added to
the ceRWukfat< ahh ®8 chtioBbd 288 JWRRAitGRA (W PACSeadRRubshidiescence). In
experinmentss. The agent can be injected directly into

additionhmuitinie CFdrnghared Drateinsrandbesequentialllior sppatgrendy inserted into the
same c%ﬁgefﬁrbﬂgm 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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| eukocyte recruitment on tunor growth or FAS-induced
apoptosis determ ned. TIM Fusion Constructs for the

WOonoe#H3sEt of Cancer The prognosi s of mal i gnaMCT{ER164)09145
is nostly dependent on theitgclinical and pathol ogi ca
stage. Wiile nost carcinomas (e.g. primary and

surgicfif” R ARG St T FORecoR of i a0 it ARG ot o

possibfRatdissbdiated vath &Rly REGSEHRE &f aNediReAe Ghataadnehdtd@Rsda¥e-related
recurrence of the di sease and an i ncreased

mortalfysease-rel ated nortality. Particularly in breast
cancer, advanced stage di sease with extended tunor
size (> 2cn) is associated with the occurrence of
Particélhi$y amtbrenet asicasi wlvamddl dtaget dideasel withy aktended Ringe diz6T0F 2cm) is
volunme is al so con3|dered to be a critical paraneter
associgtgd wigh thg esanreacyof  dstaptymetasiapiscand lipited syraxangs large tumor
volum@ flsc‘ﬁs@c&{smréd t%kbefa%rltkcgltﬁéraﬁlg e@?&qhgpges{;&% Jt'r s‘?&\%ﬁ%ﬁrﬁ:@r which
Istant netastas ew se, bra unors suc
presentshas@h highl raskt fomtochhedapse yho e [opabatibypf distann atelestasis. Likewise,

concei vabl e targ for the tunor surv Il anc becaus
brain {Ug)a5s SHd 3, thgigli hstor tr?@/t%mwqueaﬁ Mgn?fﬁsbg%r}os}vg&e target

for the,a\flﬁin(groﬁﬁ"lle1flﬁlc@,pﬁ&:aﬁﬁaC Hriplef: s%?%ﬁ: refoval %Szﬁﬁlo‘é\t' ElWaQS impossible
one year of primary surgery. der to sol ve

and lopal otlhpsn dchrarts in 95% afleflcbates widsin duoab/earaxﬁ peimary Surgasy
necessary to identify a novel cancer therapy option
that is particularly useful for the treatnment of

In ordée®! SRl the PreEmathhtes 1inke@ i tRldRab tin@éC & wﬁ@ﬁ&fé&éa@i‘ to identify a
As a solution, the present invention provi des

novel pcersthetapy etian Nnat isartetulashnuse Bl dgrphe sdatisobpf sesidnalocancer after
incom lhge Je IE tlsoenlrrar gins to attract imune cells and
PSEus §'he egﬁgbal tunor surveillance on the residual
cancer cells. For this purpose, TIMP proteins are
anchored by GPlI's, and, when purified and added to
As a golwfey tb@|m%senthﬁpmrap@v1¢ﬁ50GPh@mhogqslr THAB, wevigh sarede applied
locallyaﬂgo FhE rgégcp{n 5}%& %a%gﬁaﬁy 1131%’1% teﬁgl ?{8 1%cu 1t r@s??cﬂlal tumor
sequences o Iy -an pro %
suwelﬁmaenalme tebidualoanteicels.t he si gnal s t hat di rect GPI
anchoring) for the endogenous 3'-nRNA end sequence,
virtually any TIMP protein can be expressed as a
For thfpurpB&d) orifeb i&%téﬁ(@ta&é’ @ncHofed B$ @PES%H WhiE E{u‘iﬁ&i ah#®dded to
|ncorporat|on of purified protein 1hto the .
cancergtl§ awerpveatb intn elselmurfaqmendnaneslandese fudly fenaivntl Byeabstituting

3’-mR1Q¥X elnlzicslég\?etnlcgsn 0 f tLtlrgﬁy %ﬁJI anlclllonrgg' pW)tet:lpls 1%r Iaf squence that contains the

signals that direct GPI anchoring) for the endogenous 3'-mRNA end sequence, virtually any

TIMP protein can be expressed as a GPI-anchored derivative.

In the present invention, the incorporation of purified GPI-TIMP protein into the surface
membranes of tumor cell lines is demonstrated by incubation of the cell lines with purified
TIMP-1-GPI, TIMP-1-mucin-GPI or recombinant human (rh)TIMP-1 control protein. As
detailed below, surface expression with GPI-anchored TIMP-1 resulted in a strong surface

signal for TIMP-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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TIMP-1-GPl, TIMP-1-nucin-GPl or reconbi nant human

(rh) TIMP-1 control protein. As detailed bel ow, surface
WwWoerpysswvon with GPl-anchored TI MP-1 result edPCH/ER2006/009145

strong surface signal for TiavP-1. As used herein, the

ternms "isol ated and/or purified refer to the in vitro

I |
compo gt B B8 ol Sk o eI RS bflSpd RS Soshe] i pe seauenced,

replicatéd, An@bh exsespNEdH kafipld, h%ol“a@éd GPBUfkingSefitnkcei 5 AIAGr DNA
or pol ypeptides, so that it can be sequenced,

contaipigg| gr@@t@redharar?d/mfe@b@‘ Sbscand more ayelepdbly 45 oblmered sequential
R ¢ LN
nucleoﬁ% R]a%’g lﬁ%)a? g{‘l&)%%%]? ﬁ‘ecag a bgrt {'}Iﬁ‘olt)‘ gehmgw s%ggrt‘bq%y, éﬂjs]ag\éar%l[a%rhggeof, or a
RNA &eDN%ntérﬁbleﬁiéﬁiaﬁ}Othe(ﬂﬁo bﬁﬁﬁfs dondjlerbaieadeoratiybritdges, Rspectively, to
portion of a |inking sequence, or a variant thereof,

RNA g¢ DJ\IfM\wcesimar\me clénkpne fegieary apddemains $iphly hoynd under stringent

C (1M L]
cont T SRR 69 oot YR p 2Rt RoEPAYRFs soed
in thabauisdfreenfiem at tdasigend comanhidatingSpuckesc deidi with \bmch it is normally

associMEL 5 GBE BT OBRGOT e RSARE BV ABRTSRrelgARt SgnEantaly fice of any
other RARMATANRNANG: PN ei c acid with which it is nornally
assoclated in the natural source of the RNA or DNA and
i's preferably substantially free of any other

s TR LR 8 00 DO B0 U0 Dol e PR seqence e

to a n&‘?é]éj ﬁ&ﬁee ér & WAttﬁatahd%LBéleﬁ lderid&d &b isSlad. frdR aPMApploahte tissue
been déri ved i solated fromany appropriate

sourcet |tl@é uea)sbgr%lésequhm.‘/ ﬂh‘\}mEéH}S whisreduanvyittp, she tca$ Isgquence is not
red in vitro, ts _sequence is

naturaﬁ%{)ﬁcrugiull%} 06 88]&‘?%})0}% S tO r}a?%rsp}{ 8%%16&1&% Siq(ljle caetsuraélarei/not posmoned as

they w@ﬁIdUJef pd@.glcﬁleda ues geﬁorhél ahichrs met baastdnsdneed asthtdx®genous DNA.
ositioned in a genone whi ch has not been

An examblﬁ §ff &Ne&dqud" ése@géﬁ%rge Drguld Re ad i fpteguesice hek is identified as
a usef}lfsjﬁjl'a%ﬁé%?ti Wﬁté%ng?i e B@ap\@?%ﬁ \Qﬁltcﬂ nsgﬂé‘}ﬁﬁgﬁ spﬁltthesmed in

a us ragnen In a
essentiallg @nfesfurm&Adl adaihphe bf sdcﬂ’ldDNAh'emla‘.tadil fromyamsdnﬂfse Mdld be a useful
essent |

DNA Seiggica (Bt £RORThOBTHE M bSO S Sherigeh means, c.g. by the
use of ?@s%’&fb?xeenﬁgﬂcléa%esmég SR Gk (9:151 HC%HH%MI aal g gt A I?ﬁ?ied for use

by chem cal neans, e.g., by the use of restr|

in the mventinng be asaelg),o“mnetlhadolpgy obgenotic Enginéeemgnmani pul at ed,
e.g., anplified, for use in the invention, by the
known nmet hodol ogy of genetic engi neering. Unlike

UnlikeCRv&tidnaNgoly fphide apéiode vaiehRave, difbrehtriiauRnibrideadegidnces and
t ransmenbrane 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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connect to specific cytoplasm c extensions, these

phosphol i pid-1i ke anchors use a commopbn structure as a
WOgeesalodnechani sm f or menbrane attachnment ir PETFPEN61POI145

of protein function. GPl anghoring units are conposed

of a linear glycan containing a phosphoet hanol am ne,

nnose residyes nd_a nan;acet yl ated .. .
Preferil (G RG STOURRG 08 SR Totber0 BN E RESERAN i aff drived fom
GPI-ath8rsPihaf aky isoddt@d fiot,! fop XAAPR), ahl)Bes Shdlr db WIRAIIRR) phosphatase,
and are added to prlna transl ation products at the

acetylqhohnestarasehed'r nwlacrma@e Q¥3):a@dbesion Heolerulpse fyelh nas, lymphocyte

functiqfts AP R IdeRgDERAUCER Sk hofl die SV EARKIA' Sttibdud ffveaw

ubSequen ranspor

compl&ﬂéﬂt&é@lﬁb@f plrolteiﬁis Sich-dsi deksayn gcc@&ﬁlatﬁfngSto? BAFcanCD85), or others
used in the present_ invention are deglved from

such agpihe BiryHSPetohPeallh B G xRdl ¢n 6B 16pbr Ty Artpi00), Qa-2, Ly-6A,
Memb%%yfﬂﬁ%ht%rctﬁ* Actiilek sisnﬁ\/lﬁbﬂsd}hé aseF(zr C8?3furpgsd€i1 of the present

acet I nesteras nucl eot’ ; esl on
1nventmnl ehn,lllﬁﬂplmwte ﬁmdnpmbm;dt&i fnitigeni (ilff&{%oisi pretedred. The skilled

person( %sc%géggé}lgn@(ﬁ:q%agé&heuga Shecel | g}g’ rgglalg glalge;sed for the

pracm%q)qeﬁ Aldnhgbaeder (DAF or CD55), or others such as
@é receptor type IIl B (Fc-y-RIIl or CD16b),

Thy 1 (CD90), Qa-2, Ly-6A, Menbrane inhibitor of

For thg EERb o e HRLGR Ty r RTRbstEh mErRont ST Sim b fised inthe

fusion¥BhEIRP of kFnctionhBy BEWLHdrasn thepeofSwhidhadtaper henciwity of TIMP.
recogni ze that also any other of the known GPI-anchors

Likewisanlsoe pastion pHhetGRI geanence ¢an be uperbasploag @mthe poyden pldetys for the
1]
incorppifiph BE g HVUE HELR e phersoae it mEmbEG of Ksgr ol on

construct or a functionally actlve portion thereof,
which retains the actijvity of Li kew se al so

In thepiollppéig, of plusditpraf %reafe@ﬁ@ewc@}?t@g tostg BMP oﬁb}@loascqnﬁféucts are
df:scrll&(ar Whgfébgltlllé)mh{re&s R)\n:?e gﬂ%‘aﬂﬁﬂ%ﬂt L ONded ocff'rl'ifeaﬁlllé\ﬂ? of cancer and as

rote nto the surfac rane cancer
agentsaalths fieldhof regehahtivavmedicire. plnua dirstteminfdimarto dierEMB molecule is

seectep By 460 QRS Ohed MG 0 MG ANV Gr by ded LB, and is

preferdti £ AlsEB Y o B/P1 SAPERE.aNd as agents in the field of
regenerative nedicine. In a first enbodiment, the TIM

nol ecule is selected fromthe group conS|st|ng of

In anogﬁggﬁfera en&_q%irg E@h@%‘gq@nwisﬁ6 AN o'idR%S]e g&lbl y

In yet another embodiment, the TIMP molecule is selected from the group consisting of
TIMP-1, TIMP-2, TIMP-3 and TIMP-4, and is fused to a mucin domain or fractalkine domain
followed by the GPI sequence.

In a further embodiment, the TIMP protein that is selected from the group consisting of
TIMP-1, TIMP-2, TIMP-3 and TIMP-4 and fused to the GPI sequence, or fused to a mucin
domain or fractalkine domain followed by the GPI sequence, is truncated at the C-terminal. In
a preferred embodiment, said TIMP molecule is truncated to the first 50, 50-100 or 50-152 N-
terminal amino acid residues. More preferably, the TIMP molecule is truncated to the first

152 N-terminal amino acid residues and is the TIMP-1 molecule. The term "truncated" refers



10

15

20

25

30

I n anot her preferred enbodi nent, the GPl sequence is

36 amno acids in length. In yet another enbodi nent,
WOt20¢7/0BPP nol ecul e is selected fromthe groupPCI/EP2006/009145

consisting of TIMP-1, TIMP-® TIMP-3 and TIMP-4, and

'S fused to a mucin domain or fractal kine domain

the @GPl sequence. |.n.a further di t
to a TR it atish & imonton Sedirise i bt s GRDE Nl humber of
nuclel& %&'&Eés"kﬁ &hind! M tesidibdMRovad i lMErtReaMaUIF hiEleft #id sequence or

fused to the GPl sequence, or fused to a nucin domain
proteirp or ftoas t ruckiin excitb 9ai amine| acidesequsnce heasGheens delgtedcef nos-desired
s uentruncated at the CGtermnal. In a preferred
quensibodi nent, said TIMP nolecule is truncated to the
first 50, 50-100 or 50-152 Nterm nal am no acid

resi dues. Mre preferabl g@ the TIMP nolecule is
In yet tar {wrtbgx e@lb@@ntqaé the rldMPy Bsiqq. eanshpetais defingd bxcd gequence selected

fromtﬁie?ﬁ) Ig%§ s?mge?e Etfloﬂ-a l ’ Iugl%ellic a::rlhg f)?rg]rri no acid

sequence that contains less that the fuII nunber of

nucl ei ¢ aci d bases or am no, acid r found in, a .
The oblaifed eominipS H0ANG) Re expressebi iy Suigie geibles o s g1  obtain the

MCtxdglgP e 0@3( ggﬂe I bRReiACES BR Q@S pﬁl%rbuﬁ%l@tk?xgwn vectors

non- sequences. In yet a furt enbodi nment
or pladniids ddnvit fisedito lexplteﬁsthle &RI-anshaked iTAMP ﬂ)ly)t@nsmﬁjhe possent invention.

As desgn }nirglg%r ai Eﬁg f ou %glgcse% g%@s? t? Ofd g&ﬁ 'J{l%é p%dtein (and as
controﬁx\pftﬁsﬁﬁ(iMPnl apbteiH) t»@&lﬁ: ere‘é@éﬂlzéd NS Qhe NRXBteit ednsirfcts and, as
obtain the functional TIM pol ypeptide or protein. For

consequnes, bdlf:pl@lgeto BAY-roédiated apeptesibl e known vectors or
pl asm ds can be used to express the GPl-anchored TI M
proteins of the present invention. As described in

In a préireedd@hbodineed, avd Byawgelof cRaGHl, 66¢ Mectbf addefdr WxpRession of the
TI MP- GPI fproteln (and as contraol with rhTlI MP-1

fusion gppgtiicts)of\es prepasit mn’g@@ cenfaiph thegremeten ferdanan gdengation factor 1
alpha %E}g‘évtegbls%%ﬁlﬁ 9181?9& P%r lte gr?djla_ﬁ}igerhgl 1{1:[5% 3%59%1318&1 sﬂg fwhlch allows

bicistrﬁnarmdp&;ssmneof/elmd @onsterd dndr dibyirodsiateoredattakd € DHER)onsed as a
Constructs of t tion con

selectign piages (Megk %a eseg@; %95%\1@98?5)1 ﬁ}ep%&nfi&wbwé terminal)
of the le\/ﬁ) t&'npilsefu doﬁ'tﬁég ‘ﬁ‘l\,?,t;@%%q @pI- llﬂﬁﬂe%huéﬂcgﬁ%gﬁenved from

bi ndi site i cistronic expressio
lymphodyte d:‘mmklbnussocamﬂ ahthpedr3ofIdl A3 ortheahede-likDideR)ain sedated from

CXCL@%O?&%%&E%&?{%@%&O‘]&%&# aaé{g 53];% Eigg?l'sﬁ?éiln;ﬁéted above, these
mucin regions are largely composed of serine/threonine/glycine/proline residues shown to
facilitate cell-cell interactions. The resultant fusion constructs are transfected into
dihydrofolate reductase (DHFR)-deficient Chinese hamster ovary (CHO) cells and the
selection is performed as described (Mack, et al., P.N.A.S. USA 92:7021-7025, 1995). In a
preferred embodiment, the transfectants can be exposed to methotrexate to increase the

expression rate by gene amplification.

In a further embodiment, the TIMP-GPI construct can further be fused to a mucin domain to
increase the efficiency of membrane incorporation of TIMP-GPI proteins. Mucins are
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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of the TIMP protein is fused either directly to a

GPl -l i nkage sequence (e.g. derived from | ynphocyte
WOR0e73P A - associ at ed anti gen-3 (LFA-3)) or t h@&CT/EP2006/009145

muci n-1i ke domai n isol ated g om CXCL16 or fractal ki ne

(CX3CL1) followed by the GPI signal. As indicated

o BB S G B B Ll BRI e n e i

bllayelf agi Iprdsehe Lebthr 6€121 pEH8rReL RBSved like SﬁéllattléﬂtMUC MUCI-2,
fusi on constructs are transfected into di hydrofol ate

MUC3Hadvti(Ede MUEMRMH@’&AEL MHC@; Ma&eo6- Ihé,nMLéGl%%(MO(IGHK))N etal,

2004). C@b € vea(gcgmttgpg fﬁ:ﬁllﬁggto | Rl grfr Elgficrﬂj nq(igl%x)nucqs la%er (2) high

molecﬁlﬁﬁ‘fv@fg’hﬁ@ Qllyb@ﬁbféﬁm(?ﬁ) prdsenté @ﬂﬁﬁﬁﬂ%ﬂﬂﬁeﬁeﬁ&ﬂa?%n@é@éﬁ% unique
to nmethotrexate to increase the expression rate

and cegtrpldy apgitipnadclatgeqrron (f) presgnechelr a e@&dﬂmﬂdetdﬁ?@am containing a

high péu\élgta?gt %fc ?f%sr:ht ;%Ig&e l?rﬁgn&? frgggléeﬁg%nﬁ %ﬁgarr%(?rgﬁlé:gu Sét{ém of mRNA

expressivaOMith aid eepfiont (WB-C3) thp sedretons mubligi(MU@R.eMUC5AC, MUCSB
menbr ane- bound or non-nenbrane gl ycoprotein conponents
and M%Q@ ROFSESY jangt o gevaralf vey YWilebeandgfagtornlike sdomaing; geysteine-rich
[

peptidt SRt AR B ing bANM HauBR ol Bl AnoliB 308 1t B Hckaging into
secretatp madsitdes: EBbypoceiyblsecheaxd trveins amcéumésrsgd iaxciussvelyi priydspecialized
epitheﬁ%llccgi/lg,gege @%ggtggég Rﬁtleam%&tﬁso fg%lé: d?s,plf }jt)jz a Qegs?rnmegggs gg?r\)/remw' attern within
the huh‘ff%o ur M&aBry MdG8is Jadso Medledo ?ag tﬂ{r/ga'tﬁﬂﬁm 'médins, have
, 2004). The five commn features of cin ar

a com(nm)l asahtteetuieowithatlogh keyehotsimilagpeto, th¢ pyo-hory Wittobrand fzctor. They

B CC KGN Y AN

vonWhlfPéb@ﬁadet&@tBr. (4) presence of a predicted peptide domain
cont ai ning a high percentage of serine and threonine

resi dues, and (5) a conplex pattern of nMRNA

. g3 Ci h o

he nEABEA AR Lo RRERRI A QS RTRIBESA PRI, Muct

MUCI12eWUdl1 6y and \WIUGABT Mdhbrfaﬁehmholréd(mﬁmamﬁam a SEA (Sea urchin
cysteine-rich peptides, which function in t

sperm ar?te@n@ﬂtezalﬂpm B AgEnhmedulsmeitd taﬁ&xmtxoneofpl%&%mycm -B,
Muc4 mcqffqrzetaﬁgmwv% in T%:B'tswe}é rp?c%%g&f gll%t HEASr (EGF)-like

are expredsed excl usive specl al'i ze
domaigs [Hxsmphsef seanteted boumd IITIBCIITBI (ha:s carabel uskidsipl thy peesent invention are

Muc RO UL B ST P iied anbrodime o e, the mucin

stalk 8€lthd QLALAYadWELRE . clRAYKiR TP afrC Ral @ide ?CWBUIW is used.
high level of simlarity to the pro-von WII ebrand
CXCLiads o memthey of the CXC chemokine subfamily. Unlike other members of this

subgroup, CXCL16 is structurally different and has four distinct domains: a chemokine

domain tethered to the cell surface via a mucin-like stalk, which in turn is attached to
transmembrane and cytoplasmic domains. Fractalkine (CX3CL1) has a similar structure to
that of CXCL16, and both CXCL16 and fractalkine act as adhesion molecules when
expressed on cell surface, and upon cleavage from cell surface, the soluble chemokines act as

chemoattractants.

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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are also known to harbor five D domai ns because of

their honology to the D domains of the von WII ebrand
WOR8erP109 The nmenbr ane- bound muci ns are conmpos®GTdP2006/009145

MUCI, MUC3A, MUC3B, MUC4, MJCH, MJC12, MJIC16, and

MUC17. Menbrane-anchored mucins contain a SEA (Sea

methoéj\ﬁr CH nﬁgp o g]eg I}glgreﬁug 1n%%usﬁ9@&1€ an a i rl\]l’ﬁﬁn?l%gl ga’n then be
transfe%fb@ Méreﬁm iRl afy sWRab1® kh@\ﬂ/ﬁ %el‘? Rhé %F H@Jt cGIl oMsKiR&d rson will

-1i ke domai n5. Exanpl es of nenbrane-bound nuci ns
recogmmtﬂlat:m dsherumueing nr riveinpdarsaing arersuidable dor the puiidgsk of the present
MUC4, and MJCl2. In a preferred enbodi ment of
inventiohs " nventi on, the nucinstal k of the
surface aSSOCIated chenoki ne CXCLI 6 or fractal kine
(CX3CL1) is used. CXCL16 is a nenmber of the CXC
In a prefeaied kmvedimast.dhe frpctalliing iuéectﬂonb@ THdRpeelscwe compyses amino acids

10034?3%@6&%?&1 5@\1}& b? 5 éﬁf&%@h{é’ 1fhh b6 e&%fea{}%fé}?eg embodiment,

aénal

the TIMPemGRLlile 381 tHedlIMRH] anéletnle Itmnd:at&ftostha Ifilkst 160 INHperivindl whiino acids

is_attached to transnenbrane and cytopl asm ¢ domai ns.
(SEQ By ¥:aki ne (CX3CL1) has a simlar structure to that

of CXCL16, and both CXCL16 and fractal ki ne act as

adhesi on nol ecul es when expressed on cell surface, and
Althoughothe alse @ é@MH rlc(BodeI& Maskbs c2003) ier thel prigpazation of GPI-anchored

chenpki ne chenoattractants Preferably, th

TIMP prpteig 138 ?rﬁe gl & PEFHINYRIONy e skilled pgrsop Wwerewwe that also

other PRVIP %ﬂ&@in@ Athyt Reusad 98 R pridiRe %lthéiﬂl‘élé’é?ﬁ iPRAHEA Burthér examples
any of the known conventional genet

of hunmgTInh/é@ruhntgmeumfdlsare‘ﬂHMPeb,tHMiéa aﬂd\iFlMBrdl (Magrellé bisefor., 2001).

he oG FIRE S LG S R R0 LR cancr

cells. TR Eklll&k‘9eﬁ5h|vl'1ﬂdhl&©\h§eofkc¥9gﬂ1ke FIRE QB0 Hotnd1B oﬁurvMp; ki€ particular
mucins or nucin donmains are suitable for t ur pose

TIMP4§ it pidepprggpismsitharehmnam will have p siatilar reéf@ctelmi@ ingetpmor cells. For

e 5y L RE AR 50 5 TYUR L B o

cat, moesg| e1bdi, cdw ok 3hespe andrbird mdyebe useldfoe nixocoryrnttiont 6a TIMP-GPI
Tl WP nolecule is the TIMP-1_nolecule truncated to the
fusiont gqngtructsof the: preseiHalnVaRiGHo H& dEMP<E] chimgre will Subsequently be

appheé\h; HRYAD of i dt Sk s@tl é@f%ﬁld gﬁlb‘%d Yok Rfmar ARk d 2"

e preparation o anc ore

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,
endometrial 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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TIMP protein is preferred in the present invention,

the skilled person will recognize that also other TIM
woprorsPs may be used for the practice of thePOTEPRIVH/009145

i nvention. Further exanpl espof human TIMPs that are

useful are TIMP-2, TIMP-3, and TIMP-4 (Mannello F, et

1 Th d TI der.i. f h . )
tumor Gy 1 aedied s REGsd phlpepCinSpa UG Bus oy S Bisjononstruct s
admme&?ecﬁaK'al dofiCerRialisn B Wislih 5| ugfﬁ%r%%elﬁ qﬁ&@rﬁré@nw a{ 0. 3$9 pg, or 1 to

hormol ogs of TIMP, in particular TIMP-1, in ot
2 pg/ndr 4aonedmratibanf hbotar peg/hll THsAPeGRI st ’ﬁiN/IBJ‘m\ﬁJ‘ilfl-é}HI i§ most preferred.

killing tumor, cel]s. For exanple, in some embodi nents,
The profeen g@ﬁqf@@aenmerqd i9ishe IndixiANaL Y R APRIRE Rl g raboTBEgutes. It is

, 111G r
prtr 808 M AU s T PO A
sprayed omsttheietouod ot heinjeotsiemto reguentthatrare hbeavhilvble @t surgery. For this

ch| r WI| b ently be applied to the site of
purposty, i GRi-achpiedy Tn Risiom SonSaRt | Gether Besgnimenton can be a
constlth&g'dﬂéjb'l?e{rmaa—éﬁi‘i‘éﬁlsccﬁﬁﬁbsﬁﬁﬂlcﬁr mE@taRedtNAhicHBYtIRE comprises one or
treated with the GPl-anchored TIMP I nclude the
more off ¢l mvnlgldmtly koowh icairtersa dilgentc andsexcipienist cancer,
renal cancer, prostate cancer, |eukem as, sem nonas,
nel anonas, teratomas, |ynphomas, neurobl ast onas,
As corthided®om ﬂ)%(étxﬁhlpfééﬂﬁﬁfw GPIORIBS el AlIMPRREs th igRRY its anti-tumor
cancer, adrenal cancer, thyroid cancer, blood cancer,
activitgki.p dhenddling c@ﬁwé@norofceklhencnr hy nCTberamdcth ceHoaduced ap0pt0515
. ' r ancer
(perfoﬂgg%%gl%%’lﬂg ee%lql&ﬁ elytla Caglgwayg " ‘(r)alltﬁ ol tyl e seco‘nd P:%HH dy, which

involvéy PAR/CD9B nediatey apdpm[ﬁ‘l((f@uﬁlrﬂlaﬂdaﬁlls & @f&qﬂéﬂ 5 and 6; figures 5
cancer, pancr eaS cancer, ear, nose and t hr oat
and 6), sfnrthermpten cihile; mang o tumasy el #¢aresishng atﬁc%/r\samdma%gapoptosw

t
treatm?fggi% ugﬁﬂ@aﬁglmﬁf%?%ﬁﬁogan Ig&e)fr’ %&%dfge[d:t?lé?n li Jfég sensitive to
FAS-nsgdpdteceapdpasal |y to the side of the tunor nass
resection in high-risk tunor patients with a high risk
of residual cancer cells and increased incidence of a
It was! 816 ol 8RS ETIRIE1IGPI BR%EN R@ahﬁéﬂtsre%éeg I?@L@ba\ﬁ'doilﬂéreases BAX
resi dual tunor due to advanced stage di sease or |ocal
proteirj exppenstbi The BCIRy prfotaingdtepreseitan fanslyosf protestsringelved in the control

N e E O AR A
while 5BERI (suéh 6OBEA Y BAKYArd bralsyptotie. MheNenditiMry GPlcel to apoptotic

TIMP-nmucin-GPl is nost preferred. The protein can be

stimuliaderiends pe the) belgneenbetivaen wratand ayi-anoptatispBCEdfRmily members. In
additio d'ﬁlncn ﬁ%{ta&j ?ﬂ\/ﬂ’oluhgf trea{ ént. & ﬁfee& qgss &aggglﬁ[% % BAX was
I's carried out naurln surgery suc t aa? e

detemﬁneell anirl dons tshowh 1ih$t $jehimych dfntancémeel\lmwdl AnMPs1-GPI increased

i.njected into, regions (tihat ac{e not avatulablefor
€xXpres -a] (0] ecrease expressmn Ol anti-apoptotic
§199@§P§P Regioticf? A X, and ti-apoptotic BCL2.

Similar results were obtained for the TIMP fusion constructs encoded by SEQ ID NOs:1, 2, 3,
4 and 5, respectively.

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

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



pur pose, the GPl-anchored TIMP fusion construct of the
present invention can be a constituent of a
wophewvasaweut i cal conposition or nedi canment whi ®OTHERRAUIGHNI145
conprises one or nore of thg conventionally known
carriers, diluents and excipients. As concluded from

oI ST PSS A R PR ok EURBPHES detgeive ol for

the trehittH®f of&hks, not by CTL- and NK cel | -i nduced apoptosis
(perforin/granzynme-nedi ated |ytic pathway) but rather
by the second pat hway, which involves
FAS/ CDO5- nedi at ed apoptosis (for further details see
exanples 5 and 6; figures 5 and 6). Furthernore, while
many tunor cells are resistant to FAS-nedi at ed
apoptosis, treatnent with TIMP-1-GPl, but not control
rhTIMP-1, rendered the cell lines sensitive to
FAS- nedi at ed apoptosis. It was al so found that
TIMP-1-GPl protein treatnent reduces BCL2 and
i ncreases BAX protein expression. The BCL2 proteins
represent a famly of proteins involved in the control
of apoptosis. Sone nmenbers of this famly (such as
BCL2 and BCL-XL) are anti-apoptotic, while others
(such as Bad or BAX) are pro-apoptotic. The
sensitivity of cells to apoptotic stinuli depends on
t he bal ance between pro- and anti-apoptotic BCL2
famly nmenbers. In addition, the effect of TIMP-I-GPI
treatnment on the expression of BCL2 and BAX was
determined and it is shown that treatnent of cancer
cells with TIMP-1-GPl increased expression of
pro- apoptoti c BAX, and decreased expression of
anti-apoptotic BCL2. Simlar results were obtained for
the TIMP fusion constructs encoded by SEQ I D NGs: 1,
2, 3, 4 and 5, respectively. In sunmary, the
avai lability of the nmethodol ogy to produce m crogram
to mlligramquantities of reconbinant GPl-anchored
TIMP proteins in conjunction with theincorporability
of these nolecules into surfaces of cancer cells
provides an effective tool for the treatnent of
cancer. The TIMP fusion Constructs for Use in
Regenerative Medicine Furthernore, the fusion
constructs of the present invention are suitable for
use in regenerative nmedicine, particularly in the area
of wound healing. As descri bed above, TIM proteins
that are fused to GPI or to nucin-GPl or
fractal kine-GPl are efficiently incorporated into the
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cel lul ar surface nmenbrane, where they focus functiona
domai ns on those cell surfaces independently of
woppersPrprotein i nteracti ons. The TI MP fusi oRCT/EP2006/009145
constructs of the present iggvention are typically
quite stable and display anpllfled and novel
: d . bot. h MWs and TACE
dicine heal i ng.
Increased NNP Ievels are assOC|ated wi th various wound
heal i ng di sorders, inter alia chronic wound
Furthegyeugr therfgsion B@t@saus@ of ftlee PTEsdERE lrmeetuwam@ seitabile Ifnrmsc> & egenerative
COnSt st s

medic nﬁ,v%l\%?ué%rﬁ}& glntfhgl eoa o) W%ur%jl l'b cig?cr egs ove TIMP proteins that

are fuéddefodGeVtor Qo agesih-<GHIO6r ﬁﬁﬂhlkiﬂeLGPIE ai&éffi@[dhﬂ?slﬁc@f)orated into the
wound heal i ng, for exanple, in regenerative nedicine

cellulag rfyrfaee nagmbrang, evhere ther dopwg fencsionaledemaing onc thase z&ll surfaces
€ pt r

indepeeil, bERSERGBi Mot biGe” e HaD BRI ERFRbers of the present

invention afegpivallalquite stabldiand Aésptaydingplified ahd @ateldicatidiies.
characterized by an increase in MWP |levels. In a
preferred enbodi nent, the fusion constructs of the

As de@r%%&raﬁ)o{/@vtﬁﬂﬁ'l\qﬂ’[ﬂrﬁld'@ Pln‘zra?%fuc iﬁefhte process of wound
excessive scarring, and a moun

healmg ndhcrelasng MMR)lecfeksrarhyamtalemlpmth vadans wmgndtrhdﬂlmg disorders, inter

hroni ¢ unds. furth erred e
alia ofaRonSwnh Bhsiente o Bechiser e IS He R o Brats o W 1Ps, the
fusionlcBMtRicEs &Tth@ﬁl%&%ﬁ'in\lehﬁoﬁ e Akd Qé‘erﬁf)lo?@diﬁs $fEQBYE thefapeutic agents
typi cal wound heal i ng response is characterized by 't he

for contmlbn@ the mocespexf ivedunddiabieg,| for exanaplehia lngcnwjatsaetreedlcme and are
and ammat qr s are r.al t he
suitablp 01 Feelinf ABAsr L P GL R R fre@eds MPIRAY 1 Fhese
nDIecuIes provi de i nportant functions and chem ca
i gnal s, including g%toklnes that are necessary for
Thus, ﬁhﬁepteﬁmtdi@v@ftm@om% B \RECHp sasldemctépds suipplo forekse in regenerative
medw{x}g %.h%?}g{ ﬁ%ﬁ%sﬁ)‘r?%p ?%%r?&s ized ur el T WP‘ "lé{%[]sh Stga preferred
embodimentyohen dudierd lcongnjerso oL sise |pea‘semtsmventid‘re amogddero amdt or prevent
dynam ¢ sequence of event I ti, y r [ting in the )
excessrv(ss%ca?rgta, &Hg Gonpmal | WewK ’3 ing jp¢ P&Wgtlsﬁiaﬁ cPrfltVrP@ftrqyﬁ?lc scarring
and/or Onif WAHRK. hﬁﬁasﬁmﬁexsg er%u%b?{dlgﬁ)ﬂ? dtﬁﬁsfuflﬂn'éoﬁstructs of the
ace. During the course of normal woun
presenmvphtmrt ars sis@ktosolribitas pfexent the foreatipr of $das Sismie. and
epi thelium are regenerated. However, because the skin
is a nore conplex organ that is derived fromtwo germ
A typit@%eamd HealiR@adspodeds charaétefi Fai byotheGhoveniing @0 B%é&?dlizla&’ cells into

fibrous tissue, i.e., a scar. In normal wound healin
the wauind smvP P;imgltet;mt inBamsratary toplls srecgsmerably | thel finst ogHs it alswe at the

place r(‘)rF 1njury A8 these molecules provide important functions and chemical signals,

including cytokines that are necessary for the influx of connective tissue cells and other
healing factors. The term “wound” means a disruption of normal physiological structure and
function. Thus, the wound healing process refers to the complex and dynamic sequence of

events ultimately resulting in the restoration of physiological continuity and function.

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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i ncludi ng gene transcription, production of the
enzynme, and by | ocal secretion of endogenous TI M
WOI200ia3pt08r s. During wound repair, a physi ol ogiPCAIEP2006/009145
bal ance exists between the pgrtivities of the MW s and
the TI MPs. However, matrix netall oproteases are known
ave el evated | evels chr oni c woynds d such

Howeyf SRS 6 RS At p G OTAIES RIEGAA: oF BN Toma™gkseg lavers, i
heals Jlseﬂel fOEmMIRCTEpreddihinh R LiBRMS tikBESe., 4 fat.udi ng

macr ophages, fibroblasts, neutrophils, epi t hel i al

cells, and endot heli al ceIIs syntheS|ze MW s in the

n of SP le chem C nal S h as. .
tn norPg REE L FENMP. BB AivisS SR ou Y 0o icus mgghanisms
includitiglEst tﬁh&cr@ﬁoﬁ rﬁo@@lﬁﬁﬂﬂﬂh&eﬁyn{eh EndE!S% IaEbdckdtdh of endogenous
matri x, which challenges the required bal ance between

TIMP tllp:}gblmrgt Susingsyoundi 1enaiac plwstql@cqifbampg exists histwegn the activities
of the %@{4?“4 4Hd e tI‘Il\/I'Ptsyé-f g\?}:'ilfls Yphae ﬁ%?a?ﬁp%%sgsegr% E&«n to have elevated

el n conponent IF'ssue. rov an

levels @ elirshiewaindt laed tudshigh MM(PMnbéIgralﬂbﬁ@ Eifesknofv\mhb Afipair the wound
and t hose facﬁors i nvol ved .in nodul ating this Eroce
healingjprocess. duttplerfellc YRS dneludingninscraphagesachibrgplasts, geutrophils,

epltheﬁﬁr bIry! Ha TeRdithilialac @Er asg/hfh'eglzé REPIOfh RE eér@sence (g specific

aut ol mmne response, geni C factors are press
blocheandalss@ialst sudh tab ursldneraationgcytokinbe MR’y atei capallé of digesting almost

all of ft b{chl?)!ggg%ﬂs{sr ggg ek ee%‘{arg;e gf&% Edgg’tli-lé: ?’1 Eflaﬁ{eﬁgees'n}_h% regulred balance
betweé%e pr&Eimadeghddifly adtlvided ofNIMRSs aBHFotHer%ﬁuﬁp%lﬁg that synthesizes

Per haps the two nost | nportant of these cytokinés aré:
and deppFits prpterhcongpoments @€ tissef or fi brobl asts and pronot es
angi ogenesi s and is secreted by macrophages, nast

cells, and T | ynphocytes; and TG--a, which is

Figuren® tpﬁgﬁdb‘scarf everkRiabf HRCdsas réneddlinBr@btaas Sbrosis and those factors
stimul ates keratinocyte mgration, and is secreted b

involveghér BRulgEsg this pyasskrocl/pes an gate ead shronie ytfb@mathré/ reaction to a
partic éra %ullt ny ﬁJa%qsp& ct%ﬁd o;r% %lﬁ rn%}nlﬁ 5 reggyﬁt% eﬁlét factors are

ranS|t|o om the onf I°a ase
expresbbhndgecpotat dmis leading thehe picticaim (ﬂf fitroBkaste and keratinocytes. These

reconstruction, i.e., the proljferative ase. Upo
fibrogeqi¢ fagtars Euqep mt%qulefstTQFs%EI.leHé ILLI%M@BEEGFr% L4 1113, bFGF,

NP0, Mol e, PRSI AL SEARAE! , wi
is mitagiehicebe fibiohldstmnd hremoes ahpiogéndsisemd ipsairetbe bgtmamnopnges, mast
cells, %isl{ ,I.ir 3 tc'x:?%a'a? ??Har’l?(glﬁsse%ﬁ@ils%%{ca | \}é{nq%rnggftgs( %{& fibroblasts,
stlmulgr@%/'kﬁigfti’flhg%ﬁ&mi’g‘%tm | 2808 §Rrd&H bYCHa&DBhades FPMymphocytes, 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 1L-6 which, in combination with TGF-B, leads to a
proliferation 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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and a decrease in ECM turnover. The present invention

i s based on the unexpected finding that the discl osed
wofaeismogonst ructs, i.e. TIMP proteins or nut&CTEP2006/009145

t hereof, fused to a GPl-ancigr, a nuci n-GPl-anchor or

a fractal ki ne-GPl -anchor can be used as a powerful

he pESEF bt SR o B WBABETE bk Bl g gonscs
i.e. TIMIY Qr¥tethsi 6t Hiveandy @eesy, Alsedaynd dMankhe, alMdSin-GPRanchor or a

resent invention offers effective regenerative agents
fractalsing-Gitlt anshier tarr beowsed @b |4 ngwertiel ggeot ¢s snibienne Wikl expression level

heal i.n g o influence, inhihit or prevent,th
andlory SFP o s Pevsdpds i P Oitl S BlneP VG T, ypoess of
woundiéllipCTh) shesre st atvedtivh bifeishigfesuinbgbRahiiviOagents and methods
process. Abnormal wound healing Keloid and = |
for comirpingr ishprocewsapt iwayngr beabingr & eloi indlpenge, aiphibit or prevent the

C : f1. C . :
formaiiE A UAFhSRE) 4 (B e ARE RN B ons aipisted it the wound
healingppeassance. Bot h kel oi d and hypertrophic scars are

wounds that heal overzeal ously external to the skin
surface. A keloid scar typically continues to enl arge
AbnorBfY 38hd A&1skbze and shape of the wound, while a
hypertrophi c scar enlarges within the physical
confines of the original wound. Hypertrophic scarring

Ketoid G BE b 08 Lo a8 b PR s olagen and

are difsﬁﬁh%tﬁ’éﬂaﬁ& % LdEe aRbthbMiby! Yhei IQNPMEAl: afpedPiice@Hoth keloid and
i nstances of abnormal scafring are associated wth .

hypertpiphsi ssfapire avolnds that heplnevenetialoysly stxtaonal, toshe slsin surface. A keloid

inpections, bites,, vacgcinations, tra . Surgery, or .
scar ypipalfSy BT ooy Eilargh Be0R, &€ tiee el oTee® SlniopRtpy while a
hypert€thed $daednlasgey avittah it phyical Benfinediof ahe VOLIAE Weahd. Mypertrophic
_process. In ar‘%g cal wound, anabolic and catabolic
scarringrip gengsally abss wgniaftehlissuminipps whereas kelpidsscarsygagferm as late
Cainal -ini . Cali .
o AP S Tor Y Hon e Sl SESH 08 BFobfimal s
are assotiasderwiti bshysicddgcgr dgpults SineRidyngc rtatisos), | Bludsl. iAjections, bites,
.this goi nt, the scar_is usually hyperem c and may be
vaceingtionsy Ba¥H2, SHERREX & IfRetiqn al scar tissue tends to
subsi de gradually over a period of nmonths yielding to
nore mature scar that is typically flat, white,
Hyperpbplablsears cand kpadsids way with &t odeschibed appaamtmns eof thdypical wound
. there is an_inbal ance between the anabolic and ..
healing 2¥og5si 1o UL WU BRSTIR A G PR st achisg cavilibrium
approXaRbteRO6!8 Weekl 4Fr ¢RJofi iRl injury. During maturation of the scar, the 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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I s degraded, and the scar can therefore growin all
directions. A single, optimal nethod for treating

wWOolgprsproophi ¢ and kel oi d scar tissue has not PET/HPREN/009145
devel oped, thus the recurrepcre rate of these abnorma
scars Is significant.In sunnary, cyt oki nes and

ecific .enz i.ncl udi n T

In summary; %WC‘PB?S f}ﬁldnSPFﬁ‘é—‘cpﬁ“é%lng ! %h%/ﬁ}g lﬁg’gﬁ’ . fﬁgp TZ‘MP% ,;?Yay a crucial
role irf 13 FrOEdEBIH! Q’OOLQ)H l%éﬁﬁg tahésih'f?he Fthdali6h 1997sBar B3ud D FiktkBImore, an

expression in the levels of MWs and cytokines are
abnorrnalteetpreaggmm &teeldvcws ohMRe anda¢ytold nescarh @8tien associptadswith abnormal

resent invention offers effective regenerative

“wunaﬁaH " and net hods for controlling the process of

wound heal ing and/or to treat dysfunctions comonl y

associ ated w th wound_heal i ng. Specifi cal t he
Thus, thespresent dmventior oéfers effecdive regragmative, agets éﬂg &gthasls for controlling
the pr&: EJ bfz%gultl(? P?{IL gcelndYOGr JX 153 s?lllnctlghg (%mmomy §§s¢’018{ed with wound

even preven se undesira processe h

heahngoﬂpédiﬁ@atll‘y ahe tfhsiopr @setiticts mfetntel pres@aninventicar wah deedtilized to
phar maceuti cal and adm ni stered at the site of
effectlvﬁ}ywtro} nelishe INdpBIb 9F RYAR Dreveat dhase updesipgblg prqcgsses. The fusion

constri&tE 8 &l é’seﬁpirnggﬁtYOn Gn Y4 Brm@Aeel b g‘i)th?lqﬂaceatupil bfid a@ministered at

vaccl nat'i on, trauma, surgery, or ection
the sitarudtinpiry. ehlbmmb embbdinteng thesiterofdojusy vl cteated elgy ﬁm‘geltyhe burn, an

.. ..preparation of the nedicanent to be applied to the
injectiBh. b DSf, 4 NRGSIARLOR, & JAUE e BRI PE Aegiin in aapibes empgdiment, the
fusan:BnéHlNP uéedcf\%k theT argﬁ(g:) bf th-erlnll\éai&n@%{ to 9d M:f)li%d tgﬁ{e site of injury

MP- 1- nmuc- GP - 2-muc- GP VP- 3- muc- GP
s seleﬂeN/Ffrcnnnhmg@lp @nsmm@nf g IMPe]r-éii’fI TRIPrA1GRL BIMBﬂ GHb TIMP-4-

GPL, P CRNRIGHE ! %Q\ZE’%O RO AR SLER T 00y TIMP-4-muc-GPI o

mutanfs@R&EsUCt s of the present invention may be fornul ated
in a conventional manner using one or nore
phyS|oIog|caIIy acceptable carriers or excipients.

Formﬂd'%&'aﬂ ol ifie %Emi'cf%“ 3%%?5%1%3@%@02.9 found in
enrnin on s armaceu |ca? cl ences, ade
Publishlng Co., Easton, Pa. For the purposes of
t th ds of the i ti b
SO R T T N S——

formuﬁt@ﬂsih Q &g’v&ﬂ‘gn | ﬁgﬁﬂ@tu%?lg%ng N3 fn‘forre gg%;holﬁg cWEcc%ptable carriers or

sol ution or nger ti1on.
excipiausip dienkts quisy abé farmildtame d generalbl imay oben fandd in  Remrnington's

Pharn P By ks eSO hg E L2l PRt QS of imjection,
the compounds of the invention can be formulated in a liquid solution, preferably in a
physiologically 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 long acting 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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In addition to these fornul ati ons, the conmpounds may

al so be fornul ated as a depot preparation. These | ong
woaetioigodepot fornul ati ons may be adm ni st er e@CIH§EP2006/009145

i npl antation (for exanple, ggbcutaneously or

i ntramuscul arly) or by injection. Thus, the conpounds

. ated with, suitahle oI Meric o . . .
possibiy3 B ioshl B GEb TG HePSFY ] St EhEh eiteieginerigy] ofime. This
particidir REGRINGDIRIZeE nicespiRFesAthvinda ﬁx’é@eﬂﬁﬂﬁ? SiRSthAY, callbedfjected via

a sparingly soluble derivative, such as a sparingly

a corog@nymlﬁ:tegamo any gedgctespartipf a tigeue; ey yhesly@mmsothntcongd@s without

ff h bi
causif RS S0P S SAEP 08 bty Rk is sows

releasq¥efrofdthese hhéf@sph-EfésSar@lafehdﬂyl lestklen tipC by QEI@QEre@éﬂt' ihz88 surrounding
m crospheres having a precapillary size that can be

tissue (g dpiueed aFicancerewrGHaky cat heter into any sel ected
part of a tissue, e.g. the heart or other organs,
wi t hout causing a resulting inflammation or ischem a.
For topicel athuinistratie,ate bhgomapsuifi the irsveatiomkyn be |f@aﬁﬂ£tecﬁ ft ointments,

t hese mcrosphe s and rea |Iy t aken up by
salvespgels aficreams sraerally e lﬁg} £ Als i Wagh §0 urlwp e?@ama}g the oligomer

can b&ﬁé&@l%@&i’@ tge&éa@an if Qby bP Hﬁfaﬁ{meﬂgﬁ' (?]"Ot?t fa‘ﬂg acEQ@rate the healing

| gomer the invention can ated into
processi nt nents, sal ves, gels, or creans generally known in
the art. A wash solution containing the oligoner can
be used locally to treat an injury or inflamuation or

The TIMBERRAERIY ACHR! Prabht iARNAGA! mAY B %ﬁ?{ﬁned—mﬁleﬁl MRparing a
constructs of the present invention may be conbi ned

medicgrhe, é}@atherrgmétm@medmwnt capprides maré etshanecml, piefierably two, and

e SO PP, P, DTy S Pt

novel &Gadstivities of Métcllﬂ%hzlnS AEAb&8 T, the "EIMPPfahdilye thai ?nﬁe preferentially
novel bioactivities of the different nenbers o

combmqq\pldftaygeteyl tedlje endl prkace rveneh san lgad end pynesgistivoetfect. For example,
the Tlfgﬁ{]g?’gsﬁgl% Egnstn?l?ts 1ﬁl‘1 bE§ %@W\é‘%{cﬁg %%ag’fdulgﬁhﬁ%m Therefore,

any ofalnSIMPit &nstmimtbniaS bﬁmstnbhi\éﬁsmt}eaﬁ@ecﬁtthw&'ﬁ? 2OdTIMPU4constructs

. her ef re,, of .the TIMP-I constructs may be
which bgfiupive law;blt&‘ﬂMRré Agrsioreo by Tiaus &1 tihepmbinegon, a more

compl¥ Illg'hbllagh r(‘)f ﬁfe%ﬁfﬂeﬁﬁﬁlﬁl dah beMehidhtg MVP- 2. Therefore, by

nmeans hi's conbi nat’ion, a nore conplete inhibition
of the NWP fan1|y can be achieved. In one enbodlnent
erefore

In one GSFpHBEM, T REAHRIGHE O i Pogi™t JVFTNER SRaFfERoforaprise a TIMP-1
constrﬂat,l\/%r 43 PP NUGhHA/of Na AT TRAEN € E6REueITORDiaMBRYferrdd1@mbodiment, 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:5, 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 encoded 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 ID 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-



formul ati on conprises a TIMP-1 construct selected from
the group consisting of a truncated TIMP-1-GPl as
wognesedby SEQ ID NO 1, a truncated TIMP- 1PCHEP2@BI009145
as encoded by SEQ ID NO 5, #nd a truncated TI MP-
1-muc-GPl as encoded by SEQ ID NO 2, and a TI MP-2

lor. a T -4 construct. .Prefera he T -

o1, a bRl dhd LT SR vty jessrh et 1 PR 2 constructs are

encod MRPSEGEDINOS:NE 2f 9hnwb afekpuiicaypri ses a TI MP-3
construct of the present 'invention, preferably that
encoded by SEQ I D NO 4, which inhibits TACE toget her
with at | east one of the TIMP constructs selected from
the group consisting of a truncated TIMP-1GPl as
encoded by SEQ ID NO 1, a truncated TIMP-1-frac-GPl
a truncated TIMP- 1-nmucGPl, a TIMP-2 and TI MP-4
construct. Preferably, the TIMP-I and TI MP-2
constructs are encoded by SEQ ID NGs: 1, 2, 3 and 5,
respectivel y. BRI EF DESCRI PTI ON OF THE FI GURES Fi gure
1. TIMP-1-GPl incorporation into cell nenbranes of
RCCs. A To denonstrate re-incorporation of GPl-TI M-I
protein into cell nenbranes, purified TIMP-1-GPl or
control rhTIMP-1 was added to native RCC 26, RCC- 53
and A498 cells. TIMP-1 was detected on the cel
surface by FACS analysis. Gey histograns are the
i sotype control staining, solid-line histograns
represent TIMP-1 antibody staining. B. To denonstrate
GPl -1 inkage follow ng incubation with 200 ng/m or 700
ng/m of TIMP-I-GPlI or rhTIMP-1, cells were treated
with 60 ng/m PLC and then subjected to FACS anal ysi s.
Grey histograns represent the isotype control. C
Human Tl MP-1 ELI SA was used to determ ne the anount of
TIMP-1 protein released from TI MP-1-GPl -treated RCC
cells (as shown in B) follow ng PLC digestion. Figure
2. TIMP-1-GPl inhibits rel ease of proMvwP-2 and
proMvP-9 from RCC-53 cells. Zynography was used to
study the secretion of MW-2 and MVW-9 proteins from
RCC-53. The cells were treated with increasing anounts
of TIMP-1-GPl, or control rhTIMP-1, and after 48 h the
serum free culture supernatant was renoved and
anal yzed by gel ati nase zynography. Figure 3. Surface
expression of MWs after treatnment with TIMP-1-GPI
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Fol  ow ng i ncubation of RCC-53 cells with 700 ng/m of
TIMP-1-GPl protein for 24 h FACS was perfornmed using
wWOopEI3p10¢ ant i bodi es directed agai nst: (A TI RBTIEP2006/009145

MWP-1, MWP-2, MWP-3, MWP-7,30MMP-8 and MWP-9, or (B)

MWP-12, MWP-13, MWP-14, MWP-16, HLA-A2 (HB82), pan HLA

Class | (W/32) and ICAMI. As an additional control,

the TIMP-1-GPl was cleaved fromthe surface after one
BRIEFDESCRHTIOR OFTHE FI6OREEQUre 1). Gey histogranms

are the isotype control staining, solid-Iline

hi st ograns represent TI MP- I-GPI treated sanpl es.

Figurd Lo, oo NPHECKT vt Bt ERorbSRas ’ﬁ?@’é‘d. s

A. de @&h@ﬂ:tlﬁ@&bﬂﬁéorﬁ@{ﬁtlbm oﬁ/NPi-a“JMMpFotelM‘i/ﬂo&ell%é?nﬂranes purified
Culture nedia (serumfree) was taken

. hr
TIMP'df(t}%Ir o P@ﬁfq%erthMP h@@swdeﬁ o nmv.f: 6.0RC&:- §-’h@r1d A498 cells.
TIMP-g g\ﬁ%s télcté)qy prL I%Pceh%(l\}?facgﬁg ?ﬁlg K Pthrlsqgérgr%s are the isotype

controbSain g} aflidqmn@mlstwgﬁmmpﬁﬁ‘éﬁt H$Mm1/ astitydy tstaigingh

Mat ragel nodel basenment nenbrane was assessed. Opti mal

m gration of the RCC-53 cells to VEGF (4 ng/nm) was
B VR dBRoRARR It keed R RE SheuRidht Balt 20U npIrkf G700 peimi of
TIMP-d eGPlsorwhiTEMBel , VEIE-wsteginasited Witke 6RGEADI3PICE lahd thvearsabjected to FACS

ated with 350 ng/.m or 700 ng/m of either

analys{%h&'ﬁ‘%i“‘ﬁfo%rtamﬁrweﬁen IsoRyReSONBRk hr the cell's were

washed and applied to the m gration chanber. The

effect on mgration was then assessed. Data presented
C. rBymasdVPanERIS age ubedin determingethe amougdt ofWBIMP-1 protein released

from THFES 1Ot e B G IeR s FHOF i B} ol PEe Whsstiop

lines. The effect of increasing |levels of TIM-I-GPl

or rhTIMP-1 control protein on the proliferation of
Figurg@:C- 53TIMP;1-6Rd dnhibjts aeleaseoot po MM P-2andnpeodVRT feomRCC-53
an MIT assay. MIT was added after 24 h, 48 h or 72 h
as indicated. Figure 5. TIMP-1-GPl does not influence
Zymog?ﬁ@yswss: agedi tbi shidyythe geqretidroof MNP-Q atderdﬂ\alp@mro&lrs frcFRE(RCC-Sa

ells were | ef ntr eat ed treat ed th 70
The ceﬂs,\)perp t(ga]ted( W)tildglcrpw%wnfsl)lts of TIMP-1- éMPI or controlg rhTIMP-1, and

after 48 h the serum free culture supernatant was removed and analyzed by gelatinase

cells.

zymography.

Figure 3. Surface expression of MMPs after treatment with TIMP-1-GPI.

Following incubation of RCC-53 cells with 700 ng/ml of TIMP-1-GPI protein for 24 h FACS
was performed using specific antibodies directed against: (A) TIMP-1, MMP-1, MMP-2,
MMP-3, MMP-7, MMP-8 and MMP-9, or (B) MMP-12, MMP-13, MMP-14, MMP-16,
HLA-A2 (HBS82), pan HLA Class I (W6/32) and ICAM-1. As an additional control, 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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protein (o) for 24 h and incubated with either the CTL
JB4 (A) or NK-lines (B) (NKL for RCC-53 and A498,
WOenrKK39D9f or RCC-26) . Shown are represent ati veCEAR2|WIGH89145
of three independent experipents with simlar results.
Figure 6. TIMP-1-GPl does not increase FAS expression

e 4 RSBGPS, B S AP PR wan o
ng/ml Eﬂéiﬂﬁﬂl?ﬂm-tl Rr TOPOBGH] ahdl Vbmbarelko Qhitrdaell MBird] EQfs. 24

, and were stained with anti-human FAS (L-958) and
anal yzed for FAS surface expression by flow cytonetry.

I ib i sot . tai shown
n. NBRSSHRNRb 23kt Bopte) SUPEURAL SR BhDRCES) SNMn trouen
Matragel eat ed with TIMP-1-GPl or rhTIMP-1 followed by L-957
I ncubati on. Binding of annexin V-fluoraqisothiocyanate
model (bpsepmnt wesnbianegwasoasgessed tORfind naigeatian e thaRebot edlisdo VEGF (4
b, trye The low |.ewal .of. [ S..i .
ng/ml)R%é geg%g;l%/a%égml%n&{ é)e J\;\"a asddvtgﬁlﬁpeé lgéllbﬁg)%g%?r%ér get 3 rHé‘leatlon value

seen feieustrdatadeRCYI-HP lcaldsmatithcndn WHGIO sigiel. Hihe JXCCLItccelRswag pretreated
s of apog{c/)t os#s were detected after L-95

I ] 7
with 350, agfsal rPOmEl! phereash Y dyesr IME- BRI Aftegepe hpthe cells were
. Fi 5 o .
washefhd BRI S M ch b B PHIEASR N o ases
Data pagsahtyd egprépgni ot ererege fFohCE s ivedllsiand tao dxpdshers) bl ot .

RCC-53 (A), RCC-26 (B) and A498 (C) cells were
prei ncubated with TIMP-1-GPl or rhTIMP-1 for 24 h,

Figurd fen tpgalied MTIvVIE-1%add aIMP.AG PO pFﬁ%ﬁfigﬁ L&E?ﬁ%cfifé?aﬁ&h of the

additional 16 h. Cells were then ahal yze
RCC limesi - BCL- 2 and anti - BAX nonocl onal anti bodi es using

The Jich" ob aung, lvds B bt O5k 8 RIS Rl Pitnon e

prolifeRfydn TR ECLS3 AYe A28 OB VRAd REX-26 () WES hRadi@¥Elising an MTT assay.
foll ow ng densi tomat7re?z:'/l.l FACS results are presented as
p

MTT wiassaddgd atier 24 .14 8vmem hindigatedt hesi s corresponding to
the MFI of either BCL-2 or BAX or correspondi ng
i sotype antibodies. Figure 8 : Overview of tissue

Figuré RnmodeTIMB-12GPIfddes ait SnfluatdecREU Susdepdility €& pecforingmediated
the conplex interaction of factors involved in the

apoplests: i cat e bal ance of ECM production and turnover during

RCC LR WENErhGRlchbRE @)OGEREd with 700 ng/ml TIMP-1-GPI (0) or thTIMP-1
protein (o) for 24 h and incubated with either the CTL JB4 (A) or NK-lines (B) (NKL for
RCC-53 and A498, orNK-92 for RCC-26). Shown are representative examples of three

independent experiments with similar results.

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
rthTIMP-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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Figure 9: Effect of TIMP fusion constructs on
fibronectin production of fibroblasts in the presence
wOoahowd3TiIoMP- 1 Confl uent fi brobl asts were cul t uP€a/EPR0OGINEI145

presence or absence of rhTli4f-1 and TI MP-1-GPI
expressed and secreted fibronectin was quantified by

The thirg KoSdras s A6ES wegis veklh AQVE- LRI/ o VB o} pblopchby L-957
1ncuba;199 B#dHg) ofjé.rﬁileﬁﬂtv|fﬁ@%1§&hl@@yan§{egﬂirﬁf%@ﬁ§ ugé?f:foe@e?@ct'v'i‘able and

bronect’i n expressi on, whil
early apgptobip by floengitymeteduced t he fi bronectin that vvas
secreted by the fibroblasts. Figure 10. Effect of TIM
fusion constructs on fibronectin production of

The 10w BRPbAGHSPtddEs i ehePREEEIK Belff inT(H)- Wad &Ml @fhs aWR6®R sensitive
cultured 1n the presence (Figure 10A) or absence

cytoplgsmagigr rucloByme fELIBAn dpan¢asirg kewels fof MPOB‘IOSIStW%I@tdCtﬁﬁtedrﬁﬁer L-957

incobaf PR ABAGs 10 4 ol Rl Rirarh ik RE. TGy ™

respectively. At a concentration of 350 ng/m of
. TIMP-1-GPl, the transcribed fibronectin RNA was )
Figure i gni fBEbml |aydr%2¥ce@re$s|tmweméﬂ% ﬁgﬂlmlnaﬁ&m}ent with TIMP-1-

GPI 0$PE"I_; Q& b Qn{epgal l??gglalﬁi % ‘ijesteFIn fb?(it of

SI on nst S On pro I on O
RCC-33 fapbRa$:-36 KBhrandestD® (R Acedls Wémnﬁﬁ[ncbbﬁe&)yvvnh TIMP-1-GPI or

fibrobl asts was a sessed by Northern blaq nal ysis, . .
tTIMBs) ] 2 P D8R RIEA MITH LA 2chVEinE FABBBPett L gr lditional 16 h
Cells GJ% tt'ﬂ[al?gn y etdh@itﬂraﬁﬁ/qgrgﬁogﬁtdﬂﬁ{thwé gf?)'hoagﬁﬁ%?ibodles using flow

igure 0 ng st activating
cytomé'tl\jF In pavelddl hﬂotevmst Werd5éxtragtert andl IME’dsIu@HI by WedémngbtiThe signals

derlvea éj\%’g Cl%& ﬁ&it grvgegﬁ g)é%élé%qga 19 @ Ctifk, ge-l;:quﬁﬂjlfogég densitometry.
FACST&MRS @2 Esenfédleastlﬁ Gink REt Vo iRPAYenmBsis bbirkdpBadivg to the MFI

reduced, independently of whether TNF-awas present In
of elthﬁhBChebomlﬁAXRprgwmsmdlrEfl‘p‘@tape aiftibpdigP. f usi on

constructs on col |l agen production of fibroblasts

Fi bronectin RNA as transcribed by fibroblasts was

Figur@8s €S s@derdyewNof tilae Fembo@tlisyand Hibsesis!Si Ng probes for
Collaaen Al (Figure 12A and B), Collagen 4A2 (Fiqure

A schematig wepm dgn]gtmg)ﬂlpeag@ﬁplgg Apte(qcpgm(ﬁ gggrsamo]y)ed in the delicate

balanc'é %? E%?JI ?}/o thon M%&%@Bﬁi&é vxyéﬁﬁlg hgéﬂ Sgesk n the

ence gur 12B,
D F) of 10 ng/n1 of the fibroblast activating
F- to th rwth 350 ng/m TIMP-1-GPl or 700 ng/.md
Flgur MP- | a‘ém fpsaqn eqnipuctsgn fibronectprprgsiuction of fibroblasts in

the presence of rhTIMP-l

Confluent fibroblasts were cultured in the presence or absence of rhTIMP-1 and TIMP-1-GPI;
expressed and secreted fibronectin was quantified by Western blot analysis using anti fibronectin
antibodies (B-actin served as a control). rhTIMP-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-a

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-GP],
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GPl, respectively. At a concentration of 350 ng/m of
TIMP-1-GPl, all three transcribed collagen RNAs were

wozogmizpiogant | y reduced, independently of whet RET/EP2006/009145
TNF- awas present in the nmedizam Figure 13. Effect of
TIMP fusion constructs on TGF-b production of

fi S Fi br [ NA as transcri bed by .
denatuys T Atb ARGR apd MEORELL LT RsREviB T A by Sirceiatign f 350 ng/mi of
TIMPJISGFIQ tR¢ Qﬁﬁ&rfb@ﬁ itebnedtin TRNA, whi 1§ gmc%ﬁflﬁ’ r¥@ic8d, independently of
cultured in the presence (Figure A) or” absence

wheth¢rAINJ(rrevas pBjsentfin 1@ megiwh. of the fi br obI ast activating
TNF-a together with 350 ng/m TIMP-1GPlI or 700 ng/ m
TIMP-1-GPl, denatured TIMP-1-GPlI and rhTlI MP-1-GPI,

anuré 1315 PecEff¥&® |oY TIFIP fasioAtoRsiat bR TLY prdddctich & fifoblasts
TIMP-1-GPlI, alnbst no TG—-b RNA cou ﬁ)d be det ect ed,

FlbronieﬁareBb%d%vwcrebed\meflmmamwé aggessegr ysptharp bigi@nalysis, using a

probe %?LMM@?I%B@% ?Iélvt\l}rgcg 1r£ % n;%?é%@é’] Flglil’e ﬁﬁ,) or absence

(FlguramlB) bﬂmnhg/ﬁﬂfo&“cthesﬁbxfobtabtea&il%nr@ﬂtmﬁroeﬁgaihmm 366@@&1!11 TIMP-1-
are descri more detail. Al thou

GPI Orez&pe'i‘g/ e AP d’e@é) L.d@e@u@fieT V-1 1 apdrh WMﬁqh@%ﬁespectwely Ata
concenﬂa%’n oF 3?_(? klgn’ll IQ?-C?]O {e PRGcAR4L B kig!%éﬁg gt%:l:(ﬁlg}y reduced,

W ng exanpl es,
1ndepenémtlfyu:sf&d1et‘rmr TNWWasmesfemuﬁhdnfedmﬁd concentrations of
this inhibitory protein on the surface of three renal
cell carcinoma (RCC) cell lines (RCC 26, RCC-53 and

Figuréf28) pilePa tamp rysicH c&ﬁhlucf%lﬂnf&ﬁﬁ A PloBubeidd 9fﬁl‘n‘?)blasts

I nteractions. As shown in the fol ovm ng, exogenously .
FlbronadmeBNH mPirhnsGRbed by ifthremadty wan gsaessed bynNorthdme bREGnalysis, using

oSl R 1 i 3 SR b otiger

16A1 gngsmblmg AniRES; %bﬂnfew AthusYiREkladte MRS @tufdaan IRy dﬁekdnye (Figures

-resi st ant | s sensitive to FAS-induce

A
12A, Gpopr absescadliiguae I2HhdD, Flof 4P ngewliad thenfibreblpsitaetivatipg 13NThy together
. ' ficwit
with 3 ORIl R b P00 Fyh TP B GARRRARA-L SRt Rrive-1-

GPI, réspedtivelybal anegentratiph@f 380 dg/&ﬂtdf TapIPpl-GPI,cal1Bhiee Zrahufibed collagen
pr ot ei nﬁ The RCC-26_ (Schendel et al 1993) and RCC-53
RNA S&m signifigantlyaeduced indsperdsatly ot Wh?th%chTIF-ﬂaYa}Séﬁ%%nWﬁ}r? medium.

stage | and stage IV clear cell carcinonas,
respectively. Thereby, they represent the two clinical
Figurei3.r enéffecof RIMP fusivnrconstirudts ona(liGlGpProduetion dffrhlrablasis

FibrongBL RNhgs ursebet DE dorlont et AReied ity SoRkeb b pgivsis, using
probes for TGF-B. Thus, fibroblasts were cultured in the presence (Flgure 13A) or absence
(Figure 13B) of 10 ng/ml of the fibroblast activating TNF-a together with 350 ng/ml TIMP-1-
GPI or 700 ng/ml TIMP-1-GPI, denatured TIMP-1-GPI and rthTIMP-1-GPI, respectively. At a
concentration of 350 ng/ml of TIMP-1-GPI, almost no TGF-f RNA could be detected,
independently of whether TNF-a was present in the medium, and independently of the FCS

content of the medium.
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growmh in vivo, surface marker staining of RCC 26 and
RCC- 53 reveal ed good surface expression of MHC cl ass
WOI2007403810Bot h | i nes were shown to induce all o- PERGEP2006/009145
anti-tunor-specific CIL inyftro ((Schendel et al
2000) and DJS, unpub. observation). A498 was
jaginally isolated fromthe tunor of a 52 year old

EXA“&EL@ and is a well studied exanple of RCC (G ard et

al, 1973). Exanple 1 Incorporation of exogenously

added TIMP-1-GPl into the surface of RCC-53
In the @plloveing lesamples,| thp-anti-tpmor effectsval thgcpRl-archdredntdMP on cancer cells

i sol ated as escri bed | af. adeh_ et
are del3a S ol ey DB SiahgRE BFPtiFied Bi2uBId bt bivith human
TIMPA!, BHe@hWentioh 8hdlNLotBellindiedd sy @pest PIMRCC- 53, RCC- 26

or A498 RCC cell lines was denonstrated by incubation

of the cell lines with 700 ng/m of purified

In the Télmlh% g?émﬁ% 15’1“3@ %égﬂfégd;tggrlg%%g IY&IT({{%;% :agfgxﬁegc{ %olnﬁentrations

of tmsVVﬁBlbltb@npld&ﬁmﬁﬁ ¢lit $187a0¢ oF AEY fangliced] dafginorid qRCYrReldflines (RCC-
control rhTIMP-1 did not |ead to change in the FACS
26, RGGo3 tand ReRey Bdependrathnehistleyrfrpauprotein BEusindRICTaRtigRs. As shown in

I er
e SRS SURLHOR. 008 TR TP LIy doiRRLd ik Wetgcc ca
membmb|aﬁd\matrﬂatidallytaltlemduhahmd)cmmin ol MiMPE V@Fﬂ theraellesuaface. TIMP-1-
200 or. d then treated with 6 ng/ )
GPI tf%ﬁf&fﬁ\h MIB%Q@ prekie raﬁﬂ@:@narfs@eg?g (B ORI A Tepiglant RCC
cells S&M&B@AS)ﬁﬁluQéd Qﬂoﬁfosls lg:ﬁld d ﬁd{raitélcﬁerﬁirgpﬁiledl%wdl 1946 BY cytotoxic

di gestion (Figure . To nmeasure the efficiency
effectcnf céltlsl\/lﬂﬁhe(}?lcrq:ascctgﬁeasltlwmy to hEASivlidted r apogtdsisorpirélated with an
ol | nt ers and
alera IR eicE of R- FrvAT- B L R PRI RPiRe 10
The results show that 66 % of the starting TI M-
antigen was recovered fromthe 200 ng/nl sanple, while

The REC-294(Sehendeher pbcdfRi)eend Réi- 6h@eliolmeﬁgwme established from local

patien{s%é?@ééeg 5 oﬁﬁ%\g Iea d!:%f %a:%}g&b I%%g&?)égﬁlgreby, they represent

the twb Imhﬁsase)drem@rarcffSIBCOnTﬁﬁloNM?ﬂtrﬁlr@’ﬂTM%Q idtEd® E@hﬁﬁnnor of both
th a poor prognosis of Hemrmer |l ein et al, 2004).
Patleanhé“Q‘lOa%]é thege cpatygally érqcuwgcp ester eally Wereangide. tgcontrol tumor

growt]f g{ﬂ S\{IJ 0, Lg%ffégér%aﬁﬁﬁ gt%tﬁlﬁ(é’ SF R WM LsBT W good surface

he e I ncreasi ng 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 DJS, unpub. observation). A498 was originally
isolated 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 incofporation of purified GPI-TIMP-1 protein into the surface
membranes of RCC-53, RCC-26 or A498 RCC cell 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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| evel s on the constitutive rel ease of MW-2 and MWP-9
proteins was tested using gel ati nase zynography assays
wohy7aBargadeh et al, 2004; Klier et al, 2001) PCTIEPRMR009145
protein at 600 or 1200 ng/ nis had no effect on proMwP-2
or proMW-9 secretion. In contrast, starting at 10
tre

) , L. MP- | - | t h ) )
Figurdot Al ARG St GRTTBLL SE 8oh kg, ta, chengends. e FACS shift
howewvef, NEm3hé el aase-1 /salted i agitﬁwg Rufrecl s’ignamm-?[’.

Treatment with TIMP-1-GPl |leads to increase in surface
expression of matrix netall oprotei nases Based on the

To 0o L] B 208 RS DO BRI c s v

first ineObite® wil TINGRU EGREprofdidi200 &i T0SndIBs), ad€ thenerda@dWwitR160 ng/ml
t he excglpti ons beij ng MWP- 14 and MWP- 16 {Br ew et
ym

MVPs,
phosphglipast) 6 (PLLgh gF A€ S agnalysgo dgmonssiategnthegeomplatsatass pfoF IMP-1 cell

- 53 Witk n . Of o] NP- in. far.
sorfc R oo e PR Rip Ptk T el iy Tivap-1.
GPI inhédratthn, MePTIMP- 1 Mkded iftom MiEPmitshbrayRvasldollagield MMBe Maash buffers, and
speci fic_antibodies showed, with the excegti on

of
quantijggousing HYIF-]ctpesidie FlnlSne diguRadfad The desmlis showdhat 66 % of the
ol [RRVAE laef r - i GORT ol
starting TR Qb shos, B o\ SR Pl R M R mUERC sl 2 could be
recovenat frethalnJ00 fAgim] sneubattom. expr essi on of ot her prot ei ns
including MHC class | (pan class | and HLA-A2) and
| CAM 1 was not effected by TIMP-1-GPl treatnent.
Example®estion of the TIMP-1-GPl treated ROCGS3 with PLC

after one hour (as perforned in Figure 1) showed no
TIMPr & guetdim bideRs ré¢teaspuinfpraMMRBe2 aB] pravM B« cfiroml RECCe53

o Gl VR R0 S5k S LB ke ot EBSFLABAbR or e

(Hemnl&ldint et A 20085 THeMtspedNPale@ndelda06ikade coll IR @58 ashstitutively
Western bl ot experinents were perforned using

secretastodt POAAVIPah andh proMMPf (Higuee2)adhe affectiaffngreasipgrsugface TIMP-1

7 - - i f :
vt W st fA R KBS PP DA CAFTA B st
zymogﬂ?hysarsyﬁyg E(:Dfﬂﬁ_kﬁm:‘lét aQ).E] 29@4;][Ielier TeEM ,]lc\lﬂi(ﬂl)QIhMr\I/P‘{MWH- profdth at 600 or
1200 rg%%gg\ﬁiam%fe@h an RERNIRE 7 i RepMMED Jeerelisn Hogqirast, starting at 10

I At . . ' : elin s )
o AT LA Loy B RO SR8 o
and proMiviP-Otreleysetihtodke gioavth eledase of each MWP st udi ed.

Example 3

Treatment with TIMP-1-GPI leads to increase in surface expression of matrix
metalloproteinases

Based on the results of the gelatinase zymography experiments, it is possible that TIMP-1 -GPI
may act to sequester MMPs on the cell surface. TIMP-1 binds most active forms of MMPs,
the exceptions being MMP-14 and MMP-16 (Brew et al., 2000; Lang et al., 2004). Following
incubation of RCC-53 with 700 ng/ml of TIMP-1-GPI protein for 24 h, FACS analyses using
MMP-1, MMP-2, MMP-3, MMP-7, MMP-8, MMP-9, MMP-12, MMP-13, MMP-14, MMP-
15 and MMP-16 specific antibodies showed, with the exception of MMP-14, an increase in
mean channel fluorescence intensity (MFI) for each of the MMPs. rhTIMP-1 control protein

had no obvious effect on the FACS signal (data not shown). The surface expression of other
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To assess the effect of this surface accunul ati on of

MWs on the ability of the cells to invade ECM the
wOorDeei0dn/ i nvasi on capacity of the cells wasPC&SP6/009145

usi ng a nodified Boyden chaygper assay with ECM coat ed

menbranes. The overall ability of the RCC-53 cells to

proteing M HARU TG4 bAPon P LA LA 2B 8 JC AP effected by

TIMP-Q ogpi @@Atm@ht gﬁgééhbn bRt aTMP/EGD] Wald REE53 SGthir ¢ BRer one hour

lower wells and the experinments were run for 48 hrs.
(as pesforopd iinaFigurey 431 howed sporisacasasins d8WPat (Figurg/ A8 wEER3B). The

ta ho a S res e s set.as base ne
sccump a8 efRIMER S5he 208 iticB bR 8 gt 3Rn Shetfasel Ame-2
and pro®INIP-Psvi REFRArd or TS Fuihdtits $hidl dppardad bckdROoMUIMIP release,
of either rhTIMP-1, or TIMP-1-GPl were then washed,

Westepn glafppivedments waee perforrad u@ﬂgtrﬁ@n@éﬁ;@ér@n@hmm%rdlremé against

f Y a I g
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from dolh&at Rem53vwdllla drfb'Eﬂlk/l?relteﬁaZAI herk Wit g0k ed/mhvasitlesr ATIMP-1 or
at 700 ng/ m co&gl etely bl ocked

TI VP
TIMPwl n@%%(Fe&ur@ﬁ% & hRB(?SSPEFedlf epch plrthg MMPs pjas detesied i the media from
controﬁib@f‘f Qﬂfes g} %T:BMén wﬁﬁfﬂ%@l\?P @rcf?é hf)teélﬂltu'n% sgérempofr Qle MMPs In

assess t surface engl neering on
contragty GIMPelr-6P1 appeatedRCCondlekelyddanksthevesl easp of achnetdP Q'Ihéled.

exogenously added TIMP-1-GPl protein was found to

elicit a dosedependent decrease in proliferation of

To assg;(fhé gff@&%f A9 Surdhce e curtBlafbi of 1211\@#6& tl{e':dbﬂpcg &f 4R cells to invade

RCC-26 cells proliferate extrenely sl ow
ECM, dbe bmgt@lménee)suandapmey gr&ntheatellsrwnsj teatrgbssngoh atnodlﬁed Boyden

chambgt BRFERah B 5o Bk@eismr it il St g SRS to imvace

ECM 64§ ﬁ@@té@tﬁr&{bdn@ed (Rutal hdPshows| T 8AeMBE invasion, increasing levels of
(Si gma, Ger many, P6636) did not |ead to si gn| fi cant

Vasculém&né@belilai gli%\fthf@ﬁ@n OEGF) twrse caplisd (@athe Aewer wells and the

LY,
o AL T AP RGNS S lh o gu veor
(data nbebhciwﬁ)(hndﬁbﬁtreﬁjoase wasiset chs bysetiyie divaxion, dr 2eeb Lo 1nh1b1t10n (Figure
acti vi t?/ (both perforin/granzyne _and FAS- e
5

3D). R&Q)‘é@d@ ))re(-tE@aéqﬂ for 39 RS \Q@}Q)Q?O or{R0 @g,frglc@fa @fher rhTIMP-1, or
TIMP-Elédlﬁ'fliiléJ b&feg){heﬁnwgs%leh, Qxﬁpgﬁm%ﬁttokthgltbﬂgvéﬂf offife B@?dénea{a%joer. The

relative increase or decrease in migration/invasion was then determined (see Materials and
Methods). While treatment with thTIMP-1 partially blocked invasion of the cells, TIMP-GPI
at 700 ng/ml completely blocked invasion of the RCC-53 cells (Figure 3D).

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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al  ogenei ¢ CTL- and NK cell-induced apoptosis. In the

al  ogenei ¢ CTL nedi ated assays, RCC-53, A498 and
WORG@C/@BB10var get cells were treated with 700 ngP@ir/ERR006/009145

rhTIMP-1 or TIMP-1GPl, themtabeled with 5 1 and

i ncubated with all ogeneic CD8+ CTL JB4 (Figure 5A) or

NK cel LN Fi gure 5B RCC tunor.cell |.ines
Germalys, §F, HogaF i atyt 1 tgéf@lﬁﬁa{)@ﬁvﬂ&?ﬁ NGO TAgp 0 hfecep (data not
shown@nd NK cells. Treatment with TIMP-1 or TIMP-1-GPl did

not alter the susceptibility of the three RCC lines to

ei t her CTL or NK cell nediated apoptosis. Exanple 6
Examgf gD treatment renders RCC sensitive to

it msdl ated killing The CTL/ NK-experinents showed

Cell- nidd@dte&k%tdxn% treatnment did not influence the
perforin/granzyne-nedi ated |ytic pathway neasured in
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2000 The S th n.
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RCC- ﬁombﬁ%hé RERS. 2? etdc%h%%w&‘ e 980 heAsl dnPIMP N€r TIMP-1-

[l nes was t assessed ow cytonetry using a
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cel i A RTe D1 T 0 GTg PO S sre GpqeRrenand By killed by

both tAE QLI MndONKZ24ells. V@Je@tn%l@'vﬁﬁ&j ™M1 Lor9PvipNdGRNadid 2RH - alter the
S-protein was strongly expressed by all three

susceptibHigs of the ghreerBAIC hmeasHo Fithgr-GTIgpt NErcellnmedigted apepiosint
affect cell surface expression of FAS (Figure 6A). The
anti-FAS mAB L-957 can induce apoptosis in

Exampi$ expressing cells (H Engl emann, unpublished
results). The binding of annexin

TIMP\GP] trsptsmensiendessdi@ _CPPFWQZ}O EA§-medigtqsbkilingdn of
e CFERUBARIESI L TRFISOH A TR e
perform&grmtrre)ﬁnedisted ellsma Ytattavad measﬁ-ecg un ehé E&,hr(RﬁKiﬂQfelmd assay. This

RCC- 53wer ar. resi stant. to FAS- nedj
pathW%aﬁso%trlgﬁym%g i SEERRR OF |~°ﬁ?f§ﬂs?>ft?/t°(‘19ﬁ|t)° itiate apoptosis and
represéHﬂé roﬁé‘to? Qh@ri@ol-mgfb? infdeSitaed @ell"’ﬁﬁatﬁ'rﬁédh@ﬁmnﬁ (Trapani et al.,

I ght increase in Ml was seen iIn RCC- 53 iIn
2000).r 6bpomend opdthway invelsesdinS/Cvédezatibs.erhhat effest af e[TMP-1-GPI

RCC,is generally

weatmply 36 A PRt Sobudri e e A wlned. B ot et al

2003). Treatnent with

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-fluoroisothiocyanate (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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TIMP-1-GPl (L-957+TI MP-1-GPl), but not contro

rhTiMP-1 (L-957+rhTIMP-1), rendered the cell Iines
wo=eei3viove t o FAS- nedi ated apoptosis (Fi gure @BY/EPASIBB09145

was found to be nore sensitige to the activating

anti - FAS mAB (detected by increased annexin-MIl in

- - 1. ted I TI MP- | .- t t, .but
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eSS bl RSP0 P AR g, fn 1957
treatedTfaenpiés) OTRMP41 -GP] Séath&nﬁbhﬁn@t&h@HMPCI, sighifiemlaenBiieed apoptosis
poptotic cells and measures apoptosis events
‘ﬁ*hegéﬁ i‘§et-ably downstream fromthe early presence of
annexin V on the cell surface. As was found in the
annexin V FACS anal ysis (Figure 6B), treatnent of
While RECREZCRi6t dnd A9SY cell o slmowerdal (deainaics iricgdmlse iim dAsSh sreluiced  apoptosis

follow%%oflg\g%: lt%ﬁH; %}%[n‘e %2 d?‘?%v‘&%]l ]|1 gl;lggsf pronouncgd increase in

sensﬁﬁﬁff‘s('ché.dg'et ¥ MFL |ﬁ%n9 &2 %o tg?,%_a'ﬂ)' C(Frﬁ@hi Rkl GG R PR PRIEIASA $-induced

in a dosedependent manner he results denobnstrate .
apOPtQSh;an RE@aﬁmmecoﬂd FdA8Arassast basedi anhdetputicanetheteplasthivrechromatin

was effplsSE8 S &banidgl of by WG SR b s P BB T Pgrpreting the

resultsadifdl itd Mﬁﬁas@gﬁﬁﬁltlvﬁy aslpliee o theMinéxifeR! sfaire Ath¥edhror@htin ELISA is
RCC reduces BCL-2 and increases BAX protein expression

able toletegps feyyras 0 appriptie selly and magAskips GPoplosisesyests considerably
downs} Xrﬁlﬁ{cgzg kfn@ n‘%"@? p&g%odf e}aHG\P thg cél;l %ﬁ]fﬁé’ge ?\ I\Q’ilS found in the

annex1@s‘\JC}]?AGS ARElysd (mnghﬂaas);(m)eammt mﬁtRC@{ﬁGquhILOQSWaldre induced a

ot hers, (such as Bad or BAX) are pro-apoptotic
slight WiFas in/fRaptasts Fagyre ¢G)- dbyaver .tr@a%nqnﬁﬂ?#*%ﬁ &@%w&h TIMP-1-

GPI dRhakiR1PHARSE BeHRAY T iRe cBNTiP&H-RRIBL@IdR apoptosis in a dose-

dependent manner.

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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BCL-2 fam |y nmenbers (lgney & Krammer, 2002). The

effect of TIMP-1-GPItreatnent on the expression of
woB@A#B9WAd BAX was then determ ned. After a 22CH/EP2006/009145

prei ncubation with 700 ng/ Mg of TIMP-1-GPl or rhTI MP-1

control, RCC cells were stinulated wwth 1 |ig/m L-957

om0 Emb a2 RSt Sl Ak aRL: 4 24

prelnchEHtiroﬂCﬁjlt'hUV@(‘} g SNAIVPST-eM & ShTIMP-1alchbnik bl e@CCELélls were
lines, treatment with TIMP-1-GPl increased expression

stimulated it hpg’mldwﬂ BroGongied nd%)r @a:aecadé»mnelsbﬁ bnTh level of BCL-2
i - BCL-2. A
and R RPRISp 4B Ay TR L ESES SR 0B 0 . e

cell lih€x; afdaghéiti With OTINGRAYEPD Usidrifased axgrebbibvh- Jf b}ibp@ﬁic BAX, and
into the surface of RCC-53 TI MPl -nuci n- GPI protel n was

decreagechexpressipn ehanti-speRietie] B4 -dedcsimblati ppttera xuaepiesn in Wagern blot

f purified GPI-TIMP-1 protein into the
assay%ﬁ%ﬁgge ﬁa%rrﬁr g’ﬁés of RCC-53, RCC-26 or A498 RCC cel |

lines was denonstrated by incubation of the cell |ines
with 700 ng/m of purified TIMP-1-nucin-GPl or
Exampk&nbi nant human (rh) TIMP-1 control protein for one

Incor ratéget g%?gegﬁlasgf aﬂhﬁ@@%&ﬁ%%ﬁsﬁo B{@%ﬁf&e"@%m-ss

TIMP GonsinrGEE pmlmneﬁx)fas Cgeﬁattateyl iand oisplatedt & desuribed hi@ example 1. The

sur.fac effectJver ronot es, anti -t unmr
incorpgiafipl bt piiEse @Eﬁ o3P ol sBirerermabaBi o CE 3, REC-26
or A4989RC@U&!11 GRGCREs dém@Rirhiediby ﬂbl@éatlzm%f Tlllévgeli hﬁg, wﬁﬁ 700 ng/ml of

TI MP-muci n-GPl reagent is applied at 1 ng/m locally
purlﬁqdnTE/IPﬂemu@aé&RIl @mmpmzbmrht bumeu (gh) TBVIPt lu ponrtrad protsinofor one hr.

Surfa OCfag ed;ﬁﬁa? Cltallelfrlrng- lugﬁs}&g{ﬁﬁeél((? z ré%ﬁfstgl? n’?égfsaq“he\ﬂ“IMP 1-
mucml(ElSlt @Ikt BRs O ceRU %c@l’;ﬂﬁé’cé@ intEBEBr€ack OndthBEn&3ahd effectively

for the treatnent of residual cancer in an individual
promoms agtidumer astivily. 1 nmg/ Ml of TIMP-1-GPl or

TI MP-nmuci n-GPl reagent is applied locally into the

resection area after surgical tunor excision. A tunor,
Exambkeast cancer at advanced stage, is surgically renoved

reagents are_installed before wound cl osure,
TIMPrﬁP{ fogap%fregqmqqq @f gesidua) cancer in an individual

The TIMP-1-GPI or TIMP-mucin-GPI reagent is applied at 1 pg/ml locally into the resection
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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clinical risk of local rel apse. Exanpl e 11 Eval uati on
of TIMP-GPl in nodels of tunor nmetastasis The effect
WOgeHO7TIRMP91 - GPI on tunor mnetastasi s was eval uaPEU/EPUHIGH0P145

a murine nodel, a T cell |ygqphoma that efficiently

net astasi zes to the liver was pretreated with either

Tigl\/P- | -GPl or rhTIMP-1-control protein. The resulting
Exampleld; was then adnministered via the tail vein, and the
Evaluf¥ict 6f PIVIPOCPLOh rthoeld 8 @mormdthfadit ver was determ ned

three and seven days later. The results denonstrate
The eftdenof TIMP-1-GPPon tunecrtreeiasiasid wasstyvolvateds i [ggmng & omming ynodel, a T cell

red d.Lev of . m cronetast.asis relative to the
tymphb i it BheMafas B8 HEG nl GebiE ol e TIvP-1-0PL or
thTIMPONM@it@N pR3GAY EhelRSulfhd AhorQhas théPadmiskdtered viahBe tailM&in, and the
cell lines of Exanple 11 was assa%gg in a series of

distribwary plgthie sopein tientiver Wasedgiersimads ndndr sgven @pm later. The results
demongr%{g l'djfa't ?Eﬂr/%glr]lggvll’?trgart&{ ?eg'lg glé(% Bglé?mbf%w&fig%dl 1%:\?1% gg {ng%&%etastasis

ne ce un
relativé to the TaYPareated cohtféINEHsl. Exanple 13 Effect of TIM
fusion constructs on fibronectin production of
fibroblasts Confluent fibroblasts were cultured in the
ence or absence of rhTIMP-1 and TI MP-1-GPI
Ekamg&g?essed and secreted fibronectin was quantified by
Matrigd sivessionsatysanal ysi s using anti fibronectin

nt i | es -actin serve s acontrqgl). Figure 9, )

The eig“éb iogffgﬂ’ﬁ) hb‘&q)éso&l ‘k‘% typog Fﬁqkﬁ'é%?pfgr ’f?é‘Hﬁe dhdvas) 3é§3r31€3 in a series of
MatrigdE BRRSinfeRlse ThE haduls Rhhiiaed @t THOP-nepiihhd & groﬂﬁfnd! &t on the

to any significant decrease in fibronectin expression,
abilitywhthed qeliNembr IR cellato melergogViatrigelsnvasingl i relatthmcte dh TIMP-1.

fibronectin that was secreted by the fibrobl asts.

Additionally, fibronectin RNA transcribed by

fibroblasts was assessed by Northern bl ot anal ysis.

Fi brobl asts were cultured in the presence (Figure 10A)
Example 13bsence (Figure 10B) of 10 ng/m of the fibrobl ast

| b ng TNF-at qget her wit.h 350 na/ mle 11 MR- .- GPl  or

ettec §F STVt P AP kgl mascyefinBr abrofiais
ConfluehiTfibdblhstcMere tElapetin the lpyesemadr driubediive &f rETIMIBN HATIMP-1-GPL
1% 5% o0 10% FCS were present in the cul turing nedium )
Expresseg and secreted fibronectin was quantified by Western blot analysis using anti fibronectin
antibodies (B-actin served as a control). Figure 9 depicts the results of this experiment and
clearly demonstrates that 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.

Additionally, fibronectin RNA transcribed by fibroblasts 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-a together with 350 ng/ml TIMP-1-GPI or 700 ng/ml TIMP-1-GPI,
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 concentration of 350 ng/ml of TIMP-1-GPI, the
transcribed fibronectin RNA was significantly reduced, independently of whether TNF-a was
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These results clearly denonstrate that at a
concentration of 350 ng/m of TIMP-I-GPlI, the
woeneserdbed fi bronectin RNA was si gni fi cant | pCraga@es99145

i ndependently of whether TNt a waspresent in the

medi um or not, and independently of the FCS content of
presen%:amt}\%ggé @Péﬁ}“g egc?f ;! thq: ﬁgg-ﬁ fl pr rheCt I@Hm At 700
ng/ml 6OTBAP lICGPIeﬁBto%&ﬁltRNAlW&'Hﬁkél}‘?’déi&h&blé he synt hesi s and

secretion of the growmh factor fibronectin in

fibrobl asts. Exarrpl e 14 Effect of TIMP fusion

Thus, ﬁ% M @)g F%s?) Rt é’?tf/‘gﬁt %ﬂ%&?tng%rfthfmJ li(gﬁ ol asg'lﬁélg? :% secretion of the

growthifattog fiBrope@iddn fidFobldstsd RNA. Thus fibroblasts were
cultured in the presence (Figure HA) or absence

(Figure HB) of 10 ng/m of the fibroblast activating
atogether with 350 ng/m TIMP-1-GPl or 700 ng/m
E"amﬁé’@é |-GPl, denatured TIMP-1-GPl and rhTlI MP-1-GPI,
Effectfo€ TPSIR fu\siahymn&uﬁéthen ¥Dh+Eproduttial ofdibroblistsS% 0 10% FCS

e presen the cul turing medi um (Fi gure
The Noglgipthlotc rslsyo dg’fﬁ?ﬂg? Aatwasteagated pengg PJPb"a%"r iL-6 KA. Ths,
fibroblaQS GRRY &ﬁ‘ﬁ&éaﬁn%e é’é@en'asf ufdf 11@])'\4}3 T dbsdidh (Fzgh?e 11B) of 10 ng/ml of

transcri bed trikingly reduce
the ﬁbrqbthspmmdmg VNBfa togehdrevithING-reyva s TID R4 GR orry00 mg/ml TIMP-1-GP],

denandfforHIP-13EL oY PRI, SontstBncEnERFERS clhef 05, 196, 5% o

10% Fekfwgt Efé%érﬂlﬂihg'cﬁltﬁrﬁlgtrﬁéadﬁiﬁ@fg%% $1and secretion of
yet another inportant” cytokine |nvoI ved i n wound

healing, nanely IL-6, in fibroblasts. Exanple 15

The regisditarf Splir Pabflieafl ad &R B aREFD i of JLve-1-GPL the
transcritRADIORNA WasstdkipbBSedided Mdndepeti@itly @P ddic@er UNIFPwas present in
probes for Col |l agen IAI (Figure 12A and B), Coll agen

the medml @Wg@@@emﬂz’@lwﬁhﬁ%&ﬁmemf thegeediumAl * (Fi gure 12E
and F), respectively. Thus, fibroblasts were cultured
in the presence (Figures 12A, C, E) or absence (Figure
Thus, 2BTINDP-GDI fifsiohOcongtrindt efﬁcmllit(y iﬂhhhltsbﬂhaaiyna\eili; \aaﬂisegetlon of yet
TNF-a together, with 350 MP-1-GPl or_ 700 ng/m
anothﬁnmmrian@gbﬂo KBl Tow hea@a ngely Thp, Mpibroblagss.
respectively. Furthernore, either 0% 1% 5%o 10% FCS
were present in the culturing medi um
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/ml of the fibroblast activating TNF-a together
with 350 ng/ml TIMP-1-GPI or 700 ng/ml TIMP-1-GPI, denatured TIMP-1-GPI and rhTIMP-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-GP], all
three transcribed collagen RNAs were significantly reduced, independently of whether TNF-a

was present in the medium, and independently of the FCS content of the medium.
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The results clearly denonstrate that already at a
concentration of 350 ng/m of TIMP-1-GPlI, all three
wornEserp bed col |l agen RNAs were significant|yPCEXRe@d/009145
i ndependently of whether TNg2 a was present in the
medi um and i ndependently of the FCS content of the
medi um Thus, the TIMP-GPI fusion construct efficiently
inhibits the synthesis and secretion of collagen,
Thus, eI TIMH-GPP ARIBSRRIcR bfRIIQ likhibits t(REMIKQRAUGHI sefte@difof collagen,
. tissue renodeling. Exanple 16 Effect of TIMP fusion
which gongtessential pyeteindr BeM porfuctionoandiigsye romodé¢lingt s The
Nort hern bl ot anal ysis of Exanples 13-15 were repeated
usi ng probes for TG~ b. Thus, fibroblasts were
Examplltigured in the presence (Figure 13A) or absence
Figure 13B) of 10 ng/nl_ of the fibroblast activating
EffectmﬁMPo@émewnﬁmﬁs 98 GiPriroguesien byFibroblastno ng/ n

e N P Y BT VL 0 58 . T

fibroblasts evepy agmindd inrthé pesenck (Biguhg 13rdorabsenth €Figasel 13B) of 10 ng/ml of

hat, al { trati f
the oSt agkFUE | DB o DIME: G KA 0 o] BP-1-GPl,

wel ¢pvPd-Gpi AAg ReETRlERY LypOf y&q . Elh‘ﬁ' S 'ﬁ%l@e N1%, 59
denat In tﬁ\g meglpum or not, adﬁp’ir%s epfeylr%%rerl:t yel.g}o\eeheel Cg%’ 1%, 5% o
10% FE&Snwera presénttinthe vabtiring mddiemef ore, as illustrated by

t he above Exanmple, the TIMP-GPlI fusion construct
efficiently inhibits the synthesis and secretion of

The reé@lts ABAHNBEMIRAH B alfhliP i BRohEMBhN&H of B50ABRY of TIMP-1-GPJ,
heal i ng,” nanely TG--b, in fibroblasts. Exanple 17

almost@on EGE RNAogouldibe desecta] Mimdeperidentlycofhehatrt ENFarwdseuresent in the

mediu ol "R TRE bl FED SolR St Bot i on,

provi ded bel ow. Specifically, a truncated TIMP-1I-GPl
fusion construct (SEQ ID NO 1), a truncated TI M- )
Thereforom s - ibpgtragagds by rihe ghete FaamplsEthe BINBGBL fusion smsgrugtrgfficiently

e g eq s . ; .MP- 3- S t, .and .
i GRS 16 B i 8 R 0 i i
namely TGRgRtefbrobMEts. 1-f ract al ki ne- GPI fusi on construct

(SEQ I D NGO 5) were constructed, expressed and

purified. The truncated TIMP-1-GPl fusion construct

Examél@ﬁ@ ID NO 1) conprises the first 152 ami no acids

Generation of further TIMP fusion constructs

Fuﬁher TIMP fusion constructs were generated and purified according to the “Materials and
Methods” section, provided below. Specifically, a truncated TIMP-1-GPI fusion construct (SEQ
ID NO:1), a truncated TIMP-1-muc-GPI fusion construct (SEQ ID NO:2), a TIMP-2-GPI
construct (SEQ ID NO:3), a TIMP-3-GPI construct and a mutated form of the TIMP-3-GPI
(SEQ ID NO:4), and a truncated TIMP-1-fractalkine-GPI fusion construct (SEQ ID NO:5) were

constructed, expressed and purified.

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 CXCR16 (mucin) further fused to a GPI-anchor of 36 amino acids in
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of the human TIMP-I protein (i.e. the Gtermnal amno
acids 126-207 were deleted) fused to a GPl-anchor of

WO03607439199 acids in | ength. The truncated TI MPPCT/EP2006/009145
1-muc- GPlI fusion construct 4SEQ ID NO 2) contains the
first 152 am no acids of the human TI MP-| protein

v, 3 RS, 550835028 s PATBR BT oo e of
32,1118ab4ls inlength. The resulting fusion construct

contains 295 am no acids and has a nol ecul ar wei ght of
32,1 11 kDa. By anal ogy to the fuII-Iength TIMP-1-GPI,

s ol T30 B A e Sy e a5 o

consisf efaBe hiirfad TINP-22md KIM B § pﬁmm cregsebﬁiﬁely, fuded m@h mPI 'Eﬂchor 36 amino
produce the nutated form

t he
acids ‘é’o‘ﬁ%&ﬂﬁ ucko proguse the Neytated f?ﬁ’é Oéat@ EIMBT%@% mnncqslﬁtrwﬁ dSEQ ID
0
NO:4) HERAG bidich ot Bthe e THAPRO BB, bEfesponsible for association
of the protein edthie télb sirfick omasngumied byxhé angmng Eiét&AchdﬁgEsAR%A K45A,

ka9 K508 K87 and e s o BT Fpailers Ridusipn constrct (EQ

ID NG NEckdiss N %&n%ﬂbeﬁionﬂﬁfthé R TW{P hEERRo E&MEH ' L152) fused to

(dm no acids 1-152) ‘fused to am no acids 100-3

aminotahigs A 00842 cK@elhimanCX el 1, ffurtted fysed t@dle@m-amhcbrmf 36fam1no acids

len h36 am no acids |length. Detail ed exam nation of the

engtihy  yncated TIMP-1-GPl (SEQ ID NO 1), the truncated
TIMP-Imucin- GPI (SEQ ID NO 2) and the truncated
TII\/P-I-fractaIkine-GDIry( QI D NO 5) constructs a)

Detailgch exsrpoetian @’rfhéftn@mtgé -{r G & B0t HUNE At Bd the truncated TIMP-1-

mucin- :ﬁIL\fp (4E§3 Jrja}é’rtdja P%la}rz{zag anatec?n'}g { ﬁpftaﬁa ¢v‘¥’f Qgﬁbeﬂ) NO: 35)

constrildgtpncated TIMP-1-GPl, truncated TIMP-I -nucin-GPl and

truncated TIMP-1 -fractal ki ne-G°Pl were generated and
i solated according to Djafarzadeh et al., 2004. The

a) | RERLBRLEH 0P RxOienBtild fHEH Jﬁ,'a R LY el TIMP-1-mucin-
ceff surtace nenpranes of

GPI arglghinchted #8MPsl -frasralksie FGR e dtohlye ¢aﬂulabaﬁr|fama of the cell
lines for one hour with 700 ng/m of purified
truncated TIMP- 1-GPl, truncated TIMP- 1-nucin-GPl and

Truncdtéd! TEAPEAdGPY MRincirel fﬁwﬁh kh 8- G -anf RRR&EH VIEMD- l-afﬂlgtalkme GPI

conpared to that of the respective truncated Tl
were gengrated andrispiated aseqrtmigrio D]afarzackm chaki 2094t Ade nnw@rpm,ratlon of purified

ﬁlsionfﬁ{)xgs%rtgatﬁkl nghetcp? ﬁ@%(iegrg?rg aﬁ%sl (ﬁgiéé %? I@éé%%l atAe 8 RCC cell lines is

demonstrated by incubation of the cell lines for one hour with 700 ng/ml of purified truncated
TIMP-1-GPI, truncated TIMP-1-mucin-GPI and truncated TIMP-1-fractalkine-GPI, respectively,

and compared to that of the respective truncated TIMP-1 control TIMP-1 protein that is lacking
the mucin, fractalkine and GPI domains. Surface-associated protein was then detected using
FACS analysis. It was expected that the addition of control TIMP-1 would not lead to any
change in the FACS shift, however, the truncated TIMP-1-GPI, truncated TIMP-1-mucin-GPI
and truncated TIMP-1-fractalkine-GPI, respectively, in fact resulted in a strong surface signal for
TIMP-1.

To demonstrate that the exogenously added protein was GPI-anchored, RCC-53 cells were first
incubated with truncated TIMP-1-GPI, truncated TIMP-1-mucin-GPI and truncated TIMP-1-
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FACS analysis. It was expected that the addition of

control TIMP-1 would not |ead to any change in the
WORACOR3sPft, however, the truncated TI MP-I - GPPCT/EP2006/009145

truncated TIMP-1 -nucin-GPl4@and truncated TI MP-I

-fractal ki ne-GPl , respectivel y, in fact resulted in a

fractal?itné-‘%ﬂﬂo%é#%ﬁiﬁf@% b 708 b e toer ST P T PRasgotipase

C (PLCRIRACIBAAydit ol ekﬁ&%&b QoW & bniplete dadse TIMYP1 lcelPRhrface signal

truncat ed }{'I MP-1 -muci n-GPl and truncated
following\PLC digestighk ilaemeure thes pﬁﬁ@tem)eloy l(ﬂzg@tlgn ofothe anchored TIMP

consmtcg{ge) TI’]}&%% colﬂﬁ cg I%@etdefgor}llvI tltlehm?mgr e we X COCiFeB{ég rlrllﬂ) :ets\gasg buffers,

ana ySI'sTWas expec ow a C
and quaBtfediisidd VRvIP- quiehleLEEIS(Ae Itswwl@lpefst@ll ltunitiRg mijekity of the starting
di gestion. To neasure the efficiency of integration of
TIMP+ patigancienld e Tacnpered fromythe 20 ng/mésammle- | construct s
freed fromthe menbrane were collected in the wash
buffers, and quantified using TIMP-1 specific ELISA.
b) ITrumecBXEEMPﬁdGPhattrmbaedl’aiTHVIPtlymOémt(HH Stuad t trogcated TIMP-1-
C T SCover e fromt h% 200 ng/ m
Qe _ gins raleage of mp VA om RCC-53
TI I\/P 1- rru0| n- GPI and truncat ed TI MP- 1 fractal ki ne- GPI
protei ns bl ock reI ease of proMwP-2 and proMwP-9 from
An indRESed Bxphessioncof SddERY L aph MBIP-OrtypitalMdrre2atenithepodr prognosis of

rec HUERSEIMY, S5l LBb S8 e P ) NSRS e R

constltﬁﬁ{?é}j' RETBLe§ Both pioMMBIARS FOMMD- 9L{gig\(1?é 9).Seid etrEs of increasing
h” proMWP-2 and proMwP-9 (Fl gure The effect of

surfaC¢ iH:MBals lqvglssxmfﬂla@ensmwwelreleemfsmﬂiPﬂmchMRthouem was tested

. release of MVE-2 and MP-9 prot gsted u
using QSR 28nobhiG p S, UebigRR of s op 0B RR TR 50019, mrovee-
proteir? 00 dfl1260 ngtmldad noZdfet) on pOMNIP- 2101’F);516WP %ecﬁﬂ@n OlIn contrast,
1200 gQ)/ m had no effect on proMvP-2 or proMVP-9

starting atckOeng/mh, tRincatedh{ Bt 1-GEL, éﬂmpfﬁgd 3iMRq mgmePItmdﬁw@@t@Id TIMP-
n d
a2/ b EALSUSD e UG PR B0 SR epencen
decreawalélsdtb d)rdiMI\/ﬁh@\und pEaMMIND rreltaserintdehe gﬂﬁmh nikelid, easpable to the
ﬂéél? oMWP- 2 and. proMWP-9 rel ease into the growth
TIMP IatreaEB‘?PégF%?HP%d ’(noE’iaﬂé’leﬁ ‘MP- 1-GPl treatnent
described in Exanple 2. c¢) Truncated TIM-1-GPl.
truncated TI MP-1-nucin-GPl, and truncated
c) TTmﬁ’eatéd a’ﬂMPkll-GBI @iihcqjc(bt &IMB- lirmpeioiGRIneand truncated TIMP-1-
he effect of TIMP-I
Feration of RCC, MIT

assays

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-GPI
and truncated TIMP-l-fracfalkine-GPI proteins, respectively, were expected to elicit a dose-
dependent decrease in proliferation of RCC-53 and A498 at 24, 48 and 72 hours comparable 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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were perfornmed. The exogenously added truncated
TIMP-1-GPl, truncated TIMP- 1-nucin-GPl and truncated
WOTDDKR3P109f r act al ki ne- GPl proteins, respecti velPgZT/BRR606/009145
expected to elicit a dosedependent decrease in
proliferation of RCC-53 and A498 at 24, 48 and 72
E % IL,S conparable to Exanple 4. RCC- 26 ceIIs wer e
xamg a Bcted to proliferate extrenely slowy (48+ h
Furthé&lodahiatidn ok 18 furt® fGA6E Eetlsttuc BT Exagfd1suggested a
suppression of proliferation. Exanple 18 Further
The experimgatsi o Exgmplasel -1 6 vrere repmtsqi OBing A fusisat epnetruds gbkample 17;

T X nts
smnlall 17esulgeWeﬁ' %?% Sc’:lfg(t;‘lnfnc quRl (’,‘ ?/ﬂ;é% %@Sl%ﬁ@ 50%.7&8&56 ﬁxthfmted most MMPs
(except Q&MIPLSS atﬁr;ﬁefemﬁ@ﬂ)eﬁxhlﬂlﬁed FMMP z. UTW TIMPI-G flkiR-c3nstructs inhibited

fusion constructs |nh|b|ted nost (except

MMP-4nets phefnarich a3 Wil FhERGIE cENeVRRant of e TIVIREL B obsiruct (SEQ
ID N QP Whi %ﬁ@&#_ﬁ bl gctt g{m:t)s gegtrﬁré)n?ﬁwg@esf ﬁgféh Jagfdltl@ﬁally showed an

1mprovZEdnsHilhttho irfb&gente DnNOthe4):eHNaﬁenebmrm' (thesewetperineaevtret carried out

accord!g{gs ongp g(iiisggqoe{cft;gﬁytt gl\l\gi) Cﬁlhq]a?rghégﬁo %LM% S?usxon constructs
(SEQ ﬂ?fﬁ@sainé §)Lé3&xﬁ§te8’éﬂﬁi gﬁﬂégcéi‘%ﬁt@ﬁi ‘;dn%% (RERALICAAE TIMP-1

t he ‘met’hods provi Exanpl e 8 The truncate
ﬁmonfbMﬁubtsf thes suppanting theuwttion (BEQeINDtdDEnal portidn obyhe TIMPs is essential

Lted.siml i o]l ngi cal. function o the
for thef Phyiigfifedin, by Heflafidhe Biion Pftue! S BB 50 R Showed a
membfaRe ﬂ@gﬂaﬁﬁn tdagdcity N@nibatDdThd) @hat RAT the ARu@h ﬁ1§18n Col¥auct $SEQ ID
essentral for their inhibitory function.
NO.:4}.r act al ki ne fusion construct (SEQ ID hK)S) further
showed a nmenbrane integration capacity conparable to
that of the nucin fusion construct (SEQ ID
NO. : 4).Di scussion of the Results The cell-surface
engi neering using GPl-anchored proteins according to
the present invention offers several advantages over
traditional gene transfer approaches. 1) The nethod is
applicable to cells that are difficult to transfect,
e.g., FAS-nedi ated apoptosis resistant RCC cells, but
also primary cultures, bone marrow progenitors, and
i mmune systemcells. 2) The nethod can be used when
only a small nunber of cells are available or when
cell s cannot be easily propagated. 3) The cell surface
can be nodified irrespective of the cell type. 4) The
anount of the protein ultimtely displayed on the cel
surface can be precisely controlled. 5 Miltiple
GPl - anchored proteins can be incorporated sequentially
or sinultaneously into the
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same cells. Human RCC is a progressive tunor with
limted therapeutic options due to tunor resistance to
WO vsntodchenot her apeuti ¢ agents and radi at i oRCT/EP2006/009145

| munot her api es are of benejgt for sone patients

suggesting that RCC can be targeted by i mune effector

mechani snms. Tunorinfiltrating | ynphocytes such as CD8+

CTL or NK cells are often seen in renal cancer tissues
Discuditth fifthe Res@%LINi ze aut ol ogous tunor cells when tested

invitro (reviewed in Schendel et al. , 1997 )

Despite these prom sing observations, tunors generally

ntinue t.o grow i.nd ti t hat . RCC m ght have . .

The eGP niBeAimtliidl et Plovsiag ncfiorhg I i, prgsent invention
offers PdeQErdE tadVnt@ghsi oVt MRAdiliBRAOR&ER transF&C dpprohéis] method is

syst em nust not onl Y@reco gnize the tunor, but t

apphcelzalﬁ@peI&Senhpgarmsgfﬁoa ) tt@@Sfﬁgts @@ptmﬁ-@nqdwt@d@qnwsm registant RCC
chan e ncer eIIs
cells, ﬁtﬁ ahs‘% tﬁrﬂ&rg d&l\} élrrelzsbgglpér/re gﬁ %r n,ger%l&)?sévagge fune sy S&m Cells. 2) The
method eﬁ@ bs eaSed wﬁémdnllyga sfrﬂﬂllﬁlﬁdbaﬁffé‘dells yiet avaflgblape pthes IcSlls cannot be
(re in et ,. 2004). CTL and NK cel
easily mnagméu 3 T]éﬁ @%l! se@qescaaybepwﬂtfwﬂnngﬁrﬁﬁﬁwef ther cell type. 4) The
amourt §PUe ot RANGSDY FRIREATHNG 480 buftocan thtdiself WBnrolled. )
Multiff\&PHHAGSthored ipadteids ey ibe iaairpotated esqlientiallyiwp simtwltineobsly into the
iﬂ vivo is controversial. Wile many studies point to
Same G %omi nance of the granul e exocytosis nmechani sm ot her
st udi es using perforin-knock-out mce (Seki et a
. 2002) suggest that FAS-dependent apoptosis nay
Humag B¢ is aiproggessiye dupoo mitﬂldhnitqzmtlhmyutiimoptim duktie ttumor resistance
S|ca

to curel PhoriherieuiRaathls i ietior- P BEIE: 2l of bygs for some

patientsNguggefingf thePIRED AT B takb&Bd NP hﬁﬁl@lﬁ& Sefﬁc@'r qm:éﬁaﬁﬁms Tumor-
t herapeuti c approach for rendering tunor cel

infiltrating dﬁrpthﬂyéeStS@chﬂ@CEédh Gllear Mfopelbsire Ofﬁen B@men sﬁmhnanqqr tissues

and oi%ee)li(lxo Sgg %Ez% it (5%18%/ ugtnl Qo t&s@f‘t \ﬁlﬁr\})gte?tg Ig? S rl'ol 16%% %%benéiel et al.,

1997 nDespitd tirse poneking|dWservatdom| agndrs gehdrilly c@ftinue to grow indicating
Exogenousl y adnj nistered TI MP-1-GPl becones

that Rgf n&glgnl%qu 4CAYIEF EFistance to Hatateris mechaniamesFor a Rogdctive anti-
tumorlq‘ ohSHE BER. HRY fn%]hﬁ?eﬂ§¥§?érﬂlxﬂng§t Gidk o j ?éc‘oimz@ thd €uRSC but the

es wth potentia apeutlcrele
cancerfaglls lnarshalse be @ﬁ’ftccpnb:lh ado e Killivig- medrantsmsmtdizadnbyl(ﬁm by NK cells.

altered the c surface associ atj|on of di verse
Cancefesi e c3Sa MRS RGNS Hrieh b BUmY SETFisaR dnedding reduced
sensitiSRE fRIgoBsRf (rd4Wed in Dunn er al., 2004).

CTL and NK cells 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 et 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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i ncludi ng proMvwP-2 and proMw-9, fromthe RCC cells.
Wiile TIMP-1 will block the enzymatic activity of
WONMT/@9100t i s not thought to bind to the pro- POTAPRH06/009145
the enzyne. Yet the data degpnstrating a bl ockade of
proMvP-2 secretion followng TIMP-1-GPl treatnment are
suggestive of this action. It appears that addition of
a G°Pl anchor to TIMP-1 leads to an altered surface
We havk QROWR IRt YprésRnt ﬁ%}ﬁf(‘ﬁQHatttﬁ@erfg@&%ﬁhg Yf eflist ﬁ}ﬁex&éf%ds addition of
rotein to bind MWs. This apparent I ncreased binding
GPI-TgM PTI lven eligplenbansed |as ovalkavneeal é&lb@’ Wi tiplogsrdstiniiest Fpegenously

aaminlirse PP ECHEingERiRD T PEhERRY g hf oot BERRRELOFRCCs and

inducetPat Hienpbf Ki6lopicarid fEdceinttie RGGLHneE) ¥sBobdntiaBefapb iRy relevance.
poor avidity of native TIMP-I for this protein (Lang

et al, 2004). Mutational analysis of the TIMP-1 | oops
bi ndi h
Furthe‘t“lrn ;el, gﬁ{l layamlrorréévg %1\?[? lcférﬁ%n{] ﬁ%aﬁqlgagé\éllﬁl %Ffﬁggﬁf’ cell surface association of

dlverséirla@@t-dx@&ished SN’!MHS ITi8s iwdy difrored/ byn@hreduced secretlon of MMPs,
characteristics. In this instance, the altere

‘nd“dsl%&) BFANINEZ \end proMIBP19, ffpm e RGG cglls.r Whide aﬂwawl swilp block the
[
enzymi K BB ofUNIES, T RRRLOT: fq 3 1p HCrDiToh obME hyme. vet the
data daswastraingch blotkada afquiobdPLapaectidy follovREE-TIRIR-¢1GP] trewtment are
go ECM i nvasi o denonstr th
Suggeﬂw@s%fﬂﬁn% AGHAR: ToAPPeRTSBaY 2 ST oh FEhenghatde TBME-1 leads to an
alterecp&ﬁ‘ﬂféé‘ %@ﬁogﬁﬁ'? ASPENHRALI the eMfbitP Pf 1h@ Tﬁf\/ﬁi | E}ﬁftéﬂl't@ BinafMMPs.
RCC |1 nes. " Perhaps nost significantly,
nornally FAS- apopt osi s reslstant RCC lines were

render ed se i.tive t |ated killi,ng.
This SpBE s ROV LA PP ETgleq Gih pfanbranc-type
MMP§. 'WEIM h mucﬂwm abol€TR@RN! as%c@huﬁﬁtmﬂ{ MA®E-15, binding of TIMP-1-
sensltlvbﬁy to the perforin pathway. This suggests

GPI prajein toIVER Ehsioaldl motNe m@lﬁ@dé@, ocew lm@d on {lrorathsr fpeer avidity of

natlvebYH\/;[%?I 11; fﬁns E’g&gre ng%ﬁg ?(Pﬁt ]W@Qﬁo sfs ? )f.P\ﬁlP 1 loops

cntlcaFﬁSMlpIPpIGDBﬂnﬁldgéﬁhbwahaﬂ SSndlE gpﬁaﬁt&rﬁli' 1|ﬁy1gﬁﬁ3:‘zaﬂ18cﬂlanges in TIMP-1 can
activation, while the cellular nmenbrane damage

dramagreal [NSHiAE | 115 ZINEPIirYRINdENEe whTAEtSEisUCS. aln ribiss un%em@/ the altered
stochﬂnﬁ@trf BE ?ﬁugfﬁ* b HRARART e %%%&g ihh VS aﬁ%ﬂg’%eéﬁ)fto shift its binding

caspases ayers et al,
to MM]?-éﬁaThe setluesltenn%OﬁO»)IMRspmttheadfﬂ sirfuot svak aldiasgciaved with a reduced

tlvatlon i.nvol ve the bal ance between pro-
capacify gL S galtiing 1 amgesed QMR o of ns. As

denonstrated in the present invention, GPlI-TI M-I
treatment resulted in a down-re ul ation of
As demnnstratgsbipt the pres@tlingentiont EIMP-d HaPlatreasmertslpadsdi ragpronounced dose-

dependent reduction in proliferation of the RCC lines. Perhaps most significantly, the normally

FAS-apoptosis resistant RCC lines were rendered sensitive to FAS/CD95-mediated killing
following treatment with the TIMP-GPI protein of the invention. However, the agent did not
affect sensitivity to the perforin pathway. This suggests that GPI-anchored TIMP mediates its
anti-tumor effect by the FAS-induced apoptosis pathway rather than by perforin/granzyme-
mediated killing by CTL/NK cells.

The FAS-apoptosis pathway is regulated by caspase activation, while the cellular membrane

damage by CTL/NK utilizing granule exocytosis, as measured by the chromium-release
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increase in pro-apoptotic BAX protein. This shift

towards a higher concentration of proapoptotic
woprsrshwe may be one reason for the increasedPCI/EP2006/009145

sensitivity of FAS-nedi at edggpoptosis of TI M-I

surface engi neered RCC cells. These observations

repr esent anov action for Sim |
assay, \Qeris ap ?F%%Paﬁqswga%ﬁr%\ﬁﬂa Wé’% Peiirg C? leﬁﬁi ]oré%m et al,
2000). Tw%greﬁl)n évceﬂsaleﬁ‘&lhg $HUPase IHR QY8 EW@%'&ME between pro- and

-37in vascul ar snooth nuscl e cel
anti-apeplatig &@bﬂefannkyl promsoAs demon$toatettint the prdsemllnvemlen; GPI-TIMP-1

treatmslg,tgrr at %ﬁgg q%lrgfeggfa%lgl Iok% rrenttgge gg{L glpr%tgﬂnl and a corresponding

increagd f Bf@ﬁ;ﬁip't&ﬁ, BWX IpfotdinVAhes Stafs@afdsd® IRERP ddedHtration of pro-
inhibition of cell proliferation. The overex§re33| on

apoptatit potRARs Say| bsng aeased feor th@ﬁ@@@gﬁéﬁ@eﬁwtymﬁ% mediatsd apoptosis of

roldferati n .
TIMP-ﬁh%f‘acehenl%lr{e eﬁEdj[r) gl}s ﬁ‘gﬁsgro% %rvg éonﬁ orf:%rre? g‘i oHe acalon for TIMP-
1. slmhlaakca@ﬁs Here b Sivvairor TIVBBE @hd 8theRTIMPY @IMBMd 'BIMP-4) (data

al, 1998; Smth et al, 1997). TIMP-3 is the only TI M

not s ‘b‘V’é)t ein that selectivel y binds to the surface of cells
i ndependent of association wth other surface proteins
(Mpjid et al, 2002; Smth et al, 1997). Focusing

The oﬂ'dréﬁ}résstdm e TIMBUr, f-2ces-YimvascHat smoothomubeadslld asing adenoviral

I I hat - t i ffect
vector? g\?\g%r f OQIu%}ﬂ%g 581? %p%@aﬁ%mﬁ (e)@é)eﬂ%) :Bq(s:qlgent er(glersnbranes The

overengegﬁbﬁ of qINﬁ’l P%QMOCQ:HCF ﬁ%egﬁ)g@%}lﬁr},'%l@?m Y caused a dose-

nti - FASant i body, e mechani sm
dependsint agubioon wésell protderation. éf hgerverexpressiatioff iTAsiP- balsofcaused a dose-

depenc%: Agg}]glgl'ﬁﬂ)g ||°£|I~? ;Efﬁ‘h'f élrllqé Rh%ﬁ‘fféH‘”éf lélla}cto agm%fgjlg t H}l@’l mltochondrlal
membiang " shisatibh 268 18XRIEE ST Glodhothéle (BRKEPEALS, 1999, Baker ef al.,
| inked to activation of caspase-8 and caspase- 3

1998; Saritnenaket 1997). 200833 iy tet ¢ordy eHiMal? mrréﬂnsthdteselmtlefdlm pinds to the
ention s.did S
s (1f RRCHRbddR4C bRl Bl biplkohelbs MRl . 2002

Smith & &/h 1'99M°F bewsiig TIMBUrt® ceburfades i GPDﬁmcHoh &aﬁi@@ novel blOlOgIC
cells remai ned reS| stant to TNF-a induced apoptosis
actiong thatappgar togpinyio offeess 1ponigd fImilMP-3er nl) irregardl ess
of TIMP-GPlI treatnment (data not shown). FACS anal ysis
of the RCC cells subsequently showed barely detectable
TIMP3etisd beaaf sHiNm b sepditije arethndhda- &ilis (opZﬁ@ptcmns Bﬂﬁe&B banahti-FAS-

no SSI on .o 26 or .A498 | i nes not
mtibo%ow alpha, and, Eg@gf %e hanism pof act?on ed 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-GPI (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-GPI. Thus, the increased sensitivity to FAS mediated
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not change with treatnment with TIMP-1-GPl. Thus, the

i ncreased sensitivity to FAS nedi at edapoptosi s
woRVIBsNoAg treatnent with TIMP-1-GPl does not PEpFEPAN6H00145

be medi ated through a generg stabilization of death

receptor proteins on the cell surface. What is clear

apoptc%%l %}E@tgug ter%%:t%%g WV\%EE Iﬁt-'\{?gi’_bgp%ﬁ {lj(())tzasnpg.‘:irtet%r bé rr]nedlated through a
general REAARARLR tofCdeath RicBSD} %Pot@fn@fdd the ddIE s@add, twha ist Bi8ar is that
present invention provi an additional Iink between

treatmpmtrmrthtjﬂMlb-gyGPWsTalW thei helapemobiBdl-apopieimsite elicit a more "pro-
apoDt vva% Llnﬂng TIMP proteins to GPl directly or via

POPIGHTC FHP %S#H}WS epr esent a powerful anti-tunor agent to
render tunor cells, which are normally resistant

agai nst FAS-i nduced apoptosis, sensitive for

The resnls j of dtheepresgnd pavention Bpvidgi an radditianals nk thebveamefimsor biology,
MMP/\T‘IMP ngct%rf ?r?ct écqo?t(_ysmf( laéth\%g S. %? dil"pﬂIPt ]&?rﬁ\?ﬁ-ls toé}flt E ?ectly or via

usi on cons I CU

mucmCdXB’rﬁﬁlhlerépre‘sidiﬁ aTbWeﬂfumaﬁh@th @g’ﬁtt rtactendérd tirhexs ee1&$ which are
set forthlnSE%ﬁ» and 5 - in th
normajly gegistant 3gagnshé| W@cw'e%wmé% S@lsgtlvev@a rFa‘\%eraiup% apoptosis. By

this m%eenﬁhﬁ@g@ke ﬁfﬁ@@ﬁ‘%{l%lyenﬁdor esent invention have

ovvntoe y inhibit the
production and secretion of inportant enzynes and

g NI L O D ——

TIMPALRALEHH sl laRadhde ANel REfiLRSSEQEFNRIOdUC] Q”and 5 — in the
Thus, the nenbers of the TIMP famly (TIMP-T, TI M

field o”flrm-n@ratlvb Reddgine,i €.g.awolral behling, thi el TdER IGPrenobstarcs bﬁ/the present

1nvent5mGB;fve E%er? %rleij)g g \%915) tgeftf Ellegﬁyf 19h1hﬁatgfe ;(?rg l?(:ljillélnngncfj‘ rgéjcretion of
imporfRhOGASHARSs ahd VEkdldndie afibrofedd, IRflha@NCII NG TOHF-Belidveded in the

bal ance between ECM production and ECM turnover. ]
procesygst ef tiagus @ﬁwdmgw@i@ fibspsis Whids leaddtocan linceeaseds CMhproduction.

r e d,\b .
N I e T e—
the ceR@tendfrand by Mﬁs ocAaeGPlcarthdypea Gillcinioea Gaklatidhe am) a GPI can be

(Gard et aI 1973) were cul tured |n RPM | 640 nedi u
used t@gfﬁe@n@meoci_qlgg ﬂ"%dﬁﬂ%ﬂsgﬁl ek wapad h %@gt wflyencing the delicate

L- gl ut am ne (Bi ochrom
balanc%'ém}{)Eél\;lfw %ﬂé ggdw tgndVEM L- g (

Ber |1 Ium pyruvate (G BCO BRL, Life
Technol ogi es GrbH, Eggenstein, Gernany), 12%

Mater?aﬁsa Ellll(li] ﬁethvg ted

Cell lines and cell culture

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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FCS (Biochrom KG Berlin, No. SO 15). Fresh nedium

was given every third day and cultures were split when
woeed1s9Ier e confl uent. Cyt ot oxi ¢ ef fect or cel | RCTHBA0G6£09145

a HLA- A2-al |l oreactive cytotqqxic T effector clone

generated in our own facility (E.N.) and is expanded

SN T RO UL N—
our ow"Hc fa%fllt?t(E'N" 1 afhd RNexphR@d by BRY gl July! @irkantich Ad H@@nb&”—Mﬂam et al.,
Robertson et al, 1996) and NK- Gon et al, 1994),

2005). V\brle usmdnwymtoxnpmedisws ©n &y |7a¢rk (@F stimadatians d’hef human NK

cerlE R G TR NP s PSR G, B e il

providedl My CeSO'FlﬁlknéGSF-lﬂsnzute Dreveryulaei@hfingRey] Munich, Germany) and
totoxicity assays, the culture was adjusted to

culture;%m wediugy pdntaiping Ex%e heeﬁmaﬁﬁlvm%%s%@nw Hemnl w;pé@mant IL-2.

The d Cehael ?{%I%%PA%((EOXIg% 2SN | ¥l%e&11 : us%/ § E§§ }i\ggs;}nl in fresh

mediuinn 1 X PBS and |ncubat ed for 60 mn on ice with
anti bodi es specific for human; TIMP-1 (1M2L), MWP-I
(1 M385L-100), MwP-3 (I MB6L-100), MWP-8 (1 MS8L)

| : . MVP-9 (1M
Fluor%%@@%—%%ﬁh‘@i@? maggzj Soden, (

Cells @evendemched MifB- 15 (mMBBDm (BibEMGR ANBEUD7 Serrhd- W4, L2113) in 1 x
PBS apy ppaREL N;&pﬁ? Fiomaie it RbORiS Epage for rektdps GEMERf (M32L)
MMP "I’EEI?JE t EMMP @gmezho@ngMﬁscﬁlhﬁﬁdL@r\fgcALﬁﬁb@ﬁEM, Merck

| rc Cer man
Darmsitiidg- Gnltmebxy&tl RERVIPIB(IND 6 51100EBEMP- 2 Tld9 ONGQGENE, Bad Soden,

e TS VoSG BB 2aaa PP, MR BEATAR ST PlReD sysems
MinneBpARY, TBISA unmmpilghe amMiatig) . MwIPLt5TNEENRISL), MMP-16 (IMSOL)
anti - TNF- and i sotype control antibodi es were used

(CALB\I@%EM M@Qk (ergatadieiGeanany)god) sGle ($IOMAr AL RBIGH Tautkirchen,
Gerrna M%@ d&]%’ol )gmg EﬁL '&%"698‘1%? M/%% &R% Ii??) were described

conjug nkey I - nouse

prev1oG|.519S(tIohﬂson%l’tﬂarl@SNOBaIﬁ@taﬁﬁ)etde[ 1988; it aphn &(Bioddldyem%l) Anti-
washed three tines with 1 x PBS and ana_Eﬁzed usi ng

FAS @H.olingsjmanmt wapybtiairedcdntah ugnti- BYE R, anfy FFrild rndnggotype control

i RN = 050 Dyl 0 L SRRy s i

x PBSyrihtubatidewithveai B Codiinfugasa] 8orkey AlnEXhSueGnh €D KO A/S, Glostrup,
Denmaerirlg&ry&ﬁ) for 45 min on ice, then washed three times with 1 x PBS and analyzed
using a flow cytometer (FACSCalibur, Becton, Dickinson and Company, San Jose, CA, USA)
and CellQuest software. Anti-BCL-2 (ALX-804-225) and 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 previously described (Djafarzadeh, ef
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



10

15

20

25

30

Purification of TIMP-1-GPl protein The TIMP-1-GPI

protein was produced and purified as previously
wWOoReswe3omed (Dj af ar zadeh, et al 2004). Briefly PCIEPRNG6/009145

TIMP-1 was cloned from cDNAsusi ng hTI MP-1 specific

prirrers fused wi thout a translation stop codon to the

extractigggﬁlo%@a gp' ﬂllillg}ngl?ri@@gl?g gﬁgmé A_ 3 1i+1< Iﬁe[ %ﬁ)eétg a%k'pée exclusion

(Djafa%qehqg,agpl Yod4yt roduced into DHFR def| CI ent Chi nese
hanster ovary (CHO cells and sel ected as descri bed

(Mack et al , 1995). TIMP- 1-CGPl-fusion protein was
rifi fromthe CHO cells by Triton X-100
TIMIS’ t%ﬁ‘és extraction followed by col umm purification

A hubShNTIDERAE, shaRfti BLISRNALRSE tik protd] exspliedl @@cording to the
D af ar zadeh et al, 2004 | MP | ELI SA human TI MP-

manu @trr:m dirgqtioms G‘éﬁ@%&éﬂbt&y@tﬂmﬁpws atsedcloomfmigrt kgvels of

o D 5 RS A BROEL 8, GYATD), Wne

anti-hG@ah MgVt i dbtd:ﬂﬁﬁn 'ﬁhA/B (IBW(I)M%B&HDIMHJII Groteh @9 BB TM) were
anti-hunman T det ecti on mAB (BAF970) and
PurCh?Wﬁlanﬂ{{‘ipo?)éitﬁmé mbﬂmwm%d%ﬁ?ﬁ@@em -from R&D
Systens GrbH (W esbaden, Germany). |ncorporation of
TIMP-1-GPl into cell nmenbranes RCC-53 cells (5-10 x
Incorpdiation loff TIMD-1v&PEinto celbateatbranedh 200 to 700 ng/ m  of

fied hTl yP 37C/ 5% T | :
RCC- ﬁ%@sﬁiﬂé&q ﬁ?lisém?:‘?ﬁégtlwbﬂeff Qt%%fso Qﬁgﬁgﬁgpﬁﬁ@e igfl hTIMP-1-
GPI at%/ﬂ% 0t MERBISWMR- thers REGIeH ! tRreIRRRS |v@ﬂla$ol@PB'Sbcﬂq|aﬁ§lyzed by

('see ‘above). GPI-anchor cleavage by phospholipase C

FACS @singhupgnlIMP-18peaii¢ mohntlpnalentbodieulsed dwbve).t h 200 or
700 ng of TIMP-1-GPl or rhTIMP-1 protein in serumfree
mediumfor 1 h at 37C by 5% CO2. The cells were washed

GPI-JJ&h%?cldaVﬁée By ighoSphélipiRe @nd treated with 60 ng/m

osp é\g}/wlnosmol speci fi c phosphol i pase C
Cells &)581 R OACEIREh), wargunkubatedetiith @ﬁf&ﬁQO mg.of6EMRy] -G or thTIMP-1
protemS 1e [ um I r e% m cﬁuﬁ’{%lf Ph a[%%ﬂ"& B %‘i’/ %ﬁ% Ei‘ﬂ% ?g?snwgﬁl Jv%shgﬁ tiffee times

ree I mes Su e arveste

with dBfld)|PH$raﬁﬂltMtdaC@1&36O A:{g%il @hoﬂﬂi@h&ﬁuﬁ)@it«blSsp(sai@icXphosphohpase C
/100 m nmediunm) were cultured in 96-wel |
(SIGMﬁ-&I@R}QI@rTauﬂGrchen Germany No. 661-9) in serum-free medium for 30 min at

37°C/5% CO2. Cells were washed three times, all supernatants were harvested.

Proliferation

RCC-53, A498 or RCC-26 cells (30 x 10°/100 ul 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 containing TIMP-1-GPI, buffer, or thTIMP-1
was added to cells and incubatéd for 24 to 72 h. Then 50|il of a 1 mg/ml solution of (3,5-
Dimethylthiazol-2-yl]-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 HCI. 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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plates for 24 h under standard conditions to yield

firmy attached and stably growing cells. After
wogneIBeong supernatants, 50|il of medi um conPQITAHPRA6/009145

TIMP-1-GPlI, buffer, or rhTl4f-1 was added to cells and

i ncubated for 24 to 72 h. Then 50|il of a 1 ng/m

tion of (3,5-
Zymogmélmw t hi azol -2-yl ]-2, 5-di phenyl -tetrazol i um
RCC- ﬁr @I’I‘s%‘e)re Miifuré Sl wRl RS x TRA kil waien Th@%é&fﬁﬁﬁ{ W48 -exchanged

was added. After 3-h incubation’at 37C
for 24 homﬂaaeawncfrqnsm@dlgmm@malmns sithergb TP d datii 1n¢r©asnlg)0nmmts of TIMP-

o1 GEBRPRANE 82 B S8 i RO RGBS st by st

zymogr el dg:qw%e:apb -poXReflaRide @is (18ditlogén, V@ldntngéR) Metherlands, No.
per experinental condition and tine

EC617§éBﬂ%<)zywtﬁsgw orafazadel| pis ale 2808l R@ﬁoél@bln?ﬁlt 2MNIR{Y enzyme
(Amer?l(ll)a?xtn ?h(‘sgleémc%sgﬁgé?ali %’“‘/g‘c‘i%h )No m\lf@% WAL YYeey a%)i)%EﬁlQ/g %gntrol

rurmrfree ‘nedi um'contal ning ei
rhTIMP-1 or increasing anounts of TIMP- 1-GPl and
i ncubated for 24 h, 48 h and 72 h. Cell supernatants
Extrageliylag inyasieniassaygel ati n zynogr aphy using 10%

The PR e iR o B e ot SRR e B Bl o M

was e®hluafed A60#)a deemmerbiahasell AdviasiOn e assyyre(Chemeecahdnternational. Inc.,

Temec&k? REA206 M P i e bure it 24 asaed)a@géﬁelfrﬁ@%ty to invade

ECM. ?xwaﬁ&‘i Qs it tMPpdirddbf MR- indr AR d%tatcﬁ@cﬂtlﬁ%atan@ @eltet‘l%d by CyQuant

ty of the cells to invade ECM was ‘eval uated using
dye asadwmhed an ghe @etdmpamying pmt@@i;ay]c(e@heg] lgmis of vascular endothelial

| :
growth R IRGREbugdl 5o andERA Dsedtor iR iVasR) Ppjmplmigration
was sdeh'\ued ngE\QWEG’FVﬁdQ@dlo@ Shdven 3! Thé BFed? Of treAinRtint LW 305l and 700

wer e detached sed and detected by CyQuant dye as
ng/ml @é§@nﬁr<ﬁerdiTlMPthér EéM@nbéiWuqmgmgﬁr@tﬂmwst eficdeserglinggl. To quantify

the poge%\ﬁﬁf n?ff?cfts éﬁﬁfn‘jlr ggttshg%geﬁhe %rggryzﬁllan AGhe rRC(y%p%l)ls tq 4 ng/ml

se’d 0o en ce | nvasl on

VEGFnWgy 2t a90. Tasvaee fbralt004’/ol’\ iHibitivirGo ‘(/E@Fandaﬁedahrgmi)on was set as
The effect of treat rren} with 350 ng/ . and 700

the migratiogfipyastony AfrRS--33 gells inmhe abgsnce 9t nf vkt iTh rgﬁlétant effects of
rhTIM'Ph&nTﬁﬁi)elr PP &fLatn]ht chhaﬁbd -¥3 tul?sedsﬁﬁt \%?st 'cﬁkul%{éﬁeést er@%nt change

he TI'MP agents, baseline mgration o
(negattv@ of pngjtint) rbﬁ@e tathe Spiaxmsal Ovalibe val ue for 100 %
"inhibition" to VEGF i nduced mgration was set as the
m gration/invasion of RCC-53 cells in the absence of

AnnexYi¥-detblfon 6B4pépdtisef fects of

Detection and quantiﬁcatioﬁ of apoptotic 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% CO,. After 24 h, 1 |ig/ml anti-
FAS activating 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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rhTIMP or TIMP-1-GPlI treatnment on RCC-53 invasion was

cal cul ated as percent change (negative or positive)
wored7ABpwe to the "nmaxi mal " val ue. Annexi n- V- d@CEFPR@G/009145

of apoptosis Detection and ggiantification of apoptotic

vs. necrotic cells at the single cell |evel was

then a%?lé/ #Eeﬁlogﬁian angﬁé\ %P%:Ql;lélruggaéy Iégq\ﬁ%jngnag I%Eeexcm-({/n binding in |
Rcccgﬁgs fodes PCfeaerdviBel | s were seeded at 1 x 106
s/wel | into 24- wel | pl ates and allowed to attach

over night. The wells were then rinsed 3 tines with
Mea IxPBStafd 1t5r1. gf lSleru freec M’ 40 medi um was
SUFEIER" O ARIRIORY By TIBA R PRECINE FHRB Pl or rhTi MR-
Apoptdms Geds| ﬁleﬂﬁfréd IRfgh e CefloDedth Dettidy @L’i%cmls Rftt #6m Roche
g/m anti- FAS activating mAB L-957

(Penstfg;eq?mﬁay, MNop UFI7 #4443 d R§L¢-a3 @M.%@yﬁ%de@omtm %m*eél dish at a
concer@%@?rg &?%E@eﬁe‘fﬁceﬁ %}ﬁ\rl\glrofé%\%\lgg ﬁa&a&ﬂqgﬁq@g ﬁ"ﬂeé lwljeﬁf Qvg?é rinsed 3

times &l ¥ Qmmedmilmfﬁe&lmﬂﬁ@ BPMUt1i69M medium was added to each well,
nexi n- V-fl uorescei n | abeli n reagent and pr.opid

followsd By T8 npy! off IMES LG or R TEMEPd TliejchSﬁNeéf: jRdubated for 24 h at
37°C/4% 'E‘R%f @Iﬂé; 94 hﬂ%@u&ﬁbh SviteTAVPS qnGE %ﬁ?ﬁley fh L%'})?‘ll actlvatlng anti-

cytonetry. time-course stud t ‘an
FAS npABdi-9%/ omscR@} cmitiod np%lémdfea;ddéﬂ anéactibated for 16 h at 37°C/5% CO,.

Then (4 B0 S P conud o BE e B8 suRsHieatnes caraBE ol T s petet was
placed?l?{?odsﬁé)z()g f)‘n‘}'%ggcﬁssf)ﬁf?éf‘ﬂ?gﬁagd 6? Qﬁ@ﬁﬁﬁ&act@?&r%ﬁﬁ@ nm and centrifuged.

| s were” seeded into a 96-wel | dish
Aliquads ofi theosupermitaat (hpl)fwete usddih ae ELES vebith antd DAVA aand cinti-histone

0 ach over e wells, were rinsed 3 tines
antlbO&hefH) etget ﬁgs)rawgcge%mﬁ FNICAUGIEOTARLS RPM 1640 nedi um

was added to each well, followed by 700 ng/m of
TIMP-1-GPl or rhTl MP- 1. The cells were then i ncubat ed
WestefnBIot4 h at 37C/ 5% CO2. After 24 h-incubation with

Tl i - EA .
Westemagf)ol_ %71.1583 fP‘é,B} %/P ec]tg)ﬁlt ?il Wﬁ‘%lrg\gc%rlgr\ﬁaﬁ antgal mecllzlaSThe anti-
MMP ian€ibbdit e thsédarel BederiBbd Ab6HE Y ACB. anbifgis)t R%c&’n@inﬁnt/\lﬂﬁman MMP

centrifuged and the supernatant was carefully renoved
Westerrglotiéng sigedards weae nyrchesed fiemo REJD Shistests (Mynsapnlist &iSA) and

(o]
i BEHMIES BRI ENBETR SR, T iR g mcorn
MMPUBG{WB(DOEQ) aintd INBXPAL 3 h%ﬁOZ—OD)NNe&Em blot vabiakbaied for the detection
tibodj detect th
of BC%E%,: X Zgg a ovg Sf mAbs% and S%Qt(l:ne (Acrlg %—Ilggerﬂlsaglse% Germany, No.
ab8227). All proteins were detected using a commercial Western blot analysis Kkit,

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 titrations 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,



Western Bl ot Western blot was used for the detection

of MWs in serumfree growh nedia. The anti- MW
woaneiisewves used are descri bed above (FACS an®&ICY&iP2006/009145

Reconbi nant human MVWP Westespn bl otting standards were

purchased fromR& Systens (M nneapolis, USA) and

e SR VESEE JAESE (BRSNS (1

X erﬁﬁm $méal u Lot
e - ) el o 8T (g | aneous
release-pitargaicalls avas a@eaymlﬁ% Nﬁthea@talzmazlma)\rdlquc oteins were

detected using a comrercial Western blot analysis kit,
Chem | um nescent | nmunodetection System (Invitrogen,
Groni ngen, Netherlands). Cell-nediated cytotoxicity
Target cells were labeled with &5 1 for 1 - 2 h,
washed and co-incubated with effector cells at a
constant cell nunber of 2000 cells per well in 96-V
bottom pl ates. Duplicate neasurenents of four step
titrations of effector cells were used in all
experiments. Spontaneous and naxi mum rel eases were
determi ned by incubating the target cells al one and by
directly counting | abeled cells, respectively. After 4
h of incubation at 37Cin a humdified 5% CO2

at nosphere, supernatants were harvested, transferred
to Lumapl ate solid scintillation mcroplates, dried
over night and counted on a TopCount m cropl ate
scintillation counter (Packard, Meriden, CT). For each
E:T ratio, the percentage of lysis was cal cul ated as
follows: %specific lysis = (experinmental cpm -

spont aneous cpnif maxi mal cpm - spontaneous cpm x 100.
Spont aneous rel ease of target cells was always < 15%
of the total maxinmal rel ease. REFERENCES Al t schul,
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A fusion construct (TINP-nu0|n GPl)
conpri sing an an1no aci d sequence of a tissue
i nhi bitor of netall oproteinases (TIMP) or a
bi ol ogically active fragnment thereof, wherein said
TIMP or biologically active fragnent thereof is |inked
to a rmucin domain followed by a
gl ycosyl phosphati dylinositol (GPl)-anchor. 2. The
fusion construct of claim1l, wherein said nucin domain
I's a nmenbrane-bound nucin domain. 3. The fusion
construct of claim2, wherein said nucin domain
conprises an am no acid sequence encoded by a gene
selected fromthe group consisting of MJO, MIC3A,
MUC3B, MJC4, MJUC 1, MJCLl2, MJCLl6, and MJCLl7, or a
portion thereof. 4. The fusion construct of claim1,
wherein said nucin donmai n conprises the mucinstal k of
t he surface-associ ated chenoki ne CXCL16 or fractal ki ne
(CX3CL1). 5. The fusion construct of any one of clains
1-4, wherein said TIMP is selected from
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the group consisting of TIMP-1 , TIMP-2, TIMP-3, or
TIMP-4. 6. The fusion construct of any one of clains
WO/ 03erein said TIMP is human TIMP-1. 7. TIRETHERSI6/009145

construct of any one of cl®ins 1-6, wherein said
fusion construct contains one or nore GPl signal
sequences to direct GPl-anchoring. 8. The fusion
construct of any one of clainms 1-7, wherein said
GPl -anchor is derived f (OMAINSYynphocyte
function-associ ated antigen (LFA-3), or a portion
thereof. 9. The fusion construct of any one of clains
1-8, wherein said TIMP-nucin-GPl construct is inserted

1. Intg Ttrsjlén EEsRLanes V- n{dé{}PGPff)e&anprilsQn fn '&%h@ la€ida&dgtlence of a
nol ecul e conprising a nucleic "aci uence t hat

tissue ankibders of aneta]h@prbwmascs ¢BIMP) wcta dzmiogldalbg atunvcalﬁgagmemt thereof,

wereB S 0E: 5: SiobbeLoSNBE S8R TR GRS i comai

follow@&i@{yta' ?K&pﬁ%&ﬂfﬁo@i‘t(ﬁ'{@mﬁmcﬂx@r A hOSt cell
conprising the expression plasmd according to claim

11. 13 A vector conprising the nucl eic aC| d nol ecul e

acc to C m ceut
2 Siitoh BB s ﬁ@n} iR SHE RS iBeinis agpepggne-bound
mucmtd@nﬁih/ one of clains 1-9 or the nucleic acid nol ecul e
according to claim 10 and a pharmaceutically
acceptable carrier. 15. Use of a fusion construct
acc
3. %9 fg.&i % gglﬁs?r%f:{’@?g%{m ?r ngﬁeé% ga‘?o CCélli ggmefn %%@L&? 9n amino
acid st)qifenﬁef endodietbl5a gehe selkcted dioin akegerupi onsBligg b€ MUCAMMUC3A,
8rou consi sti n of breg%‘ia cancer, renal ca cter
MUC%}(M ﬁ@é‘%@eNUPé KIH LS, and Mol or 2 pertiondhereo
teratomas, |ynphonas, neurobl astomas, gliomas, rectal
cancer, endonetrial cancer, kidney cancer, adr enal
4. candée fuditry caistructarfodaim bl winteioaaclemycis kiomagaeweprises the mucin-

stk of ST lsipoliReaok B (ol CLLFBOF b RER L e

i ntesti ne cancer, gastrointestinal cancer, |ynph node
cancer, esophagus cancer, colorectal cancer, pancreas
5. candae fusien constuet ofrretytone @épla(rENT% odersin said IAMEr s selected from

the group%olbiShisiPor PGS W 2PnBE §inAY! o iREgncer and the

6. The fusion construct of any one of claims 1-5, wherein said TIMP is human
TIMP-1.
7. The fusion construct of any one of claims 1-6, wherein said fusion construct

contains one or more GPI signal sequences to direct GPI-anchoring.

8. The fusion construct of any one of claims 1-7, wherein said GPI-anchor is derived

from the lymphocyte function-associated antigen (LFA-3), or a portion thereof.

9. The fusion construct of any one of claims 1-8, wherein said TIMP-mucin-GPI

construct is inserted into cell membranes of tumor cells.
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net ast ases thereof. 17. The use of claim 15 or 16,
wherein said cancer is residual cancer after surgical
wonremmnsalod 18. The use of claim 17, wherein saiPATERSI06/009145
construct is locally adm ni9stered as anti tunor
adjuvant for the treatnment of residual cancer in

breast cancer, patients and.patients with gliobl asto
10. (as .8]6’ ?IS@BIWFefg c cﬂ%orlfgﬁg %!nu F‘&i%ﬂ‘%*‘%‘?ncfgt,hat encgges for the
fusion\letlﬁi:}‘miucﬂaé:c@_kdinétbS feQTeldimMst-9.s adm nistered at a
concentration of 0,5 to 5 ng/m, preferably 1 ng/m.
20. The use of any one of clains 15-19, wherein said
fusi,an _construct j. dm.ni st.ered, by spraying into,.th .
11 ot aiaraphittsaid BRHNbE YRLBRIFR R Ik pGpfRife'® claim 10
and additiinhBédpeeskion efani@®y.y. 21. The use of any one of
clainms 15-20, wherein said fusion construct is a

fusion construct (TIMP-GPlI) that does not include the

2 USRIl 4B 1

subj ecting a cancer cell line to an effective anount
of TIMP-rmucin-GPl or TINMP-GPlI fusion construct, .
13, The AvbaolicFoBIPrisingthe pcleisaeidanaleculs accoatipe o plaim i ga
renal cell carcinoma (RCC) cell line. 24. Use of
Tl MP-nuci n-GPl or TIMP-nuci n-GPl for rendering
14. FASAapbptmasedicaksompaeritiont nomprisieg lthd fusem sasgutt acgotding to any

v of 5 5 TR R A s

acceptﬁlBl@ cARfeRod conprising adm nistering the pharmaceutical
conmposition according to claim 14 or a pharnmaceuti cal
conmposition conprising the fusion construct according

to ne. of clajims, 1-9, .wherein said,fusi .
15, condioF LR Thon, Spitunig accardil (e anyiope 4o claims 17 far the preparation of
a medit@iehttot thderehtierilv€ tdhcdpmai n, and a pharmaceutically
acceptable carrier to the site of the skin lesion, or

scar. 26. The nmethod according to claim25, wherein
16. the Tj‘P&%e iof @gﬂ%%ﬁ%@@a% er W seg%slfeed gb@ tﬁeg%ga{pi Misisting of
27. e nethod actording to clalns an 0, ereln
breast tchecegphsmalh caeet, gabstate cancer, leukemias, seminomas, melanomas, teratomas,
lymphomas, neuroblastomas, gliomas, rectal cancer, endometrial 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.

17. The use of claim 15 or 16, wherein said cancer is residual cancer after surgical
removal.
18. The use of claim 17, wherein said fusion construct is locally administered as anti-

tumor adjuvant for the treatment of residual cancer in breast cancer patients and patients with

glioblastoma (astrocytoma VI).
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conposition is used together with a detergent, seal ant

or carrier substance.28. Use of a fusion construct
woaoem3dioag to any one of clains 1-9 or accor diPeg/EP2006/009145

claims 1-9 , wherein said 6usion construct is a fusion

construct (TIMP-GPI') that does not include the mucin

19 (7 oataiE o CHrEIITHOF 18 Bhetiin SidTBHER Copomi s aigtered at a

conceht?dliohldfotﬂ"'@5‘%/@%&%&%@ upeAl. 29. The use according
to claim28 rein the scar is a hypertrophic scar

or a keloid formation. 30. The use according to claims

use?rhtg u%g 0 Wrogé P'f Elgféns{) Pfr" rlgav er: 4 Cal nfu%{go O%Igtﬁtlwcé Js administered

oget er gen N
by sprsyibg 18 ¢lee wound and/or injection into regions that are not available for surgery.

21. The use of any one of claims 15-20, wherein said fusion construct is a fusion

construct (TIMP-GPI) that does not include the mucin domain.

22. An in-vitro method for inhibition of cancer cell proliferation comprising the step of

subjecting a cancer cell line to an effective amount of TIMP-mucin-GPI or TIMP-GPI fusion

construct.

23. The method of claim 22, wherein said cell line is a renal cell carcinoma (RCC) cell
line.

24. Use of TIMP-mucin-GPI or TIMP-mucin-GPI for rendering FAS-apoptosis

resistant tumor cell lines sensitive to FAS-induced apoptosis.

25. A method of treating a skin lesion to prevent or inhibit the formation of a scar, the
method comprising administering the pharmaceutical composition according to claim 14 or a
pharmaceutical composition comprising the fusion construct according to any one of claims
1-9, wherein said fusion construct is a fusion construct (TIMP-GPI) that does not include the

mucin domain, and a pharmaceutically acceptable carrier to the site of the skin lesion, or scar.

26. The method according to claim 25, wherein the scar is a hypertrophic scar or a

keloid formation.

27. The method according to claims 25 and 26, wherein the pharmaceutical

composition is used together with a detergent, sealant or carrier substance.
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28. Use of a fusion construct according to any one of claims 1-9 or according to claims
1-9 , wherein said fusion construct is a fusion construct (TIMP-GPI) that does not include the
mucin domain for the preparation of a medicament for the treatment of a skin lesion of a

subject to prevent or inhibit the formation of a scar.

29. The use according to claim 28, wherein the scar is a hypertrophic scar or a keloid
formation.
30. The use according to claims 28 and 29, wherein the pharmaceutical composition is

used together with a detergent, sealant or carrier substance.



