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TIMP-2 as target/ marker of beta cell failure Type 2
di abetes is a disease of fast grow ng worl dw de

wonpwroienge and can be described as a fail ure BETHER2005/007853

pancreatic beta-cell (beta-celjl failure) to
conpensate, w th enhanced |nsuI|n secretion of the
beta-cells, for peripheral insulin resistance. This
failure is explained by both a relative |oss of
beta-cell mass as well as secretory defects that

i ncl ude enhanced basal insulin secretion by the
beta-cells and a selective | oss of sensitivity to

i nsulin mainly iTiMIkehetaadet/mskdreofbuata call &@uier ot her
organs. The | oss of beta-cell function is believed to
be triggered by |ong-term exposure to enhanced |evels
of glucose and |ipids (glyco- andlipotoxicity). There

F evalvsas i S b aReRg o hebf B FE MorRHEF P rifoe SR8 Lth be

éaodbéd Bnaildre oﬁﬂmlpanaiem limta- udb(fbleta tetl ﬁuﬂﬂral uofopni;ensaeer, with

s ebinedin e GRaN B e GR -0 PHATRIFE RSP SaRuRer. s flure

Rlexpiained b? bbb eldtivalvss bfbetmcdbmassaoweibad gectmg‘ deﬁ:utrs Itlhat

J‘%ghl:dg Ség argﬁd E%;h’l&&f%apﬂ gﬁ?l? Ié;q%ﬁ?lgégltg h es%lgﬁ Vg A(I)]SS gsensmVlty
@ehadiesainly ipl skel@l muibie Butralsofin biteer Df@&@.ﬁﬂhel loss@fib étarrell function

o i.de tlf rovide a nove| t S
@Fﬁ%ﬁﬁ% ﬁHggmg?wg?%@mexa?%%t?a%"@agfoﬁd Ipvglich gfticose and lipids
Qﬁﬁ@ gﬁihp&@kkﬂﬂe and for a marker that allows for
nonitoring and/ or diagnosis of beta-cell failure at
an earlier stage of type Il diabetes and nore reliably

than gR&eR &MY YokEnd ro&éﬂ Redtfienibyt cduld Weﬂt@i Tal‘élay beta-
that _the use of protein ﬁ c%$ gverco , %&F

pohl fpikme undlerclingy gpradorscqndaignss it siauidlsabesetu o et Berter
{5@\4?3 RBr ti3h@hE hed Wiatlkerd fo@ dZt%cﬂRQ@oﬁBéP@céll\faﬂ?ﬂeb@ﬁﬁ{t@Sﬁ that are

preference to he 92-kpa type IV colggge t hat
rr@rwnam@@ﬁbn@ke 1@34@1}’ aﬁ}a@éhﬁzmﬂﬂf%s qquyponky) g5 insulin,

?£U5§ﬂ&uﬁﬁﬁ Hagi ty of 72-kDa type IV collagenase and
Is al so i nhi bitor of the nmenbrane-type

met al | oprotei nase 1. Col | agenases have been inplicated

in ce ' ' ' B be detected in

e b i R A B e

Plagomem 110: 189- 95). Surprisingly, it mas found

that changes in the levels of secreted TIMP-2 are

found in beta-cell failure. Therefore, the present

i nvention provides a target for the treatnment and/or

prevention of beta-cell failure, and a novel marker

for the early diagnosis of hetagell lure,in

(i abeBeSinh A Be BrarTaRI BB RaAFLy PRGPHDYA RoyEkagget to screen

BRA6RIpoBAK S Predir ZatRBUMEG, 4S8HBibit beta-cell failure, and for a marker that
allows for monitoring and/or diagnosis of beta-cell failure at an earlier stage of type II

diabetes and more reliably than can presently be done.

Surprisingly, it was found that the use of protein TIMP-2 can overcome, at least in

part, the problems known from the state of the art.

TIMP-2 interacts with the 72-kDa type IV collagenase in preference to the 92-kDa
type IV collagenase that forms a complex exclusively with TIMP. TIMP-2 can inhibit the
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for diagnostic, nonitoring as well as for screening
pur poses. \Wen used in patient nonitoring, the

walc@gnosed c met hod according to the present i NRETVEPZING/007853

may help to assess efficacy ofygtreatnment and
recurrence of beta-cell failure in the foll ow up of
RaVireot B-LDh %Fp%ﬁvrceﬂaglﬁ\a/lg&epin%ﬁ@ﬁ talsb A @MibRG: $FtRAY hidfbrane-type
the _use of protein TIVP-I Lor onitoring the efficacy . .
pstaflprraterase 1 orollieatnsesdiave beendmplicsted reeellanigertionane nvasion in
ih8meiaG8A AR tEmBEFRREHSE CRE 8 NUmeRishi¥® aPf ®9ENT Biochem. 110: 189-
invention is used for screening purposes. l.e., it is

ed to assess subjects without a prior diagnosis of
di abet es by neasuring the level of TIMP-2 and

correlating the level of TIMP- 2 to the presence or
abs endePEfingg: i waefound dhat ghangesing hatavple g5sesretechBIMP-2 are found

. e o . . 0
B e PO e M i GG OE Paget for the treatment
awdéeraseveatian g bete-cgll Silore and aaged markendor theredy dingnnses of beta-
delinaidief Emgose Tol erance and Diabetes. The present

I nvention thus provides a nethod for nonitoring the

progressi on of diabetes, conprising the steps of (a)

providi [ . !'51193: ]

(b) clg tgfg?ielr%a&g gglég eglgp hﬁe&\%ﬁ&g{j@%{égl I C et?%n%ﬁ%be used
fagdiagndstic, MbMRoi2ng asdell as fordicteeming pappsesor i at e f or

formati on of a conpl ex between said binding agent and

TIMP-2, and (c) correlating the amount of conpl ex

f or médrhem ugeol) intpatierntenamituritg, Gie déagopstexméthodedcarding to the present

.beta-cell failure. The present invention als ovide .
Borbion g A lies P TR B men B R PSR Rl e i
tHeé &diletvesp of patizhiss Therefohe tlsd esenoinveadioppwidds g we of protein
L oui.d sanpl e.obrai ped fraom ti;ent treated agai nst
’g?\g%é? {ng‘gﬁ?n%ﬁ’[eﬁﬁﬁa?ygoégﬁagng‘g%Fléa%ﬁef‘h a specific
bi ndi ngagent for TIMP-2 under conditions appropriate
for formatjon.of .a.conplex  between i d bindin ent
nna Trerbisteriad anpediRaTh BF BenGTE e Bibestpries B plent
iﬁ(gfﬂ‘ﬁi@ﬂ it ﬁl:ce(i@r dcechiig p’rh_l_ §. Lef itgonqeti e afseds Bebieitpwitheut a prior
sence of treatnment. The pres venti on, provi des,a
PRI bR TR L 1P BLRG WA oP g Lhedevel B TIMP-
Motthe Prebliicé or GOREd SHibREh dehGrilkk€ps of a) contacting
protern TIMP-2 with a conpound or a plurality of

conmpounds under conpositions which allow interaction

of safi AANBAVGNE breBelitkfeatibh Yreafsefud PR MO Borglfrogression of the
TI MP-2; andb) .detecting_the interaction eietvveen sal d

dsagsobrrsbithe et sipgdicadmgio dinbstos namelpingulin Resistance,
I

& Bl Se TIRANRE £SEDIbERY ENt i on provi des a met hod
of" screening for a conpound that prevents and/or

inhibits and/ or attenuates beta cell failure, .

o ot A Bhel B EASH L pANIER AR Dfor T rRIEPEIIE otesion of

ipbstasi epniprigmgthe wieps ef (3) provisippuhiguidisimpletabiained Eeman
1}1&301&‘&51‘, O J?)ﬁtﬁﬁhé ik ¥an91§1e Rﬁﬁtaesipgciﬁré M?fdﬁ'lg agent for TIMP-2 under
conditions appropriate for formation of a complex between said binding agent and
TIMP-2, and (c) correlating the amount of complex formed in (b) to the amount of

complex formed in beta-cell failure.

The present invention also provides a method for monitoring the efficacy of
treatment of diabetes, comprising the steps of (a) providing a liquid sample obtained

from a patient treated against diabetes, (b) contacting said sample with a specific binding
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is a conpound that may prevent and/or inhibit and/or

attenuate beta-cell failure. Preferably, said nethod
wa@eaashiseal |y conprises the step of inmmobili zi PGI/EP2005/007853

protein TIM-2 prior to step A _or between steps a)

and b). The term"activity" as used herein refers to

%/#H%ﬂ PP ?fun-EI{eP/Eor?dﬁé&?srhpg?o(prﬁté}for fdrﬁﬁh@h té)f 2808 lex between said
acti vi

bimgbag agent aigd "ﬁﬁ‘vﬁ?z@ynd o) rorrelahing the aas%@é bﬁf%hle% formed in (b) to

t el ati nase
ﬂg%%@%ﬁt;&f%gmﬁeﬁp%me(@%é et d,f%%%%flser%et t. 1996 Sep

9;393(1):101-4) e.g. by Reverse Zynography (e.g.

d

Tor TLRBresb: it ibule s mARBl of B OARIor & Smpqund which
igtetactstwite TREB &y somsuelng thesstaps of mhasiniasting preteini Y2 with a
EH@%H‘? Q a% Bﬁlrght?%f & gﬁﬂds %18%?50211 t%ﬁ? ea]lg@v 1nteract10n of

Y e a men rgge pti
sﬁldsompopndbe a pluyelihyoif scprngoumds with Hhﬁbﬂt anshb odeteching the

GRSy e o APON A FUE hoh bpe

pol ypeptide. Binding of the test conpound to sal d

pol ypep e determ ned r d| Ly
P AR e e o el e By T e i i bofifpoupd har
pasgay andMridebitc ant/acitiangatehbets aelbtfaﬂmﬂeygﬁppming thietstepaiof a)

SRR PR D A S MREM A Qe Bt

TtIMEH 2ﬁ@}manrad;on@wmdeﬂﬁcfhmmuhgestdmnlabm tHey&cthtyt dfgrotest TIMP-2

oun nter act wi t.h ol ype wher
PRI ey B PRL o TR R BT BB Rt el elure
Préﬁeﬁbla;s;;al&\meﬁlc&mdﬂlmiaup egrhpaes dogguep @fﬁﬁnﬂdﬁﬁmﬁg pidtgn TIMP-2
the abilit of t he tesiﬁ)‘f‘?ﬁﬁound to preferentially

PBIOR &0 $teP pher REAVEEDSEERS B as conpared to the known
conmpound. The cel | -free assays of the present |nvent|on
are anenabl g to yse of either_a nmenbrane- f or

a pollYspm AetiBity psgispdbireinmelsgia Aengings egfﬂ\?? e,
1ﬁlﬁ§ﬁloﬁfofMTJMMquacﬁﬁ$)aN)8Tmmf(Wﬂrégalt hmorr@Haﬁams eund

rmof the ptide, it maybe, blet lbljze
1380281115 permeisiaeiof TRIE A Wb Lo abb dREbISFAe
gefatlh&% aemlwn@pmﬂm' (SatBBE A1t AHBS ettn1 0 Séf) I9<393(1§>qeml) esg. by

such sol'ubi |1 zi ng agents i ncl ude noni o
Rj&@@l‘@? Ganosgraphy: fe- s dessribed 1 Qlives st3lo dnal. Biochem. 244,161-166 (1997))

n- dodecyl gl ucosi de, n-dodecyl mal t osi de,
oct anoyl - N- net hyl gl ucami de,
dec aeruﬂprNememwgmdwdudemﬂtfm ageaysoduchrassaysrinyelve

é&éz: %Jggﬁio g%f gg %ﬁﬂg%gﬁh?lg@d? Ll%fd% %1@312%5&% fragment

of sdid pn]a(pqat(d@l—wpsfusm@ ;[rp’gnn comprising all or a portlon of sald polypeptide)

n’[ 4 55 agg‘%&%ﬁﬁg@% *@%@C%‘)ﬁk}’ Rﬁh@ Y& O3pbu RRAAE o said

PNIYP'CP'deW )Bln&lngmﬁﬁm testlcompp@pbtpesaghpqlwlée cambe determmiged either
he._ab
FROB Bt as G BR B> PR SRR AL, YIS

qe&iTab
cpatayegpihie dadtp@lyfpapmﬂe with e kaepa cannpoumcbﬁvhrrbrhmhcmseml folypeptide to

form an assay mixture, contacting the assay mixture with a test compound, and

determining the ability of the test compound to interact with said polypeptide, wherein
determining the ability of the test compound to interact with said polypeptide comprises
determining the ability of the test compound to preferentially bind to the said
polypeptide as compared to the known compound.
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unconpl exed fornms of the polypeptide with a binding
mol ecul e, as well as to accommobdat e automati on of the

was@ap105B ndi ng of a test conpound to a pol ypeptT/@r2008007853

interaction of a polypeptide wyth a binding nol ecul e
in the presence and absence of a candi date conpound,

can bphaengraRlakaiest the ?ﬁ:@éht\iﬁ&ﬁﬁbn ard dndd¥aBleftOfise of either a
con%alnlng t he regct | es of such ves?

febrigs-havad derm pka @éldetoégfso abls égagmgﬁathereo In the case of
R FFQGERY éd}ﬁmslﬁme SnerhbtaROL8 o SRR he p&t y{;éiﬁid@ Nt may be

rotein can ovi ded whi ch adds a donaln
P olaite 8 SEBPHILTE HE spelbthat e reembrenpdygddermyof the
ﬂﬁ%ﬂegﬁde ks Qﬁalﬁi?éﬁﬁﬁllﬁ sol @i AR Es oF sﬁm@hﬁﬁg adeh®d iBAude non-

I ns can be adsorbed onto gl utathi one sepharose

lewdkteergn@rﬁawbn%m%aﬂg uggg euardpéecﬂgbmpﬂé@ vgdmiwhwaéﬁ@élde,
&@Jﬁg&ﬁ&]‘-ﬁ%&g@ﬂaﬁﬁ&é HecaRbfL §me tgﬁfgaﬁfcfe T ?thng@' n X-

t° conpound or ‘ t conpoun ei t
3HHéTh@ﬁrbd@mk@@ﬂb%ﬂhﬁknggﬁﬂdﬁﬁwﬂno$ [l ypept i de, and

E e R e SR
cﬂl@larmébproavﬂddlmd;hylaEQMmmj ﬁdmdn@wbhprcunne st ARSO), or N-
N €
R BB MR i B SR E TV Moo ur o
elther directly or indirectly, for exanple, as

desc rIangﬂ %p ngddlélh L& rol??{e :Q’B?)Lfé/ 4 a&ﬂﬁe&]ggp éﬁﬁgﬁre%grﬂ dH@en’aon, it

di ssoci a
oy xcddsiralily tcoi&nmohﬂllzgpp@hypemldhem icitivett separatEsioof] cbmplexed from

At C LT ik RlRs T G P RE RIS 1 HLSGg,

a&t@ﬁni@daﬂd&&&d)ma’tldnhff thedssan |Bagd1ag shy testodontpramidrte erpolypeptide, or

F th ] h bef
G ER TR B P e BB RabR O 5 S PR e of
adhdideti coghpoani,ugatieascofplished inrangvesssltsuitpblavordiontaining the

A TG B etel B aa PGP G Rlgeeest b S micro-

deNtrifigl akys: IHGak Bnbbdelentsd figioh @e&teinchaﬁﬁae\pebﬁdédmbﬁm ladds a

heart e on kit, Pierce Chemc
tha 1 ision oxadk pibe BrotEmslo BB aimmaty For example,
t?ﬁﬁ’érfk}l&;-@ﬂalﬁsfﬁﬁ% ftﬁ&oﬁ r¥&Rids chh tB& Q@soﬂfé’tderﬁ@ g@ﬁa&fﬁo‘fa@'s harose
natively, antibodies reactive wi ypept
d%{srga%@hw@e@ﬂ Equisi¥fp-) iR BRI tEIO A é@rww@ gt Pfﬁtes,
v@hﬂg hiRGh&f cdnlilﬁn&PWHQ]E’é t'eﬁecoﬁfpohﬁ& ok Eﬁéec@&'c@ﬁlptoﬁnﬂ bfd e1ther the

bi ndi ng nol ecul e, can derjvatjzed to thé wells
nomeadspehed bindingpietieln o8 apbraemrd@t a4 the mixare pepbiigd uB#er

c'bhgltioﬂy B duRRe kS c&rhgﬂf? eSnlatioh e g Vel f1ysiBloghal écﬁﬁﬁiﬂons for salt and
conj ugat 1 on. for detectlng such conpl exes, in

Pad| @erxgonmb@%ndbs beads o migetiere plite Whlls are washed to remove any
@Eu{qm !)1.‘1&'1%j nf&’ﬂé{ﬂé?ﬁrm’aﬁ&ﬁ iéqﬁeasﬁ?wréﬁﬂét cﬁfécﬂg Br ﬁlféhrectly,

conpl exes  Using a les reactive with a po

foreeaimpls odescdlsdabioye dAlsernaiivel, ty cvoipdess ean la@;gwlat@lirom the

AT AP RN L AR ot cante

detemohiimayl usigestariderd tEblanignessent i nvention al so provi des
a method of screening for a conpound that

Other techniques for immobilizing proteins on matrices can also be used in the
screening assays of the invention. For example, either a polypeptide hereinbefore
described or its binding molecule can be immobilized utilizing conjugation of biotin and
streptavidin. Biotinylated polypeptide of the invention or target molecules can be
prepared from biotin-NHS (N-hydroxy-succinimide) using techniques well known in the
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prevents and/or inhibits and/ or del ays beta-cel

failure, conprising the step of detecting sol uble
wabnpoPsgecreted froma host in the presence oPCHBBEO®@)7853

of said conmpound, wherein a cofipound that prevents

and/or inhibits and/ or del ays beta-cell failure is a

a‘f WY, PRordeEhenfivd; R@Ekf-&rd\/ﬁi aﬁd@ﬁlﬁicﬁﬁllzfe&@lmhe wells

|s chan ed. A hos .
Off éﬁﬁ?@é@dﬂ wt%gﬂw%lé? lptgs {F { ﬁerewg@f%n? t%agﬁ?lwﬁhﬁ%@l&weacﬂve
witHla golfp o?%lrﬂlﬂ%jﬁ%iecﬁl@i blRewRicEAbnot AHtéire wﬂﬂlﬁndmg of the
I'nve al's

pres ntion 0 prOV| des for a use of prot
ppiypeptidesf the invegiéen toritytindiag moleplecean hesferyatized;ip Efge wells of the

aPcE @nBQ%H gmggﬁ%tg?{ %V%%P?Qéjéﬂhe RRBhRAA B tﬁ?&)@d fifthe wells

allure oring and patie
bsz@n@bndmomegah@asl\@eém(ﬁ@ Trdpteching e ﬁie&llﬁ@é@ﬁlpﬁ o those

l‘t}%ﬂ gYeofBbﬁ (i&quirgm% éc?cd‘f%;lﬁﬁs, Hcdas irﬂﬁQLnBH&&tﬁﬁ of

IVI eto fromthe art

casmpﬂe:@s i15ing patdhiodies a¢a|cw¢mﬁh apelypeptisn herginbaforg desrribed or binding
@&@ghg a@%eﬂ %F er&%‘m@ 1RREE Lagsh}‘;s Wkiagt I?Q&QE Mg’%nseﬂ%ﬁhgﬂl&actmty

, recept or or’ an
aamlalb@hwlth %) pﬁlypﬁptﬁie kalltch% mloldciled ar t i s an will
appreciate the termspecific is used to indicate that
ot her bi onol ecul es present in the sanple do not
s | g ni Theclﬂasehynhentcbrt asat pmvxkieMmdmdgﬁ ntresping fdriagompound that

p&rgﬁ&ts flors 1H}8/1[%1t§ aléérl{ o¥e e j%‘yﬁ tba{:]a Acseif féél%ﬂ? Scogrga?ﬁé-lg i Xtefé Bf detecting
spludl TP Y searetd frmt & hostyn t}&qu’esenee w dblserikk RvPsaid cdﬁhpound

V?h%%%‘neg%lg}%%d EC]%(E %,esveh% 5@9‘2’6 tuﬁl—? % S an c{eﬁatkgfgggtal &1 faﬂure isa

coeigouad vith @kick thedewb oS TIME L ecrotep Iflt(Bm ) go&'theclbmgeﬂ n g

domai n of an antibody. Antibodies are generated by

state of the art procedures, e.g., as described in

Tijssg ﬁo&t-fhdyﬂfeﬁl’mo&’el ceﬂ:’f edseritingetiech - tdile i yultire, @nzaynmimal which
nmunoassays %% 990) 1 whol e book, especially

%Bééé“ s pgmogsl §Qnhetr¢ Cel T&r dam) . For the

achi evenents as disclosed in the present invention

pol ycl onal anti bodi e rais,d Ln rabbits, ha een
used. THeoRiESF8E IDVERERL 3lsP 2RO fﬂrw%ﬂé&?mz?m ﬁ‘ﬁﬁg‘&s ¥tpggsf and/or
Hiafh &keNor SREGHSStor 8 c8mpbahdtHE pAvtme andofhhilsies bued-tell failure.

as nonocl onal anti bodi es can al so be used. Since
nonocl onal anti bodi es can be produced in any anount

r equi Tieddidkrid3tiE afsiRRingRHA Pefiétetreeting Ynetlafls @8@nding to the
i deal tools in_develo

of .an.a for, clinic
rGRAB e DA AP AHih F TG VB b o8 A o 1 Hividual

O 8Hh &Bod InbWMir & ke &t TENIROD:s 85l gheisuréd®om this liquid
present invention is yet another preferred enmbodi ment.

sampleney wseiof p specificthinding ¢gant- appr eci ate now, t hat

TI MP-2 has been identified as a marker which is useful

in the diagnosis of beta cell failure, alternative

way's mm,tg Rding agané e a2 Fasepit fordrHVER-2 91 an eptifedy to TIMP-2.

AL SRR RarPiill P Pr i8S BlaternN YRR W usef @6 inAMPE: other

biomolecules present in the sample do not significantly bind to the binding agent specific

for TIMP-2. A level of less than 5% cross-reactivity is considered not significant.

A specific binding agent preferably is an antibody reactive with TIMP-2. The term
antibody refers to a polyclonal antibody, a monoclonal antibody, fragments of such
antibodies, as well as to genetic constructs comprising the binding domain of an

antibody.
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alternative strategies to generate anti bodi es nmaybe

used. Such strategies conprise anongst others the use
woRoospnisket i c peptides, representing an epit opPCDEP2005/007853

TIMP-2 for imunization. Atergatively, DNA

i mruni zation al so known as DNA vacci nation may be

used. For measurenent the l'iquid sanpl e obtained from

an individual is contacted with the specific blcgdl ng
agent nt&o@qswmgenew@@rbvmeptthéﬁgt PAREIBERS] €25t feribed in

'Ifl)gE%RttI‘,l en0b, Pr n Y nggth@tﬂﬁ BF e&z{g@ ARG 1134990) J_he whole

con 1‘ons nee e specif , . Since the skill
baoki esneriallytingen 4378 ElsavieiAnpterdqmp for tharpchigeements as disclosed in

q;g' E%I%érftXn%QGn %egrcmst a%tlsoal@;:fa@s@a 519 fhb%RE‘HHe'b%Qﬁ useaSH%wever,

step acc he nmethods di sclosed in the
deady elso piokykomal antiboties &ﬁm;hffer@ﬂt PSHIPY> 6:8- T2 Qresadnpedigs, as well as
rﬁ@rq(%cfﬁ{aa ehRllestcln LG th?eanﬁﬁhémE} ol6ha aﬁ@%désadah & Produced in
respective control, as hereinbefore
adgsmqunechqumdmé wkithhigrtoperties reywepreseap stealtogls én development

t-her e
(}f Al agsag gc?rfc:ﬁgpef r ﬁnﬁh@%gﬁer%ﬁ%tgs‘?cg@%g)f BPJ% %Pgl%hggdms to
Tase mb e dnethod:latcardmg 1) the pessenttinveakivh mtcs aifather, preferred
gﬁ#§ien P., supra, or Diamandis, et al., eds. (1996)

5%Say Academ c Press, Boston). Preferably
TIMP-2 is detected in a sandwi ch type assay format. In

e Ljf Sﬁ%%&ﬁ@“%%%{q ea%hfgécgat%rlé B tggt ALY hag' b&%qg?&tﬁied asa

capt a Secona speci

rharielt which gemseful Whthehhagﬁoi;labﬁieeajcdﬂ(falhﬁemlheﬁtattﬂvy ways may be used
i ndi rectl|y detect .used e ot her_si

tgﬁ%a(chéirre SHRRE oﬁiw evege g&ﬁ CRFeen %rﬁrgngon G aexample,

abermkiee Elyatﬁ;iéﬂbrg’eﬂérﬁ’@ antibodied iwy byusefl. SudRtratepies sanprise

liquid sanple. The activity.,of TIMP-2 in t JyaTIY

oo heS e rraTcR e h BT Re T Py PRENSP 2 for

ikgh@riesidn. Adklnatisly, WEA imEiniAkon glsb ﬂtﬁoWh agDe%Ss vaznination may
di abetes, or to the activity of TIMP-2 in the absence
fust¢-eat ment, when nonitoring the efficacy of

treatment, or it is correl ated to the diagnosis of

beta-cell failure. Preferab the tivity.o
is deﬁ%mqqgan%tﬂﬁhlqﬁgi% d%pwrglqﬁ\g%.lalls contacted with

tHé BUCE REGRE aYdhi it '].“IMF‘ ) EIHB& @idﬁﬁfn@ bphobaaR for formatlon ofa
descri bed. AS hentioned above, has surpri

tsnding A TV PSS ushop A iRBR et b BPACTeRy tiedhe skilled
a§ﬁ%ﬁl ﬁt}gmépsg ﬁgfeﬁtﬁvcér@f@ﬁ dafl @hs‘ﬂ:yq'&gi‘tufysﬁﬁ'ﬁlaﬁ prof¥eiatd ifi&WRtion

sanple is requifed to apply the marker
cPnpfionsi n t he di agnosis of beta cell failure. In a
preferred enbodi nent the nethod according to the

present invention is practiced wth serumas |iquid
sanpl As aBna sieplaccording to thernethogy disdpsed in thersereniintentinn the

AR @81’?181’69 G edsQrdd MR dROAIRN th @H@@iﬁg&ﬁls of beta cell failure or to
the respective control, as hereinbefore described. As the skilled artisan will appreciate
there are numerous methods to measure the amount of the specific binding agent TIMP-
2-complex all described in detail in relevant textbooks (cf., e.g., Tijssen P., supra, or

Diamandis, et al., eds. (1996) Immunoassay, Academic Press, Boston).

Preferably TIMP-2 is detected in a sandwich type assay format. In such assay a
first specific binding agent is used to capture TIMP-2 on the one side and a second
specific binding agent, which is labeled to be directly or indirectly detectable, is used on
the other side.



10

15

20

25

30

35

is practiced with plasma as liquid sanple material. In
a further preferred enbodi nent the nethod according to

WO b@oprissent i nvention is practiced with whol epti/aPzORB07853

liquid sanple material. Wereag_application of routine

proteom cs nethods to tissue sanples, |leads to the

identification of many potential marker candi dates for

the tissue selected, the inventors of the present

i nverni a@nﬂwavmbgdmpqnts"ﬂﬂ’@ -7 isymeasuegd) in tholigid sample by determining
2

RE LRl oPI‘bﬁE ) inhr%aﬁi ll?cg.géé %]a)fna;g{a l?'['h@ a§ SETIRMRD n‘[‘ﬁfe%q[uhdesample

surprising t ave nstrate that

ipthesentrelatefd to[theacivity 0§ TBWP12iin Lbﬁ@ @B lvae.otheni meritdringthe

ﬂeE‘s% V+1dcp é&?&é& B}lﬁg 9{)&% ?{MF% 'Hgﬁez ng%qycflti%aﬁflent when

mdmmm%ée cﬂi¢a¢yeofumeunem, @dt imlpirelated tp rdm:@dgncss of betg-cell
é@m%eta cell failure in situ, in biopsies, or in

I'minohi st ol ogi cal procedures Preferably, an antibody

to TIMP-2 is used in a qualitative (TIMP-2 present or

abse ant |

gy nr%%'lfs Els y)g & ac oy fwghew;d%er??ngg&] Itl%lhg tl%n{chﬁdﬁIMP 2
mﬂoybmdngqgendwbmh asgfermed asmetdmbdfowldéscmﬂaedet a-cel |

failure and di abetes. Therefore, in a further

preferred enbodi nent, the present invention relates to

use s memicaied aﬂibi’i@i’c&laa&lrpnﬂﬁglk bEem‘fmhﬁd th«t TIMR-Pean be measured

i a osi of .bet fall id sa
Gt Atk Rl S ol pEbflels Kehe 3B Be fiopsy
shﬁlplbsle tbqlutred B6lisaY thethadkeC MRS n ithe dibgndsB\oEbetafcell fglure.
anal yte TIMP-2 as neasured froma bodily fluid of an
i ndi vidual marks the presence of beta cell failure. It

is p rIﬁfaQJ"réi%ﬂre& emboeinh i ﬂmahoﬂafd&dhng k(B/HreZbrbdént fi@ention is

ear|y ghosi s abet es. is especially
Pﬁ?@?@ﬁif“’étgs’?’am&%%h‘i% P/IEFnaﬁ"e’ﬂ‘aEer TI I\/P 2 inthe early
di agnosi s of glucose i ntol erance. is al so

especi al ]y pref d to use the n mar.ker TIMP-2 in
the rBmitEERFIRIeBFe .egr@gé@n%}té&rl@gtiwgﬁwqxdmgégéliee%rese?ﬁgwenﬂon

is1pfcRledRlifH Slafind h cpﬁdlsélﬁﬁleﬁnatérfamr esents a significant
progress to the challenging field of beta-cell failure

di agnosi s. Conbi ni ng neasurenents of TIMP-2 with other
Known (B KRESprERE red leAMRHESent khdiBethdd l&éd}dm%rto e fresent invention

ot her markers of beta-cell failure yet to
igipraceedrveith Wh@la@ioqd@thamdrfémpiermafév@ne nts. Ther efore

in a further preferred enbodi nent the present
invention relates to the use of TIMP-2 as a marker
mol echerepvapplicatine efgouipmesroteantios methodetoatises samples, leads to the

t - C
45 o SR M BRI AP s o
thlée ppsog iisvenfionl bamlsl;lsllpglpb@able}to aletect proteln TIMP-2ina bodily
fluid sample. Even more surprising they have been able to demonstrate that the presence

of TIMP-2 in such liquid sample obtained from an individual can be correlated to the

diagnosis of beta-cell failure.

Antibodies to TIMP-2 with great advantage can be used in established procedures,

e.g., to beta-cell failure in situ, in biopsies, or in immunohistological procedures.

Preferably, an antibody to TIMP-2 is used in a qualitative (TIMP-2 present or

absent) or quantitative (TIMP-2 amount is determined) immunoassay.



10

15

20

25

30

35

beta-cell failure froma liquid sanple obtained from
an individual. Preferred sel ected ot her di abetes

worookeres2ani t h whi ch t he neasur enent of bet a- cePCT/EP2005/007853

failure may b e conbined are igsulin, pre-insulin,

and/ or C-peptide. D agnostic reagents in the field of

SPeCi flefsubind ¢hdMva o Btein TIKP-2 HARABAGSRYPad iR bdu in th

are bestu rgvi degl in theemformo kit, ?ch He in the field

e eelidailurn end gisbries. d stefierieniy adauher rrplgrmef embodimerdy the
[{r@&ﬂ?ﬁfv%nﬁ&ﬂfé‘lart&chtu@e b fl\ﬁP—Zaa%%qMarkyﬁoﬁE&l%%?g}e diagnosis

nvention therefore also relates to an inmunol ogi cal
Kibetacestgrilusk gt ligeid semplesbiaiessd from apiindividyalagent f or
TIMP-2 and auxiliary reagents for neasurenent of
TIMP-2. One way of assessing clinical utility of the

nov el Thretekoa markeypnolegide Isyserbtmgndicatg that shirgee rsthiefevelof the

[ [ . 11O 0
SaBRPTIp Rk siaLARRREb Ay At B R R e ROE R of
bete gelltfaibes with denonstrated nornmal bet acel
function. For statistical analysis, standard Student's
t-test evaluation is performed with values < 0.05

bei ndt isgireferrad teigrthé nowhmarkke TlviRed inothe aaredibgoais dieype 11
(ﬁ S gibed by its receiver-operating characteristics

"(see especially Zweig, M H., and Campbell, G,

Adin. Chem 39 (1993) 561-577). The ROCC graph is a

plot -of all.gf the sensitivity/specifigi pajrs . .
Feaul o lietd R RERaE Y Aol FE Rt fry diogmosis of

dilmossintdledadlcover the entire range of data observed.

The clinical performance of a | aboratory test depends

on its diagnostic accuracy, or the ability to

cor r defslasoebpshilf preferhideotie thitmovel havkea T IMP s 2eihak@fionitoring of
ub rougs. .Dl.ag(ﬁ Stic accuracy neasures the test's
BRGSO BIRES- di sti ngui sh two di fferent

conditions of the subjects investigated. Such

condi tions are for_exanple health and di sease. In each

case,l Reie RBEEOffiB L H}@p% Etes eREsee R Plgw%s@%%@sfefsff@ théwo

HuldnEi el DHEb b cdll foildirle eh gh s TRMSHihinginkdasRheH S of TIMP-2 with
| et e _range. of ~deci sjon

specificity for the conpl ete | .
ofhr dBRBRArkes fo algﬁi%ﬁ:fﬂse ipgiligepisyvith pthey magkers pebeta-cell failure

yef 18Q5eRRRLIArYE 1E4d3 68 fiRthel ﬁﬁ}f)ﬂo'i}@rﬁelﬁ§. THRHWFDR in Qffurther preferred
truepositjve test results) (nunber of true-positive +

epbegpenithe present irgatipy eclatesto thewse afJYMP-2as & magker anddecule for
r S of .
dgﬁ)%fbs, Eﬁfefbﬁdfog Betdel ‘Pa?]!tu}é, Yd Eéi’lnblﬁaﬁ&?gﬁg gﬁg?%? ?%glfﬁ?tr%%l&de

I sease or condition. I's cal cul ated
ferr disatesspetitsehlp fgy. betncallfailyrednitlee diggnasis of diabetepseferably of
betaGH Blre Bomla H(élﬁﬂ%&hgﬂe 'b&a)rfr%e[&:i?&? RE 4L ASidLAL BPRL & selected

al se-positive results)/(nunber of true-negative +
otharidéabetss nfagkerewjsh svhtich/ibe messsiremipit of beta-¢edl faihuriemaryxbegfombined

MAEAY ad _ ed entirely fromthe
aﬁ%&%@é%%ﬁg%grag%ﬁ%é%‘lﬁé the true- and

fal se-positive fractions are calculated entirely

sepa | usi £ t @st Jl t.s fromtnwo

ai 11 opigobs Rt Bn} 8 B ecliE M e i pmgpoassars
ustdlyprehat proveledfin diefomn ef & kit wigicls aomprses Hacdpepidic binddig agent

<p i hpPolisab G FRhPBrRuhe s e Bient il nkion therfore
also relates to an immunological kit comprising at least one specific binding agent for

TIMP-2 and auxiliary reagents for measurement of TIMP-2.

One way of assessing clinical utility of the novel marker TIMP-2 is by measuring

its levels in 10 diabetic patients depending on injections of exogenous insulin and
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threshold. A test with perfect discrimnation (no

overlap in the two distributions of results) has an
w069 t hat passes t hrough the upper |eft cBCTEP2005/007853

where the truepositive fractiop.is 1.0, or 100%

(perfect sensitivity), and the fal se-positive fraction

cbﬁlpgnﬁg e 186ds wiReobd flednted thN© patieas @lithGRindpls@htedl @brMal beta-

St wth no discrimnation, ( t i cal distribution
cB Rinsbon (RPN RGeS Steden dsteth SRR fpfigormed
ﬁm&&&%d@%&néﬁaﬁn%ﬁg}ﬁﬁcab@ the upper right corner.

Most plots fall”in between these two extrenes. (If the
RCOC plot falls conpletely bel owthe 45 diagonal, this

i S eagficlhc } fihtecqn By dE&lﬁBéébf‘ﬂs ie@&vé‘r[dﬁe@z[th%"thfaﬁhrctenstlcs (ROC)
"positivi rom "greater )
1.

(sdecapacially dweigvh H-1 and Q@F@beﬂt %2 Céunogbmt 3}963 1395[ 5q1§772, The
@@fgﬁ%ﬂq kbﬁ%&)f AP5RE sentsfﬂi%tﬂk}g&ﬁfatsf %r@fé@ﬁlﬁh% fRGF rdaously

e convenl ent uanti f
veliyiigdedecsian thnesteholdfover ﬂha lsptieerenge aflgta Qb§eltVéd -eXpr ess
its performance by a single nunber. The nbst common
gl obal nmeasure is the area under the ROC plot. By
conv &kttei dbinicak performpece dfe ldmmysy testgleperydsfon ifs diagnestic accufac%

t
N NI T
atastcymkasases dlie tebtés abilisy ty eouresily distinguigh tweodiffpisat @fmdltlons of the

b | diff f
SR AGP sl AFEEEE AR e

particul ar portion of the pl ot such as the point

clos ﬁ?‘xteg%}?gjltserl g&&@gjoﬁiﬁtl de {c st & oé?e ﬁ?}'bt lﬂ\ﬁéeh%hg‘{:wcg §&ributions by

spec i Te
ploain |thea¢ensaav1t;dmms|1ptspmaﬁcaw|cfoeﬁsucomp¢a‘te temge of deisiarhdaresholds.

QO hediisds Serstist oot B e o s AL Gefiaf 4 (RhlBey ofrue
positive 'fé@efe@ﬁles) @mba:rnﬁd];ueqmamw ﬂmnlxmrtolﬁ fal@fmgemcéetestgesults)]

he e Th
A RO TR e ——
dRuRit&l Jolb@y féGﬁL&hé ﬁ@d&t@drbgbgfo]}lph@f]l phesaxt is thy EddeHmoitive fiaction,
is. set.forth.int

CH ;—Ies&zgl ity ﬂ%gﬁ.@ﬁqioaé Rgp@gar off{alse-Resitive rgﬂ.ﬁﬁsggxguregﬂ (ﬁ érue-negatlve +

(TRARer o fAlREp RItRE @@burtgff 18 Blanfifdéxdv aﬁd@a&faﬂdultged entirely
fromthe spirit o i nv ntlonm%é j[' der to
freraihe Waff?ﬁ’@fléﬁﬂ?%mé%@reé%"éﬂawﬂi‘m %&sl?%ﬂtf"e aCJeﬁlﬁ &

dacul\ﬁaﬁerﬁreltl kepﬁra’céﬂ?' ifgAhe M6t ﬂehﬁtsrﬁdﬁﬁm&ﬁifﬁabéﬂtshﬁgﬁhps, the

of 2- mer capt oét hano| - dep endent differenti at

RQG ot Sieepeieioldbs prefaifiss. o ditense 1 |S61§'§?Fe Fegwpojuon the
I@é@gﬂat r%ﬁr%se%%s) a &flﬂ&l%%&)ﬁélﬁé Ibamre@ﬁﬂﬂcﬁné Y Agarfular decision

Bl on eI B, StralrJgs1 %P:tnld
theeshaldglyltest with p@rfeqt mqﬁw%m we-overdap ipthe srediseibufigns of

@a%f};y%eiwdggb%t ) 1B PG R ey 140G LR the ruc-

fasdveifaotaen sd. .G br N{)Q/p éleqrfegt spsitivity) ezrrginth Hlse-positive fraction is 0
@Q%E eqﬂécﬂ%&t‘}g ht@LL? o‘?&pcapﬁbjc 1;6|r Qltest W?fotd]&?ﬁﬁnﬁ\h(gﬂ](ldentmal

I catl protelns based

disteibutipeyfiresltyforshé twaygnopps)ris a @55 i diggonpl [je-frap thﬁwer left
corner to the upper right corner. Most plots fall in between these two extremes. (If the

ROC plot falls completely below the 45° diagonal, this is easily remedied by reversing the
criterion for "positivity" from "greater than" to "less than" or vice versa.) Qualitatively, the

closer the plot is to the upper left corner, the higher the overall accuracy of the test.
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spectronetry, and (ii) enrichment of glycoproteins by
hepari n chronmat ography foll owed by one-di nensi ona

WEDB6PAGEY and i dentification of proteins by aneCyBPH0OH07853

the tryptic peptides resulting;fromprotein digest by
I'i quid chromat ography coupl ed to t andem nmass

Spect HAPEL fénlcHP g%atl 'tcn@m'nﬁg} E,E) dghbGRldc ]ga/a(ﬁfedgae%?atory test is to

pr oteln sequence ags I'nat | on (0]
xprass ite perfermasice by e gingle namb@méalemsosrt gompemegohal risasure is the area

& det BAEREY, p%t Bl)’r Q&ﬁ)eﬂubrg i la{]éa(l‘sazh{ggﬁ 14 Pt(ﬁ?ﬁ gﬁ“ gh@Ean reverse

conpartnent's as
thedkgsiogetle te nlakaitev Vlabps varge betwebe 1 Odpenfirce sepafation of the test

L8P S0 SOOI 545y B L e v

groygpresiitesigalubat Theyqres dogsndedeend ©nlyedn a particular portion of the plot

RS BHPE FE BN O REIP AL el bppon e
dmting plmt él"}nmsblqmanmmnva;ﬂe&tﬁpm gdpmsslsa ofthaw @lose tHelROC plot is to

tk)}g el:fec%onegﬁ d for these experiments. Exanple 1
B |den I'fication of signal proteins in cell

conpart nment by 2DEEI ectrophoresis and identification

by Dl - e ared fr cell Jline

oub SR TR Bl ERE Fiand Btslhien By pe R ERYBr Cdescribed,
eidllgvd i iefernce$d eheeexhmprt belbow, PROTEOM CS 3 (9):

1781- 1800 SEP 2003; Fountoul akis M, Langen H., Anal

Bi ochem 250 (1997) 153-156.). 2-DE was perforned

esserThefollywing elXQrﬁ?IeE eefefehanigRQuertde ,hsﬂﬂlﬁﬁzdﬁl' figulPe are provided to aid
El ectr

uranvil | Fount oul aki.s, : hor
e underign gt Ussiiornt Byicas Mires HRBsPTEChy SHpHY in the
Appeidcdndaifds) Tt & uﬂdéf&@&)d(tﬁhﬂ thb@ific&iondchn b%ad@%@%&ﬁures set
fatﬁ wer.e ppl o] bi | i.sed pH 3- 10 non
PY @HFh%ang%ﬁ’aéH{lg E% smﬁ%@m HRentp%r maci a
Bi ot echnol ogy, Uppsal a, Sweden) at both the basic and

acid ends of the strips. The proteins were focused at
200 V after which the voltage is gradually increasing

%,@F_,wo Vwith 2 V/mn. Focusing was continued at 5000
Oor 24 h. The second- dinensional separation was
performed on a 12% pol yacryl am de gel (Biosolve,

Val kigsypaar @, 1dgll?c¥fg§fdt35‘lg decrelQlf bﬁﬁh§-l((}§ﬂrﬂ\/{ iila(D];i\/?eda P,LiG,

were run a S, Inan Ettan

l@gar&#\(wﬂh@m@ﬁ Bytabli ﬁlat i %ﬁ@mapme&g»yml @mﬁydelst differentiated
: f
FHBEDLAREOTP L O LI G S0 RO BRY0D) o Rt
iptwbisphmardels GRyad GA; Flltge|BA, WokheimaChddlondd B, SthtsiAdaRenold AE.
%%8? lof nBin%%oQé}'?%{x‘?exm Lﬁ@qre%ageglg-o%l%}at <2l h%e g]?INrBSF). Biochem J.
andar’d

ar nasses Were r'unni ng
198d Feb d5;?d0@r3§5(5@) beogppBed éwo Iﬁwhbds r(i)ameortadimardfrt@e cells by

dtlttP%rgrl;l 3e%1u %3918? 1nt%olghg%g SC{H\P/}? l g&sequer?t identification
o@hﬁme npuoitEns thpahloa thsive dertjde Gebs ﬁnge@rmesﬂsmgw AJALDI-AOF mass
specg‘omeqry? $Ad I?11) enrithment of glycoproteins by heparin chromatography followed
by one-dimensional SDS-PAGE and identification of proteins by analysis of the tryptic
peptides resulting from protein digest by liquid chromatography coupled to tandem mass
spectrometry resulting in identification based on protein sequence tags. The combination
of these two purification strategies allowed us to increase the efficiency of protein

identification in the cellular compartments as well as in the medium of cultured cells.

Cell culture
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an AGFA DUOCSCAN densitoneter. Electronic inmages of the

gel s were recorded usi ng Phot oshop (Adobe) and
w@owenHREeNt (M crosoft). MALDI - MS: MS anal ysi s BEBEP2005/007853

performed as described (Langen;.H , Roeder, D.,

Juranville, J.-R Fountoul akis, M, Electrophoresis

1997, 18, 2085-2090) with m nor nodifications.

Briefly, spots_ were excised, destained with 30% (v/v
acet ¥ reproduiced the fﬁaﬂW%rﬁ@?t%%ﬁbﬁ%@‘gﬁe(@U& %{“ér?ﬁpo rgf beta-cells
td £ cGmbRGEGn Etﬁﬁigg‘gﬁiﬁgge?‘ﬁg? reﬁ\i/lab e ALY, sBodBhg Hia@BpSerlifitiemia as well

reswol len w ] amoni um bi car bon .- (pH
aghergpermin maygcontribige te és@mpeeﬁ%ttﬂ%@fal?et%éﬁs ﬁ}tﬁ?‘lﬁr@d RINm5f
S etpERET ARG, v«{jﬁf‘ﬁ chiHE8Hoh OF 18 dMNglaBskel £idt0.8tmM rgalmi’cate
roomtenperature for about 12 h. After digestion, 5

wefe wsed & thess ezprisgents.ol | owed 10 nin later by 10 nl 75%
acetonitrile, containing 0.3%trifluoroacetic acid,

was added, centrifuged for 1 mn and the content was
vortexed for 20 mn. For MALDI-M5 1.5 m fromthe

S8 alrelted liquid was m xed with 1 nl saturated

§‘F§ﬂ§- cyano cinnamc acid in 50% acetonitril, 0.1% TFA

in water and applied to the MALDI target. The sanples

re anal.ysed i time-of -flight. mass e }
MpBp TR AR g itaion P okmal CBIPARRY ) ool p PR, by 2DE
Elegfrbpledresis andliddatifiyaibntytMATDIMS Des- Arg-1 Bradyki nin
(Sigma) and ACTH (18-38) (Signa) were used as standard
peptides. Calibration was internal to the sanples. The

pept kelaplde SsiearvefPorBsachedWiid) vidie subRetedt foCalDE as described

A oP R it RRise bt e SR Gt k-0 ARG EORALE & Fod781" oo sep
260L FouRtodVAgS MPESASANEL " AkuldBloghdne 2300(1obME353-ib4.Rr @IDE was

using a | ow pass nedi an paranetric, splipe filter_i .
penferanech essentiedy a5 iepoxted (iangem hheRocdsades | tranvili, §F, Pountoulatis,

 BRLABH 0SS i shyak 3, e 8%L289 (B NSk sl et et Mad oy @ik Beembrane filter

asefl_ e is used as_an estimate of the instirungnt _
tuoh $Milliporsy Arta NonDFYABGEC2A} et 2 Bame Wereebpbied @B igipbilied pH 3-

| . ) o L. : i eSwed
g 0 S MOS8 S
bbthstb basic asd acé dndoofdbe strigs.Ads-prptsinsrwere focused at 200 V after which
- . i 4t s 0 t .
ALGIRIPE Sl ol ARG b0 UBtaBed
50000 A& dior 24atht Pt sedondplivdnsienal hesphadiont wes invgfosmed agje 2 12%
theoreti.cal i ' [ | ' o
PR AEE RIS AR LA a5
ween\vren genée tnd dgds,gim fancBen fDALT sIideystanmi (fevershang,h 8harmacia

I t ' [ . t sf .
oDt S ST Py A9 i
19 én r6096 dngthumotetoataning $96ophsphonis iand, dho gels swergpstained with
STl PGPS, B AR EAIBRSs v
dstelrhirRatigdrdongiy §thedadtprotelnhmariers 6Gibew,eBastln Stviteerland), covering

vicinit ft it s adjusted to the sum of..t he .
o of 40 da 2000k PLYRRCL G et Go o Sn By PPl Thibe [P strips
(R8RIshhint Phaafdcih Eppale 8wadeny. Gdlewarealdstained with H,0 and scanned in
an AGFA DUOSCAN densitometer. Electronic images of the gels were recorded using
Photoshop (Adobe) and PowerPoint (Microsoft).
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to find the next peak as |l ong as a candi date peak nore
than five tines over |evel of noise can be found. The

WEe@eoss29 S st opped when nore than 50 data peaRGT/BP2065/007853

been found. The zero and first order of the
time-of-flight to nmass conversi’on are corrected usi ng

l'inea r t|o fromde dinte S

ek AT RS MR e PSR G (RReFReR BB R Roeder, D,

JoeswillealJuBs lanmtcaﬂikmaMe,dEfearap‘hbrhes rmass, a&cm&sem@) ofith minor

thg. eaks and standards. Probabilistic matching of
]@F?’énﬁeaks toin-silico protein digests: Peak nass

Bm&lw spaas w@ﬁesacc&p@,cddsaumdamdh Bewt (vyv)castpaiteidt in00.1 M ammonium

theretlca et r whol e eqguence
GBS gl P B foebPlnn Sl i T BREE jrerqeswollen with
53(113 of )S]mM @hnhsnieal bidhidbegte, %d’HETS&B) Noinfaihing Bﬂ)uﬂ%@ypﬁfl (Promega,

Patiben B Db rersadtheoateend il mhhilsi & foRreiepgerature for
dbott IhE. ARACIiSQLOR] ¥ phessatef wisheldp@aklisived UpehihYatédts, 10 pl 75%

count of all, pe tldes n the seq ence at abase

SCRRBEHIEs PRITEg Sri b iEugFoAsRl ¢ f&rlbré@s?d;%a 1 min and
tRBESntSREFdsIvetexdd fof 20 nie. TR ‘NML]DFMS I BBfryml the s rated liquid was
progortlonal to the probability of obtaining

oriffe ] i sENTISed REDA ~Ci e SRNAYE abEr PO shefonitil, T1% TFA in

»Pa[t&bﬁm hpdnedus! tHEMALBI tatEdihehe Edrh;%l@ J Qe a{ab}awlﬂn a time-of-flight
signifi cance of the spectra peaks that produce the

e shegromytere(Ulatexs SrukesBremsn, Gerpany) iegaippech avith a reflector and
(‘Qﬁl @Ekt?z[&ﬁongEshﬁrg ﬂ%?&d Hn‘ﬁ?t&%ﬂ% drflr ACREIS( 1§%9t(!§1§ma) were used

ui red dentical’ conditions are use
aéétqnéet pepsidee Cenlibration wasi interesl de the éﬂffﬂﬁle%fTheﬁéePtlde masses were

&Aﬁeﬁﬁ%\%&%g%ﬁyﬂ?%@o@ﬂﬁéﬁvfgg {pl;l‘a-tlaﬁls (esth bl hg&m%? the SWISS-

val ues ons less t

Bropgatebaftiese nass val ues are then used for a final

round of matching, where all matches having a PnUm

| ess than 0.01/ NProteins (1% significance |evel wth
Bokhenotation dor MATIHhasspedioe dftseshecEsmetrieddta is two times filtered

usgl}rgueg,g ma:tssOf fcggn %e nber%ﬁg %}%lﬁ]t gﬁitﬁ gltogg fté)ga tg%g%_e I{rzge instrument
Badlied. ‘Blne shh@othbds sasidam] meart ﬁamdambdtwaﬂoﬁ frenphhetbekaliae is used as an
o B b0 S S BOE AR S S B rescatin
dfalé ddtetn Iekzd cs;epabat: lcﬁwrdufatermlﬂny dgtay;&mstydvﬂh ¢lik Iprgestedenmtion from
teins with. s i on, .
tha ffsfais dBEEiary oAopiiBeE e b icerbie e fitipgprocedure o
deket bb?fbl‘tdpé;ﬂhdk ljbealtsle c}ﬂd:a]f;g mlﬁtaﬁtq&ecﬁiﬂrél Hﬁempts&o produce the best
atura curril atea gl sam n can

Bibs acrrele Fromtieal Posids, Booss ANEREMm paagized 1 pedk height,
redHl@$dn, AAd nBHEARDEpiLIRRMY. The CoMRrEhse & a siphBich@t fitgdetermined in
Enl ts.of roni,c acl d and D- %I ucosam ne, nost of which

the sl Way bY (ELEPGHEHA SHECLAREIESERTFAL LoTFERgpEe: an estimate for the
TP the Qdtchapadi ﬁarQﬁ‘x%teh)/\@ p@daceraodﬁﬁ of bbéﬁsﬁﬁlﬁ(ﬁrd)&ﬁure using
wWith proteins. .It can operate a&g{ j%nltyll
sEctepn fepeaty avithng & SHEN OF & 9 2 pakitty  Lhe ebulting fit i
siBRAAED from the data, the noise level in the vicinity of the fit is adjusted to the sum of
the extrapolated noise level and the deviation from the peak fit, and the process is iterated
to find the next peak as long as a candidate peak more than five times over level of noise
can be found. The process is stopped when more than 50 data peaks have been found.
The zero and first order of the time-of-flight to mass conversion are corrected using

linear extrapolation from detected internal standard peaks, and confidence intervals for
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has al so a function as a high capacity cation
exchanger due to its anionic sul phate groups. In our

W@ a®e/01(529 col uimm was operated by using a PCT/EP2005/007853

syringe. Recormended el ution copditions for both cases
conprised increasing the ionic strength by using a

t f
o B B B L e AR G E nl et o e peaks and
$iyidagds.was 10 nM sodi um phosphate, 2MNaCl, pH 7 Sanple
preparation 25 m of the nediumwere centrifuged at
10.000 g, for 10 mn at 4Cin order to renove cells
Rirodhabililsée miatrhing iflspeatmt perkstiodn-sillive psatejn digests: Btailnnaswéists for

ARbSBie bRy PR PrdtuclfeBIS! Blafihso i sgpuence
taths@&OFHMaER qae@mti@mﬁ@daa eThut mv tpﬁ? RAERZ cmﬁlated7s)vhere Nis

Tesarrple was centrifuged i medi ately bef or appl yi ng
the ngmben of peitidanin trptheoraticlatigast N isvhe memberned peptides that

%ﬁg%%c@&m hx;l';ﬂ n;d} ﬁ%h nF 1%3?1c r%a@of ﬂ%eal'{“ﬂmded by the

Quat af ?illeﬁP@dQS:@dhqﬁ geqhienceslatabeserend CMfttclpns aﬁttl;f: ngmbyr of matches

ﬁédb&iﬁ%,'ﬁ L& %?s%@@&ﬂ:}fﬁ dacﬁu Onth Qrﬁh\é@ssgplfogl)}tfb%al to the

bablbt‘vmf@btaamdg & fdsequoisitive mvedich bﬁﬁwcmnhg@t a1el speetrum. Probability
‘ﬁdmésg }Mh eDakdiEq Bl %Yéhds ré‘ho - o é Sf the gﬁe%&ﬁgg%lg R pr{xg.lce the

avol oducing air
mn@heﬁaﬁfneearﬁme thuadcbf uden@ﬁddtomodmmlohs birthe edenhﬁcatlons for mass

h in. h ] .
SR o8 RO 3 R g g i o
tetranofthe pmleedf ﬁlghtotesmsis bexdreaddary ha mekuhmgl hasd vilyeddsivagnostly

%{%ﬁél)(lt &5 1Jco|n§L es h 5 ll?be{s% ad a{z&gue&é%légln% ?%ox;sa £l round of

mafchingswhérelall mbltdflgas hahflﬁga Pk, lasstthdn 0.01/Dreteim! (1% significance
e eff. o elute the sanple, the
B A ot LRl s s8R 6 vol unres of el Lt on
buffer by using a step gradient. 6. Finally, the
purified fractions were desalted by using POROCS R2
colums. Sanple fractions eluted fromthe Heparin
Bahipw2wer e desal ted by using reversed phase
chr omat ogr aphy (POROS R2, Per Septive Biosytens), and
dried by using a speed vac. After drying, sanples were
EHrchoh 4R 4f pRaBRRL RIS LBind B dpaRatoRh Vi @hd ARdium and
protein content was determ ned by the Bradford

idenfification byBiCoM3d potei n assay, BioRad). ID
El ect rophor esi sSanpl e Loadi ng and Runni ng Condi ti ons

Based on the observation that most of the proteins with a signal function are
glycosylated, the nature of Heparin Sepharose columns makes it a very versatile tool for
the separation of many glycosylated proteins like e.g. proteins with signal function,
growth factors, coagulation proteins and steroid receptors. The ligand in the Heparin
Sepharose column is a naturally occurring sulfated glycosaminglycan which is extracted
from native proteoglycan of porcine intestinal mucosa. Heparin consists of alternating
units of uronic acid and D-glucosamine, most of which are substituted with one or two
sulfate groups. Immobilized heparin has two main modes of interaction with proteins. It
can operate as an affinity ligand; e.g. in its interaction with coagulation factors. Heparin
has also a function as a high capacity cation exchanger due to its anionic sulphate groups.

In our case the column was operated by using a syringe.
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15 ng of sanple were dissolved in 20 m Sanple buffer
(Sanmple, 2.5 mM NuPACE LDS Sanple Buffer (4X), 1.0 m

wOesGEHsReduci ng Agent (10X), and dei oni zed WaPET/EPIH05/007853

6.5m, for a total volune of 1 m) and, before
appl ying onto the gel, heated at 700C for 10 m nutes.

f L i L 200 .
RPN L 98 S B b sons
yrwsing edebgradigdt of s Nagll inpvhizlpdbNBindizg Bl (Rudvhiaiium

B b A S R B B 30 b afind BEUIBLAS 2 MNaCl,
aflded in the upper buffer chanber. Finally, the |ower

buffer chanmber was filled with 600 m | X NuPAGE SDS

runni ng buffer and gel el ectrophoresis was perfornmed

Samyde p¥paBTioni near gradi ent, pol yacryl am de gel s

(NuPAGE, Invitrogen) at constant 200 V at RT for 35

mn. Staining and Destaining Procedure After protein

fixi mp ml vhitheQledivthvyersrtdtaificled a0 n0.800 gnr 3Qonfivi/a¢ °C in order to

BERVE Gl RS Ba M R e PSR dgpiopaed adfsed to the
d‘omp(fsiﬁoh_f‘tffl’chéﬂﬁnﬂinﬁﬂmgeg lqlh%bw&rch)nd @Muﬁs_gl thid salphdy adalding 25 ml
SRS At ST (B S L e A B

itdvh&digsgftefors pr&%geit obr it eblun@ it s¥aoaliflg @dlunid £ the Heparin

HPeEF 5778 EE P oby: CEOINGY PTGt RER 1 B or 1

SBghet ed proteins our proteom cs studies were al so

performed using an LG M5 system naned nul ti di nensi onal
protein identification technology (MudPIT), which

GRS privediie S BR7hAREL of pratéisk HEpRIOA3RR0 M PHY:
el ectro-spray ionization tandem mass spectronetry. I'n
order to separate the digested proteins enriched by

Hepar i n A MMM SinoOhs MHdtkitH BRBRIsYW@er. Ith 448ifion to this the stopper
chr omat ogr aphy thod Integrates a strong ] ]
cat i on- axe reargyed astsbie qobyhn wap gonmegied de thestieinge vidh the provided
in a bi I Ge nal. ysi one in
dupt i caf Sk B8 WBlop AF Mol AR S D st
be2ween Thewwiaheff yadwas emavaé and reordsr theguiibrate shaeolonn, the

10000 t e t ang -3

abu ndan?1 e%a 3 gl[ %ﬁ‘ﬁagp %ee‘g%ivgiggéq ﬁﬁ}gﬁ]@ gér]r% ex pl)‘grg%s (?:Fé) inding buffer.
mi &t ur e Thasarhple wasithen peraatkas. deByitiedpbove ang apalied by using a
pr epar at| | |t ' .

oy oot tite 2iEfh, Hetder3RAR: bl BRpe Bl fonn.

i dént i f Theg the afl@innsvasfwasheddreith b goluares o€ bimding tuiffer or until no
secreted proteins. Th Pl T systemincluded a 4 cm

X50 - nfﬂai?r&ia%a’f‘%l i%e’ve#ﬁ%?"-o[SPE pre-col um for sanple
cohcent Tatelmathzramale, fife column Was washied evith’s Slunm @dBimes of
packed capilla col um for hi,gh efficiency

gr adi en&”&%h’ggg‘-bﬁ’h‘ggtg %%?Po%r&giﬁgtlc separation of

exbr emeFjnallytahé purdfigdl feactjoasivedei desalted g using PORCHPE2 columns.
stage allowed solution to be | oaded onto the nanolLC

colum at approximately 8 nL
Sample fractions eluted from the Heparin column were desalted by using reversed

phase chromatography (POROS R2, PerSeptive Biosytems), and dried by using a speed
vac. After drying, samples were dissolved in sample buffer mentioned below and the
protein content was determined by the Bradford procedure (BioRad potein assay,
BioRad).

1D Electrophoresis
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mn 1 which required <2 mn to load a 10 nL sol ution
wth a sanple | oss of <5% (due to the syringe and

wQ adosmi@Eaapt ers). The separation i s conduct ed BCT/BP2005/007853

constant pressure of 10,000 psjs.. The long 3-nmm
particle packed 15-mmi.d. capillary provides a
SHERAE Bbd A REPKuARRE CohditRhs aPPT OXi Mat el y 103. The
col'um i s connected”by a zero dead vol une stainless
steel union flttlng to a replaceable nanoESlI emtter
Sifi

capt 11 rEPIE et s KErdn o y T3P putiF g yblet S o MupAGE

f
ngéﬂléll)lg Sl?glu'ﬂ‘;":% | )é i :@ ] ‘%Q%%R%‘I%F% ﬁ%éﬁtt AMQTF@RH%EHIRCI water to

63ulj fon atwtapvduﬁ/nMBfﬂ@ m) ﬂﬁﬂlbdﬁ@v’e RpPlyHigromie tiacdel, Qfaata@ dt 70°C for 10

|dent|&cat|on]één @Sﬁ@MﬁE r_was_ us

gutes bf SPBETB EH WA &Z(yNH%é%;E “ps running

HHERS (VESEDS rafifing Baffaswasg@repﬁle@wa@dﬁf‘gt SNl OF 26X TuPAGE MES

(RRT) information, and a Finnigan'ion trap nass

SiSeBunming Baffer LCCQ?()@,I d¥ioersed Qats). ASor mdpcﬁgmgdr[ts 200 @A00 ml of
i,on

55 3L VB SO U SRR P SIer o

chﬁnhbéloﬁa(s filtedt wieh 560 ml ¢EINulAGE 8DS rﬁﬁﬁklglbu'fﬂei\/EhdZ gd:l Qlectrophoresm

AR T R Y —

aTl:cMBtﬁltbQOerﬂRﬂudeBEﬁﬁﬁ.on assays, e.g. Wstern
Blotting and ELI SA. Reconbi nant protein expression in
E. coli In order to generate antibodies to TIM°-2,
Stefgand Destaxiff Pssdeditreof the protein is perfornmed for
obt ai ni ng i mmunogens. The expression is done applying
a combi nation of the RTS 100 expression system and

E. colAfter IptoRid Kikily WiieB0% B@v)%ﬂfaﬁ@y @(ﬂﬁ@mhrﬁg %%VY@eﬂlosphorlc

and recomTendatl ons for hig

apidtfar 1 ohethe gelp arn Saippdvite §@8&@¢@0pwgblq¢éNovex, San Diego, CA,
BERIULH Cf@ﬁhélr £4 ﬁbqﬁbﬁﬂ Wk Agsthied Wi ﬂPf—E@E&?R?&tanr%ﬁsm a standard

E.coli system iIsis a comercial web based

ﬂ)@d.se@ M BREEH BRpFePIOCRssRd) using P gtqsh@ (danvirend dowerPoint
(R85 F) PRI, tﬂ%telﬁ%&so@eg L&ﬁltlﬁeél-'dgfﬁgrthzemﬁ &0Baster 2D Elite

Generation _Set, H s-tag D agnosti cs
spfiaviate Amer@éﬁr&hﬂ}magaﬁlm m)237) systemto gener at e

li near PCR tenpl ates fromthe cDNA and for in-vitro
t r and&rMst Fenidentifiestioneaiseantediproteinsm rotogucs studies were also

peFOHEar %s ding ERES b ﬂﬁen-{ I 11}43 Taéd %t‘ﬂhﬂi exlsforidP oteE n°identification

W\ést er n- b t detectio ater purl Icatlo

teshpelegy éMudPEt e ivhich rerabinss amiilcélm@)glonaihleqtbé@romatography with
efelb ! %E&?qgﬂﬁﬁ%&pttaﬂcﬁni fed Eﬁe’cﬁgme Ir?to?&’& o’ gZuP gRt}feod1gested

expre on and detection are carri out accor
pmtelnls restichest bp Agepatint ¢pdumns mwuk@nmeﬁwal digpik thmomatography

[ T
rA: g&dgﬁgg#%%eg %gs‘l?@trn% &h@geﬁéﬂaf@f&‘r@?ﬂe‘ém ez d ?eg'gll %J]BBXse resin in a
biphasic reatwni. Eschc MudRITi antatysis heaspm Tmﬁxphyatecm]dr separation was
|t 4300/ 01
%prqu cithi@ %r?t?xﬁn 53 m;n nqueQrS an%s%s’StF ig?rm%e, a %}amlc rar)ge of 10000
tceﬂpbe&wsemdlwmds’g ablllm.‘lant and least abundant proteins/peptides in a complex
peptide mixture has been demonstrated. By improving sample preparation along with
separations, the method improved the overall analysis of proteomes by identifying

proteins of a fraction enriched with secreted proteins. The MudPIT system included a 4
cm X 50 - pm i.d. X 5 pm C18 microSPE pre-column for sample concentration and an 85

cm X 15-pum id. X 3 pm CI8 packed capillary column for high efficiency gradient
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T7 regul atory sequences, the construct is transforned
into E. coli BL 21 (DE 3) (Studier, F.W, et al.,

wortwhods2Enzynol . 185 (1990) 60-89) and the trBpOEERIN®O7SS3

bacteria are cultivated in a 1 dbatch for protein
expression. Purification of H's-TIMP-2 fusion protein

I] 1. . ~
AR AN S0t o CEIL AN, Apl gL e mic

Sizﬂmeg"esallom& ecltion t@be ldadedbsto thd/Raolfisélomnpit @ppioxiately 8 pL
pel | eted by centrifugation. The cell pellet is
s Uwhishdeqhiied 43/miis thlord erl) Ldovluioniwith pbaspladess of gBPo (due to

ﬁ%grg é}élcg{“@?ﬂ% uo plgg\sl\)é(;[lh% sepa 65r?6cqgﬁsoézoatdﬁ&ed ata constant pressure of

Ion usi
1d,06008sil The Bhg(3-hum paraek v E’dk@d B ye-i.dl capﬁlap;eﬂ)ﬂoﬁﬁg a lé?éypara’aon peak
hi gh speed centrijfugati on and the supernatant is
AppAityed approximptelynid athe edhiimpndt @fgmaﬁﬁqi by @getmseadmypdume stainless
sever s._of Si g

S0 1P Bt LG Fonlelbap B RSy afles YEAt Bl B ol > 150- -
PDORREALBca Rhpifa @ﬁ'ﬁj anll %%Irjoyghﬁ%'lyl Y.uRO E’H%rﬁﬁ‘é' 9¢ 'Tng}ﬁy efficient

el uted usi ng a phosphat e ffer containing SDS under

igmizafiian efothdietitimgpepPdodietiSnowice irinterfaceshto cifiter bodiléSR MS or
a?lgﬁ)'[?nﬁfi tl\if/gﬁ %r rtl-eﬁle{\ﬂ; ot%ma?ift&ﬂ.gﬁnéﬁﬁdegﬂﬁ&ftm@ G %%ICR mass
spectrapetel vonsad f(y smgldastam%&@aﬂéﬂmn ZJJgh'Fancgracg mass measurements

anQl thQ e theia?irve ?et‘rérﬁgtzﬁ Flﬁg}éi ml) st Oélggt{l ! ,{lﬁda&DﬁnhiggH 6k trap mass

I TTUni zatl ons - &
spedttomuers@ Q@ XBdFherirsiQarestdCapQ Smg]ofe,m)ZWza;dsed frerdM$/dS.
al um num hydroxi de and 109 gerns of Bordetella
pertussis. Subsequently the last two i mmuni zations are
carried out intravenously on the 3rd and 2nd day

before fusion using 100 ng TIMP-2 in PBS buffer for
Exauiple b) Fusion and cloning Spleen cells of the mice

i mmuni zed according to a) are fused with nyeloma cells
according to Galfre, G, and MIstein, C, Methods in
EmeyativnadwniiBodidOi@ithe Betdaell Failuréimarker GtRPs2 ca. | *108
spleen cells of the inmunized nouse are mxed with

2x1 O7 nyel omacel I s (P3X63- Ag8- 653, ATCC CRL1580) and
cent rRdyctyed] {ritibodiyto die 200l faihd-e aticher TINP-2 éd genertes for

n washgd once,w th RPM 1640 di.um w thout fetal

foetfipe SEPEfHR cBREF o e Bleb e T ag Ao AR g FhiBad levels of
MR bg dmiaalodetebtion akkeys s @V esadraBlotiisg shSERISAed, t he

cell sedinent is gently |oosened by tapping, 1m PEG

(nol ecul ar wei ght 4000, Merck, Darnstadt) is added and
Recs@bitayit pidiéihtekpissidhh ireE. cblimin in a water-bath at

37C, 5 mM RPM 1640 wi thout FCS is added drop-w se at
roomtenperature wthin a period of 4-5 mn.

Af t erinaidis t6 gederfReWhtiledies to AiMM-Ryire@niifiait@Rpicssionl dédle protein
.drop-wi wiithin ca. 1 mn, mxed thoro ghl fille

1§ Bt oy S i (oo 76 SR emARGS S Applying a Embination
of the RTS 100 expression system and E.coli. In a first step, the DNA sequence is analyzed

and recommendations for high yield cDNA silent mutational variants and respective
PCR-primer sequences are obtained using the “ProteoExpert RTS E.coli HY” system. This
is a commercial web based service (www.proteoexpert.com). Using the recommended
primer pairs, the “RTS 100 E. coli Linear Template Generation Set, His-tag” (Roche
Diagnostics GmbH, Mannheim, Germany, Cat.No. 3186237) system to generate linear
PCR templates from the cDNA and for in-vitro transcription and expression of the
nucleotide sequence coding for the TIMP-2 protein is used. For Western-blot detection
and later purification, the expressed protein contains a His-tag. The best expressing
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subsequently centrifuged for 10 min at 400 g and 4C

The sedinented cells are taken up in RPM 1640 nedi um
w@omwbaleseng 10% FCS and sown i n hypoxant hi ne- aREBEP200£007853

sel ection nmedium (100 mml /1 hypoxant hi ne, 1ng/m

azaserine in RPM 1640+10% F . Interleukin 6 at 100

Hlnght 18§d(§:%gﬂ§cg A]Pst%ﬂg?rdﬁ? B %ﬁp@ssﬂfn%fdrﬁefc&ﬁt)ﬂ rellre AH&T out

mary CU tures are tested
a@p@irdmg to tﬁmmsbuct}ons Tf e mapdedteter.dhs rrﬁapmtyve&lﬂl% priogyct,
|
AR PR Lo B 5y BB B and 17

tagainatdrNiseldned kito tBe pBA]:DQGDRab%ectcﬁ (Astitesken K nfleulig denmmny,
owthpsdd itive. nogl obulin 1sglation from

I
@ﬁeNeg-‘? A3QQ Jfaléo‘glagé%r&ﬁ% RURER & INASE TSRO ssion using the

{%ﬁ'}i@é eﬁ&mrlé\&ox@u@eﬁs b MsfOFmdAGhEDE. Cc%h'Bi, PEMDED) (Studier,
|unlconta|n|n

%

%%4 qtfabeF@@df Brzymalalps (i $p0y 6 &M@ t{@ﬁ@?%@ hactesip are
iR 1Hia'\?{bl'H5tch'\fojﬁxlotéY§§xﬂrQ§§?8ﬂ Order No. 144-050). n
average concentrations of 100 ng nonocl onal anti body
per m are obtained in the culture supernatant.

Pur i TpGaidaa0, of Hfshl‘ﬁ\/ﬂﬁuitﬂlg&ﬁj AR ddife fGﬂB ng‘@tandard procedures
supernatant Is carried out convent i onal thods i'n
gy oNéichelat gql]ugtn; @rl(eﬂy,d | oﬁb@qﬁr@ﬁ wétuf@ccg\tggmg tlte expsession vector

L the }&{’?tﬁf@ﬂﬁ ‘ﬁ%ﬁ%o gﬁéllgtg% bg J:&ﬁﬁ?%géﬁ 1. 89R)cell Fellet is

neration O nal "anti I es | nmuni zat

IES}ISPCIIdtdnn byais |bgffer, aomtaveasmg Braspkdteorptb8.01 hdd gﬂamcbum chloride,

[, ut Tl MP- 2 d
BRirol R hrogy ol R ReT bEh ViR et PR E Spprrax®.
TEas1ble @&Qéﬂial isSpellafed 'Biy h%‘l‘l s‘p’eéd"lceihffiﬁlgkf tiohh@dehtbiiebintait is applied
da S. ?, 14 ‘and 3

ra an
{¢ shromaRERABIC ¥ TREPITBR R hrLmih several bed

\@ﬁﬁﬁéd Jﬁfk'issi)u?ﬁr ﬁﬁl%%ﬂ BOelabiies Wﬂ%ﬂﬂfﬁﬁ cgnﬁﬁﬂn;ﬁpm lg)ha.te, pH 8.0 and
Purification of (i hmunaog fromrab

Ié@aulﬁmﬁiy, b@wbm‘qgan lsml'eted BFIP&P Pﬁﬁsphﬁterbugsbfgm?@l%cﬁ% under

% M m sul fate One vol une of rabbit serumis
|Iuted with 4 volunes of acetate buffer (60 nM pH
4.0). The pHis adjusted to 4.5 with 2M Tri s- base.

Igfaﬁﬁé’tkdﬁ:oﬁﬁblqocﬁ&él HhiisddiQfa g&!ihkﬂ*ﬁl@ Br(ﬁéimlﬁliP hs added

rop-w se under vigorous stirring. After 30 mn the
sanple is centrifuged (13,000 x g, 30 mn, 40C), the

%?Hnﬁ&mﬂtﬁ)‘fﬁffﬂﬁge and the supernatant collected. The pH
supernatant is adjusted to 7.5 by the addition

of 2M Tris-base and filtered (0.2 nm. The
| munpgl QR WA RA/1idict e 1ﬁfﬂﬁﬁf ﬂﬁﬁﬂﬁizedl ﬁltfé‘p@ﬁtoﬁ’ﬂeﬁlﬁiﬁi@h 100 ug TIMP-

under vigorous ‘stirring b drop-wi Se addi t'i on, of

2 hisrisntoiownd sfi¢rfavecks by two Emtheb ingraperitgmed draaptizations at ‘monthly
iferM. In this process each mouse is administered 100 ug TIMP-2 adsorbed to

aluminum hydroxide and 10° germs of Bordetella pertussis. Subsequently the last two
immunizations are carried out intravenously on the 3rd and 2nd day before fusion using

100 pg TIMP-2 in PBS buffer for each.

b) Fusion and cloning

Spleen cells of the mice immunized according to a) are fused with myeloma cells
according to Galfre, G., and Milstein, C., Methods in Enzymology 73 (1981) 3-46. In this

process ca. 1*10° spleen cells of the immunized mouse are mixed with 2x10” myeloma
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The precipitated i nmunogl obulins are collected by
centrifugation (8000 x g, 15 mn, 4C). The supernat ant

WO goodiostisay ded. The pellet is dissolved in 10 mM{CT/EP2005/007853
NaH2PO4/ NaOH, pH 7.5, 30 mM Na@_ and exhaustively
di al yzed. The di alysate is cen rifuged (13,000 x g, 15

oA A MES R o R O8] ). o

celbs 4 thagy wiashiedh od @ erlsh REM2 PG mad;Hm thGuiﬁetaB@lﬂﬁmqﬂa?‘fCS) and

CF)S{IE:H%&I S '4%%9 2 3PudT Lotk TH ARV RYLEL O Mlhe cel
staimzeit a;tgsmdy ldohened hypdpping 1 ohrRit{ngleagicdeight 490@:@&@#@%

[grrglcSE ; e 8((:1) d;%nr%%gg\%% {_qln ggeﬁg)e are coﬁ)ef_blt?leda 37°C., 5 ml
IMMD tﬁmmlthcantﬁ(}smachked Idmgewtmeeanrdmrm tampdraumwmhmcarptrmg of4-5
A5y e RE 0 PR FES e RN i .1
iy, FlixédnthdCouphlyNaHRROA0 MalGkith ﬁ‘fédmh‘h \ e 1@46+10% F(E&érand

| P Pty g
sabseqflenbecehiEedlor I i SoAlo K Aer The Fatefta] bt taken up
IBSR@ng Dﬁgmﬁﬁgdlﬁfﬁl’i:ﬁg?mﬁlg !E!}fa)rFEIS)and@aWn nﬁ\hyp30 dkaBthBnddaEhyerine

. | re a ter. m n. o
stig it Beioas oRmehUgoR e R, hi Bt rrrine ipr e 28R0-10%
I@ﬂ?elrn@@'l_?ﬁkinf @&OltO() 10 i Nd R ROhe N&ﬂrhtha grcﬁ/vthggtt:ﬂﬂvhfter ca. 10

e racti ons cont ai ni te

diy et gy STt A AP e aaHdes LR S S Spmimary
RtERX laedlbReiaOBLGRINGI teltil §laa By Reatody ﬂaoﬁxm £tidated cell

SPFiSiE i R HELY IRBVAINEHS 8o MG hHER o BEF ey o @ growth

BfiResol ved in sanple buffer consisting of 10 nmM
Tris-HCO (pH 7.5), 150 mM NaCl, 0.05 % Tween 20, 1%
SDS and centrifuged at 12,000 g for 10 mn at 40C
RIbA1iA QRERIBN A, ek @fl clif@reSHp&hRahaNt Was
rreasur by Bradford using a standard curve
constructed froma range of known bovi ne serum al bum n

st andﬁ{&@brﬁﬁhﬁrceﬂg dﬂtaﬁﬁecﬁﬁ@@bﬁﬁ at¥h H@hs&?ﬁpbﬁobt@ﬂ@ @er 1bth RPMI
mM Tris-HO , 2% SDS, 1% br ogphenol

1619 sredgm caﬁ@lr&ng w%ﬁﬁﬁ 2pd peelegtedriant FlaYsgwa Zermenﬁﬁﬁd

('I‘ﬁ&lﬁl?@&dxqgo afy e?ﬂ%/ﬁ\ﬁ'in,‘rh/[&‘léﬂ MERAPLES OVAEENS epﬁ[@gO? ®n average
by 12 0 Gel SDS gels ( Aner sham

enous Excel
cBhean¢tagingept H}%digén@m chopat %réﬁpﬁ@ Peicirl gigtabtained in the culture
ﬁlgﬁﬁlc lngl%% 6@%51% Qﬁﬁboc@t fr&h th@&ﬂ&ﬁ‘é blﬁﬁrﬁ:ﬂarpcl 198&%1&9 out by

cmmﬁlozl@l Ian@log%rrmﬁteﬁraghemlyry (e g. accordlng to Bruck C et al Methods
in Enzymology 121 (1986) 587-695).

Generation of polyclonal antibodies

a) Immunization

For immunization, a fresh emulsion of the protein solution (100 ug/ml protein
TIMP-2) and complete Freund’s adjuvant at the ratio of 1:1 is prepared. Each rabbit is
immunized with 1 ml of the emulsion at days 1, 7, 14 and 30, 60 and 90. Blood is drawn
and resulting anti-TIMP-2 serum used for further experiments as described in examples 3

and 4.
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m | k), menbranes were incubated with rabbit anti-rat
anti body for 2 hrs at roomtenperature, respectively.

wa\eaoe105ashi ng 3 tinmes for 10 mn w th washi ngPGDEPR100H007853

(0.3% Tween 20 in tris-buffered saline), nenbranes
were incubated with a horseradi sh peroxi dase

DR AES oﬂlgtsl (nﬁlﬁﬁfﬂ globgﬁl Glttiloin raBBitlse BB Escly@éatiagnd
anti - nopuse hern Bi ot echnol ogy Associ at es,
nrﬁ@PItatgmvﬁth@mm %EIL‘} and@apeptywatlfate for 1 hr at room
tenperature. Menbranes were washed 3 tines for 10 mn
and anti gen-anti bhody conpl exes were visualized

enharfeBeVRlHEwof sHhbiesstsn selilgtadanieh yolupes obfgetate Yuffe (60 mM,
ﬁH gl@t) NG M ad?@srtéﬂ 36 A% 1h bV Frigha&) @ﬁﬁryhl: BEd (2 BEBhPHS diluted

on an, X-ray | maccordin e manuf acturer S

Sém’ﬂ@ dpadd eéﬁafmrweamﬂelaﬂgmw 3rrnpaeAﬂﬁeéa°’§umrﬁbﬁ gargple is
C-EH\A%&%&& (13! I@Ugﬁ ﬁﬁ‘ﬁnﬁla@fj lﬁ%ﬁf@d%d tﬁ@gupernatant collected.

i on” of erum or asnma
Bmdﬁpﬁﬂle@pgmiagt dadnrisdén’ 5 ﬂvarthwbhmrw%hﬁ Tely-baseiaad filtered
(gf }Ilﬁ)e antigen, aliquots of the anti-TIMP-2 polycl onal
antl ody see, Exarrpl e 2) are conjugated with biotin

n thespenrtansisprecpitaipd endativigocoessdgring by the

%983?%4 GG P P PhBRER LB NI o of 200
Therpraupllﬁedrgnmunpglomlmﬂvphoﬂ.%ttad by cmﬂrlﬁlgatlon ¢8088 .8, 15 min,
@CZ% NaCl and 0.1% Tween 20. After incubation, plates

are washed three times with 0.9% NaCd , 0.1% Tween 20.

Theel dupelama'eant etiscaried D Ehegublletas d@sdivediin 10 enlvidaH L @ENa@H, pH 7.5,
| t r . . .
SR g S E0 I PRE TR SR SR BRI B £95 min

46 am&lﬁkered\f((ﬁ énprrt)t ndi ng of TIMP-2, plates are washed

three times with 0.9% NaCd , O. 1%Tvveen 20. For

speci fic detection of bound TIMP-2, wells are

Bioatitylatiesl ofpdlircldhr raibioligGdi goxygenyl at ed anti - TI MP-2

pol ycl onal antibody for 60 mn at 10 ng/mM in 10 nM
phosphate, pH 7.4, 1% BSA, 0.9% NaCd and 0. 1% Tween

20. Thdydhafdd esbbitIbGticlsroagle tads hegiml i HemiM Nasl,PO,/NaOH, pH 7.5,

TN T RN ML T R

DI gad ﬁﬂeﬂﬁ@ﬁmo%ﬂ@ﬂ o&drh Canfiarhidre, Meawahgileis chsomiaoyraphed on

Sﬁpzradei S8k mhr SarRbey Rantt attibs sl SEE0pPEE G Bhtaining

BETHA yre\vaBreddl. I\/ftfr@elohhlrﬁ(ﬂ&bMi%hhzt\ﬂ&%eérﬁmbtlh?ﬂ&fedraccordmg
For detecti on of antigen-anti body conpl exes s are
tp khe 3 eélfoﬁ\id[;‘ﬁe 100 m ABTS sol ution (Roche Di agnostics
GrbH, Mannheim Germany, Catal og No. 11685767) and QD
S rreasured after 30-60 mn at 405 nmw th an ELI SA
Digawgenylptionpf olpclonal rabbit IgG

Polyclonal rabbit IgG is brought to 10 mg/ml in 10 mM NaH,PO,/NaOH, 30 mM
NaCl, pH 7.5. Per ml IgG solution 50 pl digoxigenin-3-O-methylcarbonyl-¢-
aminocaproic acid-N-hydroxysuccinimide ester (Roche Diagnostics, Mannheim,
Germany, Cat. No. 1 333 054) (3.8 mg/ml in DMSO) are added. After 30 min at room
temperature, the sample is chromatographed on Superdex® 200 (10 mM
NaH,PO,/NaOH, pH 7.5, 30 mM NaCl). The fractions containing digoxigenylated IgG
are collected. Monoclonal antibodies are labeled with digoxigenin according to the same

procedure.
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Validation of TIMP-2 in plasma Validation of TIMP-2 as
a bi omarker for beta-cell failure was perfornmed using

WO b@6o QAT KI NE hurman Tl MP-2 | mmunoassay ( R&D BYFEPRI0B5/007853

catal og No. DIM 200). The assapwas carried out
according to the manufacturer's instructions: All
reagents, working standards and sanpl es were prepared
]?as descri bed. Excess microplate strips were renoved
e plate frane. 100 nL of Assay Diluent RDW
were added to each well. 50 nL of Standard, control,
or sanple* were added per well and the wells covered
Western Blet adhesi ve strip provided. The plate was
i ncubated for 2 hours at roomtenperature on a
hori zontal orbjtal shaker (O 12" orblt) set at 500 50
rpm Bxopimsempley sorichedsanst wplatrsddfrom thecmedium biddemsin columns
(ﬁ%t1§ﬁ5@£ﬁﬁe?§z§@@%ﬂmd%§ cﬁl’?b{lff ﬁ?ﬂéﬁi]@qnﬂpﬁns HQI (pH 7.5),
ess three

shed eating the

16D HMNaGIn8 A8 8 Toeerp Rl SBow centrifuzertcl24100ezoh10 min at 4°C.
'lsﬁe ofe?n &ﬁﬁgﬁ]ﬁéﬁ"dn éﬂb\ggﬂggﬁ? Lﬂtwamgﬁlreé\gg gg%&f&% dsﬁ?gla standard

, any remal ni ng
cas,‘m qoastiragfed frodee tange n@kndihebpvlae ErumsalbmnmitadiaadsdAfter mixing

%ﬁ}e& 3@?@%@2%5%%? g&% i/l I;]st ﬁﬁl 2%%1%%0 (ﬁ% %IO;[ILDNEn(ﬁ blue, 25%
ghyweml.eahdi 4.4 naMn2mexdipdsdthanodt pH 6.8 reohdi mcuMIoadatfmf’C Zor 5 min,

sg&gfeﬁ wake Je?%@ceﬁi%?@% Ho%ogghotuh %cée@?é%?& gn[seiAmersham Bioscience)

ratron S wer e°repeat e
amﬂStlmttor traasféiméd,l tontm Nigpeellalide dndnbreaesh Afeek linciratbedh blocking

S0 PATBE R 25 AP i TR 58 58 o ey

Iﬁiﬂt)u tmembnaIBSS adce dhdubated chithvahbbit Bhe-raptantbbdydénsthyrs at room

d th O m
oS LTSS U, L P 03
Tareehy30 Sn Ofrlsﬂaiffeeﬁ salladed),; n@nhb’rhﬁ@ WUid lindupatell Wit a horseradish

novel marker meas n ts.

rE e et iR 180 SRR amntiog 1t Fal @Bt pase lgGea

(8buthuegBlveedhsologs Wssdciatyl Ia0MBaiiAghdneAl Bviebectbdly) for 1 hr at

those neasureg/{e}ngﬁlo atlent}g V\%th de 8trat ed, nor nal bod

AP Le TN s, Menthranes; Wete dyher © SiagsyieT 40vBd ikt FBigrBgtibody

cbish andasé \&ddﬁ%at b? bn te@&hn&d%ﬂé@iﬂtﬁﬁm‘é&&ﬁce"’ﬁ&éﬁ%@nt (Western
i cant . The resul vvere as

05 ta,k%g_ f%Squ@f:?ﬁ ngy, og:ogg E)éﬁlpn according to
tgéﬁgﬁﬁﬁ&uré} s%rgg/cgj +/- 0.891 ng/m, p= O 0107
(significant) Type Il diabetes: 2.8 ng/m +/- 1.133
ng/ m, p=0.00000299 (highly significant) I GI (inpaired
gl ucose tolerance): 2.9 ng/m +/- 0.645 ng/m,
=0. 0464 (significant) IFG (inpaired fasting glucose):
Aamplef.bi +/- 0.617 ng/m, p=0.4798

ELISA for the measurement of TIMP-2 in human serum and plasma samples.

For detection of TIMP-2 in human serum or plasma, a sandwich ELISA is
developed. For capture and detection of the antigen, aliquots of the anti-TIMP-2
polyclonal antibody (see Example 2) are conjugated with biotin and digoxygenin,

respectively.

Streptavidin-coated 96-well microtiter plates are incubated with 100 pl
biotinylated anti-TIMP-2 polyclonal antibody for 60 min at 10 pg/ml in 10 mM
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|FGH GT: 2.8 ng/m +/- 0.475 ng/m, r=0.0731C ains 1.
A nmet hod of screening for a conpound which interacts

wowaoke/oTdskP- 2, conpri sing the steps of a) cont aeCT/BB2005/007853

protein TIMP-2 with a conpoundyjor a plurality of
conpounds under conditions which allow interaction of

?’ ad1 BBSA, 0lovs BhEL MY, l%q%@fﬂ no SAffértlﬂcu-BhNEn %)lates are
ﬁ‘F tect | Pﬂg the | nLer acti on bet ween sai d
&t fimgs with O5pMakes)-Wettvesa28- Yellyae ﬁhqndecubzltedpfor 2h
Wﬁﬁ Bi@l’i’er Qfseﬁeﬁ HE8RLA Of ThRre S nAARR ‘IBE‘&e r‘(@ée Eﬁ}‘?@é .‘?)Vﬁ Rtandard

and/or inhibit and/or attenuate beta cel

BBispR PEWHY dilwied plaspi samples fr@@npﬁ@pt% ar @@d@@m EIMPt?n plates are
Msﬁ&?ﬂﬁl V&t!ul}{gs vglth 6)9%@1@@1" dd g 'Itvﬂs% gé’a dé?éc@lbﬁ'otf' bound

ereln mpoun e activit

lbonwellsmrermwbazed wth 180 nb@ﬁmgbwmlmmr-ﬁwﬁﬂ polyclonal
Ao o8 £d; fdr %6 'nlﬁhtai @@E@r@% ho W'pw gr})[ag’e, gﬁ“ﬁ 4,785 Bod @ﬁ%%@m and

one ri S ng

Gi%p W)‘:fen |2ﬁrfﬂtﬂr¢afb_er, lptexae shashedithviee zinpqs lt@rerm@fesmépuaé} antibody.

e S A T s

(B@bhw@lageoﬂms é‘rhin alannhejmGerpranyj Gajalop &os 1633706) for 60 min in 10
or e@g Efe}%(e) Sp% A)-IESIXF) %9 j gl%&%n% i({/ﬂ’%vﬁ%n I%legla{eg alte'})ﬁbsequently

13 a S é nc
weshpbtuer tithet with hessatns banfiely. ﬁor daftlmtbxntcsf aangldrﬁantd:&idayemplexes,

B3B8 80 B TRRLR T  BRg Gfontm,

(ﬁm'ntaay,rﬂdﬂlb?m aB685767a)ragdtOD isctheasuredrafier 30-60 nsin ae40f mg with an
ﬁ]ﬁ gorrpound that prevents and/or inhibits beta cell

P E5%8€T6 A nethod for monitoring the progression of
di abetes, conprising the steps of a) providing a
l[iquid sarrpl e obtained froman individual, b)
contacting said sanple with a specific binding agent
E}@mPTdNE’ 2 under conditions appropriate for fornmation

a co bet ween sai d bi ndi ng agent and TI MP-2,
aE?nggJFﬁ@?%IP RfSTe anount of conplex fornmed in (b)

to the anount of conpl ex formed in beta-cell
failure.7. A nmethod for npnjtoring the efficacy of

Validatipmat TIMP &.aaaée%aarkerofﬁpbﬁféﬁﬁ% %ilyee Wasepsatogped psing the
QUAKTIKINE Bunh A YT HIPS A TRhRInSRs A (FED ki Q8ma cRRldgas. DTM 200).

treated agai nst di abetes,
The assay was carried out according to the manufacturer’s 1nstruct1ons

All reagents, working standards and samples were prepared as described. Excess
microplate strips were removed from the plate frame. 100 uL of Assay Diluent RDIW

were added to each well. 50 puL of Standard, control, or sample* were added per well and
the wells covered with the adhesive strip provided. The plate was incubated for 2 hours at
room temperature on a horizontal orbital shaker (0.12” orbit) set at 500 £ 50 rpm. A
plate layout was provided to record standards and samples assayed. Each well was
aspirated and washed, repeating the process three times for a total of four washes.
Complete removal of liquid at each step is essential to good performance. After the last
wash, any remaining Wash Buffer was removed by aspirating or decanting. The plate was
inverted and blotted against clean paper towels. 200 UL of TIMP-2 Conjugate were added

to each well. The plate was covered with a new adhesive strip and incubated for 2 hours at

room temperature on the shaker. The aspiration/wash steps were repeated. 200 UL of
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b) contacting said sanple with a specific binding
agent for TIMP-2 under conditions appropriate for
wo oroamiisen of a conpl ex between sai d bindi ng apEEPZNH007853
TIMP-2, and c) correl ating thegpanmount of conpl ex
formed in (b) to the anmpbunt of conplex fornmed in the
SABSERCS 1]9&1?}1. AL IRIRE to Sich AvelTBtdeR: FrB lidhe ShAUReRrSinlibated
beta ce ailure conprising the steps of a) providing
for 30 MidesaTpda tahpabedot therheachtopchOyildoeiitop Bylution was added

cont act | saj.d . sanmple.wih speci fic Qi ndi.ng, agent .
16 el 13e Gt demAa0E ?aﬁfﬁgveﬁaﬁ? 35‘?{‘8?89%3“? 30 s, using 2
nokroplfe pRldexsebri e .sai d bi nding agent and TI MP- 2,
and c) correlating the amount of conplex formed in (b)
to the diagnosis of beta cell failure. 9. Amethod for
nmoni toring the progression of diabetes, conprising the
steps of a) providing a liquid sanple obtained from an
Exﬁﬂlpifi@ual, b) determining the activity of TIMP-2 in
said sanple; c) correlating the activity of TIMP-2 in
b) to the activity of TIMP-2 in betacell failure. 10.
Stetistipa) @ntlpsis pinftieatdaiy t he ef ficacy of treatnent of
di abetes, conprising the steps of a) providing a
| iquid sanpl e obtained froma patient treated a,%aliﬁn?t,
Glinagsb utility of theyeqvel mirken §INRe wastassepseq by mmepsugmgits lgvels in 10

' . r ' j¥donlint ihdthe levels
S SRBHE g SRR ORI i Mipi e e
withethosemeasurad inAOrpatiprss withrdegiongtmeisd sornalhetacel dpnction.
St SR e By a1 St Bl R ettt i e
<45 takeryasgigiifideRt.2 in said sanple; c) correlating the
activity of TIMP-2 in b) to the diagnosis of beta-cell
failure.12. The nethods according to any one of clains
Thetresulth wekeiastthbowschar act eri zed in that said sanple is
serum 13. The nethod according to any one of clains 6
to 11, further characterized in that said sanple is
Qmasoie2.3 hd/miFHe0.689 hgidalaccording to any one of clains

'J;?W%;f élg'ab’esafagiri Qg/gxll 9!—'7—6‘6§§It r?gr/kﬁ,ep‘id.dio% Qﬁéniﬁ@in(b sanple is
Type II diabetes: 2.8 ng/ml +/- 1.133 ng/ml, p=0.00000299 (highly significant)

IGT (impaired glucose tolerance): 2.9 ng/ml +/- 0.645 ng/ml, p=0.0464 (significant)
IEG (impaired fasting glucose): 2.5 ng/ml +/- 0.617 ng/ml, p=0.4798

IFG+IGT: 2.8 ng/ml +/- 0.475 ng/ml, p=0.0731
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15. Use of protein TIMP-2 as a narker nolecule in the
di agnosis of beta cell failure froma liquid sanple
wobdcaionsad from an i ndi vidual . 16. Use of prot ePOT/EPNPS/@7853
as a marker nolecule in the eggly diagnosis of type |
di abetes froma liquid sanple obtained froman
i ndi vi dyal . 17. Use accordi(lginisd cl ai m 16, wherein the
early diagnosis is made with a sanple derived from
patients suffering fromglucose intol erance. 18. Use
1.0f  RAR&RbEA of dMRnthgffoF a empdward wigich heterarie grighsBIMIN 20domprising
dlabetes 9. Use of protein TIMP-2 for nonitoring the
eff éEfSPS treat nent of diabetes. 20. Use of protein
TlalyPeénta&irf protekeTIVPI 206 £ cdrapoinet ér cplutalitpof cwmpqumds under
conbi nat.i on mntgﬁf. | east on ot.her o
for Berditipry which allqy migractiqneo ?’Qgcﬂﬁ?ogngiorﬁg’?‘g &t¥| f compounds
Tﬁldl %tgl'ﬁl%miaddkgu' d sarrlpl e obtained from an
i Vi dua i mmunol o kit co
| duls tetgefingsthe snteriagtion pRIVAR 89&[ ?ﬂml?%}ndﬂr@g Iéf é{ﬁ’g Binpounds with
auxi ts for nmeasurenent of TIMP-2. 22. T
e PUREReE "

net ho nd kit substantially as herei nbefore
descri bed, especially with reference to the foregoing

2EX a%&gﬁ?ﬁ k%% End foph toi8psdddthatmalipfdvemiidler ifibitand/or

as a novel target /parker for
bet att@gialtebmm]ﬂrfeﬂt&zwmmé&gtbwe@ 160> 2 <170>

Pat ent |
o) s g bl ooy S M e e e (). (220)

<22B) amsgmgﬂmbctlvnim@wtemd"éMPIZ Met Gy Ala Ala Al a
Arg ereml_ﬁ %o@égu%fﬁh%l%lj %Xc&ﬁig dﬁ?k‘ot’e&gﬂMﬁZga démpound

Leu"
Ser tlRrtandygirevent and/or inhibit beta cell failure.

3.  The method of any one of claims 1 and 2, additionally comprising the step of
immobilizing protein TIMP-2 prior to step a) or between steps a) and b).

4. A method of screening for a compound that prevents and/or inhibits and/or delays
beta-cell failure, comprising the step of detecting soluble TIMP-2 secreted from a
host in the presence or absence of said compound, wherein a compound that
prevents and/or inhibits and/or delays beta-cell failure is a compound with which
the level of TIMP-2 secreted from a host is changed.

5. Use of protein TIMP-2 as a target and/or marker for screening for a compound that

prevents and/or inhibits beta cell failure.
6. A method for monitoring the progression of diabetes, comprising the steps of

a)  providing a liquid sample obtained from an individual,

_ b) contacting said sample with a specific binding agent for TIMP-2 under
conditions appropriate for formation of a complex between said binding
agent and TIMP-2, and

¢)  correlating the amount of complex formed in (b) to the amount of complex

formed in beta-cell failure.
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20 25 30 Hs Pro Gn G@n Ala Phe Cys Asn Ala Asp Val
Val lie Arg Ala Lys 35 40 45 Ala Val Ser Gu Lys Gu

wy/aloehss28er Gy Asn Asp lie Tyr Gy Asn 50 55PGDEP005/007853

lie Lys Arg lie Gn Tyr Gu ligglys Gn lie Lys Mt
Phe Lys 65 70 75 80 Gy Pro Gu Lys Asp lie Gu Phe H

e Fyr T m&RdPhPmesltoes thdlcBidey SOr&pm¥ad oﬁ&i@oe@s%oﬁ‘fﬂmmg the
Ser Leu Asp Val Gy Gy Lys Lys Qu Tyr Leu lie 10

105 110s%Pso3y Lys Ala Gu Gy Asp Gy Lys Met HIS

lie Thr Leu Cys Asp 115 120 125 Phe lie Val Pro Trp

Asp Thr Leu, Ser Thr. _Thr Lys Ser. Leu 130 13

140 #sn pwidmesn hgpid @mplﬁ@gta@eé fw@ a@ﬁﬁer@geat%gm@ diabetes,

Th
[ 40 Qi field sl S 480Nt 50, e i

Trp Val cvnfht@la aw@pngﬁs 5 f@rmé%or@fiﬂ Hr%p €5 betweep gaidbinding

Phe Phe a%lkﬁta}ﬁOI‘Imz]&g Cys lie Lys Arg Ser Asp Ay
Ser a Trp Tyr Ar y Ala Ala 195 200 205 Pro

Pro q_ys qoFi§ @mﬁﬂwmm@w 0A§‘£II1P1€§ famedas §bpioghe amopniof complex

220 <2103 24 2kh3 BRRHRAREE. <213> Rattus
norvegi cus <220> <221> rat TIMP-2 <222> (1)..(220)

<223> accession No. P30121
8. A method for the diagnosis of beta cell failure comprising the steps of

a)  providing a liquid sample obtained from an individual,

b)  contacting said sample with a specific binding agent for TIMP-2 under
conditions appropriate for formation of a complex between said binding
agent and TIMP-2, and

c)  correlating the amount of complex formed in (b) to the diagnosis of beta cell

failure.

9. A method for monitoring the progression of diabetes, comprising the steps of
a) providing a liquid sample obtained from an individual,
b) determining the activity of TIMP-2 in said sample;
c) correlating the activity of TIMP-2 in b) to the activity of TIMP-2 in beta-

cell failure.

10. A method for monitoring the efficacy of treatment of diabetes, comprising
the steps of
a) providing a liquid sample obtained from a patient treated against diabetes,
b) determining the activity of TIMP-2 in said sample;
c) correlating the activity of TIMP-2 in b) to the activity of TIMP-2 in the

absence of treatment.

11. A method for diagnosis of beta-cell failure, comprising the steps of
a) providing a liquid sample obtained from an individual,
b) determining the activity of TIMP-2 in said sample;
c) correlating the activity of TIMP-2 in b) to the diagnosis of beta-cell failure.
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<400> 2 Met Gy Ala Ala Ala Arg Ser Leu Arg Leu Al a
Leu Ay Leu Leu Leu 1 5 10 15 Leu Ala Thr Leu Leu Arg

wee@oAlE2Asp Ala Cys Ser Cys Ser Pro Val 20 25PGDEP:085/007853

Pro Gn Gn Ala Phe Cys Asn Al Asp Val Val lie Arg
Ala Lys 35 40 45 Ala Val Ser u Lys Gu Val Asp Ser

€] I &
© X P8 ARl e ip AP AR S3ER B bk o v
80 GS}ud:%mmpﬁspsayamAsp He Gu Phe He Tyr Thr Ala Pro
Ser Ser Ala 85 90 95 Vval Cys GI y Val Ser Leu Asp Val
%e Lys Lys Gu Tyr Leu e 100 105 H O Al a
é3AT @ethod] agcandingoyany pse rvétc ajgns6 kp &1 fﬁrthgre@ha@féenzed in that

ol 143 ME.l e Val Pro Trp Asp Thr Leu Ser lie
Thr (1511 %%gp% ?%er Leu 130 135 140 Asn His Arg Tyr
Gnl\/thIyC,ysGIuC,ys Lys lie Thr Arg Cys Pro 145

1594 1’Fl§e %1 %C&ﬂdﬁl%%ﬂ%é@fﬂﬂth@G 881,585 thEF hafiidlerized in that
65 170 175 Trp Val Thr G u

Lys scerdsan@mgnv}@lg/blep Gn Ala Lys Phe Phe Ala 180

185 190 C,ys lie Lys Arg Ser Asp Ay Ser Cys Ala Trp

Tyr Arg Gy Ala Ala 195 200 205 Pra Pro 3/ (fEl

Phd51Wse aprotein TEMP-Aspa prasker mpolequle frpthex 1agn031s of beta cell failure

from a liquid sample obtained from an individual.

16. Use of protein TIMP-2 as a marker molecule in the early diagnosis of type II

diabetes from a liquid sample obtained from an individual.

17. Use according to claim 16, wherein the early diagnosis is made with a sample

derived from patients suffering from glucose intolerance.
18. Use of protein TIMP-2 for monitoring the progression of diabetes.
19. Use of protein TIMP-2 for monitoring the efficacy of treatment of diabetes.

20. Use of protein TIMP-2 as a marker molecule for beta cell failure in combination
with at least one other marker molecule for beta cell failure in the diagnosis of

beta cell failure from a liquid sample obtained from an individual.

21. An immunological kit comprising at least one specific binding agent for TIMP-2
and auxiliary reagents for measurement of TIMP-2.

22. The methods, uses and kit substantially as hereinbefore described, especially with

reference to the foregoing examples.



