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WO 2006/010529 PCT/EP2005/007853 -1 TIMP-2 as target/marker of

wBeiﬁ’nEBU(;f%@ure Type 2 diabetes is a disease of fast growing W@Wﬁ% /007853

importance and can be described as a failure of the pancreatic beta-cell
(beta-cell failure) to compensate, with enhanced insulin secretion of the
beta-cells, for peripheral insulin resistance. This failure 5 is explained by
both a relative loss of beta-cell mass as well as secretory defects that
include enhanced basal insulin secretion by the beta-cells and a selective
loss of sensitivity to insulin mainly in skeletal muscle but also in other
organs. The loss of bgta-cell functlon is believed to be triggered by
long-term exposure te-BARanES BRI RS HHIRAS (glyco- and
lipotoxicity). 10 There is currently no cllnlcally proven treatment that could
prevent or delay beta- cell failure under lipo/glycotox conditions. It would
also be useful to identify better tar gets for treatment and markers for
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%%IEB blecrlr]f kno om the state of the art. 30 TIMP-2 interacts with the
atype nase in preference to the 92-kDa type IV

collagenase that forms a complex exclusively with TIMP. TIMP-2 can
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targets for treatment and markers for detection of beta«celi failure or function that are

more sensitive or more reliable than the markers commonly used, such as insulin,

proinsulin or C-peptide.

Furthermore, it would be an advantage to identify markers that can be detected in

plasma.

The aim of the present invention is to identify and provide a novel target to screen
for compounds that prevent, attenuate, or inhibit beta-cell failure, and for a marker that
allows for monitoring and/or diagnosis of beta-cell failure at an earlier stage of type I

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 I'V collagenase in preference to the 52-kDa
type IV collagenase that forms a complex exclusively with TIMP. TIMP-2 can inhibit the



inflammation and tumor formation (see e.g. Umenishi et al., 1991, J.
Biochem. 110: 189-95). Surprisingly, it was found that changes in the
levels of secreted TIMP-2 are found in beta-cell failure. Therefore, the
disclosure provides a target for the treatment and/or prevention of
beta-cell failure, and a novel marker for the early diagnosis of beta-cell
failures in diabetes. In preferred embodiments, the novel target and/or
marker TIMP-2 may be used for diagnostic, monitoring as well as for
aclygop hiRg o peBed \WALHEHSER ifPatidhtio Mo e didinastibrane-type
merpéthiottiaccordifg teethesdistles remaypikelpitorassié ssiefficacyuef invasion in
inflieatmenhandmectience abbetaweliailuse.dn theifollowcng.of patigotss)
Therefore, the disclosure provides the use of protein TIMP-1 for
mon§orln9 ti]e efflcag of treatment of ((jf&betes In_preferred embodiment,
the dIAGHELEE Mo HAL SRR the diclsétliedls g dr e tfirgnd in
betpngpBdabae| heriifge, Sisdinsiagse sosidsjects switio thedrprivediathosietion of
betelialbietebubyanhe asutingritee flevet efrh MR and cawetdtivg thelevslcas.
TIMP-2 to the presence or absence of beta cell failure. The methods of
the qlsclo ure are u&eful for monltolrln égmﬂ SS|on of iseas

b ts. ¢
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diagnosiitARRIEIOTHIB ATrEEH B iROKE TR PARSESaNd Diabetes. In a first aspect,
there is provided a method of screening for a compound that prevents
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regmepppliabstsereted from a host is changed. In a second aspect, there is
provided use of protein TIMP-2 as a. target and/or marker for screening

for aif;%en%@@rma&n@v%deA%anhélmsa Q@é&&aﬁg 9%%%%5&%4&% ' for

aspect therel ravided a method fo monlto ession
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betagehtdiord IMP-2 under conditions appropriate for formation of a complex
between said binding agent and TIMP-2, and (c) correlating the amount of

Comﬁ)l%xn%(&%gh% tl(Q)c{gc hsem%ma(r)euﬂge P T ?nex forrrln ed mreps%toan O%J t%?]e disease

failure. In.a fourth aspect, there is prow a method for r%onltorln

th‘%‘[‘ﬁé %9 El)llffﬁfé:artrﬁggﬁs (.}f:ad:ng to diabetes, namely Insulin Resistance, [mpaired Glucose

Tolerance and Diabetes.

may be used for

In a first aspect, there is provided 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.

In a second aspect, there is provided use of protein TIMP-2 as a target and/or marker for
screening for a compound that prevents and/or inhibits beta cell failure.



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 3 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 fadmed in (b) to the amount of complex
formed in the absence of treatment. In a fifth aspect, there is provided a

method for the diagnosis of beta g%ﬁﬁﬂa I %Omgi@gggém%%s&%ogfe%ﬁbetes,

praviding a liquid sample obtained from an_indivi con ,actlngj said |
corgarﬁﬁ%*%iﬂ%egs SEIREBINGY BYEhBRS AR LIS AL SRS () contacting
saidh prppolsricite fortorindtisinofzantdonplei bl tivdes s asdit windipigragenoafgmation
of d¢Mitpi2y and«hcar elating iheamotunpi2camplexofetmeginr oletbecompiex
forﬁi@gﬂ%ﬁo%@%&%ﬁ%ﬂhﬁeé %Mm @?Q@&Lf&h@{& is provided a method

for monitoring the progression of diabetes, comprising the steps of a)

providing a liquid sample obtained from an individual, t%igetermining the

activity! oP Vs intieaid samtiled &yssird i ErirBeter ity Geamp syt of
diatetthecantvitinothd MR- 2fiebetevclifailined Imarse vehihedSpects theretiseated
agatQ\idesta, Methaddalrenitorngdine eificasy ghdrgatment 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. In an eighth aspect, there is provided

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. In a ninth aspect, there is provided

use of protein TIMP-2 as a marker molecule in the diagnosis of beta cell

failure from a liquid sample obtained from an individual. In a tenth aspect,

there is provided use of protein TIMP-2 as a marker molecule in the early

diagnosis of type Il diabetes from a liquid sample obtained from an

individual. In an eleventh aspect, there is provided use of protein TIMP-2

for monitoring the progression of diabetes. In a twelfth aspect, there is

provided use of protein TIMP-2 for monitoring the efficacy of treatment of

diabetes.



3a In a thirteenth aspect, there is provided 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. The disclosure provides
a method of screening for a compourdd which interacts with TIMP-2,
comprising the steps of a) contacting protein TIMP-2 with a compound or
ag AR EiiPol GO BRMHRIPRL SR RISHIANH MNIER AHAMLINIERACHAR@binding
22 SRISLEATRPUN a1 @ Rlurglity of, compoingds with. TIME. & 1%”@ b%%?éec%rh%t of
t%e_ mteracti,ohabet een sal %ompoung or pf)urgilty of ‘comp L}n S With'
congplek P Btibe AR bR dEB @ provides a method of screening for a
compound that prevents and/or inhibits and/or attenuates beta cell failure,
compyigingithespéepsiefajscaiatagding ameapmaungovitigiiatesn TdMReR; faiture

¢ iatr .'iya .el it | 0 d in
i e b Rl

: TIV .
SRR Sy PPV B AR BIBP R ATBR: ANl StteTRyStE BB fffirate for formation
of prefarablyctean risthvdisgieitsraiyl B risebdhroseayine timamebif sihepmplex
forprat&inb) tViRe Zipgtositoosten ediidkibetween steps a) and b). The term

"activity" as used herein refers to functions of TIMP-2 such as, e.g.,

inhibjtion. of MT-MMPI activity by TIMP-2 (Will et al., Biel Chem. 199 I

ool 3T P e o e o RAER o B e bR et
comRibitfolior gl atinage atingit inyidrmmple qgaity e from arpgigidust b gggrmining
theSeiv 8330 1n4)ie gniple Re verskizyiograpity ¢& jMirsdribed ihe@iiirgty of
Tretral.Aealc-Bieghem. 244, 161-166 (1997)) The present invention also

includes cell-free assays. Such assays involve contacting a form of

TIMP-2 (e.g., full-length polypeptide, a biologically active fragment of said

polypepitlEnPRYdsTeRedt Staided MBS aIrs 4 poriBh S treatment o
digheligg epriciayindtiha siept compoemndizmne lideiermimiaptirenabilityrof thrsiteistreated
ag£lonpiabiel o) kinctosaidnpalypepideBinding af thehestc cemaeundi®actvity
of FRIEPROIYBERIE LAR B Aaigpnined Sitlal.ditecily,grindirectly as

described above. In one embodiment, the assay includes contacting the

said polypeptide with a known compound which binds said polypeptide to

form!Arfa ey inixegre, Beistat ey tfe! as e tedxiarediirpeaiteat beta-cell failure,
comprispeuhe staprdodi et ermiding A iquablitypdd theiest Eampoludd-tnihter dettrmining
mWEhs9igrnalypentide whereip) determinng ekl el e 188} w the diagnosis
orgampound to interact with said polypeptide comprises determining the

a%ﬁity of the test compound to preferentially bind to the said polypeptide

as compared to the known compound.

In a ninth aspect, there is provided use of protein TIMP-2 as a marker molecule in the

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

In a tenth aspect, there is provided use of protein TIMP-2 as a marker molecule in the

carly diagnosis of type 1 diabetes from a liquid sample obtained from an individual.

In an eleventh aspect, there is provided use of protein TIMP-2 for monitoring the

progression of diabetes.

In a twelfth aspect, there is provided use of protein TIMP-2 for monitoring the efficacy of
treatment of diabetes,



WO 2006/010529 PCT/EP2005/007553 -4 The cell-free assays of the
present invention are amenable to use of either a membrane-bound form

of a polypeptide or a soluble fragment thereof. In the case of cell-free
assays comprising the membrane-bound form of the polypeptide, it maybe
desirable to utilize a solubilizing age?ﬁ such that the membrane-bound

form of the 5 polypeptide is maintained in solution. Examples of such

solupi Iézmee@gm?éeelﬁ@e &%}omw@@wme JUCIP 250 :06VISHISOSIAE: for

i)eta cdl?gaelc luco at Qnd“(f)l e tlz;[ge >?he"618g1t @?X&l'e}idﬁ%wgﬁ%ﬁ%ﬂﬁe in the

ecano glucami rlton Triton X hesit
dla%‘Biﬁd’é%ﬁB&ﬁ} éﬂ%ﬂ% ﬁ@ﬂg %%@éﬁz}g};)lﬁ ogtT %ed from an individual.
cholamidopropyl)dimethylamminio]-1-propane sulfonate (CHAPS), 3-[(3
1o chamigapropybdimeihylamomitied-2-hydraxy:pippane sulfonateacts with
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In vaqous embodiments of th g above assa of the (1{ purality of
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cogppadstioh S mpladdn febiiingshg m@e&w&@yéﬂ‘fé?ﬁeléfcﬂieﬁaw;ﬁépmﬂy of
comgithrasbindingdmpdleeyigicas well as to accommodate automation of the

assay. Binding of a test compound to a polypeptide, or interaction of a

pO'de{tha%%ggi}g %r%ga&"“% molecple in tehglg%fe sence.and aest?rLPrevegts and/or
can ate com can be accomp Isnedn any ve swta ef

inhils sl Pfgaﬁ‘i%“ﬁﬁé%d%?‘aarﬁ%“ eﬂmﬂfégpwea&wé%afsammeﬁ&em?@m with
praptatgSMB S, tuides, merduminer th Bcteittriflipe i 8SMr b nehemibediongoating which
stifSien Brotaibicanda-prRyidegwhichmdds & denaibuhatallons pReAr and/or

mh O} I:'liﬂ f’&;h %t%oggel 2 ggcgpfp R0 %F&e@awtggd El%qh%)ém!%nally comprises the step

ione- trans erase fusion proteinNs can be adsor e? ohto
of @*ﬁiﬁ%ﬂi@ﬁ%@&ﬁﬁaﬂ%@ DRI EBHLCRERTBAIRALBE” Mo.) or

glutathione derivatized microtitre plates, which are then combined with

the test eampatniyonihedestenmpeas ntdfand @ithdr ither2bsncnaadsorhedbition
ot RAGIRGPF %E%'Q rb?%m@@'@@mﬁ@ﬁath%{&'%ﬂéﬁl'Q@@b%&@%’ﬁ'ﬂ%@) 17119-23): or
ass%%gldltllo Clve le)x(u{?,nﬁlgl %81';] é? ﬁ%lhtl Qg] Xstllg gygb IMP-2 (Sato et

condquons or Satah W offowing Incubaton LAY &Y micrortS

al pFERShsts W \%Psﬁéa eV E: &ny %ﬂﬁbﬁ?r@’@@%ﬁéﬁﬁs dpteridetipIekiver
et §orrhadiaBidshaae 29dr el eitiée v@ctly or indirectly, for example, as
described above. Alternatively, the complexes can be dissociated from the

descrl r('ax a”q EQ%L el AL PINGING: oL AGHNIY.Of. & ROWPERILE REIGINREINE o
form of TIMP~2 (e g fuliniength polypeptide, a biologically active fragment of said polypeptide,
or a fusion protein comprising all or a portion of said polypeptide) with a test compound and
determining the ability of the test compound to bind to said polypeptide. Binding of the test
compound to said polypeptide can be determined either directly or indirectly as described above.
In one embodiment, the assay includes contacting the said polypeptide with a known compound
which binds said polypeptide 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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determined using standard techniques. Other techniques for immobilizing

Wg%gm(%ggmatrices can also be used in the screening assaygsGfthe,ns 007853

invention. For example, either a polypep:[i%(g hereinbefore 35 described or
its binding molecule can be immobilized utilizing conjugation of biotin and
streptayigin..Riglieyaisd M@E@é@ﬁt%&&?&&ﬁ%@é‘ QMO8 BIOR MOISCHES: 2
can be prepared from bjotin-NHS (N-hydroxy-succmlmld%%%%%g

.7@%§hqgase of

{BERthERISS BN IR AR RENREY BEbRIG ro5 3 Peasrres

adi(&e abigtinyatjeivkiy, REemceBheraibalsi Rickdarfibld pobypdptide, it may be
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5 plate. Unb inding praei lypeptide of the invention d
R g IS Cor DG MR BOLS B LEn ek 100 Fhon X
doe lemss Tintzdeitjpriid ctinbe cigparlivdrbatm el 8r the GST-immobilized
%BBTQA%%%%H%%QEA ﬂﬁ#‘?ﬁ?ﬁ%‘z} b paRmAIRXGSHIInG RP§DAdIeS.

reactive lypeptide herei re described or binding ‘molecule
éémlé%ﬁwf}f@!ﬂﬁtgéféa&@@aw IhiBRdRORY oF BRoRERR S M Rats (AL SO), or N-
deldwityl {m assdieiRtbglveitinanpolypaptderanbindiaganrolecule. The present
invention also provides a method of screening for a compound that

prevents and/or inhibits and/or delays beta-cell failure, comprising the step

of detebtingrisoiubidadinm settetab drensahostthothoptoepneserdrinvention, it
Ws&&m@tmﬂaﬁﬁme@«fﬁ@ﬁd@ £PMARURL Ak rRUets ARNAYd from

inhibits and/or delays beta-cell fajlure js a _.compound with which, the level
serammeloed opmyof b BobmspiudnsitadindnsmalesBle @ hgdtcal
Rpresedidag: hetaraetlsinoCulidiesagr 8mantimaf aeititosaponadised gl ygpeptide, or
model for beta-cel fallie- 20, The pIessl 1@&’81@‘%8'%h%'%‘)%e‘é’éﬁ‘ééda%%@gs%me ofa
use O proteln ?ﬁ\XB-E as av%arget a_n I‘. as a marker I r screening _0[‘ a
consphdnindameoprecas rermitisies betnransial svitablnfodrmpiosteg the
%Qéﬂéﬁfmmb;Fl@éé@f'&ﬁ(}{%@@gwimﬁil%%ﬁ&%@ﬁfh : gﬂg‘c@,t}f&@t@ﬁ%@@,r&éﬂd micro-
inventon ar ased on a ygqula sample wnicn Is gerived irom an | vigqual.
SIS eGSO Lo O TS ST S e ANy A Gds

idomathishiguitbws one or both of the proteins to be bound to a matrix. For example,

glhutathione-S-transferase fusion proteins can be adsorbed onto glutathione sepharose
beads (Sigma Chemical; St. Louis, Mo.) or glutathione derivatized microtitre plates,
which are then combined with the test compound or the test compound and either the
non-adsorbed binding protein or polypeptide, and the mixture incubated under
conditions conducive to complex formation (e.g., at physiological conditions for salt and
pH). Following incubation, the beads or microtitre plate wells are washed to remove any
unbound components and complex formation is measured either directly or indirectly,
for example, as described above. Alternatively, the complexes can be dissociated from the
matrix, and the level of binding or activity of a polypeptide hereinbefore described can be

determined using standard techniques.

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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sample by use of a specific binding agent. A specific binding agent is, e.g.,

W%%%EBEBEJ&” TIMP-2 or an antibody to TIMP-2. As the skilledpgﬁthgrgg{&}f\g)émsﬂ

appreciate the term specific is used to indEibcate that other 30 biomo es
present in the sample do not significantly bind to the binding agent specific

for &'.%g%%ﬁg&@%ﬁ&g@:ﬁ%ﬁ@@ﬁz&%ﬁ@a&vﬂﬂ% CONPIdBIRbMRtd in the wells
significant. A specific blndlng agent preferably is an antibody reactive wijth

PivireptaTrinsaticadt terd i ool antissRsiit hanoerise reactive
antibogyliragnmRstahsuginas anlipsie sviss el as ingeeetiwidobitdiatsof the

comprising the binding.domain of an  antibody. WO 2006/01052
RS Bt B R ng Bolectf i3 BOARRAE o the wells of he
ptaee dinbsyadpindinppreivbtonpTifpsetdd péshniepierticeannddia shy wells
g%%ﬂ@b‘&?yi&%]Hﬁﬁ?&%a%&éﬁo@%8921&&%%%@&1@&9‘&&&%%%&&%%&0 those

-78; Elsevier, /f\msterdar_n). Far.the achievements as, disclosed jn 5 the ¢
prasaed eI S B R AR AR GRS PR G RSB RS s ©
Eowsleees uﬂﬁg@nﬁlsmm byealctivad withiaoetibg tetid cifferaite§pecies;régd or binding

BRI “&%%‘eﬁ%sgrh ?g@&%ﬁﬁem&%'ﬁﬂﬁﬁ%ﬁ@%@&@&ﬂ@% G HREGe activity

ince ménqclon dies can be produced in any amount required
with<endtaithpropbrrasidpey beplaganelaadetools in development of an

assay for clinical routine. The generation and use of monoclonal

antibodﬁ}s&to to TIMP-2 in a ethod.gccordir%t tge resentfjnvention IS d that
yet anothERBFETRFEICRHABUTPHBHL S SR ITar LSS S b g
@pwema_MdMPiﬁHﬂase bgdmidédmyiehi?ascaﬂ edlrkiey eumigirigngsbiustiepthidetecting
?gﬁﬁ@%ﬂb%ﬁ%&%&%‘ﬁ?a?J&%%@ﬁ?ﬂ?ﬁ%’%&@%}‘ hrdRedriniaiRashad,

comparable to the achievements of the present invention. For

ssheneine: eorapnnt BabrEgieatoRine iahibifrAstERlay Bettiset fitp s 2
sHalegiaRISAMBLER hadsastathaviPthe diserel Symhelicspantteged.
representing an epitope of TIMP-2 for immunization. Alternatively, DNA
immunization also known as DNA vaccination may be used. 20 For
measurkinenttbe tigaictsdehpiB wipraicatifeopetarcelemdubinre conmacteignal which

wilhphespeclic BindiggaagatiosTiMP-2 under conditions appropriate

for formation of a

The present invention also provides for a use of protein TIMP-2 as a target and/or

as a marker for screening for a compound that prevents and/or inhibits beta-cell failure.

The diagnostic, monitoring and patient screening methods according to the
present invention are based on a liquid sample which is derived from an individual.
Unlike to methods known from the art TIMP-2 is specifically measured from this liquid
sample by use of a specific binding agent.

A specific binding agent is, e.g., a receptor for TIMP-2 or an antibody to TIMP-2.
As the skilled artisan will appreciate the term specific is used to indicate that 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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binding agent TIMP-2-complex. Such conditions need not be specified,

W% (ﬁél&%%gjllled artisan without any inventive effort can easily, ty?/ -
Sl:]& appropriate incubation 25 conditions, As a final step accggfr% é"%?{g‘”’m

methods disclosed in the present inventi‘oﬁ'the amount of complex is
measured and correlated to the diagnosis of beta cell failure or to the
respective control, as hereinbefore described. As the skilled artisan will

apprecibniiBodise A AaRe ISR GRS PRessliFetheGarmbifeEPaEn
Sﬂﬁ%ﬂqi;biﬂgéﬁgI&Q&%@H&WH&W%@#@&S@&?&Q@Q@@H1im@ey&m whole
extbooks (ct., e.g., nP., supra, or Diamapdis, et al., eds. (1996). .
ﬁ?ﬂ ﬁ%%%é%& W&%éﬁﬁg F"T‘%g ,egos%snﬁl.%@érﬁ%/h‘? - e|Ismcai£é e%:stgéis osed in
thegnewithitypatasspyifolmal ahiibadtearssyddn 38bbist bpachiebirsgihdlowever,

ARenliFYSEOIA GRRLKETIMB R 0R He.pa8 sideiand & sacendyaRaGiics, as well as
binding agént, which is labeled to be directly or indirectly %et ctable, is )
RO B G SHE P RSk S5 PETAEISBB0RI509885 <2 i produced in

anpthacembegimehtyTiMMhR4stpagsuted, ihdyedigudsddepledoys in development
determining_the activity of TIMP-2 in said liqui . tivity Of .
PRy (ke T Canns: M e S A e o
BatR8 il mrethwthepcondineoiinig tirsesepidprension is v eiapetbsr ramse
ety ffIMP-2 in the absence of treatment, when monitoring the
efficacy of treatment, or it is correlated to the diagnosis of beta-cell
failure. Preferably, the activity of TIMP-2 is determined using the complex

of TIMPAR thiedskiltbdenttindingilhgpptosibicinisvoimeTNPRe teinbeforidentified as a
%ﬁgfg@%@@%@é@ rﬁ?%@%‘?ﬁ@d&%ﬁ?%ﬁ%ﬁﬂ @glgsll@,ea&ﬁﬁwe%s may be used

e measured frorm a liquid sample obtained from an

irdiorsha sarbrenirTbit o Sheiasbieepsptsahthrrrsserfungentirappey cxample,
hemarkerstivhs o Redirgpesisaldeiaychl fadarsudbsthecpialeasiagrise
embodiment the method acgordin t%iahe resent invention is r?&tﬁﬁg 5§
R BTSSR S St S AR R St o S OB S 2 for
thenmeithadoac ddtdingtiteih pFdseminviestion 220 knpracicENAitrrplastien may
33 liguid sample material.

For measurement the liquid sample obtained from an individual is contacted with
the specific binding agent for TIMP-2 under conditions appropriate for formation of a
binding agent TIMP-2-complex. Such conditions need not be specified, since the skilled
artisan without any inventive effort can easily identify such appropriate incubation

conditions.

As a final step according to the methods disclosed in the present invention the
amount of complex is measured and correlated to the diagnosis 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).

PreferablfTIMP—Z 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.
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In a further preferred embodiment the method according to the present

whRhLRN sk Practiced with whole blood as liquid sample mategaly 285405/007853

Whereas application of routine proteomic§, methods to tissue samples,
leads to the identification of many potential marker candidates for the
tissue selected, the inventors of the present invention have surprisingly
been able to detect protein TIMP-2 in a bodily fluid sample. Even more

surprisifPD R amRbedEnasd I ehibrgrsischa the sreikieapigy determining
THVIERArity QN NIg D s 3 mi leqabiainepl dr Ginean tivitvisiBidarehe the liquid sample
coprelated to the 3Q.dia IS -cell failure ,Andibodies to TIMP-2.

Tl Sl SR TP P RSO B Ml og

wetgrestidainfidishasin omtbidssiedyier #f TR shsiabsearppfdeatmant, when

IRoRIRIRIRAY. amaRyRedeiaTIMRZisuserkinaiayalindvg {JIMBrBeta- cell
%rﬁﬁent or absent) or quantitative (TIMP-2 amount is determined)
[

tihoassay. WO 2006/010529 PCT/EP2005/007853 -8 Measuring the
level of protein TIMP-2 has proven very advantageous in the field of

beta-cep, [l ot daReips  ThaeloIealRe B dHHPL RERIBI enplex of TIMP-2

embodiment, the present Invention relates to use of protein Tl as a
withebindiesaren: wWichildrosed or berinhafes deecHBaia liquid sample

obtained from an individual 5 The term marker molecule is used to

indicate, that chan in the level of the analyte TIMB- sured

from » A8AS AR AR Vet A TREPn Dt cavnd SEITIABSH B be measured
Ihinis preiéseuis obaiheliovel anankéridunBamiplehs etishcaghosisiepsy
%%ﬁ%hk finhetess hissapacialy aefermad. oiHsadae.poyst m&srclzﬁ%&e.

in

early diagnosis of" glucose intolerance. 15 It is‘also especially
preferred to use the novel marker TIMP-2 in the monitoring of disease
progressiarpiefeiekibtash ddie tiselof proteid ddéR1A ¢ selthegpesasritsrantion is

significant progress tothe.20 challenqing field of beta-cell failure
G R B R At O i
In a further preferred embodiment the method according to the present invention

is practiced with plasma as liquid sample material.

In a further preferred embodirnent the method according to the present invention

is practiced with whole blood as liquid sample material.

Whereas application of routine proteomics methods to tissue samples, leads to the
identification of many potential marker candidates for the tissue selected, the inventors of
the present invention have surprisingly been able to detect protein TIMP-2 in a 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

other known markers for diabetes, like insulin, or with other markers of

“gﬂﬁﬁgﬁwg%ure yet to be discovered, leads to further improvepaﬁt)ﬁ,mﬂs 1007853

heretore in a further preferred embodimgnt the present invention relates
to the use of TIMP-2 as a marker moleculé for diabetes, preferably for

beta-cellfailyrs, "%h%%%@i%%&B?&WH&W@PE%%P@{E%&Q}?%&&@ Bus in the field

diabetes, preferably for beta-cell failure, in the diagnosis of diabetes,

cYeheiamsi Sriiparand dirhrize Themelonrdnesamibre prismed sroRo dment, the
ipchivédualvErater ikl e ciedo Ditethaliaes markers dtwhichi e the diagnosis
measurement of heta-cell failure may pe .combined are.insulin,

R e R S B RS R B R o

specific binding assays, like immunoassays, usually are best provided in

the _flqrnmé kit tmemgé} FOUTRIRES Ha@dff%limwgié@;ﬁ&?g& fi&’\ﬁﬁé'l?vel of the
auxiliary reagents required 1o perior assay. | nhe present inventon
i sif S ASIHELTEE, ﬁ%ﬁh% ai@ea}fife?@dm}a- : %Tﬂ@akf Hhfpresence of

$pecifed hiiddirg agent for TIMP-2 and auxiliary reagents for measurement
of TIMP-2. 35 One way of assessing clinical utility of the novel marker
TIMP-2 is by measuring its levels in 10 diabetic patients depending on

injectioksibPEstergeniuashdmoxalrvydsep a0 ¥d52be early diagnosis of type 11
RGH&ER2005/007853 -9 comparing the levels with those measured in 10
patients with demonstrated normal beta- cell function. For statistical

analysis, standard Student's t-test evaluation is performed with values <
0.05 belhiy takericdly pigfeficdrit BsASnmavy! charkeslEPbRidebertoay dpgnosis of

ig&&ggim{)ﬁpﬁ{@éjng characteristics (ROC) (see especially Zweig, M. H.,
and Campbell, G., Clin. Chem. 39 (1993) 561-577). The ROC graph is a

plot of all of the sensitivity/specificity pairs resulting from continuously

varyingithe decisianitiiieshfaaleiavaistht enstel imadeof ol phsekeedonitoring of
]d(i)sgslg cllyilgeal O%rfgra?q?ré(%ees of a laboratory test depends on its diagnostic
SEEFER , Brine bl 351 0 Correctly classify subjects into clinically relevant
subgroups. Diagnostic accuracy measures the test's ability to correctly

distinguigly pO IR §ENILIORSAI § é&@d@&@%ﬂ;‘ﬁ‘cﬁﬂ% Hledrethe

conditions aﬁ[?e}éor example health and disease. 15 Tn each case, the ROC .
shallsapigstifd abRetap dhiieen Hrenats o <mmene Byt thet TIMP-2 with
sehaitrtiwensakd s fopdbibetty, fikdhaschm pletatiangeohdelcistast beta-cell failure

tjl;]ertetso Oé%?técovered, leads to further improvements. Therefore in a further preferred
embodiment the present invention relates to the use of TEIMP-2 as a marker molecule for
diabetes, preferably for beta-cell failure, in combination with another marker molecule
for diabetes, preferably for beta-cell failure, in the diagnosis of diabetes, preferably of
beta-cell failure from a liquid sample obtained from an individual. Preferred selected
other diabetes markers with which the measurement of beta-cell failure may be combined

are insulin, pre-insulin, and/or C-peptide.

Diagnostic reagents in the field of specific binding assays, like immunoassays,
usually are best provided in the form of a kit, which comprises the specific binding agent
and the auxiliary reagents required to perform the assay. The present invention therefore
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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On the y-axis is sensitivity, or the true-positive fraction [defined as

W@y‘m%{{%;rue- positive test results) (number of true-positive};PCrlmyﬁm;)d%rs;a[}7853
false-negative test results) ]. This has algp been referred to as positivity in

the presence of a disease or condition. It'is 20 calculated solely from the
%fﬁﬁ;ﬁ%ﬁ%gggg’#% \Qﬁzt{}ﬁ')@&' ﬁiﬁ%fi}?rfﬁ‘%ﬂql@%fﬂ%ﬂﬁv\?iﬁ?&%@ibﬂ@fﬁed normal beta-
specificity [defined as, (number. of false-positive results)/(n er o

RSHIG P RO GPRTE OSHU LEURE): KIEAR HEiCar performed
wbcifabitys a0l 05 balleglaked antigalficiim the unaffected subgroup.

Because the true- and false-positive fractions are calculated entirely

separately, by using the test results from two different subgroups, the 25
ROC pi‘b‘iqgfﬁfdréﬁéﬁéﬁﬁ%bﬂ\‘é@fﬁ’é@%‘msﬁﬁ%@é@ﬁﬁ%&%ﬁﬁﬁ@eﬁs&ﬁ (ROC)

peintgrdhay RPGpiat repsegemispteansi\ditrspeeiiclty (1893) 561-577). The

AR Bl Sl ahaE o e A Otancesr s et R cpngiguonsty
ployihatlpadses chrdueth the dippartiefcodmennghef datreobsrrvpbsitive :

fraction is 1.0, or 100% (perfect sensitivity), and the false-positive fraction

is 0 30 (perfect specificity). The theoretical plot for a test with no )
discrim TR P AbAF SRS T ROGT R IS TN (P lIpE F5tE Ageurecr:

diagenailinedrosmtadelaifeiuijerndnto dieiuiyerkght carbgrohesDiagnostic
lots fall in between these tr f t I

D B A s R sl o

fobjpusiivieytigesed. Freatontitinnigrades sRempishadéhasdlisease.

Qualitatively, the 35 closer the plot is to the upper left corner, the higher

th I f the test. WO 20061010529 PCT/EP2005/007853.

110 OnbrcER e RI5oA o AOLA ) hEnE B EL8BEP ARy B obitions by
loariaiptideaishitityenpsess itsppeifioitnforabdyompingleamgmbededision thresholds.
@8%%%{%9% %8%%%8?%% Ve {%}é‘@@sﬁﬁ% WE6 AR RO BYber of true-

conven bn, this area IS always > (If It is not, one can reverse the

desitiontesheesylinhieninbey oV oaiye barwBker PlTlserssrden Erinetes)]
qfihe 165t Balues Of B dwe EaUREY anthe préfgapppdeiidistbutindiaion. It is

O] MR U U S hES T AR e oo
thel diagerifitity {Hefisedsitivityrab@0shishedifisitiveoetdts iHavemireqiiue-negative +
Eﬁ%’%&ﬂﬁ@%ﬁ&@{ﬁ@%@_ﬁfi@ﬁ RXRISSHALeE Rt Ggsaihs BRERIN éStirely

to the perfect one (area = 1.0). 10 . )

from the unaffected subgroup. Because the true- and false~positive fractions are
calculated entirely separately, by using the test results from two different subgroups, the
ROC plot is independent of the prevalence of disease in the sample. Each point on the
ROC plot represents a sensitivity/-specificity pair corresponding to a particular decision
threshold. A test with perfect discrimination (no overlap in the two distributions of
results) has an ROC plot that passes through the upper left corner, where the true-
positive fraction is 1.0, or 100% (perfect sensitivity), and the false-positive fraction is 0
(perfect specificity). The theoretical plot for a test with no discrimination (identical
distributions of results for the two groups) is 2 45° diagonal line from the lower left
corner to the upper right corner. Most plots fall in between these two extremes. (If the
ROG 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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Also claimed are the methods, uses and kit substantially as hereinbefore

wesihesk,£specially with reference to the examples below. The felowingress

examples, references, sequence listing and figure are provided to aid 15
the understanding of the present inventl'"oh, the true scope of which is set

forth i : o ¢ modificat ‘
made 10t L R R ABEr R d Al AR et

g
FUEREHS RErREes R srakt 1wkt atethscsaerered thpli g gure is the area
(Aafarithd Roaislbr. BieePenkich, tiadpani EAWMYOBheINT:ER s not, one can reverse

taplish 2- t l-d t di tiated _
R oo e S SR orao ot ot
RaNrs3{254 ol gromes calid {Brim Gpparaibd s iy ivolihdiffe@BeBiandeh the two

Er&%@ﬂ?%e@tjvqﬁﬁ@ .I?‘iﬁ%remlﬁgpﬁe?feﬂ'&rmﬂ}?fﬁ%‘é%&gﬂf?fﬁlﬁ?ﬁ?me plot
rom a rat cell line (RINm5F). Biochem J. 1983 Feb 15:210(2):345-52) we

SpptetReP Rt i s Srsrmrb AroP e Rty 2bifdbeRggificity but on the
sadimphiatiiidida gubnceiives toomipaitmenisewithsifisegdest the ROC plot is to

;@&r%t%;?%%géll Fncga}gg grlqéiins based on their peptide mass fingerprint using

ss 30 spectrometry, and (ii) enrichment of glycoproteins
by heparin chromatography followed by one-dimensional SDS-PAGE and

identi_ﬁqg_ﬂg'&igit;xﬂéi_at@ﬂ:gﬁlﬁhéﬁﬁlﬁj%&%%@F&Ebd@%?ﬁ%&%@iﬁgeﬁﬁ@descﬂbed,
protejn digest by. liquid chromatography. coupled to tandem mass

SR g??}?éyéﬁﬁmﬁﬁ? f&gﬁﬁ?@ﬁ%ﬁ:ﬂ’ﬁlgg‘éd on protein sequence tags.

The combination of these two purification strategies allowed us to

increa ici rotej j ificationi I . :
e R S M S et oo

R sossnding pEthoposmb rsstion thetrepssanefwhichianaidesh in the
bptrmrdlifailune Y Bhame R a0 RIdRiatRHIScAR BeGARARINAIRHAS S8k es set

lucose/fatty acids (FAS), suggesting that hyperlipidemia as well as
T R R e T L e L B AR of betercells, INSIE
and RINm5f 5 cells pretreated for 24 h with a combination of 10 mM

glucose and 0.5 mM palmitate were used for these experiments. Example

1 10
Examples

In order to identify proteins secreted by INS-1 {Asfari M, Janjic D, Meda P, Li G,
Halban PA, Wollheim CB. Establishment of 2-mercaptoethanol-dependent ditferentiated
insulin-secreting cell lines. Endocrinology. 1992 Jan;130(1):167-78) or RINmS5f
insulinoma cells (Praz GA, Halban PA, Wollheim CB, Blondel B, Strauss AJ, Renold AE.
Regulation of immunoreactive-insulin release from a rat cell line (RINm5F). Biochem J.
1983 Feb 15;210(2):345-52) we applied two methods: (i) Fractionation of the cells by
differential sedimentation into sub-cellular compartments with subsequent identification
of the proteins based on their peptide mass fingerprint using MALDI-TOE mass
spectrometry, and (ii) enrichment 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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Mapping and identification of signal proteins in cell compartment by 2DE-

W%Ig&;w@g@sis and idgntification by MALDI-M_S Samples Preparg 559@1007853
each cell line were subjected to 2-DE a escribed 15 elsewhere (Peyrl

A, Krapfenbauer K, Slavc |, et al., PROTEOMICS 3 (9): 1781-1800 SEP
2003; Fountoulalcis M., Langen H., Anal. Biochenz. 250 (1997) 153-156.).

2-DE was performed essentially as reported (Langen, H., Roeder, D.,
Juraném%FS?—@.%M%ﬁs&ﬁ&%%&&@ﬁ%ﬁgﬁ?ﬂﬁ?&’g, FHEEBOehfer-cells

tS@m@dﬁ{smw@ﬂfgSﬁ@hdngif@mﬁdb (@res fjlsepgusting (Mitligorelifidendt as well
UEV4BGC25). and 2.0 were appli i ili

L L o o RNt
Slicpkshipateith Helbusth aroBbEHTS of IoBMEITS SRSt gelmitate

fRetIsedi 36200 ¢ @Hﬁgm&qﬁ_ the voltage is gradually increasing to 5000 V
with 2 V/min. Focusing was continued at 5000 V for 24 h. The

second-dimensional separation was performed on a 12% polyacrylamide
gel (Biosolve, Walkinswaard, Netherland). The gels (180 x 200 x 1.5 mm)
%%wefe run at 50 mA /gels, in an Ettan DALT Il system (Amersham,
ample 1. : )
armacia Biotechnology, Uppsala, Sweden) accommodating twelve
gels. After protein fixation for 12 h in 50% methanol containing 5%

PhpsRherigacididhamelsonersrstainry withsaloal ellorasperbiiat by 2DE-

éNovex San_Diegq,,CA) for 24 g ml%ﬁgasses were determined by
lﬁ?ﬁiﬂﬁhﬁﬁﬁﬁaﬁ’&%p‘f’cﬁ%ﬂﬁﬁ‘}m d “Bisel, Switzerland), covering 30

the range of 10 to 200 kDa. PI values were used as given by supplier of

s IP(S?;a%'%%;)ﬁs% Am%gﬁa@oglhaeggha(ggl Lli%;%%ﬁg% A%dQS'Sz,‘lﬁEeas described

destaine and scanned In an N densitometer.

dlechaniCRnyayds BroplearwEsShsedid b PROREAST (Riob1- 1800 SEP
APE - PANERBAIkEMIErOERi NV, 2AQBI0BRRES. R CHIFP2005/095.358.)-12-DE was
NN e W AT ] o —
ROSH2606Nonitts oD 1 snoic2diens SBripfhs, wpotdesateddxtistg membrane filter
SRII0RANIN 300 (A ASEIBBLIS 110 3 M A VRRDUR BRI ised pH 5-
and dried i a Speéd vac evaporatof. The dried gel pieces were reswollen

Winrotsliesr BraieahstipniLmBTekaBe E&fﬁ“maﬁﬂ%@f&ﬁ}m&ﬁ?ﬁg Ypnigle Sweden) at
SRSIR.FIamaat.cMadisos; M WP ATE o daadversiiugetfand Witfter which
t%?:dvlﬁggaet g) %g:i ga ?fei;%tr%zlesijlogr to 5000 V with 2 V/min. Pocusing was continued at
5000 V for 24 h. The second-dimensional separation was performed on a 12%
polyacrylamide gel (Biosolve, Walkinswaard, Netherland). The gels (180 x 200 x 1.5 mm)
were run at 50 mA /gels, in an Ettan DALT II system (Amersham, Pharmacia
Biotechnology, Uppsala, Sweden) accommodating twelve gels. After protein fixation for
12 h in 50% methanol containing 5% phosphoric acid, the gels were stained with
colloidal Coomassie blue (Novex, San Diego, CA) for 24 h. Molecular masses were
determined by running standard protein markers (Gibco, Basel, Switzerland), covering
the range of 10 to 200 kDa. PI values were used as given by supplier of the IPG strips
(Amersham Pharmacia, Uppsala, Sweden). Gels were destained with H;O and scanned in
an AGFA DUOSCAN densitometer. Electronic images of the gels were recorded using

Photoshop (Adobe) and PowerPoint (Microsoft).
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about 12 h. After digestion, 5 pl of water was added, followed 10 min later

ng#{%fﬁé‘gﬁ% acetonitrile, containing 0.3% trifluoroacetic acidpwﬁﬁqgggmﬁ

for 1 min and 10 the content was vortexed for 20 min. For
MALDI-MS 1.5 pl from the separated licquid was mixed with 1 pd saturated

alpha-c i ic.acid,in.50% acetonitril, 0.1% TEA i ater a

appIied@ﬁ%&m%a?ﬂaelg#h‘gaga?ﬁéfg%‘g%sa 5%#?&%%%—%&%%‘%&% D.

thvassviibe cirdin efer fudifidy, BrukdecBremernisGEIPHani, fliprddQyitith minor
etorand delayed extraction. Des-Arg-1 Bradykinin (Sigma) and

ACTH (18-38) (Sigma) were used 15 as standard peptides. Calibration

WEHSTH SR akecSasThedesitiacepiibe Madedy \isstonitalienaddidippmontum
theoraticat paptitiemassSpaetl sl peoipinattrmiallapeLies sikthevaW B Svollen with
Prot datab . Peak annotation for MALDI SS spectra. SS .
St f8 SR ann e KCRaReld toll B SRetiBe B0k mypsin. (Promegs,
PhrdisrstriWEpiisd Tinerendrgdr contfagadfertAenisanshiet 2bsgerhtermpgsature for
%Blﬁﬁt%i}ﬁﬂ.{ﬁﬁ%ﬁﬁ%@ﬁ%ﬁ,%@%@ﬂ@a@%@%%@&n@%,d ] i@fq@@iﬁl_m@qo ul 75%
an estimate o e.ins eninoise level in the data. er paselin .
&S?Faetﬁfawra%aﬁ%%% dppesrtieasihues Aode &8?&%?%&@3, ff 1 min and
data qointtwith theidaegdot GeviatioRoirbALIDE bifsbhing Fasebideeperded liquid was
neRdingan(k e&?&{g AL %ﬁoaﬁn qmgcpiag%ug%@ 2288888 0.19% TFA in
possible peptide peaks. Specifically, the fit procedure attempts to produce ]
fieftrerpdfiennljesvEr idangsephie S3BRlee WRIGiBORYEd in a time-of-flight
RMaesierisat Ry (eRialley B&qk@ﬁ%&i%n%ﬂ{érfﬁ@ﬂ?j%ﬁ?@iﬁd@&ﬁ% I?(eﬂector and
onvergence to a significant fit is determined |n t y, fracki
S R A had AL A SRR e used
ef maﬁetémdp@depaﬁaﬁmmmm@wlugnbeasmptbﬁra'ﬁlmrpcptidwenasses were
USIRG, 39 SRR deReaR Y i&@g?i'c{é‘ﬂﬁ%@s SYCANe-Ais i R Apgslatas oi% the SWISS-

s)omts. The resulting fit is subtracted from the data, the noise level in the
|Ef?ﬁi*{1y‘t6¥’%Pfé 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

eak as long as a capdidate peak more than five times over, level of naise
RS DAL ST R MR R R G B SRR e
haire elemfpansdnddiding zemeirid firdtofiltarahtivedencofdigming wsinstrument

SAEMAISIAN ALE 60FFRA!A RN I ne A S FAPQLRLIRR o HRIRASGEIRIE 19 Bk ed as an
standard peaks, and confidence intervals for WO 2006/010529

PRETIRIP 96 SR G0FBEB L TS IREFATsEIE SRt n Adter AsEing xLtrHaReynd rescaling
faredkiaimnasiataracias efdhe dgiaaks, aheldata point with the largest deviation from

the baseline is used to seed a non-linear (Levenberg-Marquardt) data fitting procedure to
detect possible peptide peaks. Specifically, the fit procedure attempts to produce the best
fitting average theoretical peptide isotope distribution parameterized by peak height,
resolution, and monoisotopic mass. The convergence to a significant fit is determined in
the usual way by tracking sigma values. After a successful convergence, an estimate for the
errors of the determined parameters is produced using a bootstrap procedure using
sixteen repeats with a random exchange of 1/3 of the data points. The resulting fit is
subtracted 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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standards. Probabilistic matching of spectra peaks to in-silico protein
'ﬁ@tz@k mass lists for 5 mass spectra are directly compg&elq

theoretical digests for whole protein sequence databases. For eac

theoretical digest, [1-jj(1- N P(pi)))‘m"'he“sl'r’é calculated, where Nis the

R f'é%%g tlﬁi:es A9 t@ﬁ&@seg 1€ telg’ﬁlzljadlggstt F;xgpl Elisritlrzltgsnaléién ?'gcrigsf of the peaks and

peptides hat match the confidence i erva??ort € monolisotopic mass of

thesarsdivided by the count of all peptides in the sequence database,

and cMatches is the number of matches 10 between digest and mass

ectrum. It can he shown that this valuge is _proportional to the _probability
f}rf’)%%&ﬁﬁﬂﬁﬂ“a‘%‘i %ﬁ%&@%&@%ﬁ%@ RoREPLSHR %@&%ﬁ%ﬁ Thass sts for
Rrobadpitityravale di @thy kuntiveriteredidordnigh digaifidaneeholethensgiactguence

that prod th : fi Sigdentificati .
R0 e RO A abl s LA U ireafUrREH gheafee N s
dhrditioiteacd pgeilée iaotiedichesedatighen dihird oiderubibterofpafiities that
t %&Fﬁﬂ!«?@é&ﬁd&?&%&&%ﬁ“ﬁf eTQSﬁ{ﬁﬁg{%%%%i'? YAl et{%\é‘f\n’ﬁgé the
absolute deviations less than [Oppm. These mass values are then use

fepuntinarHaeamiidss maheriegionperetaharrarenesMavhegia theirmber ahastches
bod/biRreteins it msigpHicanss. leval ithBanferanheow eI M PRfRrtional to the

20 le 2 ich t of ti eted tei e
P G AR R e B Ao g s 5 dagbebile
onlties afeserdtiofitired feostigh simifioteinohtbe spsitraghdelection preduce the
ygegylaior the Nt 8T HERAIARE PR @SHRINYITHD AKE R AYSEY for mass

versatile tool for the separation of many glycosylated proteins like e.g. .
FReEmacAmrehhadsr Fﬁﬁi&ﬁ?imqaéﬁﬁs%ﬁwafr@ﬁtﬁb@t&ﬁ%wd third order
&E&Eﬁkﬁﬁﬁ@ﬁﬁ@o@hﬁgfﬁﬂ?ﬂlﬁ@stb@w@@@ﬂ_ .| 'nﬂQeS@mth_ ! ﬁg&ﬁa'@@lkéﬁ%fsiﬁ@e mostly
naturally occurring,sulfate cosaminglycan which is extracted . fro

R B RS BRIE1 BERcl o LI TR LS B RGIR imal rouind of
ahetelstiggwhentsal iroataies heid gl gl leso shani Ad) LBStoséing{d Foagnificance
%H&QW@M@%@:@@@G@%@E&&B%- 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 35 has also

a function as a high capacity cation exchanger due to its anionic sulphate

2t ‘%162

Q0S/007853

Enrichment of putative secreted proteins by heparin columns from the medium and
identification by LC-MS

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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In our case the column was operated by using a syringe. WO

ng 9%95%9 PCT/EP2005/007853 -14 Recommended elu“‘)ﬂc‘i‘?ﬂpiﬂﬁ’é)&wsss
or

oth cases comprised increasing the iloﬁnic strength by using a step
gradient of 2M NacCl in which the Binding Buffer was 10 mM sodium

hosph (.. and the Eluti ' i
e

barvsingedn aeder of 204 Nepliinarhichibefiadias farfsve el mhd sodium

piiapinselphle matarialselline sauie walulanMas ddiusiiesihieg 284 NaCl, pH
cgmposition of the binding buffer. This was done by diluting the sample by
adding 25 ml of a 20 mM sodium phosphate buffer solution (pH = 7). The
sample was centrifuged immediately before applying it on the column.

gmﬂglqpéy&gdgﬁjme for the Heparin Column (HiTrap Heparin HP, | ml,

Cat. 7-0406-01, Amersham) was 5 ml for 1 ml column. 15 Operation
procedure for enrichment of proteins by Heparin chromatography: 1. A 25

ml syringeyas filleghwithrhindiag-tiengbd addiionote, this thensiopperC in order to
was removed and the column was connected to the syri with the ..
e o S dS R B ot SRS Ao LBl plisied to the
¢mm§mmmmemmaMsmmemneamm afding 25 ml
Renasin SaRNAMEM WA whsheduith M sriinpryelumesee bindingpafetmtrifuged
3. The sample was then pre_%)ared as described abqve a_nd api)lledr?ffyqt )
SRR RG o TREPRS S U REAfRBIBY-p &%@6 BB, G Heparin
Eolhen, (HeTeeupavas MRashedl v Bivalpro¢8seb hindirgshaiffe rweis il for 1 mi
leurlql%terial appeared in the effluent. 5. To elute the sample, the column

was washed with 5 column volumes of elution buffer by using a step
gradient. 6. Finally, the purified fractions were desalted by using POROS

Bp SN0 Aure for enrichment of proteins by Heparin chromatography:

L. A 25 ml syringe was filled with binding buffer. In addition to this the stopper
was removed and the column was connected to the syringe with the provided
adapter “drop to drop” to avoid introducing air into column.

2. The twist-off end was removed and in order to equilibrate the column, the
heparin sepharose was washed with 10 column volumes of binding buffer.

3. The sample was then prepared as described above and applied by using a
syringe fitted to the luer adaptor by pumping onto the column.

4. Then, the column was washed with 5 volumes of binding buffer or until no
material appeared in the effluent.

5, To elute the sample, the column was washed with 5 column volumes of
elution buffer by using a step gradient.

6. Finally, the purified fractions were desalted by using POROS R2 columns.

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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Sample fractions eluted from the Heparin column were desalted by using

W&%%%ﬁ%%@ase chromatography (POROS R2, PerSeptive Bi $905/007853

and dried by using a speed vac. After drying, samples were dissolved In
sample buffer mentioned below and the™ Yotein content was determined

Ry radiar ure, (Bi tein assay, 35 BioRad). 1D
Elé‘éﬁgghoresg%{/%%@%’@é?é%gs%%gp T/EP2005/007853 -15- Sample

Loading and Running Conditions 15 g of sample were dissolved in 20 |

Samp'eﬂr?lg%%@ﬁﬂg}?éew@ré dNURASH 43 §§%ﬁbﬁ%ﬁ%¥é§éﬁ%9.k ul NuPAGE

NuPAGE Reducing Agent (10X), and deiohize STil, for a
ol SatopheBiffQ (ENd] HefbMuBAEiRyduntmthégget, {16Xtpdad 66 faed water to

0.minutes. The upper buffer.chamber. was filled with 200 ml 1X NUPAGE,
S R Al ST e SRR A s g R C for 10
Siimdtef ZAh¢ NppAGEMES5DE Run fithg] Buifler2@0950 1Kl dRiBAIGEISDS running
. ' e Q0 ml qf tioxidan i
R e e s B BRI SR PR G aces
WS RiechinighBedmib 1568l ul AGEnSBbweirnind baffedaeridggatent, 200 ul/200 ml of
ectrophoresjs s performed,on a. 10% BT. linear gradient,,.
R R R SR T B LB RABS S wimaly,thelgser butfer
shnmbaaimryidled makiafting Probeduve T frampiosmfirimpdige sBotrophoresis

whopaetharel spatanyn 9@%@&@%@&%@%&%}1&%& Zd the0RSMVeFitrogen)
stained with@q{}oidglg%éyomassie lue (Novex, San Diego, CA, USA) for
AlERBF38 Y P Hedy &re §8%ained with H20 and scanned in a

standard flatbed scanner. The images were processed using Photoshop

@Qﬁﬂ?%ﬁ{@ﬁég%%ﬂ@&&@grosoﬂ) software. Protein bands were

quantified using the Image Master 2D Elite software (Amersham
Pharmacia Biotechnology). LC-MS: For identification of secreted proteins

our pProfgRmisRostidl BRiNECABISROPERRIMEAEHEH 8Bk SYSI8M) phosphoric
SR peer s Coma AR b
idAizhation fianben?hsT bpeetsonetrylehnored mitlsdpPatadhedigedtad a standard
flatbed scanner. The images were processed using Photoshop (Adope) and PowerPoint
(Microsoft) software. Protein bands were quantified using the Image Master 2D Elite
software (Amersham Pharmacia Biotechnology).

LC-MS: For identification of secreted proteins our proteomics studies were also
performed using an LC/MS system named multidimensional protein identification
technology (MudPIT), which combines multidimensional liquid chromatography with
electro-spray ionization tandem mass spectrometry. In order to separate the digested
proteins enriched by Heparin columns, our multidimensional liquid chromatography
method integrates a strong cation-exchange (SCX) resin and reversed-phase resin in a
biphasic column. Each MudPIT analysis was done in duplicate and separation was
reproducible within 0.5% between two analyses. Furthermore, a dynamic range of 10000
to 1 between the most abundant 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-pm id. X 3 pm C18 packed capillary column for high efficiency gradient
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proteins enriched by Heparin columns, our multidimensional liquid

“gg]%%%tﬁg{@\phy method integrates a strong cation-exchf;mgef(CSlC}ﬁi)25%§}5b.j,853

reversed-phase resin in a biphasic column. Each MudPIT analysis
was done in duplicate and separation Wa§6r‘eproducible within 0.5%

betucen o analyses, Furthemors, AdvAMISTange 01900030461 The micco-
between the most abundant and least abundan proteins p%ptl esina

Shplege phptidé soixtiie todschoatedemondteateco BY inlproviagagamplenately 8 pL
preparation along with_separations, the method improved the oyerall . .
mysré%ﬁbp%%#eémaéﬂ i HB?Q:H?S%P&‘ BiBegRIGHaE K% (due to
shkergtddgerateinalvdhedduels) T Bystepuiatsded @dd erred 30a bohdant pressure of
C18 mjcroSPE pre-column for s le concentration and an 85 35 cm x.
TR0 5 R ore o R R T for R PSHREIAR o kg ton peak
U220 6/01R 29 MEIHERP 00BN BES: isléoianetsé diphasmnkadsasiane stainless

LC separation, of extremely small sample quantities, The micro- SPE
§fﬁ§élam¢§ﬁlga|tﬁiaﬁ e ARG Untb TR FARAYE B8RIAr G -3.d. X 150- pm-

AP gxien ka8 Bhild divhigh LpaHisgeh seminimlond dARRIESOMERR efficient
with a sample Iossijg_lfgzlg% (due tosgue syr?ng(ia;_n a_n%l valve aaap():ters). Tk%gg e

depzANIEthe riaE PR s on St brausth s drsriiredirdthenandig CR MS or
3Rorpariclalsadise thl pdpadehrodgilatytqitvidesd idepafrticiomeak FITCR mass
capacity of approxi ely.1Q3. The mn is connecied hy a zero dead

B AR el I SRR A R Ssunements
arediehfrovse @A GIRtNe kefertiGOLiRm (BT fiunfedraiitenc apillarfimitigamion trap mass

%BEE&%S&EE‘&E?'%%@@P,‘ Pherfietyiasshichly. affini el IOA7 AUQRQHIRG RISING.
peptide. The ESI source is interfaced to either an FTICR MS or 10 an ion
trap MS/MS for peptide/protein detection and identification. An FTICR
mass spectrometer was used for single-stage MS based upon
high-accuracy mass measurements and the use of relative retention time
@mﬂﬁﬁ)rmaﬁon, and a Finnigan ion trap mass spectrometer (LCQ XP,
ThermoQuest Corp., San Jose, CA) was used for MS/MS. 15 Example 3

BB thEEAASELES AN SR U5 ol AREH for 20 futher
use of the antibody in the measurement of serum and plasma and blood
levels of R EbtiSDmHA e BEtion R Bk A eevemAlopiaG a0 for
further use of the antibody in the measurement of serum and plasma and blood levels of
TIMP-2 by immunodetection assays, e.g. Western Blotting and ELISA.

Recombinant protein expression in E. coli

In order to generate antibodies to TIMP-2, recombinant expression of the protein
is performed for obtaining immunogens. The expression is done applying a combination
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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Recombinant protein expression in E. coli In order to generate antibodies

W@%Mlﬁfgszgecombinant expression of the protein 25 is perforg&ddoosmosss
obtaining iImmunogens. The expression is_done applying a combination of

the RTS 100 expression system and E.(":&_H."In a firs_t step, the DNA
SRAUSNES A= ANl Zed Séférgeg AegoBendatons for Q&%hd)é{%é@.’i&ﬁ)hl@é#ﬁ@% out

mutational variants and respective PCR-primer sequences are obtaine

aSHEEng tetbedastpeioreTal tedarpecsyRse b FRsp sty e Bniiaresyct
wehrhanackaecR MY REleRS¥REEATYr Msther]hb eepirbantiegd 3@ and T7
primer pairs, the "RTS 100 E. coli Lineag Template Generation Sef,
HERRRIERIE RO TERg O S ok Kb naces leseingsy fesdsge Germany,
348623 7K mtﬁm}m%aﬁﬁgt&lﬁ @ﬁﬁqﬁ&%@@ﬂﬁ?@tﬁf_ﬁm the eBNAsadusing the

IN-VIIro transcrlptlon nad expression o e nyclieouae n .
R AR S T SP L 0 T B R r Sl a) (D) (Studier
[Biet. purficMichpthd expredsttb (IO h obaimsdtisrtagioTmedbatteria are
CURIGSRING, WP 2906/8 PR E4BR5/007853 -17 variant is

identified. All steps from PCR to expression and detection are carried out
according to the instructions of the manufacturer. The respective PCR

producueifidaisinofalingeassaryubidnegotaiony degiofisl Guriamstaidard procedures
ribos | hinding site and J7 .terminator) is ¢loned int .
RS e el pUec s R 38 B Shbypson vector
fioltgtrigisHELMBrufagerarstinstiupelried Pocexisifusidpnudibg arlbpatlet is

ﬁ%%ﬂ?&%/eé?ﬂ m&ﬂ%&&aﬁm&tﬁ%@g@ d.6)t0N% gealiBlulctRiFide,
3) (Studier, F.W., et al., Methods Enzymol. 185 (1990) 60-89) and the
waidferinenbidastisarie.doltvmed Pirbarmogsaierion pitem SEFESEHR -

10:Priication of HisaliME s IsioR REQIRHSHONR HONIRY ssigdichateht is applied

procedures on a Ni-chelate column. Briefly, 11 of bacteria, culture

oA NISAHE SUGFEESBHTRIER JI LR AL ToSI6H Bittaryee bed

relietes byledntiftfaafidlowbid gethgdelatit bedirspendaiding phissphifey pH 8.0 and
ntaipin sphate, pH 8.0,.7 yanidj lQri Tngl]

Ll SR S B s AR PR e FLOREAEADS uner

lridialbmditiearal is pelleted by high speed centrifugation and the

supernatant is applied to a Ni-chelate chromatographic column. The

column is washed wijth several hed volumes of lysis hyffer followed by
WERRREHRR EﬂCL%?ﬂgﬁﬁm AR @%‘%ﬂm"ﬁ Finally,
bound antigen is eluted using a phosphate buffer containing SDS under

a) Immunization of mice

12 week old A/] mice are initially immunized intraperitoneally with 100 pg TIMP-
2. This is followed after 6 weeks by two further intraperitoneal immunizations at monthly
intervals. In this process each mouse is administered 100 pg 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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acidic conditions. 20 Production of monoclonal antibodies against the

WW%@M]}E)IME -2 a) Immunization of mice 12 week old A/J micg,areripitigdlyorsss
|mmun|zed intraperitoneally with 100 g TIMP- 2. This is followed after 6

Weeks by two further intraperitoneal |mm31?1|zat|ons at monthly 25

SO e S A )
sﬁbgéqd@qﬂmﬁhﬂt&gnﬂwwhﬁm&liéﬁ@ﬁ@%%hmﬂw%ﬁ#r%} E5WaH HRS) and
B&ﬁﬁr%@gﬂa Q@zxob 46 Bosioncusing (0. g Mﬁe@ﬂ@tﬁﬁﬁ Blstiadtal; the cell

eal 0 nin e Im
o 578 R RAEE TRy o e Cglsmns VRO Merdl,
wmmd@ isMdttedds hainey yoboip: e 198113746 1mmephm&% & C. 5 ml

fRl6SHESIR RS Immypized.mause e i gr‘é\f'ﬁlile%?ﬁ]cﬂm a period of 4-5
myeloma WO 2006/010529 PCT/ P2005/007853 - 8 Ce Is

Wéﬁ%@gxésé IM@’M&#@&&S@@%HHM&%%M ahiftrap-36i6°g ki ca- 1
A, ﬂﬁ@dﬁﬁ%&cﬁ{gﬂbmﬁhﬁdxﬁmmwﬁ&cﬁw(m ndeditiovwROSYhnd

e SRR ST o AR A D Sl AR SR, taken wp

perna ISC&F mentis gently oosened

by REpIrp4L mediEe GmﬁbemmaﬂO\?é@ﬁM@d@omam&EwﬂmmZ@erme
addashand aiad @Mm&%ﬁmgx Beinkimin m;%mtﬁia@ﬁ’ih@ﬁﬁiﬁ}.dﬁmbﬂO%

e e s
ddgethelpopmaigeculiinies ase fbsmﬂrfompmt&hmubgﬂw i@ pesitiveyimary
DR R ENb AR A G EG R AN, tbRd SIS Hgect Ol iared e

edimented c aken up io in RPM
neattiurindbingirderssiapirra s lavdindim mi}wwgﬂaﬁﬁﬁ%ﬁ@iéﬁe‘i&@m@mm as a growth

salestign medium (100 mmol/l hypoxanthine, 1 pg/ml azaserine in RPMI
1640+10% FCS). Interleukin 6 at 100 U/ml is added to the medium as a

growth factor. After ca. 10 days the primary cultures are tested for
spénificuantibddilinidet2phsitiviprilanitiodesreaatoned in 96-well

cell culture plates by means of a fluorescence activated cell 15 sorter. In

this process again interleukin 6 at 100 U/ml is a ded to he I’T’IJEdI]E[IS pe“ﬁm RPMI

growth The hybridoma cells obtained are sown at a density o IXIO ce

1640 medium containing 10% FCS and proliferated for 7 days in a fermenter
{Thermodux Co., Wertheim/Main, Model MCS-104XL, Order No. 144-050). On average |
concentrations of 100 ug monoclonal antibody per ml are obtained in the culture
supernatant. Purification of this antibody from the culture supernatant is carried out by

conventional methods in protein chemistry (e.g. according 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 pg/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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additive. c) Immunoglobulin isolation from the cell culture supernatants

WB%(W}]f,i&gma cells obtained are sown at a density of 1x105 ﬁﬁlﬁﬂ%(ﬂ}bmsss

in RPMI 20 1640 medium containing 10%FCS and proliferated for 7 days

in a fermenter (Thermodux Co., Wertheim/Main, Model MCS-104XL,

Dy At-050 QRAvRRES SenesaationsafLAGPEeansianel

antibody per ml are obtained in the culture supernatant. Purification of
PRSI ARE o AGL A ERRRHTS $4#8d out by conventional
methods in protein chemistry (e.g. according to Bruck, C., et al., Methods

25 in Epgyg e %%}agb%?%é%%e?@w@%m&cﬂyak_%%!e buffer (60 mM,

antibodies a) Immunization For immunization, a fresh emulsion of the )
prdte sBhetdld PLob piemipfetaihdov iwe-byssrtapsimisiasidrrdufgd of diluted
aslivivant saldbeiratishofibeluisderaparashs bashn@hiiteiss onpmu tizeanith i

ml of.the jon at sl, 7,14 and an . dis drawn_an i
R IR A TR B ot T e B bl AL 0 S o lcted
Brampled heamgpAnui@2064/0105r07ROT/ER 2008100 7883M- Tgihpase and filtered
Ifwifﬂgg}[on of IgG (immunoglobulin G) from rabbit serum by sequential
precipitation with caprylic acid and ammonium sulfate One volume of
HeBHAFEE cHORLE $hA PP ERAI B AR, HstEeBEaoLS S5 Y the
Hheppiiss atlfitssadbie 4 MwithidMuhrisdfasesobajylio adidd2oddemiteftion of 2 M.

I T

&fd)the supernatant collected. The pH of the supernatant is adjusted to
ﬁ‘ﬁe%ﬁ@%@ﬁ%@igVH%E%M&T%@@?@B%@&{[@? ia@l@ éﬁM T81,PO/NaOH, pH 7.5,
immunaglobulin in the supernatant js_precipjtated.under vigor. rrin .
50 R0 B B TSER A Y58 HADHT TR SR WA i
dottentt &fienedf(R.MurThe precipitated immunoglobulins are collected by

centrifugation (8000 x g, 15 min, 4C). The supernatant is discarded. The

pellet is dissolved in 10 mM NaH2PO4/NaOH, pH 7.5,
Biotinylation of polyclonal rabbit IgG

Polyclonal rabbit IgG is brought to 10 mg/ml in 10 mM NaH,PO,/NaOH, pH 7.5,
30 mM NaCl. Per ml IgG solution 50 pl Biotin -N-hydroxysuccinimide (3.6 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 fraction containing
biotinylated IgG are collected. Monoclonal antibodies have been biotinylated according

to the same procedure.

Digoxygenylation of polyclonal rabbit IgG

Polyclonal rabbit IgG is brought to 10 mg/ml in 10 mM NaH;PO4/NaOH, 30 mM
NaCl, pH 7.5. Per ml IgG solution 50 yl 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,PO4/NaOH, pH 7.5, 30 mM NaCl). The fractions containing digoxigenylated IgG
are collected, Monoclonal antibodies are Jabeled with digoxigenin according to the same

procedure.
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30 mM NaCl and exhaustively dialyzed. The dialysate is centrifuged

“&}2%98,9 gy 15 min, 15 4C) and filtered (0.2 m). Biotinylation P(EPHSV%QQ%WS.@

it1gG Polyclonal rabbit 1gG is broughf.to 10 mg/ml in 10 mM
NaH2PO4/NaOH, pH 7.5, 30 m M NaCl."Per ml IgG solution 50 | Biotin
-N-hydroxysuccinimide (3.6 mg/ml in 20 DMSO) are added. After 30 min

t room temperature the sample is chromatographed on Superdex 200
?1 aH2PO4/NaOH pH 7.5, 30 mM NaCl). The fraction containing
blotlnylated IgG are collected. Monoclonal antibodies have been

%gﬁg accordlng to the same procedure. 25 Digoxygenylation of

clonal rabbit IgG Polyclonal rabbit IgG is brought to 10 mg/ml in 10
mM NaH2PO4/NaOH, 30 mM NacCl, pH 7.5. Per ml IgG solution 50 |

digoxigprifia Q:mplky lGaibray|2Ed 351RRERRIAE the medium by Heparin columns

R34 Bl Rl e TS i Bt AR (7175,

rifﬁﬂ aiMoSaCBO &ﬁﬁﬁ)é?ﬂﬁarezmhé Yabhlcislctmomittggtaph2eaing for 10 min at 4°C.
SHpesexsi )2819961(&1%%'}{' oNald g‘EFQﬂHQIQ kB Lerad ﬁ\ﬂlj\l%pd {mﬁg a standard

rac ons containing d|g0X|geny ated IgG are collected. Monoclonal

SHEONEE B ad HENEY IitR & Q6 SMihbavEer dfiy o Ahe Sdmsapdardi dder mixing

W@M&l@&i@l@@ﬁﬁz@g@ 7&53d 1e0- E/Keﬁmleodrl\%%ﬁlipﬁ&bl%lue, 25%
otei s, entiched and isolated from t

glr timnhs® rr?felr&“?flon %Qoove gcr’%ﬁ%o V(I:? ?r%{sga%r%pﬁn é@/ %g §tt r?g? gf ffbt 5 min,
mmpifcﬁs“fa@ﬁ@p&ré‘?t@ bYL50Wm&e@%ﬂxcﬁﬁbbﬁ%gds%ﬁsashm1osc1ence)

%ﬁﬁtréibl&?@ e&ﬁ&&@&m%lﬁrm&afu‘i&e H@ﬂ%&%@ 99@&%@%%1&{ $eblocking

upernatant was measured \éBra ford using a standard 1o curve

8 fPackE L Es Gl BF Ao Baviid ek h bt mnds ‘anep-fat dry
mixig Iﬁaﬂmlﬁ’:‘eww’bﬁalﬂﬂl@lﬁ)mﬁew(ﬁ@ ABit rigritedt 24666, &1% hrs at room

lerorlg Jnenal biu eef’chggj A% glycerol Al %’%mesl\flor 10 S v éi%tha%%é) B8 (0.3%

|ncu aflon mln sa ples were separate
ﬁmgé%m% E&e@@%@s@@@(ﬁﬁ@bmﬂ%meeme}mwd with a horseradish

peroxidase conjugated anti-rabbit IgG (H+L), anti-mouse IgG: and anti-mouse IgGaa
(Southern Biotechnology Associates, Inc., Birmingham, AL), respectively, for 1 hr at
room‘temperature. Membranes were washed 3 times for 10 min and antigen-antibody
complexes were visualized by an enbanced chemiluminescence’s reagent (Western
Lightning v, PerkinElmer Life Sciences, Inc., Boston, MA) on an X-ray filin according to

the manufacturer’s protocol.

Example 5.1

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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and electro transferred onto Nitrocellulose membranes. After incubation in

wlagking gk3esolution (10 mM Tris-HC1, pH 7.5, 150 mM NaCl, (:03%,00s/007853
Tween 20 and 5% non-fat dry milk), membranes were incubated with

rabbit anti-rat antibody for 2 hrs at room fémperature, respectively. After

F}!ﬁé&!ﬂgt@ Hmesyfqod B4R WW%‘W@HQ GobUPRLL, 3% AM@ﬁfbxﬁ%ﬁbn, plates are

ris-puffered sahne)t memb ranej were incubated with a horseradish

St HuEBmEAIR a6-Ntstie Tyt EEs R 20t Witlicea despdngubated for 2 h
arithrehiae, Maﬁﬂw@“fmf”@mﬁwww%i@mm 2) as standard

Blr{n Iglggla xrpn’t uted C“il\-{)glmln%?e:& Er at g\)_%@cst %ﬁ?imrle g@ewgsplates are

werg washe |mes nda en- antlb y com S were

Vgsladi der ¢y e MG 82 el @rﬁ%éé@méﬂs P@ﬁg@?ﬁl@w@wﬁvn of bound
brgiatping.0ds BRerkiekimed w@l&}g gmwwa QINGP- X pal¥clonal

fllm]ﬁ%%,rdleq%tgoﬂﬁgg_}m% ctum@ 0Cco 2 aééﬁ;'?@é%ﬁsgand

detecorof IMBe2enitay platesere maghqdl alsmatialsa‘rcdwim&mﬁﬂoimd antibody.
‘iﬁ\{ﬁl@%&e %eﬁé%r%a{%@@%ﬁ&k%%mwﬂae& @&%‘éﬂ{ﬁ %@conjugates

anti-TIMP- polyclonal antlbodiw(see Example 2) are conjugated wit

6%%%19%%%&%9@% iy Gy atpatiainedlard i bfor 60 min in 10
M QHesdlae pHre.4cebaiad Wﬂ%l‘m%@l@ﬂ%’wﬁlm -PIME-Zre subsequently

QB 60 0 AR L B EO0ONSHD e
ovelds élfwmnmw\téh |H3ﬁjbb&BH‘Spl@hetsJar@wh§ Hidanesiacs e iithlannheim,
%%Qﬁft N Y'eeRg206YY el rp 1haniacHlpiad 95 2R QitBSIA with an

serial dilution of the recombinant protein (see Example 2) as standard
Béﬁeé‘fi%th diluted plasma samples from patients. After binding of

TIMP-2, plates are 5 washed three times with 0.9% NaCl, 0.1% Tween 20.

For specific detection of bound TIMP-2, wells are incubated with 100 pl of

digoxygenylated anti-TIMP-2 polyclonal antibody for 60 min at 10 pg/ml in

Toanmlphdsphate, pH 7.4, 1% BSA, 0.9% NaCl and 0.1% Tween 20.

Theieallal PRSI enYAshR three times to remove unbound antibody.

In a next step, wells are incubated with 20 mU/ml anti-digoxigenin-POD

conjugates

Validation of TIMP-2 as a biomarker for beta-cell failure was performed using the

QUANTIKINE human TIMP-2 Immunoassay (R&D Systems, catalog No. DTM 200).

The assay was carried out according to the manufacturer’s instructions:

All reagents, working standards and samples were prepared as described. Excess ‘
microplate strips were removed from the plate frame. 100 L of Assay Diluent RD1W

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 pL 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



10

15

20

25

io (Roche Diagnostics GmbH, Mannheim, Germany, Catalog No.
wadRadafsigr 60 min in 10 mM phosphate, pH 7.4, 1% BSA, Q.8%:Mafet 007853

and 0.1% Tween 20. Plates are subsequgntly washed three times with

the same buffer. For detection of antigen-antibody complexes, wells are

' ed with ' \ i H’P%{% > tds were incubated

ﬁ%%%%g%n&’ﬁ lg%lr%%%;éggt%%gﬁﬂﬁg%%%g%d. D iéﬁ r??egasure_d after

80-50 mimiats40Foom witlperstls pi iBahewddePEXA HpRE StopAetaHeBas added

JIMPe2 ingp idafi HMPs ' 16etks, using a

e AN P Fprg TR, uing

miroPletssm gDt éms, catalog No. DTM 200). The assay was

carried out according to the manufacturer's instructions: 25 All reagents,

working standards and samples were prepared as described. Excess

microplate strips were removed from the plate frame. 100 jxL of Assay

BireptdRD | W were added to each well. 50 L 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

StrsHe Zonlesis AiPAEEALKAT40. 12" orbit) set at 500 50 rpm. A 30 plate

layout was provided to record standards and samples assayed. Each well

{ias apRlipied ARd washed, [epaalipo e plosesm BeedImien fatadalalin 10

: plete removal of liquid at each step is essential to
Jodupepdimandecatiastie liscioashi W@%ﬁlﬂa“s\%‘hdm% the levels
(emoYRA Dy AsRiIaling 0LdacaRtRh Thedisterwasonvel tdaandl Blededn,

against clean paper towels. 2 L of TIMP-2.Conjugate were added
R AT AR N 8 R AP e S g el

mosatea:for Zipdbramt room temperature on the shaker. The
aspiration/wash steps were repeated. 200 .L of WO 2006/010529
PCT/EP2005/007853 -22 Substrate Solution were added to each well.
Rloteetthormdighs fSE‘Mfﬁles were incubated for 30 minutes at room
temperature on the benchtop. 50 L of Stop Solution was added to each

well. Tg?g optical e}ps'té%%f ege well was determined within 30 minutes,
SSRGE" fi P@&‘éftér“ t 8816 450 nm. 5 o

Type I diabetes: 3.2 ng/ml +/- 0.891 ng/ml, p=0.0107 (significant)

Type IT diabetes: 2.8 ng/ml +/- 1.133 ng/ml, p=0.00000299 (highly significant)

IGT (impaired ghicose tolerance): 2.9 ng/ml +/- 0.645 ng/ml, p=0.0464 (significant)
IFG (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



le 6 Statistical analysis 10 Clinical utility of the
“marker TIMP-2 was ass€es uring its levels in 10 diabetic
patients depending on injections of exogeneous insulin and comparing the
levels with those measured in 10 patients2&%ith demonstrated normal beta
cell function. Statistical analysis was performed by standard Student's
t-test evaluation with values 15 <0.05 t&k&R2as significant. The results
Were as follows: Control: 2.3 ng/ml +/- 0.539 ng/ml 20 Type | diabetes:

2 ng/ml +/- 0.891 ng/ml, p=0.0107 nlfc n) ad/or
né/ml - @ei%%dﬁifllﬁﬁfeﬁmﬁgo P?’\ dly Sight cagjg a‘?gﬁ?]ﬁh%ﬁs andfor delays
glucosédalerdintel2, &ugfpmismgak&zlswﬁdqﬁ@m E&?ﬁ sgeeeted from a

(impairgd fastin a0 DYRHLRR0 4B GHdbrhpound that
2.8 ng fitss Er/ o ﬁ%gQérr;ﬁée %’g%‘%&?kzsu\ﬁwx 6 ]ga V- 23 Claims, 1.
t

A meinbtromSeessing ol e oRbOt AT AL AN o HABIS R

delays heta-celhfaiwe.-camprising shesstiep of detepting soluble TIMP-2
secreted from a host in the presence or absence of said compound,

wherein a compound that 5 prevents and/or inhibits and/or delay. d that
béta-cell feifi oscancbRYHoGrRg Migrarhier/ IhERVET FFvs e ietdgmPound B

from a hostisichanagdnlitis® ahpeteiniMP-2 as a target and/or
marker for screening for a compound that prevents and/or inhibits beta

cell failure. 3. A method for monitoring the progressmn of diabetes, ¢
cobnprisingptheodtbpsotnitora) Hibeiping egnial hrRpte oBEAIRET R P ©
individual, b) contacting said sample with a specific binding agent for

TIMP-2 under conditions apgroprigie for formafion.gacomalex between

10said binfing ProY*¢t
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.

4. 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 agent for TIMP-2 under

20 conditions appropriate for formation of a complex between said binding

2

agent and TIMP-2, and

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

formed in the absence of treatment.

A method for the diagnosis of beta cell failure comprising the steps of

wn

5 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




and TIMP-2, and c) cort ount of complex formed in (b)

amount of complex 15 6| peta-cell failure. 4. A method for
monitoring the efficacy of treatment of diabetes, comprising the steps of
a) providing a liquid sample obtained frora%r patient treated against
diabetes, b) contacting said sample with a specific bindi f << of beta
TIN5 indr GO e HROp GOl P I B L e Enosis ofbet
between saigibinding agent and TIMP-2, and c) correlating the amount of
complex formed in (b) to the amount of complex formed in the absence of
treatment. 5. A method for the diagnosis of beta celh}‘ﬁigjre comprisin tl{p?e'smpS of
stepsof 25)ptbvitiing mokitidiBERSIBOBIETIER ROMER TRdiVIdhaT, ﬁ%
contacting s%i mg{g X\ﬁ%\@dsagg—gﬁi@dﬁnﬂﬂ*@ agentfomdiféud.under
conditions appropriate for formation offgéf%rp%)ex Q?&Vé’%ﬁaﬂﬁ?‘id binding

5 agent and TRVERI AR BNENRBEBYSHEET 13/05201 Cra-f ware-iq'ﬂiglkb.. beta-
IV W -24- c)geuaidtinggtte amvimtaBdffpRinfbHed 1 {8) 1 o ~em
diagnosis of b tfx 'l%%lel failure. 6. A method for monitoring the progression
of diabetes, £t mab}‘rlsirig the steps of a) providing a liquid sample obtained
from an individual, 5 b) determining the activity of TIMP-2 in said sample; .
c) correlatingy the aglivits af JriMRr2githb)f6dhey abtnbeyrot Tt N BLIEDREHAMPTISINE
cell failure. 7@@ g%[gg for monitoring the efficacy of treatment of

10 diabetes, comprisiig 10 the steps of a) providing a liquid. sample abtained ..
from a patient)tpeatédiagaliptidistipra PWH@@F%H%H@ ?H%né&%??ﬁ/%oafgamsq dlabetcs’
TIMP-2 in saj¢ %%[@Rl‘ﬁﬁﬁ)g%qgﬁ‘im treractvityinfkditMRadle b) to the

activity of TH\Q) c-:grlrr:ﬂgqug the activity of TIMP-2 in b) to the activity of TIMP-2 in the

absence of treatment.

15
8. 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 T IMP-2 in said sample;
¢) correlating the activity of TIMP-2 in b) to the diagnosis of beta-cell failure.
” ized in that
9. The methods according to any one of claims 3 to 18, further characterized I1n tha
said sample is serum.
10. The method according to any one of claims 3 to 8, further characterized in that
| said sample is plasma.
25 11. The method according to any one of claims 3 to 8, further characterized in that
said sample is whole blood.
12, Use of protein TIMP-2Z as a marker molecule in the diagnosis of beta celt fatlure
from a liquid sample obtained from an individual.
13. Use of protein TIMP-2 as 2 marker molecule in the early diagnosis of type i1
30 diabetes from 2 liquid sample obtained from an individual.




absence of treatment. 15 8. A method for diagnosis of beta-cell failure,
comprising the steps of a) providing a liquid sample obtained from an
individual, b) determining the activityyof. TIMP-2 in said sample; c)
correlating the activity of TIMP-2 in b) to the diagnosis of beta-cell failure.
192079¢ Eheometigots decording-iocanly one of blailiegBotds 18, furdherith a sample
chasacterized in.that, saig-saypple IS serum-; 10, The method according to
any one of claims 3 to 8, further characterized in that said sample is
plasma. 25 11. The method according to any one of claims 3 to 8, further
1 thasactesized inThelP safdrsanipieris yielekigadsita. ddse:pébyotein
TIMP-2 as a marker molecule in the diagnosis of beta cell failure from a
liquid sample obtained from an individual. 13. Use of protein TIMP-2 as a
Uin&kermereemd ifythe deni enagnbsstor ey s0tatieeas FehaEiruid
sample obtained from an individual. 2 AMENDEY9 SnEET 13b05!2[ - 25
-Use-accordi laim 13, wherein,the, early diagngsis.is made with a" .
S Sl fE e e S e O Tk JRICESE THBIERIAEe: SnEjggtion
of wrétdin T4 R for o mitorier tdeprdg fes Siotaof didbiétes i1 6htdmghosis of
protein & IMi: 2 e manitarag theeibcacy of Feaiment gl diabetes. 5 17.
Use of protein TLIMP-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. WO 2006/010529 PCT/EP2005/007853 1 Sequence listing
<110> F. Hoffmann-La Roche AG <120> TIMP-2 as a novel target/marker
for beta-cell failure
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<2 3 6 1)..(220) 15 <223> accessiop No. P16035 <400> 1 Met Gly Ala

Ala Ala Arg Thr Lou Arg Leu Ala Leu Gly Lou lieu Lou 151015 20 Leu

Ala Thr Leu Leu Arg Pro Ala Asp.Alackys Sek Sysrzer Pro Val 20 25 30
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Leu Ala Thr Leu Leu Arg Pro Ala Asp Ala Cys Ser Cys Ser Pro Val
20 25 30

His Pro Gln Gin Ala Phe Cys BAsn Ala Asp Val Val Ile Arg Ala Lys
25 35 40 45

ala Val Ser Glu Lys Glu Val Asp Ser Gly Asn Asp Ile Tyr Gly Asn
50 55 60

30 Pro Ile Lys Arg Ile Gln Tyr Glu Ile Lys Gln Ile Lys Met Phe Lys
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85 90 95
35
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100 105 110
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130 135 1440

45 Asn His Arg Tyr Glin Met Gly Cys Glu Cys Lys Tie Thr Arg Cys Pro
145 150 15% 160
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