Insulin Pronoter Factor 1 as target/marker of beta
cell failure Type 2 diabetes is a disease of fast
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failure of the pancreatic betascell (beta-cel

failure) to conpensate, with &hRanced i nsul i 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 include enhanced basal insulin secretion
by the beta- cells and a selective |oss of sensitivity
to insuli n1fmiiRIpYohBed ka6t Pils tAsS G hRriRe bf Béts Qeli RAileteher
organs. The Toss of beta-cell function is believed to
be triggered by |ong- tern1exposure to enhanced | evel s

of gl UERRe ARKbdsiiPA Qﬁea@gbﬁ’ﬁﬁ'gr&ﬁﬂlg M@Qlﬁﬂﬁdcﬁltni%%rta?&_@ﬁfcl&;n be
n al cou

is currently no clinically pro tre

plescrihed asp febragf e pararaticisra sAIAbeA a’fl Jiluge)tg IcpRBERRte, with
C%Qh&éd(:iﬁﬁlhn sbcrdGon 8f @k %@tatt%ﬂé»' %ﬁfpéh héral el fe}s’m@ﬁ&é; Bhis failure
targets for treatnent and rs for gﬁﬁ%ctlon

e esplsiard by betharelagye IogreeB ca R a1 6El et g s hat
OfhcIiRE S?Ha%lcé@pe{sgl ﬁlﬁﬁﬂl ste&%n&?f)ifﬁ{eﬁb efOPAD B Y 2 W8 EMive Fdd@bf sensitivity

as i1 ns roinsulin or eptide. Furthernore
vmunsjlhb reainly laekfém@lag@scle&qt egﬁm pYleragRRS E%Fﬂf%fe Of:}éﬁﬁa‘ﬁeu function
23 rgeéﬁﬁl ds@ft t8fenhfMLA1EVeR of BiRcé¥edhd lipids
g%eg%ﬁggiﬁgg%nvgﬁ |seﬁ%sldenfpfy and prov?be a P
@by@b ara} lgpetoxiet®er een for conpounds that prevent,
attenuate, or inhibit beta-cell failure, and for a

mar ker that allows for nonitoring and/or nosi s
bet a- cEhdre fsaiukugndy ae c]amc@b(rprp@qn tzqafigentgh Cﬂygi prevent or delay beta-
eﬂl%%hﬁ% uﬁ{f& IHB{ gq%g)%}# Dt n otnh ar w%ﬁﬁl d?sro%%teﬁﬂ td RSl Better

urpr|3|n use of protein

| @Fgets foatreaimnt ambmagkery f@adcte¢twn1ﬁﬂ)teta -qeH daipire oy Bppstion that are
known fr. t Qe

R Een SR faBoR Al biE el e Rlbcrs (b ly KRR as insulin,
t privssatin pt Copeptidet or critically required for the
enbryoni c devel opnent of the pancreas and for
thetranscriptional regulation of endocrine

pancr eBstisqyaniré, itcwodd &s ah adedtdge 40 ideatify markersshitican be detected in
N@'atlons | eading to a defect of IPF-1 function have
bR&H' i nked to type 2 diabetes (Macfarlane et a
1999, J. din. Invest. 104, R33-R39). Surpr|5|ngly,,jt
was found that increased changes in the |levels of
secreted IPF-1 are found in beta-cell failure.
TResceiptips of iyentpesent i nvention provides a target for
the treatnment and/or prevention of beta cell failure,

and a novel marker for the early_ .
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 II

diabetes and more reliably than can presently be done.

Surprisingly, it was found that the use of protein IPE-1 can overcome, at least in

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

Insulin Promoter Factor-1 (IPF-1) is a homeodomain-containing transcription

factor critically required for the embryonic development of the pancreas and for the
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di agnosis of beta-cell failure in diabetes. In
preferred enbodi nents, the novel target and/or marker
wo Beelo10say be used for diagnostic, nonitoring BSTWRLN05/007854
as for screening purposes. Wen used in patient
moni toring, the diagnostic nmethod according to the

tr?nscr f:ﬂgn%lr}\eﬁlggtl %Hogﬁreg)fakgre?ssﬁa%éﬁc %%ﬁés GReYuIR! such 2s insulin.

recurrence allure 1n
Muttians exdlings topatefeenv SIPFThismefior kavetbren linksslgattype 2 diabetes

i Ny, ntlotalor%b e hﬁfiﬁvéé e10 fRa%rl% in IPF1 for
(MBH tR&df

reatnent of diabetes. In a
pr ef erred errbodl rrent the di agnosti c nmethod accordi ng

o Ol ER ke Wl RSN TR B S0 SPLERRLIT- 1 are
fondrin betaeheﬁqme SFlmfefdneat&letpwexhiynvmﬂamurpm*gdcsraetatgv@r the

correl | ev f P
wftgieah e B Pref Qi A Pl Ao ¥ oyt By By ity
diagnosisofipeaseaditfailure andiabetesar e useful for nonitoring
progressi on of the disease through the different
stages | eading to di abetes, nanely Insulin Resistance,
| mpain pebfédtedcsmster dimbets cthe eowdh thritahétoe markérd PPrlemenbe used for
j nvention thus rQ%%?gs a nmethod for nonitoring the

dlﬁﬁ’&%ﬁ“@s‘?f’ﬁﬁ“&’l’g S SEGHPERSTRY Y he steps of (a)

providing a liquid sanple obtained from an individual,

b ntact i ng_sai eci fic, bin

o R B R D BB B e haBapF st S efihto the present

infvehtidd @i help ta aS‘SGSEKHfﬁﬁ& eff tv@enestaind rbiurtkinag oflgetaelbfadure in
t he anpbunt o

gl e enions e oot e Orn CBe S QARG fee of protein
[Hel forGRbhitdrind the efficdfieoipfeagrait of diabedes.on al so provi des

a nethod for nonitoring the efficacy of treatnent of

di abetes, conprising the steps of (a) providing a
l'i quirla ?df&k&i ahblimest, thedighopiad inethodtaceatig taglaa pibent

di abet es, contacting said s le. w t
iR uagéﬁe DB PP RIOS o SGHES M Ip bt without a
pﬁ@f dfa%(mtdf@ﬁhbefes By eraRlre theleve o 18RI dhil reirbigtingertlevel of
correl at Ilggaﬂt he amount of conpl ex

IRPoilﬁ%ﬂlelmeS(ease ?roa%é%esﬁ%?}ﬁfe Enpl ex formed in the
absence of treatnent. The present invention provides a
nmet hod of sc ng for, a conpound ch interacts
0t hemeriods oA EFEset IEn GULATS SoREadp BmtAEDg Aperession of the
diREAL ﬁirﬁuﬁl‘f’&re'dﬂ'ér%ﬂt RageSRRAHR &b Ohabéed) hbimaly ThyulBf Resistance,
conpounds under conpasitions which allow interaction

Irgpaited; @luseseglgrancsangd Lipbgtes i ty of conpounds with
| PF-1; and b) detecting the interaction between said

conpound or plurality of conpounds wth said
po FEE Qprqg@ntEnven‘uon trllus prov1des a method for momtorlng 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 IPF-1 under
conditions appropriate for formation of a complex between said binding agent and IPF-1,
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

agent for IPF-1 under conditions appropriate for formation of a complex between said
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The present invention provides a nmethod of screening

for a conpound that prevents and/or inhibits and/or
wa@tdaeousses beta-cell failure, conprising the BCERB200§/007854

a) contacting a conpound with,protein IPF-1; and b)

neasurlng t he act|V|ty of DFO%EIH | PF- 1; wherein a

at e :
bu&& gxg élgeﬁ‘l &hﬁpﬁ %corre?atg'lgtthg Fx'n?rg{lltsopftrcggl Ei’é;ctfb %d(; 1rn°(f3) to the
arhathithif torapldk ﬁ)’rrraatitle meaetbeerhcebﬁtreﬁtnent ai lure.
Preferably, said nethod additionally conprises the

step of immobilizing protein IPF-1 prior to step a) or
bet Viderpradeapsiver)ticanptoloides & hEthOdr(rflsCramlng/ foryrcogrpoysdavhich

it BT et AR Py Pl e OB 1 T

conipersd.or i@»&raﬂ@% poﬁﬁauﬂdh]u)nder cdmp@ﬁmyﬁlwigch allow interaction of

t t t
saidais R cxp o Brpfiaf ik 89 At g ntpraction
betveen shRIMDmpoudd o iphobligyf c@8bSuriBGvith Mﬁbﬂaﬂypwttldal
1996, Mol. Endocrinol. 10, 1327-1334). The present

i nvention also includes cell-free assays. Such assays
i nvolvepresnt ﬁﬁkiﬂﬁkﬁi profvifesnn afethddFoflscieenigg forfarddmposmgdtthat

pol i de, ..a bi caII actl agnent . of
Pty pdahitgy shdof et BT oet Gulesp ROy g By of e
coR@dctingn c@ﬁapﬁﬂhdiwﬁmpy@t%m IIP(B“'e]), and bbl n&a:tmﬁig the aqity of prodein IPF-

d ternlnln I|t f th
egeap a Cﬁlg (gwﬁlcf sti ?Srﬂj 1%1‘){%]@1 cr;fd r%%telncbjff’{l} lisa
dilnla&héftﬁﬁ@f prdeert afd Re itebie amd/ Bﬁﬁktﬁiutatbdj’etaitelhfaﬂlhry ]Eneferably,

d|re escrlbed above.
sagﬁ o iaaa CRERES 16 SO SO GBI i PHOGo step
@KﬁQﬁﬂwﬁﬁﬁﬁgyﬂﬂnmhﬂch bi nds sai d pol ypeptide to form an
assay m xture, contacting the assay mxture with a

test conmpound, and determ ning the ability of the test
CONPPREYErh Oadtiite? @ﬁﬁse&ﬂht:ﬂélrﬁﬁfdﬂs fothy deetmitatiomoébiiding of IPF-1

det t he abj |
L
as%% Iistllgytl&fal g&ﬁa’fl@& bf t?fg@g)éﬂéﬂbf! PRI (ﬁd@flﬁ 61% dlal9$9p, Biochem. J.
I'nd to the sai ol ypept i
5 RN s et 190 PR Rselags B NG BT BLEnt A rlsRe Do
ERdRriabENable711834)5€ of elther a menbrane-bound form of

a pol ypepti de or ‘a sol uble fragnent thereof. In the
case of cell-free assays conprising the nenbrane-bound

for mrRd ]Integk%t H‘Rleﬁﬁ&ﬁ’ﬁlb@ ﬁ)cldcfes bayRee Aesh.r Sudheiséags tivblveze

a solubilizin ent such that. the ound f.orm
cagtacting 2feimy pe E ee-§-sfudenath Pﬁleyael?thfe %E@?%%HY BSEyinfragment of
sagf &?}g%tﬁgl b ﬁlkléh Bgot@ﬁec@hﬁ:risﬁ@ a‘ﬂdﬁ Rt GNbEsaid polypeptide) with

e? ts such as n-octy 3Iu003|

a festieoaennpingland slsteaminipg thetad iy ke dest gempound to bind to said
P PR D Gl caind o aid pofprRige i g esmined ither
directly or 1nd1rectly as escrlbed 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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114, Thesit, Isotridecypoly( ethylene glycol ether)n,
3-[(3- chol am dopropyl ) di net hyl anm ni o] -1 - propane

waemobonsse ( CHAPS), 3-[(3- PCT/EP2005/007854
chol am dopr opyl ) di met hyl anm nj, 0] - 2- hydr oxy- | - pr opane
sulfonate (CHAPSC» or Ndodecyi- N

N di fgeec??sql?g n’rl t§% reselt PRAR R ?Lef ag‘lrl]g'} ﬁle tﬁ s G itRUSa

enbo BVe~assay e present
mbm‘bemfe’rkmmldlfbrrﬂaija pelyplqﬂndle abh eolublelfmgohnt theeeod In the case of

d f |
ceﬁr#&% atg%(%ogn]t?rgﬁlﬂi | t era%% Eg‘%@% forg'xnofqlff ﬁ&gﬁ%ﬁf&g dy Irfa?@e
dd@ﬁrhlﬂé:td euhza& s\z)hiblihzmg dgentauc]mﬂrabdwtraelabtann’dmu@d f@ﬁn @ffféle

PO'HR PR a¥1gﬁ 15 Iigﬂn IB 8?1953% it E}&agnpl%g{ chIf sh&bﬁ)lgﬁiﬁﬁgoééngselpdgﬁe non-
iohit deb@gpiteseh aenmd/lgb&fsmleen-dbdezy@md)mda,tredo«bsrcplma}mmde,

can | h
océ@}ﬂygﬁﬁ gl-lymléclza?rg I s a91¥ Ve ¥ gsuscg#ntlczegc 1t(€n$5§810|0 Triton X-
lﬂmwh@ﬁﬁlsﬂtrfie@j?p(ﬂf ethpleﬁé glscoltettwt)m, BHES, and
uge. t.ubes

centr
B U
ckﬁﬂa{rﬂl‘d@pﬂ)g? )afmétmzllbmaﬁniome wququa hromnssulfonane( CFHABSO), or N-
ri e t at hi one t f f
e B RSP BEY GRoEGrERAfone. sephar ose.
beads (Sigma Chenmical; St. Louis, M.) or gI ut at hi one
derlvatlzed c otltr

g q% whi C re.t,hen co %1
i t Yo gpbE ths Oﬁsaisa%fneﬂm%% ARG et
m’éﬁ Be H@sﬁl‘a@l@&@ iraebhizedipayppptaiead Iﬁacditat&@hp’aﬁemm dh,omphdced from
#reln bateduder d|t|on n e to
ApplEbep e i S e T eSi coiel 1 s
ad%@ﬁm%%ﬂa%e @ﬁ@mﬁﬁ&n oﬁ;hle b@ . MBindingWiattésd Bompbﬁncblemjpolﬂreptlde, or
crotitre e we a t,
InGHBERRPE @cn?ﬁ)»@ﬁ feewitha biing @ Pt RenR e Ge hiahege of o
cagl'éig&g?écb Oﬁ(ﬁigfd' Yar(e a%cﬁ&hp?&ﬂéﬂm artyoF ﬁs@xmb& . foB&ntaining the
i be ov er.na t b
rea 8516 RRATBAI% PR NS mlifrg e SAiEh Aot G AP Gy
cépltrify g@ tutet. YIrP(fneEhnﬂfHdYIﬁ@ﬁ h ERidHES et ﬁrﬁiﬁ@plﬁeﬁi@d va*hﬁﬁll adds a
can be determ ned, u ggﬁtandard tgchnl gues.

demainrthefallews ope p gteHs P b ReUB e peb o rample

1@&%&9@3%&%&5&%&3@@@%@&& aa b@saawﬁe@f)mtorgeummvmsepmose
For exanple, either a %%e?xli te her ej nhetf ore

beds £%igme EhemicalStdionis riyatifedBisTQtitEdietes,
w fchla!reth'aﬂ csﬁlﬁiﬂéa%ﬂpﬂhe @ést Eﬁxﬁ]{)dn[h@(ﬂcthﬁ tdsERIm@pdiiidbnd either the

I ot nyl at ed etl nventlon or .target
nowiagsy @gbledmgmomwm@epwéwﬁ&q RbiPES incubated inder

c rﬁf@argrc?ﬁﬁugi% d&h{pléiﬁbnﬂéﬂldw(etgecaiﬁ PhlisIs mlcbn&ﬁ@mdr Balt and

eart g., biotinylation kit, Pierce en10ﬁ:$
pﬁbcﬁqﬂbwdng fcubationd thehesds or misgotitie plate walls pre washed to remove any

lﬁﬁtc%\‘ﬂﬁy @n&%ﬂﬁ%g < WEinhatRIndt Badurl é@éﬂ?er @H@&l}ﬁ(ﬁ' ihdirectly,
eIy b

ernatirve anti les reactive Wt petld
fom rexinpldi asgiemﬁb@d abeve, Adigrnafivelyrihe éow«yleX?Srﬁaé?bﬁéhSéOWtﬁi from the

rnk&'tr%g LG 1 1ed el Sf 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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pol ypeptide of the invention to its binding nol ecul e,

can be derivatized to the wells of the plate. Unbound
woeediong3pr ot ei n or pol ypeptide of the inventiBOI/EB2005/007854

trapped in the wells by antlbgdy conj ugati on. Met hods

for detecting such conplexes,”in addition to those

i.bed . ab t e
o (oG A E 56 AP AR Sl Bk ed g T EAg i the wel
Ofrsa'apﬁa“‘dﬁl'mttm 26 well E’lﬂﬁﬁ)ﬂ?ldl&e Ehemnmbeﬁéﬁema@@dwfarﬁlbgdm reactive
?g’hﬂ’%gﬁ;ﬂ lf)aréc}l opeu es, Dot WA o ddt nl{ftglq"ex%s(ﬁﬁmndmg of the

an ‘enzymat1 ¢ ac
cﬂﬁidpﬁdabéme\imﬁehuan pDitg/hnedinlgdmolmuleb mtdbmgertmtle‘tsiﬂoéhe Whits of the

P

byt dy bedjagaiRinl Meihd)dlsrfer dﬂemmglsac}ng)mpﬂextst igmddition to those

det ect ol.ubl.e. | PF- rete
6,51:%@?@1%89%{% éﬁ% C%IB % nlu%% hl%ﬁluﬂordettea?on of |
Reink la.ﬁtlbclitﬁés\/reitltﬁe azrtﬁ/aqrolypepudn lnerelabefboer deﬂehlze;isor binding

AR RN K O T

asSodiREBithal Jolypepri@sartindigg befleubel |'s in culture, or an
ani mal which can be used as a nodel for beta-cel
failure. The present invention also provides for a use
of prRd ﬁﬂe@eﬂt Rivehtis also pasviskt a andh@t ofasreanimg fiver co‘mpound that

f d th d/
Prggéfgﬁe A pgg 1%@% g}sq %é%%%féﬁ Vr%ﬂ%qsi‘{l]?rgsgl?%o éle gpeg ok? d%t%ctlng

sabg1k e 1 §é&&€dﬂ frogh a[@ésh Bithe peaoiddi d’ﬂgbidncé biEsaet @setund, wherein

i nvention are based, on,
RUTIIROL S Crr X p—"
wftfl%ﬁlé}h@le?év%l PPFI1 se&eeBE®nh h Badtliychmasdired fromthis
['1quid sanpl e by use of a specific binding agent.

Aspecific binding agent is, e.g., a receptor for |PF-

or ap 1R mRPEYa kv bRk kepr@&nhﬁl@bétkick]ﬂﬁd caltiites @nanddiial which
appreci ate the tern1sé§éﬂf|c IS used to indicate that
C%ﬁbﬁ#%@ﬁﬁﬁﬁK@@U®é§dﬁﬁ 1% n the sanpl e do not

significantly bind to the binding agent specific for
IPF-1. A level of less than 5% cross-reac
cons The Pesserr dnvestigh ke prgid eszorsqolésa prot B‘Ph‘g]r\‘( rJrgay zﬁ%rlgft and/or as

a Rlk& 180! YeehtngdBr @&Bmf%ﬂ-w t'h@ﬁ?rteiréfﬂs M/ br inRibits betkhell failure.

term anti body refers a polyclonal antibody, a
nonocl onal anti body, fragnents of such anti bodi es, as

vel | TS dla@n SRR EMbAIt SRS dv%dtﬁnﬁﬁmhirfgl erhbdeadobrdingig the

domai n of "an anti pody e ted b
p@@mtenwhpﬁéreaba@ecg%éEa‘aﬂéngE Which i3 Sl Fom gividual
Uhtiks &Rethbids 85§ rBm thEaAIPFads andifichigomyasafedefivainiis liquid

I mmunoassays 11 (1990) the whol e book, especially

savapje &y ase gfe: speFifeinding a8gklt er dan) . For t he
achievenents as disclosed in

A specific binding agent is, e.g., a receptor for IPF-1 or an antibody to IPE-1. 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 IPE-1. A level of less than 5% cross-reactivity is considered not significant.

A specific binding agent preferably is an antibody reactive with IPF-1. 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.



10

15

20

25

30

35

the present invention polyclonal antibodies raised in
rabbits have been used. However, clearly also
weoligolwaal antibodies fromdifferent species, PET/BP2005/007854
rats or guinea pigs, as well as nonoclonal antibodies
can al so be used. Since nonocFonal antibodies can b e
produced in any anount required with constant
properties, they represent ideal tools in devel opnent
of amntsEis dOgenetatat ipdtate ofithienet probelugsnes.as descréhed in
i Po St ARLBER b o B [ELBR9 che whol

bdlﬂ@és@éh@l@r 1RIFBOLB-NE Flsevids Atrﬂnﬁerdkml) | R theer achmemwutb ks disclosed in
preci ate now,

h BRSO SR AT R ieh B QLT LBy 55t 40, lovwever
cléa@lyI a%q:olﬁldnﬂ aatbodees m;asduﬁfagehe s%esfeel etgo ratealcgulaearpegsu hgwell as
nts _of the

th
ORI IC e R N T -
13t Qeqiiite 1 dhath @ﬁlstﬁﬁypxb)@eﬂ&e,dhey&lephsértt liddabgiolssn development

rlse st others the .use t het e
of}a@@sgg 9& agﬁ’uélﬁret egeafrapg]a_- alilc? c}/fn ’ogla[) IRlboq{ee§ to IPE-1
i hethBahbiRdng tOR presed tingaiticinns &ét&@o&fw pA‘chﬁ‘SedEﬂMbodlment
vacci nati on may be used. For neasurenent the liquid
sanpl e obtained froman individual is contacted with

the gpaeiskiled bithgh #dl Ageedaté abw] et IPPUNHarbeen ntmuﬁem a

appro riate faqr forpation t
N Sase o GATEIONS opber<AbEBES BT Fveati By bg vsed
tof ﬂa&}%eklhe@orﬁ eirhﬁ@"tb WietadRigtenadtits bithe prdsste ivfehaibh. Rarxample,
easily identify suc pri at Q on
cIgamE s BRST NS BB B P rith L TSRS RRESe

arqbﬁ |t BafRF thB ubder s?ﬁt@l@ﬁ@f)e}itﬂ\é@ @&pr@dénhﬁgalaﬁiﬁwﬁe obiPF-1 for
| ex is _neasureéed correl ate tothe nO LS

inpoRIZGR. M@rmaﬁw@YolPNt‘\dntrwémFaé %qlv’é’“a’c?ﬁ Vagcma‘ﬂon may

bdglgi nbefore described. As the skilled artisan will
appreci ate there are nunerous nethods to neasure the
anount of the specific binding agent |PF-1conplex al

desc Pblbﬁgashﬂenqéﬂt fhd hc%md Eaﬁhﬁg aBtaiteDFdIRaK $nc(1€1fiual i€cdhtacted with

|Jssen P., supra, D apandi s, et al ., 1996
therspreilBalinding agetetcfehiPcE Ppade COB@%IPBMPPIPP%% ?‘Etﬁg frﬁ?f‘ qfa
bfn&%a%@ﬁr%@@ 1- Eorﬁ Eﬁ%% ean&lﬁaﬁs Bed Xt hospERified, |s|ihc$ wsdkilled

ass irst sp bi ndi ng, agent is used.t
antiap wrtbommylmmtlm @ff@"h eansqagily idaptify sg@t@?aogrbaé% jncppation
|ging agent, which is labeled to be directly or
|né|rectly detectable, is used on the other side.As
nmenti oned above, it has surprisingly been found that

| PF- 1y %Bﬂ_lg&?};[% #llit?dt ftflé’fﬁet"hdds A seBRRhepRMm imREtion the

fron1an | ti ssue_and no_bi ops
amanpt of camplexds pieasured mchgpre}at@%@ barliagnosipRLhets. it flure or to

adl r%%régt%e coRfroP SR GbdfodcHebdfbRd. As the skilled artisan will appreciate
there are numerous methods to measure the amount of the specific binding agent IPF-1-
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 IPE-1 is detected in a sandwich type assay format. In such assay a first
specific binding agent is used to capture IPF-1 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 preferred enbodi nent the nethod according to the
present invention is practiced with serumas |iquid

waamploeossmt erial. In a further preferred enbodP@ERP2005807854
nmet hod according to the presgyg invention is practiced
with plasma as |iquid sanple material. In a further

preferred. enhodi ment the netho C ' ) 1t
pre Mel}tfﬂf’gﬁ f‘ﬁ%vr?’ it i‘aspsi’uéelil?%g& 1ql’\e/\(/zié}i %%\g lct)ll{]ag H%)]IQ 3§ gl‘? g% .measured
frdrh gUiqdidsampleobtined frat anvihdividis] squpple.de tissne ohd nobidpse

t ' th to ti |
soligl e FER By A S R el Sl Ged g sy

the tissue selected, the inventors of the present

i nvention. haye surprisi,ngly,been able . S

pr ot iarPrFflngf’ﬁY € Oﬁ‘%%‘g %}}ean%{t'ha géccs? AnpP éé HE&’E%S%% paention s
pra¢tced ethngrdnfeylidvad enbslemanbia t o denonstrate that the

presence of IPF-1 in such Iiquid sanple obtained from

an individual can be correlated to the diagnosis of

bet am Rt ther Frefertice embotlinhatitksmethold REedrdinigtth thyr pragent invention

advant age can be used in est%blished procedures, e.g.,

is praceadaitleplasma pg ipuid sample mpte

I3 bi opsies, or in
i mmunohi st ol ogi cal procedures. Preferably, an antibody
to IPF-| |s used in yalitativ | PE- 1. present or . . :
b 6 b RISl AT YT METHGAE T p B gy invention
is brAcH ARBSBIRYWhoNMBASIA ds liguidniphy@htesibl. prot ei n | PF-1 has
proven very advantageous in the field of beta-cel
failure and di abetes. Therefore, in a further

pr ef RheRds SypRatidiEstroutiRepitessios methodstd tissue ednapless leads to the
_.use_ of protein | PF- 1 as a narker gﬁhﬁCfle i% &h inventors of
identifigatien of mpnpReteEal mparker; qapdidates € Fisye Fac %ﬁﬁree
th@ ?}ékﬁqﬁvé‘rﬁ@mlﬁﬂe mgﬁmh@y Bken Metot dutéx prutkiaTPFlisaiblodily fluid

IS used to indicate th%é chan%gg |g t he Iev%ﬁtg% t he ¢
SaEplg. Piven FOPFe SUTRESIRG ShGT PRYE ReBrPIX B OATPPSFALI: Hie RifFence ©
IPEOE Veudh BhuidRh Kplel dbeai REBEEMCH illiviRiaBcaid cof@lated te.thé t

is preferred to use the novel marker IPF-1 in the
diagrasis of pefigrreB failugs: type 11 diabetes.It is especially
preferred to use the novel marker IPF-1 in the early

di agnosi s _of glucose intolerance. It is also...
s podnabadjessp SPE et EreataSEA A CT\PEISHEPIESRD]ished progedures
he, BRNEIGRIRY ifkindis BRPSIeR P M BEuABhisblskiabgicedurdhe
&%é§”%¥ygéoté@%1IﬁF-ﬂ i?géff, represents éqgignificant
progress to the challenging field of beta-cell failure

S i agPl%?éré?bly,%mitiBB@;gto@?Slui% QE&RIThS qfalitabife (TPWLL fref¥nb6F absent)
nown

or quantitative (IPF-1 amount is determined) immunoassay.

Measuring the level of protein IPF-1 has proven very advantageous in the field of
beta-cell failure and diabetes. Therefore, in a further preferred embodiment, the present
invention relates to use of protein IPF-1 as a marker molecule in the diagnosis of beta-cell

failure from a liquid sample obtained from an individual.

The term marker molecule is used to indicate that changes in the level of the
analyte IPF-1 as measured from a bodily fluid of an individual marks the presence of

beta-cell failure.

It is preferred to use the novel marker IPF-1 in the early diagnosis of type II
diabetes.
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mar kers for diabetes, like insulin, or with other
mar kers of beta-cell failure yet to be discovered,
wo e@d®1d560 f urt her i nprovenents. Therefore in aP¢T/EPIe5/007854
preferred enbodi nent the pre%ﬁgt invention relates to
the use of IPF-1 as a nmarker ol ecul e for diabetes,
preferably for beta-cell failure, in conbination with
anot her marker nolecule for diabetes, preferably for
bet at g @bgeciBy prefereditn usdihediong mosker I§F- ldinghetasly, diagnosis of
preferably of betacell failure froma liquid sanple
glusgentle ®R5%om an i ndi vi dual . Preferred sel ected ot her
di abetes markers with which the neasurenent of

beta-ce|l fai)yre e conpi ned .are, i [Jn, o
pr et ’ﬁ@lﬁp iePpeciy HPW@%— Sw%poﬁléﬁaﬁggﬁ% 'fr %&%eefﬁoél itoring of
didehe ﬁrb@e&ii&fin%l@m{efsj c bi nding assays, like
i mmunoassays, usually are best provided in the form of
a kit, which conprises the specific binding agent and
Er Ee st balsmteﬁ@@emm% eqii'?sfeﬁd atsli:gnﬁf&nﬁ’lopmgtdsetoahs elyallenging
e _present. inventign refore also re tQ.q.a
ﬁeidwﬁh%a-afgk Taire kifatgne%?rﬁfo %ga'ifeeaf‘gsglfnf&r?zhg%ééﬁl btther known
mm&qif@gdiagate@ag lfilfe:lg?:dlilﬁanvﬁH Sl x:%drkas yf‘tﬁ;e&gdhfa_ﬁufeoﬂe‘lc to be
nmeasur enen F-1. e of. assessi cldnica .
disgpreredseads tq #oﬁléth%v’éleON%}PR%ﬁs%ﬁ@fPfei R a%?z“ﬁ%d% Eﬁe’frﬁ‘é eipodiment
thé gi/e%érﬁ ihendBn di1abelo the RAL HEPF Y apeailémgoletult fjrelidbetsns
of exogenous jnsulin and]P,co, arltgﬁt e |levels Ent f
prelisbly e bearcell T 61 G PIBARGT WP AN G RETSes el
di%fe&%; t féral{w{b%'tbﬁtbeu llfﬁrutré,tiamédiagmisis @ﬁaigb&@ef r;])réféxlah]gfajfdeta-
udeht's t-test eval uati i s perf.or W \Y e
ceB 0Bk HERA FPraRle SP ek TR gRacp g Fedfd ofher
di e s HES GHNRGIE P Yhel héashiRERINY Bf b@PREIBfilag: may be combined are
characteristics (ROC) (see especially Zweig, M H.,

ingiln, premimsialin, andjor Copépiidechem 39 (1993) 561-577). The
RCC graph is a plot of all of the

sensitivity/specificit airs resulting fr :

cont Piagoessicyeaganty ilfhﬁleti%/‘?@o‘éféEF%’ig%lﬂn@%. 1% gﬂq%%?’uflﬂ%ssays’
usBlfiy 4.6 bk ?g&n?éd A ahafRRsETMe whidh&o&dpridesehk specific binding agent

performance of a |l aboratory test depends on

C ts .
andi thg Aeslidry reagenis aeqpired to prora e assAYL EhcRyeseat fvgntion therefore
al ﬁﬁﬁésft%{ 2R YRLRGLR AL 8t rhPliGRS hledsebS/dpatifis BhGlRupent for
agnos [paccuracﬁ neasures the test's ability to
IPFot atauxliady seagenseifos measirement @ lBKt! condi ti ons of the
subj ects investigated. Such conditions are for exanple
heal th and di sease. In each case, the ROC plot depicts .
t he Ouewmhppf 4setssing alinipad utiliey ofithe peyshiTmaEies 115@,1 Bt Bt ppssyring its
he: SRRy o onSRRE s b¥odefbud iRulin and comparin
le%eé%lﬁllsl@tcg%re% S%é‘%“f@%‘é’%?‘é‘ﬂ%ﬁ R feogeRbud i e axi s pane
thie $evsls nafht those measurediin @0 priientpwihdewenstraied permglbstar ¢y
asudd i lddd Abn G StedtleSAud B BErfOfimed with
@ﬁ@.p‘#&??{aﬁ%&eaﬁnﬁﬁﬁ;g,zs?idg} & $fkn negative test perBim
valesd 0.8 being tuken haggnifiemtbeen referred to as
positivity in the presence of a disease or condition.
It is
Accuracy of a test can be described by its receiver-operating 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

varying the decision threshold over the entire range of data observed.

The clinical performance of a laboratory test depends on its diagnostic accuracy,

or the ability to correctly classify subjects into clinically relevant subgroups. Diagnostic
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cal cul ated solely fromthe affected subgroup. On the
Xx-axis is the fal se-positive fraction, or 1 -

wapweioidsed ty [ defi ned as (nunber of fal se-posi PCTEP2005/007854
resul ts)/ (nunber of true- neg%tlve + nunber of
fal se-positive results)]. It s an index of

S eCIfICIt and ,i e
sccgar Fhee LEUGT 50 DEBSasa  fa el afftrkit onditions of he
subfj@disiavaeshiel \Such caeditionsarafe exatplelhmelddamhdiseast.y
Separately, by using the test results fromtwo
di fferent subgroups, the ROC plot is independent of

t h e hp e ante ROC pic dapietsithe d)\hzelap heipteen thedwio disiihetiens by

pl
i e o
OrfYhe §SkxisVik bdhsii@ity, Qﬁ&h@iﬂrﬁ@pbmweaﬁmcmlnn( [defiredes (mpnber of krate-

two distribu f | h
poggg%@gt rpml@hémn{l %ﬁ E}g I?P%IS%?’% + &gl?rﬂ)g}‘ P% e%eeg%thvte hat results)].
ThisHAE BRS 'bEéﬁ/@férfe@Ctb Ia@posm?wﬂy if th@preédﬁ@é’/m( paisdaseer condition. It is

sensi t th
calpgten sehehfbass B lreip sohprace RoB et it - SR oSy fragton,
or \rNe tssg?c{i‘tghﬁr'o[?@fth}qe@ a? ah B Ber(dfdast pasitivedeslts )/ futrhlom of tfie-negative +
e
ouerher PG ROSFHe CORAOF 1B o Ao e YRy A By

frdth BleSurdalelted Su H@?&Yiﬁ Bacdube R tiuso asd falsermsitive fifactidis aROC
plot falls co w t he 5 di_ago

coleglethpnt et FPRL Dy Y UBR SPGB B LT ook Sups, the

RO@gﬁJttlé 1ﬁHEﬁ/endEﬁthFthé3%&?dlé{cebh afdeast in thle @ﬁﬁplehEeIt’h point on the
e versa Qualitatively, the closer the

R plos ppmseserirabeaF Y L Mg R sy bolpefyison

th%EthlH €A t&Blvith ?@ﬁe& a&vﬁﬂﬁﬁﬁionqga |ov§1¢hpcmaliﬁ Mq/dltﬂmbutlons of
I agnosti ¢ accu

refuls) rorencR GRS (g PaSh BaPEB RBP4 OB BB e
podiQP ﬂjact%aif"ﬁ YIoe of $000H @pe@fe@?seﬁﬁﬁﬁfyﬂ vl tﬁ%lw-lﬁﬁsmvB)fractmn is 0

convent1 on, this area is al ways > if.i.t Is

(penfist epasificity e thasetirakplet @ﬁaFﬁFéﬂ 610 ?Eéln}l{la%%) (itical
dl%(ﬂhﬁl&g‘nsrmgs%l g?dr\ftﬁ@ﬂm;lgrguf,g 8¢ wd@g%aanaw fedin @lfe Iotver left

est val ues of the two grou d
codiestto ﬂmnpmn siEhichioPnesy MioskplpiSielbs e ef‘ﬁ%ent e ag ﬁ%%gfgés (If the
R(Béi)ﬁot\@]\ 1et31 %el%(/vecﬁe Q%aglﬁ’ltal ¢ap i%rbas@r}kﬁﬁe&i&d 8y reversing the

n " on lpf ||0t SUCQ ‘P
crﬂéme@tr pcoﬁltn\h’@r tioay @r@ter(ghart fe "less;than |qylvtc§ ggsa. gé%ahtatlvely, the

cl(?;sgg ﬂultefpltl&' it Yo th glég&rleftt B&rmeNthd KigRérGhe ovidithiBadclraRy of the test.

at1 ve, criptive expreSS|on of how cl ose the
ROC plot is to the perfect one (area = 1.0). Also

ﬁle‘?le(?ﬁ% Yente ? gl Icﬂ@%’ﬂuf}‘ﬁ@ %1a§ﬁgst{<c' aEc&H@%ﬁﬂﬁﬁcﬁhﬂon &St is to

ore especl nce to,

f
exiphass gxpeqﬁcbmsanbebyowsmigl@ mumheb\mwgn@st a%méleg &éﬁ Beasie s the area
urtfﬁag é*? r‘I%S(r% &glgtt Bg? rﬁ’éﬂugﬁ Qs GrAhi€alRa R d%‘hfﬁ@is abf ohP€an reverse

he present i nvention, he true SC
thefdesikibe luliego smke fteo}. [V alues range Hpipeeaa é@ (@préf;qtngeparqtl Rl test

nde
iR eERinge &8s BREpouR %%ﬁﬁénf‘%%"ﬁg?%‘ém g oecen e two
grofipd dftestvakeag)i The area does not depend on ly on a particular portion of the plot
such as the point closest to the diagonal or the sensitivity at 90% specificity, but on the
entire plot. This is a quantitative, descriptive expression of how close the ROC plot is to
the perfect one (area = 1.0).

Also claimed are the methods, uses and kit substantially as hereinbefore described,

especially with reference to the examples below.
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Exanples In order to identify proteins secreted by
INS-1 (Asfari M Janjic D, Meda P, Li G Hal ban PA,

w@Bloeloeisso CB. Est abl i shnent of PCT/EP2005/007854
2- mer capt oet hanol - dependent qbfferentiated
insulin-secreting cell |ineS. " Endocrinol ogy. 1992 Jan;

130(1):167-78) or RINnbf insulinoma cells (Praz GA
Hal ban PA, Wl | heim CB, Blondel B, Strauss AJ, Renold

AE. T'ﬁ%%llcﬁhh Bxah lédffefﬁeﬁ@aeéqueace hlﬁmlgl andifigherse pfavided to aid

thgli{xf?eﬁtarg;‘g{gg gé§1 \E’é & th?l{r: opv\;gxc Iﬁg{cnﬁ%%?e %’wh R st Forth in the

appéfeticRNAS.ITOR u‘ﬁfiettsﬁ@d(tﬁiﬂrﬁocﬁﬁcaﬂﬂohﬁ eareld madle in the procedures set
sedlnent tion i ub- Cel Iar artnments with
forly petBgUEHRPAf ?Ifll %iﬂlrého tb‘?rﬂgt ei ns based on
their peptide nass flngerprlnt usi ng MALDI - TOF nass
spectronetry, and (ii) enrichment of glycoproteins by
hepari n chromat ography foll owed by one-di nensi ona
EZ?%%E?AGE and identification of proteins by analysis of
ryptic peptides resulting fromprotein digest by
I iquid chronmat ography coupl ed to tandem nass
speqhrRaBt b défdy bidtads séarétéiiels\;t Ns-c eumsiaﬂ Maﬁﬁﬁc DpMeda P, Li G,

protei n sequence The conblnatlo hes
Hflbat PACWOTbFims CPekehlsbman) Gvedelieriog e  SeRtpH dutterentiated

in&fif! &h%ﬂﬁ% e pﬁ&efsel Elndo@ﬁﬁbllogy 0611992)n]dnnl§0h15) 16e}78)1 ar RINm5f
conpartnents as well as int

|t
ingaiana cels (Vg P Pl b gy BB biBoR ekt SLEVS ), Renold AE

Regﬁfaﬁ ng%lfllmﬁﬁido%a%tl@lnﬁﬂﬁrp H%lé'as@ﬁ@ﬁﬁé) ER c@ﬂ libe (RIN@bF)S Bicrhem J.
conbi nat1 on hi gh gl ucose/fa

1988 digb stt5 21§ (2)1346- 329,@@( gpgy'e@ dWpamgiho ggactgonatgon of the cells by

ls ot beuuedit identificati
LR VST et dﬁFﬁhﬁ“‘f‘éef‘F%@"“?é‘??‘Zﬁe ot Gt
ofhthei ptoteins drasechami gheitopentiderionass (EEET i OIS I-TOF mass

spgﬁgyﬁl&?}% %gﬂgfl q?étn‘? 'of %,lgé‘ogﬁofémq{y' Hepatif chiomdtpgaphy followed

Icat"on ‘of signal "proteins.in ¢
bycmammmabw&mgﬁeemd slsntfiedion QRIS FRLEES %feﬁhw tryptic

pe@ﬁ@gﬁhﬁ&?ﬁggl-%g%}n @ (fgggv&q{glufd' &Hbﬁﬁﬁfgrﬁﬁ‘lerl cohbl@@ tOVBimEem mass

ed el sewhere
spkctaphempeagelting iisidentifitatioatbaggd on PRETESMUCRCS agﬂaﬁﬁe combination

of ﬁies 139 O@%EF Eéglg%:ragggzg aggjwéclf'lﬁ 4 mdr@d@gﬁﬁe HifficiéNe| of protein

ochem 2- DE was per 9
idestéfinatiba firl ghea:gllmlap@mumtr(m_rﬁh@gﬁe 39in theya (ggsl tured cells.

Juranville, J.-R Fountoul akis, M, Electrophore3|s

1997, 18, 2085-2090). Sanples were desalted by using
Cetboditaee filter tubes (MIIlipore, Art. No. UFV4BGC25)

and 2.0 ng were applied on i mobilised pH 3- 10 non

| i near gradient strips (Amersham Pharnmacia

Bi ot wehwepiadgyed thepBatiees cbhetiese]l failure by chronic exposure of beta-cells

to a combination of high glucose/fatty acids (FAs), suggesting that hyperlipidemia as well
as hyperglycemia may contribute to decompensation of beta-cells. INS-1E and RINm5f
cells pretreated for 24 h with a combination of 10 mM glucose and 0.5 mM palmitate

were used for these experiments.

Example 1
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both the basic and acid ends of the strips. The
proteins were focused at 200 V after which the voltage
WO soogioasa@l |y increasing to 5000 V with 2 V/ ni PCT/EP2005/007854
Focusi ng was continued at 50&9 V for 24 h. The
second- di nensi onal separ ati o was perfornmed on a 12%

pol.yac de el osol Iklns r
MRGRHE  #h dpensadtga o 1° B, Somparment, by 2DE-
El&@rophot@Rlasd 1dldﬁt1ﬁaatﬁtﬂli§nl\4m&\m MB syst em (Amsr sham

Pharmaci a Bi ot echnol ogy, Uppsal a, Sweden)
accommodati ng twel ve gels. After protein fixation for

12 bl &O0fbepRicAanei eaht ailniing dfe pubfptedr tc 28DEdgs described

els@Nggr@)e{ngyg\ﬁﬁr %Fa}té%' QS,%K,}@QVC Goen A, BROTTRARS 9o RY#81-1800 SEP

I PR BRI flﬁd Lta_vl &) ﬂgalsmﬂahdzm 0197 115&{1!5605 2 DE was
V&b bco, Base grl and) ,

perf@nz@@) exepmtialpps pones (aeh o oatergD, diepy e aan Egpntoulakis,
MOszJcBﬁpHoPe@s 3597, 18, 1035050 BARERE mfd c&saltéanﬁ/aismg membrane filter

| s were destai ned with H20 canned

(bt (NGHIEOBSEARS ASRCAGSAS) 6nd 28 Bepiecn L lerigagnybitieg PH 3
10%%&1115’@1{: aﬂ%ﬁ%tﬁgg (Aﬁ%bﬂﬁarﬁ’h}%a@ﬁﬁ@iﬁ E(ld’t@ﬁﬁﬂﬂogfﬂ'dfppsala, Sweden) at

bqﬁbfdﬁedyamgdmdgcy@l@ép § Pbii Stript DR proteins Y qeguseat 200 V after which
thti ggg@é glg?adu‘lﬂy Fncrea’s;iﬁg b Fb@K withM v/ Fot@phowes tentinued at

W th mnor nodifications

50801 ¥ foy, Zépbt Ehmese@&éir%@alona]eﬁwﬁéw Wi nPesEed) g @ 12%

Sofe IR U Nekicplah &0 Tak @ela s 15
P a%gq%%ee 1\e/(aBlclz gg’gp\c/)\ﬂ}(lator 'Igyh e(%llg ¥ Egeal(IesOCMV\gE)le )

wareswa 126rbtuiveh felsl 1of s FiRakHdh &%Sbgﬁ temy ’beam( S%armaaa

B1%§§§m\%§€}ﬁé Eﬂggﬂé{élg, éigeed'ré]?)r Iﬁc;cé{?iﬁﬁéﬂaﬁlﬁg ‘%W%gﬁ g(;l%}%@f}‘t&g{}otae’tiﬂ fixation for

12 bom 5@%pmedtauple coutpinatg 3l phosphonict aid dihgegals gre stajped with
co‘fl %ﬂﬁjee?N \f'egl lSQHVGIﬁ ﬁ(p @A fhaberh. hMoﬂeQulHi n8%s were
ace oni tr contal ni n trifluoroacetic acid

derermindiby ruasing RiobdgdpTRn markers dbion BaEbri U eI, covering
th¥ %Qéﬁe a?td%d P Rt by Fefes Wt@hsé@as{lﬁﬁer{my fsﬁ;?;?ﬂel“ € the IPG strips

was m Xxe satura

(Pahﬁblmm%mnma; Rlppisala, Saveden nGelygpeae destned with Pbola%dﬁﬁﬂmed in
r{l\grdg%t 5&.{ yse(}@r%%h%al%qn&& ¢ rM%:qlm & Gfthe JdeweRMRE&Bed using

% SS spectroneter
Pmdﬂmhupﬂm@mbdBde@mmﬂBnEh@ﬁmNEE hrany) equi pped with a
refl ector anddel ayed extraction. Des-Arg-1 Bradykinin
(Sigm) and ACTH (18-38) (Sigma) were used as standard
peptMiHsDI NIS) My andlyis wesspérfiiraredads descrilied danginedi Rﬁéder, >

GRS SRR AT M Y AT 0 b iy i
moWcsfsmd dat abase. Peak annotation for MALDI nass

BASR (,:tslr)o S Werg %xc%&gches?améd’ Iufindba (W%) L0 dit 1B $n fol 1| $258fhonium
bicarbonate and dried in a Speed vac evaporator. The dried gel pieces were reswollen with
5 ul of 5 mM ammonium bicarbonate, (pH 8.8) containing 50 ng trypsin (Promega,
Madison, W1, USA) were added, centrifuged for 1 min and left at room temperature for
about 12 h. After digestion, 5 il of water was added, followed 10 min later by 10 ul 75%
acetonitrile, containing 0.3% trifluoroacetic acid, was added, centrifuged for 1 min and
the content was vortexed for 20 min. For MALDI-MS 1.5 pl from the separated liquid was
mixed with 1 pl saturated alpha-cyano cinnamic acid in 50% acetonitril, 0.1% TFA in
water and applied to the MALDI target. The samples were analysed in a time-of-flight

mass spectrometer (Ultraflex, Bruker, Bremen, Germany) equipped with a reflector and
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using a | ow pass nedi an paranetric spline filter in

order to determ ne the instrunent baseline. The
w@ewenhEd r esi dual nean standard devi ati on fr oPCT/EP2005/007854

baseline is used as an esti e of the instrunent

noi se level in the data. Affefr baseline correction and

o S S bR s SURY 0TS 98] gt

as k@@&lﬁhﬂdn@epltlﬂes,l {Qﬂbia&oﬁaﬁi iatenoad +b itheesemples. The peptide masses were

m e e e{g 16 t (f(ieata £ et B8 edpie I;egleggft%%‘tSWSS—
<ok abrnabo e oet il B SERRY By

PrBf 8asathys.e attenpts to produce the best fitting average
theoretical peptide isotope distribution paraneterized
by peak height, resolution, and nonoi sotopi c mass. The
PeaRAUR6E A6 Eort MALDH i rfidbs fspé?dﬂm Muais§ spestromericndate @ tiwo tithes filtered

AT TR e -
bagt?%%r ’gh@ﬁﬁo&ﬁé@f@id@msmb@ fadiud devissomfrom the cbhsaimap; used as an
esBra T inFBRaL BOBG RE4h CYA e e Lo P on dhefescaing
of$HPBA RS RYeILSHvRNble cQ&Hﬁhatésh’@le RiataSgoihewith thelatgdest deviation from

vicinity of the fit i te
the RescHpR i ap el rioF L OB S A Y ERET R OF R pgrocedure o
dd&? ogsibtle ﬁﬁféletﬂéﬁkspsﬁ&:ﬁﬁﬁﬂ}b ,$hé fiepiedhrt attémp to l]ﬁodh&xtthe best

pea as a candi date ak nmpre than f
fittug ravr:r@% |thq9rretm§1 BEPtidenisplopPr éﬁﬁ&buﬁm PﬁF%’&"é?Iéz\é by peak height,

re?ﬁ%@t@&? Qnmhdﬂbrt@p& B3Rs. e @ah@erg)@ﬁk %o haigaifeernfitio datﬂrmmed in

e zero and first order of the ti -of-flight to

the Smeb ey B TAFEnE BERB RIS dieh YRS URIETESoh 4P FUALs for the

erfdi® 'detﬁE %Eé?guﬁéat ﬁit@ﬁleteﬁ N gasdhctE %léﬁlg abdosaap iptecdare using
I nterval s monol sot opi_C nag |UeS ar e

sixien rapeeid With mreRdomESSRge 9F 463 68 bt dith oyt LbesFryulting fit s
su%tu%agfl‘%ﬁ tfrdlpﬁ%é hﬁEé Jevel®i geivi@nief oﬁﬂh@@i& ﬁsaadj)@@édstotthe sum of

In-silico protern ests: Peak ts f
th puicepdlated Boish k@@tangl %wﬂﬁmt@e f{%ﬂ%ﬁ baad thy B gfé’§?3§ is iterated
iﬁ{d WLt Jagta§l tgsﬁquc%fi&ﬁaﬁ%ﬁl@ ARRPS thanOfiveaafits over level of noise
eoretic i ges 1 11(1- N P(pi)) cNhtch
capabecfouatedhe prosess lNS‘iO@PGChE’ AR RbEE thn %% ? ha‘fehléeen found.

Tl{u{: %%r ﬁll %&c@e@sc;f g(tﬁ'hé ~of-Bighb o HH4ER Q:bn@érs@ﬁ Piré @6frected using

he confidence I nterval for

t he
liman ektsaptodgion ﬁm@sdwctqdhl@t%édlét@d@r%éﬁﬁk&ya%@“@éﬁﬁe iggervals for
thtaelrlnog(?lgpgggigsl?ésg vhllEs SRANERGRIYBHARRS %as@@&u?d@és(&f&ﬁe paks and

fches bet ween di gest and mass
ﬁamhndsun1 It can be shown that this value is
proportional to the probability of obtaining a false
positive match between digest and spectrum
Pi?fb@bﬂibud: intagchireg ofespedraspenlis totinrsilidolprefeidigests: Fegfmass lists for
si gni fi can
B TR P AL B Oh PRl Tt hor RGN Rquence

d&lelisad EoN&cR thdoh@ichdpdst, f[ i Jat1- onB pﬁ))]CMﬁﬂg $§qakmiatai where N is

acqui red under identical conditign
(hegnAREIST of Repliee briae SO Sl GEShdUP FUpREUIe ppeptides that

ﬁiﬁh@& aq/dghgré.}glttérgal TESHe SRM6ROEIPRmasE thesdakidividedimsthe
count of all peptides in the sequence database, and cMatches is the number of matches
between digest and mass spectrum. It can be shown that this value is proportional to the
probability of obtaining a false positive match between digest and spectrum. Probability
values are further filtered for high significance of the spectra peaks that produce the

matches. After a first round of identifications, deviations of the identifications for mass
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absol ute devi ations I ess than | Qopm These mass val ues
are then used for a final round of matching, where all
wordosloes3ihavi ng a Pmsm | ess than 0. 01/ NPr ot ei PCT/ERZHN5/007854
significance |evel wth Bonferoni correction) are
accepted. Exanple 2 Enrichnment of putative secreted

prot ei ns epari.n .co s I d third ord
o e B0 B MR, A AL e
tefRSHf thé titnkeofptighterb Msaswdrvemicsi. @'hatesﬁlnmgmqgﬁveé\a@ have mostly

| ate tur |
GRS o 1 N s RSy REPRRLGRE ounc o
mARA% gdvu@re sV baftéds havinea Bs;) ledsehan §01/pPooteinsd1%isignificance

sign nct,ion, wth fact coagul ati on proteins
levghy t rankcé’éli?b‘?‘gﬁsareﬁ‘ﬁgptﬁ?gand in the Heparin

Sepharose colum is a naturally occurring sul fated

gl ycosam ngl ycan which is extracted fromnative

pr ot eogl ycan of porcine intestinal nucosa. Heparin
Eaipié sts of alternating units of uronic acid and

D- gl ucosam ne, nost of which are substituted with one

or two sulfate groups. Immobilized heparin has two
Eﬁ@élﬁ‘néﬂ? depuntivé lcak@rpiotinyby hepariatcelusns fromdhamedium and

perate as an affinity ligand; e.g. inits interaction

ldwl’tlﬁcaé@a@)ﬂl&l\% factors. Heparin has also a function

as a high capacity cation exchanger due to its anionic
sul phate groups. In _our case the colum wa operai%%ctlon are

by uB#sag om Wr@hﬁg@atl%éléﬂmﬂﬁég té‘FLHrP@HIS Riidt SR
gl &)tsﬂa ASES LAIRIJfIRPatin %@glﬂﬁbﬂ}co‘lﬂﬁné ke 1$hrvefyg\telnsahle tool for

g a step gradient of whi ch .t he
thsufeparatipa so 1@1awg§(§g$ylﬂffﬁ:cb E’é%tﬁ’ﬁ’étlé(ep?-g grotec.mﬁ V\P%e s1gnrﬂgfunct10n,

@Wﬁ 'fQ&o}guEg %ﬁla‘ﬁ@ﬁ pl'QteffM ALt 'ﬁ&:%p%@i e he2ldalVd Gh , thp Hleparin
anpl e repa ati1on 25 of the

Sepbatase feolyonh ita n@uodiw ogcwr@mgf@} ﬁ‘ieng gkfowglﬁcagr‘a@fh js extracted
S%{'H% eﬁ;ﬁJolce%g t B§icideNafstiRd eni®dser Hapazin ddisissasidlrnating

ust d to the conP i“iflon f tl*% - two
umrtmdf m@ntquidaan Phglacasaming meosh 9t whichiarn grasHirted wifpone o
alteagr%luﬁg (Ig'ﬁ'lmﬂ%%ﬁ }%R%Qn A ﬁRﬂﬂnHm RBAsITah@radetibil @ith proteins. It

e sanple was centrifuged o
carrmm]‘atgtae lay alfifityrligangdpt.§iin dtsiintegastipn ém‘@)oqqg atiqm, factors. Heparin

nd floa f ¢Hinls@Psulphat
SR s 36 ey e ag o sos

II[T‘bqu aise thewbluom wanor@petediby BHnpAEEEMSr e for enri chnent
h o}lgedn e%utjl?(yl} {(ﬁ@‘ﬁfdrﬂ Gﬁcﬁgﬁﬁﬁg&ﬁﬁ sedlncréasgg_ tHE ionic strength

evvas Ltron to

I
b’y hsmg tlveep graigeof AsN a@hn\?‘étlda%ﬁ Btllhf@ﬁg bllﬁ‘%ﬁ’?a\ﬁég mM sodium
pﬁosp%e{:e p%g b0 8e B AR fhs TN s Qi MGMhosphate, 2 M NaCl, pH

~7.

Sample preparation

25 ml of the medium were centrifuged at 10.000 g, for 10 min at 4°C in order to
remove cells and other insoluble materials. The sample solution was adjusted to the
composition 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. The offloading volume for the Heparin
Column (HiTrap Heparin HP, 1 ml, Cat.Nr. 17-0406-01, Amersham) was 5 ml for 1 ml

column.
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adapter "drop to drop” to avoid introducing air into
colum. 2. The twist-off end was renoved and in order
WO 0006QuUisBo br at e t he col unm, the hepari n sephar BREERES5/007854

washed with 10 col urm vol unes, of bi ndi ng buffer. 3.

The sanpl e was then preparedlés descri bed above and
applied by using a syringe fitted to the |uer adaptor

by punping onto the columm. 4. Then, the colum was
op@ahes p¥ckilure fyiniithmeat otprociimghybHéfaein dromatdgraphy:
naterlal appeared in the effluent. 5. To elute the
sanple, the colum was washed with 5 col umm vol unes of

e E ution %?Hﬁg ; SiinBy whisfilld @tﬁb%ﬂu@:"tﬁdﬁeﬁ fh addil;tloﬁltm &ii$ the stopper
the purified fractions were desalte usi.

col u Em as sanpicd aﬂé the gobran gyag f%‘b“eﬁegﬁ? ¥}h g t fHovided
col umm ,Weier Qﬁ&@{d bYo R thtfodveing et 1ﬁl®a$€umn

chr omat ogr aphy (P Per?lgtlve B|O§M§_%%% (ﬁunm

dei ed H%eagwh@ﬁsn E@éGmW§@d A (B PTdsF { ainthe o, th

di ssol ‘Yﬁgarirps PRABbEwRUL{:8Ed Wﬁﬁtl[) eokehbedlomesofbindiag buffer.

protein content was deter th Br ad
pBocedUie sEBPlSREA t&f@tl@ﬁﬂaf% %‘F%ane aq%PP%ed by using a

E' ectr Qme%ﬁtea tSMILEr éd%ﬁﬂdrfw p@ﬁﬁbu@mtbnﬂe @mﬂmt i ons
e were dlngA in 20 b{?uffert]lno
( ganpl érhez, t@e LU RPPARSEV3S |V@1Wf°é Pl ULfer QT Hft

NuPAGE aﬁgﬁﬁ&hggﬁﬁgntand delonlzed water to
6.5m , a vol une of 10 m) ang} fore ¢
appl yi Ay Qlﬂme @hq wepkethe splamaaragivasisd umnn‘iﬂhé‘&es 0

The Up%g&,g%%ff%fb ¢l Blte sadhidnlt] €d Wi th 200 m
Nu PAGE runnin MES_ SDS r.unni, f%@ m?
préepar dtindlly, f@d@uﬁge@ﬁamor@ﬁ@@@sﬂmﬂ!@ Wg%"@%és TR

Buffer to 950 ml deionised water). As a reducing

agent, 200 m /200 m of the ant|OX|dant sol ut i Q was d

2 ditotpld Fractivmsishysed Tiowt e Heper eplumm WTS Jesalisrhby Gg reverse
pga%e cﬁfoxﬁ%@?@@ﬁy g@éR@Sl RE q’e%e?ﬁv@@ﬂ)sﬂ?emls?( avd R @D&mg a speed

runnin | ect ophore3|s was perfo gﬁ h
vamn Peftet@iy{ylsg', $anedes Wgnead{lﬁ@h\fe @Oqame( §;}1 = g@n&gpgc{ ow and the

%’%'el:)igA%terlthaé dgge%ﬂneﬂt b§ ARt Bl f28 Opr¥caur K BidRad3potein assay,

ng an stai ning Procedure After protein
BfdReidng wi th 50% (v/v) nethanol containing 5% (v/v)
phosphoric acid for 12 h, the gels were stained with
col | oi dal Coomassi e bl ue (Novex, San Di ego, CA, USA)
1DdﬂaﬁumhbﬁmEZ4 h. The gels were destained with H20 and

SamppenLoadmg 2d¥A 9 [ @ nditions

15 pg of sample were dissolved in 20 pl Sample buffer (Sample, 2.5 pl NuPAGE
LDS Sample Buffer (4X), 1.0 ul NuPAGE Reducing Agent (10X), and deionized water to

6.5pl, for a total volume of 10 pl) and, before applying onto the gel, heated at 70°C for 10
minutes. The upper buffer chamber was filled with 200 ml 1X NuPAGE SDS running
buffer (MES SDS running Buffer was prepared by adding 50 ml of 20X NuPAGE MES
SDS Running Buffer to 950 ml deionised water). As a reducing agent, 200 ul/200 ml of
the antioxidant solution was added in the upper buffer chamber. Finally, the lower buffer
chamber was filled with 600 ml 1X NuPAGE SDS running buffer and gel electrophoresis
was performed on a 10% BT linear gradient, polyacrylamide gels (NuPAGE, Invitrogen)
at constant 200 V at RT for 35 min.
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fl atbed scanner. The inmages were processed using

Phot oshop (Adope) and PowerPoint (M crosoft) software.
wee@be10s3bands were quantified using the | magePtVEEPEINS/007854

2D Elite software (Amersham Pharnmaci a Bi ot echnol ogy).

LC—?B: For idegtification of 126cr et ed protei ns our

proteoni cs studies were al so performed using an LG/ MS
SU§9§B@ﬁﬂﬂ§ﬁﬁﬂnﬁﬁPﬁﬁﬁﬁﬂﬁhsional protein ident?fication

technol ogy (MudPI T), which conbines mnultidi mensi ona

l'iquid chromatography wth el ectro- . L onj ' .
t andrsEis Seter e P (VE) Bredanol fo lgé{fggﬁ‘é)a{% "phosphoric
ac mﬁ? I§% Iﬁdnglﬁ ;gelts QeRSstnEd whEdomdiienm3sie blusrh®yenSan Diego, CA,

| Tiquid ch
U5k b s, 55 b o gsibwwororlegans T P Slped y o sandaxd
ﬂa&l?ééleJcéﬁﬁje—rPTHé Enid2s Whrd PrReRbDRaS s Phot)sHOP (Adiegd) adddRiwerPoint

anal ysis was done in duplicate d t .
(MiesoftL st asevPIoRin tondsssE: SRR Hifaiy dawge Master 2D Elte
soFtWaH@Ln[{@gﬁm Phﬂmmlﬁo{eéﬁ%ﬁﬁ. 10000 to 1 between the

nmost abundant and | east abundant proteins/peptides in

a conphves ReRd AR Bf &chasl Wnﬁeﬂﬂmpﬁﬁwmied stuBies were also

I mprovi ng sanpl e preparation ong. wi th.separ ati.on . .
perfesmadt wsing isppheiMe YHETo PRTAL | m&ﬁl&\l%?sgo PPER JRgtification

teé}glcd}éeﬂgﬁgéé\h&apm,_ Phieh Qofibidds Aultidasénashab ligiichetomiatdgraphy with

_proteins. The MudPI T t I .
e I e T er S T BRL TS P ) B
pr%?éflﬁsegﬁrﬁ&teﬂw ArRghrAD cSlRnfil) Surl BrdAHdimedsioNal3liquid ChBomatography

packed capill'ary col um for high_efficienc radi.ent . .
metddrintegratsats etrme@poar@%@%ég%gtf?% 8 %ng?egfﬁg}ay}e resin in a
bi H?Sllé SRR, a‘&H%hHPI'Ie§na1}ﬁ§mCddiheSBEdﬁﬂQl&Q& ahd Gegdation was

olution to | oaded onto the nanglLC colu

e
reppptuciblarwithi ..@%Hﬁ_ejﬂmeﬁ tyvoamalysesy %HE}MT@@TQQ%%}IIECOY&ngaf 10000
to21 ]b%t\m,'enst@% Uhb QN bintin@aria Rl et RIan O proteidfe/peptales dntheomplex

syringe and valve adapters). The separation is . .
papdidd unixtite dras deeo demansiraied SYuRPYINg G2 ngp_araﬁiﬂg along with

< PR ke 400 ot e, by i
oib0os Thefraciameniched vilheerists yoisitie be JOAPLGIHE ifcluded s 4
it 11 ekt T B g AR o g B R AERTRE Ee BRG] Shd an 85
i i | i ' . 3 . .
et x ! 153umAPd. Jﬁ%#ﬁ{/‘”del? . ﬁl}(iﬁﬁ?ﬁﬁﬁéﬁ%&ﬁmnzfom%h efficiency gradient

orifice for ioni zation of the elutiqg )
repesed-ghase Farodese LEmepwetios of extesnielicwarlt sgmale gegntigigs. The micro-

st ot T salichd e b AR TN 1 naBFEL LRI 8 fRoximarcty s 0.
mﬁxfi)e ﬁ}hrlc%nl% Qe @8 H5801da0% R ﬂl%(ﬁﬁt%rﬁgﬁh R RPEEDssTB% (due to
gh-"accuracy mass neasurenents and the use of

theedydibgy end ebleatatlaptets). Mhe RRAAtION{D comduictas. atghgonstant pressure of
Fi nnigan ion trap nmes omnet

spectr e LEO XP, . .
16590 prv- A hedongdm i Parggl% pjlglgeé’ 15@}1—% §§R}ﬁ§8 p]t%dees a separation peak
ci@éi%oéﬁi‘%fha@ely 10%, The column is connected by a zero dead volume stainless

steel union fitting to a replaceable nanoESI emitter made from a 10-pm -i.d. X 150- pm-

o.d. fused silica capillary with an approximately 2-um- i.d orifice for highly efficient
jonization of the eluting peptide. The ESI source is interfaced to either an FTICR MS or
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 (RRT) information, and a Finnigan ion trap mass
spectrometer (LCQ XP, ThermoQuest Corp., San Jose, CA) was used for MS/MS.
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Generation of antibodies to the beta-cell failure
mar ker | PF-1 Pol ycl onal antibody to the beta-cel
wo anobores3omar ker | PF-1 is generated for further POBEPING/007854
the antibody in the neasure gt of serum and pl asnma
and bl ood | evel s of |PF-1I nmunodet ect i on assays,
e.g. Western Blotting and ELISA Reconbi nant protein
expression in E. coli In order to generate anti bodies
to I PF-1, reconbinant expression of the protein is
perforned for obtaining i nmunogens. The expression is
X@@ﬁkﬁhpplylng a conbi nation of the RTS 100 expression
systemand E.coli. In a first step, the DNA sequence

Is anal yzed and rec ons f i yi el d cDNA
Gegieration drantbodiesdo %%ﬁfd]i allize ?‘égﬁégélgse PCR- pri ner

sequences are obtained using the "ProteoExpert RTS

E. coli LS. 1S omer

ser ReUE TR BrOgY R ErTlgR T O Ry PR I B BEae g futher
usP b MRanABbdEin th@ﬁleasﬁf&érﬁ(ﬂ)f Eeruﬁﬂdnd plaamwnd’l’tdqqzﬂ laveds of IPE-1 by
. Ceneratiaon Set, §&%?gﬂﬁﬁ3%' %? ostics GrbH,
i AR ORI G 8- 1862 ?ﬁgysten1to gener at e

linear PCR tenplates fromthe cDNA and for in-vitro

transcription and exp%bgsi n of the nucleotide
Resembintané PEGSEIm fEPYesHOR ®B.| protein is used. For

West ern- bl ot detection and | ater purification t he

expressed protein contains g His-tag s
ex prlgscgflﬁgto\gglpqrgtﬁtanpg cf lI?Fl eaecowI nan e)%ogg%sntrog r?]f I1;_}2ﬁ:\prote1n is
petrf&n%)é@ F&SSHtARing nﬂnﬁiﬁio?@ﬁsl The a@eesmnns dmhe(}lpplyamg:a)mjnlwgatlon of
the instructions

0 ct ur r
i BT500 v cntin o B R B Rl Bgemye anatred
arfd%eérﬁﬁﬁﬁaat{o@@ ifH g AEIAraDNeA silenit hnsstivaal iznrmdtsrag;ldsres;pectlve

PM%&E&%&E&W% et P B RO Ry ol B system. This
is Qﬁgﬁﬁqeggiggﬁ%]ﬂaé%cfiegﬁwr @g\g/glf b@otﬁ@d&pér&t@glgl) _Gli_(g 511?g thelrectommended

| uct i X i ul at.o
primqupsitethe 'RES 106 Rsthianeqrd epELHIS Pepsiatcn Rt B ofifoche
D%ggg%lcg Bt Mg rGer’ﬁaaWy, CaiN@&I3186298) hattm Ergepemke linear

1990) 60- 89 he . transforned.bact r
PGRRepaic fommits LoNthoe - BroRBrENG GLLrgheSof ofth

IFéllﬁt{de%?tgdeﬂee &;dlﬂ'g' for {H%FIPi* If piStedm isRised. o Wéstedmﬂl:k)t detection and

t andard proce ures on NI- el.ate col t
lagr |pgt1lﬁyat1011, thefexprgssed prately gontaigs q: daetc»theé(pressmg yariant is

1d%f§€ﬁ&f’ %2]1%%)1/% BOLPPCR S eiﬂ}@ssi'd'nsdnld%tehlfml steQAridadutiatcarding to

centrifugation. The cell pell et

theesusp@ndedf the magagfa&tqserf B respetive] Pﬁ%%%sgp?ﬁ&?‘émg o
ngcegs[aﬂJ T}\%egﬂﬂwr? Eéé%rﬁrﬂkﬁfdl&@r, b siaA®iRding site and T7 termmator) is

cero owed by honogeni zati on using
clbhéd irtd thepBALL TI‘DPO%otIom flneitnaegens Kadsrihe, Getmatye @Ia’bgﬂ o.K

hi gh sp ntr ation.and u
T K TN e
re%ﬁlaltm seGueesned cwhdthucs Buemaforiaed into EundsBlo21 (Y8 By (Studier,
F. W et al Methods Enzymol. 185 (1990) 60-89) and the transformed bacteria are

cultivated in a 11batch for protein expression.

Purification of His-IPE-1 fusion protein is done following standard procedures on
a Ni-chelate column. Briefly, 11 of bacteria culture containing the expression vector for
the His-IPE-1 fusion protein is pelleted by centrifugation. The cell pellet is resuspended in
lysis buffer, containing phosphate, pH 8.0, 7M guanidium chloride, imidazole and
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foll owed by washes with buffer, containing phosphate,

pH 8.0 and Urea. Finally, bound antigen is eluted
waigioagi@3phosphat e buffer containi ng SDS under PEI/ER2005/007854

condi tions. Production of m)ri?cl onal anti bodi es

agai nst the protein IPF-I aj “I'fmuni zation of mce 12

week old A/J mice are initially immunized

thioglyaper flloneby hompgenizegion weing pllira- Frifray i splgple siaterial i

peﬁﬂ.ﬁgﬁhf Egp‘e n? clag%{tr attlﬁ)#raﬁllﬁ EliieeéL@Efrﬁpﬁ{t E]st t gad tor a:) Ic\:he ghelate
chﬁﬁﬁzktogﬁaphfe cbhmaml rﬁhtalcs]tumreld whsttedrigith svena 1&?135‘{9116@%[5 Qf ZYSIS buffer
folgcévyeﬁ];n umd (t)ﬁ(i) 48 %ﬁqlta’!lﬁﬁxé%‘ﬁ'b@ag Wgﬁog 684 &Uk&. Finally, bound

SStibs 8guen i Mruni zat i ons ar e

an€igéd is elﬁmiﬂhsmgwd p]anspha;ta bhifenmntammg SBSamdenridig ggnditions.

before fusion using 100 ng IPF-1 in PBS buffer for

each. b) Fusion and cloning Spleen cells of the mce
Prodtivnzefanarozioml agittodies agang thepedeinilPh-Inyel ona cel | s

according to Galfre, G, and MIstein, C, Methods in

Enzynol ogy 73 (1981) 3-46. In this process ca. |*108
a) $pnaatizatehlof ndfe t he i nmuni zed nouse are m xed with

2x1 O7 nyel oma cells (P3X63- Ag8- 653, ATCC CRL1580) and

centrifuged (10 min at 300 g and 4C). The cells, are

t herl2neshetd AfoeicanteinitRlly inBypizadi a%%WQWQMW%i%ﬂ pg IPE-1.

T}%g }s{ﬁ) lélmft(eF Blg'sq)qr %{thérqgﬁ eﬁﬁ@ﬁ&l ﬁ‘ﬁmﬁgﬁaﬁoﬂs&t ?nonthly

COﬂI ca er nat t s discard ée
1nt&ifdls ﬁethmpnmtess saajjgnmhgc 1$ iistaredy0Q ppifinha Sffhedl;*og uminum

Y&.ilf g BIV? LOmggllirﬁp (Bf Iélog%geilla:)%ﬁfﬁ&zs g%{e ‘%iehre'_l%t arldl ﬁﬂm@ﬁﬁa’uons

ard eitGied ofit mtramamsmmhwﬁtdmﬂt Zrﬁ@yubg oael aléwndfsa}sg Wn%'é IPF-11in
erature within a period of 4-5 mn.
P b BB T RPv 1640 contai ni ng 10% FCS i s added
drop vvise within ca. 1 mn, mxed thoroughly, filled
b; Iﬁ EO c\[(\é'rth medi um (RPM 1640+10% FCS) and

%entrlfuged for 10 mn at 400 g and 4C.
The sedl nmented cells are taken up in RPM 1640 nedi um

cont n 1N [en 1
o AL LS et o
a@zﬂﬁ@ tor@alfra, (RPMd VBlseint hoMeaspds indinaymelgy 3 619%) 36 In this

p]@gess f@sl* eﬁn celfslz)? tﬂmmﬂﬁﬁéﬂ Ro8Les hitddGhigh 2x1'67 hfeloma

ures are tested fo

cdlp (EB3X63GA@’+’6533 M)CC CRE1 5180;) esd centeifyged (Y iz 3[09 eaad 47G.). The
@P ﬁl(‘)ertglg %gd ggﬁ: W ca;tﬁ lﬂé’ HZLH rrr?ed%lﬁtvﬁ oY fe@ﬁ%@ﬁ s@fimAFCS) and

sorter. n th process
céi@ﬁfulgedl agatt heANKigrinG samnik00ic twbe .Bleamer@ata@t idaschgadfhg cel

elbtgf g%ﬂ?@f‘%@é WStngzlmg nlelt'ﬁT 9?%%%1% alcrj W I‘I’Bg’l‘& Ll@(ﬂ) MR,
D@hhﬁhm ¢k Aided sndvmirdd by mipetsing.\Aftefr llmllnaﬁ acy@qtqarsbqg]@ at 3F°C., 5 ml
RIPF/II 16% without FCS is added drop-wise at room temperature within a period of 4-5
min. Afterwards 5 ml RPMI 1640 containing 10% FCS is added drop-wise within ca. 1
min, mixed thoroughly, filled to 50 ml with medium (RPMI 1640+10% ECS) and
subsequently centrifuged for 10 min at 400 g and 4°C. The sedimented cells are taken up
in RPMI 1640 medium containing 10% FCS and sown in hypoxanthine-azaserine
selection 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 specific antibody. IPE-1-positive primary cultures
are cloned in 96-well cell culture plates by means of a fluorescence activated cell sorter. In

this process again interleukin 6 at 100 U/ml is added to the medium as a growth additive.
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1640 nmedi um contai ning 10% FCS and proliferated for 7

days in a fernenter (Thernodux Co., Wertheini Main,
woL@el010§8I5- 104XL, Order No. 144-050). On aver ap€T/EP2005/007854

concentrations of 100 ng m)nggl onal antibody per m

are obtained in the culture supernatant. Purification

of this antibody fromthe culture supernatant is

carried out by conventional methods in protein

o) BRgRInSLoYuliistlatios GOnTihagell culBireislper@tantet al .,
Met hods i nEnzynol ogy 121 (1986) 587-695). Generation
of polyclonal antibodies a) I nmmunization FOJ )
| MU 2:3b#@6kma delfsfobsdineeinmt sovamatof denbicy of 1ot 81 eells perunl i RPMI

100 mg/ M prot ej -1) and conmpl '
tosipadi Sontboms 1ok G5 ard nfEORLT B b K menic,
(ThermhdBMIT 7, EW emh i/ Main, dodeh M @04 To Order Nayig4 050 Omayerage
conspuranprsof QRbamarslior bRy Rer LRSIt P coture
sup&astah® @lﬁriiﬁeallt_f@h&g;@hife anﬁibcai?gfaqén thoe) cuaamréb fuipesrtaiton iofariggiput by

I nMmunogl opul | ram.ir, { seru t
copyaRRiopRUBE POt WRHELEITY ek B AR R By ol T adgthod
in PASyAbEFE210M1986YB87t695Rr UM i s di luted with 4 vol unes

of acetate buffer (60 MM pH 4.0). The pH is adjusted
to 4.5 with 2M Tris-base. Caprylic acid (25 m/m of

Gg{ekég(,%q,f%@ |l atibedaed drop-w se under vi gorous
stirring. After 30 mn the sanple is centrifuged
(13,000 x g, 30 mn, 4C), the pellet discarded and the
a) IHRRIIAHRAL coll ected. The pH of the supernatant is
adjusted to 7.5 by the addition of 2M Tri s-base and
filtered (0.2 mm. The inmunogl obulin in the )
Superdiainaftinitasion £frtdh dnaildon ofitherprotieorobutons(le pi/me pygtein

t he drop-wi se_additi on of 4M [ t g
(B o1 P SRS AP SO A PTG CpF | AR g ch rabbitis
inﬁﬁﬁfﬁ'b&% With @dnl dflﬂg%%t%ﬁl@bﬂlat dgysa; B Mialcr)lldéi@t €Qjarisl/90. Blood is drawn
centrifugat X mn ST
kst S 1T L peanpssdder LS Beeiiop siiberpelip gramples?
and. MM NaH2PO4/ NaOH, pH 7.5, 30 nmM NaCl and

exhaustively dialyzed. The dialysate is centrifuged
(13,000 x g, 15 mn, 4C) and filtered (0.2 _
b)Y PrifRLAbh BYlgat (i@fnaloglbllie ) fam rabitistring By Rejuyatiadnal
rabbit 19gGis {jf?ugt olo.lmulfln 10 nM
PIREIFBLHEYT WE IR PIFiif scigandgpm SUIERE i 1gG sol ution

50 m Biotin -Nhydroxysuccinimde (3.6 ng/m in

One volume of rabbit serum is diluted with 4 volumes of acetate buffer (60 mM,
pH 4.0). The pH is adjusted to 4.5 with 2 M Tris-base. Caprylic acid (25 pl/ml of diluted
sample) is added drop-wise under vigorous stirring. After 30 min the sample is
centrifuged (13,000 x g, 30 min, 4°C), the pellet discarded and the supernatant collected.
The pH of the supernatant is adjusted to 7.5 by the addition of 2 M Tris-base and filtered
(0.2 pm).
The immunoglobulin in the supernatant is precipitated under vigorous stirring by the
drop-wise addition of a 4 M ammonium sulfate solution to a final concentration of 2 M.
The precipitated immunoglobulins are collected by centrifugation (8000 x g, 15 min,
4°C).
The supernatant is discarded. The pellet is dissolved in 10 mM NaH,PO,/NaOH, pH 7.5,
30 mM NaCl and exhaustively dialyzed. The dialysate is centrifuged (13,000 x g, 15 min,
4°C) and filtered (0.2 pm).
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DVMSO) are added. After 30 min at roomtenperature, the

sanpl e is chromat ographed on Superdex 200 (10
workddaiiBRey/ NaOH, pH 7.5, 30 mM NaCl ). The fracPCDRP2005/007854

contai ning biotinylated 1gG aire col | ected. Monocl onal

ant i bodi es have been bioti nyl dred accor di ng to the

sane procedure. D goxygenyl ation of polyclonal rabbit

| gG Pol ycl onal rabbit 1gGis brought to 10 ng/m in 10

Bibh ekt 6?4511 JNa¥hal BbbieGaC , pH 7.5. Per ni IgG
solution 50 m di goxi genin- 3- O net hyl car bonyl -
am nocapr oi ¢ aci d- N- hydroxysucci ni m de ester (Roche
Rl dreb rabbRiigBh el brougernoatyng/ Ghtn 10M0M NaB3BOGBAPH, pH 7.5,

ded 30
oL B SO B AOERE 0 e 69
DﬁlS@t} raeexdde). 209 30 Hinmvk dahPRE¥e: Maekithqianmpl &is cBfmatographed on

suapaies o) SN NeRear SaGP aft T o ek AR T PlegncHRining

bibki e aﬂe&@é} Are@6ldtdd. Mbriodlohhlensibogiephave beerr biotifxlatedlagcotding
Western Bl Protein sanples enriched and i sol ated
toﬁh@mq{gopﬁg]@mm by Heparin colums (nentioned above)
were solved in sanple buffer consisting of 10 nM

Tris-HGQ (pH.7.5), 15 0.05 % Tween 20, 1%
Dlsgygeaﬂaﬁ%ﬁfwlvﬂa%é g‘tbqu%%oo g for 10 min at 40C,

The protein concentration of the supernatant was

nmeasur e sin st gndar

consRQYfi?r@érg’ﬁ’&ﬂgg d‘é‘ﬁb‘@%ﬁ&ﬁ%&?ﬂﬂ ngz\}il(g FO4NEQRL S0 mM

WM -810 58¢TRYI€aBUAYISS- (60

N?ﬁi}l’ﬁﬁaﬁj% H@&%‘%{é&é ad]?(gﬁrrg;err}lenol bl ue, 3125%§
arginycaproic,acidr- }ﬂydr@wmcﬁl-lmectam Radhg %FSH%FFS@M?‘PHQ‘?%@’

|ncub i.0 o
aé oy ﬂ&mgenou %X n’gq/@lep'l I%%@@ al?ec'a%[r&gt@ngfr(nfﬁh?ﬂ room
teB‘ pesstineihe saapkt m&eommgterpdmé ;) |Sne@rd9¥ﬁ 200 (10 mM

NSO B9 L AR ot

ar@%l@e&tteﬂOMimch%ﬂrmnbbéms dﬁjﬁheleﬂ)»ﬂth@g@nm aggeF@ng to the same
bated with rabbit anti-rat antibody for 2 hrs at
P‘i"&%‘ﬁ* Penperature, respectively. After washing 3 tines
for 10 mn wth washing solution (0.3% Tween 20 in
tris-buffered saline), nenbranes were incubated with a
hor ser adi sh peroxi dase conjugated anti-rabbit 1gG
Efdiplr 4 anti-nouse 1gG and anti-nouse | g&a (Southern
Bi ot echnol ogy Associates, Inc., Birmngham AL),
respectively, for 1 hr at room tenperature. Menbranes
Wikteen BRihed 3 tines for 10 min and anti gen-anti body

Protein samples enriched and isolated from the medium by Heparin columns
(mentioned above) were solved in sample buffer consisting of 10 mM Tris-HCI (pH 7.5),
150 mM NaCl, 0.05 % Tween 20, 1 % SDS, and centrifuged at 12,000 g for 10 min at 4°C.
The protein concentration of the supernatant was measured by Bradford using a standard
curve constructed from a range of known bovine serum albumin standards. After mixing
samples with sample buffer (60 mM Tris-HCl, 2% SDS, 0.1% bromphenol blue, 25%
glycerol, and 14.4 mM 2-mercaptoethanol, pH 6.8) and incubation at 70°C for 5 min,
samples were separated by 12.5% homogenous ExcelGel SDS gels (Amersham Bioscience)
and electro transferred onto Nitrocellulose membranes. After incubation in blocking
solution (10 mM Tris-HCI, pH 7.5, 150 mM NaCl, 0.05% Tween 20 and 5% non-fat dry
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conpl exes were visualized by an enhanced

chem | um nescence’' s reagent (Western Lightning TM
w@eookionBEBorer Life Sciences, Inc., Boston, MA) BOT/AP2005/007854

X-ray filmaccording to the nuf acturer's protocol.

Exanple 5 ELI SA for the neastirenent of IPF-1 in human

serum and pl asna, s For, ,det ect f
mibnE IS ARG Wiarepqnéglgge gvrg)aﬁ%{m gﬁgt%ﬁtg%lt%odgetl\jan Ihps at room

ten'ﬁ%ééat%@@tr @ctﬁ'@l§ detewidhaiy dfimeh raotmipewith aﬁas}qug)squu’ocbn (0.3%

ant i pal yc¢l opal ti bod
Tweemj 2y an etgs‘}au%fﬁ eg éaﬁllnﬁ aﬂ)&m&ﬂ‘wy g%isﬁl%ul?EXcgpeC%Im \%)elh%k%radwh
perchdBBd ¥ quaﬂ:e& Qﬁﬁ&ﬁbkﬁﬁi |(H-+1) Caral-doeke PGt @8l amtd-mouse IgGaa

I ncubated with 100 tlnlate

(Sehera %qngchaﬁlp%é%éyqaéqs, Kigg nf,élf)mreﬁpﬁctiv(slym@?r 1 hr at

ro&ﬁ%fﬁ t@ltéar?urleﬁiglegnb?anel U BSAvasiEd P tiaelforr nel nfin kitd Tamigan-antibody
. upat.|

complemem@% Naf@ahzedogi%n%g #csd chagh h%gF%QIEﬁ%En%eageens‘ (Western
LidHGD 3 ek kB rRer L il Scfenedst hr!, Bastaay Mal) o dnUK-ironfilaf adcheding to

ecoftbl nant protein (see Exarrpl e 2) as standard
themeahgfastugr swireteceli | ut ed pl asma sanples from patients.

After binding of IPF-1, plates are washed three tines

with 0.9% NaCl , 0.1% Tvveen 20. For specific detection

of bound IPF-1, wells are incubated with 100 m of
Engn%ﬂ?(é’genyl ated anti-|PF-1 pol ycl onal anti body for 60

mn at 10 ng/mm in 10 nM phosphate, pH 7.4, 1% BSA,

0.9% NaCl and 0. 1% Tween 20. Thereafter, pI ates are
E16% ?&dcpé H{eﬁﬁuﬁ#@}%@oﬁ% NEANN SRR Qnagtals&eeymplea a

nex S are Incubated with 20

anti - di goxi geni n- POD conj ugat es (Roche D| agnostl cs

CbHor Mapiad GPhIPﬁelr it imar(Gehah 06 phema \AAAREh HISA 60

mn’in osphate, pH 7.4 %.BS. 9% Na
de@elQpﬁdl'\Eele‘raPZl@Ie Al detection of the %féﬁfaeﬂﬂuyfﬁﬁgéﬁlr‘e@t’c ﬁrFégP"lydonal
anh'b?&f%s Eﬁrﬁ@? éi%omﬁg&%ﬁ mt'ﬁ%otﬂ?&rﬁ?(ﬂlg@fyg@ﬁm, respectively.

n-ant i conpl exes | s are incubated with
100 m ABTS sol uti on (Roche D| agnostl cs GrbH,

MaNAE Iy IR 06 SRR N plAd 0SS TitbaraditiDl d05:

O mn at 4 nmwth an ELI

biogadeed Exta-ﬁBFé rolystamel antibody fornfAinyisi & 18 spakind théihgsphate,
p}%léln WGB! do) %\%Cﬁn& @?%!”'W&ln JBARE! inbifation] Iﬁa@§ sRSHsHed

reAsur I ’ng evels in 10 diabetic patient
thd@pﬁnekl with 0RY NGl t0i 9h T wsen &k Yellseseithen RRaAbARed 4 h with either

a SF% % df l?lﬁ 1l§e EXfibSiai a}%lj& detuln1 gs%g EYRASIERSEs tihdh@d antigen or with

nmonstr peta cel | functlog
dibtred plasma:eamlaesﬂrqmlpmm i e 1P Bt plsigs e washod three

r?‘ﬁ%‘?ﬁ Eb 2% n{\l éfsd 1R Viedabh %r%é&ﬁé’@ét&%%n%@b@énd BREN vAdls are

incubated with 100 pl of dlgoxygenylated anti-IPF-1 polyclonal antibody for 60 min at 10
pg/ml in 10 mM phosphate, pH 7.4, 1% BSA, 0.9% NaCl and 0.1% Tween 20. Thereafter,

plates are washed three times to remove unbound antibody. In a next step, wells are

incubated with 20 mU/m! anti-digoxigenin-POD conjugates (Roche Diagnostics GmbH,
Mannheim, Germany, Catalog No. 1633716) for 60 min in 10 mM phosphate, pH 7.4,
1% BSA, 0.9% NaCl and 0.1% Tween 20. Plates are subsequently washed three times with
the same buffer. For detection of antigen-antibody complexes, wells are incubated with
100 pl ABTS solution (Roche Diagnostics GmbH, Mannheim, Germany, Catalog No.
11685767) and OD is measured after 30-60 min at 405 nm with an ELISA reader.
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1. Anethod of screening for a conpound which interacts

with IPF-1, conprising the steps of a) contacting
WEe@b®1053d PF- 1wi th a conmpound or a plurality OPCT/EP2005/007854

conmpounds under conditions which allow interaction of

said conmpound or a pluralitylef conpounds with |IPF-1;

and b) detecting the interaction between said conpound
Exaatplpb ural ity of conpounds with said pol ypeptide. 2.

Anet hod of screening for a conpound that may prevent

and/ or inhibit and/or attenuate beta-cell failure,
Statistigginnslysigof preiept &pa of a) contacting a conpound with

protein | PF-1; b) neasuring the activity of protein

| PF-1 wherein a conmpound which stinulates or inhibits
Clii€ee udbityl ofithie/n okl pakeeIIT-I Rrastessed by meausidnits levedd inrtlydiabetic

prevent and/or .inhibit and/or .attenuate beta-iﬁll lswith
patienis dgpending onrplechapHifREOBT e NSHI B QravLs fhGlgEriowi
thoseddedsiieedah 1§ patdes with dembhgraéEnodhal beawbll funztiog Statistical

anaff i peMire e Hopd SPAERT Ry P AL COOA hgp 08 (e s

signifi@uent s and/ or inhibits and/ or del ays beta-cel
failure, conprising the step of detecting soluble
| PF-1 secreted froma host in the presence or absence
of said conpound, wherein a conpound that prevents
and/or inhibits and/or delays beta-cell failure is a
conmpound with which the level of IPF1 is secreted
froma host is changed. 5. Use of protein IPF-1 as a
target and/or marker for screening for a conmpound that
prevents and/ or inhibits beta-cell failure. 6. A
nmet hod for nonitoring the progression of diabetes,
conprising the steps of a) providing a liquid sanple
obt ai ned from an individual, b) contacting said sanple
with a specific binding agent for |IPF1 under
conditions appropriate for formation of a conpl ex
bet ween sai d bi ndi ng agent and | PF-1, andc)
correlating the anount of conplex forned in (b) to the
anmount of conplex fornmed in beta-cell failure. 7. A
method for nonitoring the efficacy of treatnment of
di abetes, conprising the steps of
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a) providing a liquid sanple obtained froma patient
treated agai nst diabetes, b) contacting said sanple

wovdok/osos3peci fi c bi ndi ng agent for | PF-1 underPCT/EP2005/007854

3.

4.

conditions appropriate for fgormation of a conpl ex

bet ween sai d bi ndi ng agent 2t | PF-1, and c)

correlating the anmount of go.@l ex formed in (b) to the
amount of conpl ex forned i absence of treatnent.

8. A nethod for the diagnosis of beta cell failure
conprising the steps of a) providing a liquid sanple

obt ai ned from an individual, b) contacting said sanple
with a specific binding agent for |PF-1 under ..
condhéthedsf @peniprfoat eorhpourfdwhigh inerash wathdSEpl, egmprising the
bet ween. sai d bi nding agent and IPF-1, and c)

coFtF%ﬁo@iing the anmount of conplex formed in (b) to th
di)agaasitingairoteat BPFe bivithfaaiompoand or a Phisaligtof sepgpounds under
accordi.ng to,.any,one of ¢l aidm: 6 f tplﬂ%]' f compounds
chaf 1@8?52‘816‘%%1 %H(Wl qteragiiop J%flapénllpc)]l CQH&SO%g d rOS?h 10. TThe T

met kg 1@ec9afd ng to any one of clains 6 to 8, further
characterized in that said ' nds with
oY Hec e Rt hr et tE otafol L ARy offompoR:
chaigatelypésidd. n that said sanple is whole blood. 12.

Use of protein IPF-1 as a nmarker nolecule in the

di agnosi s of beta-cell failure froma liquid sanple

_obtaainp@ddfor eFeding fodli¢omipalind 18t mdyerofenparst et inhibiFand/ or

as a marker ule in t.he gar kagnosis of type I
di ajepeate Wtﬁ)'@ggﬁflﬁfuﬁmgﬂ?}ﬁ% g’egt‘%ﬁ&%ﬁed from an
i Ny Vi duatactlk a dsepRariowich prpitio IBFAi m 13, wherein the

earPy di agnosi s is.nmade with anpl e derived from
path) entBe8 YR ﬁ@tl‘FW&ﬁlP&i’tﬁl@o@gﬁi ntol erance. 15. Use

8f vﬁi{e?éiﬁ lhRomBbuhd f«v@%chmﬁidlﬁéd mgnhibéts freogtivissofgmotsin IPF-1is a
i abetes. 16. Use o rotein,LPF-1,for i tari :
of fommeyndhit reatmrevert Se/Gr i pand/ i%tte%g‘g‘!eé’?{ap%gtééﬂhﬁe'
| PF-1 as a marker nolecule for beta cell failure in
conmbination wth at least one gther. napke - £
O oo oo ok SR S R OB o
f ai i hifiiAEp RN IRF [TRb Lepbl ai nedtedr depsa) and b).
[ ndll vidual . " 18. An i munol ogi cal kit conprising at
| east one specific binding agent for |PF-1I .
A method of screening for a compound that prevents and/or inhibits and/or delays

beta-cell failure, comprising the step of detecting soluble IPF-1 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

IPE-1 is secreted from a host is changed.

Use of protein IPF-1 as a target and/or marker for screening for a compound that

prevents and/or inhibits beta-cell failure.
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 IPF-1 under

conditions appropriate for formation of a complex between said binding

agent and IPF-1, and
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and auxiliary reagents for neasurenent of I|IPF-1. 19.
The nmet hods, uses and kit substantially as

wheooeionised or e descri bed, especially with referrPO/EP1005/007854

t he foregoi ng exanpl es. SEQUENCE LI STI NG <110> F

Hof f mann- La Roche AG <120> | PR3- as a nmarker/ target

for beta-cell, failure <130> case 22665 <160> <170>

Pat égt | Roelling fhezumoues phsomplepiprmed g (Rd4q she opquntpf gomplex

Honmo sapghensl inde>celddhmzel Nsulin Pronoter Fcator 1
<222> (1)..(283) <223> accession No. P52945 <400> 1

Met Asn Ay Gu GQu @n Tyr Tyr Ala Ala Thr G n Leu

Tyy. LysAAs@bod fokGnditdriny Y itk IfRatahdht OF Biabdiks, BoRprising the
Ala Pro Gu Phe Ser Ala Ser Pro 20 25 30 Pro Ala Cys

Leu TyrS#B%°fGy Arg Gn Pro Pro Pro Pro Pro Pro His 35
40 45 Pro Phe Pro Ay Ala Leu Ay Ala Leu Qu Gn Gy

g?{) aErea P}Eﬂg‘gdlﬁsgg li,%g' %&)ﬁﬂg%@& %r 5] a? %%}/e;?bt? ue%(?glap{;g 8iabetes,

Leubhii s cbhtactifigsaldedantBlowith a sfadfidietdifl agdet YorRPB- 1Hirder
Pro Pro 85,90 95 AIa,GI¥ Pro Phe Pro Y%‘XwAla‘gbudi
Pro G y VAJiPRIAREr ePHSTE OBIeFMAs9n g8 complex Detween said binding
agent and IPF-1, and
c)  correlating the amount of complex formed in (b) to the amount of complex

formed in the absence of treatment.
8. A method for the diagnosis of beta cell failure comprising the steps of

a) providing aliquid sample obtained from an individual,

b)  contacting said sample with a specific binding agent for IPF-1 under
conditions appropriate for formation of a complex between said binding
agent and IPF-1, and

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

failure.

9. The methods according to any one of claims 6 to 8, further characterized in

that said sample is serum.

10.  The method according to any one of claims 6 to 8, further characterized in

that said sample is plasma.

11.  The method according to any one of claims 6 to 8, further characterized in

that said sample is whole blood.

12.  Use of protein IPF-1 as a marker molecule in the diagnosis of beta-cell failure

from a liquid sample obtained from an individual.

13.  Use of protein IPF-1 as a marker molecule in the early diagnosis of type II

diabetes from a liquid sample obtained from an individual.
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Asn Arg Val Gn Leu Pro Phe Pro Trp Met Lys Ser Thr
Lys Ala His 115 120 125 Ala Trp Lys Ay Gn Trp Al a

wW@yedop3Al a Tyr Ala Ala Qu Pro Gu 130 135 1HO1/&P2005/007854

Asn Lys Arg Thr Arg Thr Al a 'CI}% Thr Arg Ala G n Leu
Leu Gu 145 150 155 160 Leu "Lys G u Phe Leu Phe

& T L ettt et Ul o it reppgs B gy a sample
Lys |i edetR@d &8 palnikrspffetie: fobm ghsdoslingolémgedvet Lys

Trp Lys Lys Qu G u Asp Lys Lys195 200 205 Arg Gy Qy

Gy Thr Ala Val Gy Ay Ay Gy Val Ala Gu Pro Qu

2115, 2 15U 2246F prbteinfPF- Kips mAindtoXial tHhproSessi@l gf dihbete@l u

Leu Leu Ala Leu Pro Pro 225 230 235 240 Pro Pro Pro

Pro Ay Gy Ala Val Pro Pro Ala Ala Pro Val Ala Al a

248, 2500258 phoigirGPF- Gloy nAmmgtotieg tiRy dfieacy ofIrgatimsnt Gediabetes.

Ala Ser Pro G n Pro Ser 260 265 270 Ser Val Ala Pro

Arg Arg Pro G n Gu Pro Arg 275 280
17.  Use of protein IPF-1 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.

18.  An immunological kit comprising at least one specific binding agent for IPF-1

and auxiliary reagents for measurement of IPF-1.

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

with reference to the foregoing examples.



