1 Insulin Promoter Factor | as target/marker of beta cell failure Type 2
diabetes is a disease of fast growing worldwide 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 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 bdt also in other organs. The loss of
beta- cell function is believed to be triggered by long-term exposure to
enhanced |evels of glucose and lipids (glycolr and lipotoxicity). There is
currently no clinically y beta-
cell failure under lipo/glycotox conditions. It would also be useful to identify

betteTypargeimberol eatmaniand mackers don delsatondsef Balaealdailurean ve
deQfunction that are more sensitive of mﬂ{eﬁf"ab' g&%t e markers i

commonly used, sUch a&FREHHC BrEiHstiin bfatffrﬁe O ifERTBrat S with
enipoatd e advantage tbddemiteihafkersiipatcdinheidetattedda This failure
is PIaSMRISHMIBANY Aceiding:teaditst RPaatthergds Bgoeéa%ﬂﬁﬂggfg;o%m

. method.of screening for a compound that prevents and/or inhibits r
0k SRR e DSBS Y st GFteteltingPdohuRcRiinoss of
sepiompter faston inflRfy 1) sctetd dfusete dogtinithehpresence Ok absenteeta-
-10f5ald: nerel nd that preyents and/or inhibit

e e I A SR s o
elyeose bR H A NosddPREREEH)1a According to a second aspect,

there is provided a method for the diagnosis of beta cell failure comprising

the 5, Of r ‘i}din bodily liquid sample obtained from an

e T e e P o DB gy bete
cely Jatv rimkr) lippgdycesditiond tpprojrises korfernbatiorsfof accoraplix better
tarp@iveen said Hingiadnagratand dREalend £AEQUEIANINGARNE AMANNt afar are

Qomgle .formed in (b[) ¥0 tl‘pe cl!]ia nosis of beta o
more sensitive or more teliable thaw 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.
Summary

According to a first aspect, there is provided an in vitro method of screening for a
compound that prevents and/or inhibits and/or delays beta-cell failure, comprising the
step of detecting soluble insulin promoter factor 1 (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.



cell failure. According to a third aspect, there is provided use of protein
IPF-l as a marker molecule in the diagnosis of beta-cell failure and/or in
the early diagnosis of type Il diabetes from a bodily liquid sample
obtained from an individual. Description of invention 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 Il diabetes afd more reliably than can presently
be done. Surprisingly, it was found that the use of protein IPF-I can

OVercomesiat 8asLd, R, IRE HGRIRMSKNRWA MG, SIREMIHNG @%f beta

Insulin Promoter Factor-1 (IPF-1) is a homeodomain-containin

¢ omain- g .

oelir RSB iR fohE RN, RRirstits tReSHbRIgHcRRIE GBS Sfom an
indivél painBreasatth formil @MW 200/ 04:0pRORE T/ERAN0D0A RSt er? for [PF-1

r riptional re ion of-endocrin - ifi in ad
o AT A
IPhinkesde typardidiapsbe srpmuerar speriexnfonogd i (DR, i dignos of beta
celR83:R39). 5 Surprisingly, it was found that increased changes in the

levels of secreted IPF-1 are found in beta-cell failure. Therefore, the

present invention provides a target for the treatment and/or prevention of

beta‘caibfdingres andiisl rropetimtduderiforrthadedriysediagmoisis dPbdtacelmarker

mdRilure in diabgies 40 by preferadismbodiments, the aaveldagRLANG/ A pe 1
marker IPF-1 maybe used for diagno iglc, monitqring as well as for
t

diebetERHMG HONFHSENIERRIE ST THSAHERT HORIHYthe diagnostic
method according to the present invention may help to assess efficacy of
Deg&%m%ngfqggeﬁq%rrence of beta-cell failure in 15 the follow-up of
patients. Therefore, the present invention provides the use of protein
IPF-1 for monitoring the efficacy of treatment of diabetes. In a preferred
embodingnt the giagaesticemathadiactardingio phevpiesent dnveatian dsreen
for iSO RARNL SE1E0ARHIROSSS o b US8E A01ARSSRD PGS cer 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, i was found that the use of protein IPF-1 can overcome, at least in

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

Insulfin Promoter Factor-1 (JPF-1) is a homeodomain-containing transcription

factor critically required for the embryonic deveiopment of the pancreas and for the
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20 prior diagnosis of diabetes by measuring the level of IPF-1 and

W Q{&ﬁ!ﬁ?oqﬂ%ﬁhe level of IPF-1 to the presence or absence of b%@ﬁﬁﬂzoosmmsm
ailure. The methods of the present invention are useful for monitoring )

progression of the disease through the different stages leading to

diabetes, namely.Insulin Resistance, 25 Impaired Glucose Telerance a :
e TR O T S L i o e goutn
Nrtefiossilsadh ghiabetefscioriFidifepgiontopee bleca) prerddm i acddiabetes
(SRmRleabainet Bosanyingiieual o reantasting said sample with a

specific binding agent for IPF-1 under 30 conditions appropriate for

formation of a complex between said binding agent and IPF-1, and (c)
correlgtingribeg@dmtunisdboodihienx forsaselinho)ges thelanryalstadeonipfelPl-1 are

f@ma%% nae %ﬂn@é'."i‘ﬁerﬁ%‘?@Eﬁé;{?&é@?(@ﬂf%%ﬂtb?dﬁop%%{igseéM@%?%e

or monitoring the efficacy of 35 fre ment of diabetes, comprising the
teeiaest pRyiPs WA EIR O Sarilldgbtainad Hamd patisd ety
Bgainsk debatesd(Ritaatacinbaaid sample with a specific binding agent

for IPF-1 under conditions appropriate for formation of a complex between

said WO 2006/010530 PCT/EP2005/007854 -3 binding agent and IPF-I,

and (clrcpreétathdgeleodineunt sheonsidsriisinad/ i (byteetiBTahmanbefsed for

Somplex fArmehihihe akReRes:tieatmenirgsiesbresent invention
provides a method of screening for a compound which 5 interacts with

IPF-I, comprising the steps of a) contacting protein IPF-I with a compound
or a plurhtitywatddmypaisnd mondericgmpeditignssibikthhdwdntetargiontbé present

1%?&&8%8%%@1@ ﬁ;&ﬂL‘ég"g“'éﬁ{C%f %ﬂ?@a‘éﬂ{éﬁé"éﬂa &%Eﬁi‘faﬁ@g (H)bg&tfc‘éﬁqgﬂure in

e Interacti etween said cdmpound or plurality of com@ounds with

thaEp i pepriteatien trhEhsreiear R BTRIEH PROSRIER PTABH Sl use of protein

IPEEEBING 503 6MmBe uiitibabRresenis fddbinkibits and/or attenuates
beta-cell failure, comprising the steps of a) contacting a compound with

protein IPF-1; and b) measuring the activity of protein IPF- 1; wherein a

compdundpndfichedtimbledés antithiblisghestictivitthof protsiting Fo the present

:GOmRaUNd hat ey RisusRtRngon IRt and/on Altenuale Reta-fallects without a
failure. Preferablié, 5 said method ad étion?lly comprises the step

Hﬁﬁﬁéﬁﬁ?ﬁ’lﬁs Retiesby Briof evel of IPF-1 an correlatmgg({xe level of

IPF-1 to the presence or absence of beta-cell failure.

The methods of the present invention are useful for monitoring progression of the
disease through the different stages leading to diabetes, namely Insulin Resistance,

Impaired Glucose Tolerance and Diabetes.

The present invention thus provides 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 {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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a) or between steps a) and b). The term "activity" as used herein refers to

ngaoﬁ%ﬁqgg#@atlon of binding of IPF-I to promoter sequences ()ecg”ﬁ;%'{gy 7854

. n. Invest. 102, 1998, 232-241) or to 20 assaying transcriptiona
activation of target genes by IPF-1 (SeTép‘ et al., 1995, Biochem. J. 310,

997.1003; Lu , 1996, Endocrinology, 2959.2967; Waeber. et al., -

RO RO To! 2991 S5 TR S I By S 187 the
anel:free assgjes Suoirdssdlys dhvaivedSredimasting a form of IPF-1 (e.g.,
full-length polypeptide, a biologically active fragment of said polypeptide,

or a fusion protein comprising all or a portipn of said polypeptide) wit .

(oot CORPEPBIR CRABRATHGhE B TS (ER TR R ich
iRidcpalynentite, Bingingof thestess com) pont@ﬁn§QMWM@§ptidéthm be
cgﬁsﬁ{@'ﬁ%‘% elt:}:uerrah %%T(“!Xr%) %%H@delscg BQEQIQW%hIQIBQQntemcﬁon of

embo |men?',}f e assay Includes 30 contacting the said polypeptide witha |
sKAcwmEORRIOY i esary penHRBALTE (b apid 4lfissuny hndgffgaction
beRMacng thenassad R EIR Wb fadass cardpeufidsadgotietesthining the

ability of the test compound to interact with said polypeptide, wherein
determining the ability of the test compound to interact with said

polyp&ftide ceniprisesicersamiding thetlxisliof srenairsdoserrponaund that

CEBSJTB LB HHOGRET LR 3 G D RS U8 BF Lih 1 o protein IPE-
1marskianecbeod fdrrhathespolyjestistedibisolbble fragneé probenddfihis a

A R e S e e

pgﬂjjpep ide, itm sirable to utilize a solubilizing agent such that

sahd mshadradditinnally comPEsthEns siepfdptiaehilininmpanted i Sy, to step

a%@m@&gg@%apﬁ{gmy;ing agents include non- ionic detergents such
as n-octylglucoside, n-dodecylglucoside, n-dodecylmaltoside,

octanoyl-N-methylglucamide, decanoyl-N-methylglucamide, Triton X-100,
TritonThetavin ThesiifSetritedypotytetiyie he iy dotesthirtiog-gfhinding of IPF-1
t%%%ﬂpé&e&aaxﬁéég@?g.yé@mm%ﬂ ProRangeuanale d6# HRSU B-KBto
cholamidopropyl)dimethylamminio]-2-hydroxy-I-pr Spane suaIqu Be )
a@@m@g@§%}p‘qgnal activation of target geneés by IPF-1 (() erup et al., 8 5, Biochermn. J.
310, 997.1003; Lu et al., 1996, Endocrinology, 2959.2967; Waeber et al,, 1996, Mol.
Endocrinol. 10, 1327-1334).

The present invention also includes cell-free assays. Such assays involve
contacting a form of IPF-1 (e.g., full-length 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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dodecyl N, N-dimethyl-3-ammonio-1 -propane sulfonate. In various
Wb ents of the above assay methods of the present inveiy@i))ﬁ
may e deswable to immobilize a polypeptide to facilitate separation
complexed from 15 uncomplexed forms of the polypeptide with a binding

molecule, ell as to accommod te automation of th say. Bi of
a tes?%b‘?ﬁ%iﬁf@ ?8357@8!6%‘361; G& o%nfrr?tréra&%rr? o' §n€ore§ep ef\?\?ltélg gt
nindbirg eoted| Gimthod prekerepé dmer alsobrie mmaﬁ&mm@fc@mb@@w of

cail@rpeea’gk% E@E%g‘tﬂé%é/ﬁ%%@ﬁ@ Wtahle foraTalpipg aaﬁaétqtqﬁe@ be
Examp es o such vessels include mlcr%tltr plates testt d mi
FREd BB

dopirablerriibi taBES TR BHBEHRBY B AR RSTBAD 5?&%
pulkigipades ﬁlaﬂ@maw&ﬂaedoﬂahlﬁws diveroploothf sxftcthec@ud:ﬁhmg@gaetbamhdde non-

1&8d§5ﬂée¥'én§ s '& 5@5&%@1&9% %sc?e'aj asifisinipisins.can ke

pharose bead |gm§ﬁa¢hem|cal St. Louis,

oM@pﬂerathnga@@éamué@a@ﬁaér&rww Fi G Ombitier X-
Mtl?rﬁe@@e@bﬁ%@ PRI aninatesiesimperiad auicBeither the 25

rbed rotein or. oI eptide ated
8?1 SHRORTS ﬁ@%%ﬁ/ré) n:r%l% BT %Iﬁape&;%sﬁys%ﬁgglcal
chommmgmybmmﬁoubmhgmétmpm@ pelderaty (hidfdtitfe), or N-
dBlAie MRl aigyLARISH I FRsnRYS agfy, pdAbeuRg zpmponents and complex

formation is meastured either directly or indirectly, for example, as

described above. Alternatively, the complexes can be dissociated from the

30 matiixaAsdstaaledehbinfihg droaetisityyohatholgpedistid presreinivefotion, it
ri e det e

I%egsﬁﬁlgﬁsérsg@) - to i EHHE dP @ﬁ%‘?’%aﬁlatﬁ&tﬂg k%gglsdtg}xh@f complexed from

Z|n on matrices can also be used in the
ugsasspliets déeays @m@n ﬁ%ﬁe Fihakinties siplerdepatypdbie
PRSipRREAE 3R oDtk Re sy nEiﬁ&ﬂM@H&&@ﬂrﬁﬁ)t{ﬁm@m| Bélddpeptide, or

e e

e prepare

chiNdiyetecormunoidiite) armioetplibng aueslwenemrtbmtwblﬂw@wv@tammg the
rgacqg%l %&%{EQTA% R2R000/ 8rduar ﬁqu(Stﬂr’elﬂﬁtﬂE’é( latipmkils, RifrSQicro-

Chemica ckford and immobilized in the we

C@ﬂﬁﬁtﬁﬁ&ﬁf@o&@a@@w fraeed PO BRI Eﬁafﬂ&ﬁ\?éwh addsa
dantiadies iHaetihavtd atﬁ@lﬁ/mmdea@rs binblirigomalaculesatbizt Poictkanple,

erfer, .
gT taltggone E tra{g]s%f):lrggé smn proteins can be adsorbed onto glutathione sepharose

P%}memsu

beads (Sigma Chemical; St. Louis, Mo.) or glutathione derivatized microtitre plates,
which are then cornbined 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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polypeptide of the invention to its binding molecule, can be derivatized to

ngo}%ﬁﬂ%%{)the 5 plate. Unbound binding protein or polypeptlc%?:?j %0%/0[37854

invention Is trapped in the wells by antibody conjugation. Me
detectlng such complexes in addition t@ those described above for the

exes,.jnclude i e t|on X

Eﬁ%ﬁ %?W?tf‘? PO ypé%? %Pﬂgreiﬁri%e?orelgles cri 2 gc?? the wells
ofnmémgvmmeouted as wéll Idgtaﬁymge Neikaniggsayd termrdivedy agibodies reactive
w%tﬁig&ﬂg;@j&%%ﬁﬂﬁ Mdi}f&%%@%ﬁ%\/&%@rﬁﬁﬁﬁ@@@ﬁl@bf@@ﬂ@gfthe

he present invention lso sam th d.of scr enﬁ% g“oerus of the
OBEOR e [TE00HR P RS G BHVA A T
pleanr kﬂbﬂﬂﬁﬁ&)ﬁtﬁﬂlg)ﬁ:dﬁ&ﬁtmgxﬁghapteim ﬂmswewoﬁmm@poﬁsmrthh awells
Sl Latsencs ol agm REKRICAR A LOMRONDHIBAL those
RS analorin ays

its an -cell failure is a compound wit

dwhxdbﬁ&@fe«mﬂo@fchp ﬁiiTsé@r@@éd PIRSKSS SHARGR IR PRALSHRSYRE 81}g
HeReekcelliapresaing @%G@Hﬁdﬂé:pkbﬂyfﬁ:pardamafaimﬁfwhldhs@mad)er binding

use sam eI for bet ailure, 2 rese in t

t t
“ﬁid’\? edfor ﬁggrgﬁfﬂ}%aﬂé 'é SRR alt%llrge o% as Jr‘r%anter or- ¢ ivity
awemmgrﬁmaapo@pp{mdﬂjm@mﬁlw@mkaﬂélor |nh|b|ts beta-cell fallure.

The diagnostic, monitoring and patient screening methods according to

the present invention are based on a liqui which is derived from
an indWiBBEFS 25 OFIRC AR BTG mwa@sﬁﬁww&@r g compound that

peagifically sreabibiedhtior: thidaligbida calinjaliduoy, vempfisispduifitcehinbifetecting
%]%]ﬁlfl: AP eCH;Ie e%rldlg\ga Qtitlxst‘ﬁ% %Eé%l{gg%pwsgﬁr R ki BmARNIR@AVherein

rtlsan wi reciate the term SpECIfIC is_used to

ai mawmtwpwolm@m@ﬁ qEiddiae detapteldaiipe is 2 compound
wWighificeniyainditerthe binding agesinspreiiias BifgEdl. 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 Adlaqm@lmlbﬁalzantibbwﬂ mmnmimtamﬁouycﬁ&é@wﬁmgrbﬁ@mﬁ% which

g %fd e I%&F%ggg&gg@glﬁlcgnstructs comprising the binding
omain of an antibody. WO 2006/010530 PCT/EP2005/007854

The present invention also provides for a use of protein IPF-1 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 IPE-1 is specifically measured from this liquid

sample by use of a specific binding agent.

A specific binding agent is, e.g., a receptor for IPE-1 or an antibody to IPF-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.
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-6 Antibodies are generated by state of the art procedures, e.g., as

Wﬁ%ﬁﬁ}aﬁgiﬁ‘ Tijssen (Tijssen, P., Practice and theory of enzygftewm,m0,3},00785 4
immunoassays 11 (1990) the Whole book, especially pages 43-78;

Elsevier, Amsterdam). For the achleverr?ehts as disclosed in 5 the present
invention polyclonal antibodies raised in rabbits have been used.
However, clearly also polyclonal antibodies from different species, e.g.
rats oAgtinelepigs, mraexakdlsy stonofidraapiocdersedealzodsectibed in

Tﬁé”&? @%'@”%ﬁ%@@%ﬁ%&@}@@f@ﬁ%@iﬁ%@lm&mw!nt( 1o90yred whole
ith constant properties, they represe Bgols in development (g an .din
baskeasPReFieliEsFoARITE; E‘ﬁ%"&én@?&ﬁ%‘ﬁﬁ%‘% 98 B AGHBLBIAT @ istose

tianpReete s Hbnlpbly toadnattibddecaisidg tadhbipreseritiaventibriigwever,
c e%l?%ﬁtheﬁliécr flelaﬁ nteg%ladeqlg' Iﬂtﬁlﬁéég?s?gyﬁg Q%‘% Ml%ﬁ]ﬁgﬁ @teas well as

een entr das a marker which is useful in the

mmagnl@g@l oibrdice e aneRativeRgBIRap e tdReics fad produced in
RRable ieitheashisyprogaisdf ﬁrh@,rp@wammmrmma rdevelopment

xampl ter tlve str gies to generate anti odles IPE-1
OSHR RS aérg%l’sl& %?.é‘éf’ gLt oters éi“ff‘s% of Synt trxfgne%ﬁt?gelgs to 1P
mepmhnﬁmgcarde]igtttp‘élom@dézﬁ mremmﬁ Yﬁrmth@ra?mfﬁvei epipliment.

immunization also known as DNA vaccination may be used. 20 For
measurement the liquid sample obtained fro alis ¢

it 6 5 EHE LA HYLHACHPE RothBr Bl R ST S 167
pharmaticiiaf i ubdnding thg digitfsid edbmpleal] Bilchesohicitiotivenent mey be used
iy S e %“S%HIX\%HP%&@8}’&[&@&%}4&%@&&@9 gastample,

sucn appr prrate INCuU atIOI’] conditions. 25 As a final ste
altevurtiing e Egenlothors diashedins meyhesest- |ﬁ%‘hﬁ6ﬁtﬁﬁh¢s SATBBFEE

aﬁﬁ&%m%e easuiRdantserehued afhesdinnasiepibpiatiitiailue

or to the re ctive contr hereinhefare e
R o ARG TR 1 Rpab e g ntion ey
@mednt of the specific binding agent IPF-1 30 complex all described in
detail in relevant textbooks (cf., e.g., Tijssen P., supra, or Diamandis, et
al., eds. (1996) Immunoassay, Academic Press Boston) re eraply IPF-1

is detdiapaetsaneis HpuhempfaRse e bR A is Contacted with

the specific binding agent for IPF-1 under conditions appropriate for formation of a
binding agent IPF-1-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 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.



10

15

20

25

30

35

specific binding agent is used to capture IPF-1 on the one side and a

weEsRRA SRsfific 35 binding agent, which is labeled to be direc%?ﬁzmo&%mom&t
indirectly detectable, is used on the other side. WO 2006/010530 ) )

PCT/EP2005/007854 -7 As mentioned above, it has surprisingly been
found that IPF-1 can be measured .fro liguid sampl ained from an. ..q
incividSAP ST F8 ARy Dot A Lot O e

sy sample are required to apply
frthm alaqicr R vhthmdidgmosis oidieiduabiripledVs tissiprafbnebiopsy

bodimentiha methag accaring teihe:Prasans JAveRtiaT is. Reactinect.

SaW| serum-as liquid sample material. In a further preferred embodiment
the method according to the present invention is practiced with plasma as
liquid sRmpldamedeitholithian fhethetipré tercedier o dhmpristng et is
according.to the pre ent.gﬁv QN IS practiced with whole blood as liquid

pléaacrﬁ%%‘rﬁa Q?F&F%Eé%lassgp I%g%on of routine proteomics methods to
tissue samples, leads to the 15 identification of many potential marker

candigates fardihe-diesna selBsmehdhelirvanthcs atctidippesemhiipueatiomvention
. have su%&gﬁ%been bleéo det?c}rggiotﬁw IPF-1 in a bodily fluid
SRR R PREIRG &)

ng théey Have been able to demonstrate that
the presence of IPF-1 in such liquid sample obtained from an individual

can bg coprelated to-the digapasis:af hetacalotalives: RAbtRegiRseia invention
IPF-1 with great advantage can be usef in estahlished procedures, e.g.,

is;gTBEtscceithiNRe f BpLismBIs A THahohistological procedures.

Preferably, an antibody to IPF-1 is used in a qualitative (IPF-I present or

absent) .25 or gryégﬁia?fgg%gggﬁfé,ég}%%%c@%%%ﬁﬂa?@a {RURAA5RRYIeads to the

Measurln%r?ﬁse protein roven very advantagequs in the

as

idialtifofatienaCepmyiRatential maﬁ@w@nﬁ#&f@ﬁ%{ thedisspmgsiat thsguventors of

t]?é‘ﬁ)@@é@i‘ﬂ enleARB PIRSE %rWﬁHEIWb relalbk te) se-of Iﬁr@t@mmﬁl;l]iras Bodily fluid
marker_ molecule in the diagnosis of beta—gfell 39 failur%fro%at I%'HUEJI £

S 1@%%}%&8 Sﬁla?ﬁlgﬂglﬂaﬁ% ﬁ\é?-been able to demonstrate tha € Preseince o

IPE-1 in such liquid sample obtained from an individual can be correlated to the

diagnosis of beta-cell failure.

Antibodies to IPE-1 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 IPF-1 is used in a qualitative (IPF-1 present or absent)

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

fajlure 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 11
diabetes.
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The term marker molecule is used to indicate that changes in the level of

wtﬁ‘iu&ﬂﬂ%ﬁjlppl as measqred from a_bodily fluid of an indiv@@/j\@%l@/ﬂomﬁ
thé presence of beta-cell failure. 35 It is preferred to use the novel marker

IPF-1 in the early diagnosis of type Il dfabetes. WO 2006/010530
PCT/EP2005/007854 -8 It is especially preferred to use the novel marker
IPF-1'in the early diagnosis of glucose intolerance. 5 It is also especially
prefefead dpessiliherefonetimankethP By dhntaakeroiFotif e iz akiegnosis of
ol E%g%elzg (i)?erllaigcg'iabetes. The use of protein IPF-1 itself, represents a
significant progress to the challenging field of beta-cell failure diagnosis.
Combining measurements of IPF-1 with other known 10 markers for
diabetes diks dfsadisilyosrafith-etherimatkens af betskeelPRilune thetrwigoring of
discovered, leads tg.f%rtlher improvements. Therefore in a further preferred
dSFRBBTRRE AT AT FE4RA T hvention relates to the use of IPF-1 as a marker

molecule for diabetes, preferably for beta-cell failure, in combination with
anothey, matkef Meleguierien digbrisesaeferablyfembelagelsfaltie clinllenging
the diagnosis of diabgtes, pre\fﬁeﬁra ly of beta 15 cell f@\ilu%:ggﬁgp H%%%r Known
figkhabReBntathBdure Hasm oNEiOTRy BREIFe LeRM e bther diabetes
niRatkersndiabatickithinsndias oreménsibebetarkes ffihae-erdylsBwsriifebe
a5 DR LRGSR, AFIOK aBeRIGR-AnRRliR RO S e dlediment
ofspem ¢ Bin Ing assays, like Immunoassays, 20 usually ar E&?Sé}
thrvisent intRRRMTEBES Irtheeh AdRTprGeS IETSFREIf i § Hgeres
p?é@r%%%ﬂ@ﬁydﬁaiﬁlﬁﬂié, KaQoineshiaterfoih lmetassg;artammm for
inyention therefor o relates to an un cad ki ;
e e
celicaure fremt 4RI san28ehtrineg %ﬁas@éégm@@ﬁ%c%‘l gIrsAoeiprted other
dga velmarker IREs Lis: By measutingdenteaisin i sinveliepabedienbined are
“depending_on injections gf exogenous insulin and comparing the levels
IS BEE RS PRE/ BT ﬁ)%\éﬁts with demonstrated normal beta-cell

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

IPF-1 and auxiliary reagents for measurement of IPF-1.

One way of assessing clinical utility of the novel marker [PF-1 s by measuring its
levels in 10 diabetic patients depending on injections of exogenous insulin and 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 being taken as significant.

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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function. For statistical analysis, standard Student's t-test evaluation is

w%‘%%%gswith values < 0.05 being taken as significant. 30 A .
test can be described by its receiver-operating characteristicsF(gig%ﬁ)yo(ﬁ)sfgti!:-eeﬂ78:’4

especially Zweig, M. H., and CampbelT,gG., Clin. Chem. 39 (1993)

561-577). The ROC graph.is a plot of all of the sensitivi ificity pai
A S e e
sutgegeinteatgaoisendbaodgitihesclvite gerfurin hadehomsl Bisesfory test

depends on its diagnostic accuracy, or the ability to correctly classify

subjects into clinically relevant subgrqups. Diagnastic WO 2006/010530

DT Er36b57007b5H 00 RALY MUREIFEL e BErE AR\ camantir o
pldistinauiskehe differeniconsidoifiof fhetisubjerpbenvengyataticigerthresholds.
OCO giti—%‘{? ?ree];losgtle‘?z(%m I%Q%Q?lgl ﬂi@ésﬁé‘éﬁom&éﬁ&&% e QErue-

BI' ' d}éplci;sstﬁe over E@t{r)etween E?Cgtwo distributions by s [Sot_tin the
pselisiivAy oS T bR TP I e ST AIBR A8 B R st esults))
Tﬁgge?fl_ﬁntégigébe@ﬂ x@g&ﬁe@;i@sa?ﬁp%@ﬂmyim,tﬁe thedshie: positisedraotionndition. Tt is

[ as (number of frue- positive test results) (r rof true-pasitve.,:
A3 BITAICE (ORGP T PR LI DB T fron
o085 pasitifitytn deBrpdsetuedfe ofddsseeritontinaie) (b Ahtae-negative +
m?%lgg Irom e atierted SWbaraup.Pmdae éff@éie%iiﬁcﬁlﬂﬁaﬁi’dﬁ@m&ed entirely

raction, 10 or'1 - specificity [defined as (numhber of false-positi
FrsndhepAIFISEA DR IRRRETRSS U TGP BY 1A K PEC R i
cm1aﬁ@@ﬁ%sa9QMwa@¢¢M@Memw ffromttredifferffot radgroups, the

oup..Because the true- e-positive : '
R B e B e ey e
ROE [ROCplesdstiepeitditit-op 1l prEvaiE se8 eRaRERsd f Y SaHfIeceson
tﬂggﬁigggﬁg?& Gfl&b’é%@@ll@&ﬁd&ﬁwﬁgﬁ M asengitivittespecifisitibptitns of
ng. to a particular degision . threshold. A test wi

AR eIV RDRA b B B BN S1 ey e e e
ppkitiBdiapdsads HaugliiRe (peectetmstivier) whéibaidsurosifiastion is 0
(I{,%% 4N I%c%ﬁghg{. ﬁ%?ﬁ@&%ﬁ%ﬂﬁ%@%&\ﬁ%&t%%ths falserapsitive (Tasiioe!

is'0 {perfect specificity). The theoretical plot for a test with no
disisdritiptiofrerdisderthe two groups) 1s a 45° & |
corner to the upper right corner. Most plots fall in between these two extremes. (If the

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

closer the plot is to the upper left corner, the higher the overall accuracy of the test.

One convenient goal to quantify the diagnostic accuracy of a laboratory test isto
express its performance by a single number. The most common global measure is the area
under the ROC plot. By convention, this area is always > 0.5 (if it is not, one can reverse
the decision rule to make it so). Values range between 1.0 (perfect separation of the test
values of the two groups) and 0.5 (no apparent distributional difference between the two
groups of test values). The area does not depend only 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 2 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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20 distributions of results for the two groups) is a 45 diagonal line from the

woWsls'gThssprner to the upper right corner. Most plots fall in beI; ﬂﬂfﬁﬁﬁr;’ss:t
two extremes. (If the ROC plot falls completely below the 45 dlagonal

this is easily remedied by reversing thel&riterion 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.

25 Orhedrlienisgtgonbles quintiytheadiagnaditingcakbguratapraday to aid

thteeSt' 19, E%P% %% Hﬁe éigﬁm%ﬁti%atﬁm{?e @t&ﬁg%mﬁl@hm@tmmme

measur Is the"area under the ROC plo convention, this ar
aﬁ’@@M§l$@%1(lfﬁ%4?6¥%ﬁé}&iﬁ%@§@@%%°&8 §iBH' Gl’é‘fé‘%’é&‘éeff‘“es set
fo3el-wialdes dangenetveethd Ditpesfant separdtian of the test 30 values of
the two groups) and 0.5 (no apparent distributional difference between the
two groups of test values). The area does not depend only on a particular
portion of the plot such as the point closest to the diagonal or the
reSRsiivity at 90% specificity, but on the entire plot. This is a quantitative,
escriptive expression of how close the ROC plot is to the perfect one
(area = 1.0). 35 Also claimed are the methods, uses and kit substantiall
as he[ﬁinbﬁme iteseifhpdotanpeciathedilith RSfeletiodan MeJaxieipiddeda P, Li G,

?DOW ?191@ 998%395%9@&8&905# 9%@&% ’c&@tﬁeﬁ‘ﬁ)f@ H¥dnt differentiated

exampl eé retferences, sequence listing and f | ure are %%)n ed to Sld th

m}ﬁ&iérétlafﬂﬂiﬁg ofdhe lﬁié%erﬁqﬁ%’ﬁﬂﬁl?gﬁhe sdapd 1o 68d et bR Nm St

inSulhigoRRReN epk £1aims Hansamd,e,rmmethﬁt@mcﬁriﬁaims emuse AjaBenold AE.
in the procedures set 5 forth Wlt out ting fro | h
Rﬁ'ﬁ}gﬁiﬁfﬁﬂ pIesth ‘ﬁe"(%frl o it ea i@r prr%telgasgéeﬁc?gt%d‘%“%m Biochem J.

1688 f &bV, 532 (G B 45teah we @pgheﬂémmaﬁhoqﬂ,sm h)eﬁﬁagcgmaﬁon of the cells by
dﬁ@?&%fﬂ? @g%gﬁéﬁﬁﬁrﬁﬂgtﬁ%t@ﬂglﬂ% ptdifferentiatefiequent identification

oR SRl (b7 RPN PRSI, MJanday BOF s
sSleaussehd, Reh(ll aficiRegitlafiglyafinmimdreaetmeiindulimasieaphy followed
bgoorpzeaeﬂ%gecnesliugﬁ §Bg\-lﬁ}§§ﬁ B9GHER Heation 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

We reproduced the features of beta-cell 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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1f5 1983 Feb 15;210(2):345-52) we applied two methods: (i) Fractionation
| differential sedi tation i -
W\%én&%/ﬁgd%&)y imentation into sub-cellular Compe[f@?ﬁ%mmsm

| u 'sequ.ent identification of the proteins based on their peptide mass
fingerprint using MALDI-TOF mass spéétrometry, and (ii) enrichment of

glycoproteins by heparin chromatography followed by one-dimensiona
MSPISDIEA@Eiah‘géﬂfégﬁ?ﬁif%ftioﬂfof“ﬁ?ﬁ]ei%%ﬁ‘gﬁa%isc HRPPRHESE" lby 2DE-
FReRUCRS ras by deomfpeeien beiyesLbY-lidsid chromatography coupled to
tandem mass spectrometry resulting in identification based on protein
sequence tags. The combination of these two purification strategies
allowédruplts ipurpasd thenfieidnapibflietatsriderifesdoroinimifcanufigeeribed

el\ggg}r%%:%%lg?%w kétiﬁa%éhﬁg@@ﬁiw??fﬁulnﬁ@tf@tsﬂeﬁ Cedl)cultare1 800 SEP
| the features eta-cell failure i f

S BB A oMo EF o gt CCeiy Ao EAe) auoatig ™
péhRihdeslipitiéstlieaasepettedd Tnerg Feviaderapodntdbuiberd.-F., Fountoulakis,
l\gg e%ﬁ@%%&%ﬂ%%@@@é%‘—z@é@y' %a@ﬁﬂ@ INASH 3 el @yﬂﬂ@ﬁg%ﬁﬁl&ﬁne filter

a combinafion’ of 10 mM glucose and 0.5 mM palmitate wer

s lineEe oxhorERVABSAATIET 8 WESIORRHEER mmobiised pH 3
1® %ﬁﬂ@%nggl&QZ%%;ipﬁXW%@@PHM%@MMMI@Q@MM&&) at
C ompartment E- Electroph ' ' ificati .
T
flas adegrbe graleEbwhereatipeayit AVK 3pfeiibati & RisHoeusiag aras continued at
sEROVERMIGS 13 (9l 184d@00-RERoRR03cFauntoulals Merfoamg@ndt., a 12%

Anal. Biochern. 250 (1997) 153-156.). 2-DE j

PR B S B RGOl R0 5 )
w%i@CﬁL@ph@Eeﬁﬂ)s A0D7/g2B, 168520060 Sakipled weystetasaheeethusing harmacia
m rape filter tube iHipor. : _ - :
MRS e, RECES) ot v o

1P Harina20y BiorshArdl syt aprEa i SIRQIBRYHE Boith (R LELT: SRS atifed with
Sigsiaf theostinge ThepNigiag Weseligused.a) 2060 M aiieMuhichlathenasses were

dégqlt{??%géa %raggr?rlll'mlgngtra% alzp 1%190 gxqorn\ér glt}, %é{{arpér,] 'ﬂé?éiy%mz\é{%d), 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).

MALDI-MS: MS analysis was performed as described (Langen, H., Roeder, D.,
Juranville, J.-F., Fountoulakis, M., Electrophoresis 1997, 18, 2085-2090) with minor
modifications.

Briefly, spots were excised, destained with 30% (v/v) acetonitrile in 0.1 M ammonium
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 pl of water was added, followed 10 min later by 10 pul 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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5000 V for 24 h. The second-dimensional separation was performed on a

0 rylamid | (Bi i
Wg%{g)?(%ggb@&y mide gel (Biosolve, Walkinswaard, Netherlan %@?#85007854

x 1.5 mm) 15 were run at 50 mA /gels, in an Ettan
system (Amersham, Pharmacia Biotechfiology, Uppsala, Sweden)

accommodating twelve gels. Afte in fixation f [ % |
dﬁﬂ%%%lmﬁﬁé%gbﬁaéewgﬁﬁ | ;*é%?é@iﬁé%%@é{%ﬁﬁm) were used
acoliaidialiGapeissictikm o wes, ﬁm@e@oﬁ@,@m@ieﬂ Bh/iptptidiamasses were

mt%ﬁ%ﬁ i ’éﬁe‘éﬁ;]ég%gig\ge‘l;%iwwé@{ﬁ &E%Q@Mh%g?é@ébﬁ%e SWISS-

ase tzerla ing 20 the range of 10 to 200 kDa. PI values
Pipsaiabetkas given by supplier of the IPG strips (Amersham Pharmacia,

Uppsala, Sweden). Gels were destained with H20 and scanned in an

AGFA DUOSC (tometer. Electronic images of tk S: :
P T P AR e oA b e 8 4 times fitered
ity Dl Srabd Sred iy sis was pisrfpline dilisrdies eridedteL defgeming, the instrument

b%ggg% "'ggg)’srvtéﬁlﬁéﬁfes&id%’%E%m%lééé@%fwﬂﬁlfﬁtfﬂﬁﬁ%%s%ﬁﬁgls%ed as an
{ - \ INOr madijcayons, brjefrly, Spots were excisedq, .
SR WA LA T SEEISTRb I O ARSI BRATRAA G ling
ogﬂegddn@fiﬁ heel mas-avaparatatinkhs, diedgelpuistesithele lemegiideyiaiin from
.0f 5 mM,am ' Je 3 ini '
LT P 9 240 e

daterd prostiberaptideenraksaSpet Y- ARe FHiBRSEEH SABTIRLtdPsd uce the best
friagidedyiplowag Jwain laisiidy H0tbFe %isaceieniiipaaaniaiiilrg 0:8%eak height,
trlf:uo,roacet acid, was added, centrifuged for 1{nin andﬁthetcﬁp enLWaS: 4 +

T RASESPIAR Y- iﬁ%%?ﬁctﬁeosaeg Pété:aqlquug was 35 0
timixeshivitty bytsakingts gradphduesaifietinsgeies i convsugmsoae sikinate for the

‘%ﬁﬁfi@%”&%%‘?%ﬁ? e %%%ﬁw%é@ e, o0
L me-0l- ele rariex, pru , .
SiSiEF ARG WP A SHORIEE A TS S Gtesgme. e Tesuiiy fit is

sTETEERPOO 0T 85t the siskeyecExirtdetidnimpsPdg fiBsadjkitid to the sum of
Siema) A£G H (3B RIOMA B3 h B A AUHRRRIAG s i terated
alibration was internal to the sampales. e peptide masses were

tonfnchét wde tveltnedoatcnl pepmtidatnaxaksorIhratEirstivath et level of noise
sheries pidheRWleasProtlwplridasBen 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
the monoisotopic mass values are estimated form the mass accuracies of the peaks and

standards.

Probabilistic matching of spectra peaks to in-silico protein digests: Peak mass lists for

rnass spectra are directly compared to theoretical digests for whole protein sequence

databases. For each theoretical digest, [1-]J(1- N P(pi)) M is calculated, where N is
the number of peptides in the theoretical digest, P(pi) is the number of peptides that
match the confidence interval for the monoisotopic mass of the peak divided by the
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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5 Peak annotation for MALDI mass spectra: Mass spectrometric data is

%5%?{?5%”“ using a low-pass median parametric spline Pﬁ?rﬂgz%%fwss 4

termine the instrument baseline. The smoothed residual mean
standard deviation from the baseline is t&ed as an estimate of the

instrument noise leve] in th dat After base e correction r lj .
SHECORATIREES FRLTRICEUErANG Eb&d?ﬁ% &S the 3a{3%l§?nt&v€§ﬁ$§ﬁa thSd order

tdargestteviationfiftght thertaasedmeemmeﬂh@r@ed@%gﬁe%ﬁ# iflges have mostly

NS vt %t Mals rﬁ'&ﬁj?éﬂﬁﬁ%'%w@ﬁ%y@msm&ﬁ&ﬁ%@mﬁmmdeound of

pea y, the Tit procedure tst ce the (@ t . fitti
i VB OlH SIS ORe T N P aTRLLeT Ao 0 g croce
1Reighth megivtiancanekthnneisaiopistedass. The convergence to a

significant fit is determined in 15 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
S p4epeats 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

Bﬂﬁiﬂhﬁmﬂﬁ‘kﬁmdtwﬁeﬁcﬂdzedmm focbepatiiterdveanadraithe thedies and
@ a_%as lon dldate peak more than five times over level of noise
N e process is stopped when more than 50 data peaks

have been found The zero and first order of the time-of-flight to mass

convesion g %’é’rgﬁk@ﬁkﬁhﬁgtﬂﬁlﬁb%'&fﬁmhbaﬁﬁditéfﬂﬂwdéte{:mgdadtémaﬁon are
standard peaks, and ¢ dence rvals for, the m Qio Scatil I

%ﬁﬂ@éﬁéﬁ?@ é%ﬁrﬂ%%rcffbéﬁ aenrr’f]a accurg(c:)lles or tﬁlgﬂ%attksz{J é\% % attie oot for
tﬁ@@@iﬁﬂﬁlﬁf@ﬁmﬂCgfﬂaiwmgdope@@m#aiﬁ@a% tdswxgm@ovmaérsn function,

cqg&{sfact ﬁlﬁﬁ@nf JRARS SREGHAARC HigRlYsCaRP&REdOin the Heparin
eoretlcal gest for who eproteln seqtﬁegce ngfltabases f:(c:)arne vﬁ?c '« extracted
Serltreaseaoigeatis 4 MEr PRSI R HEL S VR aE e iyl

ﬁ*&%)nﬂmb@rp@m@@tﬁeﬁ isf ihertheotstisthdigescRépillieptre manties of alternating

e o Genfidensed sateRicImass &fe or tw
IEH Sp(é W‘Hfl d%ﬂa% aﬁﬁ lfjcnotsg p@ﬁédié%%%%nce datab T_sh ©or IO
mmﬁwmampegmmmcdﬁmpéﬂmb@éﬁy@ Peindands ﬁg&s proteins. It

g San naty eﬁ?naﬁt?é%?w“ifﬁ&@fﬁ'ﬁ?{m&i“?mmmyﬂepa““
M&%m@@?ﬂ%%@%ﬁﬁ&ﬁ%.ﬁ%‘?% r}ﬁ ‘gﬁ SIS’?’I C&:Qa%c(e{\ltr%{é}[}h%S‘sﬂ hate groups.
peaksdhatprediiaaiheas operated by using a syringe.

Recommended elution conditions for both cases comprised increasing the ionic strength
by using a step gradient of 2M NaClin which the Binding buffer was 10 mM sodium
phosphate pH ~7, and the Elution buffer was 10 mM sodium phosphate, 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 m! for 1 ml

column.
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matches. After a first round of identifications, deviations of the

wigshifications for mass WO 2006/010530 PCT/EPZOOS/OWS%}TIB&O% 1007854
530" { 3

spectra acquired under identical conditions are used to correct the secon
and third order terms of the time-of-flight to mass conversion. The

resulting mass values have mostly absolute deviations less than 10ppm.
These mass values are then used for a final round of matching, where all

Opaishes havinma Bmisividessethard frotiNebytEiosa(l9clignittegrep!s:

level with Bonferoni correction) are accepted. Example 2 10 Enrichment

of putative secreted proteins by heparin columns from the medium and
identificators iyl SpivS Basdled ilebopdeg dusktHaadt GG %éhb“r%‘i‘&ﬂgppe"
with a sigpal fuRctian a8 mEhEasAeds e natwetofiHepatinSephategeovided
columns makes it a very versatile tool, for 15 the separati any
glycosylatedRirot F?é’lf%e(\{é(?é’. 6?0%%% Wfﬁ%lgcﬁ% ?b%lé?ér?%%]v%g[h factors,
coagulatidhqretsingfand steroihnyedprotdn Thddigarsd wlilreteiBsagahumn, the

Sepharo%?eﬁ@ﬂ@@pﬁa%@@%@bﬁ%%@@%@ﬂ%%%ﬁ pivicaty buffer.
which is extracted "from native protepglycan g Qgg}cine intfstinlaelz ucosa,
FETPS )

Hebarin CBraRaEIIE AtsvanRyeBmed 4f o "B tERGSG MIE "6 ®
most of whigheargedastithidewitapte by puorRing dizie hrowgbemn.

Imipobiizeg hepari has, o A BOdRS L IHETBCPBINHA PIRIBIRS il no
can‘operate as an affinity ligand; €.g. In its interaction with coagulation
factors. Hepteiial Appearsd  flsfBHea%: a high capacity cation exchanger

dug to its-apignic Si4RRAIS LRSI PKECRasHiEWEa Srvolwas aphratesht
by using a %nﬁﬁeﬁommended eluti&')n ggnditions for both cases
comprise A HRIBRUHE B 15HE SHER RS by using a step gradient of 2M
Nagl in whishiliheHBipaiife: b fifietinmsviderdtdadisdibyihg SSHHRS JA columns.

and the Elution buffer was 10 mM sodium phosphate, 2 M NaCl, pH -7.

Sample preparation 30 25 ml of the medium yvere centrg%tgl%d gt 10.000 ed
g, frmpinfions rstddres fbmSlw B RHPUtAEF RSO RAEraR v

pHASesampen iy WS RO AR Soptive 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
Sample Loading and Running Conditions

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

6.5ul, 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 $DS 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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composition of the binding buffer. This was done by diluting the sample by

wBding, dr4pl of a 20 mM sodium phosphate buffer solution (Qid-F ﬁ)
sample was centrifuged 35 immediately before applying it on %@:’g 5315?@07854

The offloading volume for the Heparin Bolumn (HiTrap Heparin HP, 1 ml,
Cat.Nr. 17-0406-01, Amersham) was 5 ml for 1 ml column. WO
StapEBRrIBEBesPETNEPLORSI7354 -14 Operation procedure for

enrichment of proteins by Heparin chromatography: 1. A 25 ml syringe

was filled with binding buffef. ddliti ' .
oA AR a0 el Lemtngy s prooro

acaddpta? bt geldroprewaveiavitsalieify SPssibG (DloFRE RAfsato: A

1879 wasemaved andie oulerigeauilibrate Wencplhanthecdepdrin 2 standard
sepharose was washed with 10 column volumﬁgocg

 bindi | '
TR EARAEH N QTEERE 1 BRI AL i Lo By agus Tferboint
(stingefftertioathe Rueteat dptatsbypermping brdousiescranimage Mhesicird Elite
so%a% %%ﬁr%ﬁ%yméa@mggfo@qug buffer or until no material

appeared In the effluent. 5. To elute the 'sample, the column was washed

with 5 ephasiPye ldnesieh Rintidhsbutied hy osing astgpaeadigntsigligs were also

Fipally, the purified fractiQns were de q 934 Hgin I :
p‘ﬂsrg?ﬁﬁee&frialsc iéngnellfféwoﬁy %ﬁ'e 1eﬂyfil)%?rﬁllgrﬁecqu?nn Wgerlrase%ge%a t§§e§§ Ll}](s!?r%g fication

togverkey (HudBldbromisbgrehingorbidirenperse v b aphy with

RBSNed PYSIng h SRREEmY Aash ipEdryingusamplesivrere sipanivedin digested

e e e e 2O SO A oo
nid%znﬁimmﬁxnoﬁisistﬁeagmaMow&d@am (R?Kaimgsmmmmgrszé—lzéa@%*esin in a
T i b i
rejiofsavEdind 5% between two analyses. Furtherniore, 4 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
em X 50 - pm .d. x 5 um C18 microSPE pre-column for sample concentration and an 85

cm X 15-pm id. X 3 pum C18 packed capillary column for high efficiency gradient
reversed-phase nanoscale LC separation of extremely small sample quantities. The micro-

SPE stage allowed solution to be loaded onto the nanoLC column at approximately 8 ulL

min~ which required <2 min to load a 10 pL solution with a sample loss of <5% (due to
the syringe and valve adapters). The separation is conducted at a constant pressure of
10,000 psi. The long 3-um particle packed 15-pm-i.d. capillary provides a separation peak
capacity of approximately 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. % 150- pm-

o.d. fused silica capillary with an approximately 2-jum- 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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6.5l, for a total volume of 10 1) and, before applying onto the gel, heated

wl26850195:h0 minutes. The upper buffer chamber was filled With; 200 50k 107854
1X NuPAGE SDS running 30 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 1/200 ml of the
antioxidant solution was added in the upper buffer chamber. Finally, the
lower buffer chamber was filled with 600 ml X NUPAGE SIDS running
bl%rfifelrea;nd gel electrophoresis was performed on a 10% BT linear

Exgraglent, polyacrylamide gels (NUPAGE, Invitrogen) 35 at constant 200 V

at RT for 35 min. WO 2006/010530 PCT/EP2005/007854 -15- Staining

cand ResiainingiyasedieeAkes-pe @ilufixing tkithTBB% (v/v) methanol
containing 5% (v/v) phosphoric acid for 12 h, the gels were stained with

colloidal Coomassie blue (Novex, San Diego, CA, 5 USA) for furth%r 24ﬁf11r.th
The distiyolenel dastde it besorelhfrilesmmeaiir Friiagrifateadr fther

L SCARREL IR INADeS WRISRIDsassetk¢singR plashap: (A dbpe) lands of IPF-1 by

_ PowerPoint , (Microsoft) spftware. Protein ha re quantified using the
l%ﬁﬁ’é@@%%f&é%sﬁiﬁee'%o \?\;’a%n(ﬁtr%%r%ﬁg?nggﬁﬁéacia Biotechnology).

LC-MS: For identification of secreted proteins our proteomics studies were

RS0 0 e(r{’_ gr}qéﬁge%yggsﬁgligﬂ\ﬂéﬁystem named multidimensional

protein identitication “technology (MudPIT), which combines
multidimensional liquid chromatography with electro-spray ionization o
tandern gidsstspeatrameetnyibinlorder PFsbpacam i saarsesipraiEihg protein is

pgrqricrrr]}eg %:{% Hsp; Ei&‘g‘iﬁlﬂ{ﬁﬂéag[% Atidimarrignahligeishphremaaarpition of
Fethod in egrates a'strong cation-exchange (SCX) resi gnd s analvzed
thre REFS dQ0pmsesHosiniH A aBiBHaSi R GIHSh S Ny FRIRAGEIS WaT™e
20908 IHBIGAR /NG SERAMFHRN AR Mipreducibipwitivir@riye b twagentive

two analyses. Furthermoye,.a dynamic,range of ﬂ?slﬂ?c‘?él’é’?ﬁﬁ’ em. This
PLB P HmTH EHIA Iaergscfgg 1&5?&3%%’?%%8%8#%2% a complex b
ipeptiseneoitlnechdssdsardismonewaeet By pAeVInG Yainp B o ed
pAong O{ﬁ‘é‘%ﬂ, SePaaians the,mMethed nepipves dhaovesalisenalisingf (Roche

proteomes by identifying 20 proteins of a fﬁg{?&gggﬁleg g}/ﬁ[hoseecrerte[g linear
LirgrastcTRE bl brPldn ORI 4 A AR R C T8
PR SRR RsE-6aluRu L IN sampli cimeintratimscaiptiom88! expression of the
nucleotide sequence coding for the IPF-1 protein is used. For Western-blot detection and
later purification, the expressed protein contains a His-tag. The best expressing variant is
identified. All steps from PCR to expression and detection are carried out according to
the instructions of the manufacturer. The respective PCR product, containing all

necessary T7 regulatory regions (promoter, ribosomal binding site and T7 terminator) is
cloned into the pBAD TOPO® vector (Invitrogen, Karlsruhe, Germany, Cat. No. K
4300/01) following the manufacturer’s instructions. For expression using the T7
regulatory sequences, the construct is transformed into E. coli BL 21 (DE 3) (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
2 Ni-chelate column. Briefly, 11 of bacteria culture containing the expression vector for
the His-IPF-1 fusion protein is pelleted by centrifugation. The cell pellet is resuspended in
lysis buffer, containing phosphate, pH 8.0, 7 M guanidium chloride, imidazole and
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cm x 15-m W. x 3 m C18 packed capillary column for high efficiency

waaglienicisyersed-phase nanoscale LC separation of extrem <
sample quantities. The micro- SPE stage allowed solution to g%%fg(%%osmﬂ?sm

onto the nanoLC column at approximatéfy-8 L 25 min' which required <2
min to load a 10 L solution with a sample loss of <5% (dyg to the syrin

. + ° . e' 3
tm@mméeaﬁ)&pmé)bwh@ﬂmﬁ%m§%éﬁﬁdéq%“gpé“%ngf?ﬁ% Es‘@&gsﬂd 1
pégieegi’é‘gré O%Qpﬁg%@& é@ﬂ&iﬁié‘%’(ﬁﬁmﬂ& Eﬁ@%ﬁ@@{%@tﬁﬁﬁi@ apphillpry pravitieh e

cak capacity of approximate . The cqlumn is conn
chp A FobiTe SATEE RO RAG (Lt a5 buffe
folRReAE Blyeraities widdenffen@d@imng ghrsphotepB0sd)dnkl Sedasiieally, bound
a&%ﬁéﬁi@eﬁ%‘d&%ﬁ%& :ém)%%tﬁlé@?dﬁ@ 'cbgtﬁmﬁg é@Shlﬂlal%f eHigierbnditions.
iofization of the eluting peptide. The ESI source is interfaced to either an

.FTIC'R M_S or an ion trap MS/MS for peptide/protein detection and
pideniiticationmondtibitaRmassdi angaiiondleprsadn BB for single-stage

MS t_aased upon high-accuracy mass measurements and the use of

relative retention time (RRT) information, and a Finnigan ion trap mass 35

aspectronratéer(o€@iseP, ThermoQuest Corp., San Jose, CA) was used for
MS/MS. WO 2006/010530 PCT/EP2005/007854 -16- Example 3 5

Generation of antjbpdies to the beta:cell falure . . IPE-
ool PO B TG Ly TOE o DA (e POCL g PP

Tohthefolitisodyfiarthermisaiby i Samtbersotimp eriialsmaFHIoes 16 os tly
iR LR, [T PR Redelac o a5 B Bt éasion ) BIPRING dvaecbld t5 Aluminum

1o Recombinant protein.expression in E, cgli.In order. to erate . ..
R YT bR IARBPE BB & e iacions

afercehiaining imrvenagahsod te Sxpresbionl idajdréoapplying estbihiagibiF-1 in

P‘ﬂs%‘fffgr-ror]égc expression system and E_.coli. Ina first_step, the DNA
sequence Is ana yzed and recommendations for high yield cDNA silent
mutational variants and respective 15 PCR-primer sequences are

pIRiginsdhaiRg Mgy 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

GenergplearSet|stfshagni(R boneumigg AecRBTSHOH aveRapb kD myeloma cells
LRITIRY AL GLARZRAL YRR M IRBesMERINGaTology 73 (1981) 3-46. In this
process ca. 1710° spleen cells of the immunized mouse are mixed with 2x10” myeloma
cells (P3X63-Ag8-653, ATCC CRL1580) and centrifuged (10 min at 300 g and 4°C.). The
cells are then washed once with RPMI 1640 medium without fetal calf serum (FCS) and
centrifuged again at 400 g in a 50 ml conical tube. The supernatant is discarded, the cell
sediment is gently loosened by tapping, 1 ml PEG (molecular weight 4000, Merck,
Darmstadt) is added and mixed by pipetting. After 1 min in a water-bath at 37°C., 5 ml
RPMI 1640 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
rain, mixed thoroughly, filled to 50 ml with medium (RPMI 1640+10% FCS) 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 rmedium {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. IPF- 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 medjum as a growth additive.
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PCR templates from the cDNA and for in-vitro transcription and
WWW&&M the 20 nucleotide sequence coding for the IPF-1, py ' é%/{m?ssét

used. For Western-blot detection and later purification, the expresse

protein contains a His-tag. The best expfessing variant is identified. Al

steps from PCR to expression and detection are carried out according to

the instructions of the manufacturer. The respective PCR product,
c)Jentaining dBhinenessiry Famaulatbrylegongéoretaoter, ribosomal

binding site and T7 terminator) is 25 cloned into the pBAD TOPO(r) vector

(Invitrogen, Karlsruhe, Germany, Cat. No. K 4300/01) following the ..
man uTééthéP@%@rﬁ%liﬁoﬁ%?@Gz%@%‘g}c?ﬁ %gﬁ’dlﬁﬁé’ %r{'i‘qgedﬂ' g%tg?f/ ml in RPMI

| SRALEARES dhe CanRSIIiS R nsiosretiteintedSocdliBts 21« REBNStudier,

\W., et al.,.Methods En l. ransieoenedn averace

A S ST L DR o Yo A Sec oo, Sy hecn e
cafddigeieips pfdiohysrarendiomshedned @@fs{%}r?dsl‘aﬁﬂl&éédﬁrfgéf 8&4%‘*
sd}l'%'ﬁfﬂa‘%!f{@ pﬁ{&ﬂﬂ&fﬁ{:@fg}iéaﬁqbbaﬁtgdﬁa@uﬁumtagmawn_gam expressiat by

vector for the His:IPF-1 fusion pratein js pelleted.by ce gation.. T
CF BB TETSRBERT T TS DU CaS e ARG, ol thods
irMEguanidigyn 1CHIGHRRS) iBdita26)e and WO 2006/010530

PCT/EP2005/007854 -17 thioglycerole, followed by homogenization using

a Ultra-Turrax._Insoluble material is pelleted by high speed centrifugation
Ganarﬁﬁ@wé@ﬁ%&%mai%aaﬂbﬂé‘befo a Ni-chelate chromatographic column.

The column is washed with several bed volumes of lysis buffer followed

agyﬁ/vrgshestwnh buffer, containing phosphate, pH 8.0 and Urea. Finally,

oundlg%zhf%%n is eluted using a phosphate buffer containing SDS under
acidic conditions. Production of monoclonal antibodies against the protein
IPF- 1ra) immunization efaikehilwerkOlbehtoricesaletioitiGl B0 1g/ml protein
immunized intraperitoneally with 1 IPE-1, A0 This.| :
. R RIS IS Rlavwedipfient is
U\%?eéié“@ﬁ%&%? lla(larrﬁlln (r?aspiée%v gﬁrelg%r%%l%ﬁ%%ons atﬁm%Pnth '

ly intervals.
imiisiprdvats butlofetepusiamatristsrbd 1003w Ek S0 élaéyc?r%e]iiioﬁe)a‘i is drawn
APINUR Ny andAR arParitBepelanesusdiscribed in examples 3

Subsequently the last two immunizations are carried out intravenously on
afitb8rd and 2nd day before fusion using 100 jig IPF-1 in

b) Purification of IgG (immunoglobulin G) from rabbit serum by sequential

precipitation with caprylic acid and ammonium sulfate

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 ym).

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,P04/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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PBS buffer for each. 15 b) Fusion and cloning Spleen cells of the mice

wiininizadaccording to a) are fused with myeloma cells acc@dingetos/oo7ss4
Galfre, G., and Milstein, C., Methods in Enzymology 73 (1981) 3-46. In

this process ca. 1*108 spleen cells of " immunized mouse are mixed
with 2x10" myeloma 20 cells (P3X63-Ag8-653, ATCC CRL1580) and
centrifuged (10 min at 300 g and 4C.). The cells are then washed once

BioithyREN 2646mkdidmabliiihdgEfetal calf serum (FCS) and centrifuged
again at 400 g in a 50 ml conical tube. The supernatant is discarded, the

2000 IS LA VR AGa ] AL ) DhgBriog i A e g 75
sovatarinath RedHCIgS mldfR ML BdinvithdytiFGB iscdtoile (- wisemin
DRSO SERGIAY r@g@ﬁigg@é%%’ 100, 2o in. Aftervardsio iREMEd848hed on

con iﬁlrng drop-wise within ca..l min, mixed . ..
Sunorderp, (icerhé e el GH(AHRSd I (RPRA TOA0(Go, Hee Spsligp containing
bRKBSEALENHY seniilverd. RILONRIRaRE4ER G ianHACh Febsedirylertbdccording

cells are ta enéi% in RPMI 1640 medium containing 10% FCS and sown
q BRthE 2 aserine 30 selection medium (100 mmol/|

hypoxanthine, 1 pg/ml azaserine in RPMI 1640+10% FCS). Interleukin 6
D% eﬂé’ﬁltfﬁr?gfjﬁt%y&mgl meHivm@s a growth factor. After ca. 10 days
the

mary culturés are tested for specific antibody. IPF-1-positive
primary cultures are cloned in 96-well cell culture plates by means of a

fluoreBobRienalctibatie dxcelb booteghino Histwookiss14ga MNeddikifNa @t 30 mM
100 U/ml is added.to the medi a growth iti 010530
N;ﬁé}é@}é%@%@%@? ﬁ%ﬁ%%%m?éé 0 eﬁﬁqédgﬁgolﬁt#ggataﬁgql e_lic:LE:qlture
astipecapiaitisckhalHystidapsaccisl mabtaed RestsoWingcstifenkianpheim,
dé%%ﬂ?%éﬁgtﬁs 5;@'393%@11\4 IPZ.L@ 40 me dium pantaining dQYokeSsamshn at room

prolite or 7 days in a fermenter 5 Thermod#&?(go.,\r/‘\éerth im/Main,
teynpssr Ve S hEc PO FhE NRAtegIR OB FURRBRSSe 2081 d8Mtions of

NQE,po menrvelosal AsHDENPRE L) arbobiaihes cotheinidy dégoxigenylated IgG
supernatant. Purification of this anti fram.the. - QEHE‘ i
aE%\Ff?éﬁcﬁfgt %%%‘f’!%ﬁﬁ%nr? gﬁ Or‘élé%a&ég%‘?]&ﬁ Pg‘t"élltr%lc %%%%%%%%gccorgﬁge samme
po&rdile, C., et at, Methods

Example 4
Western Blot

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-HCI, 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
solrtion (10 mM Tris-HCl, pH 7.5, 150 mM NaCl, 0.05% Tween 20 and 5% non-fat dry
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in Enzymology 121 (1986) 587-695). 10 Generation of polyclonal

w@%ﬁ%‘iﬁ%@) Immunization For immunization, a fresh emulsi
protein solution (100 g/ml protein IPF-1) and complete Freun(tgjj%AP;'QfEjuv?frﬁam54

at the ratio of 1:1 is prepared. Each raB8it is 15 immunized with 1 ml of the
emulsion at days 1, 7, 14 and 30, 60 a

) 90. Blood is drawn and Iti
m-@ﬁ%-@ﬁ@%ﬂ%%d%?%ﬁ ePERpEt ‘én@%?%tegg%géﬁn%xé{r%%esla jroom
ted@pdrdnde} Rusificatiely.of figSwsiimgbglobufior Gy froim withbitasbiogsgyition (0.3%
TeeAueial 30 pigaRia %ﬁ{x@ﬂ GapRficACd fbd ammenitm ifate figeradish

voéiqme of ral bit serum is diluted with 4 volumes of acetate buffer (60 mM,
PopPYIO). Thieysdthsl jtisteRPth LES Wit 2 MTHEISNSE. T@Qb&ﬂlé apjlypise [gGma
(Sg%émz!rﬁz hﬂi&&%ﬁnaa;@pméggfa@beddmommﬁmgnm ViGoraespstirnaly, Aftel hr at

min the sample is .centrifuged (13,0 g, 30:min,4 :
TR KraRg At h gﬂ%’é?ﬁﬁ%a‘ﬁ%@o 3%?8‘8%2@%% fpglqr—| ot {Egﬁ gu}gdepra?]{zﬁ er?t?sn&b()dy
coatjiisted toef Sitiynthieedd ditiomofbunTuds-Baeailainrererre(D. 2Ry Th estern

Ligﬂ{HH&OﬂL?P&‘laﬂ@ﬁH& SYREINARAL, i Prasipiaieniunder adgDEaygiBHRgrding to
y the” drop-wise addition of a 4 M ammonium sulfate solution to a final
thesneRmrRaRBA GFFNP Fhe precipitated immunoglobulins are collected by

centrifugation (8000 x g, 15 min, 30 4C). The supernatant is discarded.

The pellet is dissolved in 10 mM NaH2PO4/NaOH, pH 7.5, 30 mM NaCl

and exhaustively dialyzed. The dialysate is centrifuged (13,000 x g, 15
Exainpld€) and filtered (0.2 pm). WO 2006/010530 PCT/EP2005/007854 -

19 Biotinylation of polyclonal rabbit IgG Polyclonal rabbit IgG is brought to

10 mg/ml in 10 mM NaH2PQ4/NaQH, pH 7.5, 30 NacCl. I 1gG
L3R 58 FSEAHERER) B L LI T B D e
added. After 30 min at room temperature, the sample is chromatographed

ON  Eop detection of IPF-1 in human serum or plasma, a sandwich ELISA is

developed. For capture and detection of the antigen, aliquots of the anti-IPF-1 polyclonal
antibody (see Example 2) are conjugated with biotin and digoxygenin, respectively.

Streptavidin-coated 96-well microtiter plates are incubated with 100 ud
biotinylated anti-IPE-1 polyclonal antibody for 60 min at 10 g/ ml in 10 mM phosphate,
pH 7.4, 1% BSA, 0.9% NaCl and 0.1% Tween 20. After incubation, plates are washed
three times with 0.9% NaCl, 0.1% Tween 20. Wells are then incubated for 2 h with either
a serial dilution of the recombinant protein {see Example 2) as standard antigen or with
diluted plasma samples from patients. After binding of IPF-1, plates are washed three
times with 0.9% NaCl , 0.1% Tween 20. For specific detection of bound IPF-1, wells are
incubated with 100 pl of digoxygenylated anti-IPF-1 polyclonal antibody for 60 min at 10
ug/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/ml 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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Superdex 200 (10 mM NaH2PO4/NaOH, pH 7.5, 30 mM NacCl). The
wiiagiom§taining biotinylated IgG are collected. Monoclonalaitibedlieseg7gz4

have been biotinylated according to the same procedure. 10

Digoxygenylation of polyclonal rabbit lgG Polyclonal rabbit IgG is brought

to 10 mg/ml in 10 mM NaH2PO4/NaOH, 30 mM NaCl, pH 7.5. Per ml IgG
Exaopltién 50 1 digoxigenin-3-O-methylcarbonyl-s- aminocaproic

acid-N-hydroxysuccinimide ester (Roche Diagnostics, Mannheim,

Germany, Cat. No. 1 333 054) (3.8 mg/m1 in DMSO) are added. After 30
Staﬁf‘iﬁcé]t%éﬁﬁliﬁft%ﬁiﬁé?&&}?e the sample is chromatographed on

Superdex(r) 200 (10 mM NaH2PO4/NaOH, pH 7.5, 30 mM NaCl). The
CllIf{laCCEut o?ﬁlnlr(l%q o erﬁ!haﬁed ag%s ey O"eCtedz MRQ nglecis i 10 diabetic

are fabeled wit d|g0X|gen|n accor fb thesame procedure.
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tho@’@fﬂetf}ﬁg@ﬁﬁwm 1&3&%@@&!1 ggﬁﬁhﬁﬁ-@rﬁa{ﬁgﬁg%@%ﬁ%ﬁ)@f@hﬁﬁom‘?ﬁ&ﬂ
ampile er consistin rs- m
o RSB A SRt S TS BUS TP Er i S0 b aifoas

sigiifotein concentratlon of the supernatant was measured by Bradford using
a standard curve constructed from a range of known bovine serum
albumin standards. After mixing 30 samples with sample buffer (60 mM
Tris-HCI, 2% SDS, 0.1% bromphenol blue, 25% glycerol, and 14.4 mM
2-mercaptoethanol, pH 6.8) and incubation at 70C 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 NacCl,
0.05% Tween 20 and 5% non-fat dry WO 2006/010530
PCT/EP2005/007854 -20 milk), membranes were incubated with rabbit
anti-rat antibody for 2 hrs at room temperature, respectively. After
washing 3 times for 10 min with washing solution (0.3% Tween 20 in
tris-buffered saline), membranes were incubated with a horseradish



peroxidase conjugated anti-rabbit IgG (H+L), anti-mouse IgGi and
anti-mouse IgGza 5 (Southern Biotechnology Associates, Inc.,
Birmingham, AL), respectively, for I Bfat room temperature. Membranes
were washed 3 times for 10 min and;gntigen-antibody complexes were
visualized by an enhanced chemiluminescence's reagent (Western
Lightning TM, PerkinElmer Life Sciences, Inc., Boston, MA) on an X-ray
film according to the manufacturer's protocol. 10 Example 5 ELISA for the

npeasuremgnt, afi Rk inoBuman seiu R0 Q@ﬁﬁlﬁxﬁ@@?ﬁl‘é&el@nﬁ%nd/or inhibits
detection of IPF-1 in human serum or plasma, a sandwich ELISA is

dreiarofrday Foriesstlfaiine etriiRsoihetahhddliestitigotlBpihasulin promoter
ptistPFdppolyclonrt-antibrdy (sae Bxamplpcldare spnibgated withiRicihpound,

and digoxygenin, respectively. Streptavidin-coated 96-well microtiter

PilEsdtare SABISAIRE With PEOTEPE0 A6 0RyIRiR tBrindrr - d5hsiydisitapell failure is a
antBesdfan GOymicmahd Qigimt PR MIVERBRSPHEIS a REL e BREA,

0.9% NaCl and 0.1% Tween 20. After incubation, plates are washed
three times with 0.9% NacCl, 0.1% Tween 20. Wells are then incubated for

2 h wihrgithe foprediadditistionef dnempaembinaghpnigiRtege Example 2)
as standard antigen or with diluted plasma samples from gatients. After

bindify oPiPAdEheddvdiis sene e B s iitiiseo Nacl, 0.1%

Tweer) 2QomatsResHic airclign Oihama il swellk aradiecubatebWiiF-1 under
100 pl of diggxygenylated anti-IPF-1 polyclonal antibody for 60 min at 10 .
g/ml in 1GANAPRoSHRSRIHR 7%, f@)@ﬁ%}, 904 NSCTRIRY PAssverld binding
20. ThereafigranplgMes, afg washed three times to remove unbound

antibody. In a next step, wells are incubated with 20 mU/ml .
antiQigoXgEHHIE LS SRR (ERiRe BrEgHostidbIGmpRs, digencsis of beta cell
Mannheimg;iermany, 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

antigentaptihadycompiexes, wellsmre neubatedmithi 1Q0ihABT Sid sample is
solution (Roche Diagnostics GmbH, Mannheim, Germany, Catalog No.

i9685767) and OD is measured after 30-60 min at 405 nm with an ELISA
reader. 35 WO 2006/010530 PCT/EP2005/007854

4. The method according to claim 2, further characterized in that said sample is

plasma.

5. The method according to claim 2, further characterized in that

said sample is whole blood.

6. Use of protein IPT-1 as a marker molecule in the diagnosis of beta-cell failure
and/ or in the early diagnosis of type Il diabetes from a bodily liquid sample

obtained from an individual.

7. The use according to claim 6, wherein the early diagnosis of type 11 diabetes is

made with a sample derived from patients suffering from glucose intolerance.



-21- Example 6 Statistical analysis of patient data: 5 Clinical utility of the
novel marker IPF-1 is assessed by measuring its levels in 10 diabetic
patients depending on injections of exageneous insulin and comparing the
levels with those measured in 10 patients with demonstrated normal beta
cell function. Statistical analysis is performed by standard Student's t-test
@.valuatimew%dfaima& 6Qxﬂ&iakarmaprcﬁigm ifieantisl@s=an ChaitsigatoMwiith at least
vitro method of scr a co nd th vents a édﬁ?r in &{f
SPGB YAl S SFIDHLHS the G er e fiure from o
nstilinlpromelep fatiended Rbnl hséedbtelddrom 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 IPF-1 is secreted from a host is changed. 2. A method for the diagnosis
of beta cell failure comprising the steps of a) providing a bodily liquid
sample obtained from an individual, b) contacting said bodily liquid sample
with a specific binding agent for IPF-I under conditions appropriate for
formation of a complex between said binding agent and IPF-I, and c)
correlating the amount of complex formed in (b) to the diagnosis of beta
cell failure. 3. The methods according to claim 2, further characterized in
that said sample is serum. 4. The method according to claim 2, further
characterized in that said sample is plasma. 5. The method according to
claim 2, further characterized in that said sample is whole blood. 6. Use
of protein IPF-1 as a marker molecule in the diagnosis of beta-cell failure



and/ or in the early diagnosis of type Il diabetes from a bodily liquid

Waaﬁm,[gllﬁj Qéained from an individual. 7. The use according to 9@%@2005/007854
wherein t
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e early diagnosis of type |j diabetes is made with a sample
derived from patients suffering from glucose intolerance. -23- 8. The use
of claim 6, wherein the protein IPF-1 is used in combination with at least
one other marker molecule for beteSESPENGR Ft5E Hignosis of beta cell
failure from a bodily liquid sample obtained from an individual. WO
2006/010530 PCT/EP2005/007854 1 SEQUENCE LISTING <110> F.
Hoffmann-La Roche AG <120> IPF-1 as a marker/target for beta-cell
failure -5 <1.30» ase2266hscHB0rd <170> Patentln version 3.2 10
<210>1 <211> 283 <212> PRT <213> Homo sapiens 15 <220> <221>
Insylin Proypeter Ecaton 11522220k (283)e2232-accessnn-blo. P52945
20 <400> 1 Met Asn Gly Glu Glu GIn Tyr Tyr Ala Ala Thr GIn Lau Tyr Lys
Asp WO 29986%0}95%0 PCT/EP2005/007854

<160> 1

<170> PatentIn versiocn 3.2

<210> 1
<211i> 283
<21i2> PRT

<213> Homo sapiens

<220>

«221> Insulin Promocter Fcator 1

<222> {1)..(283)

<223> accession No. P52945

<400> 1

Met Asn Gly Glu Glu Gln Tyr Tyr Ala Ala Thr Gln Leu Tyr Lys ASD



2151015 Pro Cys Ala Phe Gin Arg Gly Pro Ala Pro Gin Phe Ser Ala

P 25 30 Pro Ala Cys Leu Tyr Met Gly Arg GIn Pro P r
WB%{?ESE@IL%Q{I %ﬁ/‘%&@%ﬁomsszs
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IS’ 5354045 Pro Phe Prg Gly Ala Leu Gly Ala Lou
Per Pro Pro Asp 50 55 60 lle Per Pro Tyr Glu Val Pro Pro Lou Ala Asp
Asp Pro Ala Val Ala ;65 70 75 80 10 His LeyHis His His Lou Pro Aia GIn
Lou Ala Leu Pro His Pro Pro 8590 95 Ala Gly Pro Phe Pro Gin Gly Ala
Glu Prg Gly Val Leu Gin Gin Pro 100 105 110 Val Gj I
Phé %’r%y ‘T‘rﬁ]ﬁlelt) eys(%lerp"ll: %rgl_{ffs]ifg ]Hﬁ(lisal Jl%ri%%é%%ﬁ%}iléaﬁﬁi%ﬁ/
GIn Trp Ala Gly Gly Ala Tyr Ala Ala Gin Pro Glu 130 135 140, Glu Asn
Lys Arg Thr Argz‘?hr Ala Tyr Thr Arg AR’GIn Leu Lou Glu 14§9L50 155
160 20 Leu Glu Lys Glu Phe Leu Phe Asn Lys Tyr lle Per Arg Pro Arg Arg
1652 781276y VARG etk £Vl Met B8u Beh FBR ThY GRP At HIS pe™ =
Lys lle 180 185 190 Trp Phe GIn Asn Arg Arg Met Lys Trp Lys Lys Glu
Glu Asp Lysdys WO 2006/01053@ PCT/EP2005/00785443 195 200 205
Arg Gly Gly Gly Thr Ala Val Gly Gly Gly Gly Val Ala Glu Pro Glu 210 215
228r5 phe Pro Gly Ala Leu Gly ala Leu Glu Gln Gly Ser Pro Pro Asp

y

50 55 60

Tle Ser Pro Tyr Glu Val Pro Pro Leu Ala Asp Asp Pro Ala Val Ala

65 70 75 80

Hig Leu His His His Leu Pro Ala Gln Leu Ala Leu Pro His Pro Pro

85 80 95

Ala Gly Pro Phe Pro Glu Gly Ala Glu Pro Gly Val Leu Glu Glu Pro

100 105 110

Asn Arg Val Gln Leu Pro Phe Pro Trp Met Lys Ser Thr Lys Ala His

115 120 125

Ala Trp Lys Gly Gln Trp Ala Gly Gly Ala Tyr Ala Ala Glu Pro Glu

130 135 140

Glu Asn Lys Arg Thr Arg Thr Ala Tyr Thr Arg Ala Gla Leu Leu Glu

145 150 153 160

Leu Glu Lys Glu Phe Leu Phe Asn Lys Tyr Ile Ser Arg Pro Arg Arg

165 170 175

val Giu Leu Ala Vval Met Leu Asn Leu Thr Glu Arg His Ile Lys Ile

180 185 150

Trp Phe Gln Asn Arg Arg Met Lys Trp Lys Lys Glu Glu Asp Lys Lys



GIn Asp Cys Ala Val Thr Ser Gly G1u Glu Leu Leu Ala Leu Pro Pro 5 225

f Pro Pro Pro Pro Gly Gly Ala Val Pro Pro Ala AIa]:,P|rj[gF\}4§%A/@ﬁ.;8,i4
Ala 245 250 255 Arg Glu Gly Arg Lgu Pro Pro Gly Leu Ser AIa Ser Pro
GIn Pro Ser 260 265 270 10 Ser Val Ala Pro Arg Arg Pro GIn Glu Pro Arg

275 280
200 205

Arg Gly Gly Gly Thr Ala val Gly Gly Gly Gly Val Ala Glu Pro Glu
210 215 220
Gln Asp Cys Ala Val Thr Ser Gly Glu Glu Leu Leu Ala Leu Pro Fro
225 230 235 240
Pro Pro Pro Pro Gly Gly Ala Val Pro Pro Ala Ala Pro Val Ala Ala
245 250 255
Arg Glu Gly Arg Ieu Pro Pro Gly Leu Ser Ala Ser Pro Gin Pro Ser
260 265 270

Ser Val Ala Pro Arg Arg Pro Gln Glu Pro Arg

275 280



