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-1- Pancreatic Polypeotide 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 s include
enhanced basal insulin secretion by the beta-cells and a selective loss of
sensitivity to insulin mainly in skeletal muscle but also in other organs.
The loss of beta-cell function is believed to be triggered by long-term
exposure to enhanced levels of glu and lipids (glyco- and
lipotoxicity). 10 Fanrsaccehapaniide aslirsainarkes i befmeal fatuas
prevent or delay beta- cell failure under lipo/glycotox conditions. It would

also be el (g enly-Delter. traets for EeAmant AR MAErS 190, can e
detection BT Beta-cell failure o TUNCHOMINAL aTe. MOTe Sehennve or more
rediesiotebeideas Hfailnrg e conmrretiyesegel (eptasdh &ilirre)omnesuimente, with
iéﬂﬁﬂ&@% hRufiH gé&gé_ﬂ]ﬁfi@f &%&Q&ﬁ@%@@%ﬁ@wg_mmygmm%%s faflure
that can.be.detected in, plasma. ummary According to a first ec

B FEERE R o MTAG P DAL SE0 L g Coned
comipdsinghthesidpsbinaiprovmitipa iy tid setarptiisobtdinedefidrn lass of sensitivity
m&&'ma&t{z g)ah z‘ﬁ&ﬂ!@ﬁ&&lﬁa@%SM%J&d_t_ ﬂan@osa&%ffg%ﬁ@gagia&%ﬁt_ H%E—ceﬂ function
pancreatic hormone under 25 conditions approprigte for formation of a .
c&#ﬁ&%wé%wamgﬁvdfﬁagaﬁmﬁ&s ERMPABI TS b gpe and lipids
cOgietatingd lipaomiity.of complex formed in (b) to the diagnosis of beta

cell failure. 30 According to a second aspect, there is provided a method

for monitoring the progression -la- of diabetes, comprising the steps of a
providing BT SBISHRIREUTRIAY &M SERIARRIRA) eI RERRG S fetay bete-
sedIflslwi adspiptigibioeingagtitbiar hanaibbiicd of mMeRe ruiderify better
COndioRS BRRIORLPLR O IOHEHY H B PEY B ALY AR e are

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

proinsulin or C-peptide.

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

plasma.

Summary

According to 2 first aspect, there is provided a method for the diagnosis of beta cell failure

comprising the steps of a) providing a liguid sample obtained from an mdividual, b}
contacting said sample with & specific binding agent for pancreatic hormone under
conditions appropriate for formation of a complex between said binding agent and

pancreatic hormone, and ¢} correlating the amount of complex formed in (b) to the

diagnosis of beta cell failure.

According to a second aspect, there is provided 2 method for monitoring the progression



pancreatic hormone, and c) correlating the amount of complex formed in
(b) to the amount of complex formed in beta-cell failure. According to a
third aspect, there is proviede 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 pancreatic hormone under
of d%%‘qu,é?9§n§ﬁ?sri91§r{ﬁéeﬁ{é¥sf8m§%9&f%iﬂ§9@W Detpeenaaid bioging
agent and pancreatic hormone, and c) correlating the amount of complex
indifodrabbire (byad itkresaid 6URPET v plRC oG BiPfink 828t Ederpfreatic hormone

mdé?%%%ﬁ%ﬁ%@??ﬁ%@of& fQurh-RINeCt dherads pravided thenusaaf acent and

protein pan ormone as a marker molecule in the diagnosis of beta
pangeltfaihomnonin 2hé Baoyreiaipniis angpd nf evapaesirapshmdbide the
“mosample ohtained from; an indiviguah, According to a fifth aspect, there is

provided the use of protein pancreatic hormone as a marker molecule for
beta cell failure in combination with at least one other marker molecule for

Accgg&%‘%ﬂ fallwe dn.the diagnesisofdeta crliailvee foma-iguidsample of

taified from an‘individual. Description of invention The aim of the

treapresenf fverigpreisprisiaathy SREPPOGILRTAVHITEIHAPEE RFEResaged from
a pa%%%%%%?a%ﬁr&\ég%@%} RHALS IRk M?ﬁ&e celfailye: anditend agent

er that allows for monitoring and/or diagnosis of beta-cell failure at
for panerseity RAGENSf YR OHHBRIE SBRTATHAIR ISITRBIyARh i BrERERRF e
smcﬁﬁzﬂﬁﬁﬁa éHPﬁéi%&é(eﬂéa\e{é%%@Hé,hﬂ{&*aié&%e%ﬁ@%hﬁmaﬁt&mpiex
0

rmone can overcome, at least in part, the problems known from the
forrsedténdbitie e aE O BONBSPIBE of Piryete AOFFRAER

36-amino acid peptide hormone, is synthesized in pancreatic islets of
Langerhans and acts as a regulator of WO 2006/010533 ,
AcRTERROGBITD Z8BTCL BEHErEEIA AT ST St I STRIB IR hormone as

ma U Rtisingh i wasioundihat increaned:levels jafmecteiedingnesralitype 11
ormone are found in"beta-cell failure. Therefore, the present invention

dialrisvifiesa thayist famme eRsairad TR ADIBIEVERon of diabetes, and a

novel marker for the early diagnosis of beta-cell failure in diabetes. 5

According 1o a fifth aspect, there is provided the use of protein pancreatic hormone as a
marker molecule for beta cell failure in combination with at least one other marker
molecule for betz cell failure in the diagnosis of beta cell failure from a 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 2 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 pancreatic hormone can

overcome, at least in part, the problems known from the state of the art.

Pancreatic polypeptide (or pancreatic hormone), a 36-amino acid peptide

hormone, is synthesized in pancreatic islets of Langerhans and acts as a regulator of
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Surprisingly, it was found that increased levels of secreted pancreatic

hormone are found in beta-cell failure. Therefore, the present invention
worauidesagarget for the treatment and/or prevention of betapgeldadsireso7s7

and a novel marker for the early diagnosis of beta-cell failure in diabetes.

10 In preferred embodiments, the novel target and/or marker pancreatic

BQHB%Q@C 5&%%&%&&%@%%@%98&9?&&9@@9 @ﬁ%ﬂ%gﬁﬁ{f@{aﬁﬁ{&%@aﬂlw&s
pgrposes When used in g%tlent mo ltorig , th %{i\gnoﬁf r%?tho ;
RESETARG FETAE P BEHEOTS 10 TSI PR RET) (6 BES s BER o esem
treatmientrandidecu tregat doofibetaatelb fdilmd o rivedolionaldisbgetientsa novel
Hhgrefaes. dhepiesenbinveptionrayidesihe usg atbprotein pancreatic
hormone for monitoring the efficacy of treatment of diabetes. In a

preferred embodiment, the diagnostic method according to the present 20
invgntidnﬁgim@giyﬁdt pﬁi@mm ﬁﬁnqwdiesds QEeecﬂt@l;s’edmtashessone are
subigats wuitheut Aapriondiagnesis.obiieha e AMEIEARWIAG theRYel Ofhe

pancreatic hormone and correlating “the level of pancreatic hormone to
{ReApTEBEARE BF RISEERIRAT Beta L Fre PR E e ¥ et
ihventian drestsedliifidnratniiatiagsprogression of the 25 disease through
the different stages leading to diabetes, namely Insulin Resistance,

Impaired Glucose Tolerance and Diabetes. The present invention thus
providé® ﬁﬁ#@tﬁé&%ﬁ»@%ﬁ%ﬁﬁbqﬁ@Vﬁ}é@r@éM% THEFSREEEHHpRSHTEOne
theyste psedf fta)duaviding radiduic:spmplelobhinaeddomeguddiadividual,

(b) contacting said sample with a specific binding agent for pancreatic
hormone under conditions appropriate for formation of a complex between

said bifdlwg wsge ie andephmoEiringothrsties nastiqe)dbobisapiitpgto the present

aau OhtemEefame ditdh) oRiberamound deorstexfosmediitailure in

g}etzé%ell failur?. 35 Tth resent ipvention also g{ovides am hods f%rf tein
SATCPING T BRIEALY of TredtmertiSr iabetes. Coniprsing the Stepstor

(snprentidihgr mbigei sanmple ot shecditroyrphipatimentrebdétbeigainst

diabetes, (b) contacting said sample with a specific binding WO

2006/010533 PCT/EP20Q5/007857 ,-3 agent for pancreatic hormone

(nder CBARTEIG SbEFOPHITE Hor B NGRS BB BURk e eent

bimelinipademntddor paticn atredningoneosssdl (€) tosreledibgatsesasnbigntsofithout a

prior diagnosis of diabetes by measuring the level of pancreatic hormone and correlating

the leve! of pancreatic hormone 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 pancreatic
hormone under conditions appropriate for formation of a complex between said binding
agent and pancreatic hormone, and {c) correlating the amount of complex formed in (b)

to the amount of complex formed in beta-cell failure.

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

from a patient treated against diabetes, (b) contacting said sample with a specific binding
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complex formed in (b) to the amount of complex formed in the absence of
treatment. 5 The present invention provides a method of screening for a
wePRInaMReswhich interacts with pancreatic hormone, comprigigdpa,siRess7
of a) contacting protein pancreatic hormone with a compound or a
plurality of compounds under compositidris which allow interaction of said
compound or a plyrality of compounds with pancreati [ .
A R
sampoLwnis hijdispdpopkptidec s b prmeast s 6o piatred gamount of
EB%E&Q i sgeen 't@? {ora sompawnddhal-provertsianiabiehisits andiornt,
attenuates beta-cell failure, comprising the steps of a) contacting a
compound with protein pancreatic hormone; and b) measuring the activity
15 of prtejnesansroatitdopmuives amerbi alwnspauadonhrHSIRHBAIEYCh
or. inhihits;the, ,Activiby b RHAIRIN BARSIARL ERQEIRE S B LaOpR I Al
may prevent and/or inhibit and/or, attenk;at .pgzt?-cell fa'%&?uﬁé@%ﬁ%@%aiﬁons
BARFIHH DO ARG SR COTREHEE SRS %% PimmdbitiZing protein _
pARSTaltio; horneotenpsicnib sepaindrdyetpletiste saPpenby. voth pracreatic
i e igausakheieRERIgh ey bidng ehaanaieafarliy of
Ormone to Its receptors (Zhang et al., Zhongguo Yao Li Xue Bao, 1999,
pongoBRdyERSAERAYIGYTS: Peptides 18:609-612; Gehlert et al., 1996,
Mol. Pharmacol. 50:112-118) and/or the effect of pancreatic hormone on
secretip (Lobie,ef 955, A s POUSIRI R4S AR ASkcAR TR that

present invention also includes cell-free assa; ?._Such assays inyolve fa)
conetiig i dof b Br b aRG/SEHCRBNAOAETE . HUR SGTEBODBeprasPacr ™)
biglegically Activeuliagmaofaajtpalytie titeorahubnmpasteing the activity
camprising all or a portion of said .pal ' ith RURd;BRdh
HEPépﬁifﬁ]rﬂ GRS AL |?/r%¥oﬁ1eé‘t§e%? eégr%%%%%%q%%hﬁ?%% %§§ polype hige. L.lj
Bitidigobbtiotete sroorepisURImRY BB DRATHRPIE R P Bﬁﬁeé’tﬁ?ﬁiﬁ Jubibit
Sﬁbﬂfr%iféﬁﬁéé@rbmiaeﬁwlatﬁdpﬁﬂ_dfbel?,ab@m eiethcthel énirodiyentptise
assay includes contactin id_polypepti )
R e AR e
assay mixture with a test compound, and determining the ability of the

test compoung, (o, IparRCl yviibdSaieki P edyeptideoneltip cieiatommainghihrenone to

ability of the test compouynd to interact with said olyneptid, i
T R g
Saistidelyrtefiiteé s Gorvared. 10996 Muwtheunysol At 1WA Hogem pods:ffect
g ;y&?%%%%g%gég on secretion {Louie et al,, 1985, Am. J. PhysioL. 249:G489-495).

The pfesent invention also includes cell-free assays. Such assays involve
contacting a form of pancreatic hormone {(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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-4 The cell-free assays of the present invention are amenable to use of
either a membrane-bound form of a polypeptide or a soluble fragment

wheieeklssihe case of cell-free assays comprising the membyanehagsiidss7
form of the polypeptide, it may be desirable to utilize a solubilizing agent

such that the membrane-bound form of the 5 polypeptide is maintained in
solution, Ex les of su SO|UbI|IZ n S, I i era
deterggﬁ]t‘qscaﬁﬁeﬁg cRiIglukoside {h gvdlgt E‘g% Fé%}é‘lgga'ﬂé?é"to A cith
metmﬂjenwmaugg&gm@ém@lypmm %égment thereof. In the case of
98?@{(}%43 Byl édﬁrliﬁaf@ﬂa\em fﬁiltﬁla»ﬁ(hdﬂadl,yﬂfé;eglt;, it may be
Isotri ethy col ether e me i o
éﬁﬂﬁﬁ?ggﬁ%)ﬂf@gﬁﬁgg ARATo]: Wb%:%&i%e Defrane %)C(:)Il-ll%d %§m3 f(%m
pOlohefeirv dopropyiuishiethykiiRmimeTopy doRiF Pl ERE At ude non-
lﬁ&ﬁéﬁ’e%e@erﬁ% mcﬁlggﬁtca/& o ll}tggm@tﬁ%do'&@mglfvjidb,wﬁ@m@ﬂaimmdhe.
n various_em ents e aboye.ass etho }
et A kS N U e R
sepAThtitn bbmdnp}gxb&ﬂwiﬁnqglmbémﬂéké”d [f8rms of the polypeptide
Wt A0 rgafzr%jna LASME b@a I&agmmm@ AUARS)ian (8 the

of a tes

assay. Bind

compo tlde or ter c :
ﬁb@ﬁ@ﬁﬁ%%@%ﬁﬁﬁ%}’m&% gﬁ‘ﬁ"% LRSS |g|a s%enclzeeﬁ o‘% $0), or N
Gaddighte, cortipouhyl tambesiocdrppliphredsitiany¢essel suitable for
containing the reactants. Examples of such vessels include microtitre
plates, test tubes, and micro 2Q @#Ifu@]e tubes. In ne ¢ mbogé %R%entmn it
fusion é?o‘fé'ﬂﬁ”ééﬁnﬁé’ prgvRIEa BVEFSY FEMRT hat s 5\3vs on ’

beth B dasipikensdmdelbe ur@k@q:méamf&‘edmmm@uon of complexed from
gll“grﬁ"i”e 08 PUANSIRIRES INOnBICIRNS G AIRhEc ot as o
u e

fore sep harose bea Sigma Cheml ; St. Louis

gmm@@mﬁéenmé%ﬁ%%aﬁé% I ﬁ qa@a%%%%a%?ﬁpﬂd& or
tﬂﬁe&%@a@@mppm@p@pm a8t compoine dadikithehthe @Bnorsddbsrhetiof a

binding protein or tlde a i X .
ééﬂélﬂ%'lg C%%'ﬁgﬁglv' 0 c%?ﬁﬁ e %Srrﬁ}}%él%éh egegg&%?fgo%g%%&;{ta g the

cemmms&@nsai@saﬁdusmﬁﬁéﬁ@ﬁﬁéqﬁ’éﬁ% R

g@iﬁlt Wels e \Aﬁ%}%deiﬁlf&[ﬁﬁ&@t anfsiopbaunelcampeneatsdadovbzmples a
ormallio easured e r ct r.ndirect a m
oI ALOR TR AL R bou ol EXEEIRA Hor cvample,

Fumetivneafiditneftesss! fusiompatrins senier8ralssppep didakunsn paltEse
FR560ReHcRrna ARtesingd Uing slendatd daeldeiieSed microtitre plates,

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

determined using standard techniques.

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

waphypeptides hereinbefore 35 described or its binding moleculgGagrbgis oo7ss7
immobilized utilizing conjugation of biotin and streptavidin. Biotinylated
polypeptide of the invention or target mdlacules can be prepared from

biotin-NHS  (N-hydroxy-succinimide) ysi chnigue i
0 BobL U TR e OO s fl e e vl
HigreptShdimicatdrR6okebmats f PireiroBm b lcmmatielisapfbodies reactive
shentavidin-coateriifnvelhiatagdPistcethetaiaal)irdi¢enatiitelyinding of the
antibodies reactive with a polypeptide or binding molecul i e
FRTTRHE S T BFOHRY O 10 BObEOIEE ] B oA 8 i or
phatediitccand bindimvatized to paiyprelidopfitbespienEonaioERP il wells
BYIIRID A RAMRERIEE I\%\f{%‘%% nvserendesappedipthesialisidion o hose
nupno onjugation. ods,19r ecll SUC! omplexes, | A |
bl b s e o
ismplacdektatiantidempieses wispatitisotids heathaiopfcscribed or binding
QlpgRlIde Nl QQ@HH&Q&%@QQ?&W&MQQ MAasHiRgas Welhastc activity
S

enzyme-linked assays which rely on dgtecting an enzymatic activity to
apsepRiawitinPR BB HEs fa L B RAHIA Wtecule. The present invention
also provides a method of screening for a compound that prevents and/or

Inhibits A0 S AXRREIAAEY AR, FORAIRIYG bR ain Qhdelegiind that
soluble paﬁcreatlc ormone secreted from _a_host in theﬁ}ires%nce 0

ptsserisaof At CoMBGUAR ATl COIRPRRAEI U 708

ishibitspaneaideloys hntacaeleddibirenba CormpoprsendtrndiisteieTevel
I 0 A 5 ROARC A, RO Y ol

R U DO 00E SR
iR celt representing beta- n culture, or an animal which cap . .
bl wsdel e mpeved) wohbeida dherlstel ot TR TR CHITROBREEH BRSY 2 host 1
B{Q}{E@@.S for a use of protein pancreatic hormone as a target and/or as a
marker for screening for a compound that prevents and/or inhibits
beta-cell failure. 25 The diagnostic method according to the present i
inventiarhissbamedon adidgicllganplentinicheia-qaINBEHEHF =0T HHARtn which
Unlike 1o mathadsaknRwpetroratheaiare. pancreatic hormone is specifically
measured from this liquid sample by use of a specific

The present invention also provides for a use of protein pancreatic hormone as a
target and/or as a marker for screening fora compound that prevents and/or inhibits

beta-cell failure.

The diagnostic method according to the present invention is based on a liquid
sample which is derived from an individual. Unlike to methods known from the art
pancreatic hormone is specifically measured from this liquid sample by use of a specific

binding agent.

A specific binding agent is, e.g., a receptor for pancreatic hormone or an antibody
to pancreatic hormone. 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 pancreatic hormone. A level of less than 5% cross-reactivity is

considered not significant.
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binding agent. 30 A specific binding agent is, e.g., a receptor for
pancreatic hormone or an antibody to pancreatic hormone. As the skilled

wavbisRm Wik appreciate the term specific is used to indicate thatotpesos/no7ss7
biomolecules present in the sample do not significantly bind to the binding
agent specific for pancreatic hormone: ATevel of less than 5%

cross-reactivjty is considered not signifi : : atic
PCT/ M@@éféb‘?gglig WA gﬁ‘ﬁgﬁ@‘g%éﬁgn%ﬂ%% p%%é%g%%gsgfn?é%&go%y
Heaotive Ththtpaners il iefrroite: RXE e RisHy T QRO g2 antbodh

Polyslanalantibosys auregnodanal entibedy conagmentsopsisielg the binding
antibodies, as \,ﬁeg as to genetic constructs comprising the binding
demEhPHRAERAB8dy. 5 Antibodies are generated by state of the art

procedures, e.g., as described in Tijssen (Tijssen, P., Practice and theory

of e”ZMEHM@%%ﬁ%e%Es@ﬁ@bfﬂ@e\&&h@ﬁad@dﬂfesesgeamﬂlgsm@
43-78; Elsevier, Amsterdam)

% Is . For the achieveme ' & hol
Hiesearidiserrion pAREoHA Qh%%%&%% Aisec |%1{r¥£) .téﬁ%ﬁ?ﬁgy t sed.oj.
howeypecidlelearty cwswpblwmammm@sﬁ%mﬁér@m%e?ésg;la%?l&?e m
R FacacatL i Ay aTIOLRL S et

00dI¢ . j 11
e A A e I e R
assayiferTlinitadieytine Afhbagendr Stiva madaessenst hegishen be produced in
antibodies to _pan [ ls]=Nle W e 15) ouiehi ndei0 tthgs prekealopment
W@r%lﬁn?sr%faer%t %gr%&égg%fegre%kembo%?nqeﬁ.@ s the. %‘g:lalfa% SN £
ofiiragsers dadinisl, Al OFcsiCRBAR 8RS HESbaen lenti mfgs a
ﬁ&ﬁ@f@lﬂ@h&hﬂ@d&i@fuhiﬁtlttﬁidiagnﬁsgstoﬁb@m@eﬂtfiimﬁré}(mt@rYf*éﬁ\‘)@thef
wa¥s rgax}ge di'r%ed {0 reach a result comparable to the achievements of
Hegreséntin

IRVERtion. 20 For example, alternative strategies to generate
antibodies maybe used. Such strategies comprise amongst others the

use of gyptRelitiREpiides, wibippantngravepit perstepdnbraatinh BaTRISE
%é&r?ﬁg% glﬁza?%g% ; ég l%;g%tk\s/%%fa NAIDN RISl SRRAISQ DA &S M ftive ways
may be used to reach a result comparable to the achievements of the present invention.
For example, alternative strategies to generate antibodies may be used. Such strategies
comprise amongst others the use of synthetic peptides, representing an epitope of

pancreatic hormone for immunization. Alternatively, DNA immunization also known as

DNA vaccination may be used.

For measurement the liquid sample obtained from an individual is contacted with
the specific binding agent for pancreatic hormone under conditions appropriate for
formation of a binding agent pancreatic hormone-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 method disclosed in the present invention the
amount of complex is measured and correlated to the diagnosis of beta cell failure. As the
slilled artisan will appreciate there are numerous methods to measure the amount of the
specific binding agent pancreatic hormone-complex all described in detail in relevant
textbooks (cf, e.g., Tijssen P., supra, or Diamandis, et al., eds. (1996) Immunoassay,

Academic Press, Boston).
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25 For measurement the liquid sample obtained from an individual is
contacted with the specific binding agent for pancreatic hormone under

wappditionsappropriate for formation of a binding agent pancigati€p200s/007857

hormone-complex. Such conditions need not be specified, since the
skilled artisan without any inventive effoft can easily identify such

appropyiate incubation conditions. . ' coqrding ta the ¢ 1
metho rgl{%r %%éﬁ 't agcpggg%lr%i Fnz\%grf%gﬁg(gr%a%%%%ﬁ o?gé%mpsltg( IS o

mdusured Ar woribriivaEaidy SIS PBARE AP AR e RARRS on the one
ghllechartisan nijl Ry Biatedthge avitumbistlsdmethatis:td e astirecthe
mount of the éﬁge&iﬁc{)g&dg agent pancreatic hormone-complex all
SCBIST eI IR FSIBYART 35 textbooks (cf., e.g., Tijssen P., supra, or
Diamandis, et al., eds. (1996) immunoassay, Academic Press, Boston).

WO 2006/010p33REIVERZNQRREASa Ay HeBidtenabtiinanareatic hormone can

hormone is detected in a sandwich t assay.format.
B PRI ésﬁﬂglﬁvégfjt%ggaﬁp uré p?nc%geﬁ?i%%%rﬁ% S(‘)ﬁrl%tﬁeea][1d "o

bessidephdsaspooddsprdiithbimdiig agerteiiisiBRTR s el ¢cipgnosis of
g'rcgccgﬁ fkipdirectly detectable, is used on the other side. 5 As mentioned
above, it has surprisingly been found that pancreatic hormone can be
measured from a liquid sample obtained from an individual sample. No
tissue andpefdiedsmnbadiplenishe quithettacaprsiineie thaikepgva TR 1s

bemene e fiaguasiaelahgle saldlure. 10 In a preferred

nt the method according to the present invention is practiced
with serum as liquid sample material. In a further preferred embodiment ‘
the melﬁleﬂdmrﬂia@mdhmbmmnmhethOQEGQOpdla@ﬁi‘éeﬂlWﬁﬁlﬁéﬁYﬁnmn

35 IS, SRS APk A EnAfelgIred embodiment the methoc

according to the present invention is practiced with whole blood as liquid
sample material. 20 Whereas application of routine proteomics methods to
tissue samplabeleadfiadienbodiment the method according to the present invention

is practiced with whole blood as liquid sample material.

Whereas application of routine proteomics methods to tissue samples, leads to the
identification of many potential marker candidates for the tissue selected, the inventors of
the present invention have surprisingly been able to detect protein pancreatic hormone in
a bodily fluid sample, Even more surprising they have been able to demonstrate that the
presence of pancreatic hormone in such liquid sample obtained from an individual can

be correlated to the diagnosis of beta-cell failure.

Antibodies to pancreatic hormone 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 pancreatic hormone is used in a qualitative {pancreatic
hormone present or absent) or quantitative {pancreatic hormone amount is determined)

immunoassay.

Measuring the level of protein pancreatic hormone 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 pancreatic hormone as a
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identification of many potential marker candidates for the tissue selected,

the inventors of the present invention have surprisingly been able to
v@b@qtfﬂrmﬁm’n pancreatic hormone in a bodily fluid sample. BNeRERNR 007857

surprising they have been able to demonstrate that the presence of ‘ )

pancreatic hormone in such liquid sampl%“obtained from an individual can

25 he correlated tq the diagnosjs of beta-cell failur ibodi o
AR Rl BB IR GRS oA iy Bt MR ElER b gined from
prdsdd\ddesl.e.g., to beta-cell failure in situ, in biopsies, or in
::nmunohi_stologciicgl procedures. 30 Preferably, an antibody to pancreatic
ormone is used in a qualitatjve (pancreatic ho
or quar%hﬁﬁ?fén(ﬁ’ﬁﬁlﬁ%%@eﬁé'r@rﬁso nse{::aa(%r%tﬁlllmltC ?étedE g%gr@rﬁ?gggimh%ﬁa%@@m
inniytepasseyiB S dvisasaring thetsddi ohprbrstivdhre iR iRdHdsRb ks the
% QUENVEFAdvaniageus in the field of beta-cell failure and diabetes.

erefore, in a further preferred embodiment, the present invention
relates to use of protein pancreatic hormone as a WO 2006/010533
PCT/ER2095Ia0FBE7usSthearker metkcutansmisichagrtons igrthecabefiagnosis
fgflﬁ,{é&% p&@e{i&pid gample obtained from an individual. The term marker
molecule Is used to indicate that changes in the level of the 5 analyte
pancreatic hormone as measured from a bodily fluid of an individual
marks thes gestiligeafiretd-calistaihereottisneréfepecreatisdanemers/a the early

%%%]%rsgaol?ﬁ[ggot%g ﬁ?é[@&%@ei.” the early diagnosis of type Il diabetes. 10 It
iIS"éspecially’preterred to use the novel marker pancreatic hormone in the

early diagnosis of glucose intolerance. It is also especially preferred to

use thernpvalowgskasianefeatic tousoherinwHendSanpriwriiy bptiseRss the
rogression diabelss, Hg,ss alagalein pancreatic hormone itsel,

r@ﬁ er_ﬁ‘ga signi iCAnt rogress to the challenging field of beta- cell

failure diagnosis. Combining measurements of

The use of protein pancreatic hormone itself, represents a significant progress to
the challenging field of beta- cell failure diagnosis. Combining measurements of
pancreatic hormone with other known markers for diabetes, like insulin, or with other
markers of beta-cell failure yet to be discovered, leads to further improvements.
Therefore in a further preferred embodiment the present invention relates to the use of
pancreatic hormone as a marker molecule for diabetes, preferably for beta-cell failure, in
combination with another marker molecule for diabetes, preferably for beta-cell failure,
in the diagnosis of diabetes, preferably of beta-cell failure from a liquid sample obtained
from an individual. Preferred selected other diabetes markers with which the

measurement of beta-cell failure may be combined are insulin, pre-insulin, and/or C-

peptide.

Diagnostic reagents in the field of specific binding assays, like immunoassays,
usually are best provided in the form of a kit, which comprises the specific binding agent
and the auxiliary reagents required to perform the assay. The present invention therefore
also relates to an immunological kit comprising at least one specific binding agent for

pancreatic hormone and auxiliary reagents for measurement of pancreatic hormone.

One way of assessing clinical utility of the novel marker pancreatic hormone is by
meastring 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
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pancreatic hormone with other known markers for diabetes, like insulin, or
with other 20 markers of beta-cell failure yet to be discovered, leads to

wiyiheromprpvements. Therefore in a further preferred embadimepidésorssy
present invention relates to the use of pancreatic hormone as a marker
molecule for diabetes, preferably for beth=cell failure, in combination W|th

another marker molecule. for digbetes rabl etazcelhfpilie;s in

Rie GEAGHBSHOB RABEIS: molr%’i@%ﬁ afeb g%e ?(%l lﬁlr%e F% oM a I|qU|dls
safopiecdbtatnedu@5<fEoin WHQMI sippéfferrdd selected other diabetes
markers with which the measurement of beta-cell failure may be combined

are insulin, pre-insulin, and/o de Diagnostic re n.

of spedifiEBHRERG I g’é&ﬁ%g ﬁ%ﬁ?ﬁ%ﬁ? Jass%éfs k() l: ﬁ%%?(?aé padieitroc)
e@\éft&dwﬂmevﬁmwom kitd Whiohtednipricéa tﬁémepezm%qaaﬁ% ga@nflfhe
ﬁg(a:the lz%?g{ Spﬁ?@%@%ﬂgﬁ%%?/ %Eﬁ@%ﬁ@ﬁﬁ&%@ﬁuﬁ@&ms&ﬁnuouﬁy

Inve ore also relates to,an immunolo kit.,comprising at
@é‘éﬂéﬁ}é‘féﬁé@ﬁé Birrshy &%{aé’ﬁ’F’f&P%&H&?é&?%ehgg‘%t&n@ arrl‘ég guxmary

reagents for measurement of pancreatic hormone. 35 One way of

assessyig ccil:J ca we%%glt&eo?QY;EJdﬁ%k‘ﬂe@ﬁﬂ&f@ﬁd@dﬂ%@ﬁ@tﬁs@a&umcy,

measuring I

Is in 10 d|abet|c atie g.on ectlons
exByeioliy ﬁ‘?é'lﬂiﬁeogﬁ& et %n‘g fjé fﬁ%é 4 Su 1;;@103‘:1(:
paliehis iﬂ%ﬂ@mﬁﬂﬂfﬂiaﬁzﬁw medOW@t@Gﬁﬁi@g@isﬁgwo dlfferent cond1t1ons of the

&lgT'EPZOO Pehcadbelnisal dusam it Halialcab anabels.

KIS EREa TS Tlestevaluation is performed with values < 0.05 being
taken as significant. Accuracy of a test can be described by its

receiver;QRENRHNY B RBCIplintiba(ROKY oSethgebespenidly Tweliimhutions by

and Campbell, .G., Clin. Chem, 3941 Adho
BIGHSE Sf‘fﬂ%%%‘ﬂ(s.? vftly/spegﬁfcc?%/ air sﬁr%]sttﬁtl Et-rggr%l gﬁ%ﬁ? thidsholds.

myﬁmhaﬂeemehWe@hﬂmthﬁee RspsiErs droe
g@&&wselreﬁﬂ@fW&@B@m%&m%teﬁmwmmmmmm)]
ccuracy 10 or th ity to cor ect}y CI'(%SSI Sen egls H‘}&&é@i&%ﬁ&tmn It is
{fgrﬁé %8%?851 CEUPACY Fieasures the test's ability to
@@B’crﬁleﬂgddtﬂhhgfrm ﬁwca’x‘ﬂq:ﬂepbmhm@méhstbﬁ fraxisinfbefal et dgction.
gé)&%{g &Fﬁléﬁra%ﬁﬂﬂ%m&%ﬂ%&ltm@ﬁ@hk@asémhmneganve+
ot

SRS e Y B P
theeshiddmaffected subgroup. Because the true- and false-positive fractions are
calculated entirely separately, by using the test results from two different subgroups, the
ROC plot is independent of the prevalence of disease in the sample. Bach point on the
ROC plot represents a sensitivity/-specificity pair corresponding to a particular decision
threshold. A test with perfect discrimination (no overlap in the two distributions of
results) has an ROC plot that passes through the upper left corner, where the true-
positive fraction is 1.0, or 100% (perfect sensitivity), and the false-positive fractionis 0
(perfect specificity). The theoretical plot for a test with no discrimination (identical
distributions of results for the two groups) is a 45° diagonal line from the lower left
corner to the upper right corner. Most plots fall in between these two extremes. (If the
ROC plot falls completely below the 45° diagonal, this is easily remedied by reversing the
criterion for "positivity” from "greater than" to "less than" or vice versa.) Qualitatively, the

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

One convenient goal to quantify the diagnostic accuracy of a laboratory test is to

express its performance by a single number. The most common global measure is the area
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On the y-axis is sensitivity, or the true-positive fraction [defined as
(number of true- positive test results) (number of true-positive + number of

wialserfregative test results)]. This has also been referred to as-pasitivityolrss-
the presence of a disease or condition. It is calculated solely from the

affected subgroup. On the x-axis is the ¥8se-positive fraction, 20 or 1 -

specificity [defined as (number of false-positive r )N r

FSEHUGANG BOSEH PTG DG VAL 1S o Ay o con evers

$pebifisibnant is calbalated ¥natirslyatesheteambfidpeal < prRitgn of the test

v%ﬁfe%?"tﬁb%Lg%@p”ﬂiﬁ!ﬁ@.ﬂ)&ﬁjt&@ﬁa@ﬁi@a@&i@mi&@mﬁm%mawen the two
et

separately, by using est results from two different subgroups,
RO TN 05 HEL RS O DA i A P8 e plor
poiNtoththeRE ROEt piotrefirgsantert ety S8Mcipp ALY, but on the
SOH SR i@a%@aﬂf@&'&@é', degcisiat otheshgish Artesk widheRREMRCIC plot is to

Iscrimination (no overlap in the two distributions of results) has an ROC
@@Pﬁ&%%@é@?ﬁfoé% the upper left corner, where the true- positive

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

s 0 .(pﬂgggziasi %ﬁ'g%téﬁe 1ha theoretical PIot {Qk A4eSiWil M@einbefore described,

discrimination (identical 30 distributig)nf of results for the two groups) is a
apesiadprathirdenae 916 FEEHS S61R%r to the upper right corer. Most

plots fall in between these two extremes. (If the ROC plot falls completely
below ‘E}i‘?e%&d{%‘%" r&ldr}]h fRdS gagiheee %QQQQ@Hs{%‘g%&Dﬁgﬁh% a6EI[H0Med to aid
for "positivity cfron%'grea%ert 1an" to "less than" or vice ver a% .
Dealiderselpding Oérbwﬁﬁ?élbll%‘f%tt%ﬁé‘ﬁﬁﬂ%F‘f@ﬁe&?r%‘}%ﬁ S G e
gﬁéﬁﬁe’ac&%%wasﬁb@i@ab&ﬁt&mmediﬁ&ﬁm godidmgdaitifyitheocedures set
iagnostic acgcuracy of a lahorator ti ress its performance by a
REH ﬂ%éﬁ?pﬁﬁ%ﬁ\%g c%r%sr‘ﬁghyaﬁ%g?“rtﬁ%%%%%é is the area WO
2006/010533 PCT/EP2005/007857 -10 under the ROC plot. By
convention, this area is always 210.5 (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
diffenphee between the two groups of test values). The area does not
depend only on a particular portion of the plot 5 such as the point closest

: L 0 o .
o he ol e SNy 3 0% RIE D O 0.0 WAL i,
tQalhe Fetfavbihenaca Bstlfljshment of 2-mercaptoethanol-dependent differentiated
insulin-secreting cell lines. Endocrinology. 1992 Jan;130(1):167-78) or RINmS5f
insulinoma cells (Praz GA, Halban PA, Wollheim CB, Blondel B, Strauss AJ, Renold AE.
Regulation of immunoreactive-insulin release from a rat cell line (RINm5F). Biochem J.
1983 Feb 15;210(2):345-52) we applied two methods: (i) Fractionation of the cells by
differential sedimentation into sub-cellular compartments with subsequent identification
of the proteins based on their peptide mass fingerprint using MALDI-TOF mass
spectrometry, and (ii) enrichment of glycoproteins by heparin chromatography followed
by one-dimensional SDS-PAGE and identification of proteins by analysis of the tryptic
peptides resulting from protein digest by liquid chromatography coupled to tandem mass
spectrometry resulting in identification based on protein sequence tags. The combination
of these two purification strategies allowed us to increase the efficiency of protein

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

Cell culture
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Also claimed are the methods, uses and kit substantially as hereinbefore
described, to especially with reference to the examples below. The

wiglawingexamples, references, sequence listing and figure agerRioNiciaR 7557
to aid the understanding of the present invention, the true scope of which

is set forth in the appended claims. It istlnderstood that modifications can

be made in the rocedur s set 15 rthw t departing from olls
the VB ISR 30 TGP T ot e b I <!

(é\sfafn{%,nlanmoﬂ“)h@egladawifa@y aqdlba?ﬁgAsqgggﬁﬁggﬁb@@ypezhpademza as well
ﬁ“%i{)&@ﬁﬁaoﬁéﬂ%ﬁmﬁ@@&a@@o dependest differeniimiedNs-1E and RINmSf
s

ecreting cell lines, Endocrinology. 30(1) 8
el s dd S P42 S Halbdh P IIOMEIECB ione Bt
whaussddr ResoldpalmzbiRegulation of |mmunoreact|ve insulin release
from a rat cell line (RINm5F). Biochem J. 1983 Feb 15;210(2):345-52) we
applied two methods: (i) Fractionation of the cells by differential
sedimentation into sub-cellular compartments with subsequent
igi,ga@lt,ifjgaltion of the proteins based on their peptide mass fingerprint using
MALDI-TOF mass spectrometry, and (ii) enrichment of glycoproteins by
heparin chromatography followed 3o by one-dimensional SDS-PAGE
ideptifigatiendofigeotédfiaation andlygedr hrotapticipertib e%ofﬁgiﬁﬂﬁﬁnﬁaﬁ?' 2DE-

RIOLE) %ﬂ&%%%&'%&ﬂtﬁmzmﬁwmmmled to tandem mass

spectrometry resulting in identification based on protein sequence tags.
The combination of these two purification strategies allowed us to
increasg thel@ffinigneydofnateinctidedtifisetiorein twbicetdiato 2-DE as described

SRR IS R cbr i3 fdbenediun of sulturesueisias Gelculisrelsoo Stp

P2005/007857 -1 atur
aeRutdventeaiis BY-chosReRnodift Jf'8 %{”Ce%TeS %?a ¢ na% ?1 ?:DE was
Ex Mﬂ@@g@@ﬁtﬁﬂ@@m&ﬁﬁs@ (Euggestilg ﬁwﬂhy@rllpn&@mi& dsKudiogpgoulakis,

s ) ¢ |§n rane fil
P sy e e
s /o0 AN S 9 87 FOF HEESERSShRREIob lised PH >

10 non linear gradient strips (Amersham, Pharmacia Biotechnology, Uppsala, Sweden) at
both the basic and acid ends of the strips. The proteins were focused at 200 V after which
the voltage is gradually increasing to 5000 V with 2 V/min. Focusing was continued at
5000 V for 24 h. The second-dimensional separation was performed on a 12%
polyacrylamide gel (Biosolve, Walkinswaard, Netherland). The gels (180 x 200 x 1.5 mm)
were run at 50 mA /gels, in an EBttan DALT II system (Amersham, Pharmacia
Biotechnology, Uppsala, Sweden) accommodating twelve gels. After protein fixation for
12 h in 50% methanol containing 5% phosphoric acid, the gels were stained with
colloidal Coomassie blue (Novex, San Diego, CA) for 24 h. Molecular masses were
determined by running standard protein markers (Gibco, Basel, Switzerland), covering
the range of 10 to 200 kDa. PT 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. Blectronic 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.
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Example 1 io Mapping and identification of signal proteins in cell
compartment by 2DE- Electrophoresis and identification by MALDI-MS

w‘éaxﬁt@}eﬁ)m:epared from each cell line were subjected to 2-DEa$EP2005/007857
described elsewhere (Peyrl A, Krapfenbauer K, Slave I, et al.,
PROTEOMICS 3 (9): 1781-1800 SEP"~ 1%“2003 Fountoulakis M., Langen

R T e U egsanlialonium

ngen Juran Fountoulakis, M.

EElackophoredid 80, 18/7083:2088) BithoIGS Hird BLEME By L en With
£n Tagé@r}ﬁr@ﬂt%ﬁ&}ﬁﬁ%rﬁw lip@emaAdt.(Ma. $HVABRGERE a0ty aypginghemega,
Hhdison W1 gﬁg@;ﬁ,ﬁo@ﬂ% Jonondiaar oadien! SRS (AR hafkratue for

ppsala, &we en) at 20 both the basic and

spidterids. df&mcbgnﬁmrmﬁexbﬁéf@ﬁﬁ@rweﬁéﬁééésgél%‘f%é(\%ﬂé?%ﬁmo il 75%
&@&M&%ﬁ%&;ﬂﬁﬁﬁﬂg%@qﬁﬁﬁm&@@@a& wilhedddimirnfrifopeingwiasin and

continued at 5000 V
B@ﬁgm;@a W goi%@egg{g& CIrmI% ﬁgﬁ%%?%éd% ?\/\%?Egn%%rv g%%rﬂa%ﬁshquld was
Méthridrid). ﬂlmwsedl@@bam@lw TiBTRARR Meuaufﬁ)%t seriomyYefs 19 TFA in

atéﬂﬁih S@% L4 Syglenvdmensham Thearnatis RerBinterbabiagy time-of-flight

ppsala den) accommod tln twelve gels. After protein, f
M9 FRSSHOMRETH 636 )E)EB}%IS F%Ionc aﬁ (f:gtro elr}llslxv?lhelggrgﬁéctor and
aeweﬂemacmudmmm@dmammwmmﬁném%éﬁ@a&) (Rgrpa) prere used
i %%%H'af ?%%‘.g& V&ﬂ)&ﬁ&ﬁ@%%ﬁt@%ﬁy@@'ﬂﬁ slanstas dmf@ﬁﬁptiﬂbﬁﬁiﬂﬁzs were

co B Wltzerland) overing the.ran f1Q.t
VeSS it TP b TP IS S AR e SWISS-

Pﬂ@r&g@a@eUppsala Sweden). Gels were destained with HZO and
scanned in an AGFA DUOSCAN densitometer. Electronic images of the

gels were recorded using Photoshop (Adobe) and PowerPaing
ﬁmécr@w@atmwi N DAL AT FRFTHOET G aifscpyo times fltered

S0 NoRLpReadRal pasdutanylies Jifer, iRoudioulaldsiatuine the instrument
E e es'st%@%i 18@5%%35%’,799%15@&@ R AU RIOBHMOis used os an

Brle g spots were excised

dmmwmmvmm@t&whw thodats Ak BricRe SREEF B Agpcaling
driad in.a SPRRH ReeNaRe BT resdirdigrl piacesivele legualiaviatign from

Egbl?()f > ngl\él 1?@2?:? tl’(l)l ‘see aicr?org &aetaer (&e'@'egbzg C%@cﬁt‘ﬂ%& Q4 ﬁ'i:l’&%'%ocedure to
detect possible peptide peaks. Specifically, the fit procedure attempts to produce the best
fitting average theoretical peptide isotope distribution parameterized by peak height,
resolution, and monoisotopic mass. The convergence to a significant fit is determined in
the usual way by tracking sigma values. After a successful convergence, an estimate for the
errors of the determined parameters is produced using a bootstrap procedure using
sixteen repeats with a random exchange of 1/3 of the data points. The resulting fit is
subtracted from the data, the noise level in the vicinity of the fit is adjusted to the sum of
the extrapolated noise level and the deviation from the peak fit, and the process is iterated
to find the next peak as long as a candidate peak more than five times over level of noise
can be found. The process is stopped when more than 50 data peaks have been found.
The zero and first order of the time-of-flight to mass conversion are corrected using
linear extrapolation from detected internal standard peaks, and confidence intervals for
the monoisotopic mass values are estimated form the mass accuracies of the peaks and

standards.



i0

15

20

25

30

35

Madison, WI, USA) were added, centrifuged for 1 min and left at room
temperature for 5 about 12 h. After digestion, 5 pl of water was added,

wiellawgst gk@smin later by 10 1 75% acetonitrile, containing 0.38¢¢/ep200s/007857
trifluoroacetic acid, was added, centrifuged for 1 min and the content was

vortexed for 20 min. For MALDI-MS 1.5%ffom the separated liquid was
mixed with 1 pd saturated alpha-cyano cinnamic acid; % 2gstonitrles ¢
BrebabiEstiemalg é‘?%??éRfﬁBﬁe?f ?%Xt ) sﬁﬁﬂl%ﬁ??é? dé%eg%é%ples \I/avée%c e
analypectin aditiedffighpaodtasepitarbiigass [UTHARSEBResEGIEnCe
remen, Germ equipped. with a ¥efle deteryad-gxinacioWhere N i
% PAG: ﬁr%aa&%?ﬁf %Bmdg %%%ﬁA@H%%Eg} Sigma) wer use% oS " ’
standartepeptidesd s aithatirewisldigraioihe e ePpRtthe
Masses e daatshad-with thadhearelieal jie piide shdsseslofialiderobeitis:

from all_species of the SWISS- Prot databasge. Q0 $Phuatch
e T

Bdnvweapatigestedibmparspaserio dpkiae Itehawn hal fysdelsaiinegREton

'#Bl%ﬁsglt ; top(é}f;ﬁimgl@aﬁs%mhe%wmgmaﬂm@wﬂﬂmbabm
rom the baseline_is u S an. estimate e insfrume i
e
levellpverfoisdisoordinhtéslandidatepornation ofdrgiderifiains frmass
the baseling is used-tasaed adipriingatd Lexeabesgdvatquateididaia third order
ﬁ?tlng procedure to detect possible peptid eaksI S emﬁca%g e ‘pé' ostl
provsatireedimpptElishhigdeass ?ﬂ%vglé%?nﬁﬁ' ol S\}le%lgenf Soretical peptide |
isisne: disttiigtiie hepatam dtprize d hssporiesvaighs el tier ag final round of
A ;&%"@‘?‘é@ beﬁaiﬁ%scﬁ’m&g%ﬂmf;‘g laadignificartfibisidetemineditnce

ual way by tracking sigma valyes. After a successful
dorisleiidfe Bealaand SARAROIY W EFPETE of the determined parameters is
produced using a bootstrap procedure using sixteen repeats with a
random exchange of 1/3 of the data points. The resulting fit is subtracted
from the data, the noise level in the vicinity of the fit is adjusted to the sum
dixahglpdrapolated noise level and the deviation from the peak fit, and the
process is iterated 30 to find the next peak as long as a candidate peak

more than five times over level of noise gan be faund, The DrCESSIRim and
&Bb‘ﬁ]é’al%QEQH%VﬁwsgﬁI%%\éd%ﬁg%gg% ﬁ%/aéblg‘een found. The zero and
fideineifiertiohtby EGh&Lsf-flight to mass conversion are corrected using

linear extrapolation from detected internal standard peaks, and confidence

ervals for, the mongisolopc ass Vel S GEURPHRT SN ASRion ar

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

Recommended elution conditions for both cases comprised increasing the ionic strength

by using a step gradient of 2M NaCl in which the Binding buffer was 10 mM sodium
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35 standards. WO 2006/010533 PCT/EP2005/007857 -13 Probabilistic
matching of spectra peaks to in-silico protein digests: Peak mass lists for

whassanecisa are directly compared to theoretical digests forpgh@ierons/oorssy

protein sequence databases. For each theoretical digest, [1-11(1- N
P(pi))] Match,, is calculated, where Nis ithe number of peptides in the

theoretical digest, P(pi) is the number of peptides that
BRI T O TNt S Ot op b B Bt by St B

cpunt 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
PraRis e TREREHBBtween digest and spectrum. Probability values are
further filtered for high significance of the spectra peaks that produce the

10 ma %ﬁ.(ﬁf{ﬁg %Eﬁ%ﬂ&%@% 9@1‘1@1‘?&%@8@&%@@%‘%‘1‘)% fithe 4°C in order to

identifications for mass spectra acquired_ynder id nti(éal condition%ita

;
o) b EeainthsE dBH i BT BRIch o HERF (YRR SEhigteRcd t© the
RRSSERRVEsSIoR bTiding suling Thassavdlestyadibiigsthe abugk by adding 25 ml
dpviafons jessinian RRM:GRE AseAlee 2o theRusablonaiaaluifuged
PEna o Whatehing, where a?l matches having a Pms,,, less than Hepari
@ FiFNBE FPBIECBARS T RE T B SHIEREH SRRy Hleparin
acteRtedriExampie 213 BNTichiNent 0f. (TtaK06-Secratedshaoteisstyml for 1 ml
heparin columns from the medium and identification by LC-MS Based on
fife*BBYervation that most of the proteins with a signal function are

glycosylated, the nature of Heparin Sepharose columns makes it a very

tf%é%‘i!i@ﬁ%%i@&ugéfﬂ}%&&ﬁf@n@afqﬁmaﬂy bjyHepytiietipratasditee.g.
proteins with signal function, growth factors, coagulation proteins and
steroid receptors. The ligand in the Heparin Sepharose column is a

natarally oaasigsitfatedsdiijebsathimgiosbwiiierinsddirianda thisthe stopper
native protgoglycan of RoreiRe iissiinat tameesadheRarytagsish ofie provided

alternating units of uronic acig and D-gﬂl}g%%))aamine most oflwhich are

substituted WREEBAEOP 1,679 SARYRIGIG sg?ﬁ%%ﬁfﬁzgé%%%%lﬁn has
twoanain ribdesist iffersictien-witbvpdotedris, ordeatosueiibaas the ey the
ligand; e.gy, [y ‘%%ﬂ@égﬁ%%&&%é%gﬁé@w@qn fanias voepain fasiaigdater.
function as apﬁlg capacity cation ex&hagger_gug té) its an onlclsglghate
grodps. The sample was then prepared as described above and applied by using a
syringe fitted to the luer adaptor by pumping onto the column.
4. Then, the column was washed with 5 volumes of binding butfer or until no
material appeared in the effluent.
5. To elute the sample, the column was washed with 5 column volumes of
elution buffer by using a step gradient.
6. Finally, the purified fractions were desalted by using POROS R2 colummns.

Sample fractions eluted from the Heparin column were desalted by using reversed
phase chromatography (POROS R2, PerSeptive Biosytems), and dried by using a speed
vac. After drying, samples were dissolved in sample buffer mentioned below and the

protein content was determined by the Bradford procedure (BioRad potein assay,

BioRad).

1D Electrophoresis
Sample Loading and Running Conditions
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In our case t_h_e column was operated by using a syringe. Recommended
elution conditions for both cases comprised increasing the ionic strength

waP2b6siags a step gradient of 2M NaCl in which the Binding pufigbyuaseh s
mM sodium WO 2006/010533 PCT/EP2005/007857 -14 phosphate p‘H@%ﬂ
-7, and the Elution buffer was 10 mM sddium phosphate, 2 M NaCl, pH

-7. Sample preparation 5 25 ml of the medium were cenirifuged at 10.

g, for 18 i Sonolh BRI RSP 0 L HS A 5 R A SHIR sl A ACE
» v s g ion ot thenbingl

e e o B g e e 5“%%“‘539%2% o g0

s6giufor phosphaterbefiel Gpllitio fsfoee TypipRssRiplacaS Resterreigitiedor 10
rltxr#én ?&Iaﬁ%’ %gf%ﬁﬁ@y Arilen $he £0LMALH hecofipading:Yalgmeisr running

epar lumn_ (HiTrap Heparin HP

. l, .Cat. 17-0406;
e NG WS E T EGhRAECSpeRTA HoCLT STy . NUPAGE MES
SNEIGhMERLal retains Ny hiepasilsehramatographgddng. #4eah atisyligeml of

was filled with bjnding buffer, In,addition to this.the st . ‘

oSN AL SABER 1 16 CyAn R e oy A Ao oufer
Zsatbto waofilied andics00totiUEiN BAGHSRBNIMAIE brfenvanst-gik defirophoresis
was.emaved and inordar iasayilibiate inyeelymRidbe.BQNEPAGE, [nvitrogen)

€
sepﬁarose was washed with 10 column volumes of binding buffer. 3. The
SeropiEi289neat frE fardd B¥described above and applied by using a

syringe fitted to the luer adaptor by pumping onto the column. 4. Then, the

g%%@ln Xvwga%%g%ég@ymes of binding buffer or until no material
fed uBnt. 25 b.

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

6. FinalletherpresifietkfigotinhssmereviigsalteithbylusingBR OB R2v) phosphoric
SR, B e el R R G108 USBRIRRINDOWSER SeRatRh, Ca,
USA) for further 24 h. The gels were destained with H2O and scanned in a standard
flatbed scanner. The images were processed using Photoshop (Adope) and PowerPoint
(Microsoft) software. Protein bands were quantified using the Image Master 2D Elite

software (Amersham Pharmacia Biotechnology).

LC-MS: For identification of secreted proteins our proteomics studies were also
performed using an LC/MS system named multidimensional protein identification
technology (MudPIT), which combines multidimensional liquid chromatography with
electro-spray ionization tandem mass spectrometry. In order to scparate the digested
proteins enriched by Heparin columns, our multidimensional liquid chromatography
method integrates a strong cation-exchange (SCX) resin and reversed-phase resin in a
biphasic column. Each MudPIT analysis was done in duplicate and separation was
reproducible within 0.5% between two analyses. Furthermore, 2 dynamic range of 10000
to 1 between the most abundant and least abundant proteins/peptides in a complex
peptide mixture has been demonstrated. By improving sample preparation along with
separations, the method improved the overall analysis of proteomes by identifying

proteins of a fraction enriched with secreted proteins. The MudPIT system included a 4
cm X 50 - pm i.d. x 5 pm C18 microSPE pre-column for sample concentration and an 85
cm X 15-pm id. X 3 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 nanoL.C column at approximately 8 pl.



10

15

20

23

30

30 phase chromatography (POROS R2, PerSeptive Biosytems), and dried
by using a speed vac. After drying, samples were dissolved in sample

wioigE mesntioned below and the protein content was determieddydiorss
Bradford procedure (BioRad potein assay, BioRad). 35 1D

Electrophoresis Sample Loading and Réming Conditions WO
2006/010533 PCT/EP2005/007857 -15 15 % of sample weée diss?{Jv gl/in eto
(20T Setisplechuifed (SApIE B35 2 AUFASEABS SA AR BG R by
AN %@éﬁ&%ﬁi@gﬁg@mmﬁ) sansadeionizeshiated tat 6.8infoma totajure of

volume of 10 I) and, before applying, onto the gel, heated at 70C for 10..
niites: Fhelapper HTeF EhRRTE IS e WIlF D00 B T NGB REE o" Peak

SifHBNiRg B RLEeI{MESTEP S funning-Buffanadsy preparderby dudingtainiess
50 ml'of 20X NUPAGE ME% SDS nin Buffed' tg{Qr%O %_ﬁgﬁq@igeg 150- pm-
sieatenyiomsiAREIR I IEEAP IO BP0 ST e antioxidant solution was
gﬁplggé@ the.y Qgﬁﬂlwfgﬁ&hﬁ;nbﬁﬁdﬂﬁﬁ&m@ﬁmveﬂbuﬁfﬁfcecft&nhi@ﬂwaﬁicient
?I ed with 600 mI"1X NuP%}G?E ﬁgﬁ unning buﬁgr at‘gddgc%l electrophoresiss or
ipigaserathibe SrRe BSRHSF I %r%tod’fﬁcntfspgifécry Srde gels
INGRAGE, MSHRI6n) fkPtatetprstimtizaotivat RIF fiskeat fapiostaing Hag mass
Destaining Procedyre After prafein, fix it SOKehibvdmnethandk measurements
K gﬁ%ﬁﬁ%ﬁgg%w/%s 37%?&%?&3643%?%%%%5&/ 12 h ,t%,éw eAksf;ﬁre.stained trap mass
aidhteo Nerdal THETEsE M RO LR T Hﬁ%%&%?‘hgf’ Ao further -
ﬁ;%éarom@e elsoaere desiaingbeitiChip0%nd seafingdvis BsstdR it/ MS.

atbed scanner. The images were processed using Photoshop (Adope)
and PowerPoint (Microsoft) software. Protein bands were quantified using
the Image Master 2D Elite software (Amersham Pharmacia

Biotec@nology). 20 LC-MS: For identification of secreted proteins our
ics studies were also performed using an LC/MS system named
multidimensional protein identification technology (MudPIT), which

eombines, multidisansianaldisuid ehmimatogeanby Ruittreatichamspray

lonization tandem mass spectrometry. In order to separate the digested
proteins enriched by Heparin columns, our multidimensional liquid )
chrom@idlgehyia 25ipadihioc e fecracel filitre P EE RRSEE AR OB
g%ﬁg}a@&pﬂ}?\fﬁﬁﬁg'mmf@%%&y in the measurement of serum and plasma and

blood levels of pancreatic hormone by immunodetection assays, €.g. Western Blotting

and ELISA.

Recombinant protein expression in E. coli

In order to generate antibodies to Pancreatic hormone, recombinant expression
of the protein is performed for obtaining immunogens. The expression is done applying a
combination of the RTS 100 expression system and E.coli. In a first step, the DNA
sequence is analyzed and recommendations for high yield cDNA silent mutational
variants and respective PCR-primer sequences are obtained using the “ProtecExpert RTS
E.coli HY” system. This is a commercial web based service (www.proteoexpert.com).
Using the recommended primer pairs, the “RTS 100 E. coli Linear Template Generation
Set, His-tag” (Roche Diagnostics GmbH, Mannheim, Germany, Cat.No. 3186237) system
to generate linear PCR templates from the cDNA and for in-vitro transcription and
expression of the nucleotide sequence coding for the Pancreatic hormone protein is used.
Bor 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
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biphasic column. Each MudPIT analysis was done in duplicate and
separation was reproducible within 0.5% between two analyses.

wiosthesnese, a dynamic range of 10000 to 1 between the megialpdndaitssy
and least abundant proteins/peptides in a complex peptide mixture has
been demonstrated. By improving sample preparation along with 30

eparations, the method improyed th | ey
e s S S S

ebpeleiTe SfReproidiettdentaigingrbasessHy i, s AL B RGY SEEoter:
Pﬂe'%%é%ﬁh‘éﬁhg?i% RleiCPNGERHALon aNdhaRBE S XpEaM TOPK BvEtGA8
e

b AL I Gy e R e S
BstaRbostagsratevedsotistionte Pelaatiedrpntgthecrmitiol ©usiuntis at
appremlel e | 10 20001010530 TIPSl OGBS Rl e

min't on with a sampje loss, of <5% (due to
{98y ARgGe e Vasvanefaprd A S SEIAAHSANE CoAdUQRETHIOL Protein
%ggﬁggpressure of 10,000 psi. The long 3-m particle packed 15-m-i.d.
capillary provides a separation peak capacity of approximately 103. The
column is connected by a zero dead volume stainless 5 steel unjon fittin

to a replaibaitieniibESranmmbs RAROMINTRN BIRIEIGS LOPSMRVEY .Sgand&rd
é?é@éhﬁi'é%&a@@ﬁ%mmﬁnﬁapmﬁmamnyzmeﬁd ailfice fonhijting the

fficient ionizatipn of the eluting peptide. Th == IS | to
BN TR TS0 At B T L0 pon b ot Hetogbon
entridentiicatiie. cAhfeltCRmaszenssd dn e Riivaseriaintpg phosphate, pH

3.18,9}%7? ge: MS,Paserapan;highrassu L assnpAsweltsrisr Sgandation

e use Of relative retention time (RRT) information, and a Finnigan ion dth
treipgnaBerasBevmsmiteplableanseri R fopRiSHT Q¥ e BReEhFIBRESEIRY and the
gg@&ﬁ@ﬁ{?g A\ﬁﬁ{ééio Exempies &ﬁoﬁﬁﬂ@ﬂ@ﬁﬂb ebhantihdfiestduthe is washed

a-cell fajlure marker Pancreatic hqrmone . Polvc Q%%‘E'
it Se¥iFIh ﬁ?evg‘ﬁﬂféﬁggﬁﬁsrglgﬁgr?@;%%egg swaée(hr%grated fol;r?%?r}éﬂt{gtrgggng

phifagtantjpbig. inthe resasinendrmusidsarigarss ¢ pladmeng P sehite Buffer
%‘{{?Q&ﬂ apgrealis harmang dvémmunodetection assays, e.g. Western

otting 20 and ELISA. Recombinant protein expression in E. cola

Production of monoclonal antibodies against the protein pancreatic hormone

a) Immunization of mice

12 week old A/] mice are initially immunized intraperitoneally with 100 g
pancreatic hormone. This is followed after 6 weeks by two further intraperitoneal
immunizations at monthly intervals. In this process each mouse is administered 100 pg
pancreatic hormone adsorbed to aluminum hydroxide and 10° germs of Bordetella
pertussis. Subsequently the last two immunizations are carried out intravenously on the

3rd and 2nd day before fusion using 100 pg Pancreatic hormone in PBS buffer for each.

b) Fusion and cloning

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

. . . . 7
process ca. 1* 10® spleen cells of the immunized mouse are mixed with 2x10’ myeloma
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In order to generate antibodies to Pancreatic hormone, recombinant
expression of the protein is performed for obtaining immunogens. The

wWORIRssignds done applying a 25 combination of the RTS 10@-gxpsassinnss7

system and E.coli. In a first step, the DNA sequence is analyzed and
recommendations for high yield cDNA-sifent mutational variants and

respective PCR-primer s are;obtai h

R TR A BB g SR e e PIAGRIRPRT.). The

&wwwmmﬁmmmmwem&wmmmmwwm% serfRpliigTkand
n ITE %i'algg}g ar Jeonlaieanesatian-ao Saie KigdagtiRoctiscarded, the cell

lagno jStics GmbH, Manpheim, Germ 1862.
BRI R S b

BRdmeKAessiddedf thé mircib bligépstipgeAferchalinifor wsePhAtrahfit C
E?W’Eﬁdo %aﬁ LiSeed, QS WssiptR: Qd@é&'ﬂ%ﬂ@&ﬁlﬁﬁelaﬁeiﬁmwﬁmmbﬂff; 5

e expresse proteln Contalns a IS fa o est SSI \ -
e ATSBY HENIPGR (LRI ESIAR L8 e TR S Aia. 1
%%T/xﬁﬁg@ﬂv%ﬂﬁfg&w fild deﬁ@atnbmdmmdmad(&@ivﬁcmg%maé) and

in tructlo of the, f 4 gb@eﬁg:&gf@guga &Qﬁlt;aﬂ’ltﬁ]@a up
& ﬁ%%leélsa?ye? it e %ﬁgﬁﬁgg&oﬁ?’;&gﬁp@er rip omal bi site andn

w&emuh@%@m@mwtﬁw%& BAD SPAVIROS e%ase‘m‘"

@é&fb&hﬁm@ﬁ&ﬁl@l‘m SabIN by oA300104,) iolomi m@ﬂaenﬁgna%}@}%()%
5# t iuglarée Al ?mllil IngiRg, T ﬂ%&ﬁi@ﬁ@%@%@&tﬁi‘@&ﬁef ca. 10

ns orme into E. coli BL 21 (DE 3 §tud|er F.W. ne ositive
mqmwspﬁmymltm ar ooty dorsasaitcamebedh SR LT g
ultiyatediffed ok hassadon peoleinceipriessiqattOLy uifimtigia 8fiorescence

Is-Pancreatic hor e fusion proteln f 1 aMded to th
BROVAHGE Sﬂrﬁ?’f\lﬁ%ﬁ%faﬁeog%ﬁs %ﬁmnérle ﬁ,gg%(ﬁgggg?eggg&?gﬁuree fote

gaedaining sheoeprasiig. vector for the His-Pancreatic hormone fusion
protein is pelleted by centrifugation The cell pellet is resuspended in lysis

buffer, contalnln H, 8.0,,7 uanl oride, imidazole
éﬁ@%ﬁ‘é’l%‘é’m} nféﬂ 5%9‘%5 oﬁ%ﬁ?ﬁﬂa grégli%%% Ultra-Turrax(r).

Insoluble material is pelleted by high speed centrlfugatlon and the
S“per”%‘HQB%ﬁHBHﬁdcéﬂs%Mﬁﬁal ate Whrearatdgnaipid tol0fmellype ml in RPMI

| hed with | f 1
DGR O BRI RETIE B £ i U ERhe”

hatheehantigeOds Wﬁédmlh@m,MgdﬁrM@Sb%L Order No. 144- ()5%} On average

concentrations of 100 yug monoclonal antibody per ml are obtained in the culture
supernatant. Parification of this antibody from the culture supernatant is carried out by
conventional methods in protein chemistry (e.g. according to Bruck, C., et al., Methods

in Enzymology 121 (1986} 587-695).
Generation of polyclonal antibodies

a) Immunization

For immunpization, a fresh emulsion of the protein solution (100 pg/ml protein
Pancreatic hormone) and complete Freund’s adjuvant at the ratio of 1:1 is prepared. Each
rabbit is immunized with 1 ml of the emulsion at days 1, 7, 14 and 30, 60 and 90. Blood is

drawn and resulting anti-Pancreatic hormone serum used for further experiments as

described in examples 3 and 4.
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containing SDS under acidic conditions. 20 Production of monoclonal
antibodies against the protein pancreatic hormone a) Immunization of

woiegndgivgaek old A/J mice are initially immunized intraperitopealbpywitkroo7ss?

100 g pancreatic hormone. This is followed after 6 weeks by two further
intraperitoneal 25 immunizations at mo‘r?t?ﬂy intervals. In this process each

seds administered 100 g, pancreatic hormane adso glminum
Ei/%iy}l §<f|-1 %gé)ﬁloo ﬁ%{g‘fé%?%ng %&é@?ﬁ?ﬁ%@%sﬁéhbsﬁﬁ@ the last
puesipitatipizeitbneparicesidea brmme Bl SBRicon the 3rd and 2nd day

before fusion using 100 g Pancreatic hormone in PBS buffer for each. 30

b) Fusign and clonpa. Spieen.aellsplibe Fig mmpestassarding (e,

are fused with myeloma cells aqcordin%tp Galfre, G., and_lglllstei s G dituted
M thBUTIre PR 78 4o th 3 MET s T orieals el ilicﬁg@;cbféfedﬁme
R thednemurizadmanse: stgormixedivwity 24673 Myetothasiile is

2006/010533, PCT/EP2005/007857 - -AG8: collected.
ERELSE0] L SLAF S0 1%%5‘&%%?5??2%%%% R eced

s hEtob HeeswpeTR RIS BHosEa&AD Mitfiadeitreaf %é%?ﬁiirbé%faféhered
At '{ngd again at 400 g in a 50 ml conical tube. The supernatant is

discarded, the cejl sediment is gently loosen i OF .
e TR GoD e SR, PESERAR DR b e by o
dipgpttirige Adtiridnmfia i swemeerbi sl BiEcolstion RPIMalsADRRRGR 0f2 M.

%ﬁ@g&a fed Sran:wise) sbHaAT (e BANBERIYITS WithiffgResio (B06ehs, Mimin,
A;‘te wards 5 ml RPMI 1640 containing 10% FCS is added drop-wise
ithin ca. 1 min, mixed thoroughly, filled to 50 ml with medium (RPMI

Th40uA%BRES) dincirdebsBuupdtty sahtiligddofép 10V He2Od e PH 7.5,
%8&%@9%&@&@9&%@%&% TR HiRRP M EAAABIAAILBI00 x g, 15 min,

containing 10% FCS and sown in hypoxanthine-azaserine selection
fvédiems et G MY poxanthine, 1 g/ml azaserine in RPMI 1640+10%
FCS). Interleukin 6 at 100 U/ml is added to the medium as a growth factor.

@EE)etE x%ei!at%g gﬁﬁgﬁgﬁgﬁ%ﬁﬁg@r% are tested for speC|_f|c antibody.
ancreatic hormone-positive primary cultures are cloned in 96-well cell
culture plates by means of a fluorescence 15 activated cell sorter. In this

proces® sigalionilteibitkirG ltrb@gHy m Wisngdbis () thid/! NaFH,POa/NaOH, pH 7.5,
30 mM NaCL Per ml IgG solution 50 pl Biotin -N-hydroxysuccinimide (3.6 mg/ml in
DMSO) are added. After 30 min at room temperature, the sample is chromatographed on
Superdex 200 (10 mM NaH,PO,/NaOH, pH 7.5, 30 mM NaCl). The fraction containing
biotinylated IgG are collected. Monoclonal antibodies have been biotinylated according

to the same procedure.

Digoxygenylation of polyclonal rabbit IgG

Polyclonal rabbit IgG is brought to 10 mg/mi in 10 mM Nal,P04/NaOH, 30 mM
NaCl, pH 7.5. Per ml IgG solution 50 pl digoxigenin-3-O-methylcarbonyl-g-
aminocaproic acid-N-hydroxysuccinimide ester (Roche Diagnostics, Mannheim,
Germany, Cat. No. 1 333 054) (3.8 mg/ml in DMSO) are added. After 30 min at room
temperature, the sample is chromatographed on Superdex® 200 (10 mM
NaH,P0O4/NaOH, pH 7.5, 30 mM NaCl). The fractions containing digoxigenylated IgG
are collected. Monoclonal antibodies are Iabeled with digoxigenin according to the same

procedure.
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medium as a growth additive. ¢) Immunoglobulin isolation from the cell
culture supernatants The hybridoma cells obtained are sown at a density

wof 2bydomeslls per mlin RPMI 20 1640 medium containing 16%4/Efs5 anéhss7

proliferated for 7 days in a fermenter (Thermodux Co., Wertheim/Main,
Model MCS-104XL, Order No. 144-050).2 )n average concentrations of
100 g monoclonal antibody per ml are obtained in the culture
supernatant. Purification of this antibody from the culture supernatant is
Eaxmeploft by conventional methods in protein chemistry (e.g. according
to Bruck, C., et al., Methods 25 in Enzymology 121 (1986) 587-695).
?\?en?gla&iﬂ 0E)f polyclonal antibodies a) Immunization For immunization, a
fre&h Emul€ion of the protein solution (100 g/ml protein 30 Pancreatic
hormone) and complete Freund's adjuvant at the ratio of 1:1 is prepared.

Each rabhitiis imppnizegionih donliedithelefrutsion aheliysnlby Hépand columns

0, 60.and,90. Blood is drawn and resulting anti-Pancrgatic
LR R R S e e B e B R e TSRl (ki 7.5),
\WEO 2008760538 HCTiveRAIoS/PoTes and gasyifuant tibhW0IgéT 10 min at 4°C.
(RewegipHin R eAJRRb hSRMRY WeOHRAl R DH BRIGUAN Wit 2 standard

caprylic acid an@ mmonium sulfate One volume O]:T-L&t‘)bit S&E%g‘aéats i##eerdmbdn
VIR PO O R A TS e F T8GR BESABY 1178 P S ad Usted to &
4dnplts ith Fasplasefeapedimbtidrie5ii 6 diifed. Bsdiopphrol blue, 25%
dheiropanise wodles vigaraus stiskeg- phiter S0, AUNARELSABIPIR iB°C for 5 min,
centrifuged (13,000 x g, 30 ry?l_?l,a4C), the pﬁrlﬂl‘zt %slcéaé%ed and the Bioscience)
SABBHRa R CORUeR DT B POrtRESBAPRIASEAEiS Rt A RS T By iR e
aaditidecab2Mtfis-ahemantfittexdio] ¢ 2minThedmmfien glotedirom theblocking
%gg&ﬁﬁﬁﬂgﬁmf?ﬁh@ﬂﬂﬁﬁ%ﬁ@@rl\ﬁ@m%@wﬂwx 6l SARIHSE non-fat dry
addition of a 4 M ammoniam sulfate, o;ﬁ%él)%n to a final corhcﬂ?#ﬁr tion %f 2
wrilieherpsrbiRste i FHBABYISBUTR Buaetsihyres q%&io% 18 at room
(2908 mrkorevjrcti4Ely. Afer supbingtarinissdiscaddedh With peteinissolution (0.3%
Wse%lr\llegﬂmir]{ Otrrlrg_ u%ﬂgp%%?%nwaﬁé’ were incubated with a horseradish
peroxidase conjugated anti-rabbit IgG (H-+L), anti-mouse IgG1 and anti-mouse IgGza
(Southern Biotechnology Associates, Inc., Birmingham, AL), respectively, for 1 hr at
room temperature. Membranes were washed 3 times for 10 min and antigen-antibody
complexes were visualized by an enhanced chemiluminescence’s reagent {Western
Lightning v, PerkinElmer Life Sciences, Inc., Boston, MA) on an X-ray film according to

the manufacturer’s protocol.

Example 5.1

ELISA for the measurement of Pancreatic hormone in human serum and plasma

samples.

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

digoxygenin, respectively.
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30 mM NaCl and exhaustively dialyzed. The dialysate is centrifuged
(13,000 x g, 15 min, 15 4C) and filtered (0.2 m). Biotinylation of polyclonal

wnhhiAg96asR0lyclonal rabbit IgG is brought to 10 mg/ml in 10g@Mep2005/007857

NaH2PO4/NaOH, pH 7.5, 30 mM NacCl. Per ml IgG solution 50 | Biotin
-N-hydroxysuccinimide (3.6 mg/ml in 20?DMSO0) are added. After 30 m|n

at room temp ure, th ample IS cnrom ra he

(10 mM Miﬁ%ﬂﬁf’aﬁﬁﬁg Vl‘lfailgmé%m %[9% e ? é]ig%?ﬁl&ggnta nin

btotmylaiteﬁak@ﬁsmmﬂebt@dnm@@b{dﬁaﬁbm §0ﬁ§'9é%%éh10 pg/mlin 10
ac dﬁ@gzé@ﬁhﬁ SRS NMOLREd 21 RSTRigaXyEafationtefion, plates

g?@%%nal rabbt I9G Palyclan bit | b

I yc t IS Droyg
AERIYshe2 %%H%—W l(ﬂ%gg b ll%lr;ﬁg “Per m%g %rglutlélnng%%&ed for2h
dighxigenia-@:@l Mhymafmwcan@mmwp@@ (see Example 2) as standard

%8% %gg%%ﬁ%%@ 1r§sg 31%?@ @d@gfgoms Hma%;g@mmem
) m
hﬁﬁ%‘?‘i‘ﬁdﬂ?@@%ﬂﬁ eiﬁ&%‘f‘aﬁﬁ Qaté ?fée Waﬁe‘%&%%; Specfi
fswemdmf)aa@ﬁd@mmmuumm@amﬁem@ae@mﬁM@@a&ﬁ The
ac | o
R i
W%eémbs@spﬁt’f‘ﬂe%ég O Pt A ML o DD s
Rroteishsaniplesienicheehand isdlated frotb ods. hretiinet ﬁyﬂﬂ@p&?me incubated

]\/lfl?ns- qﬂ?j%ig%&%l’%g 20l OEa'ﬂésS@iH&l% Buifanaansistipg,of 10

B0 mM NaCl. 005 %
Sdprmferienl %@@2&9 RPN 30. GI?I‘?é HT}’geé‘lhen%Pr‘é%eﬁ Sﬁ%stgf% /4

3.@9@33’@,@'9%@&@11@1&50!% Py Brezfobthusing subtenuerdybeachedhree times with
RS ThEe R enge SR hANE R HRUT D HNAa L Al ich

xﬁ’?(f]nsamp es WI sam le bu rs-HCl, 260 SDS, 0.1%
BASTpABASI amm@ogaé%@c@m/@emoaﬁ@ fwwﬁrr@ﬂznﬁ%gﬂeap%m%%ﬂ% By

andgagsatianat I0GeiehRdnifler SBroplesnuerdsapavdthdibyITa/Sader.
homogenous ExcelGel SDS gels (Amersham Bioscience)

Example 5.2
Validation of Pancreatic Polypeptide in human plasma by EIA

The Enzyme Immunoassay kit used for validation of Pancreatic Polypeptide was
designed to detect a specific peptide and its related peptides based on the principle of
"competitive" enzyme immunoassay. The kit was purchased by Phoenix Pharmaceuticals,

Inc., (Art. Nr. EK-054-02) and performed according to the manufacturer’s protocol.

o The assay buffer concentrate was diluted with 950m! of distilled water. Standard
peptide was prepared.

e Primary antiserum was rehydrated with 5ml of assay buffer, and vortexed.

e Biotinylated peptide was rehydrated with 5ml of assay buffer, and vortexed.

¢  Well A-1 was left empty as Blank.

e 50p! assay buffer were added into a well to determine Total Binding.

e 50l of the prepared peptide standard solutions were added into wells.

¢ 50pl samples were added into their designated wells.

e 25ul rehydrated primary antiserum were added into each well except the Blank

well.
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and electro transferred onto Nitrocellulose membranes. After incubation in
blocking 15 solution (10 mM Tris-HCI, pH 7.5, 150 mM NacCl, 0.05%

whnesn2Rand 5% non-fat dry milk), membranes were incubategd:wsiths 007857

rabbit anti-rat antibody for 2 hrs at room_temperature, respectively. After
washing 3 times for 10 min with washiﬁé%‘olution (0.3% Tween 20 in
tris-buffered saline), membranes wer incuba%

dwith a h dish
perOxié’ésléf Bﬁﬁ@%@%ﬂﬁﬁ%ﬁ CHES)E aﬁii_WI to%ac?%ﬁi%xé%pt the Blank

ouse’lgGian
anti-mauge 1gG2a 20 (Southern Biotechnology Associates, Inc.,

Birmingham, AL), respectively, for 1.hr at .ro tempeFat . Membranes
were w ‘F]gar%”%\’%g‘%o"rvafoger%ﬁﬁfp an gﬁ%atg Eiarii]%ﬁiﬁody (com%Iexes were
visualizee: by anestiseced chehutediindstemcets neag dempresiern

Lightning TM, inElmer . Life.Sciences, Inc, +MA) Xqrays
film'acég’r‘aﬁ%@oﬁ%]"éaﬁﬁéﬂ‘ﬁ efc?etlﬂ?gruss pr?o‘fggg n%%%?aan%@ %E.qagrlr_ll)SA for
the measuremdRChhRbpinsdfe ey BTN ARAAsSB GRTEHE SRk SR
sampleg, 05 detgetion of pancreatic hormone in human serum or plasma,

a sandwich ELISA is developed. For capture and detection of the antigen,
aliqaot<\BS fies aemopshbraatieeiBRngHP By clonal antibody (see Example

2) aje coniugated with higtinangdagigoxygenin, respectively. 35 WO
2006/010533 PCT/EP2005/007857 -21 Stregtavidin-poate(jbg&we

microtifeqplaced et tsdianiites sehebromis i %?8?@3%?&%“

oo pelelonabagsibec feroREINaLa(Wein d Qo Maibrskhes,
pH 7.4, 1% BSA, 0.9% NaCl and 0.1% Tween 20. After incubation, plates

are wadhsdrsaamisswatrcocolsi NGk IAGS spdrineuhiss IR at&then
incupatggl,for,2 oty BithanASepRlSHutines of theresampinat praigifibed

(see Example 2) as standard antigen or with diluted plasma samples from
patientgbA¥er binding of pancreatic hormone, plates are washed three

times Wilp R b Mk Aukidn Prrenh: i ispedficadizieationahboththcluding
pancreatic hormone, wells are incubated with 100 p1 of digoxygenylated
anti-paﬁ&@&ﬁ%kh‘ﬁ one polyclonal antibody for 60 min at 10 g/ml in

e The immunoplate was resealed with APS and incubated for 1 hr at RT.

e 100ul 2N HCI were added into each well (including the Blank) to stop the
reaction. The next step was initiated within 20 minutes.

¢ The immunoplate bottom was cleaned with 70% ethanol.

e APS was removed and the immunoplate doaded onto a Microtiter Plate Reader.

e Read absorbance O.D. at 450nm.

The standard curve was plotted on semi-log graph paper. Known concenirations of
standard peptide and its corresponding O.D. reading were plotted on the log scale (X-
axis) and the linear scale (Y-axis) respectively. The standard curve showed an mnverse
relationship between peptide concentrations and the corresponding O.D. absorbances. As

the standard concentration increased, the intensity of the yellow color, and in turn the

O.D. absorbance, decreased.

The concentration of peptide in a sample was determined by plotting the saruple's
O.D. on the Y-axis, then drawing a horizontal line to intersect with the standard curve. A
vertical line dropped from this point will intersect the X-axis at a coordinate

corresponding to the peptide concentration in the unknown sample.
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10 10 mM phosphate, pH 7.4, 1% BSA, 0.9% NaCl and 0.1% Tween 20.
Thereatfter, plates are washed three times to remove unbound antibody.

whi ddexbstep, wells are incubated with 20 mU/ml anti-digoxsgenipR@bh 7857

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 15 the same buffer. For detection of antigen-antibody complexes,
wells are incubated with 100 pl ABTS solution (Roche Diagnostics GmbH,
Mapnhern, Germany, Catalog No. 11685767) and OD is measured after
30-60 min at 405 nm with an ELISAr r.1.E leH.2 20 Validation of
Balsa A B o prnads SR SRS T
Immunoassay kit used for validation of Pancreatic Polypeptide was
designed ?&%ﬁ%@é&%&ﬁ%‘sﬂgﬁe&i@&&%ﬂ@ Jslatad pepiidesbased aeitbeptides
principle o "c.ompetiti\{‘e" enzyme immunoassay. The kit wa urchase(;l ed b
byspthee iR PIREia 08 | GRRRSBE tn SRR WF’@IRO-?J‘%&Yoz fdperidrmed o oY
BREEKEINSHIR e AR ABIHI /SN0 QKK - Frie(d3sayd pdfénosdcenwatag to the
was diluted with 950m1 of distilled water. Standard peptide was prepared.

' (SRS O4s rehydrated with 5ml of assay buffer, and vortexed.
30 Biotinylated peptide was rehydrated with 5m1 of assay buffer, and
vortexed. * Well A-1 was left empty as Blank. 50l assay buffer were
added into a well to determine Total Binding. 50l of the prepared peptide
standard solutions were added into wells. 501 samples were added into
theimgasggnated wells. 35 251 rehydrated primary antiserum were added
into each well except the Blank well. WO 2006/010533
PCT/EP2005/007857 -22 25| rehydrated biotinylated peptide were added
iFteisiinshanalydixebpatiget Bid#ik well. The immunoplate was sealed with
acetate plate sealer (APS). The immunoplate was incubated for 2 hours

Sfé{‘%?f%] égg;?s%gf%rg.ﬁg?l g]raﬁkéﬁyn%r%awglﬁe&%&%%ﬁ RIS KW@ Sneasuring its
levels in 10 diabetic I;)atien'ts 'de;.;ending on injections of exogeneous 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 evaluation with
values <0.05 taken as significant.

The results were as follows:

Control: 30.9 pg/ml +/- 3.4 pg/ml

IGT (impaired glucose tolerance): 31.7 pg/ml +/- 5.5 pg/ml, p=0.75
IGT+IFG (impaired fasting glucose): 44.6 pg/ml +/- 15.1 pg/ml, p=0.012
Type IT diabetes: 69.8 pg/ml +/- 26.4 pg/ml, p=0.00022

Type I diabtes: 44.6 pg/ml +/- 10.3 pg/ml, p=0.00086



16

15

20

25

30

35

(8]
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a)
b)

seconds, 4C) and pipet 121 SA-HRP into 12ml assay buffer to make
SA-HRP solution, vortex. APS was removed from the immunoplate
Contents of wells were discarded. 10 Each well (except the Blank) was
washed 5 times with 3001 assay buffer. 1001t1 SA-HRP solution were
added into each well except the Blankavell. The immunoplate was
resealed with APS and incubated for 1 hr at RT. Wash and blot dry the
immunoplate 6 times with the assay buffer as described above. 15 100|
substrate solution provided in this kit were added into each well including
the Blank well. The immunoplate%g‘rgesealed with APS and incubated

for 1 hr at RT, 10012N HC| were added into each w ILs(tincIu‘ ing the
T o R R T L AR R 26 mimutes.
20 Pheitmpaiopldtepttorhtwasidieanadiwithidi®ds ethanol. APS was

rem@&%@cﬂﬂg iha ppnwnontate doaged anig.a Migrpiiter Rlale | t%(?l%%ﬁ'e under

Read absorbance O.D. at 450nm. The standard curve was plotted on

semf B¢ Grapt papErk s Wrresicentrations'sr o srindatdipépckearidnd
its cpsrRaReRdiNghD «FRading were plotted on the log scale (X- axis) and
the linear scale (Y-axis) respectively. The standard curve showed an

invefSE e FEIAR AP BRI A gaRuhiod e iith s asagisof beta cell failure.

correspanting @ilriabser hansesiAso thestandare nonee ntcalign of
increased, the 1nterasit¥ o%hg X.ellgve/‘ color,.acrild.i tl{Jm the O.D.
absdibance: decrégasédrdo” R EONEERTALISR'S u|§(a?ptide in a sample was
determiniedihy pldttimgpihevsarm pie's fiO Hhdon: the ¥ faxisy theadiawingha under

norizomaHing B-SRRT I A AR BN S A LR TIGELING AropREd,g

from this point tersect the X-axis at a coordinate correspon f%g’to
the paptitatsoireermatioitin the unknown sample. WO 2006/010533

PCTIERINAR/ 07 8RduneS BXFMRIBRR in (b) to the amount of complex formed in

beta-cell failure.

A method for monitoring the efficacy of treatment of diabetes, comprising the steps of
providing a liquid sample obtained {rom a patient treated against diabetes,
contacting said sample with a specific binding agent for pancreatic hormone under
conditions appropriate for formation of a complex between said binding agent and

pancreatic hormone, and

correlating the amount of complex formed in (b} to the amount of complex formed in

the absence of treatment.

The method according to any one of claims [ to 3, further characterized in that said
sample is serum.

The method according to any one of claims 1 to 3, further characterized in that said
sample is plasma.

The method according to any one of claims 1 to 3, further characterized in that sai.d
sample is whole blood.

Use of protein pancreatic hormone as a marker molecule in the diagnosis of beta cell
failure or in the early diagnosis of type 1I diabetes from a liquid sample obtained from an

individual.
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Validation of Pancreatic Polypeptide in human plasma by RIA 5 The kit

used was designed to detect a specific peptide and its related peptides
based on the principle of "competitive" enzyme immunoassay. The kit was
purchased by Phoenix Pharmaceuticals, Inc., (Art. Nr. RK-054-01) and
performed according to the manufactger's protocol. 10 Example 6 15
Statistical analysis of patient data: Clinical utility of the novel marker
pancreatic hormone was assessed by measuring its levels in 10 diabetic
patients depending on injections of exogenous insulin and comparing the
léve s withi thosechisaduvettin 1 Ovpatibntsagitrs desmonstratdcasenmil deteed from
Zgaﬁgﬁtgggﬁté%g%@H%{E@g)&qg%%;a&gerformgd b_y standard Student's

t-test evaluation with values <0.05 taken as significant. The results were

as follows: 25 Control: 30.9 pg/ml +/- 3.4 pg/ml IGT (impaired glucose
talecneRdicdd ph R o BraRAUEH Rrfef T dEditdRG npaired;fasting
glucose): 44.6 pg/ml +/- 15.1 pg/ml, p=0.012 Type Il diabetes: 69.8 pg/ml |
+7OPBAHGN B 20 BRSO S FIPE IMFABERC AE 4 £ 8! i he diagnosis
Ps-O0Q86 24iutsldinns a5iduid mefhodiiemteraiagnosisiatibsta cell failure
comprising the steps of a) providing a liquid sample obtained from an
individual, b) contacting said sample with a specific binding agent for
pancreatic hormone under conditions appropriate for formation of a

complex between said binding agent and pancreatic hormone, and 10 c)
correlating the amount of complex formed in (b) to the diagnosis of beta

cell failure. 2. 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
pancreatic hormone under
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conditions appropriate for formation of a complex between said binding
agent and 15 pancreatic hormone, and c) correlating the amount of

failure. 3. 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, 20 b) contacting said sample with a
specific binding agent for pancreatic hormone under conditions
appropniateHor fosmation of a complex between said binding agent and
pancreatic hormone, and a) correlating the amount of complex formed in
(b) to the amount of complex formed in the absence of treatment. 25 4.

Tﬁé]rﬁéthgd ARESPARTY 16 A1 ORE Gt claims | to 3, further characterized in

that said sample is serum. 5. The method according to any one of claims

1 Qi’} Ur@ﬁ!c%@éﬂ%t%?c?ge&% %%Ida %@@%/’ﬁa&@n@og’%(@t Q%ll failure

method according to any one of claims | to 3, further characterized in that
said sample is whole blood. 7. Use of protein pancreatic hormone as a
marker melesulesivethe diagnosis of beta cell failure or in the early
diagnosis of type Il diabetes from a liquid sample obtained from an
individual. 35 -25- 8. Use according to claim 7, wherein the early diagnosis
is ra&fe with a sample derived from patients suffering from glucose
intolerance. 5 9. Use of protein pancreatic hormone as a marker molecule
for beta cell failure in combination with at least one other marker molecule
for bEta cERFAIIE iNtHE 8iagndsis of beta cell failure from a liquid
sample obtained from an individual. 10 WO 2006/010533
PCT[FP2Q05/007857

<Z1i>

<212>

<213>

<220>

<221>

<222>

<223>

<400=>

95

PRT

Homo saplens

human Pancreatic Polypeptide

{L}..{95)

accession No. P01298

Met Ala Ala Ala Arg Leu Cys Leu Ser Leu Leu Leu Leu Ser Thr Cys



1/3 SEQUENCE LISTING <110> F. Hoffmann-La Roche AG 5 <120>
Pancreatic Polypeptide as a target/marker for beta-cell failure <130> case

WA 0813544895 2 <170> Patentln version 3.2 <210> 1 10 <211>98 p5&kas0sy
PRT <213> Homo sapiens <220> 221> human Pancreatic Polypeptide

15 <222> (1)..(95) <223> accession No. P01298 <400> 1 Met Ala Ala Ala

Arg.Leu,Cys Leu sen Lentenken Leu serctlr Cys 20 1o, 10,15 W0, .,
2006/010533 PCT/EP20051007857 2/3 Val Ala Lou Leu Leu Gin Pro Leu

Leu Gly Ala GIn Gly Ala Pro Lou 20 25 30 Glu Pro Val Tyr Pro Giy Asp
Asn Ala Thr Pro £5lu GIn Met Ala GIn 3240 45 5 Tyr Ala Ala Asp Leu Arg
Arg Tyr lle Asn Met Leu Thr Arg Pro Arg 50 55 60 Tyr Gly Lys Arg His
Lys Glu Asp Thr Leu Ala Phe Ser Glu Trp Gly 65 70 75 80 Ser Pro His
AlaEAta Rral Pro Avg Ghe L8 SerPren ebsAShr @yclG85 9 9% 218>62n

35 40 45
5 Tyr Ala Ala Asp Leu Arg Arg Tyr Ile Asn Met Leu Thry Arg Pro Arg
50 55 60
Tyr Gly Lys Arg His Lys Glu Asp Thr Leu Ala Phe Ser Glu Trp Gly
65 70 75 80
Ser Pro His Ala Ala Val Pro Arg Glu Leu Ser Pro Leu Asp Leu

10 85 90 95

<210> 2
<211> 98
<212> PRT
15 <«213> Rattus neorvegicus
<220>
<221> rat Pancreatic Polypeptide

<222> (1)..(98)



<211> 98 <212> PRT 15 <213> Rattus norvegicus <220> <221> rat
Pancreatic Polypeptide <222> (1)..(98) WO 20061010533

WEHR2635/007857 3/3 <223> accession No. P06303 <40p2p2eiMehHgres7

10

15

Val Ala Tyr Tyr Cys Leu Ser Lou Phe/teu Leu Ser Thr Trp 51510 15
Val Ala Leu Leu Leu GIn Pro Lou GIn Gly Ala Trp Gly Ala Pro Leu 20 25

30_Glu Pro Met Tyt Pro GlyAsp Tyr Ala Thr His Glu GIn Arg Ala Gin 35
40 45 10 Tyr Glu Thr GIn Leu Arg Arg Tyr lle Asn Thr Leu Thr Arg Pro Arg

50 55 60 Tyr Gly Lys Arg Asp Glu Asp Thr Ala Gly Leu Pro Gly Arg GIn
Lousz&R- 70275 80 Pro Pro Cys Thr Ser Leu Leu Val Gly Len Met Pro Cys
Ala Ala Ala 15 85 90 95 Arg Ser

Met Ala val ala Tyr Tyr Cys Leu Ser Leu Phe Leu Leu Ser Thr Trp

val Ala Leu Leu Leu Gln Pro Leu Gln Gly Ala Trp Gly Ala Pro Leu
20 25 30
@lu Pro Met Tyr Pro Gly Asp Tvr Ala Thr His Glu &ln Arg Ala Glo
35 49 45
Tyr Glu Thr Gln Leu Arg Arg Tyr Ile Asn Thr Leu Thr Arg Pro Argy
50 55 6C
Tyr Gly Lys Arg Asp Glu Asp Thr Ala Gly Leu Pro Gly Arg Gln Leu
65 70 75 80
Pro Pro COys Thr Ser Leu Leu Val Gly Leu ¥Met Prc Cys Ala Ala RAla
85 a0 95

Arg Ser



