Pancreati c Pol ypeptide as target/ marker of beta cel
failure Type 2 diabetes is a disease of fast grow ng

worodehadde | nport ance and can be descri bed as a&cTaiPkaosm07857
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of the pancreatic beta-cell (beta-cell failure) to
conpensate, with enhanced insullin secretion of the
beta-cells, for peripheral insulin resistance. This
failure is explained by both a relative |oss of
beta-cell mass as well as secretory defects that

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

insulin mai gy L3 Skelebake %e@n}%ﬂler%!fﬁ&%' %ll ﬁﬁﬂ%r
or gans. The {085 of beata-celt elieved to

be triggered by |ong-term exposure to enhanced |evels

of gl UBARS aalsﬂetés'lfﬁé Qﬁea(sg})yﬁ& rgr&m W oRRIRX £ Wamémﬁf&n be

IS Ccurr Yy nNo Clinlca oven treat ment at coul
plesenilyed 2o p fajbirepf @epan@batwfb@ta -ealldbefadie failupe)/ tglcpmpersate, with
C&%Qhéécﬁﬁﬁﬂm s'écr\éﬂbﬁ gf tﬁL} %gtabc%llﬁ $5¢ Sﬁél{lghgrgl ﬁiﬁﬂﬁﬂ ;e¥1s8§&,t §his failure
at nent an etectl on
bie t@lmhdl by boﬂhwrrelatwe rommfthetmceﬂlhmss as welhpy sscretong defegte that
OheRE s?ﬁa%'cw@issl lhtl}ﬁﬁ sfea%ug%gﬂ{efbg&og@g gaya@ééwe ﬁilgg:!;fsensmmy

Su rol ns ernore

Wouhsjlhlu reaigly 1adké¢talagesdecbut dgn in oshenmgam The fss ofbata-gell function
[ f

1}@ %@;&8& fogl%éetrrln %:r%@ g2 on 101{1 ?%dsﬁga t3 ep%)%(c%ﬁgévgg 8\},-E@C&J§ Yhd lipids

ngheb—haﬂgxﬁanaqécreen for conpounds t hat prevent,

attenuate, or inhibit beta-cell failure, and for a

mar ker that allows for nonitoring and/or diagnosis of

bet a- cEhdre fsa::uknenﬂy ab climicalyriroen tsdatigentghatt opplsl prievent or delay beta-

e Ilab th se
eSS R gyt Afitiohs Ry S IR oA Rkl Bty beter
patdees for ﬁeerttrreaﬂind:mhﬂmmfoe detaatloun\uflbe’am}:ﬂ falurb enfitnction that are
rom the state of
BAnts ssht e HoPy R e A TR E B frlP ot dth insuln
3frosulio onCHgtppidpt | de hornone, is synthesized in
pancreatic islets of Langerhans and acts as a
regul at or of pancreatic and gastrointestinal functions.
Sur pr i Birtt@hnord, it watd be un ddvahedge toilentifyadarkenseha cafi be detected in
%gcreted pancreati c hornone are found in beta-cel
#f%%t-e. Therefore, the present invention provides a
target for the treatnent and/or prevention of
di abetes, and a novel marker for the early diagnosis
of beta-cell failure in diabetes. Surprisingly, it was
f Dencdiptibapf inventéarsed | evel s of secreted pancreatic
hornmone are found in beta-cell failure. Therefore, the
present invention provides a target for the treatnent
and/ or Thgr amecrftth@preeefnt lveteaticmislto idankifr @nd prodide amoveltarget to screen

"Rt iéc%lpoundstt‘_{:fa“a"c preven¥ attenuate, or inhibit beta-cell failure, and for a marker that

allows for monitoring and/or diagnosis of beta-cell failure at an earlier stage of type II

diabetes and more reliably than can presently be done.

Surprisingly, it was found that the use of protein 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



10

15

20

25

30

35

di agnosis of beta-cell failure in diabetes. In

preferred enbodi nents, the novel target and/or marker
W@awene@EB8s ¢ hor none may be used for di agnost i CPCT/EP2005/007857

nonitoring as well as for screening purposes. \Wen

used in patient nDnitoring, the di agnosti ¢ nmet hod

according,to th ent i. on 18, h S
B ot e PR RBAT RS Su P AL oy e o pRASSed lovels
dfakdrete phiicrédiie Hopmbowansfowntd méietaecﬁﬂsfmlﬁli’ﬂeﬂm‘reﬂom, thehperesent

resent | ny ention vides the e of ote
BhEPBarpB ARG e Rr b SRl e BEPh S fibges and anovel
rhikat foe ke @tly diaghetiest betaicdl fpxh&fem diabetestbodi ment, the
di agnostic nmethod according to the present invention
IS used for patient screening purposes. l.e., it is

used 3wpAsHESSt Wedfoasd shatirichasdd laveﬂxr cbeEcréﬁenglaﬁerleﬂ:ldﬁormone are

i abetes b su eve ancr eat
(G ot e RRloye e CeB R PLP g AGT Y Tobe
Rl BHEMGR NS rBRR6SR oObeth edlbfailere] arfdad havebmailtee forehdedly

f the esegﬁ i.nventj.on are useful for nonitoring
‘g?%’é’ﬁ@@ ga-cel falnee 11id05ES t hr ough the different
stages |l eading to di abetes, nanely Insulin Resistance,

RN e IR S L —

REPBE €R8 fONiffnddiia Q%rﬁﬁmn‘gﬁmm 84 0@ sdrb&nisd ppposds. (a)
providing a I1quid sanpl e obtained froman individual,

(b) contacting said sanple with a specific binding

agentwheh uR@Na rpﬁﬁéﬂt@n(!i}ﬁfdi’ﬁigeth@ Athostdethb@ascording to the present
approprlate for g%élon a co ex betwe

igvemtiongnase toazﬁsaesb ooty Fr@atm;ln recgﬁanc(e(ﬂ%%eta ceﬂ failure in

the 'f(ﬂ%lwaﬁffJ )2 a{trbﬁtsamﬁéi@for@fth&%@ ihv%@tﬁ&?ﬁrdviﬂeé e e of P tein
anount fornmed . in el | fallgﬁa The

peneEsatie ﬁ)rﬁwrﬁfpbﬂwart%%lé theafmept 9f sriabetes.
nDnltorlng the efficacy of treatnent of dlabetes

conprising the steps of (a) providi |d s
obt ai lneprefemied smpadimamt, ti“? éag@%ﬁtla@aqtﬁgil ag& Wgﬁmsent

?A%Htﬁ)?ltlb RgaT6 ﬂat§ﬁ{m§r@enm rBoseR 8, il i§ ulidndiaRgagabects without a
(ﬁancr eat | ¢ hornmone under” condi t| ons ap ﬁr opri ate
Hrmr

agnesis PhiabetesbYonrmsiERg Hetonebol Raactrabs ReRmgeAndforrelating
%va%ﬁ%ﬁ%é& NR5{5R0 S0 (iR esefide &%‘bﬁ&ic@%f P&alBefagrunt

conmplex formed 1 n (b) to the amount of conpl ex
forned in the absence of treatnent. The present

' nvenfl’legllﬂ Vﬁ %bl i ?esgﬁﬁﬂ%u@ﬁ aRCHRRINERInbRikordhg progression of the

oun ract s wth pancreati c hor npne,

d}mhhsq;ugjl thi different staggs lgg)dmgdﬁtda@qetqqglwqh* Insglin Resistance,
I‘ﬂgﬂl‘hreﬁﬁ ﬁgospgf)fgpaﬂl%e Whd Pifdefe@pound or a plurality of

C npoun S under conpositions which allow interaction
of said conpound or a plurality of conmpounds with

o B8 P, 0 )y L A B0 oo
dabhatespoinypagpng the steps of (a) prov1d1ng 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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The present invention provides a nmethod of screening

for a conpound that prevents and/or inhibits and/ or
w@rdceousBes beta-cell failure, conprising the BCEPB200§/007857

a) contacting a conpound mnth:Protein pancreatic

hor mone; and b) neasuring the -activity of proteln

ancreatic hornnne erein.a conpound
agfmtrf@m panseeatic hormpong yndey fanditionsap g})pé]late% ormatlon of a complex

beARich Al fb?nd? @Heaﬂcﬁpaam@e@ﬂvnunﬂoﬁdw aihd (naxtonﬁle‘ﬂﬂglthe amount of
[ or |nh|b &% or atéﬁyu%ﬁ %eta cell g%ﬁk“ﬁﬁjaunwnt
cPmlerfapnsd indh) i WeERSHTNLROMRAERTP L BhEr

step of imuobilizing protein pancreatic hornone prior
to step a) or between steps a nd b)..The term .
., actlibgiprgsentigventiog MRy idest m@‘h’aa é’g s& %eé’m% %’ LB CREPRERS yhich

@%pﬁ{s%rtﬁ @a KiR A8 rrh&né, t<:§m8ﬁ§iﬁ@ 10 ssepls O a)w@neetctmg protem
ongguo ‘Yao ue Bao 99

2 ;
pghcreatlcglgqrmqmgppt%gormgomr@ﬂuragﬂﬂféppp&m%ﬁ unde_rL §(§r8posmons
Whkh afRATRSHon ot%aid Eémbbihd éﬂﬁbﬁfraﬁtl}\ of efrhp@indsfwith pancreatic

pancreati C hornone on secr.et %#e et al

hammodee; aaidybs idgtecting]idre GAgOCHOL etw?ﬁrés %%B?m}q'ﬁ’fe‘ﬁﬁagw of
nﬁ, 5ﬁg%ﬂﬂgggﬁgépéﬁ@§ assays. Such assays involve
tac

trn pancreati c hornone (e.g.,
fuII-Iength polypept|de a biologically active

frag nﬁ{gprggen % BRIl HfhetVd &F sEidaiing f(ﬁraQioﬁiIfd)und that
conprising a or a portion of sajd polypeptide)

raeveass arcljorpiobibits andf otatteruges DAig-qel dilge cPPprisng ﬂw*esteps ofa)
C{lﬁg ?E&% guﬁ@g&h%gotteﬁl kf%aﬁ@hbﬁ@l@(ﬁ{d Q{ﬁi b)BdnBziiluﬁgg eHe activity

oun sal o ypeptid

cifqirenem praviratic hormalics BRe1ch SO PRI SRl oF s the
a(:chlt\ﬁéc{ E)r%te%{;' ﬁar?cqpﬂ% 'h@?{F{Bne fs Q%oﬁﬁy%ﬁﬁd ittHe bb§ ¥ event and/or inhibit

e sal de wth a known

nd
amﬁ/m’rattunuats bstaiall pﬁralwp cfmblw &riqd grepogp ﬁﬁf%a%es the step
%fgnt & 121%%£{1ﬁe1ﬁ‘i%ﬁ%{'emc)ﬂo?ﬁl%ﬁ%hhr & &§5d) &Wﬁdtepaﬁ]ﬂand b).

e test conmpound to
interact with said pol ypeptide, wherein determ ning

the Sﬁiﬁ? %ﬁe{l ,,%tlvtlt? ad Ss%g hEQIP R é%’ td Bﬁl@ﬁ%@f p%&ljéat&ﬂidimone to

pol y i ses determnin abi |ty

iltsi‘&teptomliﬁhmqg ettal Prleinggent i@l &uﬁm 19Q9, g(p,g9§gu Wafker et al., 1997,
t d% f&éé&e ggzg &C HfTPcae'i %ld 1986, 161, BRAMAEP ﬁ@@mméﬁ%d/m the effect

présent 1T nvention are abl e
M})a@%ﬁbaﬁé heintdrerorssenmetibn zéﬁ:mn@dmhdl%@; Mrpd. Pélyswl 249 G489 495),

pol ypeptide or a soluble fragment thereof. In the case
of cell-free assays conprising the nenbrane-bound form
of t hghppteyqepivettion also majustes dellsfreadssayst Sudhrassays wvglve

s e e S ol

Qétw% heBment ofskid plypgptide ot s fusmn protein comprising all or a portlon of said

H&EB%PEE{}] ‘d}tggggﬁt gémgﬂula%%ré %191% tge ability of the test compound to

BRidas @é’iﬁ-pkﬁmpﬂid/d Q31hld:1&g‘bﬂ'é1e test compound to said polypeptide can be
%ecano yl. -

qtarmified & er 41§6?)??H83§§%ﬁ’f6 des[cHg dé %%eavé]n{/ré 1|lié érﬁﬁocﬁment the assay
Brddd?s c@l’ﬁ@&tﬁ@ tH@ﬁuideyllyjyebmhmh‘gH aahtmwn ajmpeyndophick b1nds said

gllyfpgpr]c?c{e to gorm an gssay mgx(ture, 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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chol am dopr opyl ) di net hyl anm ni o] -2-hydroxy-| -propane
sul fonate (CHAPSO), or Ndodecyl- N,

wOR@e/etsBy | - 3- ammoni o-1 - propane sul fonate. | NPOUHREPZNS007857
enbodi nents of the above assay nethods of the present
invention, it may be desirabléto i mobilize a

pol y tide to f Lit
unco pég(l]ggef %sg%%lgfhetﬂ%tgs%ﬁ‘gg&%itgﬁ %g a%e{xah gqul?gé gg et
R IGGHE-BouRS foMB] df aasolypep a@@@fmmlaﬂefragrherrtahereof dﬁ theh@se of
assay. Binding, of tes olo\{
celhiise aseiscATRIISREARE TS5 OE{%’?H‘% d%ng ecu |m9>’ be
de8rdeoRiBEEN ﬁuﬁn@kngb@m @&mhata:he anghtiateboonbbumadf the
can be acconplished In any v suita
PobPERi¢H if glaﬂ{émﬁ‘é&bﬁogﬁi%‘ @%S@ﬁ ‘b%h E’@ﬁlz\/negs%e?ts include non-
ibE ld%gﬁﬁis%ﬁ@ﬁ élstﬂ—%c@lgﬁic@ﬁde,trﬁ&6ddc54§‘ﬁ18051@&) i-dodecylmaltoside,

m Ccroc

t
oetaooBiN- m;t:hykggle tub ea% &H%}?ﬁnqgggluéarag%}[‘wopég L 68 Triton X-
ﬁ!all%ﬁqg&n%clgefy@tﬂﬁeﬂé?yd@ﬂ ethei)As3-{@-be bound to a

cpphnemopﬁmla@&ywagéﬁ R PR R PO R e phar Ee
QSBﬂﬁdéﬁbgg% éiﬁxlmnl% -2- Hyﬁiab)ﬁy 1- ﬁfbp)m@ﬁul@indtedﬂhiﬁd?ﬁ@), or N-

erivat tltre ates, h are then conbi ned
daidetyl-théN tigscth‘éloi’rpm?@m“@‘rl PFRPADE §T1?CE’&FFp ound and eit her

t he non-adsorbed binding protein or polypeptide, and

the m xture incubated under conditions op uci ve
conpllexafionnembashments g)f theeﬁboigm,sgqyoms ds,p tgs REgsent 6?]‘éent10n, it

m%; bes<?€! {‘ralﬂ@g? %Obl’ﬁ?ﬁ% ég?rg&)tid@ G& RRNItAE sepafiddaddsmplexed from

mc€ro washed to r

wwoopheked ﬁmmmé hhespfémpéléﬁwlltbﬁ bf"éﬁlﬁ&ﬁ(g‘ﬁ“res asr?@é’s&i fRd
aé:cémg‘l dg{& a%lg&ll%/tl(ﬂf A?F L ROLEHE tﬂlﬁdln% %f a €8T FourdSto a polypeptide, or

ternat’i vel t npl
idtrssaibhafis pohpaptiddmithebIicing AplscelRg e PEReBre BTG of2

f I
ccagﬁmg{e cogi ou?i% %g % a¥ lgs?g% ggaf X{Egs?ll;érilllﬁtﬁlalg g&cdolnfhﬁging the
micro-

feecthmts qFesnley of sndumS$qISZmdgd9 PuElifs DEieie T bes?
?ngflfg tu%?? qneoq%ehte}fboﬁﬁﬁﬁﬁy pﬁﬂloﬂ 8ih &h BeRotidv@nhicandds a

epti de_herei nbefore
di&ﬁﬁ:lnltha&dl]lOWs pasordiath pﬁ’@lermD@Lf@It@ be haumdt amaBiy: iFop grample,

%Pglﬂ!?lﬁ{ﬁl e ors]ifei’I 9%&59&1 e?)[#soctah'?)e aAshrBLd @rﬁb%l’dtﬁiﬂh[bne sepharose

ypeptl e invention or tar%
bealde (Sigras dnanmmab Splepar M@ Farghtaihignerfexpgized microtitre plates,

&ﬁ%ﬁyd rtglsx éomg Ieglt | nqﬁg%#g %&%&ﬁf&'}ﬁl tHE st é’&ﬂléodﬁﬂ%ﬂﬁ eitBer the

I erce Chenical s;
Mﬂmﬁhd Hiftding praeth orrm’bsmeptld@ dndl ithe ixtipgsingibgted under

tavi din-c oat e t
T P
H) chblwwi?g mﬁhbmwre the Heads ehishotitee plate Wells Wb@%%fﬁmove any
Bﬁ%ﬂ(&irﬁgcoﬁmoégﬁqs guq!i %glgﬁ%{gkqg ér?:{t{/otgplg sziggé{ﬁéﬁ élﬁrﬂzr Hﬁeéﬂysor indirectly,
fdrexphplegas debddibad dblien mlnglqbwehyeﬁhn cgmpb@twg@p, Cé:fted from the

the.inv tlonaetra edl
E@ﬁﬁu&ﬁﬁ‘? eve,bgf lﬂg&gﬁ activi ec & ngﬁJ %ﬁ J)P({:ecgér]rip ééggegd/escnbed can be
aetdirhined ubing stahdad techmques

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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descri bed above for the GST-inmobilized conpl exes,
i ncl ude i nmunodet ection of conpl exes using antibodies
Wo e@o10583 W t h a pol ypepti de herei nbefore descPChER2005/007857
bi ndi ng ol ecule, as well as enzyne-linked assays
which rely on detecting an en?ynatic activity
associated with a pm

o o8 chiotnoBn KorPBFS bhpP PR P o P e o U ihdfe wels
ofdﬁfeg?av?cgﬁ%%g ok hatl El“t&\(?{&é'e @nehiedl). | Alltﬁrbatix&:lyamtdﬂmdles reactive
et a- cel fallure conpr.i, the s
W@ibtae@ﬂmgtlé@wmnémsam@%%a TRt ACn B R R Bifdips of the
gﬁgépdd% otflPl?e lméﬁﬁms iQ Fonﬁtmg%@&c@fe &aibd defimpizadeh the wells of the
rern ound t hat reve nd/ or inhibits
phte. démlaysldﬁen B ErnEPAPET fglaﬁwéiﬁmtf’% i BJFﬁadclﬁ the wells
ir: Stlﬁoedgeéog\ﬂ{%aﬂ@rp CI(/I@’EHOHQ f ‘E‘l%fé@ﬁ'ﬁg §ﬁ:ﬁ lcBinplkxby iadditdn esthose
be a nodel esentin
dbstibed have forthe G SLCHRISTA: ??‘&F> g ctiga gt
c?m‘yfiex 195% ;{nQﬁ)oQﬁg ?ea&‘?xlel witifh i)él&ﬁeptfﬂla SeRimefitt described or binding

rovid for use. of

nmiermﬂee as wcll mrnmnerhake%%ﬁ@is g‘@ﬂd‘aﬁ‘ﬂ}’/(ﬁ’r ‘?eé%a’élg ABCREM4tigactivity
scre vents and/o hi bi t
aﬁ@fg-ce ﬁ1%§§Wﬁe Q@QgHﬁgmﬂ g???? nmet hod accgrarné {os
the present invention is based on a liquid sanple

Kn o\%ﬁ” hre rprgs% \ﬁsglt{o'h%ﬁ@o?}ohﬁgs‘ Mindthl-of skd g fop a FBinipodsad that

e art pancreatic hornone is specjf
pma&stsraad/drnm]unbtthalsi/ pi deldyd bstargsl dailyye, &g@Pélﬁglg tig}b%}gl? ‘P'{l %/etectlng

SB]I@E’E" agl ‘? g an&r?e%gfr!etfeﬂ &b REbAGn 8988 Eseh8e ofab@ence af said

or pancreati cC hornmone or an anti é
cpanponed Wwihterbioranomgouad thdi@redentsaad/ox p}@hlgléﬁar%ﬁ 1 e?ays beta-cell

f%lftﬁrg ?scalb$ %ﬁ%c%ugli uv}na{ LERGE b of ?% S &@ic‘h@rrhﬂﬂé Sefeteditiad host is

es present in sanpl e do not
chggudf i cantly bind to the binding agent specific for
pancreati c hornmone. A |evel of |ess than 5%
cross-reactivity is considered not

sig P i & hoanhayaw 1063853l repBesentigtuti-Fells inrwenRPrag@rimal which
era S active with pancreatic

‘ﬁ8$ %P Ogﬁgﬁiaﬁ1ggﬂ%§£§efers to a polyclona

anilbody, a nDnocIonaI anti body, fragnents of such

anti hqdi e

conpr Wﬁs glvspwbl} %go %rg ﬁﬁ Fogr fa%sg Bf‘]zrto'iégﬁ g§ncreat1c hormone as a
tAfdet DOUbESs Amerlgefoe rsa’eadn@ﬁor@tcan@ogﬁdtthpé pa(ments and/or inhibits

proc es, e.g., as described in Tijssen (Tijssen,
¢ﬂ365f§8P¥ ce and theor i )
y of enzyne i mmunoassays 11
(1990) the whole d d

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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book, especially pages 43-78; Elsevier, Anmsterdam
For the achievenents as disclosed in the present

w0 pwe/01(560 pol ycl onal anti bodi es rai sed i n rabbCT/EPIvaya07857
been used. However, cIearIy also pol ycl onal anti bodi es
fromdifferent species, ats or gU|nea pi gs, as

wel | as nonocl onal anti es can..al,so
nonodlspeafic I%Eﬁfl}%@é?fésprééﬁgk 6%&’003 T “é%‘?fﬁg FDI%IQ‘&E
hBISj%’r}er ?He Wirﬁaharﬁigeéﬁ l?éférs By ?p@l &14)1% anﬁﬂsmby 2 epmeslentl antibody,
ool I N aevel o nt o as
ErgmtineF SophanBitbFa et B 10 SRGSP OGCT St B bindiog
d?g&hﬁg%h%ﬁugg¢pancreatlc hornone in a nmethod according
ot

e present’ invention is yet another preferred
enbodi nent. As the skilled artisan wll appreciate

now, AL@ th@ﬁé}‘é Sg‘?ﬁ‘érht‘édB%ﬁ&ﬂﬁ thegrt paradids rtg,fas descabedin
mar ker

usef ul e di agnosi s of
Hjmeh (T spemiRociragioe s25 HeEgSy PREPBERG SBAP G R BALH (G Etly yhole
bOGR I %&Bﬁ@ p&%es 4be Saﬁlgév@é{‘eﬂﬁl@‘@eﬁddhﬁ) FJSthhB Iadﬁe\rdtnents as dlsclosed in

Vi
tllygpllgﬁm mvantl@bpgh)s(fggn#ayum&gs;rggte ﬁlglgs(al?aar? @ges%ltls%d However,
?ear alsg’ E?@HBHQS&BUBB&I% SomnBfidtest Pbcissy aEthSI ar gluﬁma ipigsas well as

I'ng an epitope of pancreatic
mmmlurmhmt:hmdmﬂcqrealp@ ¢ yeey SingsNRoR t?qo%ﬁes ﬁ’% Be produced in

a{ﬁ% grvr\{g)u%’? reg[}ﬁ 'cB@gth rBFé{‘u@se tHe§ Qéi)redéﬁf ideslasols andevelopment

sanmpl e o from i vi dua
dftamaa;ay &t dihichl roheng E@@,gﬁme@a@gw e gg g’)rﬂno?lgpal antibodies to

lg‘a n]i%%tt? aﬁé)r‘fn LAY H&ggc,rcofd?ﬁ@iot the ﬁﬁesé’tﬁﬁﬁ%ﬁbﬁhﬁye& another

ron ot a b|n I ng agent pancreatic
preferred embodiphemt. Such conditions need not be
specified, since the skilled artisan w thout any

inventive effort can easily identify such aﬁ rlat%
i ncubdd the skilerhatitisarow] appseciate news thatragersatis %‘etlgs een

1tgh e. et g ]g q% i gfﬁlé}géﬁg dr?e&gy&?}elp H% ﬁ&lci:sodrflrb\él&;tieﬂ @A’ihiéé] Qlternative ways
ﬁhﬁbaﬁ&ds“o odach etrasulieﬂotnpfambllq}péhe ﬁm\fﬁ@ewﬂ? q@&f&ﬁff’?%ﬁnuon
]\émcr{eexgﬂg%h?ﬁ% Ia?&t%evetsﬁg{eg I?# %eﬂglf}ﬁer 4D oIRSE HAYBe iGedTBaG Lt AAtegies

he"s di ng_agent pancreatlc

[PrasR Qg wherathe ube o syinbfastic |Pﬁpfértq5>arepfe§9rﬂt¥n§| ag\FRHppe of
g:acenctaeté%g 5891(10136113% érqu:lumz-glubﬁ Sﬂ&rgatlveiupf\]% inghuRlza@disknown as

nirunoassay, dem c Press,
Bogt enYinkief aaabk ywsqdancr eati ¢ hornone is detected in a
sandwi ch type assay format. In such assay a first
specific binding agent is used to capture pancreatl
hor NORér @Bastifenan ehelllqind savople obeinsddrom ae ifdiy Bglﬁﬂeq{)éacted with
el ed t dpryate for
se%%%&ghﬁg&gmﬁb Fifitilc Bpflo e cfaline, aecs
ah@Eon iof a baslisgkgeni sinuglagic bemorfeatnrapleh SUckh sorditions need not be

P}?eg{ﬁo gfpngq%ghek;fﬁﬁ@'a argléa%gwlfé o%ﬁ'}( Iﬂggﬁﬁw@aeﬁ%@gﬁ eQJ?l‘y@dé’iﬁiﬁy 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
skilled 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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bi opsy sanple is required to apply the marker
pancreati c hornone in the diagnosis of beta cell

wo 2006016833 | N a preferred enbodi nent the nmet hodPCT/EP2005/007857
according to the present invention is practiced with
serumas liquid sanmple materidl”. In a further

preferred enbodi nent the pethod accordjn o the
pr esBreferably eaedreriichorpoae 15 tegtedith A Siﬂda??}#% _afsl%fﬂrﬁlat' In
ST RSl B hoc s fensadoestict ety on
Nt i nvent i i .
st el whvsbad Bpastts baading ot Wit R AP PRSP Sy

' | thE Btek Bigelpr ot eomi cs nmethods to tissue
dgtg%%l:ﬂgg%h%gacgg to tehe iedentifi cation of many potenti al

mar ker candi dates for the tissue selected, the
i nventor s 8k ed MovRrieRANurprivteIl bR fhavdthatpaiciaiingbymone can
been“abl e to detect protein pancreat r non

e , .C..h a d
bbagtiabuyred froita Equig semplewbtringsyfEoma gp bﬁlglidﬁ SPWé’fF- Nﬁ&’éwe andno
bgogaﬁ{r; ?aee}ngélg istrgglﬁ?émgsaﬁ)ﬁﬁrttﬁe tfter bhecrBHtRIORGOnOIn the diagnosis of

IC rnone such liquid sanple obtained from
bama delh@iilvrcddual can be correlated to the diagnosis of

beta-cell failure. Antibodies to pancreatic hornone
with great advantage can be used in established . .
pr ocddumpesferred gmbodimenbthe-reethed pegordipgtq the presgnt ipppntion is

bi opsi e or. 1 N 1 ' {cal procedures.
Pﬁ?'cgff)%‘# gﬁpﬁeru%&gﬁ&?%%%&l?g&ggﬁ%r eati ¢ hormone is used

in a qualitative (pancreatic hornone present or

absent) or .| . ﬁ%@%&ﬁ&ﬁ%d@@d’o@@iﬁ t@ A pitsehBinvention
deteﬁﬁiaﬂﬁﬁygﬁ%%régé@ééé asuring the Ievgl of

ippekatad yitnplnenas adidvod sroele aserishoven very

advant ageous in the field of beta-cell failure and

di abetes. Therefore, in a further preferred

enbodinnEfatthet prefepred sebiodimens e wathod|ageasdingdo theprgent invention
protei ncr eat i ¢ hqr. d nmol ecul e in the
IQP%HE)%@?}bWE’B%Eb%QOge%IhEng ag&é #r gﬁ% liquid sanpl e

obtai ned froman individual. The term marker nol ecul e

is u to ingdicate that. | 18€leads to th
anal yRBcfsanBRaE o RGP RREPRROTR el [otRhe gipippleads o he
fibakifita@bn afmiany putedtia markerkendidetep fardhe tissup pelestedy thednyentors of
failure.. It is preferred S e K - h .
%15 ﬁ’&‘?sglatt1PE¢%’8P,*§H%SHTHU§1H%1%’ gg - aﬁvl%{ba%e%g ?fsotgifﬁ ﬂté)ﬁ/%rgatllcl ormone in
£b HBBtREd sdrple.Eves penk atpyisipgeherhazebean abletordemonsiyae that the

&%Eégé gP I?q%l%gq%g}; .hﬁx@ggr{eni%rggc}il Hq&iﬁ Sarfifife | oYt OGRS iRdividual 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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It is also especially preferred to use the novel

mar ker pancreatic hornone in the nonitoring of disease
w@e@gnesss on i n di abetes. The use of protein pPOTERDH/07857

hornone itself, represents a significant progress to

the challenging field of beta8<cell failure di agnosi s.

Conbi ni ng neasurenents of pan%gg?tic ho[

.mone with,. .
noirhermidaguninthe Riagrosioe! betagerdlfailure rogya i %‘a|5?lﬁ?fe (g)})talned from

mﬁﬁ&wﬁhggr mar kers of beta-cell failure yet to b e

Ai'scovered, leads to further I mprovenents. Therefore
in a further preferred enbodi nent the present

| nVeRgl QL f aﬂzeF ?m{j&uieh? w80 9 dipAO EHae dldngedianh®leec] af the
a markér nolecul e

or diabetes, preferably for,. .
abealtye-pretieatichdrgrane as measred Fam %‘deihfﬁf{\lugﬂ%ﬂlﬁafhvmk‘é’rﬂks the
nol ecul 0 [ tes, preferably for beta-cel
P?%fpﬁ¥g$e%ﬁ&yﬁgﬁggagnosis of di abetes, preferably of
beta-cell failure froma liquid sanple obtained from

an indivi dy ¥ ] B6H&esbectrofiRebrdbAdR! B8 early diagnosis
mar kggg Pvrvlgffﬁg%ol l%:S%ft}t%c‘[]l(ﬁe&]qmeasur erbnsntr of beta-cell

df aypeldi diabetys.be conbi ned are insulin, pre-insulin,

and/ or Cpeptide. Diagnostic reagents in the field of

speci fic binding assays, |ike i munoassays,,. Hsuallg, the earl
are Hestespaciily gederired] tohwse thernavek markey pangygific pormone in the early

onpris the. | fi.c binding agent and the auxiliary
‘ﬁ@%g@ﬁ?ggpgaﬁﬁ}e%%?%hperforn1the assay. The present
invention therefore also relates to an i nmunol ogi ca
ki t hising. at | el aflePPiiteRd®BEMbAE in the
pancroRA SiEier STt BlIRe PRI Galeh ploiie
eaRoHeetiseate ragressiat inalidhetesone. One way of
assessing clinical utility of the novel marker
pancreati c hornone is by neasur[n% its levels iin 10
di abeTheupalfpantia rdepeatit noymmeiiispld senreseatser signtiygahBIpgress to

insplin an arin | | s W ; asadnedof
b B TR 18, Il AR et e
I%éﬁt@éaiti@ horIFOﬂie withbilet kn@dfvn amakyys fog diabetendike dnsglipgewitly other
-test eval uati.on is .perfor
eries o broad Byt PR R ek Wi o ey,
'!(UER%ézgdr%)Bﬁa foiythiet plqefeielmdi e;rdrqddlpantethé prgsatianveation irﬁ}t]e%‘gé the use o
(see especi a | . al Gl failure, i
mqqqqatxe%@mmg A8 AHEAFT @\échg].;_f% d .eéc.esR.%.fgr 2 o Sel‘;aa 11 liuf ui;e in
Eﬂrﬁbilntﬁfio@%thahot}iéﬁ?ﬁdrﬁ m?lwdeyﬂos pelbeﬂempmfyra. b(!fers eta-cell failure,
resulting . tr continyo var Viig. i ed
e AT AT 518 o o
fi88) & indivedlal IFeefaedaiasedsther dialsesanakgrsvath whichEids

on its diagnostic accuracy, or.th j | )i nsuli d/or C-
MSAFEETEYt |b§?§?eﬁ;fa1§%ﬁ€‘é’ty”§ PP e?ﬁﬁ?%né‘%lﬁr?{ﬁgéﬁs‘él&%natn for
E Qoups. Diagnostic accuracy neasures the test's

bi |

Ity to correctly distinguish two different
conditions of the subjects investigated. Such

condi bi%gh%sﬁ’d' Ragits iDtaOHEE of ecifie ba"rlidingi E&e}ﬁs]ége immengapsays,
case, the ROC pJ ot depicts._t V. a en. t-
aeallyiaplpasbpre 8&! %ﬁ%% of Eﬁggwgﬁi f?@?ﬂgfts s Sélﬁgb_fn%g agent
ﬁﬂ& eid duiifaYy feRgerftd R qaREDIp@for AN e aahy. dbeipsésont invention therefore
t

reshol ds. . T s
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
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
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On the y-axis is sensitivity, or the true-positive
fraction [defined as (nunber of truepositive test

WO e@alot@sy3 (nunber of true-positive + nunber of PCT/EP2005/007857
fal se-negative test results)]. This has also been

referred to as positivity in ~thre presence of a di sease
or condition. It is calcul ated s | el

bethfeelt fied tisnbigr @tjipisti@amql,@mxstg‘gd% d)léﬁ’%s trigptsegelb%geq iSve
%rrgar%tle!,dosgl’th Oluds < 0 65’?8&1% kfdeh ¥s fighafitned as (nunmber of

ositive resu nunber of true-negative +
nunber of false- p03|t|ve results)] . It is an index of

speci Icléillaé)/ f@,gcgst can B@g ldh@écﬂgr 1@snrte!:é"1\‘?érébpfefﬁﬁigtchﬁracterlstlcs (ROC)

unaf ecause the true- and
wealemanszwm Pl ionphels Gal kol Ghew GH99R5g1-577). The

g%%é Is 2 %logg aﬁ'lsdftﬂge steﬁﬁtlfgggpeﬁ:%iﬂ' bird fe@MtiA¥Bom continuously

roup 1S i ndependent of
vhifyingthe dedigo duesfh mld@agethﬁ ﬂnﬁﬂﬁéa%%frﬁf data a%rﬁecgm nt on

the ROC plot represents a sensitivity/-specificity

pair corresponding to a particul ar decision threshol d.

A t eSthewlihicalyerfoemanatiaf eddhoratan test dependswarfssh snﬁstﬁ?écumc‘/’

Oﬁ\ggesag)é 1%’ rllﬁ!) g%té%c S(’:laggl sﬁﬁfé{:tg ﬁt %ﬂﬁc r%xﬂlsﬁ’ﬁ%BHﬁ Diagnostic

e u wher e &
akEuie@Oonkdsies tlieﬁasttsmbmty ® @r@cﬂyjd.lsg@g]%b( ey diferent conditions of the

nsitivit 0

E;gft‘s érbvtesté%teélr ?lingl 1tifo$ﬁ %%tf Ig%lrae tp\f@h{a[tﬁ%g?‘aghgirts%a st
with no dlscr|n1nat|on (i denti cal dlstrlbutlons of
results for fuE6hs b
e e ab YRR 5t 0, At o ey s o
bt@fhg tlﬁa‘iehsmvnt)bmrmdn spbeﬁetytfmﬂewp g range pl degist resholds.

(Slégq {,%lfléﬁé%?sé %;grlrtév g %e%\gm 1?% frélé_’ucqi ﬁﬂéﬂ as ('ﬁﬁin%ef Sf true-

e Cri t rion
pdRfive 'tés‘t’tds&l’cs)f(ﬁmﬁbelgrrfeﬂieepostthzaﬁ- nurgbeér| @§dsetmqqu)qest results)].

fatl
ek L b B Bt ot
Qlculh@l dobdf frodthe Gﬁé&ﬁiﬁlﬁgtou@o@h thex-guis it the falserpositive fraction,
(?rltlgg%g? h%gg&g@ (gu bﬁ]é Pfatglo e- %9 [ive ngeg\ﬁ{s%oﬁuﬁlgexe(ffﬁf&sﬁegatwe +
b ofmaespwsemeeeaunte)] a]’ceﬂmddex mﬂl;pe@@«‘i‘typmdns capulated entirely
C&glvtgg;}hq? : hl grﬁrgs Fuéﬁe % fgsélgfmﬁ € f’rftsuﬂfﬂ are
Maduipsd ERnee s%}%r?#@l?ﬂb}&u@ng the Itésenasuhsaﬁnmnetmcdmff@enttsﬁbgroups, the
t est I of . the
NSk R BB

ROS! pl¥BlePRSdnts 4 BdrsIvay -sreifici paldeqireesgomhhg t@mpa’ucular decision
partlcular por t

| t {
resbelih AP rit gt PR L CTLRETED i 25 P dlfghutions of
Fe@@l@dt fhtlag%ﬁ RO@J%lo@ﬂha{ Pses thiogh ﬂimippeﬂhftssormr,awhere the true-
uantitative, descr] v ssi
gmygmm fgactipy iy ]OO,tq;éO%‘gr(psrgect 6‘%@1 )g gng Ellewgl;lv %Rgﬁge fR&ionis 0

e‘?fe@?s%e&ﬁ&ty‘) hehdmbhedeal plis €5 aaﬂ@d Wit ns dbstmirtatiah |(identical
er el

diqt;ﬁgw@% gér;sﬁge; g{,\;l g%?{@ g? egj aa:;]tla gﬁ%ﬁgﬁg{%l gef BLENRE 14v0er Left

E&%@f gﬂﬁ@% ppSSHHEBSRet. Mt ?E)tﬁfaﬂ iff betwieen tirese tovooaximengs. (If the
he understandlng 0

Rﬂg‘eplgé e camnplrielichelowe thegds® fi{ggg : I%ﬂ;alg t%as{l}p }/eef‘rg]édm%no)r rtepeersmg 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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appended clainms. It is understood that nodifications

can be nmade in the procedures set forth w thout
waoeleantissyy fromthe spirit of the invention. ERENPPBE5/007857

In order to identify proteins secreted by INS-I

(Asfari M Janjic D, Meda P,-18- G Hal ban PA, Wl | heim

CB. Establishnent of 2-nercapt.o thanol % P reverse
unddritbe BRG ploedyicasvantiansbisesseing Ved £ Op; ﬁgEls not, one can

thencgggfo'nqg 1 X?a[k% ths%) Stk 344, beﬂvﬁ:@n 18) (p@ffed?ls@ﬂmﬁitmn of the test

I nona

Praz GA, e
vﬁhesmf@he ®jo gpugs)ggd AP, (nR@ﬁqu@n StI‘lE&Heﬂ\l/g l%eﬁ %Bfween the two
| ! aRs& df SidfbA apattictll pottiomeof the plot
oIS s aepa oo e oo e
stmhmsnhdpmmdmmdbe dipggnaleribe .swgtvﬂa’ﬁ 34 tSB%Cl %W\AYB‘%‘I’%%? ¢
dl ff (€ Epredsforcailow dsse the ROC plot is to
rf%) ﬂl{szﬂ §\n‘?athg§ﬁ%?§éaﬁg)tive )gjent i fi catol on ng ?he d

1thmﬁ&1mndﬁmmad=bﬁ)thelr pepti de mass fingerprint using
MALDI - TOF nmass spectronetry, and (ii) enrichnent of

O ORsitroriah: GBSV tonngi e ASHECR HGFmbeldre described
eFRegﬁﬁEWb@égfeﬁn%éy%ﬁ e)Q;ITﬁglgseoetlévypt i c peptides resulting

ges uid chromat ography coupl ed
to tandem nass spectronetry resulting in

Lgﬁgm tf? SRt Ilgg %’%ﬁe@gs R QLS %@J&QQHﬁﬁfgeanﬂﬁﬁre akB@rovided to aid

MD purl cation strategles
i bdestonding of ihegreestinyénsion the tiugriegpestt virdt ¢ forth in the

a:pggrll at ! ?nlnol IAelts %dccﬁ er(l.) a&f&rﬁ?@{ﬂ U@Hltaée Asth¥Btdcedsres set

ure cul tureWe
ﬁhmﬁdmuedeptalnmg “eamuhespmf Oﬂibc alvelemn failure by

chroni c exposure of beta-cells to a conbination of

hi gh glucose/fatty acids (FAs), suggesting that
hyperli pi dem a as well as hyperglycem a may contri bute

to deconpensati on of beta-cells. INS-1E and RI Nnbf

cells pretreated for 24 h wwth a conbination of 10 niV
Eatifid&e and 0.5 nM pal mitate were used for these
experinments. Exanple 1 Mapping and identification of

signal proteins in cell conpartnent b . )
2 DEEl mcdrdeptooidesify pastdink dmnertéd by Hﬂ$dr2/Ab§ari|\M|,_[am;1p;/@, Meda P, Li G,
Sampl es pr are om.e

e §3- BLaBFB Y- BReRRngea ¢ puyi ok AP doparkRterentiated

Rs@UL sdcretiy &bu hRaOTEﬂmcﬁao&gyg)199z7San,mmm) BEZFYo@z; RINm5E

Founto | a 007
e i
ﬁég%‘l‘ﬁﬁﬁ offtnmiaseftive-Disulid weleasw Iﬁiolnea rdt, ceR line ( NmSF) Biochem J.

F t oul k t 97
258% nt ou a i s I WV@S ‘&éﬁép %ggtg\f%ts%%ﬂ}?% o LF?&tcthrﬁ%}lon of the cells by
Ih'ﬁ*efe?ﬁlalt ééQﬁﬁer(thﬂ e sub-&llular hbmphﬁMBmﬂ) sdl&@tl@nt)1d¢gt1ﬁcat10n

&fe Ec}(lee a;:Fr)cr))tlein(?»dbaosgdIorgm (Iellr Ipse%’udg 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 resultmg 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



10

15

20

25

30

35

10 non linear gradient strips (Arersham Pharmacia

Bi ot echnol ogy, Uppsal a, Sweden) at both the basic and
wa@eood/oersds of the strips. The proteins were foRPUBEBR2085/007857

200 V after which the voltage is gradually increasing

to 5000 V with 2 V/min. Focusithg was continued at 5000

V for 24 h. The second-di rensi aratlon was

per f ¥ ereeproduced thedegtirsned Bataks qﬁgﬂlj%q Y BIRIS SrRosuTe of beta-cells

ty\glcgfn%ﬁi’é@i@ﬁ At hlg?x S%‘E&Jsé)’ Riby-acitle eEAS)] éhggés&ﬁg xha2 Ofpetlifpidemia as well

run at gel s, |nanEt n DALT

asmgghyemrrsﬂammphaﬁeﬁacdeaOIBPﬁtSé%%8 gﬁ? Altlf}p@gﬂ& and RINm5f

aﬁegl% t@?‘%@ﬂ@ﬁ%ﬂ?g doWR)ivRioaed S0 AM glucpseoirel 0.5 mM palmitate
t1on

or 12 h in 50% et hanol containing 5%
wnosgsddei heseexperimpetsgel s were stained with col | oi dal
Coonassi e blue (Novex, San Diego, CA) for 24 h.
Mol ecul ar nmasses were determ ned by running standard
protein markers (G bco, Basel, Switzerland), covering
he ieagge of 10 to 200 kDa. PI val ues were used as

y supplier of the IPG strips (Amersham

Phar maci a, Uppsal a, Sweden). Cels were destained with

O .and s . an : densidio ent by 2DE-
goi‘ﬁ‘{ @Bﬁ‘é&a’%’f‘ (e%gﬂi sivver er glgoé%led%&gaﬁgl Y
ﬁé@i@h@ms(aﬁddbﬁjtlfaaﬂoﬁbV\MMdDhMS( M crosoft).
MALDI - MS: I\/IS anal ysi s vvas performed as descri bed
(Langen, H., Roeder, D., Juranville, J.-F.

Fount Qighplld $ ;ﬁ%d Eoﬁcteﬁdphdl dmesw&.@%b,b]&&ed m%Dﬁog{))descnbed
wth m tion r| e
%@’théien@)a)’m eptayer, Igﬁf/ il H 165 3G} :SEH1-1800 SEP

PilTe 1n
W@bﬂﬁ'ﬁoblaﬁﬁrlbpnﬁér%eﬁﬁd ddmcédBnorhew S};‘j@e@%a)c 153-156.). 2DE was

evapor ator. . dried n t

pAr ngneg ep G rﬁﬁﬁrfﬁdg@fuﬂv%ﬂaﬁgio\(gg y g?l con a{ \I’?I nﬂbuﬁtoulakls’

O, E‘Z&tr?ﬁhﬂ?ﬁs'zs}[‘wéﬂlmﬂmw?mplesWe;re d.EEAI)ted/\b)r e&wjm@mbrane filter

Centrl uge or eft roomt _

absuMBpares At e UFRERFan g 7 oigWiie B RGL A thBoffhed pHl 2

{PhbPWRE: %pad'f@éi(;t} sﬁi}fs?ﬂﬁmﬁ)/sh&ﬁl Pharﬂie&ﬁaglﬁeteo]mcblogﬂ, & ppsala, Sweden) at

containin tr or oacetj c Was

bahitht bagotpctistd n tohd e BR e WHECOGUTT Sy 20p Y gfter which

A ‘mlt_g§e g %a&ﬂ%ﬂ?'m@f@asing&on%(jbr\o With® VSmparBdcesng rvsqtmcdntlnued at
e t

was m m sa& rated pha- cyano ci nnam

500d Vi fos53% hc difsnsecppg-digensgupt SepFation oyas, RE ormf-fd S 2 12%

{J&XEJ;@FWG:I [Bbette, V\Tﬂﬁ?&ﬁd’ﬁﬁﬂ Qﬁetﬁ@i@d&?%ﬂey@ks(éwmx 400 x 1.5 mm)
rTaSS spectr rarl ex ru

Bewmew 8(995 gdui lgp &g tftnn ﬂf*ﬁﬁf%&e%’f‘iﬂ“ AP aﬁ%} chparmacia

gé%%ﬂog% U aASQeéen&a@éBiKﬂanih l’ﬂ&)gehﬂﬂftéﬁﬂdtem fixation for

were used as an ard o
Cull e 0P me&b@q rROBFAHRING {3701 518 %Jrf‘e gglg o¥§ 8 stained with

D8R &4t (\i‘fg :ixsF[@.t mhedNevED ﬂaBeDIEESOC@J)l foal24apepMdleular masses were

masses roteins froma e

mgmedtbydamamgs@andaé@lpr(gﬁwomaﬂﬁe%&ﬁlgfo,’(\gﬁﬁ%‘ g%%egland), covering
FRELLER of MBS 260 %Pk PIBLILECWERL Bed S5 given thynepplidr] dfethedPG 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.
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using a | ow pass nedi an paranetric spline filter in
order to determ ne the instrunent baseline. The
wa@ o hisas r esi dual nean standard devi ati on fr oP€T/BR2005/007857
baseline is used as an estimate of the instrunent
noi se level in the data. Aftef2baseline correction and

rescaling of the data in_|eyel-over:noise. coorqj es -
Briefly,ciabts Wk rekcigids Hegipiaed éﬁ%e%‘{"g ATy Acstamivlp 6%%1:@& Ammonium
b c??o%nia%%nid%riéa‘?g atsgee%iev%g efapd@dtot. Mhedkied gel pieces were reswollen with

evenber g- Marquardt) data fitting procedure to dete
5pdsai bkld\dpgpmoamrp@a@gbo%dpﬂ §.§?|c§r’1ta1trwég f5§ (g trypsin ?lgromega,

l\{f:{ﬁsco%dWIG[ﬂk SRPL SddeR, Bhedtiged Fie hasind lefitdtngomvenageture for
eoréti ctal peptide 1sotope di sta%ﬁ t.jon .p rama]t§ rhz g 1 75%

abyutpal Afedr ghgestions Satl of wster veas@d g?llﬁﬂfeép]i Pk ge.f lbﬁ‘ﬁ ML /070

2CQONEd e&b‘}gaihﬂx %.i%&ﬁhﬁb&ﬁ@éﬁcf dctd, ivias dated, eneifuged foheé min and

Gsual Way by t Packi ng sigma_val ues. After a ucces,?fdlil d

thomneergavas eprtexedder 2hmie Fop MAY-MS lo? Wl f%‘?mttﬁ"esepara ediiquid was

Iﬁi?% WIENE DALARRL Sbfa cFard QHMEEKL 4l RU5GYDREtoRLRD. 1% TFA in

ce e

ure‘using sixteen repeats wth a randpm gxchange . ..
volter1dr8l qyiplietdo dae MAJdPhtesget.THae pasaRles WERG Fnaysgdin 2 mt-of-flight

subtracted fr of iBed W@h a reflect d
e e U

f th
leyechpataation Dot g 1 Buch/ kil S8R AGT B Proh ge) were used
agggaédfgrlsdt P?ﬁg&gs.témbpitﬁgie\g;s inferhdl8bahe garhﬂef. ITHé pepeide eadsses were

ds a candi date peak nore than fjve tln’F% SWISS
ramelied witke theotheoretisa peptiddomadsen af@ll profsing franp ald spegies of the -

Pstgggel?a g\,hen nore than 50 data peaks have been found.
TREUYRYB%and first order of the time-of-flight to nass
conversion are corrected using |inear extrapol ation

H;e:q@gpggﬁta 8%13% MAIE 1 hss g?ﬂg%%&@géﬁﬁonﬁﬂ@c ganfid BRNGEMes filtered

e nonoi sot opi' C_nass val ues are | ,
@sid SidePadsomadinh parmseriacplieaitasinggrdento detarrging fhe instrument
st andards. Probabilistic j . HaeakSink & used
l?aﬁgg}er ig%SIBP%t?Igﬁl? Fes uéjegmteg&gt%g%%g rg.gglgﬁ | gxiogr?']cc SRS nk use as'an
SHBGE 6 the enstiunent hyise tavplinable tatat Aforkaselig cogregiéen and rescaling

f ol.e,protein sequenge .dat,ab . ‘ation fi
i
galbasdliat edisedvreseed A nios-lirteer (LemtrdrergyMapeyrrie oty fiting grocedure to
t heoretical digest, R(pi.} s ih '

Atk Prsaan PERCAEY ApRico by B PHYERTre e RPR! ofSduce the bes
ARRQ 5R1QP thedrBEa] qleptiie ipesge distributian arametetouhby dreak height,
al | “peptides in the sequepnce data : S . 1.
nelofare TBPROEERE I BeT R T GORE 9 A0 eyt AORSelefmined in
fReshLA Wy bytiracking bignihalwes Afedr atshiessialcorvdrgence, an estimate for the

proportional tq the probabi.lity,of ;obtai ni :
LT SSBROBE0TL L0k S B8 win
RiRbabipdatsywitlaugsdameedchinigeest 1/B|dfehedataopoihisg Ahe resulting fit is
signi ficance of the spectrg. ks that .nr .

s Etsd Erom £ catith SOoF SRR SFe T of Pt kied to the sum of
ﬂ%‘@x%b%&éd gﬁ)isE n&el Geinhe Hbdaidrofemfthe perksfit, spkihe paocess is iterated
acqui red under identical copditions are used. .
tq)gn@ the qqa;épgaé(@éﬁ@n%ﬁoa e }A&teopﬁ&m?r&tﬁ%n i?lﬁze ‘iuﬁgs over level of noise
Ez.irrsé @fundf Thekodess FBSsppedntrnshore thihe0rdasaiptaks davebeen found.
val u

es have nostly sol.ute viations | ess than :
Tap Faio T Sest pader QQBEeEm&'r%gﬁﬂ&nwu@gﬁ Ofiversiogt are, corrected using

[iﬁé’a@%x&tapolation from detected internal standard peaks, and confidence intervals for
the monoisotopic mass values are estimated form the mass accuracies of the peaks and

standards.
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mat chi ng, where all matches having a Pm smess than
0.01/NProteins (1% significance Ievel with Bonferoni
weornseetssdn) are accepted. Exanple 2 Enri chmeneCDEP2005/007857
putative secreted proteins by heparin colums fromthe
medi um and identification by~ L M8 Based on the

b
Plalbilsgn TN oE SEBEYTHR b FB AP PSP AP s Lsts for

%E?H)%Et‘i’as Sre SRl NS P ES o the el &dl Migeats fodtwHoke prowdin $egmence
e separation of many glycosyl ated i ns I ke, e
dptabises. Mer wichithairgial drggﬁu,c[tl 1dal- %PM)E h?actl u ated Shdie Nis

tlgq(ﬁ\?rﬁ éarfqlg"%gp % ebﬁz.p%ogg 1ca Qgt dP(éSQ@Me %‘hﬁlbe;r Bﬁpép'tﬁ@ﬁ@xat

a nat
P HHe cBBfi Gdtlck ﬁit&ﬁalgfbyﬂmsmnamgjtg@amamfdhe p@akek‘{ldggblﬂé@e

fromntlve r,ot.eo f
PRI PB4t Heor P EE MR PR GBS MMl B Rfcches
b@ﬁ@eg G AHTASE Epectrast. Iiofan e |shd$w1at1relt thipealing igpeepopiippal to the

one t f
pﬁ@bqboifﬁe‘égb%%m% GEESTRR: wr T Bepise Ak AR iR BrbBubilic
v\%ﬁt@% ﬁtggl;ﬁﬁer&’ﬂte&fdf f}?ﬁhigh sighﬁ'ﬁmﬂqe af tlag spiectrd pesks Hrag producethe
gul ation fa
D T
Eéﬁttbrs‘af'%nﬁrgi O Y 1de|nﬁczﬂR ¢bndicisgs dresabloworrevidbe ssendardthird order
sy
tg@mqpf@bgggqeﬁrnédglpgtstg @q%figqur‘&glg?q%g %;,'getshl%n %?Jég{r/%%&’?% %R{ostly
a"c5§df)lfﬁ& cﬁvﬁh@ﬁ’s 18§saHie TUppah. Thivkdvaads valuesvie thert used Bprm;ﬁ round of

er was h S

B tghinGr v AL RS 1 TR B oy %%ﬁ“oﬂ%BHWPagg’é‘ﬁAreﬁ'é&gmﬁcme
1y DRI B nRi ERRdoRteL @6h)2%e Mcegtbd.t he medi um wer e
centrifuged at 10.000 g, for 10 min at 4Cin order to
remove cells and other insoluble naterials. The sanple
g_ol g_tl onbvv?fs adjusted to the conposition of the

i ndin uffer. This was done by diluting the sanple
lbynadqgng 25 mM of a 20 nM sodi um phosphat e bufng
solution (pH = 7). The sanple was centrifuged
i medi ately before ap({)I ying it.on the colu

o vt it RGP TR PP i mediurm and
ﬁ?géﬁaﬁfﬁﬁv k- Cat.Nr. 17-0406-01, Amersham) was 5

urm Qperati on procedure for enrichnent
of proteins by Heparin chronmatography: 1. A 25 ni

Syri nﬁﬁ H’aci% fHle! dissdrpfhiba tl*?itr}ﬂbﬁgomgf;ﬁ‘btelﬂsnwﬂﬂdﬂ $§igreih fhnction are

this opper was renoved and the co
glocmglateddtitenatime of Hdpatja Sepharoseneolynay F@E%F 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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adapter "drop to drop” to avoid introducing air into
colum. 2. The twist-off end was renpved and i n order

wao e0oequisBs br at e t he col um, the heparin sephar PREERZS5/007857

washed with 10 col um vol unes of binding buffer. 3.
The sanpl e was then prepared ¥- descri bed above and

applied by using a syringe fitted to the |uer ad
physphatgith o7 cmddbe Rleeoibe: wes, 10TRMS0dHE PRSI QA NeCl PH
_washed with 5 vol unes of binding buffer or until no
naterial appeared in the effluent. 5. To elute the
sanple, the colum was washed with 5 col umm vol unes of

el ution .fer by using a step gradient. 6. Finally,
S?Iﬁgfepﬁf?ﬁ%%%ffracti ons were desalted by using POROS R2
colums. Sanple fractions eluted fromthe Heparin

I desal i . °C in ord
S PSR A9 Bt i
réhoedcdlly aisl othen ispbble vaterials { s@,frm'leh @qlu‘gwaésa%‘}@#él to the
di l.ved . I f i ) di wl
OB SO N MR E e SRR a by O A B ot adding 25
o aoxoe i @ odiBiro Phdsphatediuffeasslagion KpBHRad) - Thesample was centrifuged

Electr Qresi s .Sanp ' a ' me for the Heparin
AT BASES: AGP O Cah bl ypgeg TR BN volyme P
Cornmph & HilfdpafefaSariiP el ni,. Gatifr. NZPACEOLDSmSEshpme wag prak for 1 ml
(4X), 1.0 m NuPAGE Reduci ng Agent (10X), and

QWidhi zed water to 6.5m, for a total volunme of 10 m)

and, before applying onto the gel, heated at 700C for
10 m nutes

., The uppef buffer i i .

A e R
Buf fer was prepared by adding 50 mMl of 20X NuPAGE MES
SDS Runni ng Buffer to 0.m..dei oni . .
oSocynd AU St 3B Ly A e o
sol ut i ORaYRsn@@dasd ki dohentippecornetted to Greaytinge with the provided
Finally, the | ower buffer chanber i.1) ed;with 600
m | X Nafonter ‘i qungo %ngzf g:frogH\éﬁg g{r ihto@drh.
el ect r onieiREi-6ffens wastdntoved dndin ardeDes @iilitiratedhe column, the
gradi ent, polyacrylam de gels. { NWNPAGE ' .
const antepPY? PETOpErVEsy asg%Cl W}tﬁ .lag?ﬁgimrﬂ %oéﬂ%%%%ﬂ&m@?uffer.
?e /%t ?i n i'phﬁ sithple ey E&nﬁfr%}&fre@ﬁme?&ﬂbeﬂiabbvgand apiplisdby using a

v/ v) nmethanol containing 5% (v/v hosphoy i .d for
12 h, t [erigge itegdp hedpey %@B%S’Y ﬁu@ff%?fﬁﬁg?ﬁ%%%ﬁf%?gi e
bl ye (Nayex, thSafluirees washed WIBAD vbhimdswf bindingbuffer oTbatil no

gel s were destai ned wi hﬁﬁo and scanned in a standard
fl at bed r@,@arhﬂéppe&f?@elmthﬁ Yer e processed using

Phat osheR, JAdeReaniid tRosbimaiwak washed with 5 column volumes of

elution buffer by using a step gradient.
6. Finally, the purified fractions were desalted by using POROS R2 columns.

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

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

BioRad).

1D Electrophoresis
Sample Loading and Running Conditions
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(Mcrosoft) software. Protein bands were quantified

using the Image Master 2D Elite software (Anmersham
web@sessn Bi ot echnol ogy). LG MS: For identi fiPEI/EPWODO07857

secreted proteins our proteom cs studies were al so

performed using an LG M5 systé’?ﬁ named mnul ti di mensi onal

protein identification technolo (MudPI T), which

conbilhigg afishmiptt wen slisselaed i %ﬁmﬂ apiple el FSaptle it W NuPAGE

L%'s?sé?nrp‘a’@ﬁ’é’é%ﬁﬁ'ﬁ oL AbNaP bR e e RC Ny AR iy water o
63‘;{3? i 3 ﬁ%}n%%f?]w 0%57?1]%](% Ié)gfr g?g@lgﬂglonlcd He 'ggl heated at 70°C for 10

nﬁﬁﬁﬂe@ nﬂﬁzxﬁlbfr?d’l} gﬂlf(eS@@mbﬁSWz{s flted wrly €08 edl- PRSP AGE SRS running

h d
R B, GOl R LT B B g s

3?3 O%Y%anné %ﬁ and 9’5@%1 dEBhLEEWERFE Asa @YAdNE agerna,mm 10£200 ml of

etvveen he nost abundant and Ieg hel buff
tMﬂManps(ﬂt@@mwﬁp@c}ﬁedd@ﬂlq UppST b@ﬁf@ ially, the lower buffer

B%rgégrwg%srﬁfédgﬁﬁ%&)eﬁp tl\flﬁtfﬁgE sBy thﬂhg\b'uﬁﬁr &ﬁ[@l electrophoresis

1 on ong w t separ at | ons, t he  met
waspecfored om acDe4r BT |lingaragrgdiest, ppl y9¢r§]tagg%gelq3§\l uPAGE, Invitrogen)

dentﬂ{%%b(g?&ghq‘tfg% % a fraction enriched with

eins e MudPIT systemincluded a 4 cm x
50 - .d. X 5 nm C18 microSPE pre-colum for sanple

cancentr cmx 15-mmi.d. X 3 nm C18
SEBIOS négéﬁs alnélﬁg ﬁeg§rr1r5le for high efficiency gradient

rever sed- phase nanoscal e LC separ ation of extrenely

[ le. ntit .
oA RS B A S 1y Lot PR GAGe ) LVephosphorc
aRiIfoP X2 Haﬂhelgyls 8ver¢stmnedwwﬂuco]hmdd@nqne@sm Dlugj (Wowex, Sea Biego, CA,

0
@@1}.1) fqgéfugﬁ %%% ﬂg ng}ft errg) g&?@l’gghéﬁbﬁ%& Igéséﬁnted) it R&tandard
ﬂhﬂfk@uﬁhﬁ@rﬁ[‘ha m@ges tvaend pm’cesed,l nlannghD@sbgp) (Adppe) pmd PowerPoint
art d_15-
safé)s qgg%ﬁ.laj‘@%{)?gg S, jefe, qu. sﬁggptﬂregl;r%{a tl\élias;er 2D Elite
s%ﬁ%areT@@nﬁﬂidﬂﬂPhamattarﬁle’cethcblbg/)a zer o dead vol ume

stainless steel union fitting to a repl aceabl e nangESI
em t teC-MSidriidartifeatiéh nﬁsecrettﬂ pmtqm@ouﬁmpte@mcq; g‘rgéa:s were also

SR B R ST AR ERRGRY FRUR RSN, ki ideifation
trééiﬁidl@gg (MH@PIES,I whahr@mbmesu mukidimersionad heutdq@hromatography with

5&1@0§Hr% 1cgﬂ@t1ioae‘ﬁqpii?1‘f1 Jhass S0 s@ct%q%?__t%? gﬁ (SJI%/CIO E@%@ﬂa?ate the digested
}%ﬂ@@&ﬁsf eiedted byaslepstd chlumrsi ogt mlﬂtlélg@eﬂQEnb]ab@ydm@@matography

accuracy npss asur e nts .
%é)(i 10tegFalesa? SHERS £ g S?&S r'é{lﬁ‘ alﬂaereQ ésed phase resin in a
lﬁEH&HnQ blun@l) EdcapMVuEBEl spelptis Mmt@ne( hc@updﬁtate and separation was

RETICb SV Ey Sl b B G PBeiec Rt e syl finge of 10000

foi Imeﬁaﬂlléemoaaamﬁam end amamtmﬂaahy prariab/paptiddsdaya complex
It)e%tltdre]:emgc%r% I?a%lbeen %iemonstra{{ﬁl d. lﬁ?y i ﬁarrc])(\:rlr %astahl%lé] Sféﬁgﬁ%ohsalong 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-um 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 L
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generated for further use of the antibody in the

nmeasurenent of serum and plasma and bl ood | evel s of
w@aweioemBs c hor none by i nmmunodet ecti on assays, PET/GP2005/007857

Western Blotting and ELI SA. Reconbi nant protein

expression in E. coli In ordeléto generate antlbodies

to Pancreatic hornone, recombinant expression of the, (d
it Oydiidh ﬂe@ulp@i’ ¢Drmivdo faar aolftidi swilwidor Yﬁffbﬁég@ﬁ!se Lospypf <59 (due to

thE0bRBiHRBL TSR A0gran T oe 24P PRI e LRURT presure of
1% %s? q%%lz&?% Zm@ﬁﬁltﬁl%%qd&ﬂq St;ﬁﬁqmipm;iry@mmdi@ra slapag‘hltlon peak

tational variants and re%
cd@@at)pof approseyten J;(ésThii eolgpngis sepnastsdrRy 3 Fao de

"Pr ot eofxpert ] ]
stedHRAT TP edRe paegAt R ¢ %@s@%ﬁ*géﬁxﬁ? Mgy 190 pm
Q! - Tificd 68 Eghly efficient

(l:&gl : I%gcagg%mat e da P bb pRkiRALK S2-phdi €. d Biific Kighly efficien

Generation Set, His- tag (Roc CR MS
1&1@@6&8}&" Ithesd@nbg-lpemhhnﬁbq: | @Fmﬁynte@qe Ne e1t§q_r89612 or

| e i a
agﬁgrg% &r?%\%t of p%ﬁl&é}@ﬂﬁﬂﬁ%técﬁgﬁ AldeRlehtifenibheAs NACR mass

ription and expression of the
spedeloftdroes smqhﬁen siegleostiign dM$ based npomh}gbraéglgqaey W@f;srfﬁi:?éurements

8{3 glithe ‘;l%atifs rsﬁfiv? F]eéen%onv’}?rﬁg z}gﬁT? L iR1cRE hhen Fiﬁl‘ﬁ ArafcRr trap mass

express otel n contains

géwrob@sér (E@Q’)éB,éli‘hmgrnonuesirﬁorpssiildl@m» iGA)es uagq fog E@%@l%
rom PCR to expression anddetection are carried out

according to the instructions of the manufacturer. The

respective PCR product, containing all necessary T7

regul atory regions (pronoter, ribosomal binding site

Bxanhple3 terminator) is cloned into the pBAD

TOPQ(r)vector (lnvitrogen, Karlsruhe, GErnany, Cat .

No. K 4300/01) follow ng the manufacturer's

Gepetationtdfantibodies tocthpbetawiel failvee mgrkend aweﬁfécgléﬂrgt%}ey

sequences, the construct is transformed into E. coli

BL 21 (DE 3) (Studier, P.W, et al Met hods Eﬂ nol .

185 (Hﬂ)ﬂﬂ)c)naﬁﬁhatﬂﬁ))dyau dlettre@a—t:dlafn%m@mhelb%?@f@ﬂl% one is

cul t n S&et@h and plasma and

ancre tic hornDne fusi on prot ei
Bl&odﬂm&s 6ﬁpdnomanghmmdnpn@mtﬁ%§n B> R~ ﬁgFrgt otting

cal Briefly, 1lof bacteria culture containing the
%ﬁﬂﬂggé1on vector for the Hi s-Pancreatic hornone

fusion protein is pelleted by centrifugation. The cel
resus ended i. Nyl s buffer, containing
% §§WEF§ ) f”?ﬂpﬁﬁgH? um chl ori de, inidazole
and thloglycerole fol | oned by honogeni zati on using a
utr ur L & 10 eg%fl%raigel AEBbaRL & %tc athighotmome kdBhbinddy expression

hi gh |on an e supernatant |is i
&Rk pﬁﬁelh(is ?erl‘dbrnteﬂébm'tﬁamh‘;gammg?ggph The exprgssipn iydane applying a

gﬂ%#g?tlc}rgpwt}gb v\& %&Yo@f s?f%tﬁgquﬂlfd\’ﬁ)&&fr?g % tﬁgslt ht?éﬁ Ithe DNA

ng
sequence is analyzed and recommendations for high y1e1 cDNA silent mutational

volume stainless

variants and respective PCR-primer sequences are obtained using the “ProteoExpert RTS
E.coli HY” system. This is a commercial web based service (www.proteoexpert.com).
Using the recommended primer pairs, the “RTS 100 E. coli Linear Template Generation
Set, His-tag” (Roche Diagnostics GmbH, Mannheim, Germany, Cat.No. 3186237) system
to generate linear PCR templates from the ¢DNA and for in-vitro transcription and
expression of the nucleotide sequence coding for the Pancreatic hormone 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
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phosphate, pH 8.0 and Urea. Finally, bound antigen is
el uted using a phosphate buffer containing SDS under

waeoodiooosadndi ti ons. Producti on of npnocl onal apCT/BPZN®607857

agai nst the protein pancreati ¢ hornone a) | mruni zation
of mice 12 week old A/J nice Hre initially immunized
intraperitoneally with 10 ncreati ¢_hor S
d¢tectfop wre)wéee%wfeaﬁ%fd\&ge%g%&gﬁ%l% o ﬁ‘eeﬁn?n“fggﬂl%r' TH
résﬁéé‘u@@?CRt @k, dorraiiihg all hedessapt TTRgtlatory refi@rsvpianoten
this procéss each nouse is adm nistered 100

ripasusia biridingwitempd & 7acrseinbior) is elopdith e AR g%p&® wetor
(]%lg]g o%?éﬁqrﬁ{%ﬁ? {ggrtenltlaer{ BaPROLHI8HH 01)%@5@191 eR¢ In¥ntifi€urer’s

ons are carried out intravenously
iRfruttiens3Fel expebs@onl usiay tHeek Toregulitosy spquerdendha omskget 1s

Pancr eat | or [ f 0 L §IN185
SR T g ol
(BO0P60l8Agaridha)raasforhedbattaniatane enfeyaserhingel | kateefos PERRG

to Galfre, G, and MIstein, C, Mthods in Enzynol ogy

CEPIEPI81) 3-46. In this process ca. |*108 spleen cells
of the imruni zed nouse are nixed with 2xl O7 nmyel ona57

- 18 - cel | P3X63- Ag8: 653, ATCC. .
cent P i‘lflgijaéﬂ)sﬁ(o(lf A" %ﬁﬂg‘“’gﬁ gghoﬁ%ﬁglsc@l?ﬁqglg’rvgng standard
ptdRaume sh aNiadheRtenddlimRAieflip U Dofitedictimcwituissantainingthe
cal f  serum (F ngd centrifuged [ -4 '
exgrepiomuite dpr Thbe et et e R gt ARglt ol
C(G@clrﬂlfug%ﬁlgh.nﬂ[kt cell em;r gdoﬂgyusbaﬁkdﬁﬁ tysis puffep pq’)mtgl,ml]gﬂ)hqsgh;lte, pH
mol ecul ar, wel gnt. rck...Dar nst .
57 04 S5 IR EIHEE TP OO A Qo deAfation
uggl(%g Ul Ty BPMnsd RbR: 1%%1&551% pdieRdity agdgdedtaprifiigstion and the

roomtenperature within a period of 4-5 n. .
sApérantant i sppliad to RPN chEbAOCh omptIgFARRES cpbompcing Coluggp dtashed

drop-w se i thi i ' ' Q Wil Biffef,icbh@thi
RSt b i B O BB B bIREy R et cohetine
bstene ot 8.9 anébired. FigBy Hound antigands gptcdgpt aphpsplate buffer
The .sedijent ad cel. . aken up in RPM 1640 nedi um
@BF%I&P%F’&S“{@%%-‘%%% 1@%13\8&1 i n hypoxant hi ne- azaseri ne
sel ection nedium (100 mmvol /1 hypoxant hine, 1 ng/m
zgserine. in RPM ; 1640+109% ) I tetiOhetm R0
%Pﬁ?ctf%‘ d’&%‘b"cﬁ)&latl Iéé‘brr% |ué%15§§“ge B{%tvavthﬁﬁ% gcett(;r. After

ca. 10 days the primary cultures are tested for

%Sem fi.c tant(;fbolgé/. Pancreati c hornone-positive primary
P rEetP P E6hed in 96-wel | cell culture plates by

means of a fluorescence activated cell sorter. In this
o AL b0 i 0
pancreatic hormone. This is followed after 6 weeks by two further intraperitoneal
immunizations at monthly intervals. In this process each mouse is administered 100 g
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%108 spleen cells of the immunized mouse are mixed with 2x10" myeloma
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c) I nmmunogl obulin isolation fromthe cell culture

supernatants The hybridoma cells obtained are sown at
wa2wensisby of 1x1CGb cells per M in RPM 1640 PETERI005/007857

contai ning 10% FCS and proliferated for 7 days in a

fernmenter (Thernodux Co., Wertfei m Main, Model

MCS- 104XL, Order No. 144-

colorBeNbT Aeh o6, STCESRIIGRIRBSPBRETE DT By 906 e 4°C): The
&s atngﬁ{ alnetkd egncte e LCRIPIIE | Q40SHBRBLABT Ut fé?aﬂrdaffiseratri @ES) and

I's antl fromthe cult
cewrifiged again ab§0 ot b %lgahg#)ﬁegﬁu u%re&% cilscarded the cell

ngﬁhr&olgésr ¥%é)§r?g§/er?0@? Bg rtéﬂ)‘fﬂ'% | %8 fhage 8071&6111ar®te1§1t 4000 Merck,
Dodrrptady)cs adred adunised PeBipgingntich 7210 B’rF?‘ﬁ:FFr BEh SR, 5 ml
%{%%W}h%% reshid RRRd %p%ﬂ @ at Ront t&lp@maﬁa Wntlﬁﬁ latptetiod of 4-5

otei n Pancreati c hornon
rhane Afieiveardey mi REMIg640 Rentainingol 0% Fes % %@n‘gfl gtw?thm ca.l

Each
Ialéf/gmg_e qgo}ofgﬁlafhgﬁ'n?? ZSggn ‘éﬂ;}%lﬁgr%ﬂiugl?g%%mll?l@l&me%@CStand

subsaqhénthgceatriﬁlg@hﬁoc L@ anin et HBrareed et ige ag’é%“t%?eis are taken up
in Wﬁﬂ%ﬁ (%({élltlﬁecghtc'a%rﬁﬁ g@%@dsbﬁ%l sbin & ﬁ%ﬁﬁtﬁl@ﬁﬁserme

ion o i mmunogl ohul i n G
seRbiiort mémmtw mqubmoaantbrr@cl 5%@&@?%% H%?%OJ%O%
RS riafe R A a%@%’%*%%‘é%ﬁ%m%@? ganbtifaor Witer . 10
u

duydihe prrﬁarpldultaread]eusiterfOlf epeqifEs apfippdp P werﬁtgc%na@@ne-ljosmve
aci d / f
]i’fﬂlgﬁx' ugtgrea A Beeérlor\l/eldg%)l r92)61qua(ﬂsctelﬁ r {rllﬁl%%lﬁ&{@’lrrﬁ%ag s of ddettscence
Schivted cd:lBso@’entInlthlu ge@tegslagamomteyleéun Gt AU/ g]@)adé%jtg the
IJ et d| scarde d t he supernatant collected. The pH

? YS's adjusted to 7.5 by the additi
: ition
of 2MTr|s base andfiltered(OZmﬂ yThe

no ulin isn.th
onaregh g B Ui Frd BEL A AReRLERE [ D of 4
4 M amoni um suI fate solution to a final concentration

8; gg{,ﬁp Fﬁﬂ‘gcg frid Pe'll% ghggieﬂgw{b% R Wehd) % (ifﬂﬁl@f’ Qellgser @6l in RPMI
S&@ﬂhéﬁhﬁfﬁonltaﬁnnhlgéﬁ% Eféﬁand%r:r@h&éatp@ fory7, SC?am g)saoffe{,rgﬂqtph

é%ﬂwy%@?y @%@%é@ﬂ%h&dgﬁgﬁ@a@g@: g)?%ggrll\tlor I1;14 05%) On average

éér?ceﬁﬁ@hdnsg)f 106 pgfmunodl@)la]amdbﬁdy parelpre of t;_un@ﬁ)ln ldie culture

pBllg%tglw?c tg E.ulgﬁ agpgl?g ﬁl%/lg %19{1)%61)7 rﬁ%?rﬁﬂe c'uﬁ@kep sﬁtkﬂé‘ﬁﬂa&&@is carried out by
NedizRE¥ANaf}theds i pootein chemistry (e g. accordlng to Bruck, C., et al., Methods

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

a) Immunization

For immunization, a fresh emulsion of the protein solution (100 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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30 MM Nad . Per nl 19gG solution 50 m Biotin
- N- hydroxysuccinimde (3.6 ng/m in DVSO are added.

WQ@\R40e01B683 nin at roomtenperature, the sanpl e PEI/EP2005/007857

chr omat ogr aphed on Super dex 200 (10 mvNaH2PO4/ NaOH, pH
7.5, 30 MM NaCl). The fracti OH cont ai ni ng bi otinyl at ed

| gG | | ect ed |
BEER R AL A e
c%%ﬁﬁﬁ%{}%ab%dahd&%ﬁ)éﬁhﬁ&ﬁhnfs’mﬁibtet | gG Pol ycl onal

G is brought to 10 ng/m in 10 mM
NaH2PO4/NaC]—| 30 MM NaCl, pH 7.5. Per ml 19gG sol ution

g 2. (rjﬂol\ﬁxgg%rhg SﬂliaBbﬁ.s@quf& djihedritnyvolumes afdcaateprifsr (60 mM,
I OX UCGI N i i

PRE i PP (o4 ik Y T bRBEGSorrliE gAgHs fifinl of diluted

QI}{EQ 1saardﬁe@Q 1séﬁ1h&ér V%brﬁhﬁstﬁhng odter Be mparthd saneple ishe

cmﬂxﬁpg?gdl/ ﬁ@,éjlﬁ)r onatOC%%gﬁ\p%d Hqﬁ%pff ! dpf%:é a%xfl il&ei sru&ﬁrna%t collected.

ﬁ; bf‘ﬂh@guﬁérﬁﬁéhﬁgﬂﬂ liate@ &b 7.6 Gy alieadelitidrect 2K Tris-base and filtered
ocl onal antibodies are | abeled with di goxigenin

(8edwrbing to the sanme procedure. Exanpl e 4 Western Bl ot
’JE{eq L §hih BRSNS dupBedtaRd predpiedtetiudded vigobeusnedingmby the

Hepari'n col ums (nentjoned_ ab

cbanwlee asiditiaay ofaghi énmﬁalua? syt ol qngt%rﬁ?ﬁm? lﬁ?\f%n%?“"n of 2 M.
H im JineaRe 1463 trifndti6£ 18000 figg €8I min,

b g e e R ot gy e

%Shcentratl on of the supernatant was neasured by

ﬁ%ﬁsgg%gtal‘ﬁ ke &Haﬂﬁj@ﬁéﬂeﬁb' ikl F i ROYHaOH, pH 7.5,

nown OVI ne seruma n standard
iy o Sl 4 i dlrseress coiinieed ( HA00 515 mi,
g% Q‘ﬁlﬂﬁnol bl ue, 25% gl ycerol and 14.4 nM
rcapt oet a pH 6.8) and incubation at 700C for
5 min, sanples were separated by 12.5% honogenous
]?x gﬁg??epgo 2?%‘?1\‘1@%{ m Bi osci ence) and electro

i trocel |l ul ose nenbranes. After
i ncubation in blocking solution (10 mM Tris-HO, pH

7.5, 11512%1 1Mt 106; 10BPéuiheRN 028g/AMGn 56@ﬂMNzﬁ-ﬁ;ﬂ’OﬂN&OH pH 7.5,
m | k) ranes re incubated with rabbit{ .an

3N SUEL R ot 19 solution B Biehp eNahY@r@cyswg;ngg{lq Q;»eqag,lg/nﬂ in
%&%ﬁ)o 1SRG ARl 4118 [1QomQeilinbratie thastiplag: cHbitiogruphed on

ween 2 tris-buffered saline

Sirced i ROOL{H ot NEER P RSB EEIY Sn b BRG NG 4 b Hacion containing
I |

e
tonthe sarBe pracadiram  AL), respectively, for 1 hr at room
tenperature. Menbranes were washed 3 tines for 10 mn
and anti gen-anti body
Digoxygenylation of polyclonal rabbit IgG

Polyclonal rabbit IgG is brought to 10 mg/ml in 10 mM NaH,P04/NaOH, 30 mM
NaCl, pH 7.5. Per ml IgG solution 50 pl digoxigenin-3-O-methylcarbonyl-e-
aminocaproic acid-N-hydroxysuccinimide ester (Roche Diagnostics, Mannheim,
Germany, Cat. No. 1333 054) (3.8 mg/ml in DMSO) are added. After 30 min at room
temperature, the sample is chromatographed on Superdex® 200 (10 mM
NaH,PO,/NaOH, pH 7.5, 30 mM NaCl). The fractions containing digoxigenylated IgG
are collected. Monoclonal antibodies are labeled with digoxigenin according to the same

procedure.
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conpl exes were visualized by an enhanced
chem | um nescence' s reagent (Western Lightning ™™

weerokionBBIrer Life Sciences, Inc., Boston, MA) POI/AP2005/007857

X-ray filmaccording to the uf acturer’s pr ot ocol .
Exanple 5.1 ELISA for the neastrenent of Pancreatic
hornmone in human serum and pl asma sanpl es. For
detection of pancreatic hornone in human serum or

4 a sandwi ch ELI SA is devel oped. For capture and
detection of the antigen, aliquots of the
anti pancreati c hornone pol ycl onal antibody (see
WPl 8lct) are conjugated with biotin and di goxygenin,
respectively. Streptavidin-coated 96-well mcrotiter
plates are incubated with 100 m biotinyl ated

ant ' - P%&ﬁ%ﬁp@esh@ﬁﬁﬁ&? ah@lidtdted Fondthé Bedyurhdsy Bl@p4rim columns
at /'m in 10 nM phospha

Recitionsd ADowrRRAINOn SHD B UL AR B Of/ﬁ RNt (pH 7.5),
{i]lﬁj Na ], 95t MBeeci2b M 6 396, Nﬁ@centn@igle%aﬂ_me(ﬂo gﬂ)r 10 mm at 4°C.

are then incubated for h with eIHE§%? g dard
@he pratein conceniyatipe eé%ﬁﬁhﬂtlatﬁ%%ﬁ HegsuErd ﬁfgf Ejln%'g standar
SL,AP g@ﬁs@nﬁ{é chﬁﬁ a%ln | §fkn@ivh WootheRbASMBIbE AR |sﬁﬁd£rﬂ§) Mfter mixing

patients. bi ndl ng of pancreatlc hornDn

plmsmtéosaml@buffq:rn@@ WM AioHioh RACEDS, 61146 ﬁm@ﬁfﬂnglue’ 25%
%Fﬁrgf’%ﬁﬂfkﬁl %&%ﬁ?@%@;{n‘%@g@%&#}ﬁé@y Elﬁ@tllll&lbaﬁéﬁr@ﬂ €0°C for 5 min,

s are incubate ] di gen Iateg
saroplepaereseparited hp A AbWehqserggapeniice g s Amershang;Bioscience)

%gch]epecﬂ:g tglnfgxltlelio oY Nﬁp&gllﬂﬁz)ﬁf m@ﬁﬁb?alfes A%élB%uthl&?/QH blocking

ween 20 hereafter, plates
s C10medl Tois iy e LmUGOm e By THed et 206 Ron-fat dry
Hrindd! fere Qlﬂt@(fj V\Wtht B Ml-r}!lt antlbody for 2 hrs at room

™ I 'goxXI geni n- P conj ugat es (Roche nosti.cs 0
mmramm meﬁeﬁmve@eﬁftamyashm 3{;15@3 f@s. 101@313 h)waf;lypg gejution (0.3%
a , h &N dish

Tl PRI i bk 750 iAo
piem&lam tonjtgased anti-rabifif &G (Hol)denteerque lgfe and anti-mouse IgGza

en- ; n

Y Bt P REBAES o2l e et o 1 b
Wmhenmraaaenmmbrm atreng whkhed13 6887 67 lgmn@m aptigen-antibody
.C%Iélg r gsd gagg evrlsua.gze 0 gll | daiﬁhaﬁ%@d n%‘ﬁﬁﬂdﬁlﬁ@&c%e%reagent (Western

on of Pancreatic

IPﬁghymagterlkrlquhnﬂ'dnfe[ﬂcEsnﬁ, Tng., BogtoThd AgronyaneX-ray film according to

ﬁﬁt éﬂ Otcgp for validation of Pancreatic
Q%T@%%% FYETREEO'REST gned to detect a specific peptide
and its related peptides based on the principle of
"conpetitive" enzynme i mmunoassay. The kit was
pur chased by Phoeni x Pharmaceuti cal s,
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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Inc., (Art. Nr. EK-054-02) and perforned according to
the manufacturer's protocol. The assay buffer

weonwsontssat e was diluted with 950m of distil | rOT/wRL005/007857

Standard peptide was prepared. ~Primary antiserum was
rehydrated with 5m of assay Pffer, and vortexed.

Bi oti nyl ated tid hyd ed

ARl R ML SR

15 Rlfated 2R aﬁ@&é’t}'c Kd—ffrfcﬁlre E)naﬁéiﬁ@od‘flfdi 6& n\iml ak 10 pg/ mlin 10
etermneTtaI Bi ndi n IpeE) q

SbanbeRPBec o Hont D e ﬁw{ QLT PEEPREE e PRBISASn, plates

ar?rgkxg ; attﬂfefeglrn?%adfﬂl % %“{/()Q\Iid‘le 0r1%>l¢szeggﬁl gdelleakd then iRabhted for 2 h

i serum wer
it siheratseridl iRoNef The SoERERARIP e BTG PLhalprdard
zﬂﬁfélfeh de %r@mﬁnﬁ%ﬁl Cffbrh\?hdlerﬁé( Q&tet bifnﬁﬁlgl?df@ﬁkcreatm

pl ate was se

lseraae, plaRsyre washed thaea e Witk 0 %%Wpéﬂﬁﬁgéﬁ ?b FoF specific

T R A

digowygdsylatedpntrpangregiia hormnem Yr-hpal. AGOTHI 68§§13y71t 10 pg/ml in
HM ggégahg&kﬁﬁ% 'IBPB&Q'OL@% QLCI YR b 8% TwlR0MdBereafter, plates

e I'munopl ate Caontents of wells

mewahaﬂetiiree tiEaesHowenpvy @b@@p@i aptkody) Bhk ?eﬂégepméﬁeé‘ae gicubated
tg%% ity }rﬁl 04t goﬁg%ﬁﬂ _pesth fc@ﬁ ug atbscﬁokhesﬂlalgﬁﬁstﬁ@ GeBIDN

add I nt o°ea wel Bl ank wel | The

Mumuhdpl, icemaas G’aéaé%Nedlﬁﬁaﬁ? 716) Apstimin QB RRPsPRE.PH 74
E\U/ Iﬁ&t}% 5% N\Qéflaq%(ﬂ? ?%bf&éen?OYPfatk? afe‘EﬁHEb%ﬁEﬁlyewﬁhEdl tH8e times with

’he "assay er as descri bed above.
ghepatne anéfes Bbudetertioprafantigen-amitody sorept eX‘?@eWé]?SS%I ingubated with

W $°, Wﬁlc!n ﬂb%héjﬁﬁaggog’tﬂ? R kvidedteim, @Q&‘nan Catalog No.

e Was' resea h APS ‘and i ncubat ed dl
mmaﬁvsmnd QD G mkaspiedradier $@+68 nzig @& 0] lilﬁldﬂﬂh%fhEWéﬁl reader.
(including the Blank) to stop the reaction. The next

step was initiated within 20 mnutes. The immunopl ate
Beimplnsvias cl eaned with 70% et hanol. APS was renoved

&n@gg%tilo%é ancregcil;uz'f1 bolyggpatfjcﬁqn %ﬂh&nq;lzwfrﬁ{w Eiaer Plate

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 950ml 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.

o Well A-1 was left empty as Blank.

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

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

e 50pl samples were added into their designated wells.

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

well.
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Read absorbance O D. at 450nm The standard curve was
plotted on sem -10g graph paper. Known concentrations

woRoospasanr d peptide and its correspondi ng O DeCT/ERZIOFQTSST

were plotted on the log scale (Xaxis) and the |inear

scale (Y-axis) respectively. "Ff€¢ standard curve showed

an inverse rel ationshi p between peptide conce {ratio S Blank
and t25gl rhydesgidrioindates peptids st hadtied dntogach well except the Blan
st andarlpl concentration increased, the intensity of the

yel | oW ¢olor, and in turn the O D. absorbance,

degr eﬂ&ﬁ%mﬂﬁ?lﬁ@ Ree Matedtwitnacefatqelpteisederi (AP]).sanpl e

was determ ned by plotting the sanple’'s O D. on the

Y- axi Ehe intrenneplaigiveg incuheied ks mchours ﬁ*tﬁeo’t"&elinﬁfféﬂg&ct

ith the ! . ' '
thie TSR Pl prpilin AisiE Yl Bhuld R (00RRGp HOMS
cor r eepentl 4°C)taad piyet pRHSAERE ontodAnd assap huffer to peake SA-HRP

unkno sanpfl % Exanpl e 5.3 Validation of Pancreatic
Pol yp¥tite "PHhuman pl asma by RIA The kit used was

des] GRedorAE5eg ko GRaskiiropbept | de and i (s related
pepti des based on the principle of "conpetitive"

enaynEonenusndasiayereTirsaided. was pur chased by Phoeni x

Phar maceutical s, I n t. Nr. T

o e e el iSSP Ty v
Exq”ph@q;ﬁ S ARSI vl hiEdSn@fcapiaivieR Rkcapa tir: Blank well.
Clinical utility of the novel marker pancreatic

horeTDRe itanuassats sed rispalve astirARiyand incikajed ©r il hr #oRT.
ex oMt 80 hEUABHOS R EBARAR P e B e fufler o desgribed

neasu?@(g,e[ n 10 patients with denonstrated nornal beta
cell function. Statistical analysis is perfornmed by . .
st andaoey]Stubsteme saution pravided il thistkitowergiadsed,igq gagh sllgacluding
t aken asBI%i&gni icant. The results were as foll ows:

cont r HEBBEY Yy i +/- 3.4 pg/m 1 GT (inpaired

9l UL 05§ iRahaMaR)wasTdsedledgvith APS andircubgédrior 1t RY.

| GT+I FG (i npaired fasting glucose): 44,6 pg/ +/ -

15.4 poOmiI2N BED veroadded éntp jcagh welk %@%lild@g .ﬂgeg%% to_sfop the
26. 4 pg/ =Q. . [ X pg/m 4 -

10. 3 E%Ff-??ﬁ %g&egggé%ﬁ'g&%}%?{ﬁ%gﬁg?% snéirqlgteegi ng for a
conpouthd imhiugBplafetitiaat wasdlednes st 186 ethaindr none,

conprising the steps of a) contacting protein .
paner oS watusrend aw ) imBRpiFAPeER tpe STty Ripte Reader.

e Read absorbance O.D. at 450nm.

The standard curve was plotted on semi-log graph paper. Known concentrations 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 inverse
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

0.D. absorbance, decreased.

The concentration of peptide in a sample was determined by plotting the sample'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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conmpounds under conditions which allow interaction of
sai d conmpound or a plurality of conpounds wth

w@anweioemBs c hor none; and b) detecting the intePEEPZING/007857

bet ween sai d conpound or pIur@Iity of conpounds with
sai d pol ypeptide. 2. A nethod g screening for a
conpound that may prevent and/ or inhibit and/or
attenuate beta-cell failure, conprising the steps of
a) contacting a conpound with protein pancreatic
hornDne b) measuring the activity of protein
?l c hornone wherein a conpound which stinul ates
\@e[hd'aﬂbh bi PandrbicPelypéptidle @ huphai slasmpbyBikat i ¢ hor none
I's a conpound that may prevent and/or inhibit
beta-cell failure. 3. The nethod of claim 2,
addi t i onglel &%?Wa's %%ﬁ%%écﬂ% &leBPa YPeciiBMBkide hd s related peptldes
protein pancreatic horione prior to step a) or betwe
ska&ben ﬁ])e paimdiphd of "za:ompemtd’i @nzyme gnm@mﬁsw figie kgt was purchased by

t hat |
I%glp %S]qulﬁg?qtlﬁélgv n%Arp L ng h'b'eg4?®tlzsan t['rggct? agé/o?dmg to the

HhufidterePanedsteaili ¢ hornone secreted fron1a host in the
presence or absence of said conmpound, wherein a
conmpound that prevents and/or inhibits and/or del ays
beta-cell failure is a conpound with which the |evel
of pancreatic hornmone secreted froma host is changed.
5 Use of protein pancreatic hornone as a target
9 gmarker for screening for a conpound that

pre ents and/ or inhibits beta cell failure. 6. A
met hod for nonitoring the progression of diabetes,
ﬁgHR{chlsd %fsfs%?g&feﬁlgaat@f a) providing a liquid Sanpl e

tal ne roman i ndividual, b) contacting said sanple
Wi th a specific binding agent for pancreatic hornone

épﬁll%{ll uft bitthQ HSveél Bﬁrrl%? r%Jaﬁ@r‘éatfc(l’{orflﬁfnm%\tals afdefbd By measuring its
et ween sai d di ng agent al}d pancreat |

}emlnmn]é) digtratiic patients émnriwg an@Jea exg2eppoHs) tRgelin and
%%gﬁ‘ﬂlg 1{[1 ? Wthttﬂgsem%‘ﬁed% 1@ PaERwWHR Hﬁiﬁ@nt,tfhted normal beta

ure 7. Anme toring I th
efliffinetiop. statlsm@hurméms I@Peré?ra@étbé@tanéwipﬁt}lé?q#g tttﬁsé evaluation wi
a liquid sanple obtained froma
?Jaz}lﬁé%én(fésttr@é%l?{escqf %g%ciqggt di abetes, b) contacting said
sanple with a specific binding agent for pancreatic

igégggﬁsggg%%ﬁﬁgggjtlons appropriate for formation of
cofrple

bet ween sai d

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 II 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



o

bi ndi ng agent and pancreatic hornone, and c)
correlating the anount of conplex forned in (b) to the
wa@pw010565 conplex forned in the absence of trREl/RRIWNS5/007857
8. A nethod for the diagnosis.,gf beta cell failure
conprising the steps of a) providing a liquid sanple
obt ai ned from an individual ~b) contacting said sanple
with a specific binding age dr pancreati ¢ hornone
under conditions appropriate for formation of a
conmy I%)éﬂ‘p)%t g@&'@erﬁﬁ% for Q'c@ﬁi‘l Und 9Bt ;AR RARER %Qﬁdré‘aﬂc hormone,
hor none, relating the anmount of conpl ex
for rcedlpmmgb)le&t@PSthe di agnosi s of beta cell failure.
Y NS PRiAL R4 ORdERL HLnRRY vl By T Blixdliffof
fur her cterized 1 n that sadsa le I's serum
10. ToeepvenHeunder condiings vhichalowintenrtion af stid @mprpumd ora
furt is plasna.
N i e e
f ub) hiztectihg thedtterdctiod bletweten aaid sam@ogracﬂa@t pluralityafgoanpounds with
bl ood f protein pancreatic hornone as a
mar kes?ldﬁ%qbépg%ﬁggl n the diagnosis of beta cell failure
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beta-cell failure, comprising the step of detecting soluble pancreatic hormone
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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 pancreatic hormone secreted from a host is

changed.

5. Use of protein pancreatic hormone as a target and/or marker for screening for a

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

a)  providing a liquid sample obtained from an individual,

b)  contacting said sample with a specific binding agent for pancreatic hormone
under conditions appropriate for formation of a complex between said
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binding agent and pancreatic hormone, and
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hormone. 19. The net hods, uses and kit substantially
as herei nbefore described, especially with reference
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Hof f mann- La Roche AG <12 0> Pamcreatic Pol ypeptide as
a target/ marker for beta-cell failure <130> case 22680
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> <221> man
Pancr eat formed ity paptceliilag22> (1) .. (95) <223> accession
No. P01298 <400> 1 Met Ala Ala Ala Arg Leu Cys Leu Ser
Leu Leu Leu Leu Ser Thr Cys 10 15Vval Ala Leu Leu Leu .
G . Pr o A sethasifocmpnitpsingihe affispcnphtrertmenkefl digpepas, gumprising the
Gu Prosé%lso yr Pro Ay Asp Asn Ala Thr Pro Gu Gn
Met Ala G'n 35 40 45 Tyr Ala Ala Asp Leu Arg Arg Tyr
lie Asn Met Leu Thr Arg Pro Arg 50 55 60 Tyr Ay Lys
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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.
8. A method for the diagnosis of beta cell failure comprising the steps of

a)  providing a liquid sample obtained from an individual,

b)  contacting said sample with a specific binding agent for 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 diagnosis of beta cell

failure.

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

that said sample is serum.

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

that said sample is plasma.

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

that said sample is whole blood.

12.  Use of protein pancreatic hormone as a marker molecule in the diagnosis of

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

13.  Use of protein pancreatic hormone as a marker molecule in the early diagnosis

of type II diabetes from a liquid sample obtained from an individual.
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<213> Rattus norvegi cus <220> <221> rat Pancreatic
Pol ypepti de <222> (1)..(98)<223> accession No. P06303

wa2@em1@33vet Ala Val Ala Tyr Tyr Cys Leu Ser LeBCI/BR®05/007857

Leu Leu Ser Thr Trp 10 15 Val ,Ala Leu Leu Leu Gn Pro
k/gu %;In Gy Ala Trp Gy Ala Pro Leu 20 25 30 Qu Pro
yr 0

LA} %g%fﬂ g%ocl;% 13I'\Iéﬁj ‘%{é l’&l‘f@AgaégAc%ia _ldilf'ﬂl' 1?13&& @ith a sample
Thr Le udéEmed/ﬁrogn Prtienty gffs0ngs§oselugase @tglerapse.Ar g Asp
Gu Asp Thr Ala Gy Leu Pro Gy Arg Gn Leu 65 70 75
80 Pro Pro Cys Thr Ser Leu Leu Val Gy Leu Met Pro Cys .
Al B5.A aUn a)fggrcg@nggaw@tlgehormone for monitoring the progression of

diabetes.

16.  Use of protein pancreatic hormone for monitoring the efficacy of treatment of
diabetes.

17.  Use of protein pancreatic hormone as a marker molecule for beta cell failure

in combination with at least one other marker molecule for beta cell failure in
the diagnosis of beta cell failure from a liquid sample obtained from an

individual.

18.  An immunological kit comprising at least one specific binding agent for
pancreatic hormone and auxiliary reagents for measurement of pancreatic

hormone.

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

with reference to the foregoing examples.



