WD 03/ 074549 PCT/ US03/ 06221 ASSAY FOR ANTI - 1 NGAP ANTI BODI ES FI ELD OF THE

| NVENTI ON [01] The invention relates to the field of assays for anti bodies.
Speci fi cawby3/ot43e@9 i nvention relates to antibodi es rai sedPcCm/usasmabs

agai nst adm ni stered therapeutic agents. BACKGROUND OF THE | NVENTI ON [ 02]
Pancreatic islets of Langerhans are the only organ of insulin production in
the body. However, they have a |imted capacity for regeneration. This
limted regeneration capacity predi sposes manmals to devel op di abetes

mel litus. Islet neogeneggséﬁfagé‘ggﬁ_lﬁr(%ﬁ;AIF#WE SEQ ID NO 2) plays

arolein stinulation o enesis, urfar, in beta cell
regeneration fromductal cells. |NGAP104-111 peptide (| GLHDPSHGTLPNGS, SEQ
ID NO 1), a 15-anmino acid peptide conprising am no acids 104-118 of the

| NGAP protein, is biol Olgli cal | active and is capable of inducing islet

cel | regener at FORLD ©IARHE NRS8| .  Pharmaceutical conpositions

contai ning a mammal i an | NGAP104- 111 peptide can be used for treatnent of

endocri ne ncreat.i c insufficien ich.my result.from diabgt

ol 111 us. 1§05) TRAHasrel Koo, BAKT4G Sap oo SoHpoRie: o SHar GYaR:
patients foll oyWegtiod RPR& BAnHBSdiBGraRbd IINGARM M abhinsPSRhintier@d thRP eI
generated as autoanti bodies to the endogenous protein, which may mtigate

the action of RBEBAP or serve as a diagnostic marker for diabetes. Thus,
there is a need in the art for a convenient assay for detecting antibodies
that may be raised in a subject following treatment wth | NGAP104-111
pepti de. WO 03/ 074549 PCT/US03/ 06221 BRI EF SUMVARY OF THE | NVENTI ON [ 04]
One enbodi ment of the invention is a method for detecting anti bodies to

| NGAP104- 118 pgdreROUNDIESTHFANVENTION S nmet hod conpri ses contacting a
t est

[02] Pancreatic islets of Langerhans are the only organ of insulin production in the
body. However, they have a limited capacity for regeneration. This limited
regeneration capacity predisposes mammals to develop diabetes mellitus. Islet
neogenesis associated protein (INGAP, SEQ ID NO: 2) plays a role in stimulation
of islet neogenesis, in particular, in beta cell regeneration from ductal cells.
INGAP'*'® peptide (IGLHDPSHGTLPNGS, SEQ ID NO: 1), a 15-amino acid
peptide comprising amino acids 104-118 of the INGAP protein, is biologically
active and is capable of inducing islet cell regeneration in an animal model.
Pharmaceutical compositions containing a mammalian INGAP'™ '8 peptide can
be used for treatment of endocrine pancreatic insufficiency which may result from

diabetes mellitus.

[03] Antibodies to INGAP'®''® peptide may be generated in patients following
repeated dosing of INGAP'®!8 peptide or may be generated as autoantibodies to
the endogenous protein, which may mitigate the action of INGAP or serve as a
diagnostic marker for diabetes. Thus, there is a need in the art for a convenient
assay for detecting antibodies that may be raised in a subject following treatment

with INGAP'*"'® peptide.



sanpl e which conprises serumof a manmal wi th | NGAP' 04- 118 peptide bound to
a solid support. The contacting is done under conditions sufficient for

bi ndi ng awo Bnvis49 NGAP 104- 118 anti body to the | NGAP' 04- PCI/ysepbvéde. The
solid support is contacted with a detection anti body which specifically

bi nds anti body nol ecules of all isotypes of the manmmal. The detection

anti body bound to the solid support 1is determ ned. Detection antibody
bound to the solid support indicates that the test sanple contains

antibodies to g}@@ﬁsgﬁl ' I[‘R% cond enbodi nent of the
invention is a nmetho %frg elt@t:?ﬁgg an I\inglo les to | NGAP 104-118 peptide in
a test sanple and determning the isotype of said antibodies. This nethod

conpri ses [@QNt @iei BRAbAdihREL oFaiiB! Bviktionh i @MRictRAS forS BEBENMRY aAtioR¥Rto Wi t h
| NGAP104- 18 bound tq,3,s0lid support. The contacting is done under

condi ti ons suf INGiAGhT Fopentidadn agesisamaler - TINGmFRtimsL coneprisss corastingo? teshe

| NGAP104- 118 pept | - ] i .ac iot-hs .

i sot ype- speci fgg&bgﬁqlg%%ﬁ%%egﬁélggggﬁ f“égﬁnfag%?ln S %tr’;{ti bo tlrcrlglbggﬁ teos of
one isotype of atsbRd sippspm| Theldoatactng pivns padérfdoadiions htiyiehofon Birding ire
solid support is determ,ngd. . Detection antihqdy bound to the solid support
i ndi cates t hat 2ap@dN sanmiiti@ody soiithe ANGAMY | bodP@éideo TREAPHG SEARPTHEDL | de

and that the anti ' t - ] i ; :
Tsotype. [06] APAREH S EAbARion R Anich toBRREARFHRNE afibdidintRBes | g
an anti - | NGAP104 all 1®typesbof dedyammat. ithestetastivo hntébodgrboahd tdthe solitl sopppt | ses

an | NGAP104- 118 pepti.de, _and .a detection antjbo 07] .These and. ot her
enbodi ment s of lstq?ﬁégrfmwnﬂetfﬁtm 10 PRE iR he Sl supBp inichies DR BOEST or
detecting anti Qggfglg%ﬁtlgglts a{q{imigsqomm-lmh@%pti de which are useful for
nonitoring subjects during treatment with | P 04-118 peptide and

identifying subjects with | NGAP aut oanti bodi es. 2 WD 03/074549
PCT/ US03/ (#3121 A BRo&EE cDibsdRidRT lofh O VEREOIDRAWNNGSd for detecting antibodies to

INGAP'™""® peptide in a test sample and determining the isotype of said
antibodies. This method comprises contacting a test sample which comprises
serum of a mammal with INGAP'*''® bound to a solid support. The contacting
is done under conditions sufficient for binding an anti-INGAP'**''® antibody to
the INGAP'**1® peptide. The solid support is contacted with an isotype-specific
antibody which specifically binds antibody molecules of one isotype of the
mammal. The isotype specific antibody bound to the solid support is determined.
Detection antibody bound to the solid support indicates that the test sample
contains antibodies to INGAP'®*''® peptide and that the antibodies to the
INGAP'*""® peptide are of the one isotype.

[06] A further embodiment of the invention is a kit for detecting an anti-INGAP'*!!8
antibody in the serum of a mammal. The kit comprises an INGAP'%''® peptide

and a detection antibody.

[07] These and other embodiments of the invention provide the art with tools and
methods for detecting antibodies that bind to INGAP'®* ¥ peptide which are
useful for monitoring subjects during treatment with INGAP'™!"® peptide and

identifying subjects with INGAP autoantibodies.



[08] Figure 1. Exenplary schematic of anti-1NGAP104-"8 direct detection
assay. Following the irreversible coating of peptide to the base of

m crotitewowslor&s4¢{1l) test sanple is added to wells (2). IpCTarsvs/bndi es
specific for the peptide are present in the test sanple they bind to the
peptide and are retained in the wells after washing steps. The anti bodies
in contact with.the peptide are detected by tagged-secondary anti bodies
whi ch are subsequently added to the wells (3). Washing steps renove

t agged- anti bodi es which are not in contact with the anti body-peptide

conpl ex. The presence of peptide-bound antibody is determ ned by readi ng
the tag-signal in the wells (4). [09] Figure 2. Specificity of the rabbit

ant i body gener SragF agEs CRIPTIOSADL OMEIDRAWENGS de. Rabbit anti -1 NGAP104-"s
pepti de was incubated in mcrotiter wells pre- coated with either

| NGAP104-"' 18 peptide (SEQ ID NO 1), bovine_serunnal%uqin (BSA),
| NGAP151- (68} ( BigreSEQ IH3enplar)schamaticNGARIBINGHP' (' CSedirSEQetebtipOassag) . Al |
an e alent ¢ r ot

IRear 0a 516 ot e b S edihe SR RST A IhePast beBisae e tvetiih st e,

anti- rabbit |gmple i§addidn@twarn (\Q%tlhl aRtibYdidsopleiny | o gRitptige ardpreght aal
detection of p- nitrophenol at 405 nm The horizontal |ine indicates the
limt of backgthsuast saingledhey biad te He neptdsand aroyetmingd frethg wedls a8ex woshing of
the rabbit anti e ed to | ' 04-"s . ide. '

anti - | NGAP114- ,sgi?g%rthl%bag%@&vl\gssmi C(ralrét&glgtég}é %r?eﬁf‘@e?g‘{ei“?%Fte\?e%@ﬁgé%rdés-eﬁ%“a e

Wi th various cangdidsavhionareofubbdiuéiil4dded toelnd Wwdhs (Detnashingntepb raqoid
rabbit anti-I| NGAP104-"8 antibody was_nonitored using_al kaline

phosphat ase- cotjegesreriibodiegnvhich Zpinpt [ryepptact Wil ithe apiéhpdyireptide complex.

p- ni trophenyl p I g P : ' at: nm
The ECS0 was 190 Brcarts WReRRls BRhaGEhRR, BHaciibinBd B HeARIARC Lttt h
significantly diefweltsqd). from zero was 18 pg. 3 WO 03/ 074549 PCT/ US03/ 06221
[11] Figure 4. Effect of human serum on detection of anti-|NGAP 4-18

peptide [09] Figure 2. Specificity of the rabbit antibody generated against INGAP'%18
peptide. Rabbit anti-INGAP'%!'® peptide was incubated in microtiter wells pre-
coated with either INGAP'**''® peptide (SEQ ID NO: 1), bovine serum albumin
(BSA), INGAP""'® (Cter SEQ ID NO: 3), or INGAP'*'3? (Cseq SEQ ID NO:
4). All wells were coated with an equivalent concentration of protein. Anti-
INGAP'*''® antibody was detected using alkaline phosphatase-conjugated, anti-
rabbit IgG in combination with p-nitrophenylphosphate and optical detection of p-
nitrophenol at 405 nm. The horizontal line indicates the limit of background signal

for the assay.

[10] Figure 3. Sensitivity of the rabbit antibody generated to INGAP'™ '8 peptide.
Rabbit anti-INGAP'*"'® antibody was incubated in microtiter wells pre-coated
with various concentrations of INGAP'®'!® peptide. Detection of bound rabbit
anti-INGAP'*!'® antibody was monitored using alkaline phosphatase-conjugated,
anti-rabbit IgG in combination with p-nitrophenylphosphate and optical detection
of p-nitrophenol at 405 nm. The ECsy was 150 pg and the lowest detectable

amount which was significantly different from zero was 18 pg.



anti body. (A) Each data point represents 2-1000 ng/nL anti -1 NGAP104-118
anti body and 0 (), 5 (), 10 ( ), 15 (X), 30 (*), or 50 () % normal human
serum i n woost4ster wells. Detection of bound rabbit anti PCHEAR/@A21118
anti body was nonitored using al kali ne phosphat ase-conj ugated, anti-rabbit
lgGin conbination with p-nitrophenyl phosphate and optical detection of
p-ni trophenol at 405 nm (B) Reaction was carried out as in (A, but no
rabbit anti-1NGAP104-118 anti body was added. Data points correspond to O

) gure. s, DALY s s st Bty <G08 9° icpliof B s-ACRR > fbde™

Dilutions of paiioant @O uMEasHNAb@Spoin?epkisknts i DNEO00hg/silandamiGzeri *Hifran
sera. (3) Rabbit anti- |1NGAP104-118 anti bods/' standard curve. (4) Plate

bl anks pr epar eantihodyignaiGyifl S ("oHtendr B (Bh I CFassix0 @it noNealFysman 18
anti body on we t_C A P1Q4.- i.d ToAIBED, -

DESCRI PTI ON @L#ﬁﬁqﬁw‘éﬁﬁf‘%ﬁ%ﬂ‘) ?t%“?? %f%gﬁuilége}g"?@&gpﬁfﬁéﬁ pr ese%%‘body

i nvention that wast mohl6RP asihgbalkhbse geneplettad-conjugated,0 adirrableit Skgisi ni vel y
and specifically detected in_a solid phase assay. Anti- | NGAP 4-118

anti bodi es canC‘HBb‘&é‘t‘%‘fVéEIpwlﬁr%ﬁflylph&@ﬁﬁéraﬁ GBP{WQ@H%“% 'Wé‘ﬁ?éen%ﬁt _
memal i an. ser ughs hoy 0B) RUERS, 355 HIFEQ8H: Aok @ONbal b £:86H Ah8 INtAtp PesUl L in

fal se positive signal's, nor does It inhi € Interaction of
ant i - | NGAP104- drttbodg wastaddiéde sDath tphintN@ARsgertil® (e, iSde. ), 104K )ALS &¥3, ¥

anti -1 NGAP 4-1 antibgdies in sampl e froma manmal are useful to
moni t or generag‘So?P%oio %&ﬁ) ?%an%ﬁ%alg%tr\“ﬁodi es during the therapeutic
adm ni stration of | NGAP 4-118 peptide. Neutralizing anti bodies my be

endogenoug 23ut Eadire BONRSINGARIE D agliRely A sahpR flite 3ayue cl1y Dikkiboybng
single or repeated dosing with | NGAP 4-118 (%egi%i e. Anti-INGAP 4-118
ant i bodi es canpé#féent sgyemi seinples] 2)deil wions of sendardisethuman ssja. ) \RbDBADIF4549

PCT/ US03/ 06221INGAP104']18 antibody standard curve. (4) Plate blanks prepared using highest

concentration of rabbit anti-INGAP'®''® antibody on wells not coated with

INGAP'™!!8 peptide.

DETAILED DESCRIPTION OF THE INVENTION

[13] It is a discovery of the present invention that anti-INGAP antibodies generated in
vivo can be sensitively and specifically detected in a solid phase assay. Anti-
INGAP'™!!8 antibodies can be detected without interference by the components
of mammalian serum. Normal human serum does not contain factors that result in
false positive signals, nor does it inhibit the interaction of anti-INGAP'*+!'8

antibodies with INGAP'**"'8 peptide.

[14] Assays of anti-INGAP'%!!® antibodies in a sample from a mammal are useful to
monitor generation of neutralizing antibodies during the therapeutic
administration of INGAP'®'® peptide.  Neutralizing antibodies may be
endogenous autoantibodies or antibodies generated in subjects following single or
repeated dosing with INGAP'*''® peptide. Anti-INGAP'™!"® antibodies can be

specifically detected with sensitivity.
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[15] In a solid phase assay, purified | NGAPI 04-ins peptide can be

i mobilized on a solid support. Solid phase i munoassays are conveni ent for
ease of swpasat4smg bound from unbound conponents. Sequentcalusosrozapassay
steps, including rinsing between steps and the binding of the detection
anti body and devel opnent of the indicator reaction, can be easily
performed w thout the need for expensive automation and skill. [16] Any
test sanple can be used, including but not limted to blood, plasm, or

serum - The1! "YER'LAR Bald Ls% Ao fOREIPhat e b eRl aﬁ%@;ﬁﬁosﬁa%@f,ﬂl ng

serum Se al ne on1any manmal or exa

nmouse, rat, ragdld suppgiti MSxaidoplthse iMMKAYassai@tare eaﬁvenmmwmgaae ,of melgaratmgd
human. [17] Test sanpl es can be assayed at a single concentration of serum
or at nulti pl ebounsn&ent wab%ﬂsc«mp@wnﬁay SpeusshEimeynpisYesieps. Bicludinon of

Lo 2T e LSS SR AR Al 1P

sour ce of the sanpl e ts such as

sal i ne can al sof the indieator Adaetidni, ghe bt casiyrpeaforded mtithont the nebd &dr expensgveal can
be detected can al so be ed to characterize a test sanple. For exanple,

t he hi ghest seWﬁaﬁmﬂ?qﬁWf§ﬁlat whi ch a signal can be detected for a first
mammal can be conpared to that of a second manmal to obtain a relative

measur e ofj@nt WROQst bdrhSIE chilbé B&edf hﬁﬁh@)\%ﬁ@pﬁﬁﬁem@ pldsk] oARYum.

i mmunoreactive form of 1 NGAP104- 118 or a derivative thereof can be
used. Native, Fhetimention perticulselyndsinteantlates tash sonpleh sonlaiping FRGAP pepm de,
ontain nodi i ed to,contain

| at ed h
PheaPr g 111" Gt hemplin G b Bt JofudREl Fr b€ AR B at0Rit et

INGAP114-its Eﬁaééﬂ@ ﬂ@ﬁmgedg§qﬂtc&hW§mxgﬁng@m§n@ﬁ | NGAP104- 118 pepti de
or peptides containing such portions and other residues or npieties can be

used. Derivatives include, but are not limted to, nodification the
pepti de' s3]t eXstragmplay canr ba Assayed atndisieleappussntation of SFREUBHGL ?{smuﬁpéﬁ“rp

benzyl - mot hy! SGIOBHIARS SRR A LReq bRRHHEORRIGR 4 HETRROE, K
modi fi cations kéramuga t&Ccﬁl’lwbdilfnoﬁntmrSdme species that is the source of the test sample.
Other diluents such as buffers and normal saline can also be used. The highest
serial dilution at which a signal can be detected can also be used to characterize a
test sample. For example, the highest serial dilution at which a signal can be
detected for a first mammal can be compared to that of a second mammal to

obtain a relative measure of antibody titer in the first and second mammals.

[18] Any immunoreactive form of INGAP'*'!® INGAP or a derivative thereof can be
used. Native, synthetic, or recombinant forms of the whole INGAP peptide, or
related proteins which contain, or are modified to contain the INGAP!®+!8
sequence or portions immunoreactive with an antibody against INGAP'*+'8
peptide may be used.  Thus, portions of INGAP'"!'® peptide or peptides
containing such portions and other residues or moieties can be used. Derivatives
include, but are not limited to, modification the peptide’s C-terminus, N-terminus,
and/or amino acid side chains. Examples of C-terminal carboxylate modifications
include esterification (e.g., benzyl, methyl or ethyl ester) and amidation.

Examples of N-terminal modifications include  acetylation  and



5 WD 03/074549 PCT/ US03/ 06221 al koxycarbonyl ati on. Am no acid side chain
nodi fi cations include nethylation, benzylation, t-butylation, tosylation,
al koxycarwornglatskon, and the |ike. [19] | NGAP104-ua pepti @er/ushé#2nor a
derivative thereof can be produced by any nethod known in the art. These
met hods i nclude, but are not limted to inducing mammalian pancreatic
cells to express | NGAP protein by neans of cell ophane- w appi ng (Rosenberg,
L., Brown, R A and Duguid, W P. (1982). Surg. Forum 33, 227-230).

St andard reconbj, nant techni ques in prok i C._OF. kar yot.i I'ls
can al so be us8 of%caﬁ%ci?é’p lﬁ)ﬁ1 @‘Blr?ﬁt%cg?ﬁ%%%lporﬁg&g? ‘Hf%& 18‘?6 F’%@&B@ 2118
peptide. Suitabbgyldh, CRlthiatibmebsytitiohpddk@tycarboy@assn, anddrdike. or marmmal i an
cells. Any expression vectors known in the art can be used. Enzynes can be
used to generate |ess,than full-length proteins by enzymatic praqteolysis
of full-| glr?glt hINEAPDar | RAPUAR.OING AR orgy Aerertive Bereh{ &t be rmsedisad Dysabh as

sol i d- phase pe%eia%% LGRS Srt. %ﬁ&e%etﬁéﬁsfiﬁtz&dé,ﬁe&g}r E&Sh&q?ﬁ% Briﬁ%@ciéo i g”d

pol ypepti des. e polypeptides can be sy esl z Irectly ont
support used f arantrhaliani pamoreets sals tof exiphess IINGAR pratein [b0hednsi@AR el dphade-

pepti de, | NGAP pr ot ei or. portigns thereof h rifl b ans of
any techni que RAREA"S 5RbeLB Lo PRyt i‘ﬁ' ?ﬂifgfxglb‘at%rﬁ' (Beéﬁpg‘é{gy orum

techni ques i nchyde) 7 9y eXehARIE LR ORRH AHAR[NLs irh?ﬁ%k&%ﬁﬁ@b? chI IR JsON
chromat ogr aphy, and i mrunoaffinity methods. [21] 1NGAP 04-118 pept IS

[
bound to the sotlisdcasugdgobe nsedito puakelfull detet bedortions o BNGAR qrmlr)‘%ﬁs to a
solid phase suppori. An n owmn.in.the.art for. immbilizing a,protein
or peptide to Buas SRR e HEdE LacRriRassbinrel & Bl SR
ei t her coval enfAny &prddsion GR¥BlsEiHowh ROUBArtt Gantiteuk@l iEhZpRRS @an BERIBET to by
techni ques such as coval ent bonding via an am de or ester |inkage or

adsor ption. |t geranatedesschand fulklengthliragingdypenzymasa protaslyss of ifwll-dangthadi di n

g(r)l i Sn:)ihggg?/ ?ﬁ%rti%ptpir &ihs. 'A‘fStyrEi\{hetliclz\l %ﬁg%l%%fyl :Ir'nSe,tIpo“:C‘iQ,t isﬁlceil ia§ &)flifdi-ﬁflgge tp%p%icli]ee
synthesis, can be used to synthesize the proteins and polypeptides. The
polypeptides can be synthesized directly on the solid support used for the

immunoassay of the invention.

[20] INGAP'®'® peptide, INGAP protein, or portions thereof may be purified by
means of any technique known in the art of protein purification. Exemplary
techniques include ion-exchange chromatography, hydrophobic interaction

chromatography, and immunoaffinity methods.

[21] INGAP'™"® peptide is bound to the solid support. It can be adsorbed or
chemically coupled to a solid phase support. Any means known in the art for
immobilizing a protein or peptide to a solid support can be used. INGAP'* 118
peptide can be either covalently or non-covalently bound to the solid phase
support by techniques such as covalent bonding via an amide or ester linkage or
adsorption. It can be bound using binding pairs such as biotin and avidin or
antibody and antigen. After INGAP'**'*® peptide is affixed to the solid phase, the
solid phase support can be incubated with a blocking solution (containing a
blocking protein such as bovine serum albumin) to reduce non-specific adsorption

of antibodies in a test sample to the support surface.
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solid phase support can be incubated with a bl ocking solution (containing a
bl ocki ng protein such as bovi ne serum al bum n) to reduce non-specific

adsor pti owo eh748ms i bodies in a test sanple to the support psarfsases226 WO

03/ 074549 PCT/ US03/ 06221 [22] Various solid phase supports can be used,
including but not limted to glass, polystyrene, polypropylene,

nitrocel l ul ose, dextran or other materials. Suitable forns of the solid
phase supports i ncl ude beads, m'croparti cles, tubes, fabrics or plates

formed frgzz] VAARIL LN Hhad-"GREoNT r;'b%'lfsegjcﬁcﬁadmggg{ hedfRadb gk the

solid suppo npri ses cro m cr ot teT
plate. [23] A 961§/§(}"fdn9npallyptdp91i)‘1el fitleselthlsse, desems onbtlier IMNEEARANAS difBle
anti body bound to the solid phase suppaort. The detecti on anti body may be

| abel ed. A |ab€qrm<§af tb%S%lrg/pha@eﬁﬁMr&Sulaﬁu%WHSu RiCHRAE(G 6% (tebes.pfgprics or
anal yti cal g&té r)(gﬁbd Q% i c@ﬁt%dﬁf'f‘tﬂtﬂ &ﬂalJ rfgd@nﬂﬂ)dﬂﬁerﬁi%eecu ng
0 e use O

the detection anti b se nmeans i nc spectroscopy,
chem stry, photscoi(dmuppsﬂt cmpﬁi;asdﬁerdtimrrvwmsunlmas)ztaémd;ltmgcmtitexrplaipt ics. The
| abel can be, for exanple, an enzyme (e.g., horseradish peroxidase,

| kal i bet a- gal. t d
B S alPar i dfionaybodE i Siedcaass NAPSS S SPRh betRale B Con
conpound (e.g. sé,mp;bﬁa% 'sﬁbpo@tndl‘l?e Reréliioy AneridNAhRBE NddicANes labelBARd anyet €. )

a fluorescent dye (e.g. | uorescein isothiocyanate, Texas red, rhodam ne,
etc.), or any C@nmtlfdywhlchameientabhe Aoyt angl il Wigany kiasyn imihetset el ed

directly or indir airs b|0t|n d..avidin)
to the detecti Bﬁedgﬁf ?%8‘%9) %@&5 tgl ﬁgtfﬁbodls I\@Pﬁy kﬂ@%ﬁ s fnﬁeﬁgrt ° As
i ndi cated abovgse f sffeéleoséapy, Q:h&’mi%fry ﬁbﬁé&leﬂﬁé{rybﬁlddﬁﬁﬁ}stﬁhﬁnﬁmwcﬁanﬁfry, | abel
may depend on sensitivi ti&b&e qui red, ease of conjugation with the conpound,

stabi | ity requPfentiast Theaabsl rabbe forrexempleen 8RZYBIS, (> NOrseprsis Pes9edassi ons.
For a revi eW glfkﬁ,l\ﬁ?J pﬁ%%ﬂfﬁgglllbg% Ag%ac%sgﬁgé ML %‘fﬁérg'gco%%rﬁgﬁw ud G JRY be

used, see
ELISA), a radiolabel (e.g., °H, 1251, 355, %C, or *?P), a chemiluminescent
compound (e.g. luciferin, and 2,3-dihydrophthalazinediones, luminol, etc.), a
fluorescent dye (e.g., fluorescein isothiocyanate, Texas red, rhodamine, etc.), or

any other dye known in the art.

[24] The label may be coupled directly or indirectly (e.g., via binding pairs such as
biotin and avidin) to the detection antibody according to methods well known in
the art. As indicated above, a wide variety of labels may be used. The choice of
label may depend on sensitivity required, ease of conjugation with the compound,
stability requirements, available instrumentation, or disposal provisions. For a
review of various labeling or signal producing systems which may be used, see

U.S. Pat. No. 4,391,904.

[25] Detection antibodies can be detected or determined by any suitable method known
in the art. A label on an antibody can be detected by a gamma counter if the label
is a radioactive gamma emitter, or by a fluorimeter, if the label is a fluorescent
material. In the case of an enzyme, the label can be detected colorimetrically
employing a substrate for the enzyme. In a preferred embodiment, the detection

antibody is detected using alkaline phosphatase-conjugated, species-specific
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[ 25] Detection antibodies can be detected or determ ned by any suitable

nmet hod known in the art. A label on an anti body can be detected by a ganm
count er iwotohe74sabel is a radioactive ganma enmitter, or IpgTAISDb/0K2RT MEL 1
if the label is a fluorescent nmaterial. In the case of an enzyne, the

| abel can be detected colorinmetrically enploying a substrate for the
enzyne. In a preferred enbodi nent, the detection antibody is detected
usi ng al kal i ne phosphat ase- conj ugat ed, speci es-specific WO 03/ 074549

PCT/ US03/ 06221 qbul t ne, p tage can
be used. For exa%@gg&l it%ﬁﬁé{ a&hgg 3{1%:1@6( W&‘@* &,61 B?ﬁgggubggr ate
and the reacti examgle oplu@ttophbnylphdspmter(pNPP):am be tdetsabdtact api tieatdaytion 26]
Results of the assay ma ualitative or ntitative. The anmount of

| abel associ aPEdugh Pt ?@eg ERSY e @é@?tml’é‘ﬁ red with positive and
negative controls in order to determ ne the presence of anti-|NGAP104-111

anti bodi efzeﬁéThReﬁﬁ&t 50UR asRi e nd %&aﬁdlﬂatfxﬂénoxcﬁﬁ‘ﬁﬁ'fﬂtf*v@mfﬂe Wbt be158Pl e

to be tes A positive contro can be a serum contai ning anti bodi es that

are i munor eactssoeiatadtvith He sul@iPLadbe taBpmeptwitlepositiveeqsit nogeticoeantols can

be a serum which ot _cont.ain anti bodi e ads-1Rr € nof. eactiv mnth

Che | NGAP104. 1T50BBP R HRCmET natrentet B TMOAR wnaarabaiFy ol oo

quantities of gnt rchm%céﬁﬂ{aﬁtw Wi die SafipleQo veaBRERt Adp@nﬂ/e%nugpd

[ 27] Anti bodi es for use as positive controls may be produced usin ,
G%@Uy" as

fragnents of, cahlee ar¢rHo! mlmzlmseqmémieesdhatalrﬁ m@mpac@we\mth thea\HN
used her eISEChI gg lplé&é(g &Eﬂggatt Vﬁ CO ﬂ@%ﬁ{}% n rTD'W C(lfll goe’sgxloecc\{\ﬁgl b(g({lasgnent S

t her eof , are capa |ng an

epi tope of | NGARLQde hdSnunpeqtiivte witnyhet m@wfméﬂﬁtp dy. kB@M’Quaﬂlltithﬁa art can
be generated to bind specifically to an epitope an, ) NGAP104- 118
pepti de. mnocs@n@ardd‘rurwuy@golﬁwwn ah@ntw&ansaréam@éPrmde dibpdy \gan | benown

in the art. gl:ne@ﬁx %gcgmsg&le for purifying anti-I|NGAP104-118 anti bodi es
as are availab |n?e '

[27] Antibodies for use as positive controls may be produced using all, or fragments of,
the amino acid sequence of an INGAP protein. “Antibody” as used herein
includes intact immunoglobulin molecules, as well as fragments thereof, such as
Fab, F(ab’);, and Fv, which are capable of binding an epitope of INGAPp'#118
peptide. Any type of antibody known in the art can be generated to bind
specifically to an epitope of an INGAP'*!''® peptide. Monoclonal or polyclonal

antibodies can be made as is well known in the art.

[28] Any technique for purifying anti-INGAP'®!'® antibodies as are available in the
art can be used. For example, antibodies can be purified by known methods such
as affinity separation using protein A, high pressure liquid chromatography on
reverse phase alkylated silica gel, or gel filtration. Antibodies can also be passed
over a solid phase to which INGAP'%'1® peptide is bound. The anti-INGAP
antibodies will bind to the INGAP'*''® peptide bound to the solid support and the
contaminants can be washed away. The bound antibodies can be eluted, for

example, with a buffer having a high salt concentration.

[29] The particular parameters employed in the assay of the present invention can vary
widely depending on various factors such as the concentration of antibody in the
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art can be used. For exanple, antibodies can be purified by known nethods
such as affinity separation using protein A high pressure liquid

chr omat ogwephy743m9 reverse phase al kyl ated silica gel, or pgalusbs/bdenti on.
Ant i bodi es can al so be passed over a solid phase to which | NGAP114-118
peptide is bound. The anti-INGAP antibodies will bind to the | NGAP104- 118
peptide bound to the solid support and the contam nants can be washed
away. The bound anti bodi es can be eluted, for exanple, with a buffer

naving 2 hiah sghieSRRSEAR! 8 QT b he THE AT EHLAL BREATES ShPuBTRLOY

a
in the assay of PR& present i nvehtton Gar vary = w di'ng on vari ous

factors such a@p&ﬂi’lﬁll e@memsroahlb@rtemﬁlngtabbgﬂy biynhéseef oBdinGyQRI10ifhé Art.
PCT/ US03/ 06221 the nature of the sanple, the type of inmmunoassay
enpl oyed and tr’{érmca @say Qpditipas l%muatqe@ﬁéra%ﬁr%epéa'awﬂ Esloapiished by

tonpor ature. raggy® Bit Vel rAnkd i e ol P oS Hies S by 8Ly BBl 2 o
5to 9. IncubampmntltelnMemlthe\/asgy,\andigbgerai@pﬁngh figm alpon Otlhminuéd tor aboof t he
assay, and gener II n froma m nut oyt .24 .hours.. A wide
Tar ety of buf PAhout oF N ey PRPSTES: fresamet TR DRllired Stinrayatr "and
other reagents l%‘rbabl ?Sanﬁadtﬁer 182 Gﬁﬁ&%ﬁ&?aé K 16 eahdRBIS e sﬁérgtﬁ'ﬁ?&efn'é%ﬁch as

serum al bum n, i zers non-ioni c detergents may so be included.
Exenpl ary condlas |se1mm abbangin,veabilizerExandphen-pnid détergthis ingptajgoebofincduded.

anti - 1 NGAP104- t| bo IgA, or 1gM can be
determned. Th XB’inB %’gﬁ/ﬁ%ﬁ%ﬁ%ﬂg aFﬂ@gB’l,l%%hem cal characteristics of

i sotypes differ and the i sotype of antibodies present in a test sanple can

characterijze t Mletiypfe0df AEMRENGAPFONS @ntibody, 4h) BGL Ig]_D'_h!lgE 18AS bi mgul shing
the isotypes of inmmunogl obulin nolecules present in a sanple can be

useful . Any methbe drisewimein waeblalonglqabﬁa@tlmwmbb@ﬁlﬂqr@@@ychwwégs pk

ol d Support s A8 G B MSPRAGHI ks b 87 «TRYY BpRObE" 0

tested can be @Eﬁb(&aﬁ@dth‘éﬂtwb of immune response in a subject Thus dlstlngulshmg the
isotypes of immunoglobulin molecules present in a sample can be useful. Any
method known in the art to determine antibody isotypes is contemplated. For
example, isotype determination can be carried out on a solid support which is
bound with INGAP'*''® peptide. The sample to be tested can be contacted with
the peptide-bound solid support and a detection antibody can be used. The
detection antibody used for this purpose can be isotype-specific. The isotype-
specific detection antibody can be labeled and detected as described above.

Antibody subisotypes can also be determined by any method known in the art.

[31] Another embodiment of the present invention is a kit for detecting anti-INGAP'®

"8 antibodies in a mammalian serum. The kit can be useful, inter alia, for
monitoring anti-INGAP'*'"® antibodies occurring spontaneously or produced
during therapy which involves single or repeated dosing of an individual with
INGAP'*''® " The kit will typically contain in a divided or undivded container an
INGAP'**!8 peptide which can be used, inter alia, to coat a solid support.
Alternatively, the kit can contain a solid support which is already coated with

INGAP'*'"® peptide. The kit may also contain anti-INGAP'®"'® antibodies to

serve as a positive control and for use in a standard curve. A detection antibody

9



t he pepti de-bound solid support and a detection anti body can be used. The
detection anti body used for this purpose can be isotype-specific. The

i sot ype- wpagiof4se9 det ecti on anti body can be | abel ed and detCsatsesio@si

descri bed above. Antibody subi sotypes can al so be determ ned by any net hod
known in the art. [311 Anot her enbodi nent of the present invention is a kit
for detecting anti-1NGAP104- 118 anti bodies in a mammali an serum The kit
can be useful, inter alia, for nonitoring anti-INGAP104-118 anti bodi es

occurring spontaneo . Or DI rj.ng. r i j N ingl e
or repeated do?’?lhcgl lg?’ ﬁéa/?rl\esis 9@?,&;&13%0\%%;4 r#eﬂg‘#e%ﬁl%g‘%/ tﬂfg{c gh'k;{‘? !3 \‘{1\”‘35%?&61{‘
typically cont ahtibddy rAaylb¥iddedtably labeled.delheclan@iyngiso aontainNe#kpO4peLift:

pepti de which can be used, inter alia, to _coat a solid squort.
Al 't ernati vel y, detaeiion antipggies firdetesminalion of ay rigotyps- chstractions.eshandatdbat ed

wth | NGAP104E:1H:§S, %@Bhﬂﬁs Cg’@?? élg;oggﬁﬁ%?@g%gp@te%@ anti -1 NGAP104- 118

anti bodies to serve as a posi or use in a standard curve.
A detection antibody 9 WO 03/074549 PCT/ US03/06221 which is species

speci fic, [t Thetfylevigereainples arc memly beempletyuateldare Tioe indetded ttb dimit dlret | body
may be detectably |ahel.ed. The kit may al so contain isotype-specific

det ecti on antiSﬁé?@gaFHPV%%?Brnination of antibody isotype. Instructions,
standard curves, and buffers can be optionally included in the kit. [32]
The foll owi ng exanples are nerely exenplary and are not intended to limt
the scope of the invention. EXAMPLE 1 Specificity of anti-I|NGAP104-118

ant i bodi es [33% To exam ne the specificity of the rabbit anti-1NGAP 4-118
anti body, rabbEXAMPLE I1INGAP' 4- 111 anti body was incubated in mcrotiter
wells pre-coated with |NGA 104-118, bovine serum al bumi n ( BSA)

| NGAP151- 164 (g%%%g%?fg%nhbﬁﬁ?¥3@4m%géb&ﬁgﬁq). Al'l peptide-coated wells had

an equi val ent tion of pepti ti-1NGAP104-118 anti body bi ndi ng
was assessed using an anti-rabbit 1gG
[33] To examine the specificity of the rabbit anti-INGAP'%118 antibody, rabbit anti-

INGAP'™'® antibody was incubated in microtiter wells pre-coated with
INGAP'*'"8 bovine serum albumin (BSA), INGAP"*'"'* (Cterm), or INGAP"**
192 (Cseq). All peptide-coated wells had an equivalent concentration of peptide.
Anti-INGAP'™!'"® antibody binding was assessed using an anti-rabbit IgG
alkaline phosphatase (AP) conjugate detection antibody. Samples were incubated
with pNPP and the optical density (OD) monitored at 405 nm. Figure 2
demonstrates that rabbit anti-INGAP'®'"® antibody binds specifically to
INGAP'™1"® gince only wells containing anti-INGAP'*!'® antibody exhibited a
significant OD4gs upon incubation with pNPP. It was concluded that this antibody

specifically binds to INGAP'™ " peptide enabling its use in assay development.
Sensitivity of anti-INGAP'**"! % antibodies

[34] The sensitivity of rabbit anti-INGAP'%""® antibody was determined by incubating

rabbit anti-INGAP'®'"® antibody with various concentrations of INGAP!'%118
peptide in microtiter wells pre-coated with various concentrations of INGAP'**''8
peptide. The data is shown in Figure 3. The ECs for INGAP'™!"® peptide in
this assay was determined to be 150 pg/well and the lowest amount that was

significantly greater than zero was 18 pg/well.
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al kal i ne phosphat ase (AP) conjugate detection antibody. Sanples were

i ncubated w th pNPP and the optical density (OD) nonitored at 405 nm

Fi gure 2 woenonsty at es that rabbit anti-1 NGAP' 4-u8 anti boaygThisnsies221
specifically to INGAP 4-118 since only wells containing anti-| NGAP104-118
anti body exhibited a significant OD405 upon incubation with pNPP. It was
concluded that this antibody specifically binds to | NGAP104-118 pepti de
enabling its use in assay devel opnment. Sensitivity of anti-I| NGAP 4- 118

ant i bodi e 34 itivit f 1ang i
det er m ne % }\Jﬁgm% seru ﬁagafﬁlfnﬁpgk@(g?g{ial’!ﬁgpﬂmfﬂ%éé‘g Wit I‘?B@gr | OUS
concentrati onSdaEcdoNGﬁb?i)M "ﬂ018ve11§€1ﬁ‘ta G crotitem piatetpfee:bamél \Ivﬁh ANGARIET'Ed with

vari ous concentrations of |INGAP104-118 npeptjde, Theg,data is shown in
Figure 3. The BXBuef@riopfessenations of dphbiyanti- H‘IGAﬁu s as@hodiawerserddedi ned

to be 150 pg/ ﬁ@”lslheld Bler
than zero was t pg/ we Wh6%$%ighggﬁ%%%§%%@§%h&?g{§wzﬁg mal human
serum was f ounseromtat ethafd Ecfcontnal),ai%6,i FOPNGARI, B0Yd 0856kt i Szedyiguwreddct Then

a . To wel s, of tit | at ted wit 104 118 tid
Var dus  concenPRAIEGAE T8O ABGFdL s - PO DA 1Ry IRl

Anti - | NGAP104- %1%§11@1§h9%@! tax@iAW' flo didrtdsedini assa}ufa‘eﬁgmowt@amsgemr el

human serumat eith (contfol), 5% 10% 30% or” 50% See Figure
4A. The bi ndi befwsén rabloi t50%1tsemmiy Esvatet, ethee grasende At humaib bgerum g &

' ted t Ik ho AP). No d t
e obeorved  BUIHRENNES EECR0INEDSIth CHlisUae TEron SEBNTRY O Rk ser uin

at concentr at RIS tHi§ 82k wwasmcﬁa% FRANMHERCIE A5 Fadttie pA&AYinSRARAL mmnemy up
to 3-fold. Fromthis data it was concluded that there are no factﬁ

present in nor sahmhiimansigaiéicantiyt heterfaiegmiithi deentintpracrieer oferaativiNGAR
i nteraction of t| -I 1bdl8s ant body with | NGAP104-118 peptide. [ 36]
It was al so def®} ﬁdxgdﬁﬁﬂc?@herep?re 'no anti bodi es present in normal human
serum

[36] It was also determined that there are no antibodies present in normal human serum

that interact with INGAP'®*!!® peptide. Following the same experimental
protocol as described above, normal human serum was screened with AP-
conjugated, anti-human immunoglobulin. No detection antibody was detected
indicating that no antibodies present the normal human serum were capable of

binding to INGAP'**!!® peptide. See Figure 4B.

[37] Based upon the data, the assay successfully detects INGAP'™*!® peptide specific
antibodies. Moreover, the assay is functional in the presence of normal human
serum. Therefore, this assay is suitable to screen for the presence of anti-
INGAP'%'18 antibodies in patient sera. The assay is simple and can readily be

streamlined to accommodate medium to high throughput screening of samples.

EXAMPLE 2 - Immunoassay protocol for anti-INGAP 104118 i1y human serum

[38] The reagents used in this example are as follows: TBS (0.05 M TRIS, 0.138 M
NaCl, 0.0027 KCI, pH 8.0 at 25 °C), TBS-TW (TBS containing 0.05% Tween-20
(polyoxyethylene-borbitan monolaurate)), Blocking Solution for Matrix Dilution
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that interact wth | NGAP104-118 peptide. Follow ng the sane experi nental
prot ocol as descri bed above, normal human serum was screened with AP-
conj ugat ewp cant4s4hunman i mmunogl obulin. No detection anti bedy/usasoatet ect ed
i ndicating that no antibodi es present the normal human serum were capabl e
of binding to | NGAP104-118 peptide. See Figure 4B. [37] Based upon the
data, the assay successfully detects | NGAP104-118 peptide specific

anti bodi es. Mreover, the assay is functional in the presence of nornal

5T MBS ! BB iy SO S S0k e Rl ence

can readily bepegtfi®afdd Aahah Seds CRHVODAil i oteel witi-hombh gng hmugmgaed
screeni ng of sanples. EXAMPLE 2 - | munoassay protocol

anti - | NGAP' 4- 168gma Ardddd 18 eskipgslutipid, $eapéay Anjibedy ﬂ?(t)ftrCHpg fesBakbite are
foll T 0 C
o 15 TSR DR lon T s (8 3007 O

monol aur at e) ) , BBlckitlgi sotutioah, Natwir DidutiokEBuffer (D25 tumn sediin:YOcKiagG3UEi4H,

PCT/ US03/ 06221 BufferN% BS-TW cont ai ni ng 1% w v hovi ne E glumhal bumen ,
Secondary Ant i BodyandaNegt Pehstratsr Butiekan(o8ersgt parasgerkEylPhewhae QRS human
| &, AP conjug ki ng solution), Secondary

Ant i body Det ecfb{gIq Tl\g gn}ﬁéﬁﬁl odyh?? 5000 dilution of anti-rabbit

| Gy, AP conjugated (Sigma A—25§ in Blocking solution), Mtrix Dilution
Buf fer (1[3®% hBabhit asi-INGBPOCK] algtlhndbfmas@npplled/bv)StreéltﬂijNﬂPS Bsbsre.at e
Buffer (one set para-nitrophenyl phosphate tablets (Sigma N-1891) in 5 nL
dei oni zed water). [39] Rabbit anti-1NGAP114-118 anti body was supplied by
Strelitz Diabetes Institute. [40] Standard Curve - Standard curve was
prepared according to the followng table: Calibration 250 ng/nL Matrix
Cal i br ati pm) Mastandardt@rdar Stahdiidicurv@tdsprépared dcoordGigtodhe thllcameenbleat i on

| NGAP 104- 118 buffer (L) Concentration (ng/mnL)

Calibration 250 ng/mL Matrix Calibration Matrix
Standard rabbit anti- Dilution Standard Concentration
INGAP'*!8 buffer (uL) | Concentration (ng/mL)
(uL) (ng/ml)
S-01 500 - 250 6250
S-02 180 120 150 3750
S-03 160 240 100 2500
S-04 80 320 50.0 1250
S-05 30 270 25.0 625
S-06 Using 270 10.0 250
standard —03
30
S-07 Using 270 5.0 125
standard —04
30
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(L) (ng/mM) S-01 500 -- 250 6250 S-02 180 120 150 3750 S-03 160 240 100
2500 S-04 80 320 50.0 1250 5-05 30 270 25.0 625 S-06 Using 270 10.0 250
st andar d w03380546- 07 Using 270 5.0 125 standard -04 30 P2TM®0O®20i74549
PCT/ US03/ 06221 [41] Assays were carried out in 96-well mcrotiter plates.
St andards were prepared as indicated in the table shown above, making
enough standard to add 100 L in duplicate to each desired plate well.
Desired standard concentrations were nade by serial diluting rabbit

ant i - | NGAR,.Q4- i . St ' i RIS f A
control si“rlﬁm %‘ é%}’?@‘; eﬁggﬂ%‘re éﬁgﬁle??‘r’v\gfrﬁlﬂfgﬁ% I%artrgn %éfr’%)%lsl ﬁg{etpgg%aéérégg
di | uti on rangeimicatddeinpthe ralilatshy@n sboped, aRakif@lesc@ughosthridave té @ddil106 pieire not

generated due to the concentration of the serumaor any proteins in n&gm&l
]

human serum t RERIIGAS to c@Fly desiredaplatenall Perdrerl aapardopneariraigps Vaes, mpd
Plate blanks ey el GRAAE i AH NG AD Bhibde <hh@hE Wit IRERMDNA PN
S an p

standard to we on each subsequent ate. These wells were not
coated with | NBAHef4- 118 peptide. Al reagents should be added to these
sanples. Wl ls designated by the plate design served as the bl ank

rslg'? t ;\a};it : gz&]\éaléuugo{t%rl as%glgxal | &‘évﬁllpkes w%g %gepla?edt ?r%}n Bﬁltnﬁ r‘}iumv:!lv‘l]le Qe rlnaltnetht()eI %%(65 were
dilution range as the preparative samples. False positive results were not
generated due to the concentration of the serum or any proteins in normal human

serum that will cross react with the INGAP'®''® peptide.

[43] Plate blanks were prepared by adding 100 pL of the highest concentration
standard to wells H1 and H2 on each subsequent plate. These wells were not
coated with INGAP'*+!!8 peptide. All reagents should be added to these samples.
Wells designated by the plate design served as the blank subtraction value for all
wells used in that batch. When plate blanks were not available due to a second
batch being analyzed on the same plate, the control blanks were used. Figure 6

illustrates a representative sample assay plate layout.

[44] All quality control samples were prepared in duplicate. All unknown samples
were prepared in duplicate and 100 pL of each sample was diluted with 2400 pL

Matrix Dilution Buffer before microtiter plate analysis.

[45] Microtiter plate analysis was performed as follows: 100 pL of either standard,
control blank, quality control sample or unknown sample was added to each plate
well.  The wells were covered with mylar covers and incubated at room
temperature for at least 1 hour at room temperature or overnight at 4 °C. The
wells were washed by filling each well three times with TBS-TW, making sure to
remove all excess liquid between washes. 100 pL of anti-human IgG AP-
conjugated antibody was added to serum samples and control serum only. 100 puL
of anti-rabbit IgG AP-conjugated antibody was added to calibration standards and
quality control standards. These were incubated 1-2 hours at room temperature.
Each well was washed once with TBS-TW and then twice with TBS, again
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bat ch being anal yzed on the sane plate, the control blanks were used.
Figure 6 illustrates a representative sanple assay plate |layout. [44] Al
qual ity cwotosob4ssanpl es were prepared in duplicate. Al umkmawses/eaepl es
were prepared in duplicate and 100 L of each sanple was diluted with 2400 L
Matrix Dilution Buffer before mcrotiter plate analysis. [45] Mcrotiter

pl ate anal ysis was perforned as follows: 100 L of either standard, control
bl ank, quality control sanple or unknown sanple was added to each plate
wel | . The wel | r over Lt 0 . j.n t

tenperature f o?nagﬁlgﬁsélgestto rfl%g‘é%\%ﬁ g)fcré)?@oo u“? g%}%?%% %ésbﬁ%%\%g?g?gh%do&&ngf C.

The wel s wer pNpRSRebstiaye fhuffet ngacanidedvel | Colbr ewad i allosvedi thr ddBSlopWlomaki ng
sure to renove all excess liquid between washes. 100 L of anti-human |gG
AP- conj ugat ed 2RRIPXIHHISLY WASHEES P 19 ReedarHES SAISF datensiy. cHi farget YalgdPonl y .
100 L of antig i | td 410 i hi-at i on
st andards and t}%ﬁgﬁ‘%‘ﬁhgcgiﬁ@f%‘?‘%@tpgﬁgggﬁ%BTﬂggym%ggﬂgﬁﬁﬁ%&rﬁrs at
room t enper at us@the dedmrhdewelbpmestsvasastretbrahfrequentliy MBS \bdatelrealimgs terec e

with TBS, again 13 WO 03/.074549 PCT/ US03/0 1 making sure to, remoye all
excess |iquid BREimSEfoMeNET .CO%H ‘E%(E pW&P{', %@U q‘??’El(oB nbN?ﬁ’rg%?t Fate
buf fer was addgdnuCOtRyeldpRedt WAV WanoU&HkiBRs)f Qﬁver@eﬁz@fo?iﬁeﬁﬁé&hi/s when

mnutes or to the desired color intensity. The'target value for the
maxi mum col or theveglogtaedard weoyepths lioearframget dféhdingtrementcal i br ati on st andar d
so the col or devel opnent was nonitored frequently. Miltiple plate readings

were obtajned o i tor col or deyel nment . | or Ve d at
50 o nide” The sERBHIRr R A GeORIRE bpoitiin Rt DR b S Dl &
occurs when thes hngh Adt sdifies wihereoMerob hicéddeané highegiepdiht dhehel sigidatdrent .
[ 46] The standard curve was cal cul ated using a point-point fitting based on

the OD at  405CWIYE WRIE respiigpared ammr@m@t@?@;@@eeﬁﬁmlmeshitgwe@tcab@iwd of
the standard gpditst e Sultifi BORRA-FGnfluRl BRREIRG! Bh&oHdc P oinSHEY ©

results were c
be dropped from the curve based on obvious analytical errors or non-typical color

development.

[47] Quality control samples were considered acceptable if they were within 20% of

theoretical.

[48] Positive sera were defined as those samples with an ODygs of greater than 0.800 at
a dilution of 1:25. Sera comparison between positive patient samples were based
on the titer (dilution of sera) required to give a standard signal readout (i.e. 0.800

OD405 units).
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agai nst the resulting point-to-point curve. Up to two non-consecutive
points may be dropped fromthe curve based on obvious anal ytical errors or
non-typi csb osot4u9 devel opnent. [47] Quality control sanplpe3/uses/es221

consi dered acceptable if they were within 20% of theoretical. [48]
Positive sera were defined as those sanples with an OD405 of greater than
0.800 at a dilution of 1:25. Sera conpari son between positive patient
sanpl es were based on the titer (dilution of sera) required to give a
standard signal readout (i.e. 0.800 OD405 units). 14 WO 03/074549

PCT/ US03/ 06tzeis clsinetl: i s claimed: 1 A method for detecting antibodies to

| NGAP104-"8 peptide in a test sanple conprising: contacting a test sanple
froma ma | with_ | ' 4 i 10§-108 -' rt, wherein
t he cont am ng isﬁﬁlﬁ@lﬁ% ég{%%%?l?gﬁtgotoggf??gﬁgﬁt for% p@‘?elrllhlgrtleg“cﬂa&ﬁggnti -

| NGAP104- 18 ant i bodwyrising:sai d peptide; contacting the solid support with a
detection anti bo i i £l I : {bady ] al |

i sotypes of the %%'n%%%ﬁ&%lgﬁée&% %%ﬁg’}r&gﬁgﬁh et e/g?i onp‘g}r?%d?g%uélg%%%%’# to the
solid support, whrepmirthwtetiedhe contactmgtis undetycohdiinnd seffciehtdorsonding asapiyor t

i ndi cates that t 18 AP ' .antibodies to | NGAP 4-118 pepti de.
2. The net hod of q@f}tﬁl %@!ﬁ%tﬁggﬁgﬁﬁte’of the detection anti body bgugd IS
conpared to a stcandeting timoliésupporewdh e detertiomgntiondyumhignengeifisallyfoinds

anti -1 NGAP 4-' 18 ' ' od .of claiml wherein the
detection anti bodaﬁglg%lkpq}r%llescgfsgg gpaglg%logggsé%fﬁgee?g%%{lf g](14. The nethod of claim3
wher ei n t he det ecke&bhigingdlredetacsorsatibamly ddurfdrto the stlal ypmar wherensletsetiong  of

fluorescent mol ecyl;fsy 1SRRI AT RES SR infRL&GH: 8% tost AHpRAGHE antibodies
to INGAP'*""® peptide.
2. The method of claim 1 wherein amount of the detection antibody bound is compared

to a standard curve generated using known amounts of anti-INGAP'**""® peptide

antibody.
3. The method of claim 1 wherein the detection antibody comprises a detectable label.
4, The method of claim 3 wherein the detectable label is selected from the group

consisting of fluorescent molecules, chemiluminescent molecules, radioactive
molecules, and dye molecules.

5. A method for detecting antibodies to INGAP'*''® peptide in a test sample and
determining isotype of said antibodies, comprising:
contacting a test sample from a mammal with INGAP'*'8 peptide bound to a solid
support, wherein the contacting is under conditions sufficient for binding an anti-
INGAP'*'"® antibody to the INGAP'**""® peptide;
contacting the solid support with an isotype-specific detection antibody which
specifically binds antibody molecules of one isotype of the mammal; and
determining the isotype-specific detection antibody bound to the solid support,
wherein;
isotype-specific detection antibody bound to the solid support indicates that the test
sample contains antibodies to INGAP'®*!'® peptide and that the antibodies to
INGAP'™''® peptide are of the detected isotype.

6. The method of claim 5 wherein the detection antibody is labeled with a detectable
label selected from the group consisting of fluorescent molecules, chemiluminescent

molecules, radioactive molecules, and dye molecules.
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nmol ecul es, and dye nolecules. 5. A nethod for detecting antibodies to

| NGAP104- 18 peptide in a test sanple and determ ning isotype of said

ant i bodi ewp 06oM38e Si ng: contacting a test sanple from a meamaliSoswd2

| NGAP' 4- 118 peptide bound to a solid support, wherein the contacting is
under conditions sufficient for binding an anti- | NGAP104-118 anti body to
the I NGAP' 4-11 peptide; contacting the solid support with an

i sotype-specific detection antibody which specifically binds antibody

nol ecul es of, one } Vi . HEHHE i o4-114] b Ni:

i sotype- spec7i'fi C %Z@cht&leg%{egél tz)lody gﬁgﬁt o] t%ﬁégﬁl){]dﬁgdug%grstar,nplev\ﬁgraei n;

i sot ype-speci fi c mahmat comprésiig: body bound to the solid support indicates
that the test sa cog;ggns,gntigodies t o | NGAP104- 18 peptide and that
the antibodies td® 104-RPBIBAIi de are of the detected isotype. 6. The
met hod of clai m 5 yh&iBhAnt 3pletection antibody is labeled with a
detectable |abel selected fromthe group consisting of fluorescent

mol ecul es, dheni |The kigsafecitim Molbeminethe MRAABACT P vieeptioe éc oesd tared salide

nmol ecul es. 15 WO 03/ 074549 PCT/ US03/06221 7. A kit for detecting an

anti - | NGAP104- 118YBR"body in a test sanple of a manmal conprising: an

| NGA 104- 118 pepttidait sNdainey ﬂ%@pédmisﬁ%w@wméﬁmwKﬂlﬁbo@y claim7
wherein the | NGAP104- 118 peptide is bound to a solid support. 9. The kit
of claim 7 fltheFheclotpf 'pgirnd furthemeampriyeyerd sandarg canve fooaye i alcufatengki t  of

claim7 further conpriskng. ndasd curve for use.in calculating anount
of “ant - | NoAPL04-THBnL At PEECAR"S Y ufboikine B HL

16



