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[0004] The study of gene expression at the protein level is important because many of the
most important cellular processes are regulated by the protein status of the cell, not by the status
of gene expression. Also, the protein content of a cell is highly relevant to drug discovery efforts

since most drugs are designed to be active against protein targets.
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[0008] In another aspect, the invention provides methods comprising (&) contacting a sample

with one or more small epitope antibody under conditions that permit binding; (b) separating an
antibody-protein complex, whereby proteins comprising one or more epitope(s) bound by the
one or more small epitope antibody are isolated, separated, enriched and/or purified; and (c)

separating proteins from the antibody-protein complex.
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[0014) Thus, in another aspect, the invention provides methods for reducing the complexity

of a sample, said methods comprising (a) contacting a sample with one or more small epitope
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[0019] In another aspect, the invention provides methods for reducing the complexity of a
sample, said method comprising: (a) incubating a reaction mixture, said reaction mixture
comprising: (1) a small epitope antibody; and (ii) a sample, wherein incubating is under
conditions permitting binding; (b) separating an antibody-protein complex; and (c) separating

protein from the protein-antibody complex, whereby protein is enriched.
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sample that comprises a mixture of proteins, comprising (a) contacting the sample with at least
one small epitope antibody to form an antibody-protein complex; and (b) separating the
antibody-protein complex from unbound protein in the sample. In some embodiments, steps (a)
and (b) are performed sequentially. In some embodiments, steps (a) and (b) are performed

simultaneously. In some embodiments, the method further comprises separating protein from the
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methods for determining the mass, the amount and/or identity of protein(s) in a sample. Methods
of genotyping (protein mutation detection), identifying splice variants, determining the presence
or absence of a protein of interest, expression profiling; methods for identifying protein
degradation products; methods for identifying change in post-translational modification, and

protein discovery are also encompassed by the methods of the invention.
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wher%t?y?&éﬁe%%é?%ex%?c@e«%v@/v g 0 (Bl BAPyeiLs erchingeably

tennéﬂeiu f the invention.[0027] Thus, in one aspect,

|nve t|on provi des nethods for character|2|ng a

[0028]r ot &i mottempspiest, thy: inYan}ion privides gnethvels donghlameterigingfpretein
sanpl e usin nmet hods descri ged her ei

compy R e Bt Shertrind Bk Rat PRpas AR R Ehy ohfag megiods

deyxﬁﬁa%Mﬁﬁmg the proteins (interchangeably terned
"products"). [0028] In another aspect, the invention
[0029r ov Irdsomammbeskmerntarthe siep m}ﬂzmwm@@wwr@mg prspyigf of said

protelangia Y'}{EZI A ’[hgr gt %Hl of %}Slélgs)g» %I‘rse.ldpé c? aeniﬁﬁg’r {%é%g%??ﬁdchuanuﬁed In

someSBddEndRg| Itlﬁ&dﬂé}ﬁof dnbl§zinpePmefisaiadntifying os® mhbfeﬁﬁ" said proteins. In
det erm ni ng anount of sajd proteins, whereb

some S Pdiments, %i‘eo‘fl@i‘tw i ths catiepcty) to wihichthe small, gprggpe antlbody(les) bind is
used (t;t?ﬁ@irstall {ESif 0k 8k fehﬁ&reg gnt | SRR ANBYA Fentd, B roc‘ttsﬁﬁ

yzi ng conprises | ylng one or nore o
identﬁ'redtusmgsmy bne someresufitinctfollewing, chhtpeterisiest sdquemte; thass; m/z ratio (in

bR RS P S G ST L g S Capphgliiog. In other

embdiRbAS, Qﬁe stéﬂ‘otsaﬁﬁff‘y piERed td%terﬁnrﬁﬁ@ﬁ%‘xﬂasb of bitettrhére Peotein(s).
usi n one or nore of the | ow ng

In soplag dlemqng, t@tepgé@u@lm@gg meb.glgs apglysis ﬁ)[r ithe C(q‘tqq:tlon of any alterations

.o e dinments in nmass .spect.r.onetri.c

in theawaf e, agﬁ?rﬁgarg% 9oaa rcege%,p%cgl trot(al &% %h gtlﬁe rtlc lﬁgfangs i1 %art) to the

protel®qiéRp ofier eaaliyzdeq@eneo aldrat@s Skeuenod ateragohdiRclvds futations
of one or nore protein(s). In sone enbodi ments, the

(suchsaseislegipn.chitiaiony mSﬁmoaaéé/oamsygﬁ%)ani ong REMQEs ARine aeid). splice
variafifs ad%h&r??ﬁhh&ﬁ, WE it F@ F{,S conpared to a
1 C 1S enti ca

ref erence prtotel (at least in
[003(jar t ]n dreothicn asgmct)it}m 1nve1mqn@mdasu1mhodsifanchar&te$ﬂq1gametein using

alteration. uen ions jinclu ati.ons
mass p M AR e, (QgREria s GapleREL Pt S tpigh Say of the
methB&@Jb%M%ea'}ﬁfblﬁ fw&%y‘iﬂ'rot@ﬁrs ﬁreaéﬁ'rl@ﬂe@éﬂd%r pusiPibd;%Rd (b) analyzing the
vari ant s, d&;a ati on products, and change in

proteiyisyinterghange tepm@@mrodwtﬁhwhhhrar%lgpl@@, Pltrlf@db piepared and/or

separled {588 3n PL Rt s s Sehin o el ) Pt orometry.

003%0 np e Xddther @bpeat, Hiad Al éntios ipheyidedin@hodsiter ciREdteaing protein
escri bed herein, whereby proteins are enriched and/ or

comm@mgfqn@](yzmg mgotelg)usmggngsg ;S]ppgtrpm@try, wherein the protein was prepared using
any of the methods described herein; wherein the analyzing is by mass spectrometry. In some

embodiments, quantity, mass, and/or identity of a protein is determined. In some embodiments,
the methods further comprise use of epitope identity information.
[0032] In some embodiments, mass spectrometric is matrix assisted laser

desorption/ionization ("MALDI") mass spectrometry; surface-enhanced laser



proteins (interchangeably terned "products”) which are
i sol ated, purified, prepared and/or separated using
w@pgosoissshe net hods herein, wherein the anal yzP@mUs®0H§27005
mass spectronetry. [0031] In another aspect, the
i nvention provides nmethods for characterizing protein
[ ! Ny tr ;

desorf DIl E SR P Pl B3 Bl Rt VRIS s s/,
ESI-MBINi®ds descri bed herein; wherein the analy2|ng is by

mss spect r onet r In sone e odi nent uant |
[0033}55 sIn apothes ﬁsneafe eiipyEngpn royidss areinqds ‘cf%ré@ Wé%fhe jidentity of a
proteﬁﬁﬁ% SRR hSs s%&?rofﬂ%ﬁp ads hbhb é’onﬁ&ﬁﬁi’g’ 885 réthRin®fthe

epi tope“identity informat 0032] |
compextityaif asample usmgsng pﬁﬂtnm’thﬁdmdcsqrﬂ)edrhenem whssby prdieins are

enricé T desoi['.lgs (%gfgé}fg | on& Ias'\@rlfterchgngnabsly termed "products"), wherein
the ahAPARSR DY R4sk %‘dctr@ﬁb&?«tdn@";{/ﬁ)(de%@m%ﬁ/ aﬂ@/&%nﬁ@ﬁa%g@tem In some

mass speCtronmetry ( M5, ESI - M5
embo[d@n@B§ tlnmmathgdm@rthmmlse useeofi epiteps identity inforneiion.

[003@2 frggnlj)il?e% Sgpﬁtggshrg Slgle‘?]%nta E&V:J, <5 rr‘ﬁeI &éls %r ete%&%lﬁé ﬁ1e 1&]en%1ty ofa
proteﬁﬁmfsamp[bglsn{ga)las@ %ﬁé&ﬂoﬁ@trw@@mmhb&Q(d:danrfsingaieﬁ@ﬂmhﬁg the identity
usi ng. any of the methods described, herein, where

of profeinrusinggnass spesHPmSHEdVaseindhe pratein }S@aepa{qsl)usmgaﬂnyﬂf Hp methods for
reduc\t}égcoqﬁﬁéﬁ a@a{ﬁ%ﬁeﬁfe@&f&ﬁ%@*dm U SaRe enﬂaroﬂgﬁlﬁftss tHe'methods further
anal'yzing I's by mass spectronetry; and ? ?
compiize asemfmpngpa miemtttyuryfomﬁatmnr i ched protein. In soms
nmbodi nent s, e nethods further conprise us
(003851 ¢ SRR ety e IRURHEE PUIY IO GRONE (o RGEpression profilng,
wheréiﬁ@ﬁ’ fe leddl B Edpr&Rioh &R oRE Qﬁlﬁlgﬁsprm%{rﬁ getdHindie WREFRAMHB Protein is
the identity of a protein in a sanple using nass
prepasgb@sﬂm@m crfyhe waihddsfor keswsing samplesitn gf asamaplaidaseniged herein. In

n rotei.n_Usi Ng .Mss_spect r.onet r
some bt i B B T RS b PR PR gy In some
embdd@dleras, 1B BOSRIoRPréWd@ mehsdtol eomigsmiithesmbaiesfprotelns in two or
some_enbodi ments, the methods further conpri se use of
moméamvbée identity information. [0035] In another
spe
[003@)( or glig%%? 6§I%¥§ e nlgven‘vi\*}gﬁ )Sgcgﬁées &E@ﬂ V}ﬂFteﬁ‘{Z QlpflsSion profiling,
wherempn d&adﬁmty) 6f aroramoraproteips sidetensiried, \dmrelnlthmlelﬂtem is prepared

. nt t d th
wsingo 1 i o EHERE SHBPERIT 9t breriils drapr Bets, Bgome
embd?l?tﬁ@ﬁtg‘ rd)t@mqeé'fﬁltf ERREHBRH $sin ? B@ash %{roﬁgtr? XY R @ibodiments,

i's deter m ned usi ng nass spectrometry. In sone
the methydd further sompriss tse o Lenitope identityi idsmaerh o s songy embodiments, the
’ 1nver§ acrévs}crllg[na%gﬁ I}D%coﬁpgglﬁg regtggt!ét oi‘ Plﬁ)gelﬁl(ﬁvga)vp SF more samples.
[0037r OV ifigfothekRds tHelhvdhtioh @kdvidsRrBaibdfor @eRfrhininddthe presence or

absence of a protein of interest in a sample, wherein the method comprises detecting the protein
of interest, of any, in an enriched protein fraction, wherein the enriched protein fraction is
prepared using any of the methods for reducing the complexity of a sample described herein, and
wherein detection of the protein of interest indicates presence of the protein in the sample. In

one embodiment, detection comprises mass spectrometry.



wherein in the identity of one or nore proteins is
determ ned, wherein the protein is prepared using any
wotooshesaet hods for reduci ng conplexity of a sPOPUS2004/027005
descri bed herein. In sone enbodi nents, protein
identity is determ ned using mass spectronmetry. In
onme t. r
(0038 LR ERRES thel R lith DR 0 SPRPELIE IS0 Bagunt ofa
proteimefdnteresningr sawiptts svherirhithd meftlwd ONIPPREd q‘ugnﬁfymg ﬂﬂe atnotuyt of the
of protein(s) t Wo o re npl e
protegh%@ﬂtsresaél@@&fmnlﬁﬁl@rm cHigh eavpal@%inawﬁ%i Pigtpin fpotion is
HE Mg hdReRbESRR Sohiptety F alkaRibfe dh
prepl ntgs:uggst }{tﬁ a sgnp l'e, V\ﬁgl‘eféll Eﬂfhe meat od com%r |(g:(=s:§ibe erein. In
one egetodnéntgiuahtifiqation ef the photeintod iderest compangs, mass spertrometry.
nri hed rotel fracti.on
001701 B o o B the AR ety P ot oE ep B g b gegein n o
smallf @itop@mﬁaoagpman%@ﬂiplegxwtmefﬁfth@srﬁanpﬁ@pa QR6Hdd P%ﬂotem complex is
hérei n, and wherein detection of the protein o
prepared wtiegany ofdhemededpfos sesueing e quaﬂ@fltytcéﬂawammlq described herein. In
Lent. et n conprlses mass
one e%?blmltgent the %ﬁ%ﬁ%?g Icomg %ets %nasg g

spectr ore he i nvention

[004Q)r oV fl@fotlger AB0N thefiavertioh @rdvidys lagnéthl@d fomidentifiedtion of a biomarker,
protein of interest in ,a sanple, wherein the nethod

Wherelaﬁ%ﬁ mebad gorgptises ppmgatingthg FiRtsins Bl e pRAiheg protein fractions,
t [

w0 L 000 0 S0 0L SR e A1 W ging oy

of thmmbﬂmdsfdr ocducing dled cmnplbatyomfrarﬂamplet @escrﬁbed beeeimp| B some embodiments,

descri bed herein. .In one iment,
the 0y 8 pE B e ComALst WEiPles gt LS e bl pfuEr g dfease
condfti%g%ﬁll aé lBas? Bﬁé hTvidsP 8hb dobd ot hBVEME dRBaR rc@ﬁdhﬁ@ﬁ add presence or
for identifying the protein in a small epitope

abseram t0if ﬁ@dyorpar&ic@s mdientiye ek thedinsassi conditien.s fabhe @IpbOthl@nt the

1nvenﬁlg{1ﬁ)g(8v§ par].’l’olétg%d1 %01'% tc nn]nC‘C’PI‘Fgﬁeg aérea Sgn%gng%%%%SC COl’l(li1 ?10171 n an

indivithak colpdsing deteiining twﬁvﬁlﬂf@dildfﬁﬁker ih B%ample from the 1nd1v1dua1
identification co ri ses nmss SpeCtrorretry

whergindhe eipmaikse istidentiiigd jap dessribeshhspinaandekh eaelﬁéhqnlsaelfoé Fhe biomarker is

1nd1cbt‘fj\?erﬁf‘tlflé @@gén%] opibséncg'o?%rch?erase &4?19&&3&1” Th Qcﬁnggﬂlg&ﬂments the two or
npri ses conpari ng proterlns

moreesannpbh eolmpnm sampla‘srfmm atiaassi omhmdfmduabwhh hasf ret:bwed tneatment for a

dlseag%%dgpo{glﬁ% 6 lg d %tag Iin(r}ih (rill?ét | 03135 fl%tr g%e?%&%%qo{gjorathe disease
cond RRAPARPHréXn&S ortbSRHIP b tHE BRShdrREds Hi%l‘i(ﬁh’@e of TSRS the treatment. In
enbodi ments, the two or nore sanpl es conprise Sanpl es
one emh@dumnt,l tbgmvemm provided aimathodiier detesmining effigaey of treatment for a
i.tion one individu 0,d
aiseafi ey A8 s e Bfne RfthspiE g 4L FPEBiofer iy o semple
from tieinbivadial, keherdis thebibrsakée idehtififtbasHes@eted heftiniahd Gherein the
In one enbodlnent the invention provides a met hod f or

level gétherbiemakey ip ixkieative obthe ghiacany f weatment; Ju serae ewhedimess, the two
or morQ g Prlgg] goﬁ{ﬁr?sle%lamgfeg IEI%H ?:'1&5%‘[ GG 'aﬂgho ng teBY %J(po%d to a toxin
erin anpl e

rom e | n
or pathogen and at least one individual who has not been exposed to the toxin or pathogen, and

._,

presence or absence of the biomarker is indicative of exposure of an individual to the toxin or
pathogen. In one embodiment, the invention provides a method for determining exposure of an

individual to a toxin or pathogen, comprising determining the level of a biomarker in a sample



wherein the biomarker is identified as descri bed
herein, and wherein the [ evel of the biomarker is
w0 pasossBve of the presence or absence of the PCHESE4/027005
condition. In sone enbodi nents, the two or nore
sanpl es conprise sanples fromat |east one individua
o [ [ t. . .S Bt .

from Y B8R iR DERMR s | Rl R IR 1. 1Ty 0in e
level fof thetthiematk sicia felicadine bf éxposuransithpnedr ot pathsgeabsence of

the biomarker is indicative of efficacy of the .
[0043]; e afrhanother pgpeghh redREBEPRBRRYIdes KEMPATEORS 45 kifs 6epprégng;one or

: ; [ A ra

o B e o i o B Ghodl TR ot o
[0042])et e Emsomengmbdudémeéngs,ehe mivesstioni proddésar campogit®arpingrifing eplurality of

st ope Bl o S R AU ER, o Dbedt gl aRuone Sioes bins

epito?és@&%igtﬁ{g dfSbbitd ©3bbiS fhinbReidsS fd GafVerModih&Rt, T mall epitope
_In sone enbodi nents, the two or nore sanples conprise

antibgdinpire deteetobly dabelesadn some einhadimiedisathe whualitsiof baelh epitope

Lexposed to t oxi.n at en_and.at..| east one
antiofE G pries SRk AR ohioP Bhdl S RaB SRS he ¢ oxi 1 o
[0043]at hdgesme 3MBodinREBNEE iNenftis fROVRICOH kittEmpliSRR &lpIralit§ of small
. indicatjve of exposure of an iIndividual to the toxin
epitopp agbofisge i some o dinenisithpibraliphed smallapitppmariibedics binds
epitogesrﬁ%hﬂg’tﬂlé&{ab?ﬁtﬁo%gﬁ@aﬁfﬁg %%fdg.ehfgon?enerﬁ%%li%{hlﬂg%e én?all epitope
toxin pat hogen, conprising determ ning e’l'eve
antibodiesarb idewetablgriabeteda 18 aomt efabodintehts, thia giurality alf smuth epicipe
.the biomarker, is identjifi as described herein, and
antib{gles PR LD |0 et GRgPR SPOR KRN oat i ve of
exposure to the toxin or pathogen. [0041] In another
aspect, the invention provides conpositions and kits
conprising one or nore small epitope anti bodi es for
use in any oBRIEF RESGBIETHONOE THE ORABVINGD042] In
some enbodi nents, the invention provides a conposition

R il e
sequenioed dfddinemization polgperitidpe for genpi Sdridrggows 5 atiey) respedtively.
o0 P08 e SO SRR S (e o e

ELISATROMdseRM Sin ExbgpRi2iral ity of small epitope antibodies
conprises at |east about 100 snall epitope antibodies.

[0044]004 BIGURE:3 sl vesrdncti Rratesof atsireglé chagmanitibodp denivedesonaphage

[ compri si ug al i of smal.l. ito
Lsof 15 SRR R banie atlndBem BBhiRR3 o
smal | epitope anti bodi es binds epitopes consisting of
about 3 to about 5 am no acids. In sone enbodi nents,
the small epitope anti bodi es are detect abl | abel ed.
In som e B DES(CRBTTRON QX THE EWRENTION ope

anti bodi es conprises at | east about 100 small epitope

[004AM | B0t R SR EF EERARb AT & ol HiorPRAMINES that bind (generally,

specifically bind) small epitopes, termed "small epitope antibodies", to fractionate a protein

mixture based on the presence and/or quantity of small epitopes within protein in the protein
mixture, whereby protein(s) comprising the small epitope are isolated, separated, prepared,
purified and/or enriched. Use of the methods of the invention thereby provides a means for

reducing the complexity of a protein mixture, facilitating subsequent use and/or characterization

10



[0044] FIGURE 1 shows the reaction pattern using
mappi ng pol ypepti des spanni ng sequences of
WO povs/1at i on pol ypeptides for group 2 and gr oRQI/BS2004/027005
m ce, respectively. [0045] FIGURE 2 shows the results
of a secondary screen of positive antibodies in a

oG85 5 SRR Rl D B LR T b

antlbﬁkfy is kachwh,Idndiph ge sinall Bpitdde aatjibodysiroyeded mftﬁ'ﬁlaﬁon felatihg to amino
and_9, as descr bed in DETAI
acid @E@@RPWP@F@ @ﬂv lanlt%mﬂ%oeme ﬁsﬁqnﬁﬁnﬁbodles are
furth rd%é’ér 83 hoRihods u3| ng one or nore antibodies that
generally, specifically bind) small epitopes,
[0048]er mAd a'gsnaxkll ovepii¢wethe anethiods domeprise: (o) dontactinga amepla with at least

e A L B O B R o s
protefH o1& ¥R PE&BNs BaPhnRindf §3un‘€l%3ﬁhé ShalfepitPe %Hﬁﬂ)(idy(les) Generally,

epitope are’isol ated, separate prepared, purified
prote¢pmprising Pohetmotsspitope bavad e theoaideast ond@nalkﬂmtﬁw giibody are

oGP R TR S A SRL R e

compiRéel/ sedp (Gﬁ@ﬂs@?ir@ﬁmg@bteﬁ)fﬂﬁf)mtth@aﬁﬂfod?—lpﬁdelﬁfc@h@le& In some
conponents of the sanple, Insofar as the small _epitope

embagdigperHs, e e o@qqﬁlrtb@rogpm;gmk AstRA of Bratingfhe sample g\ﬁt@ q protem cleaving
agent‘;ﬁiotr PSe c[?@t) oL n%)fao?&g}/a' 35 %e'a ﬁfﬁs@%@%ﬁ% é)rhg l)S/ﬁ%L g&ggpgl aPtlbody, or, in

embcﬁlpnémﬁmvahf[ngxaﬂgmatl(ﬁ’(mﬂ Iirotepl frap ehesanttibbdytpeseiacemplexs dfer step (c) of
descri bed her b%)go48 As a general overview the
Separﬁ%‘%%ﬂ&&e“bgﬂ%‘ %““ Y PEBAPEETPHY: a sanpl e with at

[0049]easq“h9ﬁ1%ﬂﬁ)ﬁ§bf thE RiveRR6n AR LSRN BasEat R SH C}bl@ﬁ&)n‘iﬂiﬁlng protein,
ermt binding; and éb) separating an _antibo rotein

whlch; mmb@nplﬁshodrbp thetuse ng antimtlica (termest "SMUWQHW arﬁl@@mﬁ'b that

recosis <BPORa a5t iRt bRy b Pl TR o HORlahlete an epiope

consﬁtﬁhcf,t ity c@ﬁﬁiﬁtfﬁ@@&lseﬂﬁ@lly &) iRt am&RRRIR] £ Une Afigd@alds, or 5 linear
/or purified. In sone enbodi nents, the nethods

aming geifipler SewHsPIteRs aniibadics sitagle fepyssrn thergethpd ofithe myvention are
o AN APLE) A ERITPLP o0, GO P AMIRI' G ki o
smalWépitbpaampiboties, protea é. p.g pelgpeptidps)ians seiparamdemr(cm)ad afid/or purified
I h
depeigfing G e B P B AP/ oG AL Sk an LS @PF ROBI R grotein that is
recoghAdd rb?%@ﬁneﬁf efito ?E th‘fbodeIGéH) Lh&l ianhd Re@BaPELhE idvention. Methods

conpl éx, after s separating protein fromthe
usingghe pmmjy pmp@ted|m1ngc§hm1me&10ds[ @ invEhigonmase histher déscrihed herein. As is
.. dlnyenti.on_.are u ef.ul for f actlon n
evidggh nERLERR SR BRI ol e led e BRRbT e SRORpESrvisplegne purifying
sepa@ﬁng”ﬂl RhiiEeak &ﬁi/&ﬂﬁ&ﬂ'ﬁﬂg pEdIEhS (cap] podyRpadds) BOfi £sinmpld. hAtcordingly,

the invention provides methods for purifying and/or enriching protein, methods for isolating

protein, methods for separating protein, methods for preparing protein for characterization,
methods for preparing protein for mass spectrometry analysis, methods for identifying protein
(such as one or a group of proteins), methods for discovering new protein, and methods for

quantification of protein in a sample.
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recogni ze epitopes that are present in a multiplicity

of proteins (such as, for exanple, an epitope
we@omwsiostsBng of or consisting essentially of 3 PECTE82004/027005

amno acids, 4 linear am no acids, or 5 linear am no

aci ds). Snal I epi tope antibodies suitable for use in

{hods ] : :
o s 5D P o e g
sampleh@uc‘ﬁmeﬂlloﬂak earhprisdfi: t (pcamtatihg @ pirhpleavidnérichnan@s small epltope

pr ot ei ns ol ypepti.des) agre separated, ri che
antibasiycmer %ﬂltméélagmfchl%}%ﬁn@ ke FPuddpea %@PQY-pmtem complex,

o P8l BB g i
antibddyearerBblaceds sephratdie enrivhed tndior puvdfiedods usi ng t he

o0 3 RS ESLS Sou e S et o Wb LovSnier e
enrlcﬁﬂ]% ;ooﬁ)‘i’éml iSo1hfing Ilﬂﬁteﬂl %éﬂﬁ?itﬁlg rétSinUSRParMY fbfein for characterization;

mpas'ses i sol at | ng, pur it ying, separating,
prepaging puitéin foramabs spequometry |an@1ym,odmtﬁsmg QTC!jeln (such as one or more

proteglng%ﬁgﬂgt I dgpxb\ﬁnasg nala S a e AC C e;lg,fagqi oé qgﬁrg}eﬁclatlon of protein in a

sampﬁ:nﬁvh%iﬂﬁalcpﬁl@ﬂlﬁdﬁeonﬁﬁlsh@d F(af di’ihtdcﬁﬂé abaile Wit &ieldr more small
met hods for separating protein, nmethods for preparing

epitopsy antiépely wusier epntitiensahat pgrmip hindingt asti®) senearasing g @n%l@dY-protem
rotein for nmass spectronetry anal ysis, nethods for

a(entlfyl ng protein (such as one or a group of

[0052)r ot Bi di®iher aFieby R ifivantidh aboemmmsmmqﬂmﬂs @bing tlengtotein prepared

using gt eroghef: M ERioBeR S Rio oy SRrstutizneApgisdn, methods of
expregﬁ&gglg) $ilih rmétﬁg&kcdﬂ@erﬁlt?ﬁng i infeth s 6 13&%@1% onélﬁ

mpri si ng tacti'ng a sanple wt
degradatlcrrquedlm’usaInheﬂmﬁStfmpdeImemg@hz;ng@n@leostftmndamr@hmomfwaﬂon and

meth@%nfg} é%{g&fbn\ﬁ]ég §so %ﬁtoqlpg or §(?eﬁl§ trét:%lo H@%%ﬁple For

examBRI ﬂ@%@ﬂlom%eﬁ?pﬁéﬁn‘%ﬁ& &eadWRotsiiediscoe@ly ©fRession profiling,
anti body are isol ated, separated, enriched and/or
drug gigeavieneand diag®sticst n anot her aspect, the invention
ur t
[005.{4 i al{nr?g{eg ;é}é’gg‘?lﬁ{gﬁ{ Ii]r?ei §Jeg{rorﬁg&of( Ismsgcgtso:%gfa%{enze the protein
prepapédiistiganyfepaimethgdpofthe lmelﬁt&fn Clhﬁrmctt:mrfrzz:abn generated using a small

preparing prot for SS spectronmetry ana
cpitobREEPY) GG e o AR HRUSHE RS DR Ia, begusg the
numltgf 8 | %lﬁ r&ﬁlﬁhlg?]}rote‘ﬂ{ %%ﬁzisr}gd&eﬂ EXY &hﬁkﬁéd%t@ﬂl@/s%lng sample)

catl on proteln | a sarrp e, wherein said
by usmef ﬁmctmaﬁmpnopesm@odleayiescnbﬂcblmrmng Iasofamsltbe epitope pre@ent within the

e ne ti bod t hat
protefi ARPE G has R A By B g SPG b SRS BB ondioRe
sequéiREPb%pitbR0Riho had@aﬁtteﬂte} {n@m@@ Furthle B fbria@ioh usefulefos O

enconpasses methods using the protein prepared using

charaatwlzmg apih édentifyiegithe proteine Masy sppeiremetry srethods hpyebeep gped to
quantl an otr ?c[enﬁfynlgro%n%r % %rﬂe elgﬁ(g(n&%ﬁts olgmass spectrometry analysis generates a

polypeptide mass map. Using these results, polypeptide mass mapping may permit identification

comp?

of the corresponding protein. In other embodiments, mass spectrometry analysis is by tandem
mass spectrometer, and generates specific sequence information. Use of this information may

result in identification of the corresponding protein at the sequence level. In some embodiments,
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expression profiling, nmethods of identifying proteins;
nmet hods for identifying protein degradation products;
woreilots3f or i dentifying change i n post-transl BCT/ORZM04/027005
nodi fication, and nethods for determ ning the nass,
the anmbunt and/or identity of protein(s) in a sanple.
I .

proteF 11 1&&%5@& SSI?%Q%%%OSQ?%@%?%H& ggspgtgaggs?%!ﬁf pg?t&l Rr?}ga%gd 1ésr1%any of the
methddﬁ@h@fn)&erﬁhﬁi thi cdgibdeiion svith[PRbFd selqierf @k Aino acid content

enbodi ment, mass spectronmetry is used to characterize
in Ormﬁfémbr otei n prepared using any of the nethods of the

nve r

s e PR O S el DAL BR T PAOLE, BT . Bpout 20, abou
30, abma ISQSub@uulsi)Om gr ma@ simplk epitaperentijodiecass be tded imthehesthats of the

roteins (i rotein. varij an uced S
inverfi G Sind et B B s apieeid By AEvoAD. e Sfiatiout 40,
abousl, tapcﬁﬁ 7@%&9%@%&&&95 iB6at 130 Sldnt 2@@%9&%30@%5{3@400 about 500,
tope present within the protein is identifi

|
aboufafﬁoﬁooramom sgadwptiope ?mtlb@dm elntsomk enﬂaedmgﬂnttsop}@ Sétmeterm dontacted

it 3R RS STHRRES, Ry PSP BRIy SR b o150

abou©Zd, histeinB0d, \ubeg 400 EatoLOS(, abodvaem DR afré ﬁﬁﬁl Epitope bhitbslies. In
have been used to quantlga/ and/or_identi proteins
@rﬁ%)la

some) embod ety bsoiampia is confael dess thastabg ghgiug 95, about 90, about

85, a&ﬁ{ﬂ 80 aib%ﬁt 795 BB&M F) p&ﬂoﬂ€6m§§m%pabou§5%8&#%)1?%%)% a]%oﬁlz Ek,gaﬁbout 40,

about 3ﬁe ab(mt Bészﬂmndifn gbgmt(ﬂ)eahmut 15] abbmam enfeodt sredll epitopaastibodies. In

Sp ctrorretr ana SI S SS Sp ro er,
some oggmt%tt Sfp%fa%téfg?&gh S Sk Of 101200 3040; 50, 75, 100,
125, 144, 906,00! 4G 6@00@&%11fe9ﬁ&ﬂetan'nﬁod1@§ it d dn lblomlnﬁfoggﬁnkgn any of 20,

corresponding protein at the sequénce .
30, 4e,ifo@b.nkdNt 551 68,610, 309, ﬂ%ﬁﬂOfc}rd@OQsma@ epntomtahtiblodies.

005§l AR B S SR B o o

more§@fall@pRo g&ﬁ]ﬂaa@yefo@ fsedifil aR§ of tHeGn&ROIsSITithd b QHERL T Ebme
[ 0054 or nore than one (such as about 2, about 5,

emboaib@@nts the Ksdyrthergompristinstractions fytang of themegihodsalesciibed perein.

100, or nore) small epitope antibodies nmay be used in

the nmet hods of the invention. In sone enbodi nents, the
Genez@lfdchniquescont act ed wi t h about 20, about 30, about 40,

about 50, about 75, about 100, about 125, about 150,

[005@ 8 8 gtfh%groa%qe o%qiprggq% %}nglgttéong egjago yt q%g b@gﬁ%get indicated,
conv&ﬁﬁﬁﬂ' 8@ Mdhes bBoRBHER! lﬁolo%y gﬂ@h@ﬁfg%gcdﬂlﬁlﬂarﬁ’{echﬁigﬁés), microbiology,
about 20, about 30, about 40, about 50, about

cell bitdogyt, bigbemishmand imBunelpgy twhiehpare atithin theekill cafmm’rt 3%6h

techof{ s BRI R: RS SR8k er R CRERE A eboreor
Mamfad @E@tﬁlﬁ%@ﬂiﬂnt(ﬁarh&%sk ehall) 1889Utold 8gring PRiHor Phoss;aabnucleotide
Synth%szs M. J Ga1t ed., 1984); Methods in Molecular Biology, Humana Press; Cell Biology: A
Laboratory Notebook (J.E. Cellis, ed., 1998) Academic Press; Animal Cell Culture (R.1.
Freshney, ed., 1987); Introduction to Cell and Tissue Culture ( J.P. Mather and P.E. Roberts,
1998) Plenum Press,; Cell and Tissue Culture: Laboratory Procedures (A. Doyle, J.B. Griffiths,

and D.G. Newell, eds., 1993-8) J. Wiley and Sons; Methods in Enzymology (Academic Press,
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85, about 80, about 75, about 70, about 65, about 60,
about 55, about 50, about 45, about 40, about 35,
wW@bwan18081 about 25, about 20, about 15, aboutPdQDUSZ04/027005
fewer small epitope antibodies. In sone enbodi nents,
the sample is contacted with at |east about any of 10,
3 50, 7 100, 5 .
e B0 D Rl 0 0 e A0 e 90 ) e

Tr ansﬂ?%&toﬂﬁ r Marﬁ@alm’ﬁ%’ell@@] Mo Q/il1éSand NP, CARS, edk5098200’urrent
300, 40 500, or 1000 small epitope antlbod
ProtopqjoBeiofeqular fiatesy Efetvsubelid al-rdsnd Poi EFSWTdfés”O’ymemse Chain

n L
Reac AR AT RBEIoH PR 5y BB 02 el .
1991); Sk Pr&10cols It M@Zﬁﬁtl&;ﬁﬁmﬂ)gﬂn{mflky ahth 8ok, ﬂ999)ufnurhmobzology (C.A.

conprlse I nst f.or th ds d
Janevig B Tkl [ rebHip e FosBo1 9o BPAaes cbgpiea dpproach
(D. Cgﬁfsgd’ltl HLERL | SH3- gl A?(F%'cmhal B RFRs OLbBREMcaRapproach (P.

cohventional techniques of molecul ar
ShepHeird haty§. ]Dea]x;bda:j,l(ﬁvgforde[dmnmmaﬁtess,é@ﬁ@m é(umg)antzbodzes a laboratory

i.ol o I i,ochem and

mami . EHBY R e (e SPEE HARE LRI AL PeEn 490} and The
AntibSHES (M ELAHMOMRIST. B Ca éﬁ% RS H@xdvcfobl'Adédérﬁwtmtbhbhdr@H&QW e,

such as, Mol ecul ar oni ng: A Laboratory Mnual,

second edition (Sanbrook et ah, 1989) Cold Spring

rbor Press; digonucleotide Synthesis (M. Git,

_Dqﬁéth 1984) : Met hods in Nblecula¥ Biologyf Humana

Press; Cell Biology: A Laboratory Notebook (J.E.
[0057el | Aa “attbody’1 B8 )imAamadglobualiPmeksule Aapabid ofGpedifiChindingdo a target,

F h ... 1987).; | [ ! .
o ool S AR P SBebt B
recogizl)iti%ﬂlég%:J RB@&?@ 1nQﬁé barﬁ'aﬁ rE%&% H?th@fﬁﬁfdh@globﬁﬁ%@k@ﬁ])é As used herein,

Procedures (A. D. Newel | ,
the teadsncomlgmss&))t dnly Wtacéwombnwsnomtmmtnbﬂdlsﬁ byh%iﬁ@@ygments

eSS 0 o, RR00 Sa RF BSRLED: g poin

compﬁ%ﬁ@%ﬁ%ﬁtﬂ%ﬁﬁft of, @6d Myethériractified édhfigdrabion b tHedmnamdglobulin
Cal os, eds 1987); Current Protocols in

molecwm ﬁ@mcanprsie@%@}ngen ragognitien 5iég ofthe paquiredgpecificityg Ay antibody

r ti
i A, BT LRSS RO LR 168 phon,
antibéd] negdnothe &f any padﬁzu],ar &Eﬁsl)DepShdmg oRtieet amtibbdy arnino acid sequence of
ot S o S S8 gy i e
Therd ¥tk FRQ %La‘f(?r c@‘:@ses%f n&ﬂruné@%ﬁhns’“‘?é/& I@G,FHI@Q&NP ahd several of

appr oac
these vpaydes forthér cthtiBCbmd} pbclasses (xsaypfp%@, g allgﬁxlggﬁiz @gﬂﬁ IgG4, IgAl and

erd d C De eds Oxf ord er ess,
teA2, GBIl SrerRolrEe Geichpgpg ) gl S or
dREl 0B iR Qalle'd% §&tadlerSRbh, e, Eﬁu lupReepetioély. The subunit
mmPrgss 11998) Tae ﬁn??bodles (M Zg%gttl gnJyJ .
structgzgsraad tlga@dlmqnam@wnﬁgw@@ns&f dififreryietasses of mmoglobuhns are well

known.

[0058] "Ev" is an antibody fragment that contains a complete antigen-recognition and -
binding site. In a two-chain Fv species, this region consists of a dimer of one heavy and one

light chain variable domain in tight, non-covalent association. In a single-chain Fv species, one
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Definitions [0057] An "anti body" is an inmunogl obulin

nol ecul e capabl e of specific binding to a target, such
wa@sgooa/ocmsbohydr at e, pol ynucl eotide, |ipid, polREEpSiede)27005

etc., through at |east one antigen recognition site,

located in the variable region of the inmunoglobulin

I e .
R R —
hnkeﬂbbfdh that algmem and l‘i@m% Oﬁalﬁ§¢w1fasaﬁzld1_:@m a dialeric Sﬁ‘(uﬂbre)anﬂlogous to that

single chain (ScFv),. nmutants thereof

ina tWPd—‘ihéiané’ EeT- i 16 isrip thim configursion thas the three (%P#as ‘a‘f#ﬁﬁgwﬁ&ble domain
mteri@l?fy ééfl%g aﬁgﬁ‘tfl %&%lﬁdlhg Ebegfﬁcﬁtg ®n! tﬂg@{ﬁ]ﬁgé thlﬁle W 'Wh@lﬁ{& CHowever,

conpri ses an antigen recognition site
even aeqlgler ‘adiableelonfairc(or y1alf 8ha Bntotapdsing oudly GC@QRSIB[)@I'HCI fooalyantigen)

has e N ree e el it i e BaneBly 6F R et it than the

entirPBibliingWlt@r cl ass. Depending on the anti body am no acid
sequence of the constant domain of its heavy chains,
[0059]rmru dbg F@lbfragm@t@bsn cmtams :ﬂnagcm@dtamimaim ef @nﬂlgbﬂ cwieand the first

constlajé e G ‘(JC]%I g)(g%t aﬁé d]z%zﬁggb @'\?%@rsrlgclsj g?t?egﬁr #?rl)a§a§81gé%‘ts by the

addltfdmrdf ﬁ%w%éﬂt@@ gt the E&b&#}b{éhﬁﬁl&E of the He4wW8in CH1 domain including one
lgd, Ig Il gAl and | A2. The heavy-chain

OF MRS FEIEIAES @@ﬁégwhﬂ)ﬁgx higge Fegignd to the different
| as yar ¥l r

[006@p er‘%n&Ioclo 1 (ﬁg!&&p’l‘fkfegsztgaae}g){&? {1&)@13 %@B?ze‘éﬁﬁ%ﬁon wherein the
mon(ﬁ:ﬂdnab murbedy mm;infsabefchnmran acldm eriaturaim‘ oq@utrirtg and swo@dnaturally

di fferent cl sses of agl obuliins are well kno
occul[r%&ﬁ? arﬁenvq Teddn t%ies%\sf?b %ﬁhag PEAR 2tHESH- éowﬂpar%ﬁ@n gt monoclonal
s SOEDI 3G SR ISR B8R AL g By
directsid agadastfmmgle antigeoigesite | @h@ teghdimeneelonal lah‘ebqib'ﬁanmmpasses not only

itacl iRt clortP BRAR 570 A BRER ek oasdroGLRY i 4 Gisfaspts thereof

(suclﬁ@rFaBerﬁﬂVHhE’zi IFY), kingleeshatdy(SEFY)| fvataatseh@edy A& $6teins comprising
| i nker such that the | |lg_ht and ﬁeavy chai ns can

an angibadic pertien,and gny pther medidied genfigusationzaf depoigmeneg{batin mplecule that
comfkt AR SRR ol ek PR LA LU Ut o an

antlgém) (ﬁeﬂeﬁlﬁtlanoiémtﬂbg@) b is dotnigtenfi@tioftiedinhiyeda rédueds to the source of
f the VH VI I
GAlracB5F 8RR A BRI i e ¢ SR PSBBP BFrighegh Py ecgion, recombinant

exprégggﬁ SREEdrid fni QFs éw?]antl gen) has the ability to

recogni ze and tigen, although generally at a
[0061]owe The tdring f‘pqupdpade’t Heligopeptide”pbTpegtide @dt“prot@ﬂ’()&@]used

interdhateqab i Herafl 5 1o s S PG i RGeS b e TR fytPpr may be

11nea$ &Gorﬁl@cﬁl}é& 1gﬁ‘1§¥ Bompiade mbdifledBiin® adidsf £1d it maybEaRerrupted by non-
ragnent s he
amino am%s The terr%/ls also encompass an amino acid polymer that has been modified naturally

or by intervention; for example, disulfide bond formation, glycosylation, lipidation, acetylation,

phosphorylation, or any other manipulation or modification, such as conjugation with a labeling
component. Also included within the definition are, for example, polypeptides containing one or
more analogs of an amino acid (including, for example, unnatural amino acids, etc.), as well as

other modifications known in the art.
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addition of a few residues at the carboxy term nus of
t he heavy chain CH domain including one or nore
waeyaseieses fromthe anti body hinge regions. [ORPGDPS204/027005
"nmonocl onal anti body" refers to a honbgeneous anti body
popul ation wherein the nonocl onal antibody is
onpri s Al L& |
[006 oﬂpégt gﬂ%ﬁf t)}/lgtg'g éJcrﬂ;il:c:a'rl]l Sbnﬁ%a%)fj a}ﬂéile%/err]lggl;f)bﬁ dgﬂ(u?x{:cgmterchangeably

hereispo@atahtibodyiin ditarth wll axﬁdem(to(gﬁ nhe #¢t,pPaP dediode o @dtermine such
nonocl gnal antlbodles (as,. opposed to polycl ona
specifjp of prstRrenial lamémﬁ.aw 50 Wl @p?wa in the, agth & Haleguledhspid to exhibit
specﬁf‘@b{m » g *&Sfe g&lg% # n%élﬂé iy a@EHc‘laQ@sf}hSresﬂ enﬂy‘ fhore
term noc ona ant| enconpasses not onl y
rapidhyy maithl goeeddr damittloh@dd/bs V\mhcgréattﬂrlafﬂirﬂtyg&t/hh Hpamchltanﬁll or substance than
ant.i_bqdi es,

it doe,gamth a Yg%v? % s q§\§)1 stfgt}rc% nt 2 ?[ %Otefﬁ{;(( gﬂyrg{na St preferentlally

bind#°REh &Rket if ¥ %in‘él'é‘ m@ﬂhc%@altéisafﬁﬂfw Ed/l%it{" Inére r&fdlilyPRRYor with greater
ortion, and an er nodified configuration of the

duratiomtharoly bisids kd @thmﬂubetam®s 1 Reit exepis; i els‘.ﬂmdy almt sg@rﬂcally or

njti.on site of.the S |f| n
prorelERAY it o ine Rl g e SRR dEbiehfonolyBppreb e atfiniy
av1d1€_9yn hioBoddily, khd/oS with iordafir d0f€en Hﬁnbﬁmhﬂmot&lﬁ’er apitdRealtdSalso
to the source of the antibody or the manner in which

undefstood Dy reasing dislefingipnihasy fon skamplpagatibedyeler moiety or epitope) that

spemF g%@ﬂ? p?ﬁf@zte{l %ﬁﬁ ‘ﬁ%yrbpfg%{ @1%%951% 8{ 1%51% E{B‘! sﬁ)lecdl?'izglly) or preferentially

bind tcpeeyzt:moibtar@n dASs mchl; éﬂpﬁmﬁa Ibﬁldmgéd)r f ptteﬁrﬁhﬁhbﬁdhigy does not

herein to refer to po am ng acids o )
necessaHgruirpHalt fwgbﬁwgﬁ%@ S et bigings Soera 3, bl nppgpoessarily,
refer&fRETS bx%&m@%’éaﬁé faePvRelds. and it may be

Interrupted by honam no acids. The terns al so
[0063Nnc oﬁspésampbﬁ enerinmmsses iadragieyyofsampla dypehdisclodiag thasd obfagad from an

i dlvbcﬁlﬁg rﬂgr%&ﬁt@ﬁ%né&réﬁ%\é%&géq%%dfq%% ?’é%'aﬁple% 'of gioﬁ&g?c%l origin, solid
tissuPGRidsAuLIvRs a Bﬂ@ﬁ@pﬁ)@éﬁﬂe@tdr @Bsue RultaRY oPédN8 derived therefrom, and the
manj pul ati on or nodification, such as conjugation vvltﬁ

progq;mth%pﬁ Hysasentp eaebr fromagpicrapsganisss (e bAckeriaheasts, viruses, viroids,
moldgj q{llll%? f)l'rz%gtp 81a£arﬁmlaf ?ﬁcl@@%ﬁa@%aﬁsgg%g ?gfl %%f Poglgﬁtg '(&;pﬂ 95 mice and
rats),axd IfminkcysL(mixhbﬂhEB;bruﬁﬂbs)o Loguntite may Coxhpn%a simgle cels or more than a

r..nmodi fications known in the art.[0062] An epi t ope

singlg ﬁ“gf T é‘lmqoeéﬂaoynﬂp#&smaﬁs st BevsrbeRR meniRp logochgany way after
their &gﬁﬁl@rdeﬂ{ LGNA el S lgag g\% ikt Edtf%ﬁdé( dnBicRnbR R certain

I'T undérstood’in the art, ‘I}l dreterm ne
commuetts,sperasproteprs oprpel‘yeu«émtl@ls Ehm&rmg‘ssamde’ébmmmpassles a clinical

no in.t art. .A npl ecul.e is adt
somnpl BT b e}ty i goteie ol Gpte e s A, Yefurp. s,
blologﬁalcﬂlﬁd HunBSIRGhASBpagddiBIdan bRIGMIS Bhd MssuBBafplef PELHmbles of a sample
reater duration and/or wth greater affinity

includg blﬁog qé%smab sarPzy uided, stogk, cergbrospinddluidaspingialdbued apiniotic fluid,
sahvf lﬁngcla‘?é e%l Jnsf’l ﬂlp}g’l?;%g ?ag?, gFoes’haﬁg fﬁ]ll& mbu %Xs and tears.
[0064] The "complex1ty of a sample means the number of different protein species,

including number of different proteins as well as number of different protein variants (including

splice variants, polymorphisms, and protein degradation products).
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bi nds" to a target if it binds with greater affinity,
avidity, nore readily, and/or with greater duration

WO b@s/01483bi nds t o ot her substances. For exanpl BCT/@82004/027005
anti body that specifically or preferentially binds to
an epitope is an antibody that binds this epitope with

[006%; :gt'lgétec b Igmsttg ic%eﬁt\ﬁlarg (ﬁ%temal rlgg?l'g t%g.‘%h%eg In s/e?}(ée and?czr amount of
the objgctalrsabstii@de tSboddedidd, bebal degcrittdshetten, i detctii®Mmbi 8k qualitative
for exanple, an antlbody (or noiety or epitope) that
and/of gBAItRAER |y or preferentially binds to a first target
Yy | yc Ol kEgnt
0066 35 805, BRSELLLE R g0 SRR Ak P s
unles’ m@ézﬁa‘cbo‘ther&hseblﬂmd ex@nplﬁlé‘aﬁ” mibode aehsles bhe/orrmopeiantbodies and “a
al though it can include) exclusive binding.
prote ﬁ’é?aé‘ls e oppreiPteecessarily, reference to binding
means preferential binding. [0063] A "sanple"
enconpasses a variety of sanple types, including those
Metholds of thednfentioman i ndi vi dual . The definition
enconpasses bl ood and other |iquid sanples of

i ol Qgl,cal i okid ti,ssue sa es
0067} o p S Bisesh bR podPes fsbel HRr L8 TRl Fehe? 1 s} Gige antibody
also inblR €& dopiBosRidEs E(fiﬁprwir@(ﬁfé)brhﬁﬁ‘é 8PthesenritidbBies Thd3e BOmpositions
from a n1croor%en|sn1 ., bacteria, yeasts, viruses,

may {rthgf epsnprifg|syigable @m?l?ntplsa%h as Rharraaﬁeﬁmallmaﬁ%thlm@cmpwnts as well
o AT U W i SOHEN SSHR0 00 068 i

conprise a single cell or nmore than a single ceII The

defi }lo al s ,nclgdes ] ol-s th t have been

, ocurenent, such
as by treatnent Mﬁth reagents sol ubi l'i zation, or

[0()681n ri Qiléfﬁﬁienﬁ&{ px%@fd&@in@th%@i‘ﬁ’sq’ﬁg%ﬁesor 15846 hin B QAR @Enerally,
ucl eotides. The term "sanpl e” enconpasses a

specigrlhi W) et malopiaes arttéxorl@s to fegtionste a protein
mlx‘ubrg Ibfiseﬁl’cly%%fl n%tea g bﬁ l eslerllcel (X%%to%rslf of slal! 1t es A3 Rin or Pnﬂtems within the

0gi ca nan t1ssue propagated i n ani
proteﬁfhﬁilﬁtuﬁ§wﬁer8‘@5ﬂ@ ﬁﬁ&mn@&)ﬁiﬁﬁﬂstﬁg podteid($) @bBbfsihg ahdiei@iched for the small
bl ood, plasma, serum urine, stool, cerebrospina

epitope i gﬁnerég‘ﬁﬁoﬁsaaseé hesein, “earipicst irefers|to ag Incsease Yrconpefgtion and/or

pre YOG B Al ST CABCREARAR: Gull M ortincr
peptidearthe B?h&pla dinmltrewhmh itdivdsfderieed. Pscodfdhenefeds ebthe invention thereby
J.ncl udi n h?{leren proteins as

er *I.as
ProviEs AP O ‘élP% &PT AP Ie) fRGiEnE sHbseqent use

and/of @hh@ftbSzatidaloy We‘ﬂhbl%ﬂ%rot@ﬁpco@{ﬁbhgﬁ@ ofi8g rsﬁﬂﬁfe' OMfsofar as the amino
products).[0065] "Detect" refers to identifying

acid fequense of APMPYsititreofghesnaaltepitopb bewnskbyihe Aotibasydsiovaf, binding by a

small 0P bEfFod g pet A% 4P ER1Ba b e B e Blocmgygiontentof
proteﬁi(@ﬂiouh@by Wi Snﬂ@lC?ﬁbpebﬁltibS@y‘i Red&ictibed héteinl &itobaidehitym

1nformat10n (z e. the ammo acid contlegtcelmlél?o?Ssec?uleggeallrecggnflzeerdebr;lcaessmall epitope
antibody) may be used in combination with other methods of the invention to, e.g., identify
proteins. Small epitope antibodies are further described herein.

[0069] The invention further provides methods for purifying and/or enriching protein;

isolating protein; separating protein, preparing protein for characterization (e.g., subsequent
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unl ess indicated otherw se. For exanple, "an" anti body

i ncl udes one or nore antibodies and "a protein" neans
wWo@r@s501983Dr e proteins. Methods of the inventi oPCT/08864/027005

Wth respect to all nethods described herein,

reference to a small epitope anti body al so includes

o ORDLI Si . . o '
oy SEBRBAA LI RS A3 BORe R, kGt dooveig
proteigparidady gpastifiapoe of mrotefiuimha samppdhar maceut i cal 'y

acceptabl e excipients, a Il as buffers and/or .
10070 o rsb#ie Beeral SV et dae wethed3 somgprisgn @ (OBAYINEA JAmPlROHD at least

one s%gl%%ﬁg)p? %\%‘%%(i\@t@@é’xscoB@ftioh?ﬁﬁFf)&Hxitgﬂ]ﬁdiﬁé’,'EBH SW deYar@finPan antibody-

The invention provides nethods using one
proteiarcomptes. dmbibedbaimetasten (aplardybn ecclr bsquestipdlyi fin eadthgr

et SHPELD o5 5 G Bt bt e pwisinegpe or mor
epitope BouRd 85 BRI nRPS HHAIE efifopd AREBYdy Qe HBORId, RPhtat@dSenriched and/or
within proteins wwthin the protein m xture, where

a
purifiéd Get, iremoerdrfprm Sherpgvispementiof e asizignl sanplg)- dRgodA ﬁn%ﬁéiments, the
for. the smal.l epitape . isS _generate e
method ot ih b ity S8 (OBT sbr AR o Bt RPp P Bl complox. 1n
some @b @imeAtt! theYndhodd fpigdr @bMpLse Peihp de sampleowiias ipfaéin cleaving
wWith the concentrati gn and/or puri t(%/ of the protein or .
agentp &pencrmbedined. Gappriencigrngagen i ¢ddga srigeioisiepd2) elgentacting a
sampRiwiti{ e TR U5e Ghail tdp@‘éﬁﬁ‘l%dcﬂfp 1t Qﬁ(#tﬁ&yenﬂfogﬁh‘gﬁsth@protein cleaving
means for reducing the conplexity of a protein
agentlis added afteff sieqi (c) dBdepagtisg ioen fom the entibody grrotein complex.

007152 B S50 e Bcb SRR B SRR She provcn

(suchGS PBRESHAR), FhichheaBRIplisiRRItyARSuRVIMHBYidTRrRBY 'RVepitope
_is”known, binding by a snall "epitope antibody provides )

antibodiésS) tirat ieorgnizel epttppry thay asmprasenain aimebiplieitcef prawinsi(such an epitope

cons S35 SR PSS bGP . r s o

amind 8di€¥) MBkriallepltbpetantibbdies aillable facusd 6 @RtrsthodsrudAley invention are
seqlaence recogni zed by a_ smal| epitope antjbod
(S)

. . 1, SIT ] may . .
extenpely gegpribad BoR P eKeMPIieHnRHERamRloth Ja vige o %be specificity of the

el USRS B L FBULLL 1R PO QB e
purified depehiling ohuhd presenpe and/ciesmareit hbthe shmall epitiopef withig the protein that is

recoggggégr&{fqr%;ﬁebﬂgpgéﬁésé%qsﬁ ﬁ%ldglfl ig{]egtpgth?gciﬂﬁe invention. Asis
evidefif) afeﬁﬁéiﬁ% I RbhEX§ 08 a saiPIRS &9 USHH 1RRAGH YehicSthpasREBIBGRRY purifying,
protein Tor mass spectronetry anal ysis; identifying

separgting, efntchingi andéw euiifigngpuwteinsoirgientidesrie £o polypeptides) from a sample

. tificat] f tein i | e. 0 As

ot P SR e B S e S Pl S T B a1

[0078 SanBtRdMbEyNinAdnel Spct, tRdRvatRInl prewtiésonethady fobadycing the
under condrtions that perm:t blndln%; and (b)

complaxiff3{ 104 & ismplgrﬁa%mp@gég,mrmrging: (a) contacting a sample with one or more
small epitope antibody under conditions that permit binding; and (b) separating an antibody-

protein complex, whereby proteins comprising one or more epitope(s) bound by the one or more
small epitope antibody are isolated, separated, enriched and/or purified. In some embodiments,

the methods further comprise: step (c) of separating protein from the antibody-protein complex.
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conpl ex. In one enbodi nent, steps (a) and (b) occur
sequentially. In another enbodi nent, steps (a) and (b)
woee@anisstrul t aneously. Ceneral ly, proteins conpeT/E52994/027005
one or nore epitope bound by the one or nore snal
epi tope anti body are isolated, separated, enriched
nd/or purifi.ed (i..e ; fr g :

10073f 115 opf HelrpdiGitpb vk BB e SR o SRR W flexity of o
proteih Wirhple] sakDipthb&econsirBme(separafingseanaslhepitoge pnidticelyrprotemmomplex,

t he anti body-protein conpl ex. Ln SOEE.enbOdLnE ts, th%,d
whereh PHERIES SURPIHERE FoTRNoPS Bounddytthe gmalh epitopsantEbegy are guriched;

' i QA 1B Ble snla@pROAE &itbody. 1
wherelf B EbiAplei S 2L RY coh i@ AHPRENITY o sl epRORS fitbody. In
anotheamitadimney, the frvapfien pbvides inethads foessliucing ¢hesepamplexity of a protein

epi tope_anti body, In anot her. enbodi ne .the protein. .
somplg| e PR oS § BTy T S OB ARy Eptein
comp%ge(?s:al gs}cljlgreg? BRBtdiRe c AR MBS uRd B9 AR @ity 0FQrhiil efitébe

the invention are useful for fractionating .
antibesliespkesntizhed ring Wwhgrepr e sbmpleseciers gepapip djcpafagng a sample with

whi.ch i s acc | i shed by the use of antibodies (terned
theplu@hﬁ?‘?fsérﬁﬁt%gggea‘ﬂﬂ%%a?es") that recognize epitopes
[0074] hat Inamethef £pe&! the in@ntidh proRides inethod$ fopreduelngsthd sataplexity of a

an epitope consisting of or consisting essentially of
proteig spinplsasaidmicthodaeqrigrising jeppatpe Biofei raes ajgnallepitppe antibody-

lin am [ . it. ; i ' | .E: ;
sy 5 e B P B S iy
enricld] ehsicltethy silel$ epitdpe dntilerdsi proteirdcomxderpisigbnadted by thietacting a

Samp}gxﬁ%?}g%g Ssﬁlﬁ %H\ééﬂeégﬁbgywhéopngﬁiogégﬁ é%tgh( ltéiggi_ngsg,nv%elreby the small
epito;%g%ﬂigsw-gﬁ@éﬁ cGthpleR BPRAIRA; afiepaABAY Qrpéﬂt%ﬁ?-lﬁdtéi:nl@:@mplex from

endi'ng on the presence and/ or anmount of the snm
unbowapli rofemswn tHeisampleeifppnpt bi enetemzttodiment abeo iveriéen providagmethods for

S | epitope antibody(i used, in the . of 1 .
e SN RE P LRI 35D PR TRBR R B Aty of
protefhs $RIPSLall e BREhod§pRbtBin BMPRIXRE AR by RbtIn ddhprising epitopes

puri fill ng, separating, enrjching, and/or purifying

Ux

‘ bouncﬁ)by)ai@ @,l.ltm of g@@lﬂ ERitope @@t._'lg)_d"esg%gx},rkg@ﬁ,!a@é hersip eémall epitope
it GRS RN ) g Sy el smal

epitopcanibdiieglyder conditiensabgietmit bindinigrv erittéioninthe varigls, whereby small
. nmethods for .reducj ng the co exi,ty of. a aar}&hlbe sai d
cpitopRATHIOS BEIHR FRTRISK US EEUFFAIER EPf G Raraing RC ooty -Bfucin
. ' der conditions that
compgéécfz?nﬁjtbﬁ'bw]ﬁ‘{]ﬁg%d gﬁr@%e?}rgﬂﬁ 1R b PRAYE 4

(b) separating an antibodyprotein
[0075] onpAsis evidieat,eing opmotesters manr ¢ombigedond/aipe d sequentially

epi tope(s ound t he.one or re [l i S
(ofter Gyt o B SR B AT P e SR, asis evident
the iRehtidd iBeludddvasi00BcIBIALORE BF the stdps desetibediterbiul Thiealso evident, and

conprise: step (c) of separating protein fromthe )
is dessribedbloatyinpihet the mventgs eneompasse] Mpwoghia whipl Hierfaitiel, of fst, step is

i-nvent i on phoyi S . i i )
oy 5T oL, LR 5 i b BB o
later, SEPRA &R skpS ARelan igipkl 9ge ant i body- protein conpl ex,

[0076]  In some embodiments, the methods further comprise a step of treating the sample
with a protein cleaving agent, whereby polypeptide fragments are generated. In embodiments

involving step (c) of separating protein from the antibody-protein complex, the sample can
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wher eby proteins conprising an epitope bound by the
smal | epitope anti body are enriched; wherein the
wa@ormploe9s3nas generated by contacting a sanpl e BET/0S1004027005
smal | epitope anti body. In another enbodi nent, the
i nvention provides nmethods for reducing the conplexity
treated with phedteint]l i 8¢ ] 1 sl :
enar atpiﬁdn g a pl gir@ NG rtlt;ﬁ‘igg td;ﬁn%qq ?\9 g%ﬁﬁg%élhg b 38mple with the at least one

smalg?ﬂl]fog_s a@ﬂltlﬂdéﬁ @dfpr(fdﬂ\qgvieg g’@g (e rsleﬂmyatlmgqueﬂe]iciﬁfrom ltllle antibody-protein
: un a plural it sma

e P S BB RecP Q. ot o Qo Bymomesn or ypsin)or &

chemicaipgent ésichws eyapopar besid)y PAth @fé_ﬁﬁﬂg iagesrﬁ?'{@gﬁit]%és{}br treatment

.hthe.ﬁlgrality of small epitope antibo
with DERIFIA Gleayiag agsnts g avelldpemniin theproariddesheratebaibed herein.

[0077]edUE Aghtiidp %sﬁe@ﬂ'@llleeiﬁ{/ér}ﬁogfpr(?vi@%%&t?%%?{%hﬁgng téll'xie%omplexity ofa

met hods conpri si'ng separattng _
sampdayaitl negplicds wemarising (o epriat gt SOMN &kh oADSF BBY Rt &pitdpe
mnm§§£E%13|qﬁ@§n Eﬁlto e gﬁgnd_b the smal | letope.
SO§OTILIqnS hat pergnit Dinding; (9) senaraiinglan aspbadypmotein complex,
h hrBRi%-cBRRLE ' contactin .
wherétit prl e Wict {1]1@%1%22 g%g lﬂf’}ng%el étpgtggg(%o?lgg %y l?l){uencgjtberor Nore Safl epitope

.sanple v | .
antibedyrae entighsdy (ehseppeating prdiein diongprovdieastiodsy Remprert dd (d) treating the

' tipody-protein conplex i.s generated; an
G T TECIR e NENTE L
[0078)r ot Bi ansthenadpae:, SRTRVRtioh brodiiés ol | bIAg;
%gvention prgeides netﬁgdgfforsrégﬁg?%% t eﬁé@ﬁg%g%Pg§“y°fa
samplgs said Piethods pompriging(a) sentectingtatsethplacwitip basomgore small epitope

. i na- LtV .Of. t ej f I it
i SR A B0 0 AR S s

and (lppicatpethe botibatlyyomirpdomiglést #ith @fprEm! dleaSRict 2P to Produce

I ar%e&odl es . is enriched, and wherein the small epitope
POIYPER Eﬂﬁ}“—eﬁfsotei n conpl exes are generated by contacting

00799 SaAMRLEthY idPe@, Mk hii 20 Ltope ant]bodies .
[ ST?Jlnder condi ts?gn’strﬁtE E‘g‘?h%é%?n&glc%?ﬁlgplﬁggfo rgcfu&n@ith%c‘?‘ﬂ&emy ofa
proteip sgmplgnggicemethiods edyprising: | (appédtng ehawhipdodith Rpedteinttleaving agent,

t ed, At i th
where B B e R &l Do o s iod P peesidesidgments with one
teseng i ; j ' d
e i otk g B

polyp?;glldp EAMPIFXeTAre gerparted; aad (Qrsgpastingithe naidhidyiioypeptide complex,
as is evident

o._he forned), and, .
whereBf BOBLaRs Birtpth EaleorHore ShlSheninsif bt Aivenegr mapesmal epitope
antibody epsendielek i bed herein. It is also evident, and is

[0080 escti bed herein, that the invention enconpasses
t 505 THORHPhone{gughyAs apat twey atiout three, sha fous, aboyt five, about
ten, aboltweh B Sb AR DEE | | h of the.invention
e encorrpgygs .err‘gg%ihﬁ[gﬂ%dg %|E ﬁio\?&? isﬁhﬁﬁ{q@?‘? anuhﬁwgp’é‘&&?? used in the
methods efiyhe invention. i Inisbinalembbéiments)BiZGhmble is 66fRaREPAGh BB 20, about

30, abétﬁ%)@oﬁ? 9&, aggﬁtt%,earibo%? T&S,Ia%gutalﬁ,t aeb%u‘? {SOt, ral?(?l}t IZBg, atbgﬁt 300, about
400, about 500, about 1000, or more small epitope antibodies. In some embodiments, the sample
is contacted with at least about 20, about 30, about 40, about 50, about 75, about 100, about 125,
about 150, about 200, about 300, about 400, about 500, about 1000, or more small epitope
antibodies. In some embodiments, the sample is contacted with less than about 100, about 95,

about 90, about 85, aboutv 80, about 75, about 70, about 65, about 60, about 55, about 50, about
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with a protein cleaving agent, whereby pol ypeptide
fragnments are generated. |In enbodi nents involving step
w@ ejosoiosseparati ng protein fromthe anti body- pPCL/E52004/027005
conpl ex, the sanple cantreated with a protein cleaving
agent prior to step (a) of contacting a sanple with
45, ab&\@ 48! aHoBESE, 2858 3Ryt €P L PPSY, or -
_follow ng st (gp (c)” ofdusefigpglﬁ?r?g%drug? g’iall?ogtrnlgfmof fogver small epitope
antibadies- blacpmgreatbeilimentueemmplEie coutadted With bﬁ&tﬂé’t rago@&)ﬁp bf 10, 20, 30,
e ch..as notrypsin or trypsin) or o
40, S5, B0, 32 T %0, 630 dhoas: Rippesmtiedics,mridh &1 wpper limit of
aboutCAngaxX 20930396803 78NH0NEIQ88, KR! 36, 9 tord Latein
cl.eavi ng agents are well knomn’?n’tﬂ%@gptmggybfﬁ?ﬁﬁ@?OPB

antibedigs:r j bed her ei n. [0077] In another aspect, the
the conpl exit

ijnvefnt:i Vi t hads for reducin : Iy
o054 B B8 5,8 905 TR, L8 GO 5
agentsangihidingiahtiboolies thdt af8Ho? sSERkpitGRIAABSiEN bAPOHY: HORE! binding
copditions that permit binding, (b) separating an
agents, - ?Mmﬁ MY erisechiimubigneoppizy ssayensiely, diefise opafperiteatgent with
small%ﬁoﬁhran@%&&ieﬁpi tope(s) bound by the one or nore snall
epi tope antibody are enriched; (c) separating protein
[0082] r o rngropteeimbodinhnin dye samiphd i Xeatad iththhe of BRkd AitoBRs that bind to
one o rotelnethh ? rotein cleaving agent, whereby )
pr(1)1|0§/ep%r8{ 118, DI ea&%mo ing tgatgaéﬁ knewatp, be abondant imthe sampley prior to or
imulBspaGLy; with el ' ' . r reducin a4
simu s gn'pl exietsgé‘lﬁgi]fcgﬁ’tggﬁf eé,: gag‘g‘?lg%rr%t % Iéﬁlc%e n%?riﬂg?mg)pe antibodies.
For exagmple, dn & serumrgmples arepieatmeint inayp nenpxrisdmﬁiboﬁiﬁﬁﬂhbt lﬁﬁﬂ Ec%gﬁumin,
. ' er,.condi tions, that perm i ndi ng, thereby
1mmu?§$llr)nﬁﬁg§,/ gxllqugrn thet oagk}@({?f‘ngQFeﬂPsc Jrgne ;@%qu;@e{rb Prateiagin the sample are
cleavadheitian biduein gtepviak abdht pAGPRSnMLA Witk H Rk &) | i
agent Eg pr oducleg p%l yge pti denf rg‘glnﬂgﬁ{aso% F%ﬁ%% Sﬁﬁ)OHgs that bind
to oneagg JR97E KR abundantpsoternse tt inothey embodisentygtdteids if te sample are
1 ' . [ of r in _sanple, said. .
c eaverrcgee&?iﬁg% gﬂ)ct%ﬂglrelﬁil?g é&@ﬁ? affer con afn? Vﬁgﬁ ﬁﬁé’“‘g’ QR B1oze W’[&ﬁglgs that bind to
one orneredinawo Ipecteins guelgaribunidng bRy ing OlnyiAe @ﬁﬂb@&i{rjﬁé&@,gﬁ@m&d

. ted: (b) .contacting the polypept

S I O R N
&e . | . b+ [ r b . 33 : 99
T i T L d—
a sample By frgetimegt whk oanot howyenfibodigethti ded eosmel (ﬁmogw@ﬁ%ﬁg}éroteins in
ofe) ' risin ne or re i tope_boun y

the safifleY BERY, SSRASA R RI BrieBal) slorea ) emevabar baddroteins),
cleavap©0Brbtefdsan tiRy saf@lewiih a?rd@élﬁ cleavinb a?é}tgﬁﬁlggg%\éfof ahous proteins

three, about four, about five, abou

with opmg;r’eas. $Pitepratihadics dI.,n apptheperapodiment, thephéthpdcomprises
treatmé@iilof Mﬂi’ﬁ% Vﬁﬂig % Rg)%eiﬁ%%g\l’i:l}g ﬁtgelg}l%, {e‘ﬁﬁ@%ﬁ%ﬁé&: 1E;ealéqr?ple by treatment with

i nvention: e
one or pwe autitediesitlian bakdao bn@6r makAovdGroRRe Wuck 9s AR pPfe;
100, about 125,'23b0ut 158’ %%out%gg&em(s)

about. 75, ahou
and/or g%gmd pé(g@:)’epgg%ﬁggments in the sample (optionally followed by removal of the

bound protein(s) and/or polypeptide fragments), and contact of the remaining proteins and/or

cleaved polypeptide fragments with one or more small epitope antibodies. In another
embodiment, the method comprises debulking of the sample by treatment with one or more
antibodies that bind to one or more known proteins, such as abundant protein(s) (optionally

followed by removal of the bound protein(s)), contacting the sample with at least one small
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400, about 500, about 1000, or nore snall epitope

anti bodies. In sone enbodi nents, the sanple is
weomwsacesed with at | east about 20, about 30, abPCUS2004/027005

about 50, about 75, about 100, about 125, about 150,

about 200, about 300, about 400 about 500, about

°p ltOPG% lgoc% nt s glﬁsbgég étggl %8 o) ?ﬁjd hP%tIﬁl ess lbOdy -protein

compliﬂowithalﬁ@ten@bl@mtm@@enabout 90, about 85, about 80
about 75, about 70, about, 65, about 60,

bo
(0083 poukt issthemEde 90! Sk the DroteingsgRongES o5 1 ge &tmel@ Thaggeyggin
follovgnglig AR %R]% O@Qﬂ’ léblt?"}% anﬁJQ&HE 40, 1R unbBURS co%%nlents) may also be

tope anti I es sone e 0|mants the 'sanple is
suitabldofur ast mdheninicthods of tha stveationrusiagyrotsin g@ter@@i u@[g thd @yethods of the
. 20, , 100, 12 150, 200, 30 400
invengipg.¢ ié‘é’* o stading tﬁs@%‘aﬂts e PRy 20T eiﬁvng the
meth&fs o% @he 1ﬁ@ent169 en&gnpaZ@lsej& Phis dRBound ProteidFhcti®0, 400,
epitope antibodies. [0081] It is

[00841 nd éM@ttodsj andmndttt@os gmapubodmn@ng enceeparstion of adibaflyprotein

comp, qtzfgfe artrgf\)z\rée h%xlp%ﬁlgﬂ? ! aé%ﬂ%%@ﬁ% rgte ﬁ)chf gterrégl o Fﬁi@t fie sample is

partialPlly @ §hB11p dekinied daemitss covdticdagigin e sty ebﬂoptﬁ@ﬂibody(tes) but
si nul t aneousl y, sequentially, before or af

denatyraiign msrmt r%utrh& ireyery epbadipenta dr seael P@bodlmots Step (g of contacting a

sampEWith l{) Cfl%q ﬁt?al SES WS HE Intibd 19 Péntitted with the
mor € an lbo N % ne or more proteins,

sampler gleg ltﬁbd)\aedpimm lastt‘ttddytts a)“rmadmkmmh the shapklnd demoveadnand so on).

the sanple, pri 0 or .simyltaneousl i the. ste
In othoF SEBMRERISrfoR b obSRACUT B (BRQY dhomeh tbodisa i in pardilel, or
exatmgfoI Esotﬂﬁer?@%ot}gﬁf £ibolRE aRRARLRd with the %ﬁﬂ%ﬁﬁmﬁh&)usly In some

retreatne y conprise antibodies that" bind
embodirhents, meverahgcmxpg obtwn ommorgradtibediex dre sermtiumdatacted Wlth the sample,

for e)%p‘g)tl% |g§cgtyeldls \xpliltﬁct &Tgt}tgrteg}oHe%l £%Otf Jlgsnc§8 gttecti Eﬁd %e?n eg and so on.
[0085]0Nt A6 hotat tik tHe R fiAIfON Und® uSedlitiéin ORh@plet bﬁéonﬁpaﬁﬂss taGrariety of
one or nore known abundant proteins. | n anot her

samperfypesi inshdingghesecbtpingdfram an dngdiyjdial allésqsmee@v'efdhwmhthg sample
compﬁi%c?ste ﬁg‘;h’ ﬁ)aggllx,e %gﬂ?,gtﬁﬂ%i §£$1eéer&$}8£ Q&ﬁ(ﬁﬁ‘il Pfd, Ghniotic fluid,

nd to one or noré
salive) rltsiﬂgdbm seueh, ik atippid asgtirapy, ptastans fluid) moreus, and tears. Suitable
nmbodi ment, the pbound .protein bundant
Sampg‘isé‘?re‘isﬁ @iy %@@@#ﬁtﬁé Vﬁrlthaﬁqat%i? éfih%%r?%? Pio
contact with the one or nore snall epltope ant i bodi es.
I'n one enbodi nent, the nethod conprises debulklng of

a saMstledsysing eatteipsisolatedi{emihedY ush

blnd to one or nore known protelns |o‘the sauple such
undant, protein(s) t|on ollo tenov
[0086)f bEE % BIOfFiY isplAtes or gl g&\?@@@ﬂ%i %%t%&f <‘nlnt’ %s used fora
Vanetgr ufhddeL tf%h Bmﬁa’o &R\ MGusBIESN nlté'i‘l%s o @ﬁﬁ&éter?ﬂcmffbl%?e\f&dunsmg the

eIrns Wt e or nore smg epl tope anti bodi es
proteas@hlieedentiod pumitd bt the nmthdus df teripvansies, are described. In some

embodiments, the proteins are characterized using mass spectrometry, whereby the proteins may

be quantified and/or identified. Methods of genotyping (protein mutation detection), identifying

splice variants, determining the presence or absence of a protein of interest, expression profiling;
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treatment of the sanple with a protein cleaving agent,
debul king of the sanple by treatnent with one or nore
wa@npdaosioosses that bind to one or nore known pr oPEI/NS2004/027005
such as abundant protein(s) and/or cleaved pol ypeptide
fragnents in the sanple (optionally foll owed by
renoval of the bound protein(s) and/or pol ypeptide
methods fcﬁxridgrttfyﬂug)orota’neﬂegnadatMpmductsh ectleda foriideptifyiog ehange in post-

translatiorg R s T et RPN Lo GRS AR, (e
[0087] Wr@ﬁﬁpl@&ﬁ%ﬂ $6SveARRL, keRened istgdferaRyRiage RY" pl*dt@tﬁ(s?’e Mt is

one or nore anti bodi es that bind to one or nore
understooqt ﬂ@mfg\emeép iepteis @@@pna@s% inelapertides t(Eterckangeably termed
"polypeptiélg gta%{%% Afsg:l(s) eyid | 0 { g?sscgém he‘rélﬁ,thgnyP emb{)dlments a
protein cl@mﬂglagemtm@da@gem@w pbl@pémfdmf&@mﬂﬁsj body- protein
conpl ex, and treatnent of the anti body-protein conplex
with a protein cleaving agent. [0083] It is further
upféﬁ{oﬁgé??ﬁla}i&?eﬁu %&5{3@ n conponents of the sanple
remain roffowing treatnent with small -epitope
antlbodles (i.e., the unbound conponents) nay al so be
[0088] sTihd mbemichgrovides methodsdforettanatizizifg (foreexamplendéteoriingpregence

o s G0 AR B 1S, REMISES b R WA . some

embodimdMO LS &¥ HERRARES Qf t‘}i§ hﬂ\@nﬁ&?gé&ﬁdf&dﬁle Qf nioRefrhdtionn b B8 sample,
enconpass use of this unbound protein fraction. [0084!

each of wivish heniprises devmmmt@m@ thanfip theatartingeamite. Fetihigting snbsequen

charactenﬁﬁ %td{e qr}ﬂt%fn &%ﬁﬂgﬁ%&jﬁx % E%?ﬁ(%\e :EB%‘%QE% cﬂ&ﬁct‘éﬁ&éﬁon using

mass specﬁﬁﬂﬁfr?hd sxpedtb@tosingaihended, g3dtthaldeycribed hbt@id y denat ur ed
is contacted with the small, epitope,

when

[00891 a"ﬁws@éw{we@gyn PHHdeaaresods S SR sTiAge arpéatainrcealﬂrﬁmg (@)
s GSE O RO Pl LB TOREMBR L AL ) et
proteins asaemmehd:d ajd/c(r:p&nﬁh@mnd i) amalyzingdie pmtmma’(ummb@gmhlh teriped

products@)nv{;iﬁc}fﬁg Z%{ mved, eq%@@gergtﬁgﬁ %%ed cont act ed

[0090] CTHPRRHIR Ripet, ﬁfeﬁiﬂveﬁlﬁbn ?fovma th@8RddR SordhbRacte¥Ringla proteR
anti bodies is in paral for exarrpl e, as when a

compnsmgr eugyaing ammm@me@hmg@a@%ﬁ erened Sproghets)s Weergia e protein is

Ll t usl I
prepared Yo AR RE Mo B REUEE ERBIE b s RIE LR LR
(including® afsodls fhgurigXagphdor @iroking b proteltonicane ﬁ)ramﬂatrrgr@tetém

tgrou 2 is contacted_and rempved, and_so on
methods fRpteparating ¢ RECtefas MAhPdLIRT PrRErRG2 DIk Fartiqnyior Gh:?é r@auon

methods fggﬁn%w(g%ng ﬁédltfr?]) Woﬂ%&%ﬁg@&ﬁ)tﬁs% eaﬁal&z%ﬂ énkgg@fo} RR&Bfying
a protein Gacipdseone@rprors pmtdmh aod,grpipasimotene), methods lf(vre;hsosvzrmg anew
spi nal novi.al qu amiotic fluid,

protein, a’%‘gﬁnie‘g’ﬁgs ﬂljm}t \?ﬁ%‘é“ %WSH‘ 10,3 AP e% ppl e aspirate,
[0091] PTRSEEH bfarfalydirth cafithe PeFornidhy 83 ethRUkAGH R the art or described

herein. Methods for analyzing proteins are well known in the art, and include: sodium dodecyl

sulphate-polyacrylamide gel electrophoresis (“SDS-PAGE”), isoelectric focusing, separated by
such techniques as high pressure liquid chromatography, FPLC, thin layer chromatography,
affinity chromatography, gel-filtration chromatography, ion exchange chromatography, and other
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sanples for use in the nethods of the invention are
descri bed further herein. Methods using proteins
WO s@batsal (enriched ) using the methods of thePCT/US2004/027005
i nvention [0086] The proteins isolated or enriched
usi ng the nmethods of the invention can be used for a
: 0 r
standYnQ{ lh&g?ém(f{al g%{lfsgg ?%@:&ﬁg@%{o@t érl%‘?%r? %e&h!eﬁc%?% aﬂ&l&ﬁ?wﬂh grotem
array8,hass kpettrandtrg)anduhe fikee dTHuy, the mveﬁmdmﬁisludés thlm further analytical

|nvent on, escri In sogme enbodi nts
and/qg qyand] wgtl%l} @e@ﬁgff pae) l?cg Té’cP“éfé& 5 Hﬁ%@%ﬁ? ms’f?@flf gerem
[0092’]her ﬁP%/ bR @ﬁtE‘ Sth??% g@[}g 1s@§ '&ytéffmmn% amount of said
enoty (protein

I'dentified. Methods of mut at
protethst wherelonthe aimbant offprotaign( préparedyenriched md/«zieieparaiedﬂm@iantiﬁed. It
. he s ce or a of a. roteln i nt er est
is undgfpBLERERE Girn N e i oer@indD Red i Rlertpiie v taupsyitative andor
qualifh@i9e aeHods. nDQtreﬁﬂﬁhﬁIgISadeEﬁ bostStelOprotidld Rbdlhdes G@teﬁﬁﬁ‘)ﬂ%ewhether

in posttranslational nodification, and nethods of
PdelmtéﬂI@ﬁWnthsﬂbQ@my are al so descri bed. [ 0087] For
o093y, 24 5 BB RRISRL B8 FLar SR By ERRS Pl ggmoreof
said protes0 t1\e¢tnoc&ﬁ6tniapﬁ¢$f§rﬁfg a rﬁodem@ khéhes in the aﬁ%ﬁhﬁﬂg@@bl y

ternmed, "pol ypeptide fragnents"). As is evident fr
immynodeigption, BEotein sepaiersing, and thediks. dwberae ﬁ@h@@meatsm%%aﬂy all of the

e t
cnrico EFRNARR OTR o HERA o APEDR] RePRAHREE, iomppgiments the
identiEhef t}n\epnbpaﬁs) tp mhidhdhs sl guithpe ﬁnmbocdly(aeﬁbimhs nsenﬁo (absist
det egti.ng (.presence or, ghsence)
1dent§§:gﬂ$r? cpﬁ,t]hﬁ gt eg ng%télgﬁ somgeLibe {me(nése & @F(gplp};s 1d§nt1ﬁed using any
one o?%df@ @Pfh'e <¥§11Jv61ﬁg ERAFhdteridtids: SERnET AL, TBAL S0 (8 8mBbditfd8ts
met hods of the Tnvention genératés one or nore
involiingandse specabmetiis a@alyplle amercaridéompisgiong abatiysdkerfrestieed that

) s . | ‘ |
provil 3D 3 bRl R DIP R k™ AR bR, et Belpaes
identifiinig h@o% @prelionsly bﬂar@c&éﬂi:te@lﬂr@émsmaﬁe’imsﬁﬁéobaéﬂy@f ptsidigly

mass spectronetry i s expected to _be enhanced,
unknpyp op Brchgeasterized profpanseiineludingyoofeinyayiants; sygh ammewm piteins,
dlffel%ﬁﬁélﬂ}’jxglﬁ%lg‘é& Pa Sind % 8 f\bl?ltﬁ%tezﬁfg%lﬁp A ?(t)rg&g Eﬂcf]sg)hce variants). In
somelesnbugliramts, afmmlhphcrrm; htage adeRiplicitedr dresrgilarge )zdmttrpf}icyy of proteins are

. teing are ri ched and/or rif' ; )
identiedh 5 PihgT SRROBGH S A 1008 EadhgbdBi 3500 a0, 60, 70, 80, 90, 100,
500, opfm%%répwlﬁﬁa@ri&nhﬁ@& ated by any one or of the

hods descri bed herein. [0090] In another aspect,

[0094]he Imotber ¢robpdiments,des stem o frodly zingrcovtpaisescdasermining the mass of one
gotoz[i. zon'pri sing: anal yzi ng prot ei ns
OT IQEE RF ?lgﬁ ngeably ternmed "products"), wherein the

[0095]r Ot @k SorhSerBbRRAERS, tHE bt ofialying iRlub® MARSisfOr the detection of any
reduci ng coaneX|ty of a sanple described herein

alterationg infbe nepteimeasiompareg to pisferepeaiyoteiivbichémdertifiah(t teast in part) to
the pH)[té?th %éc[ﬁenggeétﬁ&qﬁaﬂ RE séq%%h@et 'c{h%gatl%n.p TRt gé(ﬂlence alterations may be

sequence alterations present in the genomic sequence or may be sequence alterations which are

not reflected in the genomic DNA sequences, for example, alterations due to post transcriptional
alterations, and/or mRNA processing, including splice variants, and/or post-translational

modifications, such as variation in amount of glycosylation, and protein degradation or by-
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nmet hods for separating a protein, nethods for
preparing a protein fraction for characterization,
woreilots3f or preparing a protein fraction for PEBEES2004/027005
spectronmetry anal ysis, nethods for identifying a
protein (such as one or nore protein, or a group of
tel 10ds: for . di [ ' .

prod e Sofis LA b e RURAONE [0 oFadiBllof SR fon Hthrion
and/dr B@Asversideofine pr aforasaingzicidy can be perforned by any

met hod known in the art or describ her ei n.  Met hods
[009¢] ﬁmffzrﬁﬁfgo%h%tttg? Kt s Ck AR CPHORERY t%wﬁi}cgéhﬁjsmaﬂ

epitop Slitdey PRk B %ﬁ%bnﬁ:%ﬁgﬁ@ﬁ%h%ﬁ& ¥R Y AR dRlc8Sibed herein to,

ect rophot es "SDS- PAGE"), isoelectric focusing,

e.g., sleptefy pr@cinky such techni ques as high pressure |iquid

chromat ography, FPLC, thin |ayer chronmatography,

affinity chromatography, gel-filtration

chr o WRkIRAI FRANractbR¥ing % PRAGH 8sim B HORRERALBREYy and

ot her standard bi ochem cal anal yses, 1 nmunodet ecti on,

rotei n sequencing, analysis with protein arrays, mass )

[009§pec{fr e FYLOdAReNts, Heass SRASHTOTNRY ,(1\4t%h & yspd Enehagagterize the proteins
. i . al i . . . .
iolaleHTHPRR RS el B8 DR Qb8 SRR Himcns igyolving mass
spectpon@sttic tusal s, thecsanpldwidisbehtesatidrwit] § pR2din tlRasiagagent (whereby

emyodi ments, the ste f analyzin ccirrpr,ises ) ..
polypggti g{pqpés gﬁ,gapﬁratgg), gléq taaagpg}t gylﬁxsa’ c Wé‘?‘ge‘i%?n'f ig@ot required in
everPRbUHim&. B Ykl Sh5ddiREARANE hmABd (rdhd w4 g{ot?iﬁ gleaving agent

separated Is quantified. 1t Is understood th
prior doroentictiof thersaimpheedith smak epifape anayodies. de otrenembodioshtsgthe sample

. uantitative and/or qualitative .nethqds. termpin .

s el i oo B TE el O Phoer BB B b AT RGP Ropontacting

with Bs@EN epitdpe aRfIBKBNcpafatioR D€ MAtiboll PPBtbin!cOmPRFLand separation of protein
enbodi ments, the step of anal yzing conprises

fromitlepeprotefry fripody eoroplerpAs neted dgiein. prepretetis(suphptspdgpepide fragments)
! s ! .i h PO
sench ST 8 5 B B oD Mobl e s moss
spectkdﬂiﬁryhﬂdgam fige enthe ?e@ﬂ}s of gﬁﬁﬁx&mibﬂ béneraitd fradftiohfef proteins that are
enric proteins (purified or enriched froma sanple) . .
less complexfann nreithastarting SUARIC e HBERTAS HRSCPIORE PTeg@ tithyn e protein is
e . i . I . .
ko Ol T Ra) Bl s eiasay BT S bRRtpry oty pupty andls
enrich e moteincfiediop comeiisiag tHerpretoing therdotoe acid ssquenceporapatent of the

et g A 5B B e o RES i iR RSB et o
charR AR HcMRA i EentifN e Peot8MSS spectronetric anal ysis),
am no aci d conposition, and any other nethod that
[0098]r ov Mishasis 61 roase spedtiomsiniranrpsi anglysiieaie Well kaoyn dn ieqrt and further
e ein. id Lfy" . includes | L f Vi QW .
des B3 S R 058 o) R DMy
protetisS(Sew.8d &, Df et AI. €Y000) FizyedarigrIGM 60t Runidyast ak (20002 8fbthods 20: 383-
proteins (includin rotein variants such as nutant .
397, gpcb{(&tﬁsa,nd(}([@m)e(ﬂ ggq%i rr.yOMﬂdﬁ’tmcézgabB@.(.éz ﬁg3-(4g0@ Mass spectrometric
technf X hid A& RN A fed iR e «A0k: PRlhFE Yo' Richbing oRisolated
proteins. Chait et al. (1993) Science 262:89-92; Keough et al.(1999) Proc. Natl. Acad. Sci. USA

96:7131-6; reviewed in Bergman (2000) EXS 88:133-44.
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sonme enbodi nents, a nultiplicity, a large multiplicity
or a very large multiplicity of proteins are
w0 desbigssed. |1 n ot her enbodi nents, at |east abpCit/ug2008927005

4, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 500, or

1000 or nore proteins are identified. [0094] In other

nbo I : .
1005 PR el bR Bloy RIS s TR erprin of s proein o
proteinfrtor uedd adalywsttased dreitsdngipo efidanmipysitiog Polgpaptids mass mapping

I for_the det al ter at in the.
can b_ﬁ pgiiaﬁ}séh %Slgg,r iop ﬁlg’aélﬂg eﬁ%@'}rﬂﬁg ,p&aé o :)fillle\%vﬁn@mlagrﬁ( ixsismted laser
desorpfiGillonfAtiof ANIAT EAPEs stl RAbhike b&ybép%d% Ot ifieRest QAHE MR Sime of flight

o er than the sequence alteration. The sequence
dlstrlblhttomrdttha)inmzn@polbpemelqmmw@eama@rtatqhmrgs rgioespecifications lier each

polypGdytich B8 BLEE4 ™ aTH R e S EP G st uRh e B O mass
fingeMF D) i8lde@bdiBhrdei tROSmBE & cidtoRRpotitibh BAed onRhdse Bid charge
alterations, and/or nRNA processing, including splice
determinatiant Ysing ierse resplis -smalisel oftriobmaptideyuadsinaiehics mray provide
d
st U5 B B SR PR PSR "

[001(Hi]t elipd e008d method der pruteii idemifidation By NS, dedieidiialpolypeptides in the
. Substjtution, insertion and/Qr transversiaon of one or
mixtyfe pts fagmestedde ggnerpty e%ﬂenfrq fogmatiors - Relppsptifpsare iqpazed b

electﬂo%? tﬁe% %‘%glgdig ﬁtﬁ?%i 5%1; ﬁ"l@l’l %}nge(d% dﬁjtlairi:@ggﬁlo Jr;%g)teftgor{neter that

is capabtemfaespl\oﬁg pdsigpemﬂdbmmsa IdE§$lIrBJ 1Bxﬁatntgapoéypeptld¢s o iggerest and

cissofthg e BRSSP 08 AP A B AU RS erinal-
conta'i'iﬁﬁ% i3 HRGHHSE g?'ﬁﬁeﬂ}z‘m(ﬂ@ly usrdptiag tpthpQ]hﬁfe%h% (céﬁlsldiﬁnduced

eins isolated using the nethods of the Invention.
dlsso@@h@r)al"[lhy resuliingrrpasd |spm=ﬁv91 ip sompuised ol Mresparer dent asoielt as tevo
r
overlgl?pé mﬁas 13%5135% otai\r;ﬁ e&er v&d rgrg ’%1% I%?l% e%PHVI cér%o%{ Pen% n%i pontalmng
fragn@Rine IBceh: ea&luineinb&&iﬂﬁldde\!\fdtfférﬁmﬁhm\tbmbargg mio (t@ml@t‘m/z") by 1
required in every enbaodi nent. In sone enbodi nents, the
aming a?FE iFom s peasest wswaghbsr HY ¢ &sTiesca %thgl%@ fedUsRFefan be

generh d, Bh84d g]%ss 1‘? ad frhs B I!)N@&péehl‘f Ql%bggéj ITH%s mass

er e esarrpelstreate
spectpmodte)i piatxﬁdrﬁapnomglesag&ntﬁcfsedluemw indoreration kinlEVHd fodm aeveral polypeptides,

iR LA O DY CoLEELOg, A1 8, ST L SR OBt et

the aﬁﬁﬁﬁe[cﬁi é&%o@,ftloﬁro?tﬂ% polypepiid (8 o R4ted By aﬂkt pleﬂynns including
noted herei'n, the protein {(such

SEL%TQEhptl de fragment s) generated using the mat hods of

oot ARET-B5a 80T B e bYat BARE G A BRlaLBgyor
analyzb& abwﬂfetdéyang@wa\t]es fractions of proteins that are

[00102] Other mass spectrometry methods are well known in the art, and include: matrix

assisted laser desorption/ionization ("MALDI") mass spectrometry; surface-enhanced laser
desorption/ionization ("SELDI"); Tandem mass spectrometry (e.g., MS/MS, MS/MS/MS, ESI-
MS/MS, etc.). In some embodiments, tandem mass spectrometry is carried out using a laser
desorption/ionization mass spectrophotometer that is further coupled to a quadrupole time-of-
flight mass spectrometer QqTOF MS (see e.g., Krutchinsky et al., WO 99/38185). Methods such
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| ess conplex than are the starting sanple. Insofar as
the epitope present within the protein is known, e.g.,
W0 b@sougaat e epi tope recogni zed by the small epCT/Op®04/027005
anti body used to purify and/or enrich the protein
fraction conprising the protein, the am no acid
[ ’ h i{ t
o M e s CRR AL o A L By B (R B, OB dnal. Chrem,
72: 213%- @Mta,tESiFQqIE@F MS (ngeys lebalaiO88) Raprid Canah 'isd dudss EydeniP-1435-

144) i Fondly slepomloerade R partov T S (Rl 72:

599- 6@@5 Ei\}e%gn B&dcabod piDastS PRELS g@%&weﬁﬁtdﬁa%hﬁ@\a@s #€88ng them in
used to quantify and/or”identify proteins. (S e.g

metheds adtheainyertROGO) Wil kbewhtolBosesf-skdln tRoat. e%/p@*sorashlied in the art

would e i of he Cpippey of £BRs Pegfom@F g dsopaiep source,

mass R4 GEdr OBk, | cfe. ) @ﬁ%'c@ﬂfbﬁleﬂ P Fh&uRSRe cslay&leanradsdrib@l herein or
permt at I'east partial de novo sequencing of isolated

thosegingwaiim ghe agh dior additienal infogoion Segaediog MEEYSROtr@neters, see, e.g.,

Prmcégg%ﬁﬁ;gfiﬁénngl 199 5 1%8%& g% koog, (SA%I%%}‘S @Eg%lmhlng, Philadelphia,

1985 Shid 1K3Bk- Mhzﬁé)@&&]/cl@ﬁddm)@m’hed&cmzihnmwg Y efdr vul. defoan Wiley &
pol ypepti de mass fin erpr|nt of the protein or protein
Sons’fl?l%t o5 1 Shvore?- A B4 based on its amino acid
conmposi tion. Polypeptide nass mappi ng can be obt ai ned
usi ng, for exanple, the MALDI - TOF platform in which
mat r Dataatswil wiedf Masdpedesor pti on/ i oni zation (MALDI) is
used to ionize polypeptides of interest while the tine
flight distr t.he.i oni zed pti.des
001} o, TheBhsE bR AP bNEiR8) Wi e Bist FreBPmbRE BpbiF S saype used to
obtaif @lfyieRich @a thddehtisamdRe 1dbi‘aﬁt§f dfahéleraiche® pkdh @roducts obtained using
sequence dat abases. The g}ps)eptl de mass fingerprints

the mptherlgafithe dnsntiae P AT o0 Heposriinpowd detsatighelalimeptides can be

analygafﬁl Q{ycsl&?tﬁ P%gltésre){ {Ed,gfi‘}dnaagg, b&%@ﬁ%&&,ﬂ%@ FJI??\?}Q Bodifhent, data is

analysed With klenise iofi ﬁ progedmmablé digithhempsiaet iThie cainpater odntalhsacode that
.corres ondln rOte%ﬂhOJ 0100]. In a sec?nd met hod for

receifis g STtk b i © §enaliahWaniAu g %‘&ﬂfﬂf’éﬁﬁslrﬁ%"ed froma
partldu[hr bh&refaBlcUb&1tiBh Bn kHAYBRALE OTHIO ARG RER RldfcaRBHY 8BBer of products

i nformation. Pol ypeptides are 1onized by el ectrospray
detec(eEprtlomkbyntheimg the stdquﬂadehe sigualtofi e peglpvalyeehd the detarmined

ndem tro r, that i s capable of resolving
mOIe?) fﬁaesﬁgaoeggﬁg??% %Ide i sol ati ng pol ypepti des of
[00104rpt eDetanalysis @aﬁﬁ@mammepswuytbﬁming@wpﬁmngdﬂe g., height of
peci es into constituent am no- and

peaksa af BOR3K Yadiaergal of @mwﬁlaﬁ Hafy-togehargesvabye rrargsaivalveshdetected and
remog!hgs o Iﬂﬂgg %?el &/#l es ll}f)? ‘Bl%ﬁet(:ﬁf? Inle(ﬁ &a&{hchﬂﬂ&?ggtlon) The observed

atl

peakscaafbeindeatalved] dyeropeas ebtrebo Itheﬁhélglﬂ loF em dewlo redatdielta pgrhé eference is
s | adders of |ons derjved fron1the am no- . and
gge,db )99 SXHPPLEANCTERENCE SRt thbac ground noise generated by instrument and

chemicals (e.g., energy absorbing molecule) which is set as zero in the scale. Then the signal

calcu]
strength detected for each polypeptide or other substances can be displayed in the form of

relative intensities in the scale desired (e.g., 100). Alternatively, a standard may be admitted

with the sample so that a peak from the standard can be used as a reference to calculate relative
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fragnents. Because each nenber of a |adder differs in
mass-to-charge ratio (terned "nz") by 1 amno acid
WO e@51014831 near est mass nei ghbor in the series, PEI/US2004/027005
partial primry sequence can be generated and used to
query both protein and transl ated DNA sequence
. t e Thi clt r r Vi
inten R AR s e T B SR P e b Rl g are programs
such gahy BaphdrkkasWVizaki mrbgiam @fiptengemBiosyssatisylncf, drempomt @alif.) can be
identification that a |ist of polypeptide nasses that
used togid BAnalyREZAMASH 8PSHPd conposition of the pol ypepti de
[0010%25 %%Hemdﬁﬂen A8 LmBLiAS ©P b Bor thAYe ALY present in a sample is
LDI - TOF). [00101] Mass spectronetry methods further
determimed; in pauiglt exfeating amrnlgdritimoridi aproghammabledigiiall opmputer. The

s furt.her described bel ow [L00102] O her S .
slgorie A o) RERTrctek SPRS it R RBR erth o Rpstsapgle and ina
seconk Hedsy %(I%ctrﬁﬁit dfiaXsecsidli sainBR. TS QIgodi@sR FHidhi cORphRB e gl strength of

("MALDI ") mass spectronetry; surface-enhanced | aser
the pelsyelustof dre/ firstrihassispentrupm orhesigyal strengilead tha peak value of the second

mass I%ﬁe% ! {’i@ rﬁgﬁ%gla‘liﬂ?%%%%a’l %?én%?ies %%ﬁé‘a‘g@ﬁgég%%ﬁ% tgkgérrn%@iﬁtso?ttﬁe ﬂrotein that is

presefifih thefirspatd secordcsampleds &) stalRiant @ntaiihg @ knawh hmountss protein can
spectrophotoneter .that is further coupled to

be anglyaret asghe tecondaale 19 bater apadiisibe amopneatdhe @aﬁ%cpwnt in the first
sl Al A1l i o
also tehteweiérk seetbekiw). (2000) Anal . Chem 72: 2132-2141),

| - TOF MBS, (Fi t al. 199 id.Co . .Ma .
P AR T S -
In celgégiﬁ leRibGEhTeR T brd¥Rnthibl€ Highthl conf¥@R)is MRako addRy 8 dafabase containing

9-609) have been described previously. Mss o
one os pwe¢ mesepestsn. avtalgedthn igdlken exeputeds Wil 2 pregTmabistdgitas computer
of the jnvention are well. kRgwn f [ j .
o deftuid i {8 QR e SE Rl b BB Bl measore s

an indiB@tonasTYhedflodehess I OBEes a@hasa sparaamSfeled proteid aifd each of the -
ée. % , desorption source, nmass anal yzer, detect, etc.)
pluralitypipecdiciebaesPPeFttd ot her suitabl e conponents :

[0010;733?:1%@ 85{? B?% g?s n%){ecttrlﬁﬁ%gn Jﬁ@g%% 1 ehBif B brotdikd li)y executing an

I'ona Ion regardi ng nass “spectroneters,
algoritl@, with gprogfammatilotigialoforipust thatreompdresitha MS data t@redords in a

M T T T
asa %%8 E Iﬁg%i%n%%e_:"idg é‘ EHQéngriﬁ#]WHenvﬂﬂaB&e@b S metidus. YPHKiK data can be

pp. 10 ta ‘Anal ysi s of Ss Spectra
analyzebhp eimmrimgritiosiatabasss centdiaing, siserailiveartusl iontheptesicptdds data or

N e S TR —
analy8R! Teafathibelined ks ted MSQBAIFEE 8 dfiHghads is also compared to a database
to identify proteins (e.g., proteins) in the sample (see e.g., Yates (1998) J. Mass Spec. 33:1-19;
Yates et al., U.S. Pat. No. 5,538,897; Yates et al., U.S. Pat. No. 6,017,693; PCT Publication No.
WO 00/11208 and Gygi et al. (1999) Nat. Biotechnol. 10:994-999). Software resources that

facilitate interpretation of mass spectra, especially protein mass spectra, and mining of public

domain sequence databases are now readily accessible on the Internet to facilitate protein

identification. Among these are Protein Prospector (http://prospector.ucsf/edu), PROWL
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the nethods of the invention. Data generated by
desorption and detection of pol ypeptides can be
wa@pabpresdl usi ng any suitable nmeans (e.g., Vi surCT/¥S$2004027005

conmputer, etc). In one enbodi nent, data is anal yzed

with the use of a programmabl e digital conputer. The
(httpgﬁwtr%ke%ll& Bi)Sarkde MRSt SHER EYEHe latPYiencddlt@, Pohdon, UK,

e strength of the signal at various nol ecul ar nasses

WWWBglgixgeence com).-a particul ar addressable location on the

o013 i FA o R S ARG P g

compated tbe datapas) coﬁﬁlstalg)@ﬁiﬁtavﬁlﬁliﬁfoﬁﬁ&hdﬂlelaﬁﬁ & %ﬂot&fi’s For example, the
nol ecul ar mass for each ?roduct det ect ed. 0104] Data

databgsramg g pansish AT sequenfge of pis @tlé?ﬁsor@fma@a@dmmﬁ ﬁgtabasg ey consist of
nucle?)gag 8193%1#1() Qe se Jb%h?il&f e% ?@%ﬁaﬁée t%g? Qi‘[%kf esy aAl'fE?natlvely, the

a par I cu or ran

databate may besjst dEtcqateds aﬁ@bneemhe mg:ledmlb lok efiio dcitbledel. The database
at i, froma pre erm ned statlstlca

can I’Bﬁ?‘é‘i ‘g Hljutauﬂ‘?ea ‘SEEQP% %%?QE‘ & SHAUBRECHGINEYP pHid gequgnees, or

transf?tﬁ@ﬁseéﬁlumﬁl&‘@éé qh&iRe ﬁfc gf th@%r A g%b@éé e to

some reference 1's ca a reference
[001Q%n Beddmainkgmﬁmfmimamlsmlagmg ¢y putownsby g1 rssdluenmsntf nacleotides or amino

ciosS ST Sl i 5 S DA PP B ST s ptonany
perfoﬁﬁ&&Bff & dothfiite A6OrMohBRh kélfRicide RikdbaEesSy! 5&&@1@& €t BeSmatches
be played in the formof relative intensities in

with dafa a@% mf@mélgn pbained f@m the@aethodajof grerraesenkinyentipn (see e.g., Yates

t e h S
1508 2R I 1 S, o 0 B 8,00 1. e
6,0176939u my applebﬁhﬂe ablonitien 8t ¢dngsut@iprédremsisefud b sekrsleiny @ database can

be s iR o AOEACH U0 R SOBFLA09 HPAPSSh i g updated versions will
be us@&:irp&%fngﬁﬁbe%b%ﬁl%tap?%m ihtion. FE)E@ f%?%%%\aé]offmaﬂﬁges can be

used to aid in anal yzi ng mass sp
foundobthdi Werld Vitlé WWWW) aiﬂlttpm/@awpamkr\rﬁlegroonm h‘@ //mac-mann6.emb]-

neiceBie g 0 M e BB WA B BPOSP D ¢ i gi ¢ al

helde‘ﬂﬂﬁ@blé/Sérv1cE§VPeﬁicESéérEﬁYFbptiil@SédréHIﬁstr@htnlﬂeaSt one peak
value in a first nass spectrumof a first sanple and

ftp://ftpyeli.as ads (vl databases/p alad h@ﬁ/dﬁna@llge@sfmﬂ- gaﬁpﬂ 8at. N@@ 5,632,041;

5 9646%&)8 5{72?,3%& I(;b?ﬁéﬁgf?%% sotd%gcrfcble %2% t'rlthn n% ?r tﬁg&’s fo& rs1equence

com;&hﬁcﬁn Q(Dﬂheloéxahfp&snﬁaktab@bymcmﬁe tﬁm&@ﬁ tdPases; the GenBank database
S fru rel ative signal stren S are_ an )

(descipgss BmsnotgH. (L FOcesieds B nemeo pDRGr 8- 20n BMHls data ibrary

(descHB@@ﬁLrKaHnrbt EPE Ov\zﬂeﬂﬁ)@g zﬁ%}?ﬁ;}zgl MRS 883 lAﬂ-%tﬁgtgﬂﬂr%ggglce

cont al ni ng a anount tel n can e ahna
Datalgse (dvecrited omBaskerpi ab. (1 990)dtfetth0dsqu @intirologhis3afbuar SWISS-PROT

(oG BBRER LREDSI MRt Sl o3 AR P Elerntiona
(descﬁbécﬁin (@%)%Qﬂ%@amﬁa‘fﬁmﬁ@6ﬁh§9 be determ ned (see

[00110] In some embodiments, the amino acid sequence of the epitope recognized by the

small epitope antibody (termed "epitope sequence") is used in conjunction with the database
search information and search algorithms to enhance identification of proteins. For example,

prior to or following analysis of MS data and information obtained from that data by comparison
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[ 00106] The present invention also provides nethods of
determning the identity of a protein. In certain
weredpsaigsent s, a progranmmabl e digital conputer PET/USHA4/027005

to access a dat abase contai ning one or nore nmass
spectra. An algorithmis then executed with a

to a darabgscetiBiblig ¢f datd Ald iRRMRARE®T retafing & ]t%)fglﬁk‘,e tiRtanlif@8did quence of
first neasure for each of the predicted mass spectra.

the emifapermayshe ysad o fefing thealats analysist Fonexsinplée preliminary list of protein

] : -of -fi . ma. ectru f. th .
ey SRNEAS AL Lo WP PSSy ST BsPl U gt nne o
epitoppsuere. [ eXhapidas datdas@ B8 coPBIEd ShERBLiREy generated of

1l used to identify the proteins Bﬁ_executlng an i
2l Prgieg P RRRT RE A RSP gPatrEice. dhisidetabaseanplithen be Fajected to further
anal;@fgrﬁeﬁg%atatahsly%n%cﬁlsmo&ﬁ‘f@{h@%n! n a database. Each

nol ecul e provi des characteristic nass-spectronetric
[00111y5) Adtutabageadfsuformbtior wthtihg t@aprotkeimns.g., sgpeheadlof nucleotides or amino

.. "signature” or. "fingerprint") when anal yzed by NS . .
acids, 3 (P RLLY S5y 2 SO isE Deosbany SE S RAGHBRRmEIek iscptionally
perfollaédbps esmp@st ai ning, inter alia, actual or

t heoretical MS data or protein sequence information.
[001124 di In afvathesembodimentenovelrdgtaliasescire gonedated fay chmparisontts mass

|.S. formati on obtained fromthe N5 |
spect%%qt@%l@%lrngg rl}%ﬁ flgt31 &8 8% O s F%ea[rfl 891 gleaved profein and
polydeptidedfeapndnys. Fodeihiple] £thdorctitd] Ab@bAXS of %l% p?ﬁ?eg:ﬁtﬁﬂﬂia%ments

see e.g., Yates (1998) J. Mass Spec. 33: Yat €s
compgising|an epitpps regagnizedpy asmslgpiom anikpdsiseeneted. Thi database may

_ : - [ ' 00/112 .

e ity ey P S5 BT BB B e 0L R i
[0011Spf t wesoerereasmdimess, theamadsadialpolypeptidendegivpd fbatd MBss@bectrum is

d SS S &%t ra, .especi al Iﬁsv gr otei n mass spectra, and L
use ‘%ﬁeng ahashfor dqgs masses oL gratsipsodRIpdipiad xoteing frampucleic acid
sequeh€&dhatprAGELHe iclIs&st ¥R il rﬁﬁrﬁfeﬂ &h u}xﬁl(fvﬁ'agllo'téilﬂeﬁl be rapidly
.. protein identification. Anong these are otern
identified syihettan amine peid sprussee dnoethenesbpdithents of the invention, the masses

o B R S B S 5858 B o
databusswif pedteinx Sicpredicd pestbins [OMIDBcIdid a&i@ séfleRces that provide the closest
enbodi nents, MS data and information obtained from
fit. {hat data are conpared to a database consisting of
001198t as&@ndnd : j ' roteins. For
o114 S LPGRIE B bl B B4 SRt laagpre ont
withima désted irahes of sindhir sequandedmolbiediatsalpasces myie@@dStdih the MS data
a2 ng% eot | de1 or. am no .aci d seguenges, of expressed L
of pargpif drgmepLIslep ey desighalydhdnaichasy or thiig." dathinmannsraipe identity
of theGR6k&ins br BheREAY BRERT cai b@ﬁgﬁﬁ’y &ternfifed) VEH elﬁ{fésﬂg t8F can customize
amno acid | evel. The database can 1 ncl ué’e, W Ehout
or varyithg 1apg¢ ofacceptade besencerhonfologyodoanarisen wbupsencading to each
. a1l no I d sequences, or translations of nucleotide
pamcgf%%a#%gss i ncluded in the genone of any species.
[00115P0 10 8lunbedboa lBigs SorWont i éHcBBefeddhck & Ahdd¥@ dr@ein "identity”. Tt is
proteins, e.g., sequences of nucl eotides or am no
understood that the methods described herein are equally applicable to the determination of

presence or absence of a mutation (such as an amino acid substitution, transversion, insertion or
deletion), and other protein variants, such as splice variants, degradation products, and/or

differential post-translational modification (for example, variation in glycosylation level).
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acids, is typically analyzed via a conputer program or

a search algorithmwhich is optionally perfornmed by a
w@ormsiesl | nformati on from sequence dat abasesPCBUS2004/027005

searched for best matches with data and i nformation

obtai ned fromthe nethods of the present invention

[0011& € Z{nesog‘tﬁ’ eg@@%ﬁeﬂt%%@%reéﬁgg@@é@qs&%gﬁg g%ﬁ{tatgﬁn]ig ﬁﬂ!}%ﬁiﬁéd by
detecRa of Nehanfic Dilfi/A96) relAivg tan pefopnéeane, mtigor i t hm or

1001133 " espme S et vl (RS haias el Bebe i@ aonsl Modificaton i

deer I b B U B HEL OB M E .
samplexthailae sotdfeep trogied mithendoigdyaispla sy, wherelpelei-diof ghostriranklational
(WWN at http://base-peak.w | ey.con,

mOdlﬁ\bact‘ﬁn/”y\{llg%mHﬁ?flnG enbl hei del berg.

de/ MassSpec/ Sof tware. ht m ,

ht t p: / / www. mann. enbl hei del ber g.

de/ SBxmesséany pefilingle Sear ch/ Pept i deSearchl n- tro. html,

ftp /1 ftp.ebi.ac.uk/pub/databases/, and

o013 2L ARRRLEL e 45 it L M o B o

expreailg@ bil“ éren® nodre @sﬁitélﬁ@lﬁq 4 eainpge e desenbmwe sarfichdd dndror purified
exanpl es of datab ses inclu he Genpep at abase,
prote%%a pEsAnedistestsd sad(oy e%»tglsé@y |Vﬁf1‘B§rfR%tL%‘ij lesgrilgpgderein
n
anclcf SR 5y 08 affl H Epn O QMiboirhent, i hgﬂi‘&?ﬁh%?%%%n%‘ad;ng
quantlB@tipn aﬂdﬂpr ihetifiRratiom) usirgeyass rsp@n@atea’baites (widsgstpodthdt amount of

Bar ker et al 1990) Met hod n _En
prote i rdicp sy B SebER PR 4G SR IDR DO PR ATH BTGl Hogermining
amouN€ bXisoMRs inchudes dG83nid 6w heltng gf"ddﬁcﬂ B ipesBiRtor @Bnt. ‘Thus, an
(described in (1993} Protein Anal .
expressiey prodidy canfipgudey)in Oﬁmgmﬁaat@nbm@simﬁ prsabsm@ od oM O Beregprotein

seque%%gs (afqﬁt%reg{ ‘IAri)ger?cp of Qapo%ecr[q%’c" 85&05&& ;913(1 II:Q% q‘cf'a@del:tlon of CProduct” as

e an e sequence”)

used héremdmlumunﬁgmﬁmﬂw drhke ndﬂinﬂb&&@lssear ch infor rrat i on
and search algorithns to enhance |dentification of
[00133} ot &t s080e o s%ﬁbe APy} Ok RIOL5HSHR Fww mgreaARIPyesiage compared.

du
Typl&ful}{par SO te %H%e %ﬂ?{‘é @g%em ét ;ﬁ% of %H%E d hof8bPHB present
inverntiohotheramiaits oﬁthatpmtgm‘s oarploeactoempw;d tbhieteammdmadhd profiles differ in

sequence of t edt r.efi ne
the nSyioh AP0 ot 1ot A e eSS ol nhSefid forfinftying a
changedi@Mhd Adturedp Qin@ﬂﬁt&ﬁ‘ arwtemhatqé {HaRdiby oexgiksidl Bdte (e.g., a disease
menbers fromthat |ist that do not include the epltope

biomeiauEide BRGA st cetanmb Bicacy, abicuisaisisay apasent or presence of
apatlg:o(%'::% b g?H?{f ba%?e?fa[e}ga{tﬁg%eny v@r%[e]}ggtﬁé ens %{Jﬁ%g let 3! 16 %eﬁ“ﬂ%e methods are

ng a grven ase may

also tisefl fdiehsfcubctrﬁigtrﬁdtetr@ tlﬁat rafd‘&ﬁooﬁ?a‘t@d w&h Slisasadensthtebondrug dlscovery
anal ysi s pethods known in the art. [00111] A database
purpeses, idiespsieuERpset et iLA Hatisulgr.dtisuprful to cgmparedhe pigtey profiles of

samp?Js 04 G B0 AP Ot sﬁﬁﬂ‘e@@ or have been subj ected to different conditions or

treatments.

[00120] For example, in certain embodiments, the first sample is an untreated control sample

and the second sample has been subjected to an agent or condition. Examples of agents include,
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acids, is typically analyzed via a conputer program or
a search algorithmwhich is optionally perfornmed by a
w@orsiessl [ 00112] In a further enbodi nent, noRET/US2004/027005
dat abases are generated for conparison to nmass
spectronetrically determ ned M5 data e.g., mass or
but ate no’?hmﬂ?& - % gﬁérrel%hgﬁ¥&glc%rg?xﬁg%lﬂe ﬁg%ta? ﬁ‘%g cgled Vlce (f g., astent

deﬁbﬂnahmp et dxdgerfdua geiﬁmhﬁd & grogvth Sicng. thoﬁpcbﬁskﬂbmrth@:ﬁxg niilk sdognize
a small epitope antibody is %enerated Thi s
that tae awagwwwsﬁg iEAGHCG ) SORFPAMNE EPRINIR 3 $ELHAGE 648-/isubel et al.,

eds., ?1%8?)1 g{}ﬁ'fzz Slln%ﬂgé?%@) % L3 {H%Cfﬁ% &k Q%@selﬁs‘%ﬁ%bﬂple and the second

sone e S ss of a pol ypepti de
samplbdap b wen-discased gamples [ pxkhmmm agerzts emigakd the dorer of @nd1date drugs. For

dat ab f t t di
exampfeo H6 PRAHF B HL FEPLe BEre S AaELOnt Fed P b6 compered oo

secorfd! s@ﬁlg)ﬁ:twlfnbﬁ is d ﬁbgﬁmeso%@ﬁ% corftfol UTKE iheRéd fRhd c@dilaRedrug on
rapidly 1dentifi'ed w thout an am no acid sequence. In

the ambirgiof e phwsdinre gt 8 pofteinhpreseny enthe dinst ané ecoond g@sple can be an

1ndlc¥tlr ov! d i g%flnkpc?rbgy egf (téaltcggn E%@{?P glgxgts% (gfe %{ﬁ? gx ll apprec1ate that

these Qﬁet]%d@tc@h BS a@iptdd 8 Ah&lyRckhp effb@s BSady’ agﬁht&)rfw&h@sé statél o(il amount of
sequences that provide the closest fit

a disegaeymerker pregent & @rﬁﬁlmléd Inonepmhydimenidhe meghoriﬁ @ yspd to identify
proteﬁl%sﬁ,:‘éﬁﬂ Gfe %@5&8@& Fltn{eik lVltWaIl Iagéht Ssu@ﬁsak 5%&1&1@&?@ gru% . Such
ar seq uence nces generate
protefns@maytbege. @Sndagtlﬁ a@ﬁocmﬁdemth eﬁﬁcﬁmrthmagamlaad theesbyaserve as a proxy
de5|qnated ‘mat ches” or "hits." In this manner, the

for a pliipgliepgpipt- t he proteins or fragnents thereof can be
rapi dly determ ned. The investigator can custom ze or
vary the range of acceptabl e sequence honol ogy
conpari son val ues according to each particul ar

Bi anal ysis. [00115] It is understood that for

1014, ni ence, reference is made to protein "identity".

It is understood that the nethods described herein are

[001EguUaBiomaRe! prorty @r btdihe caebeldehiifiéd ng)n‘he Bkﬁﬁﬂilﬁﬁproﬁlmg and
absence of a_ mutation (such_as apn amn

charagigpization methads desgribeddersin n bignaaker 1o psqteleéaf ditprgsty for which the
detecggﬁi ie dﬂlﬁﬁmﬁ %ﬁraﬁg&u}éﬂ%%} ?har %i&%ag?% ?]soclgf‘é VB Th&BiS embodiments,

egra oducts, and/or
a biopasier isrcanslasdd wnﬂah spasificf donditionor (rbatmeek awghl s,a disease or condition,

N N RS TN TE NN ——"

medlgzﬁtd%{u% ngd tl@/hl@;etlﬁ GtHeP BmBbdithetRANBR niabk el Fex Ip?és*séli in a tissue or cell
relative to a reference miz ratio. [00117] somnme

of intereisb(@igrertumor,| amasgan, eic.)c Wesvgedhdrein) @biemparlst protein may be a newly
1dent§geﬁp%?tlreﬁgosrbﬁ%}%@lnvgglggrﬁf%@ ea% t%t | A Ia)%% dEt eprhrge n?xﬁaxﬁya protein with
alterddgfcot-@ Astatioanh6difiCatldn, etd.). In other embodlments a biomarker is a tissue-
specific marker.

[00122] A biomarker can be used as a surrogate marker in diagnosis (including staging of
disease, in some embodiments), prognosis, evaluation and/or selection of therapies, monitoring
of disease progression, monitoring of efficacy of treatment, and/or treatment of disease. In some

embodiments, a biomarker is detected and/or quantified by any method known in the art, and/or
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sanpl e that has not been treated with
endogl ycosyl ase), whereby | evel of post translational
wor@soiwat i on i s determ ned. Expression profilP@yus2004/027005
[00118] The nethods of the invention are suitable for
use in determning the | evels of expression of one or
any methed ¢esofisdiseréin, whesehidx@resdon SL86HihE
bi enr i chggf and/ gr purjfi eé@pr.otléi n frac ?%g%ks{ﬁ}éeg%msgr absence of
omFKEL OF GIEE;& gxreesaianiof thedbierpanker) illaﬁijsatemhhpxéSencasf a disorder or a
condBBAC 4 ek ' K in the art. . In sonme
. embodi nent s, dg‘?%}%t’zi? g{e? greéiétl%\gﬂ%%aa]?lgmﬁﬂﬁr {rslicates ithioprazemagyof a
disordgyaneordidet. i loranathef @nbodieeit ddceaisé BNy BB Ber indicates the
rawgg@gtn?qﬁgr . It i.s understood that amount of protern
A ‘ifyoﬁéo%‘gfl%?- niferne ¢ghegineandsn biomerkerexpressiar is used to
evalugiiedhd &fBitAcyS a4 B tHiBIHRNAL unt of product. .
.. includes dgz)t erm ni ng 1%é)t% Egér H%{r{%ﬁﬁ%‘égﬁeﬂd? @El@}?? Stb‘ales’ in clinical
tflalsaég‘émomtms ,trgameemfraasiﬁdmmuplrmgjebe Iﬁ%ﬁﬁcn'b REJbUEi@fents, the biomarker
QU resence. or_absence of one or nore
Serveépr o%o}é% gogqn“ ucgeﬁléeeid ca? ﬁ‘f‘&’l"g’ét In othgrambodiments, dhssbinmetker is
correlafed pvithc4ffitacy@men abedE kas HWhed BB Glaicds
nerelp i ncl udes 2 gni fiecanﬁ&g%égie%géﬁ% bqigfiR, af feacy o

treatmeghwith pn pgens bywsh asr driigire di one embodiment) irkraabe r1e¢e oNs biomarker
indicd I s _are conpared. Typically, the
indicekdh AN e PRERSIO Rl T SOET Forim s Foadisgndme of a
biomanestr fitisatex effibeey o prRdss oNteteAn, the amounts of the

ot.eins can be conpared to determ ne how the profiles
[0012@{ ff l?fni‘rﬂsf W&fbﬁ rigechdtc matkenfor edxigitypineluiting, bwdicigr of an agent

such a8 b@h&Macedilas & | for,identifying a

e acc g e Gl Wit o ipascBrmicahdp e

embodipgnig sdeteegion of biodiaslea seprsgsitneméealfo be dsedits 8R%8or for environmental
or_treatnent efficacy, or

' PSA, BRCAI, etc.
exposv.?Jg )%ST%{ %gee%té (§P§1 a5 tgﬁmﬁée,ﬂa&o)g?n.phég@ﬁ@@odfm@t,gmrhugémlevel ofa
biomafler thdicatds Yoxibigesreixbadur O eﬂloﬁﬁﬂts Tn Wh& @k %oﬁgrggrﬁf decpgase in level

£ b.g]irnig%gs, etc), etc. These nmethods are also u
otabi L dicates (exieii erexpomare wram agsstoci at ed with di sease

t ates: ' very purposes, diagngstic
o2 s SNSRI BB flamestle
for specii tinding affinity pihtluéimgOfor SR8 DN AGhoRESe A &kﬂ%ﬂo ecules, peptide

j ects or have been subjecte

nucleicdi f'ciﬁ,e [ elgt S]%]?é i : ;
cBilte PYSRPUGFS. i Bt iffe L njcdernten] arkdche kanpi ene émbodiment, an
assay i8@31V@ froAaRRJ lﬂﬁﬂafa@i %ﬁlbcﬁeédlgs??%géﬁgg%s%@s ok Trt111r1§ : ieo%larker

control sanple an € secon

with the phjrality efl modecales agd/nt campor@dginided BondNGHERS 880wk QU Wifding, and
a_chenot herapeu‘?l Cc ’

Ny Abut. are.not. limted to;
detec“*é%@r?#&ﬁh"%‘i‘% foggity Pbﬁfls,t oge madfcalsl orgempeend whigh spexifically binds
the biosiagket, defibrillator), an exogenous gene, and a growth

actor. Those of skill in the art will recogni ze that

[00125{ hedignilgly, PREF MLy biomprkars, roo gurtidna thefsod 02RO S1s@EB/creen a
plurality 8 AbAry & thofeEHEs an%‘/&'c’om%%ﬁgcgelll ag}tr of e|1 variety of screening assays to

identify a ligand. Methods for screening are well known in the art. The assay can be used to

screen, for example, aptamers, DNA molecules, RNA molecules, peptide nucleic acids,
polypeptides, mimetics, proteins, antibodies, agonists, antagonists, immunoglobulins, inhibitors
small molecules, pharmaceutical agents or drug compounds and the like, which specifically bind

the biomarker.
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eds., (1994), supra). In other enbodinents, the first
sanple is a diseased sanple and the second sanple is a
waomstdisensed sanple. In addition, agents can PER®ES1004027005
form of candi date drugs. For exanple, the proteins in
a first sanple treated with a candi date drug and can
C . . .
00 B b Pl Y o A SOl p S P AP M Blnding st
that spamﬁbail}dﬂndﬂ’ﬁ blofnaﬂ(epcmlm used forghe deteqbioatod ﬂre)blmnmkeln(&ncluding in

ol S SR octene sepl e cap.be an LngIElon ol
can beHinkkd tonant NS inakink |rea%€ﬁ’t" §fchak Srot Balm 1 Epe ! gl hﬁfj ?see Esteban et

can be adapted to analyze the effects of any agent

al. (18895 dask Marlal B3ol-8 Uhmandtused inandingdmsmagmgleppliqation.e nt
in a sanple. In one enbodi nent, the nethods are used
to identify protein(s) that are associated with

CompésSRén¥aiNd Mfst h an agent (such as a candidate drug).
Such proteins nmay be, e.g., may be associ at ed mﬁth

ef ficacy of the agent, and thereby serve as a
[00127dr dhe ipviepiden al@chﬁr@&dﬁ% COnmpQSHHATR SPTuSE Goapgf thy @ﬁﬁlpﬁ%descnbed

hereiR! QLB b meBlodPF ?E?du@ﬁl)g &b eklgp d Jainpﬁjed n%e% o(%ﬁ)urlfymg and/or

eXxpression profi and ¢ teriza
enr1cﬂmgcarprbted1 drelrl:éunahty/bf Ipratains, keethods far Bolatiag andddr separating a protein or

inte for which the detection, npnitoring
apluﬁﬁ'ﬂl&h? Rrateﬂr&nandémn%ho ok BEEPAFIE AP ROTBRLLY 9f Braseips. or a protein
fractibl fSURRrR RO JFE Blefhod @1 dRip %ﬁﬁhg h pko%elﬁoe{ gl%lreﬂ‘lgfgf ﬁi‘bfethsaor a protein

speC| fic condi tl on or tréatnen such | Sease or
fraction dieli mass rspeqtnomnw@nalym,tmethomfugld(entmﬁyingca prgtesf én acpplusality of

eat ment. and/or _toxicity). treat t Wth a
protefis et RGeS 8 moREAcS) i oo Bir b o aptor
quanﬁﬁ&ﬁﬁhb@é phieifop b HEREY lof ptdihSUtsafipls; Bldthddk fdrthefaB&tizing a one
.,.a tupor, an organ, etc.). As used herein, a

or mérﬁ oretpiRermphesisdprexpasssion ProfHgl pethedniar idensifying pretain degradation

prod%érzlﬁigért]lﬁd\é Z&J plraé(}{t f§r1§1g %ﬂ%r%%g? lﬁ_}gs?%ns?{t%%ﬁfarﬁgﬁhg?%tooﬁg?nd/or methods
for dasteldliuhlrxgaha: mass, eamount mdmrhéafntleyerdbtmr(ﬁ)an adatppledihk ebmposmons

atiss eci fic marker 00122] A bi omarker can
used Lo mgdfiogs Qﬁﬁ%a\é&naowawmphswwagwg (Fiche? AR g- aboit 3, about
4, ab&tt3hkht 9f atfdud R 3Bout 1% &meﬂmﬂﬁéga%gé §ﬂt1boH ﬁ&? O me

eval uati on and/ or selection of th I es, ori ng
emb@ﬁmmtséhseormqsgmsasnmnsesdm|thanahmgt 110, ebuit ©acabouf 90, about 85,

r.tr di sease. | 0
svout SESHAR: oL PBRL o5 W5, G0 b, abou
35, abdut 30yabvat PR AbkiR@0Nationt | Qbaiitt10, Akt 81 i¥wBEILepitope antibodies.
descri bed herein, mhereby expreSS|on of the bi omarker

In somg cathedimeents, therpommesition compives kbleast @bowti20f hosh3,about 40, about 50,
o EXEESIE0 Bl SRS L SE S, N RBRBGR, 9, oou
1000; or Ihemetnaﬁfepaoltd annibodies. Inrsdineahdodinheity Itlﬁf@ﬁﬁﬁsmbn @omprises about
20, about 30, about 40, about 50, about 75, about 100, about 125, about 150, about 200, about
300, about 400, about 500, about 1000, or more small epitope antibodies. In some embodiments,
the composition comprises at least about any of 10, 20, 30, 40, 50,75, 100, 125, 150, 200, 300,
400 or 500 small epitope antibodies, with an upper limit of about any of 20, 30, 40, 50, 75, 100,

125, 150, 200, 300, 400, 500 or 1000 small epitope antibodies.
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di sorder or condition. In another enbodi nent, decrease

in level of a biomarker indicates the presence of a
waele@sHntssl or condition. In sone enbodi nents, bPCIEE}E4/027005

expression is used to evaluate the efficacy of a

particular therapeutic treatment reginen in animal

[00138]udiT@s 1n\ﬂeﬁt16ﬂ 4154 Hrdlides kﬁtl, for usd inltRe ngﬁhtt MREDAE Kits of the invention
treatment of an individual subject. In sone

includerbariprmaetesontainsrshonpaiskigrons or wose malhem‘top& gntitedy@es). In some

ernb Rl e ok ORISR Bt 0Pt 9065 arork Moag i 35 3gout 80
abouVW&@bb&tWﬁéi%@t 68 4BERY), %burcss,rubedﬂ 3, bi¥ut a5, a%ﬁt £RG¥oRf35, about
eatment with an agent qSsuch as drug). 1n one

30, ab‘i’ﬁi@ét #hout 20, jahewtd dsebaun 10,abent Hor &Wﬂr small keitoperdiibeties In some

e LR 6 L0ALE310 530 TBBly o 0D e . s, s

100, ebduit ¢ 2%, yabout 1300gH0as300Q bbdut 860, rnl?eﬁt 4}({0995021850(1 ABout 1000, or more
d or toxici
small 008 ooy SHboimao ke Giemprseadbout 20, about 30, about 40,

aboupﬁtﬁfaﬂaﬁ%t AHoRt 10076¥6 ,ﬁﬁgg a%@ﬂ?is‘é)am{?o ?Q%ﬁ%&¢t%oo°£boﬁf<ﬁw about 500,

chémcal .’ In song e i‘ment's b orrar
abou‘e}@ﬂOeslsmm snel epitepe dtibudiesl zomerenttotlirfients, the kit comprises at least

abouf Y BTN 58, 46 Ao B salac IF0na st or30p Sl oo antivocies
with bh G liefit dﬂh@b@t%?%fQOXE(ﬁ 40 Y500175,EPOROFLH, @5@ %@%(ﬁﬁ 26%,-500 or 1000
I n anot her enbodi hrent, deécrease in [ evél

smalkipifepe aiboftissl lesoms andhadishents, dhe ik futhar @Imp;rlsa:mmgmﬁons for use in

ol 31, B BB 5 305, A S GA55R8 B b

reduddngnthic Bgmplekity bf ¥ saniple, |rﬂ<€thd$t3 fof p&nf??h@réﬁﬂ/%r e@i%mg a protein or a
| ecul es, RNA nol| ecul es, peptide nucleic acid
pluraity) of peosemydacthods far isplating ARY9T SeBiadRg BBtoteimar 2 Rlarality ef proteins,

and/or ‘ihe@l‘ﬂﬁls ?M?ﬁaﬁg Gopr (Puf’cgln alit? 4P hfé)?e?nso 6P¥ %1% néglg fr%ctlon for

plurality o es’a or conpound
charabteumirdnemethoﬂh far meepphnlg alprdtginod plorzliecol ;&steﬁn;:idm protem fraction for

d t [ fic..bindi
mass SRRGHEGS G SR soD R st latn AR gl seivins, methods
for d1‘§&ﬁ\‘/eﬂ'li’%< 6fidbremre neRPRORAA, I’ﬁ@ﬂhﬁ@s P Q&Eéti&%h%r g{l'cﬂﬁ ichfiéh of a

bi ona [00125} Simlarly, one or nore ers,
protemor@d:rll{lr@bﬁyg)fﬁ)n@m@@ fma Sﬁ@ﬁplﬁe‘nﬂh@u fbnclmacmmrg 'cpbnser(n Inmry proteins,

ey o oy LB Y B ESANES, 00l s et

for 1dhﬁiﬂyﬁfg$hﬁmge(§ Gif pesditiagslatihaVilotificBOOM) ahdlof RAEthadd for H%mlmng the
a can be used tq screen, for exarrpl e, aptaners,
mass lﬁ?@a‘f‘?‘ﬁ

v @nel/es 1depdifx ofprotein(se & a pamnle.de nucl ei ¢ aci ds,
[0012’98I Y PEPilvEGRm Aok gﬁes %}Fu%;fgfle]n%rg ?H“ rgcﬁx%'t e’%%g.f Brroéejms enriched,

oni sts, antagoni s
puriﬁsd;asdlatmhlpeemk@ls segai‘md;ramch’ult framionag@ nﬁlﬁg @ﬂiy oif thg methods of the

inven%ggggs%plgéc’d l?er}gint q“ﬁe nv entlon Iscg: gro%%%g IpIolte?r?sl cl)r prc?tlelqldfragments
characterized (e.g., detected, identified, quantified, etc.) using any of the methods of the
invention described herein and compositions comprising such products. Such proteins comprise
a cognate small epitope that is recognized by the small epitope antibody (to which the protein
was bound). The invention also provides small epitope antibody-protein complexes or small

epitope antibody-protein fragment complexes (for methods wherein the proteins are contacted
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the bi omarker.[00126] In another enbodi nent, one or
nore anti bodi es conprising an antigen binding site
wo bas/osyseci fi cal |y binds a bi omarker can be usedr/is?004/027005
the detection of the biomarker (including in vitro and
in vivo detection). In another exanple, an antibody

with & |p&itelﬁ R&savink @gbﬂt}prﬂ@t fﬂj&m@hcbbvﬁﬁ’ﬂ{el%@ﬁall‘%?)g\toﬁ@ aﬂti%ﬁ?@esa%repared or

in viyo 1 magi ng reagent, such as exanpl e
ISOIatfﬁ by gny ebthe mqt desqribied Rersin. aThe i(1ve@§od also phides phdeteins or protein
fragr%%éf&égl‘?%g)ﬁo mglzlg l.téa)% a%ﬂh%d‘ykﬁr'?" ?rt %&?}gﬂ gpl-sﬁyéall epitope antibody-

proteimfragrhénd tomple apcrdmhlng &6 aily0sNBS kthoas dés@ﬁbé&ﬁ&rélﬁ ﬁ{dyor Pbotein
descrj bed herein, such as nethods f

t he nmet ho
fragments RIepry e‘f ﬁ%md%ﬂtﬁ}né 2ftex sepprations fap! Sélallmtnmwfo@dy(ws)
ri ity of
(0015 & thes a5icBh, (RAE Gl inudds B R B pflo kit ot
1nter1pcd1t1te$ udh ascomiplesds) 4 g1, mﬁalbepjtope Bﬁtlboﬂﬂdfr@témmbiﬁ}ﬂéié pkd¥iced by

r I r Qf proteins, or a
DB 1 el G e OB o e fion S0 SR éncpbgtion mitures
comlﬂfsﬁx@i}id)teﬁ @niighe 'szﬁnpl@s a&id%ﬂu' e{pﬁoﬁearﬁfb%i%b Pﬁd/m%mﬁl epitope

protein fraction for mass spec try ana
antibagst-protein eamplexksasidesaribgd herpmot ei n or a pl ur aI i ty of

ot hods f.or di.sca one o
(00134 0" Ehfifs FIhIHaRenfiGh bl SRNBls Pt Spilhle pe Eadingincludes, but
is notdfmmdlbphels,l’lbdlﬂe sqjad, WleRibld pacRigiiy L] Raleld Mﬁaﬁﬁ?ﬂsﬁc bags), and
1heﬁﬁ§th0ds for characterizing a one or nore protei

Insgmeregbod Wé% thedsit Goyarisps mepntaineriaod 9 likwl or package insert(s) on
or aséoggfngd: %;lilflf]hg cc%tegl%lgfe E’l‘h)g ‘fgef‘slrgsatcﬁz{kregésge?t;r{qé}gfﬁlg et RYShd Qhan epitope
antibodydies)i ave tisedud, fomany/ ofrthenmbihodee‘seﬂibdﬂlﬂieedim d%. Nfiethioe féffiré@ucmg the

t d/ t, f protein In a sa e
compigiiy B RSepIE: Grieel fridenl fens b prven AL
expreSddn _‘?&Hﬁﬁg Shis@i&idAs iR ‘}&&Hgo § R%QQ%% é]ily GARY E‘neﬁ}ods described

about 4, about 5, about or nor
hereir; g | epi tope ant.i body(ies). In sone enbodi nents, the
conmposition conprises | ess than about 100, about 95,
about 90, about 85, about 80, about 75, about 70,
about 65, about 60, about 55, about 50, about 45,
about 40, about 35, about 30, about 25, about 20,
Compgpeugs and reagfjonynixtyresusefnl i thegnethedsef theridventign t ope
anti bodies. In sone enbodi nents, the conposition
congbaﬁ%lt e&@@§3 about 20, about 30, about 40, about
50, 0 100, about 125, about 150, about
200, about 300 about 400, about 500, about 1000, or
[00132hr eT}Qmﬁﬂlomfttb@mVamﬁdrbmd aemall lepitsmremtibodyo dA sresed herein, a "small
03|t| s about 20, . 30, abaq . )
epitorip i I 394t AtthoiP IR bG8 (RnSihy Specisfially binas) « fipipeptide epitope.
By vitkiof tﬁ@ épitopg @9@01@&1@“ EmaIP Bpitcpl %Hﬁbcﬁl@& geﬁa‘ﬂlﬂr re%ﬁgmz@l? Btitiplicity of

1000, or nore smal | epitope antibodi e€s.
proteipsihatioreise the swealkepiione ta Whish dmﬁ@tlbscésblads | Emefar abthetsmall

epitop@ Bufd b_\}gre aﬂgbo&)yols kﬁQWn,SDQﬁC?lgg b}; g(s)fnaﬂ‘ %gl‘top%Sa%hbg yoprogl gs

information relating to amino acid content and/or sequence of protein(s) bound by the small

epitope antibody. Small epitope antibodies are described, for example, in co-pending U.S. Patent
Application No. 10/687,174. Small epitope antibodies and methods of making small epitope

antibodies are further discussed herein and exemplified in the Examples.
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400 or 500 small epitope antibodies, with an upper

l[imt of about any of 20, 30, 40, 50, 75, 100, 125,
was@s/02381 300, 400, 500 or 1000 smal |l epit opePCT/US2004/027005

anti bodi es. [ 00128] The invention al so provides kits

for use in the instant nmethods. Kits of the invention
00133]c| udEInBBEdPEanBRES ' iSd Jore
el | ept 0 é; oy Do anselbtal GIRdiey, By b, antibocy
fragmsnits (¢ gpdrabskab’) 181, anFabitsut chid®ric amihidi@Ssinglboktin BLFy),

5 about 75 bqut 70, about 65, .
e Moot BBt colpiifhe dpeniiiiporisn, iy odisr modified
configtwation 35the iomiho@ObulRhAslecid® thabBsHbri? an 30 r%%gpiéign site of the

.aboutﬂéo. about 5, or fewer small ‘epitope anti
requifed spegHicIBHHR FntiRedies WA bk muripesrpk hswen,ar ahpater atigin(including
humad$red 3ROBELRD. - 40, 50, aboyt 75, about 100,
Ebout 125, efégb%%“tgﬂ) it op B RG BY %eb%rﬂﬁui?écs?,‘f Bigier gbpethods
knowabin _lthe B0 (chalieg) forld@fiplep productipnshyed hyidoAPR combinant production, or
chema%i)l badi es. I n sonme enbodi nents, the kit conprises
WUEE'S- about 30, about 40, about 50, about 75,

00133 oUGeAR ,@g%u 2 . . about, 300
o 0.-Anakl chiope 28BUly i AR HneR benfRublionesrs, 4, or s
sequegipli (eprseeiivebadinesicidsn Alemeativelypili sobtt Gubddierts ta small epitope

. jses. at ..l east about any of 10, 20, 30, 40, 50,
antibdly Bkt disintindal amipppacia grthengsoiihin a6 sppetide. dprepe
embodintigntx) dis@all whitbpeatintibbBLHindd 4H dpitd i 1 i

10, 59.. 75 ol e 150, 200, be R EipE B ot g Gentialy of

aboutan of 2ehite defee 7aitd, 9o &9 ewinojasidso e senbarbodintests, 4 fealkégitope

; i her ' ctions for use ip accordance
i A T S 2L NS S AP BRGS0
amindwgids. rin seme masdirehispslsmilDepitopd ukinily AN dohsiRfing of or

.a. sampl e, rr%thogﬁ f%;){mrlf |ng and/or enriching a

conSI%wg@g’aéﬂth}}y Igs3s than aboyt a5y Oéﬁgt i8d; 6.9 herdsarhipp acids. In some

bodisRhat i ' . ein or a plurali.t .
em lef e g%@ﬂfgg&s@%ﬁ%@Wg@tlﬁg@éﬁlggg?glﬁge% o&slgﬁlég 9}?’ or gonsisting
essentigliyradlabeyt 3ap abDIUtSSamlﬂ{r)] afjids. faIanbﬁIe&imboderﬁ@{té, @pob@lation of small -

. .act.eri.zation, nmethods for preparing a protein, a
epltopb%féﬁﬁlgqél?syblg‘fs BrEpes asisgie of %Fg‘éséitwgte?s&&lﬁﬂ hof%oio Padéo 8, or 3 to
5 amispaids. dARbihY eBadMEhts, a PRINANS (J_‘f%ﬁlall%g?{)]%é‘ désﬂti;ﬂgcrligs binds epitopes

.protein or_a plurality of proteins,
consisgng gggreqqnﬁ]gtn@g@sgmaﬂﬁ péabmhany of 2i3n4, 5,27 R1®s of BO amino acids. In
' . |4lcation.of..a protein or a, |

some. %ﬁh(?cg :eI?t)g %[?Wg?agltog :62515%11” epitopg ﬁ.mﬂéqdl Wgsoegltpgqs consisting of or
consisthgessentéal iy 2if igys thana@owranyor €0, 8t Bi4)3, 4, BBheds. Ak, A opulation
£ agg [ eSSi ogwgr ofiling,, net hod’s for identifying protei I}1)
of smalf SRR it diss GErBHEES oAbt el iegidons angiboges. Tn one

boBRBNOBES ) urhl; . : i ifi.cati and/ or
e AERO0K oy RSk ARSI LA REL G, i e o
aminojagigat 1t gtherfenghodieents, she ploratitysefmpletl cpit0pd 28]bodies binds epitopes of a

mlxturl{e EX gﬂ?&%ﬂ 8%%%@%8 Hgli[uioﬁagz@? g%/}rq%;iotgg}ee q%d%ga; gésgrilloje%tlfe;ein, an
epitopPhRp de @@eqlﬁ:ﬁﬁé‘lrcﬁtd%‘épntﬁﬁl‘éﬁé)ﬁeﬁﬁgfe}:g%iﬁtg@g ?’ﬁlg/}%’tﬁg’ %&elesgrgbed below.

the nethods of the inventio cri
In some pbetlinesmtsa PO OMONE stiadl epitopeeantibody(igs) niagiba cbmpgseantighin a

mixture of antibodies that comprises antibodies that bind to epitopes larger that the epitopes

recognized by the one or more small epitope antibody(ies).
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characterized (e.g., detected, identified, quantified,

etc.) using any of the methods of the invention
wale®so14sed herein and conpositions conpri si ng BOLIS2004/027005

products. Such proteins conprise a cognate snal

epi tope that is recognized by the small epitope

[00138)t | DOShimd érbddnetts ttH@erﬁlP&;ﬁto@e\ﬁﬁﬁb lﬂmslagggﬁope consisting of or

invention al so provi des snal | “epitopé ant
consiglipggsesadially of 3 seduentigd aminseacidnt (drmdg 2 3ner) lfcrurfse@.@n’eﬂltammo acids

th roteiLns_ are

e S ik Seq B3P AR (PR BRED o B Ebodiments, he
smal]qmpu& antibotiy binde a sl Fdis@intianeusa bt FRENdrh@S liheR PERRIEEquence,

ol ated by any of the nmethods described herein.
such ?‘h@e THEE Pep S&H&%ICE; NS diepsink svpresents apy of BieR0 natural amino

fi r

e IR BRI B R e 8 B SRS et eptope antibody binds a
non-saqmanb@lo(yl;spmttmunuf)rsagtmm withinl mﬂ;g/ﬁpﬁd& BHsBd ok @?Iﬁﬁﬁn&fotnal

t hod ed herei.n, and/or protein fragnents
proxif§ SRRy i it Ao SHepieé 6apim dic Gyfops Ui sreaile, a

confoeRbficHAeepifpk %’&hfeﬁ' B9 roxib9 b2 Anidda B Rk Eé\féqg%c:onﬁ giructure
0 o ek

i nvention includes conp05|t|ons an S conpri
withip p feldedspplzpepside)s o htlﬁstlmoapbmmntsethg smak Bﬁkdpe@]ﬁtlb(ﬁt@&nay bind an

epitoffy ol i R b S BB LR e o, wing methods

well lﬁfomnl il €ige drfifor pRIdiig BhidHiS. QAMMOERS fflt bind small linear peptide
e|n cont al ni ng sanples and snal | glto pe
eplto%ﬁq YobRea Preiensh desprbed, agshowpdn Zable Bobislopr dinsome embodiments,

the saﬁfé‘%klﬁ%?? bglﬁsacsrehl?e%ﬂaps%b&%ﬁg% 0 grgé'g Th 5t g{(ﬂr{s 5'88 a discontinuous

hi's on are’ln sul
sequepw:Maglertgmwrelpudems but is not Iimted to vi al s,

fI bl cka i ng . 0., sealed Mylar
1001387 S5 e gunjooissckeperll FocBEmTns SNkl o8 pressibeshat comprise
the snﬁaﬂ?eﬂﬁ'o e fPRRICh %%Sanﬁb&ﬂnlslﬁ qh s eﬁlbog%ﬁf {he%ﬁﬁaﬁ%%qope antibody

insert(s) on or aSSOCIate he C Arner
binds [ty pre¢pitope praskaigee onweore tlmaganlafodumy@f 0H&s, (L3%8, Bred,13%, 4%, 5%,

10%, Sp%mhpegcg L te{g? ?rg%galrﬁ@% eﬁhs%ﬂ]:ot eﬁrueI r an fqn@g]lﬁﬂl‘[ﬁae antibody
binds tchm EMBpe Brdsént oAk oAmDANMRhEs 1ncﬁboﬁ@ m% fl% 0 r;ﬁigt@fds iy h E‘anple In

I‘Ot el n, characteri zi ng a prot el n, and/ o expreSS| 0
still Oﬁlﬁb?fpqud@entﬁﬁ&? pell pRitepe aaijbasky hindsvip ée épitapre pesant onemmgnore times

in app%%mgfe c?ﬁn pHR 81%%15‘%1?? g%dq?lgd éstﬂﬁ%jcﬁ:]roe&cgb onexﬂ%sfhe small epitope

react| res use
antlqum\bards itoan Gtipk pegseiitape odtordWEys nQBdE). 1%16 1986136 ins in a
the inventjon use a small epitope antibody. As used
SamPlﬁ’eré‘irﬂn thp ?f}‘lbe%{ ERjfsee ards fajinear pepiideapitppoenpsisting of or

consisfhPdsseh f@l e{n}{m§ BEAL, f4' aglﬂhl) Yeiflh B8 hmfhoSIRls| 1RER n%ﬁ%'sr

eprtope. virtue of the epitope specificlty
embodipienispibe amtall bpldcpwsangbmrbﬂahdlgﬂo raatepgaspezlﬁesl:nﬂbﬁd Orphcbré Itﬂhiés in about

1-5% 3 arBlchls T Sy B Fap SR o Shds o2 Hnea pepte
epitope consisting of or consisting essentially of 3 amino acids, 4 amino acids or 5 amino acids.
In still other embodiments, the small epitope antibody binds to an epitope present one or more
times in about 5-7% or about 5-10% of proteins in a sample, wherein the small antibody epitope
binds to a linear peptide epitope consisting or consisting essentially of 3 amino acids, 4 amino

acids or 5 amino acids. In some embodiments, a plurality of small epitope antibodies
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epi tope bound by the antibody is known, binding by a
smal | epitope anti body provides information relating

WO 004019861 aci d content and/ or sequence of protRBCTS)004/027005
bound by the small epitope anti body. Small epitope
anti bodi es are described, for exanple, in co-pending

colletlively Hiatl €nbnARthée %bié@ﬁé(s) serk b d7 m%?‘flﬁm%l dbofiPinly YPGt least about

ant iobodi &s and met hods maki ng sma epl t ope
any of ik i % dlp @s l.ad%e Frd%hai% di036. 05 seate hEprotainsina sample. In some
S i y | es. [ 00133 ant i body can
e_mb enc (E)ERIT'%J’ f;%&%%%ﬁsg%g %ﬁﬁ?ﬁ 861218 %@gs g\lﬁg? Gncalno‘??&f’Pe 11’1)5/35‘311%‘0’“e Or more
timesintabbuicing ©f 0Artbi1BQdyto 5PAGRB TS of 8§ t@10%ARrot&iAPIn a sample. Methods
f Féab'ﬁ 2, Fy, Fc, etc.), chimeric antibodies, single
or epRITCcAllY aisesping frrauaryoftapepierte infsample ipelodesiaprsssment using
biocHeB81TRA biShrBR | . | O ther. nodifie
o Cont gﬁé afgcl; oﬁ’ Sg?{ %f@gélrﬁﬁgﬁ% s ?? gongr)o od g’tX |12QalyRi3 psing, for example,
2D gels npm%aweammﬂt}i, gﬂd‘sﬂgﬁﬁﬂ:@ Ibhiddmihg@isits,eus@fg, Ifd}%xﬁlﬁﬁlﬁi, &@8Fho acid or
specificity.. The antibodies may be murine, rat, human,
muclef PRSP aGieldefDfes? Modh Ao AL SRR S blstafabases are further
descridglhkeregpi t oOpe anti bodi es nmay be produced by a number
of methods known in the art, including, for exanple,

[00137] o dliesonesrerbyodimentirthelepimpe reeognibecians smalb dpitdpeantibaly further
epi t.ope

] &al _synthesis..,[00134], General ly,. a snmal |
comERE 9 AMISEA) B O SRl SR8 ro
cxample, thie epitSOtRNT ¢othprise QTS Rewiray SsiARE /&S 198ine, which are each

rnatively, in sone enbodinents, a small epitope

Al t : . :
fecogameg B8 &yPHR a3 cleangs stipt Follnyving andapeptidsse digesfionrd @ protein
RPRVIVIR oY b.de. odi nment sma| )
s B oS 8o SO0 SORSS TR B BB Cominus o
the tacgen pépsidenapceskiegly,iaalcpitosf cneb@péssipysuel aamho aid Will diso be found
10 am no acids, In sone enbodi nents, a

7..8..9 ar : . ‘
at thes‘?fﬁﬂqu&}ﬁi‘l? B SHRODBERYIS MR Y BpTeptspETRRIeSFRIeinh gndincrease the
bindiflf cikPPAsSdiA8d ARARHibAUy Ml pcorfif pifding® L0 8, Of 3 o

ami no acids. In sone’e , a small epitope
[00138ht | Ing@ynelsinthiddimaents tet sopadl apitopé sitibody dindslits cogfitesdpitoge with an

iU YsBhol S5T PR AP A 0 A 8 M or et about 107
M, orfower. Binding affirbiyahdy RhERBRIBIWAREISM ReMdds BRhd & SRcluding, for
consi sting of or consisting essentially of about 3 to
examplg oyt sustageplasmer regenance (MakmbosgrauhBomeliasck @ 9Bl latrimne. Methods
_1R0 ] ' ' i pds i topes cC Lsiin
077 SRob SRAYGHS AN MBS i OISR 95 30 3 2
embodimedtsaabimdimcintteactibm waid discimbiach GRALSventitiD@Bhdhs Gfter@ftions in

e P 0oL B, 0 e 5% 5 e
0139 oo S (SRR TR B o

about diyasaboui tey, abbuiweotynsbmit bngherlsehdr motey sofll Eitpe thighvd(ies) may
am no aci ds.

be useggng El%ear?lg%ﬂgs];(ffj’tgm%fentgoa % B‘ﬂfg 1%%%%153@%@%}1@ gthogs con/;\prise use
of at 1pdstibd drhall &itopEBAtiboAP! HPABeXHBIIRHERS, thd Mefdls comprise use of at
least two small epitope antibodies. In still other embodiments, at least about 5, about 10, about
20, about 30, about 40, about 50, about 60, about 75, about 100, about 125, about 150, about 200
about, 300, about 400, about 500, about 750, about 1000, or more small epitope antibodies are

used in the methods of the invention. In some embodiments, the sample is contacted with less
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enbodi nent, the plurality of small epitope antibodies

bi nds epitopes of the sane nunber of am no acids. In
wordsnisabodi mrents, the plurality of small epiPOPES2004/027005

anti bodi es binds epitopes of a m xture of different

nunbers of am no acids. In any of the enbodi nents

than gﬁ&ﬁ n0BSBHotESE bbbut 90, HBhLi W%b&ﬁxm ot ‘7‘\@ QHgﬁt?'OaAbo% 65, about 60,

di scont’i nuous sequence within a pol ypeptid
abouéléémbpﬁieiﬂ) pletuo kb, albnuisﬁtﬁhebceanéphbmahﬂs ,abmrtélSoabme(e about 15, about

t body(, e be c ri sed.within
10, %3, pE e Bte F BilpE et inaiads, R Sorme eEBaTe RS hE S HaLS contacted
withat IédsttaBmﬂQlOt £HR630,absr40t Mstut 5H.L8RH 150 R8st 166, %Bhtzm about 1000,
by the one or nore snall epltope ant i bod (i es).[0

or mpye sswHepEpRfoitibedies , Intsemesmiiodinegsits, o sampletis cmmq,ctem \m:dls at least

oS EBA O SIIRSA . 8, FALSKE IO AP HRE0. bt e

annb@exw,amhaiu@er hmitagiabsut (@he 610l 29, @(Dmuo) 50,075, fowezs 150, 200, 300,
sequential amnQ acids (ternmed a 5ne EW ‘I'n” ot her
400, gAo/d0nnk080 S{nﬁlé epiiene|anghodiesd dt isndersippd hat aixtresefgmall epitope

antlbggigg glgcg&eth in lﬂﬁdlﬁg ggéarﬁsegﬂ&?as Jtn'tlggcﬂése %gg%é gg a(ILI epitope
antibatiies)anay be msedr esents any of t he 20 natural am no acids

o0t S e B ek B e s

epitopélt bﬁﬁ’&)ﬂﬁl{l&b‘) %&é‘?’)beﬁﬁé’d‘ﬁ%%lb%a&ﬁh Rvith 2' of Méﬂ&d@&ﬁ%eﬁmﬂem to,

conformational proximty of amno acids wt hi
e.g., Fﬂﬁfhyﬁ’em@ﬁemé {rosdnag mbdihlnems,ttbpsn(iﬂ epvitopx adqntla' is&nown. In other

ennb 1t AR o B R Gut  le REBE il R R i e e

[00141] ded diuysee Btdets hntiBodidstnhdyl beddoRficte8 FARhE B Sle ohb 8t a time or in
smal | epitope antjbody may bind an epitope consisting

groupsy offyo noEe atibgdiseqlresnues arpbadimentp ceniagtingls serid) ésequential or

4 85T B SR AL i e o

sepaﬂateldeard mpd)nctl'mtlbpdy mpgeullﬂ af/antibedies 3roovtaotdd wiith the sample and

crlb hown in Tabl e 2, blow In sone
SePafé H’E‘ﬁ'& @nagqﬁ@e%t&rf@n@ﬁini%dy Pﬁraﬁe bf-fdl 2 FTARR @Rt hoglies is
conta%ﬁﬂuﬁiﬂ{?ﬁ*\e QPR AN SeAPA&Y. Pt Rl HbRBiafidhs c@i‘ﬂ%ﬁf?ﬂ# ﬁnﬁ&' BYBoth in parallel
sequence on one or nore protéins. [00136
and sepii mo‘@heaﬁhﬁbmit gouprerfentibodies are sgillyeontantad twiithl scamgye Groups

rote t .conmprise the snall ito
of anflpoE i By S heE T T Sninh 2 G, SHRe*Canp) €D group 2=
annb@@prgeDgEtdt@pdy bi nds to an epitope present one or
imes in about any of 0.1% 0.5% 1, 2% 3% 4%
[001% 1@8/&Vlé@ntﬁlw éhegrungheg pbsmall epitope gniifsidées thai aset wseful in the methods
tg I 0 i b

of re(‘gfncﬂgﬁotﬁgpe :ngeﬁ?p%e%pgﬁ@ oln tﬁ@%gehggh%gﬁonb&%{/ u.T) /eqtueﬁ)t analysis
conteh¥plattd for theepro®ein preparsditmhg ond or @biel skbnagtdpgbpedantlbodles In some

enbodi nents, the s epj tope anti body binds to an
appligafjons,suclasdetietion 0% BrolsiBlsLchm R HoeEFiesRitARg wrgenized by a
smalllerrﬁ%@f a@fr@ﬁ@én‘i‘aﬁl égr;ta ¢ %‘H&h? 6011, fh e dmBdiifilnts, a small number of

mbodi ent S, epit
small epitope antlbodles) may be used to prepare, purify and/or enrich a fraction of protein(s)

that comprises the protein for which subsequent detection (or other analysis) is desired. Then,
the separated protein can be subjected to further analysis. In other embodiments, use of a set of

two or more small epitope antibodies may be useful. For example, in applications such as
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anti body binds to an epitope present one or nore tines
in about 0.1%to 1% of proteins in a sanple, wherein
wo b@ssnmBl anti body epitope binds to a |inear PepUsZe4/027005
epi tope consisting of or consisting essentially of 3
amno acids, 4 amno acids or 5 amno acids. In stil
i I
protd o RADARL TEQ) % o AR L SRLE AR RTn 1M B IR o
multpplioity bhsmalherdtope apti lediesheick it & ﬂmgesmltiphany bbp@yeins (such as

esseig il Al pepteiRas g B PRy e SBrahRciSt e paaed Uit i
multﬂﬁbﬁ'y"? oPdmall §foPO afodies id AsShdehll iRhfcafAP Rl IED énﬁcatlon and/or

he smal | epitope antibody binds to an epitope pfesent
enrlem@nmf neprwotein{eor |pmta1n<fqmnsas desied (fobexample 1ok information

reealfh Gl oL FA e wiiPvBhoat AL BRetbs 2 utnG Hiing o

emb&lime RS svdl NG 8GR drob a)’mﬁfhpﬁcﬁ}%ﬂﬁo@ﬁisdﬁ a s4mpII(ARh as essentially
acids or 5 amno acids. In sone enbodi nents, a

all profeipsnjarspmpte) sheayn, kapiviedprotihe stmenessad|ar dhg levgshyf Bierpggnate
ammto%cf&rgfnt% 1@?5 é][ (Zaei%' bérc{ffg szl gllﬁj ?5’ ?o ‘?l?odlgf@/ﬁg{sf g%) /clssccrl%satelz%ardmg the

expedi¥d frédhenbypf ﬂa@%pltqre(s)‘@é(&)gﬁfze@bjbﬂ&l sﬁ&lll dpltapéaﬂmb&y(ldsmwnhm the
nbodi nment s, plurality of Ltope 4

protclh Fde 8 SE RIS T45IEh a5 Bscolh SLLARO GRS GRO ARR Q0" and

3,200 D@W@O(} a@#ﬁ?ﬁé&orﬁﬁ)ﬁa ns%lli%rﬁ& 4-?{% é!ndts(ﬁhéth % CﬁeBtlge/geqﬁénces

roteirns In
respastipély i Gahshglferagéé)@smngo aclésqasenwexage femgthpoftpogreini, thegrobability that it

o R SRS g B R PABES vty 1 vt 1

anti-3ad H$ibsdibSrB ﬁhsecf 8hd @%PFHaBility BcERAES 18, 25BFKen 100 anti-3mer
spectronetr sequence based anal ysis, using, for

antlbésb&weélsech rgm‘b calwlaltlgms g @Mmé Acinealksenifope autinedy atrisdse recognize

o SRR PP Bl S, LRG3k o

or mbreef e 2004k dariogind aeids.by a smal | epitope anti body
further conprises a C-termnal am no acid recogni zed
as a cleavage site by an endopepti dase. For exanple,
the epitope could conprise a C-term nal arginine
and/ or a lysine, which are each recogni zed by trypsin
as a cleavage site. Follow ng endopepti dase di gestion
of a protein mxture, the am no acid recognized by the
endopeptidase is generally found at the C-term nus of
the target peptide; accordingly, an epitope
enconpassi ng such an amno acid will also be found at
the C-term nus of a target polypeptide, which my
i ncrease i mmunogenicity, and increase the binding
energy associated wth anti body-target peptide
bi ndi ng. [00138] In sone enbodi nents, the snal
epi tope anti body binds its cognate epitope with an
affinity of a binding reaction of at |east about "7M
at | east about 8M or at |east about 9
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M or lower. Binding affinity may be neasured by

wel | -known nethods in the art, including, for exanple,
whyoosgsace pl asnmon resonance (Ml mborg and BoPCED&M0K027005

(1995) J. Irmmunol. Methods 183(1):7-13; Lofas and

Johnsson (1990) J. Chem Soc. Chem Commun. 1526. h

sone gERRd. Biliribut®nProperiids bf'@lﬁﬁ'@ ﬁé:ﬁ‘rhﬂ“no acid peptides

di scri m nate over adventitious |ng I'nteractions in

the reaction by at ]|east fwo- fold at least five-fold,

at least 10- to at | east 100- ipitdpOsmiiDacid IdndfhIEP]
One, or a popul ati o of Jrore tiam_one—({jsuch—as—ahott

two, about three, about 4 our.| abo five, abbut tlen,

# oftiisin dowe Hations @ROUt | Oneqdpundried gpoaror &) SEBbb ERi LHRM,000

A antT Uuu%]r?e;u?ﬂnuy Ul: Ubl:u | m—t llc et IIUUD un t ||c
PPeRIgUas sone2%nbodi ned2S, tlheo.nex1aHdy 0.00015625
proteta §x40 Os)e use of at dy.

Ieast one |smal | epitope antibc
Detedtibn Rtd 100 aRAMEENTS, thg nmetihods nprlse a
antlbémitOORM/@Wa” ep| hgﬁgt her 6'015625

tope anti bodi es” In [sti
erbodt IICIIL s—at—teast—about -
Detectj abeuns 75, 0.15625

i Aot 1

B Ee byd 000 abad2s0 50,
antlb%*&é&%oo@e@w%‘aout 125, about 1 200 about | 300.
or nore

abaats 60,
50, about
about 400, about 500, about 750, about 1000,
smal | epitope anti bodies are used in the nethods of
the sanple is

vent.i on nme_enbodi nent s
00143], TEV iorederyioad PRLinC ARBE: of stnall gptieie ayibodighugefig dn the
meth@&od{:thegﬁwelﬁmtﬂep%s oﬂ%ﬂ&usﬁ%@toﬁ‘b ﬁkﬂud@ f&t&%p% the use, application,

abou about " 55, about abou
and/og b@bﬂeqlwt arzebynig cal@Gmplitod fOIZEQ prateiufra@ivon twnod by llﬁ: small epitope

N N R

0 eyHmafed or
prev1b@s?it§5 tetamitibéd gOteidt) Rietud r@ﬂ%ﬁwaréﬁts AP sphiBe vﬁﬁ%@ average size
about 100, about 50

about 1000 or ndre snmm
of th%@rpt%énéhﬂsaﬁméﬁ Ssquangy disthecwBoats ARifAPS is presentpt Bredlsted to be

A e

knowTdlge sfitarget pn‘itém@;ﬁ andsiabididy ebthe vinki epifoperpebody. NSuch Sctors are well

ahouyt

knowsap t

%%%%dm

bgls

epi t ope anti bodi es and
showpigm€ablag. ant i bodi es that are not smal |

anti bodi es) may be used.

[ 00140]

protein

It

epi t ope

agen
epi t ope

30, 40, 50, 75. 100, 125 150,
euseed hsreingoo sl |

[00144]t | RAdb&Hes th&t Hisd Mﬁ&l?ﬁ%{aﬁ g@btfd'a %@r@éé%%%%é

p?&%t{s%y described, as

i s understood that

the identity (sequence) of the epitope(s) to which the
epi tope anti body(ies) may be used in conbination

smal |

with any of the methods described herein to,

i dentify proteins.

epitope identity is known.

In some enbodi nents,

e. g.
the smal |

In other enbodi nents,

t he

identity of the epitope is predictable using nethods

known in the art.

[00141] As discussed herein,

anti bodi es may be contacted with the sanple one at a

time or
enbodi nent s,

in groups of two or
contacting is serial

nmore anti bodi es.

(sequ
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iterative), e.g., a single antibody or group of
anti bodies is contacted wth the sanple and separ at ed,
war@saisecond anti body or group of antibodi es P&T/US2004/027005
contacted wth the sanple and separated. In other
enbodi nents, contacting is in parallel, e g , a group
of anti bodipgii 3. EaRlisREd ﬁi’o%ﬁﬁb&&}ﬁ%ﬁ
separated. It is appreciated that “cont g rray be
both in parallel and serial, as when d|f erent groups
Epitope $¢sbdiles Sewrceprotain y FontAaditedywi th a sReference
G ONIPS of anti boGpaef May be| ovié613apP0eg | Mal@ARES| dtiabn
(e.g., group l=menmwmgheiy A |B, , D ; 9rolp 988y Bacteriol
antibody B,| , D, E etc.). [00142] It is| eydspnsod.ngt
i qumer (o) S rtope antl eSS t[1 are—usetul
|nhﬁ$he nmet hods n?gigp%éj ng conpl egﬁty of I<;1hl@—sarrpl e

oo

s—ofrthe—t pH-eat-tef—andi-or—supsequent
angﬁygis cgnt e QB%%@VT or the plAg‘gpn pr Egred usi ng

_g.ne__g.r_m;;_& ?”’Bﬂﬂfiﬁnp anti bodi es sQme

appNiFat i onls, su@maelNdet eck W20, éth%o H.n(s)

conpri si ng |a_cogeritglidgi t ope recogni zed py a smal |

antGAabdy, g singDpasfwl | epj t opePsu#t | bodyid or, In sone

enbodi ment s, a memhgiigesnber| of smal | epi tope

antgdi es)| BYofae Hehfidi PT ePa] }.i 5 purt Tt al

enrich a frlaction of proteijn(s) that conp 195 Cltnﬁza .

protein for| which subsequent detection (Di ef ; &
! 3Gy

anal ysi s) is desired. Then,| the separate
éﬁzamur

ho culhi Ant tao furthar an

eéﬁ@yﬁmnt g, BOring ZB3 befg o

anti bodi es |may be useful. For exanple, ip(18pPI Amdtﬁepmd
such asprotlein discovery and, in sone enpldiwenB8(l): 26-32.
ex@P68Bsi on |pr dipl2DGHIVi] bexdeabs abl pAk@blos€ IA et al.
mul tiplicitly of small epitope anti bodi es| (199@14,’551@((1033
large multijplicity of proteins (such as Bo3E60. ally
BDI/BIET T PRPRASIARELNT ST [ G TebL
and/or purilfied. Use [tiplicity of g% ol Recoenit
epltope antl bodi es i s aI so useful in applié\( 52 4;1 g
einls)

I I Call II uuu/ CI nr| r‘hmnf

JESGX :kiﬁ f or msCTUO% B 1 ed oé‘séx%n'pl e, Dgaanggh & et al.
i nfor rmtl on regarding tar get protein seqt@ﬁ@@E@JBmChem
unknown) . As an illustrativie exanpl e relladG76%): 23#5-53
*: DaFhadiD®ent s i nvol ving fractionation of a nultiplicity
**: [dfe@iODETVIS, DOYE, S@mt énd SG¢i. as essentially all
proteins in a sanple) shown, know edge of the sequence
and/or the length of the cognate am no acid epitope
recogni zed by the small epitope anti body permts an

[0014§’Et ' M%{h?dg 8@1%518}1 nglz 1?0)%{% %ﬁra?eggﬁ(?vg%gl tﬁme alq In another aspect,

recog Pze

and aﬁﬂteltﬂ;ﬂlﬁ}td lirethe Baainipies, inhtﬁl e@ﬁt@ @arﬁlb‘é)dféﬁ &g, hem&d) %Yiﬁlahﬁed mouse,
8 i there are.a total 000 (203}, 160, 0

Chlme(ﬂf Rénage by ysing dmppnsgens aﬂ%w@m PRYALT WAk smﬁull peptide epitopes,

such %e%?“maélﬁ%éﬁ @é})‘f’i&o E@Eo&)e cgﬁﬁtg%(e?[fg?ngcﬁrg%?ﬂg g%%gtzallgnof 3,4, or 5 amino

acids.average | ength of protein, the probability that it

[00146] Immunogens may be produced, for example, By chemical synthesis. Methods for
synthesizing polypeptides are well known in the art. In some embodiments, the polypeptide

immunogen is synthesized with a terminal cysteine to facilitate coupling to either KLH or BSA,
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is detected by a single anti-3nmer antibody is 0.0625,

the probability increases to about 1 when anti- 3ner
wa@nioshosses are used, and the probability i ncrPeBES2000027005

6. 25 when 100 anti-3nmer anti bodi es are used. Such

cal culations are routine. A small epitope anti body nmay

as is &h&0n ILGE AR 18e RrRGOE gy%"téﬁeecz{n' HeGREo &S@a@eg Q@thefaﬁ{ino terminus of the

exanpl e a short pepti such wher e
polypepiide Shick Hlawlbﬁnlﬁ@ﬁen@ﬁfﬁcltﬁsdlﬂ@lgSHanhmaﬂom Hmdm:reenmg) or at the

bl 1 bu [ |es of short line
carb @ SRl o st PleBhdimBi B2 pBlyBRG e ngi ¥ sypecieg os o
muh@k&mﬁgaipm§pQQmeQﬁqupat|ons (20 ) 400 8,000 160.000
200, 000 Appearance rate in a 500mer 1.25 0.0625

[001‘67 looFhe soute ambschede pf isrunizativo of fe hosDetimet dre genesally in keeping

25 tib
S e O
desciiRdheirl 26 efkrdlGEhinicans fd? el dusti¢ril OOKEAUNAMN Jusk Qﬁ’t%ales are known

[ h nb f I
in g5 e At BB PEe U dePIgRIy-ihe hest ABETHb eI bintraperitoneally with
an arh W@ BF indfhuERRNAS U@L UOULHEed RELAT S, 1 N1 Udi ng, - Tor
exanpl e, the use, % [T cation, /or subsequent
[00148]al %/bsd«zmaﬁt @mhefprﬂrdre‘ddrom tee lpmpheaymesfmd@ﬁmmrtabiﬁdﬂﬂyeloma cells

i e s R B PN e SOTB A it 517

Natufy B56:433497 ek ol @by BRkeDN$, of Bzcl(wbz'jgn iR, §81377-381.
variants such as spllce varlants) average size of the

Availgblstrayehema ngsy inchling hat nﬁtrleqm@hf@mamgs 6H amb@mm ﬁom the Salk

b
i M YT -
Genesailgl the e@hhm}ne ivolveb dighyr(g ag9lomis RENY ﬁﬂgfim ﬁoﬁ%l%e&smg a fusogen such
ep

? ang stabjility of the smal I t ope

o5 poRsihviBA ELYCals oh oY aleeBial mass vistKnRBYR o tibediinthe Afer the
fusmﬁl rtI‘?e Eé!fsta?e%e %‘a&‘&l{ﬁﬁﬁ ﬂlet}'g&&'l Predf30 %O%Hﬁ b gge&%etgrr]c?vtvth medium,
. bi nd |near pepti topes ve b

such m]@(poamﬂhlyledﬁsmptémﬂthyHEde(}MT) mediahi, @ élnﬁi&lbﬂe@mﬁybndlzed parent

cells. s‘g{k}) | g&;ggxbet% oc#t Nt bgeg,X 5 Ilgitng\%ggi ence%@%psgnl thOpggzegg%e used for

cultuliSOBy BriloBTal ¥hat Eecret@fnoﬁbcloﬂ@ Bhitdidsdiss aﬁﬁ&%@ﬁlte}natwe to the cell
qulOl’lB ’caegir?lalllea IEBV immortalized B cells may be used to produce the small epitope antibodies
of the subject invention. The hybridomas are expanded and subcloned, if desired, and
supernatants are assayed for anti-immunogen activity by conventional immunoassay procedures
(e.g., radioimmunoassay, enzyme immunoassay, or fluorescence immunoassay).

[00149]  Hybridomas or progeny cells of the parent hybridomas that produce small epitope
antibodies (such as monoclonal antibodies) may be used as source of antibodies or derivatives
thereof, or a portion thereof.

[00150]  Hybridomas that produce such antibodies may be grown in vitro or in vivo using
known procedures. The monoclonal antibodies may be isolated from the culture media or body
fluids, by conventional immunoglobulin purification procedures such as ammonium sulfate

precipitation, gel electrophoresis, dialysis, chromatography, and ultrafiltration, if desired.

Undesired activity if present, can be removed, for example, by running the preparation over
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180(5): 1323-30. NRQD Opa ofiV. 0521 |d neningitides
TTFL Opa of N. AB419 Id neningitides NIP Opa ofi V.
wWOB®EHN1B31 WL24 1 d neningitides GAT Opa of JV. RSWL/ES10d4/027005
meni ngiti des EQP MB of U. urealyticum 3B1.5 Zheng, X,
et al., (1996) din D agn Lab %nnunol 3(6): 774-8.
adso BER¥ n3aE 6F R iARRnBEdPatiks 38 2ALERLRAL asing the desired
(1997) Am Repr od s 38( 1) ° E 32%&@“&0@3‘1 sipe
antibpyligs pIfdhenippaunsges. blrmnumzat;onetf aglost a(niIﬁﬂO/yltHké h@han or other spe<:1es of

smallg{b%togg f%g@g? 8{% fraégg nk?sl'i\%]% cﬁ*h Ir:gpel_cIO %%gi(l Rp@pe*receptor or

a hurfiirodratha? speds. o Gmek #p; ﬁ%ﬁ recéptor o@b fﬁ meﬁ?&ﬁ HIE? the target amino acid
Bi ochem 267(8): 2345-5 AF and *E ers
sequeney SONT ERSRY togmyalchrifatSGamupegsnits tlwfesph@idstodie 1rrmkumged eg,
keyhglgg‘ﬁxj r{)é:?ﬂétﬁ&gfgmﬁ Nl B0 Alreshid rb%Vhl%‘%l\{\}A’}O glObltﬂE]ne o254 soybean trypsin inhibitor
using a bifunctional or derivatizing agent, for example maleimidobenzoyl sulfosuccinimide ester

(conjugation through cysteine residues), N-hydroxysuccinimide (through lysine residues),
glutaradehyde, succinic anhydride, SOCI2, or RIN=C=NR, where R and R1 are different alkyl
groups can yield a population of antibodies (e.g., monoclonal antibodies).

[00151]  If desired, the small epitope antibody (monoclonal or polyclonal) of interest may be
sequenced and the polynucleotide sequence may then be cloned into a vector for expression or
propagation. The sequence encoding the antibody of interest may be maintained in vector in a
host cell and the host cell can then be expanded and frozen for future use. In an alternative, the
polynucleotide sequence may be used for genetic manipulation to “humanize” the antibody or to
improve the affinity, or other characteristics of the antibody. For example, the constant region
may be engineered to more resemble human constant regions to avoid immune response if the
antibody is used in clinical trials and treatments in humans. It may be desirable to genetically
manipulate the antibody sequence to obtain greater affinity to the small epitope and/or greater
and/or altered specificity to the small epitope. It will be apparent to one of skill in the art that
one or more polynucleotide changes can be made to the small epitope antibody and still maintain
its binding ability to the small epitope.

[00152] A number of “humanized” antibody molecules comprising an antigen-binding site
derived from a non-human immunoglobulin have been described, including chimeric antibodies
having rodent or modified rodent V regions and their associated complementarity determining
regions (CDRs) fused to human constant domains. See, for example, Winter et al. Nature
349:293-299 (1991), Lobuglio ef al.(1989)Proc. Nat. Acad. Sci. USA 86:4220-4224, Shaw et al.
(1987) J Immunol. 138:4534-4538, and Brown et al. (1987) Cancer Res. 47:3577-3583. Other
references describe rodent CDRs grafted into a human supporting framework region (FR) prior
to fusion with an appropriate human antibody constant domain. See, for example, Riechmann et
al. (1988) Nature 332:323-327, Verhoeyen et al. Science (1988) 239:1534-1536, and Jones et al.
Nature (1986) 321:522-525. Another reference describes rodent CDRs supported by
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and as exenplified in the Exanples, small epitope
anti bodies (e.g., human, humani zed, nouse, chineric)
woreyshbesssade by using i mmunogens whi ch expr essPONESINNG/027005
nmore smal | peptide epitopes, such as a small [|inear
peptide epitope consisting of or consisting
. 1 I
recor@bingittyl Wnkdte®@foddnt ﬂfam%ﬁrorﬁ r8g1bR0 BE ) M5 T:xeahﬂg% %%prﬁa% Patent

I muunogens may be produced, “for exanpl e, chemc
Publiggtinnei d 9,596t Abess “humagiged Toeleailenprp desigredtto desindzeunwanted

: bl . ' he.art..ln.some enbodi nents, the | .
imm AP Pt o Bt AP ETIBBEY ol o s the duration
and effestivines dfthdrautit bigflRagHsR NGe hididieh ﬁ?ﬁul&ﬂeefﬁients. For

as i,s known in the art. The term nal cysteine can

examggf\ih@@gpbggyaqoggtaa& regige cambhengirgerhdriush 61‘3;( it ﬁﬁeimmgnol'c_) gically inert
! : Rhiitine . cing
e PARREAEE AT 47 T8 3 58 A Wi

No. 486996 IrfusThelrey anetfhmfgeﬁmabfjiépme ﬂlﬁmaililih_e a lminwl?ﬁmi #8body. These are:
' ! ' nthesized as a nultiple antjigen o
0) 4R 1 GHoh T b G e i s amtody lgh
! . . i ) ' [1v i.n. . .
o LB el O nly 40 By LR RERE T i g agich oy
framﬁ\mrf() gandrbiodise duiimgthe hivoaniaing moadu) ilemctad hinatibap

cr.ibed herein neral .techni gues for production of
meth ARkl S s U PR sl resiian of hedensgizad antibody.
See, fof exaag8&; . D FIAENBS. 2,816 ¥B7;%2807 Y7151 9166600951 6 351 B, 51580,101;
i nocul ated intraperitoneally wth an anmount ¢

2,693i TRk MetFeio2; 5,583,080 areyl G808 Othee anetleadsiof hun@izi@]antibodies that
' d the | ynph a
may {6 GAPRS ol ARRALTRARBR A Uiy JERERG L ERARN 24712476 ana

in U.& @hientiyds: 648@,317; 61054 29715,990 8605, 46816021 6,2 1,67806,350,861; and PCT
5) Nature 256:495-497 or as nodified

M.| st ei 9
Publiggo RCYIE (1982) In Vitro, 18:377-381.
0015511 bt @ Bl RERSBR B! oL
comnyyraplty digilpllp miemithet havedneDingeeredad kfpressypdeifichymbe

. ' . i di zation. erally, the technique _ ..

iSO PP Pt it B eng it st 2l degiable

(e.g., fullyusag@nndbedies) dr pRkY RIbDMiMRRING kdspOhse 1y 0% be used for generation
el ect({i cal means well_ known to those skil'led in the
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alternative to the ce fusion t
phagejdigpian tastinpbagy B Seq |forsexampldy &) SiRatbnt NoproStiscis2t Bﬁsem’v;l 5,733,743
' J bodi the sybject invention. The
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[00155]  Alternatively, the phage display technology (McCafferty et al.(1990) Nature

348:552-553) can be used to produce human antibodies and antibody fragments iz vitro, from

immunoglobulin variable (V) domain gene repertoires from unimmunized donors. For example,
existing antibody phage display libraries may be panned in parallel against a large collection of

synthetic polypeptides. According to this technique, antibody V domain genes are cloned in-
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supernatants are assayed for anti-inmunogen activity
by conventional immunoassay procedures (e.g.
WO adso19saunoassay, enzyme i mrunoassay, or fl UOPEETEIN0 027005
i mmunoassay). [00149] Hybri domas or progeny cells of
the parent hybridomas that produce small epitope
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n t hrough cystei ne residues),
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iy A A SOAS T3 S, I
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di 1 d d, t to
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be imPRFEE BE SeuentEhalt yh‘@]i)lﬁéihg B0 hilFli SR IHER Sxﬁ‘regﬁﬁﬁ %eﬁ@sr\wﬂ‘?repertoues
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of natyppdlypeejursing @a@mbﬁbmtmrh@ o0&t dcbnrdy getfesiobtameslsttommyineunized
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for genetic pul atjon to "hunmani ze" the anti bod
knowpgs | ‘%‘Bm‘i@ toggqéﬁbrarrﬁs 1as Gpencleseribedrhyr Wetedrouse ¢/od. é993) Nucl.
t I
Acids 108, 0200 Sope SIAMHESpn bAE bE AOR Ao R b0 rom
rodenammbddlemmme ﬂeémnraﬁan’tﬂﬁodyHQS aimiildp @fﬁ}hlﬂléﬁ amﬂ%ﬂedlfhltles to the starting
ments.in huna

rodenftfBodR] A{atip SRR TEFR if StoT eI 40 o1 saype muprinting”, the
heavyS2 Gig8DEHid ¥ d@mafﬁ Ber@lo &t AHiibbiel ¥bthfhell B pRA display technique is

epi tope and/ or greater
replaced with a repertoire of human V domain genes, creating rodent-human chimeras. Selection

on antigen results in isolation of human variable regions capable of restoring a functional
antigen-binding site, i.e., the epitope governs (imprints) the choice of partner. When the process

is repeated in order to replace the remaining rodent V domain, a human antibody is obtained (see
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and/or altered specificity to the small epitope. It

wi Il be apparent to one of skill in the art that one
weroosors3pol ynucl eoti de changes can be nade t oP€TES2004/027005
smal | epitope antibody and still maintain its binding

ability to the small epitope. [00152] A nunber of
PCT 'Phulicutiod &b, WODB06x, Hiligked ?‘ﬂclo @93 tﬂglk@%adnmnal humanization of

ant i_gen- bi ndi ng site derived from a -
rodent, artibrsiesdC PR siafiing ihis rechiisoe phaides |cnmlp].edhlyl bumhn astibiodies, which

e B RIS oL SR LRl ot ki e ove
discussign pertaif GORsynahized dntikddtes e g@lﬁiﬂaﬁgﬁﬁhg% RCOSsed §%ea5pphcable to

far. ex le, Wnter et al. Nature 299 (1991
cuStoEBB‘H% pptg&)%lgesgpr leqe )qu@p‘le iNgpgs, patsdoringues, BiAnes and bovines.
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Methodgyfor Wessmntlhmﬁesmn@abmantbi in pllaits,lmanﬂ]i B8@)been disclosed. See, for
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Immunely]l 65 an&s@euoém X299 glm%hapﬁfémoﬁﬁiﬂni47pl%\géﬂ18@st fopﬂlakmg
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cell sgrting KOS E S yrernet]$octse antiployeded idokad phtedtes @ hre@padit for the desired
antlbody constant region can be engi neered such

th
small g? is imunologically inert {e.g., does not

[00153!< gBl‘iﬁarﬁfBHH’i'e? BRNe BotRl % ms%glggg ng anEI;'gs/ %%?r%rg 4?.6 active and/or

Pat ent Appl i cation No. ereare
inert. Jfaveatplgs CétV@{lislﬂtoavlmams nelude polypodpyteak, Iaﬂystj&e@bg pol‘&hﬁ@&ne

RN RN O

magnétﬁa.v SFhey ﬁzithﬁbif&h&@ﬂﬁérrb%n be kithe SbRBlNG 1ﬁ§6ﬁlﬂﬂé‘f‘5’?§oh€p%ges of the
hody, e., deciding which antibody frane

mvenP%lb. Biost skilledirishe prigvitl jaow @fﬁathez puitgblercanrizss fof Bjndingeantibodies, or
will b@%l@ asQHHBH'sE&Hq gmggtr&ﬁ?%g leg af:oﬁm ques and ( .4) the

transfection and expressi o umani zed anti body.

[0015$]ee DNdreneadingkmall kpifpe BﬁtﬂﬁiﬂﬁesNﬁ@y beisSlhfed28d ; seqélenced as is known
J,7158; 866, 692; 6, 331, 415; 5,530,101; 5 B1;
in the §f‘6 &fn% P>t ge B@ﬁog%a | agiifpdy i3 adity molatadirad sapienortiusify

con ATk NG 0 8 L SRSl W8

specificgllp twaenzmmodmg thmhaavsan@hglarmaim of 11, ﬁr&@c&gﬂsaélgb%cgis) The
210, 671;
hybrld%m 54&32.2%&%% %ﬁrt?efe%%g mgrg\%ggﬁu/cgﬁi%@& Once isolated, the DNA may be

placed into expression vectors, which are then transfected into host cells such as E. coli cells,

IJ:.(

simian COS cells, Chinese hamster ovary (CHO) cells, or myeloma cells that do not otherwise
produce immunoglobulin protein, to obtain the synthesis of monoclonal antibodies in the
recombinant host cells. The DNA also may be modified, for example, by substituting the coding

sequence for human heavy and light chain constant domains in place of the homologous murine
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[00153] In yet another alternative, fully human

anti bodi es may be obtai ned by using comercially
wa@e@siossBe m ce that have been engi neered to eRQT/ESH04/027005

speci fi c human i mmunogl obul in proteins. Transgenic

animals that are designed to produce a nore desirable

sequérceg]-Moxfridbh ¥r AUTESY) bl DRI 887 QFi. SP'R5 1 Qﬁ?ﬂ?tco{fﬂgﬁfg Jqining to the
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g&#g ; Annu. Rev. |mmunol . 12:433-45
comq\«/s\éﬁi% %ﬁsa}ﬁ, g af Vprqsg@n@ﬁs&@@ agd §mtb§,t1qmmgtl%yased assays, as
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recorrihmmithy))ami usad forﬂlmt}mg EB@NBALIS 210 ntl-BrBalb bisifope %nt‘i’(‘;odtyh ®n another
E]g& ﬁartlcl ljetﬁcaus the filanentous particle
example, the epiiope ta V\&Jéq & p1R. a@EPPBmtleﬂbeltlﬁs aap de Idhtggglned ina
terf@ROITEs 1ot

e eof t he e<'£1lnt| bodi a@sgwyﬁgé@ﬁdgﬁj ‘v:egﬁ% 1218?‘1 Fpe
extraceHulsy sqqgemqq:ﬁmé dpﬂebnnhmgdxhdlhg b%l ﬂg:hmmltﬁp@mibbﬂ? SCerl{talnBepltopes

a sone .of t roperties of the
can all-(g] ﬁ? 1deéﬁ§ecpb}a?s§?ﬁn]g§g g;ﬁarbaé Olg %ﬂ@@yﬁeﬁu@e feqpenoey displayed on the
surfade@lf@ihig‘e, pafmesr@nag%m&a&%s) Qs & wel Rk PR-pdGYi n S and

gwlsvvell David J., Current inion in Structural
[0016f] | %@WP@Q%}’thSd whgh a3 be u f@r@éhraswum:marmf-smhlg@m)pe antibody

s o PGSR T A6 WA S BRSSP
deterngifie #the auticamall epitopa ﬁhﬂllﬁﬁl@l bsdsfto ewe s’&nﬁ'@itbpfgé ﬁrlﬁl?é'r"antlbodles
i natori a brar tgenes derived fromt

Compggf%bwgayafarq e&s ofgkillipdhe ®t.re of V genes
00168F © {04 ﬁéjan!ih M3 ek i
[ arnt PlLHg(rjbl l itéa it yg@gse g%rﬁ?ay i ﬂva 10gen jféei % g& Sabelmg agent
(alterngtivgly gatried & h@l” mhlaearflstotea¢®dnﬁx$®eret(slaih| ay afhiaplef\oh ﬂGorescent
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bead),grbg?cslgé Egtlt Sg%ﬁﬁ?or%oy otnes z}greg{sec% a{%ﬂggtg)separatlon that are known in

the art. Such agents are further described herein.

[00163] In some embodiments, one or more of the following considerations are used in the
design of small epitope antibodies (whether designed to be used singly or in a population) that
result in an epitope frequency with sufficient redundancy to yield optimal coverage of the

proteins present in a sample. In one embodiment, a group of small epitope antibodies designed
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EMBO J. 12:725-734. In a natural imune response,
anti body genes accunul ate nutations at a high rate
W@ s@smi4861 hyper nut ati on). Sonme of the changes PCT/US2004/027005
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See, for

[00164] Methods and conditions for contacting an antibody with a protein in a sample are well

known in the art. Antibodies may be contacted with the sample one at a time or in groups of two
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exanpl e, Peeters et al. (2001) Vaccine 19: 2756;
Lonberg, N. and D. Huszar (1995) Int. Rev. | nmmunol
wa2006/8198and Pol | ock et al. (1999) | nmmunol Met hpdBUS2004/027005
231:147. Methods for making derivatives of antibodies,
e g., humani zed, single chain, etc. are known in the
I a .
o bR b LORER RS, SO R RO B 5.

singld &nA¥GGjly 68groap SDatbﬂ;o&ié‘@istpﬁdicted W1&ﬂhata&n1ﬂet96bﬂdted$aﬂdl‘w§econd
are specific for the desired small ?plt 0015(?
antibadyeoragreyRRfdinE Bodieris sentBFEhWitp Sheample ap Setigpated, and So on). In other

embo ﬂg(%% é:éntg(gﬁ{ i éaﬁﬁ?eﬁ‘ 2F %P ‘31':" %@ﬁ/ gfes!i A yE)arcE)egy éhntéle sample,
and sm:drgted yit énepprepitgdthhydoatetinglmay babothmy k)amalle]eum;zllsaﬂdsas when
tural..and nodified c
dlffergaﬁ oS AR G oz el §°%%ﬁﬁe@&h SEAPRle. FifRupsgfflibegfies may be
overlhfn ERIohRDsiEBRA (D8, SlobP§E an@bdiy £ B?rC 'W ol & aﬁ%ody B,C,D,E,
pur poses of the’i nvention. ThoSe sKil in the art
etc.) o diffedenioiw compositien. §umtaetb1ge>f eapntindy Wlt:hr priofeiriinay occur with both
odi es, le to ascertain such
antiof g B ek bl He PO o B A h s gAY or protein)
boun@ Bt As86atdd (WitBQAHoRE stiFhoriditeddbthERdnidterR 66 H ¢igGiitned®m. In one
is known in the art. Generally, the npnocl onal
embogimetljauid (¢ atiuegus) puitein sentaimingsemplas sentaetpd with a small epitope
usi ng
antlbg&@‘%%?@?dt 3903?% e‘gﬁ?% ?l gBéé%pabl e of binding
[Oﬂlﬁﬂ}eCIrf donfd drybdddmerers asobmepptirallp] toretadtingyiy issdedirhble fdr small epitope

chai ns of _t nocl anti bo . The hyprjdo
antibedipy @it@é?%féaglﬁgseaﬁ@ l§°é &X%ﬂ?ga leﬁh%@ﬁ aptRdy toyielgetable
dlstlﬂcﬁgéaag &de of ﬁﬁ@w%ll% a%l@tlﬂﬁﬁg gbﬂﬁ&s %ﬁ’iﬁlﬁaﬁﬂn Olf antibody in, e.g.,

vect or’s, aret en transfected into host cel
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ed,
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nesequences,
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smalﬂSU?)H PTG QY Lgf&?é‘%%}ﬁ)r BEES an?(lséks)gﬁ ov!e é)ﬁ)li}fg arffBOdF Eom %OSHIOH such as (1)

chinmeric' i es epreparedt
antibbdieeABRe (Hiantboties@RE; €3) amtil;odoefs F@&mﬂlm)@pﬂbo@es HIJ. Following

h | ib
BETH NI S LRI N -
comﬂéée@ an&hﬁﬂﬂﬁregﬁhing@?é%ﬁcd &t dbbhcabf a F&ﬁﬁ@laﬁémé{m&ﬁfbpé iRy be

described in t Exanpl es. For exanple, one method is
inferred bagtdromi gmbdyship pi @ pyyécelar gPBh it bi nds, incl uding

[001@6@ lﬁg rfg )%e,mflt%te ef(argt%n Stth¥ Getlo ﬁy-%;otgi'ﬂ C%Hl&) el?(%gé/m %ﬂ{)(gtgﬁq)rotein in the

sample, the antibody may be linked to an agent that facilitates separation, such as a binding
partner (e.g., biotin, oligonucleotide, aptamer), a solid support (such as a bead or matrix,
including a microarray or multiwell plate); or any other agent known in the art. Linking may be

covalent or noncovalent, and may be direct or indirect. Methods for linking antibodies to such
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conpetition assays, gene fragnent expression assays,
and synt hetic pol ypepti de-based assays, as descri bed,

wo coosexmapl e, in Chapter of Harlow and Lane, WBCTS2004/027005
Anti bodi es, a Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, New York, 1999.

o SR ST GBS, IO B P o1, o
Schur@ Bt 41bQdy7)ime @hzﬂim dtORE: 1mﬂﬂes&@bing coop\ﬁrg techihdp;es including the

avai |l abl e from vari ous sources, for exa Pepsc

ghutargidelydegnqties thesperipdge msthogbths dispalewnigle odﬂbs h-maleimidobenzyl-
t
N FELEAEL < CORUAREL P55 Ay IR E BIPhRER, ftrnc
herei§ynt hesi zed (e.g., reconbinantly) and used for bi ndi ng
[00162]3(23%{;@\,%% %%ﬁ%r%%};g@%tang{lw I t % eccgliqé;a)? a( en a(l)rte Ii]mown in the
art an@ MdlRRNe B’EQ g%)tﬁ%ré obf tﬂﬁ‘bﬁfd@‘amlﬁg‘ ARy & ! ”Widhﬁ to capture a

screeni ng si ng overl appi ng polypeptldes deri ved
biotinflirdked lah‘abcsilyaaﬂ oleguntidpetidextt Icapieltel ap| cgosedienside dinkerito an antibody;

t er m ni d t t t
phys e e PR SR SR ERRPEL RO s ppte
usinglbefds3hdi@e Bbelb@RAAR s@@dmép sihatOR), Sa0 uepaesc shpaptiay eﬁlhemhe
the surface of phage particles (pha e librariges),

anubcpdw ipdinkedkn ovmattin withenagnetic PODIGIES, S a%@@a@mrbé@%d

[0016?; lglaé}g § n?nig CP gerts %{ngi%%q}l%é ? e?&lﬁﬂtro;ﬁ'@lll 1 gl'(ﬁlp, digoxigenin,

0 USE Compe on assays "Wt
ﬂuorcﬂihb% @fégbﬂi) G(ﬂd:&f‘dykm Qviexd Flubr 488 (Mbléd‘nﬂr%ms}a lubrpseein, a dansyl

grounMpsiza g @&5é%e%b$qsi5%ra§2§tfaf1ﬁ§ﬁ i) B ded (ofectar Probes),
BOD 'dfﬂt?gb ?%%fﬁé 28 ﬁagﬁh-hnda@&i@ntﬁs) Ptalf‘@\ﬁ)e40f749)§9j dyeb letc) that

the art epl t ope ant i bodi es usef ul
can be nsddhin she present ingentivery Axgibbdiek tdt can ke usades carpglrag@acnts can

.Lalternativel.y termed "| abe such a fluqresc
specifGAlb A Cio it P fraprrEotsi o ags B whgas Sg s Motecutar
Probé%' E‘ﬁ’%eﬂg ORE! TBEse aAtiBOdibLinSIuBP Rittbod s tied b&T spRgigichidy biad to a

acilitate separation that are known in the art. Such

dlmtragl@wlsgrama F digeigenin adhiorqnbares Oregon. Ceon 463 Aquaﬂ}wé 488
aolGRRPTREE o 858 s ARG olpt O HE AR lcue Pt

tetrahdidthyA@dasine)Nedab Red Ml@ﬁl@dPtabai)ganaB&EO@IHUl dye (QMolenu]ar Probes).
popul ation) that result in an e(gl tope frequency with

Any syyifpble digapd al}de%ﬁ‘%éﬁmty& PR weSpt i mal coverage of the
[001(@;] ot 6'11%? Lp.:'le%ﬁﬁég can'besSPATY ﬁd%% gal@rﬂa? 2RI EBSgen.

smal | eplitope anti s desi gnedaccording to
Ohgcmlueleomdasmdzud:wfmmm doids suvh agDNEn RNKeraadinaired RYA/BPbmelecules.

The cg{gogllepqgéé@g 1398 crllgtggl % fjéfngrgegel ggoual‘é Bleg St‘uég)%a uc#]Zﬁatﬂihe sequence

of thé’él?éo%haéoticfé ReRA R Be caﬁ@x‘etr@zfg%nﬁ | Bifsse SFBil] e theta®PAl recognize that
antibodi es that are small enough to occur frequently

manyi diffetest oligonucleotide sequences can be designed that will hybridize to each other.

Important considerations for designing such oligonucleotide pairs include the actual nucleotide

sequence, the length of the oligonucleotides, the hybridization conditions (e.g., temperature, salt

concentration, presence of organic chemicals, etc.) and the melting temperature of the

oligonucleotide.
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prot eonme but | arge enough to confer sufficient binding
ener gy when recogni zed by their cognate epitope. In

W@ oims/oeasBodi nents, the epitope size recogni zedP@/USZO4027005
antibody is 3, 4, or 5 amno acids. Epitope
abundance: In an enbodi nent, optinmal epitope abundance

abl ' apd | 0, bi
o255 S P LORR AL B! 00 s
samp2é)(ahd nadddfidatidfioaendeo said wipports dugalglt for ifimcbilatimnaaibodies) are well
knovsgxpll e'vggllgq. Tt )gpgphes ltwhqefmr egii?i l,sVI t i?lglﬁ e;\y@?t{@gdngaéucrlri%g?nagneﬁzed beads),
' i On . A . o
i U] BB 55501 S0 oy 2 071 s . s
PatergfNat. 686844 8). echuvBor esmhple,i(GHbedtdS swershdll ndnbyrystals enclosed in a silica
Sanpl i ng. r.edunda . In.saone. enbadi.nent s
shell & s st Pyt igray 0" corRisgetp Bipelpicahrqlecily. Rpgher of al. 1998)
ScierRBDB P 8201 6. SRSithrlyOhiBRRAdordicafliqishth Inc3ulffle-capped
about 5 epitopes per protei ncﬁgr prot eome of interest.

cadmmn@uel@ééﬁ)g%gm eenpoyalsnidy cetwded torbicraplptulesfor ﬁmﬁ@amwsﬁive
wolohBaFECRIR b 35y XA LPBbLU e SPECAR 050 Prapongy abea

beadedrticomaieeallyosvatialslb fivh I iabyx and Qaenta@l hect i on.
Aﬁfinit¥: In some enbodi nents, the tightness of
[001°Fk ] n il gy Derrdreteins(or 1 soaps qrahnsliments.odinsptideigagnpts) may be released
from TR 4fBE Sy BIAEA LSmbRS uSA0 Sbielibal A BBy BRADA bbdikions such as
I'n sone "efbodi nents, each antibody 1 n a colléection
acidibpHd®nisi stlengthgdetagenty br afnibimditions bbHthembovee Gdmtally, peptide or protein

. . sufficient analyte is. captured.for M5 gnal ysis.
is de-gilingl fGH SAPSesIal HeAtRRtions ChsghAeTiZA ORI OR S HEE MY uency
of binding of small epitope antibodies is high so that
peptides present within each bound peptide fraction
cont ai rPrateimeteavinggdenbpe. This provi des sanpling
redundancy and facilitates bioinformatic determ nation
i de jdentity. i . he |le with a .
f001 22} PRPictEesh bR bl ch RRHAGL b N Raf BT Rt ssiine the

sampie withh idteiaridabingngeanmwhauby ﬁtﬂiﬁe‘b}bidg/ﬁﬁgméﬁts afttbenerated. In one
conditjons for contacting an antjbody with a protein
embqdgmentsthe spraplg iscopiactedeiigim PIOfeIR RleapE agom PripLigi centagiing a sample
. ' | ' I .
it SO G P o3BTl [ emprcd vt
protegoeieaving apgni aftes sepasdtiogof guesein ifaim arantitody-prateia)comeley.
anti bodj es i s co&tacted

j,ngbe antbody or group of

0013 PRy SR leAgng a2t afiaferkiiesProleoni a Fhgaspfeuch as
polyrpades), ahienédnbReilifte dubssRiBhtaha dpdttaladalRisSHTR Smo@l df protein

separated, and so on). In other ) _ _
and the identity of proteins in a sample(s). In particular, treatment with a protein cleaving agent
treatment can facilitate the analysis of proteins whose molecular masses exceed 25 kDa. Protein
cleaving reagent treatment also may facilitate accessibility and/or access of small epitope
antibodies to a cognate epitope. Protein cleaving agents are well known in the art, and are
further discussed herein. In some embodiments, one protein cleaving agent is used. In other
embodiments, more than one protein cleaving reagent is used. In some embodiments, more than
one type of protein cleaving agent is used with respect to a single sample (e.g., two or more types

of proteases, two or more types of chemical cleavage agents, or a combination of one or more
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enbodi nents, contacting is in parallel, e.g., a group
of antibodies is contacted wth the sanple, and
weepansed. It is appreciated that contacti ng PEl/UB®04/027005
both in parallel and serial, as when different groups
of antibodies are serially contacted with a sanple.
er 3 .
prote%,%ﬂﬁ nd Br f’ﬁBIe' @9%%@? %gggg%p. éﬁ&@ﬂid&? (f)(‘bﬂgreg&g&‘ﬁ Wifh! &fFotein
cleavmgtagbmchye Rﬁll Enodn irltheeattc. ) or different in
pr ot ei

sitio Contacting of an antipody wt
l0017?f$ oGt AP @%@»nga%&?nbxsatpé?tﬁaﬁe Apple gf groteases that
t {
can bgﬁ%“e. SRRl ol ielR1S oI AGATh A, URRRSin, rypsin
(arg, tylselecavet@rseqmnp@n‘éntmmlmsxa (phiegleindisnpail aleavagn seqvence), V8 protease,

di t C lLi quj d . t el .
Endoffiaashciy Cs Ensndbietat At BMGROR B Rt ngopegpginase Are-c.
Endop#didiRge ArFJNatFabt%r e pRsteARE, BRonih anRolMhds, W5 pRItéAe, and the tobacco

support. [001 I n"some enbodi ments i nvol vin

etch yimsproteasec Bmt@as@s wgful iin thie snefasisodBiednyentios wen be gesictioglly

engln%Qrte%i Q&i/ bt c%e%a};lca}flgr ﬁl{l&ﬁg d up%livifé% %Lﬁ?%r%l? g t d fp?«%c&?[)(% g{éhan enzymatic

proteiﬂﬁcﬁeeﬁ)’fng dg@ht\/(lsﬁhhaisbypr&emy edil i Mbditicd @ fasilitaieremnoval of the protease
i rmobilization of anti bod different well

from afe wlmpthifm@wag? Bioducty %%@fm%mlmy@ﬁe SlervAgs, SplmeRifications arc
kaow B SR S () BT B SR PR P b g @

haptepatﬁdl pobdsase, r(B ))afﬁaity depleteinatf‘ tingproteasenivith, ﬁcmedampm &b¢ad-bound anti-

prote, P el ARy e RO ErEBT R A SRR S RHORR Eeigeetgeraphy. The

activit6f z?ﬁ%%ﬁseecaﬁrﬂ%llhhlﬁﬁéd Qﬁ%xhﬁpléeﬁﬂl r6flin ﬁ'\i‘ltlf‘l?éét B&rotease inhibitor, a
convenient to individ y separ ate the snal

metalmhplamde €s E@u&;ﬁﬁm e1l<3he protein bound by each snal |

[Oﬂlﬁi dlt X %Ptr Iglglgg% g}eln% ﬁl 0tt61§2 ge%&%tgl%l)ge tisa gheﬁ%l%:al cé%au ing eagent such as

chemidal ﬁlb@faﬁc@ﬂi’ﬁ@ dbmpaiinds et cexadlgpe ﬁﬂ@ dnd@i@pﬁdlﬂﬁ)nds Nonlimiting
antlbodles may be conbined in snall pools of two or

exampisp of ehamips ¢ldaxing pgenth pslids ché%&eméwnws (Whichistsgyes at methionine

resid GRITAO oy Abin i edv i paRLPARNSE adeHEG1 elidue). pnd acid pH (which

can cldhde arFAkp-Bva bugnds &pae at,iAauled] etadt, ishyody.- pr ot ein

np aratlo anti body. fr.om .
001750y T bR gt Bheshedics, (o Hiialinogpasahatege, acid
phospHaBRE, ?ﬁ@teﬁrseﬁﬂéﬁﬁﬁﬁhﬂise B fy%élnﬁsr piRSFHatase) Hir@)t@ﬁlethf%}hne

be inferred based on nmenbershi'p in a particular group.
phoshaBsé &fc. )T bipdsesiani odtee enzypes san g@wemplowiaas protein cleaving agents.

anti body-protei n conplex fromunbound protein in the

sanpl e, the anti body may be linked to an agent that

faci Igdn@fles separation, such as a binding partner

(e g., biotin, ollgonucleotlde aptanmer), a solid

pport (such as a bead or matrix, including a
[0017%1 cr Hanpigyg lla?hersiﬁﬁmtm nd Ay wed heredt, "samplet pisPmagspy a variety of

sampigf%\é} Anfl/ok Bﬁgﬁg,tsucljrbﬂglb&gaﬁﬁaé‘thmlquld samples of biological origin, solid

tissue samples such as a biopsy specimen or tissue cultures or cells derived therefrom, and the
progeny thereof. The definition also includes samples that have been manipulated in any way

after their procurement, such as by treatment with reagents, solubilization, or enrichment for
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coval ent or noncoval ent, and may be direct or

indirect. Methods for |inking antibodies to suchagents
wa@e®smnedsBl known in the art. See, e.g. Kennedy PBCT/@BE2004/027005

(1976) din. Chim Acta 70:1-31, and Schurs et al.

(1977) din. Chim Acta 81:1-40 (describing coupling

o / ’. . q 7
s EERBHEE s A D PLULBIBLCORY U A ol
clinical sahe,rnd alse izohhides Relby/idroaktyreseaticupemitdats felldysans] seoaln, plasma,
biolo%lg::a]eﬁﬁjlmlflggi et hods h %%ﬁpgg géﬁ%;f?(%g gﬁ%’x%/@ﬁ?gaﬁfs?nr: %.?g. , bacteria,

RNVihREDY Bt Rbils, T0MR) Rtk i i .
yeas@NihBIVITBIOL A Ml SONER) St At & ‘{‘]“%TE""E%,E%&?““?E%BEE ymans. A

sampde tmay domprigsar simae cglborgmoredhdndd single celhplixameples of a sample include

iotin-linked.antibody;, an.ol.i;gonucl eoti.de, t o captur .
blood) el sk i e Fofie B SRE e ol A saiva, lung
lavageefmieal mdIR, e absiftd) rosefid flusd Ghucafs, SREEKTNAb A tah @R tears.

filtration, FACS (for exanple, using beads that are
[00178h e [Theseipmples caplepriepired by methads knowm in tha grist¢teas lysing,

: at i . I Lol S | a. mtrix. .. .
ﬁactl%ﬁ@ﬂornh%%r%a%}gﬂgﬁ%%@ﬁ% ?‘Q&lt@%ﬂl}élﬁc%%onapéa%g hfeg??rcca%tgéedgl%crodlssectlon

(LCNIp6xliedycia ynthifupdiiony IesohiresnsbodirBerkts) Quitelliilat figcthbtion methods are
e.g., a.dinitropheny] group, digoxigenin, ) i

used #q cI5ats ﬁplréqhgg ,ce]@l@'(ﬁmu Jar grﬁggo,ns;agug as sybgpliulargyganelles including
. e ' | group,

. nudef\lial\{ﬂtﬁgﬁéﬁaé B%é!\lﬁl%é)g lﬂllggir M%Flgﬁaé% £hdt %tt armet hyl r hodami ne,

[0017Yxa$riRetd cdoMal-tng tha sarRpletyéth) oneREDRY small epitope antibodies, the sample

may ﬁétrée;&g%%h %é%};tsdf %g@gbga@%%.ﬁ%az é)?i_sl%lgg Cglg%r%gp%ugﬁgs' detergents

(ioni® heBRH-iohiRY, RRhdtRIpes AR/boedi Ede &%@ﬂt SR aBEntY 3R %nd%n in the art.
capture reagents can specifically bind o bindin

[00180 e nUnderrasttaiprpincpaistantep, hualy baldesirgbleoimremavioeronigiroize abundant

I Pr Se. E , These anti bodies
pon Ry FSHAAR s EBE o AR e DB RO RS g metocs knovn
in thelanni GempdlBN yhichgeMapal (6r @HI@RW0NYEETuls prévrid LetRIAG fifs sample with one
Oregon G een dges,, Al exa Fluor 488 (Ml ecul ar Probes),
or mere §gyell §pIEQNs ankibertips oWy B upich peducten o rgmoyalsias geusduring or after

d d i C .
e R3E TR0 B RCES B, LIS B
moressmailaipitepd angikody(Fe)d Iarme ehbgdimtbniyaymaya andver redection of one or more
00169 L gopucl.eoti des can be used as bindin . r
sampte et - S PS eE e iR Sample, Wil rt s b Ha @Al Retiqpamtibodics.
[0018WC! @4 SonRCdiiSodiMEts, 3Bml dENAbIeaH e tﬁ@gan?w polysaccharide

mol ecul es. The oligonucleotide that is use t he
cleaviigf agent, orlexpmplestogedute bminiizs, ansl anyelimintite glycesyldtion of sample

eqyence he .ol i ucl.eptide present..qn.the capture
protef RERT & ary o Py AR R 05 BE S5 M shfmSaY e
enzyiaticallg Fkemnplat oﬁ#dlgmuﬁrﬁeuedeing ageRNmemds @lychbédases,

designed that will hybridize to each other. Inportant

endoglypasidressaeraghecopdpseeniighemisalssueh & tifumiometisnpyiionic acid.
Endo@ﬂ}cf)sﬁdés@&édéﬂeas Eﬂgoﬂéogﬂasé‘ﬁm&tﬁn%ﬁand Biolabs, Beverly, Mass.), and Endo

Ht (New England Biolabs) are commercially available. These endoglycosidases cleave the

chitobiose core of high mannose and some hybrid oligosaccharides from N-linked glycoproteins.
Exoglycosidases are also commercially available from vendors such as New England Biolabs

and include, beta-N-Acetylhexosaminidase, alpha-1-2-Fucosidase, alpha-1-3,4 Fucosidase alpha-
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sequence, the length of the oligonucleotides, the
hybri di zation conditions (e.g., tenperature, salt

w@omseIssat i on, presence of organi c chem cal s, PEL/TSI004/027005
and the nelting tenperature of the
ol i gonucl eoti de. [00170] Solid supports suitable for

1-2,3 Mﬁﬂhjsidai’d Aphbl1LOKIaAE)si@RE, NrRU BRI dASe B[p‘?fa@ @‘Neﬁfaﬁﬁﬁlﬁase beta 1-3

npl e (and modi fications to render solid support

Gala%*eiﬂfl%?ﬁi andradpha; -Nrd ety i-galengosaminidasdi es) are wel | knovvn
in the art. Exanples of a solid support include: a
bead (i ncluding magneti zed beads), mcrowell plate,
and a protein mcroarray (e.g., technol ogy owned by
Zyonyx, Inc. See, e.g. US Patent No. 6, 365,418). Thus,
for exanple, CdSe-CdS core-shell nanocrystals enclosed

a I

[001%2(]) upl Tfﬁ&r:] gdl{Bnglzé]E&Jﬂ‘fqg@?%tgl r ééi CtX lllglfsﬁj Bllﬁ%l%g li Fhe invention.
(1998) Sci ence 281: 2013- 2016. Simlarly, hlghly
fluorescent quantum dots (zinc sul fide-capped cadm um
sel eni de) have been coval ently coupl ed to bi onol ecul es
for use in ultrasensitive biological detection. Warren
and Nie (1998) Science 281: 2016-2018. Fluorescently
| abel ed beads are commercially available from Lum nex
and Quantum Dot. [00171] The bound protein (or in sone
enbodi ments, pol ypeptide fragnents) may be rel eased
fromthe anti body-protein conpl ex using conventiona
I mmunoaffinity elution conditions such as acidic pH
ionic strength, detergents or conbinations of the
above. Generally, peptide or protein is de-salted for
subsequent fractionation, characterization, or other
anal ysis. a. Protein cleaving agent [00172] In sone
enbodi nents, the nethods of the invention further
conprise treating the sanple with a protein cleaving
agent, whereby pol ypeptide fragnents are generated. In
one enbodi nent, the sanple is contacted with a protein
cl eaving agent prior to contacting a sanple with at
| east one snall epitope antibody. |In another
enbodi nent, protein is contacted with a protein
cl eaving agent after separation of protein from an
anti body-protein conplex. [00173] Protein cleaving
agent treatnment generates protein cleavage fragnents
(such as pol ypeptides), which can facilitate
subsequent mass spectral analysis of the anmount of
protein and the identity of proteins in a sanple(s).
In particular, treatnent with a protein cleaving agent
treatnment can facilitate the analysis of proteins
whose nol ecul ar masses exceed 25 kDa. Protein cleaving
reagent treatnent also may facilitate accessibility
and/ or access of snall epitope antibodies to a cognate
epi tope. Protein cleaving agents are well known in the
art, and are
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further discussed herein. In sone enbodi nents, one

protein cleaving agent is used. In other enbodi nents,
wOe0s/0148an one protein cleaving reagent is useRPCT/UR2004/027005

sonme enbodi nents, nore than one type of protein

cl eaving agent is used with respect to a single sanple

(e.g., two or nore types of proteases, two or nore

types of chem cal cleavage agents, or a conbination of

one or noreprotease and one or nore chem cal cl eavage

agent). Conditions for treat #xAMBLES a protein

cl eaving agent are well known in the art. [00174] In

gggngrgﬁig@%%ggé@ﬁmﬂ cqﬁgia&grg%%ﬁﬁtoijfm@ dDifdbE nfibodies

cl eaving agents, include, but are not limted to:
[00183y nBiveymaiunizatipy p@lbfpﬁ[(tl.dcgm thy formaeafdgkipbkedtiggtai) Peptide (MAP)

e Ay By 51 88 ESUPAS ESUENCE)1S e

crossiraatoipltp beirasdicky entlbodfR ARPFHALE bPRS SacMisthrGn different MAPs of the
Endopr ot ei nase Arg-N, Factor Xa protease, thr on‘gl n,

same sgAuepedn hdering lgcaiions.c Baeh of dhelinthenivasvaquotypepicdes wias used to
: ERL Fo = ful.in the methods of the
lnmn?H%gﬁ?%gﬁ:E%%uggéggﬁgéﬁgéﬁ ?QEngineered and/ or

c heniTablel 3y Desigh bf #omteizt@vNpeptiddl ysis. It is

appreci ated that an enzymatic protein cleaving agent
h a-—rotease)l-can-be mdified to facilitate

[ conp ac
[N L aS o mOT COao T —oar e —H

Peptidey o PUf | t¥HEHt ease from the pol ypeptide cl ¢&EQJP NO

MAPPT oducis TorTowing polypepiiaesstgavage.—Such
modi fi Cat i jpAsetplatorkHSIFH, REDTGQVIKRNOVIngARde: | (1)

bead- bound| {e. g., |atex, "SMYEEr nmagnetic beaf)
tease; /2) hapteﬁqa_t__ed prot ease, (Q) affinity

vt b

MAPHer] ot Pon TR . ,
pelo: bound AcdPEIBLEBTONTSITITRIG: .3 oo

suljstrate)| and/ or (4) size exclusion chromatogrgaphy.

h i Vi f o et bj fed, T
MR o iy PtaforPL PERRIENPEVRENBELMASS, oL o

etal—chetator—{e—g——EGTA—ERTA)—etc. [ 00175} Ln

MAP‘gnlct hef enjictityfetiin-L BPRKAL FYANQNERYTHAYRGEMAP S| a

de
O<T

cheni cal ¢l eavi ng agent, "sUChH as™~theém cal substphnces
nd coppounds that—chegue—pot i &

MAP%lords. No || A¢eitylatian-ERA " QIENQNRGTH HelA ng

agents indl ude cyanogen brom de (whi ¢h ¢l"eaves fat

met hi oni ne residues), hydroxyram ne (whicthrcteaves
bet ween an Asn and a Gy residue), and acid pH (which
[001841,, Notenipelahle IAsp- Pro bond) (see e.g., Ausubel et al.,

supr ) j [, e iments, .
P P S TR B - e
From Menaphed@sleOpprotedi, Ros@ininyeK PITOS PiHsRSEImEY 4i8bdY epitope

%¥r qu phoi hat ase, protein threoni ne phosphatiase,

(Malo yeg/fcgre liehals $98)and other enzynmes can be enployed as

Pr Ot B 9B WA 3R e sed@EReE of MAP1.

Polypeptide MAP3: LTPKK: Motif 1 of PSA (Nagasaki, Watanabe et al. 1999).
KKTTNVLTVPTNIPG: From Meningococcal Opa protein, containing two published 3mer

antibody epitopes: KTT and NIP and one 4mer epitope: TNIP (Morelli, et al. (1997) Mol
Microbiol 25(6):1047-64.
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[00177] As noted in the definition and as used herein,

"sanpl e" enconpasses a variety of sanple types and/ or
woeiogions31t such as bl ood and ot her |iquid sanpl B&T/082004/027005

bi ol ogical origin, solid tissue sanples such as a

bi opsy specinmen or tissue cultures or cells derived

t her epglopBptia@MAPE IPTRRIRWrohiPS &0he sdh€adBiHe JJ gﬁ&é

al so includes sanples that have been mani p
LTQEN)QN%(;‘THf Aarimppsiogenie saguereS talpha-dehC5$ehyted bg ﬂNﬂ&Smar computer

prog¥%ﬂ11{r. m?ﬁ&% 2\)1”%% n%}éscca ﬁ% hr%gés}n ﬁgr}rlp]gga g;?xer epitope 1Y and four

aminpakids bﬁhéﬁiet sitope, TNYN@ aad oﬁzﬁ?‘%bﬁeplt@ﬁé?‘l’wmés(l\@arelh et al, id.).
clinigc sanple, and also includes cells in culture,

cel | mﬂé% MRS TINRY TNIRf% dires, Meningaepcqal @paprotein (Marelli, et al,
id). PROBRGIERETIL vhesnldd i S5HR AP o5 ) sample can be
froma m croor gani sm bacteri a, yeasts Vi ruses,

[00185]r oiTol, setvifdereerding golypﬂitﬁlei Sfereétlélsﬂgﬁédi (1) B-teghii@lly blotlnylated
th mmal s such as hunmans. nF y conprise a
wi SAImG SeqrsRees s the I%W@t@n@@ YPePt@@aﬁSélPhV@ ipfl a@eﬁrﬁ@a@) 43 10mer
biotihy)&tkd g6l
B0 RIARES SRS M eIk gon s o i
Tabled). i va, |ung Iavage semen, mlk, nipple aspirate,
prostatic fluid, nucous, cheek swabs, and/or tears.
[00178] These sanpl es can be prepared by methods known
in the art such as lysing, fractionation,
purification, including affinity purlflcatlon FACS,
| asdrablebiBiptinylntedseresning nadypeptiGry(approximpelyr?1% purity)
centrifugation. In sone enbodi ments, subcellul ar
fractionation nethods are used to create enriched

Peptilié ul ar Mlersubcel l ular fractions, S&jifdpc@s subcelTular
or-ganellles—inel-udi g nucl ej ; mt m‘hnndrl a heavv and

Pepi-fnt nenbHhnes Asellatipn-dFS LEMPEDT GQVKKAFTNY -Bintin
contactliy ng t he cgnhl e with one or mre small epi tnne
Pepili bod e318 th =A§mlen1P£,DEé}QW&KHMSIaEHanﬁn
atabl deratdin andlor—solubilizina nroteins
Peitillh aq {gé =Ap@tykafemlcT%1ﬁuw@”ﬁV®fN@e@mpes
IUI IC i ” ClgCIIL Cuelh aoAant e arn lknnwn 1 n the
Pe FS‘H’ do18t]  Undestylaipei PR KL [QFNQNR G I Y Baotin
rTabgte 4 p— ve e—ghtufdant-—protetns
Pe}gsre-gsent i nMaJl S aéﬁ‘?t@lauf)% Imi%ngm@NQMQTH-Bmtm
i TTuno epi eti o T, Or ot her—methods—khown—inr—the—art-
General ly, such renoval (or reduction) occurs prior to
contacting the sanple with one or nore snall epitope
anti bodi es (however, such reduction or renoval can
occur during or after treatnent with small epitope
anti bodi es). Any suitable reagent may be used,
i ncl udi ng one or nore snall epitope antibody(ies). In
one enbodi ment, renoval and/or reduction of one or
nore sanpl e conponents is effected by treating the
sanple with one or nore small epitope anti bodi es.
[00181] In sone enbodinents, it may be desirable to
treat the sanple with a pol ysacchari de cl eavi ng agent,
for exanple, to reduce, mnimze, and or elimnate
gl ycosyl ati on of sanple
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protein. Renoval of any carbohydrate noieties may be
acconpl i shed chenmically or enzymatically. Exanples of
weolgsasshar i de cl eaving agents include gl ycosPOEEE204/027005

endogl ycosi dases, exogl ycosyl ases, and chem cal s such

as trifluoronethanesul fonic acid. Endogl ycosi dases

such as Endogl ycosi dase H (New Engl and Bi ol abs,

Beverly, Mass.), and Endo Hf (New Engl and Bi ol abs) are
Tabbmftglthfde)dﬂmlﬂlﬁm;ﬂatea' Wn@@ﬁ&gbyms ‘é@ﬁﬁ%xiiﬁzﬁ@l‘y@O% purity)

the chitobipse core of high nmannose and

Serigl | gd’s"@é‘éharl des frony deln@ged gl ycopt &mntm in lmfmunlzatmn
gl i dpses are al sO conmerciallylavail abl e..from
num&éﬁdo?ﬁéﬁéuch as New Engl and Bi ol abs ahd i ncl R§Btides

1bet an:‘lblAb et y Abeylased i SILEIABED Tl Biddn 1 - PaEARPSI1gase,
aln Eucosidase alnhal-2 3 thnogldase

23] Bh%ﬁpﬂ % Nhﬁﬁ%ﬁ%ﬁd&?&%@ﬁ’&ﬁﬁrﬁmge M phb2- 213

31\%&2&% - g@ 8%Yﬁsam ni uﬁﬁt@’\’é@ %/FP%‘ ?3 e

4Exanpdpist ar eApdtoMicd FHIREDTGQWH-Badthy  PNIAPOA- 18] m t,

thel i nventilon EXAMPLES Example 1: Preparation and

Schar Beitlet i zpbrriateel- WTG@B’%@o@m MAR kS 1700183]

M £r e Ak T GETTE R [0 RB okl of NE0! kg &P 110

7s hompizm Tal bAeetgﬂateakmsmqmmoﬁrﬂ CROAP MR § OVTAPS €1 |

alsib-used tio evaluate cross-reactivity of the induced

8ant | Redres, | Heetvipted RTGR VIKHET TN ioin o hMAP 10817 VAR 3-12

P N R S A R v

104 Babdp2G m CAcatgbRg-GOVREATNVELEGHS - | Nadies-34 Design

of Jimmunization polvpeptides Peptide oup Sequence

11seq Fep2n60 NWGWM&@&VK&WH%&M PEBIAGRA-2 MVF- VAP

Rt orf L EURET ey wme;q“mmww s

13NZNZREpRIBY  MARdetflatdd SR T BN VOISTIFTRICKR
MABS r; Acetly]l ation-TLYNL|I TN PQ | >LT RGITH" - VAP

147 00 1ReRP-Not ecatgatpdii{ BISVHEBFigdiotinde A2 6-18

RY

S meRer o IPRIST OO SRS, ST VAT R &

16pubitepbead Jrdetylnted TPRK EPNVRPEBioNRT Of M p3MRI £l | I et

1998) IPol ypeptide MAP2: Alternatle sequences of

17vpaRiPep3-3 | Acetylated-PKKTTNVLTV-Biotin | MAP3 3-12

18 Pep3-4 Acetylated-KKTTNVLTVP-Biotin | MAP3 4-13

19 Pep3-5 Acetylated-KTTNVLTVPT-Biotin | MAP3 5-14

20 Pep3-6 Acetylated-TTNVLTVPTN-Biotin | MAP3 6-15

21 Pep3-7 Acetylated-TNVLTVPTNI-Biotin MAP3 7-16

22 Pep3-8 Acetylated-NVLTVPTNIP-Biotin MAP3 8-17

23 Pep3-9 Acetylated-VLTVPTNIPG-Biotin MAP3 9-18

24 Pep4-1 Acetylated-LTPKKLTQEN-Biotin | MAP4 1-10

25 Pep4-2 Acetylated-TPKKLTQENQ-Biotin | MAP4 2-11

26 Pep4-3 Acetylated-PKKLTQENQN-Biotin | MAP4 3-12

27 Pep4-4 Acetylated-KKLTQENQNR-Biotin | MAP4 4-13
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Pol ypepti de MAP3: LTPKK: Mtif 1 of PSA (Nagasaki,

Wat anabe et al. 1999). KKTTNVLTVPTNI PG From
wormsngsspccal Opa protein, containing two pubPCEOEN04/027005

3nmer antibody epitopes: KTT and NIP and one 4ner

epitope: TNIP (Mrelli, et al. (1997) Mol M crobi o!
285( pPephOst /- BAcE9IaRSOL TOENMINFG-Bidfok K| MAPIB T2A, The
qasr qu in egt?de MA\P?,Q FNON 1H: An | nmunogeni ¢

2% equBended of Abghlated-MENQll\mﬁdBid&m DNIGL I 6-¢ 6,1 APEr10-19

coecenl ot ol n

o B ho peessrep o] VRN Chapay | MWL 46 MePe 120
3PNEf p&aLs opeAc&_l/mﬂ@ @Ng@ﬂz@rﬁﬁﬁ tﬁmpgﬂg%hww

(Makell | ol ypept i d | PG
3%Fr opPevdrd ngoAg@yJated@ﬁQNRﬁTé{IfY ana MA®L9-a8, |cL).

HFEENONRGTH:-The A_peptide MAPA 1001851 Two
3js_et W e‘é t}ﬁlﬁfé c@%@% fmlé de@rﬂe]d)‘l% 1) 5
345 tlepeparel | YAE’étﬂtaieﬁMiT@QﬁRC?HI@’ Bﬁﬁn i ﬁiﬁﬁﬁe 435 as

thel i mmuni zati oh pol ypept i and
3 2) B@SI-DTerAmtyihtedy"Méﬁ\HNIiBﬁillyBﬁmhl desMMRShl-wquences

P | on—nola ides (chn\l\n Ln
3 aI ablllbeéfl’éjfl : a%Feéﬁ&tedéYWmﬁLTeﬁl%léFeEthi’gPS -11

30T VRGBLT 0eSK PRI TR RIDG YA ) MATI4E e
Sequence Pepl|-0" 18

38Acet196pét4 on- Mﬂm&mth| n| Peys-40118

Analt ; COKKTITINVHSLEH Biot in DanQ 0 18

3gA\;etl§ﬁp§f% on éhw RPN GHIERE B Y | n M@pﬁﬁ 501%0

cet fg on ] I J
402(‘etzélpgt6i on-&r‘lﬂé\i’ E%?%-TOEW@ 1(}I1é‘abl e % Forty
41t hr el%ﬁpISGrrer zbcabylauagHIHGE?ﬂ‘QM&gomol ypIeIﬂIBSdB%

[aY BT VA rial Denkt i d nce

DoC RS & | ARHFI Lo DR, oo, pATRGoL 1 Papl
- TCE T T o =2
43'206 il giggg- SL FﬁPE%épeo Bi %Pﬁﬁﬁmﬁ‘ 101 Pé?éli 3

Acetyl at ed- LFHPEDTGQV-Bi otin MAPI 3-12 4 Pepl -
Acetyl at ed- FHPEDTGQVK- Bi otin MAPI 4-13 5 Pep 1-5

TR L e RIS RG SRR S S—

mouse using standard methods, and tested using ELISA as follows:

ELISA plates (Corning 3369 or similar) were coated with 100pl/well or 50pl/well of
streptavidin (Sigma Catalog No. 84762 or similar, Spg/ml in 50mM carbonate buffer, pH 9.6).
Plates were incubated at 4°C overnight or at room temperature for 2 hours. Following
incubation, plates were washed 3 times with PBS+0.05% Tween-20 (PBST buffer). Following
washing, plates were blocked with 250ul/well of PBST, and incubated at room temperature for 1
hour, or at 4°C overnight. PBST was removed, and 100pl/well or 50ul/well of a test
biotinylated polypeptide selected from Table 4, at a concentration of 5 pg/ml (diluted in PBS)
was added. Plates were incubated for about 30 to 60 min at room temperature. Following
incubation, plates were washed 3 times with PBST. Then, 100ul or 50pul/well of test serum (i.e.,
from test bleeds) was added, and the plates were incubated for one hour at room temperature, or

overnight at 4°C. To titer immunoreactivity, the serum was generally diluted prior to testing to
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7 Pep2-2 Acetyl at ed- EDTGQVKKTT-Bi otin MAPI 7-16, MAP2
2-11 8 Pep2-3 Acetyl at ed- DTGQVKKTTN-Bi oti n MAPI 8-17,
WORMR3/OW8IL 9 Pep2-4 Acetyl at ed- TGQVKKTTNV- Bi ot POT/NEE0D4/027005
9-18, MAP2 4-13 10 Pep2-5 Acetyl at ed- GQVKKTTNVH Bi oti n
MAP2 5-14 11 Per2-6 Acetyl ated- QUVKKTTNVHS- Bi oti n MAP2

sl PRl g 508 PN R B0 e i
PBSPe [i3-dStedimitivbdyt ddiE TANMIHBB0 Bt of VPRt d8e1pG (and TgM)-HRP
coniYsghgs BB R IR IoEPRICT H/LTo-B b RioigPs s aed fo cach well, Plats
vl ST 510 B o o,
subs@ap gSigmadiastyORID & dvaKId'dBdLa]ikYEiTGuBaied imthidB% € rdotn BOnperature for 30-60
i R L TR G AR 54 S i

not sP@E@d BARGBAW B, ?IZRP\MJ MR RAR S‘t@ Rl RthMAIEM §ul¥t?r1c2§t1d and plates were
3-9 Acetyl ated-VLTVPTNI PG Biotin MAP3 9-18 24

read%émﬂ Acetyl at ed- LTPKKLTQEN- Bi oti n MAP4 1-10 25

T b e T AT R R—

obseﬁeﬂﬁoﬁl rﬁi‘d%tm{ badupel1 KKE 3 QiNEhiRe Bhioé W@re’%?ﬂtuﬂreame?.e P4 Pmice in
Acet yl at ed- KLTQENONRG Biotin MAP4 5-14 29 1E;Degp -6
group\d ShQect BEPNE TOINORIFRSIFOIRIC 49 ﬁqxemmpcém@udwﬁ -2.6:1182,8¢0). In

R by ok ISP s o

react&ﬁy%ﬁﬂscﬁeeﬁugtgoﬂsqiepﬂddélk@i@@-ﬂoﬁgﬂups L andB\dde B th8 s@pience

horm gl BN S0 BN AT KRB Vepropaigepiais mice #2-1 and
#2-4 BepressingAafibylias et et ERricBhsd éo%c%@ﬁtcﬂpe&ﬂresent within more than

one screening antigen used in the ELISA assays. A test of the #2-1 and #2-4 sera versus 23
10mer biotinylated polypeptides that span sequences of all three immunization polypeptides for .
group 1, 2 and 3 mice also demonstrated a broad cross-reactivity.

[00188] Eight test bleeds from groups 4-5 were tested by ELISA. Group 4 mice demonstrated
a modest response to their relevant screening polypeptide, Pep4-0, while exhibiting strong cross-
reactivity with Pep3-0, the screening polypeptide designed for group 3. Group 4 mice did not
show substantial cross-reactivity to Pep5-0 even though there is significant sequence identity
between Pep4-0 and Pep5-0. In contrast, 3 of 4 mice in group 5 (mice 5-2, 5-3, 5-4) exhibited
robust immunoreactivity to both their screening polypeptide, Pep5-0, and to the related screening
polypeptide, Pep4-0. The sera from the responsive mice in group 5 did not demonstrate
substantial cross-reactivity to the Pep3-0, even though there is a 5 amino acid block of sequence
identity. A test of the #5-2 and 5-3 sera versus 23 10mer biotinylated polypeptides that span
sequences of all three immunization polypeptides for group 4 and 5 mice demonstrated two
broad but distinctive reaction patterns with the mapping polypeptides spanning sequences of

immunization polypeptides for groups 4 and 5 mice.
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36 Pep5-2 Acetylated-1 YNTNI PGLT-Biotin MAP5 2-11 37

Pep5-3 Acetyl at ed- YNTNI PGLTQ Biotin MAP5 3-12 38
w@e@s/0M8scet yl at ed- NTNI PGLTQE- Bi ot i n MAP5 4- 13PGBUS2004/027005

Pep5-5 Acetyl ated- TNl PG TQEN-Bi oti n MAP5 5-14 40

Pep5 6 Acetyl ated- Nl PGLTQENQ Bi oti n MAP5 6-15 41

) o T e —

respoﬁgﬁs %ﬁuﬁ@ﬁrﬁb@ixﬁ"ﬂah&&' QENEIRES Bi "thsél niéPrer2-s¢Bcted Bir8ybridoma
After a standard period of inmunization, inmmune serum
fusiogfas col | ect ed from each nouse using st andard net hods,
and tested using ELISA as follows: ELISA plates
(Corning 3369 or simlar) were coated with | GOm
Thblesl IImmﬁﬁmeﬁcmBhty afd a‘t)sseq:mmm'fltb'r of feRictpaamicatiniChgupio? and S to
S4762 or simlar, ) g)f arﬁgnate buffer, pH
9.6). Plates were |ﬁ 'é'lngd"’ PeRHAEN kPni ght or at room
tenperature for 2 hours. Follow ng incubation, plates
were washed 3 tinmes with PBS+0. 05% Tween-20 ( PBST
Ter oW N fz€S - JRI40CK
M%n /%\gft off PBI;% Yégn%; |§nl::e bgt%gd aﬂpglg?h“temq%rgtd&?e
2ﬁbr 1 hOuRs or| at 08G00over ni 6383 PES‘H\Itvt/asstafdenDMtesmdd

. L] | OF Od I\nnl | AN + Aot At

%I ypepld‘?é 9 se| ectld®’f r om Tgi?rl gm U:'NL I I%?ﬁjn::;mqté‘?sfeéln
293 S| Mg dﬁ?' UTET olpgkBS) | Wag 13¢ded. Notdtsesd ‘Q‘er}@ot tested
pat e 19)

i ncu about 30 to 60 min at roomtenperature
2FbI | pwi @g77|6ncubat 070 pl at eé. Bﬁére waSdtesest@l t i Méas tesitedh

PRCT aor L0 Y wawnl

v I o
T RIT TTCTTy —_OT v Aw vVCl L UDL e | UIII \I . .
5_frorr t]ggttteﬁF‘%edsl[\Io’i/\tﬁge ddedOlgﬁd th rﬂét es Werg'979
5'-1‘CU°aNgPte§t9& DNQoftRsE] a T equkt € ef qighe, jor 1548
overnig at 4C. To titer inmmunoreactivity, the serum
Svhs geNelrta*tb(j/ leulttesiecpr or Qh’ites |n@4f76 500, 12080,

elal or - 220N all o H t were

5\7\£sh dNS”F?tﬁ@s \Lr‘mNP "T’sﬁgT. T8 1&& ec ﬁt9lgody ﬁ@?ﬁg
710,000 difution of goat anti-nouse 1gG (and

Igl\/p- HRP conj ugate (Jackson | nmuno order No.

5-036-071, or simlar) was added to each well. Plates

001, US4 PR SO B 1M e

hybridasia fidREhs)usingP3addest myedorhacalblidesd a fusibh @ahizar kveat geneoted using

s R S0 SR S L S5 s S v

[00192C T B3 HESoRd oisstc%ﬁﬁlg hﬁkf‘d@ﬁlﬁ@frbﬂleérﬁup Q"%’d 5 @864 WeR analyzed
was stopped with 1.25M sulfuric acid, | ates were

by ELEdin26 @Bl plates, essentially as described above, usmg the corresponding screening

polypeptides, 2-0 and 5-0. Following several rounds of screening, 48 positive hybridoma lines
were identified and transferred to 24 well plates for expansion and additional characterization
including epitope mapping. Of the 48 positive lines, 33 were derived from the Group 2 animals
that received the MAP2 immunogen while the remaining 15 originated from the Group 5
animals. Most of the hybridoma lines (~94%) were the fusion products of B cells harvested from
the spleen. Thirteen of the 48 hybridoma lines expressed IgG, 25 expressed IgM, and the
remaining 10 hybridoma lines were expressing both IgG and IgM or were not expressing either

IgG or IgM and were therefore expressing either IgA or IgE.
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[00187] 12 test bleeds fromGoups 1, 2, and 3 mce

were tested. No i nmune response was observed fromm ce
wo poogioeesps 1 and 3, and these mice were not stRdi/E82004/027005

further. AlIl 4 mce in group 2 showed strong i mmune

response to screeni ng pol ypepti de Pep2-0 (>I:32,000).

e
againtithdrefevagtanicaging pblypeptidedeishet esiypasilie 200 ogpadymptide 5100, 13 of the

3 .due to the seguence honpl o het ween NAP2 and )
48 hymmmﬁ;stactmé%dgaﬁ%&m Yovie ?%yae%ia% e At sefpge specifi
bindhg%ztg h@&%ﬁ%l}%g%?ﬁ&éﬁ-@g G RBHiGRad tiRhd El_@lcf‘-@ﬂir&ii%%l% gi. e., bound

tinct an se epitopes present within nore n
a varietyef siigemeplidgseanticgen faibeldo bind (nefleBtingS#itlms 8 false positivest clonal

. of the #2-1.an 2-4 sera versus 23 | r. hi,otinyl ated
instat iy B 5 AR e oBi e B BLEE PEPaBRTor el Do T bound
contrblWRIRIcEARInAE BOAYpeptides for . group 1, 2 and 3 mice

al so denonstrated a broad cross-reactivity. [00188]

[00198] ghTha Eshytidemds that specificallipboundso weseeningpelupepbige 2-0 were epitope

mepn i s PETE4 B eGSR i R RAeR 05 SRR bioiny s
mappﬁigfﬁowliebﬂ@ess?dmmﬁ_awss @Ak DVI fo)2-94 dnbl 3PERB-9 (sekTable 5). 10 of

screeni ng, pol ypeptide designed for _group 3. Goup 4
the 12vhyhsidgma lines exdibiipdsnpamum ieagtivity 34 s dagle mpppipepglypeptide, 2-1,
ot LSRR MO 565 G LS SRR s o
mappﬂlggioo‘,ﬁ)epﬁdd}[ palppeptided 2-¢ tlﬁ{)ﬁ%h B—r?&,nd 2-Ahrenghi2s9.t Because these data

A . ,

shou G b SRS b et oo bt LSRR goes, ve
consii&%le% ?%Efgh%ﬁ(lji}cygﬁ%’t&ic HiEa8R Rsdcidh Wik irﬁl%?@i%ﬁﬁid{&fﬁh&ﬁapping

. ' not denonstrate substantial _ o
polypeptodes (speeifically, bjotineavidie iPmobilzatien) aves phyeyting antibedy inding to the
. 5 amn id block of s ence..i dentjt A tes .
epitop ey ing GeRdC yaeedt THSERCHS Bibdatiy e BLISARpitope
map 1ROUP EMis, dRSeviahAte dPROPSHRLIERRE Gsiff a dbinpéthlv@dinding assay.
i muni zati on pol ypeptides for group 4 and, 5 mice .. .
[00194% rolnsii viduad mapmiv PP yREPTsies Wereseyatatadar thels @biligy,to inhibit antibody

i 25529 A 10 BRI RS VRSB0, SNl g, o
formatitle SOmbma]ﬁpﬁg)g.ﬁ&]yp@tidm)wﬁne not ttherdd within#fde biadidg Godep of
m ce #2 an

s R RS 3 RS RRREAGR v

antibS®) RedeRbwitRin Y 8% b8 PRy EtRIRRS CohRRliforPexperiments were performed
I noreactivity and cross-reactivity of selected nice

using stanGemiupeth@saisthg3he 3-Osscresaimgmglypoptidserstixades stremavitineoated 96
et SRS oA R P E R TP 00 © 2
[00195] Using the competitive binding assay, the epitopes recognized by 10 of the 13
hybridomas were determined. Eight of the hybridomas were specific for the epitope PEDTG,
hybridoma 2.03 was specific for epitope DTG and hybridoma 2.11 recognized the epitope
KKTTN. Hybridoma 2.31 exhibited a complex inhibition pattern suggesting that this line is a
mixture of 2 or more specificities and should be subcloned to segregate the individual
reactivities. Finally, hybridomas 1.02 and 2.12 showed poor discrimination in the competitive

inhibition assay. The results of this analysis are summarized in Table 7.
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2-2 0.250 1.167 0.213 Not tested Not tested 2-3 0.222

0.685 0.141 Not tested Not tested 2-4 0.776 0.970
wWO02850199t tested Not tested 5-1 Not tested NoPCT/ES100€027005

0.178 0.28 0.979 5-2 Not tested Not tested 0.146 1.714

1.548 5-3 Not tested Not tested 0.13 1.479 1.773 5-4

Not tested Not tested 0.128 1.915 1.464 [00190] The
aninals cLi fice h no d | eens
nar vest ed, fhr\*‘eﬁ Eritabe hrsfed TP Eﬁge filphition;

LS04 200, 7. 208, 2 10and 223 BEDTG | dt ed

i swbei@m&menmngwpoalglqw in
t he ¥3st ﬁHWERFGQ?fr eening, hybridomas fromgrogp 2
and |B18i cel wer BPEREEIRKKed by FIISA in 96 well platds,
essefd-lal | y_as P@@%‘N%ﬁd above usi ng the
l ...2-0 and 5-0.
Fol | BWwiing wVMﬁDTﬁounds of screeni ng, 48 positive
hybnrdama | ishegspanere i dentified and transferred tq 24
wel llpplsat es Lemreexp@ansi on and addi ti onal
chanagtser | gat rgrrpir@izudi ng epl t ope mappi ng. O thg 48
posij#i g€ ] nesgpreddcieize derived fromthe Goup 2
ani npJ§ THAT FeE@hy@&kxrNe VAPZ T mmunogen whiTe the

r emapF1;Ng 01T O IRLERLPM e Group 5 animars. Wyt of
t he fyfarrdapma | | l]}vi;?@_;q{ﬁﬁf/q werethefusionmproduct|s of

B C I'T OTTI I'ne bpl ccCll. IIII ILCCII UI lllt 48
ed—tgM—gnd
( fck e H-rres Vv@f@""“ex"ﬁf"es'S"i‘“ﬂg“bﬁf* I gG
Ve e Ot eXpF-e5Si Ag-et-t-her—+-gG-or—-gv-gnd
P -Iﬁc:r af.or.o T&éﬁ %Twnn a| t har L.aA..aor.laE _l.001.99 |
\I\er G CTTTOT TG U T 31_\ T T 3[_. L \J\J.I.\.ll_] n
t he wg%_éond r nllnr@Qﬁnggnnl ng’ h\/hr! domas—s | ect e for

expé S%n. \ere rQVijEHﬁ :m:n nst...t.he. rel.evant :
scr eBing _pol ypepVFHENEETL her pol.ypeptide 2-0. or
pol ypErst i de 5- O) of the 48 hvbr| domas_charact eri Zed
af t eP2t%he P4 wel | expansion phase exhi bited sequerice
spegbiHdic Db| ndi nd-TEBETINUL scr eeni ng_pol ypept | de 2-0,
Ot hersdzybr | domas TeegrmvEDN- specifically (i.e., bodnd a
varijeia of | ol i gopeptrmeLBequences), failed to bind
(refipeati ng eithergarmals® positive or clonal

I NSt Ak Pakidov: Sl 8o BkekNg t he transfer and

subseguent [pi.ewagati on 1 n 24 wel T plates) or boun
contlglz We| Isgrgiatras Nl Ng BSAT [00193] Thé hybri donas
t hat T RReci ICafdnt ThGHRD 10 SCreening pol'ypeptide
wer Péa_gito <] nq@;%%gwﬁlrng II:LI SA-asdescribed-abovy,

usi ios a{, chi fcl ent bq.’.K'kTIﬂ‘&VI_iléHIBI C-ternimat
bi ot béJ‘a' at-ed

1
o

KETTNVHSLF
P2-9 ‘ KTTNVHSLFH
P3-2 TPKKTTNVLT
P3-3 PRETTNVLTV

1.02 and ;.12 Patiern: Patiern is vnclear
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mappi ng pol ypepti des: pol ypeptides 1-1 to 1-5; 2-1to
2-9; and 3-1to 3-9 (see Table 5). 10 of the 12
whydsiotssr | i nes exhi bited maxi num reactivity BT/OSH04/027005
si ngl e mappi ng pol ypeptide, 2-1, and that hybri domas
2.03 and 2.1 showed strong binding to different
00196]er | appid@nsRtifivébin ' | td
AT obeh 3a e o i Rl AERRIId e RO YAER K OAfined that
hybridama 2d greagnized dhrpenitone KiIEN, pot the apisined{ 6T i mpisngpested in the

: P 0 t hybridom .I.ines, we considered .
prelifRPEREL D T BEor B AR RindlFE assin G Efsiepitope
chardcteriaitidn destrited abbvd foe tHERBRinhGHRASHRE PitedERilts of this updated analysis

speclchallg%&lm otin-avidin imobilization)

are s Pt #hd; indaly g—@d%;idgmqg 298 (elso ealleddph@Wp2 0p) \ggzﬁ)AOOl-Z.M) and
t
211 o onnal )58 o S B D feE L

eval uated epitope specificity using a conpetitive

bi ndi ng assay. [00194] I ndividual mapping pol ypepti des
were evaluated for their ability to inhibit antibody
binding to the 2-0 screening pol ypeptide affixed to
streptavidin-coated 96 well plates. In this format,
the | Onmer mappi ng pol ypepti des were not tethered

wi thin the binding pocket of streptavidin and
consequently should not be sterically hindered from
interacting with a reactive antibody present within
the set of 13 hybridomas. Conpetition experinments were
perfornmed using standard nethods using the 2-0
screeni ng pol ypeptide affixed to streptavidin-coated
96 well plates and | Orer mappi ng pol ypepti de added to
each well. [00195] Using the conpetitive binding
assay, the epitopes recognized by 10 of the 13

hybri domas were determ ned. Ei ght of the hybridonas
were specific for the epitope PEDTG hybridoma 2.03
was specific for epitope DTG and hybridoma 2.1

recogni zed the epitope KKTTN. Hybridoma 2. 31 exhibited
a conplex inhibition pattern suggesting that this line
is a mxture of 2 or nore specificities and should be
subcl oned to segregate the individual reactivities.
Finally, hybridomas 1.02 and 2.12 showed poor
discrimnation in the conpetitive inhibition assay.
The results of this analysis are sumarized in Table
7. Table 7. Epitopes Predicted by Conpetitive
Inhibition Pattern ofl JA. 24 . 2.04. 2.06. 2.07.
2.08. 2.10 and223: PEDTG P | - HSLFHPEDTG P - 2
SLFHPEDTQQ - 5 HPEDTGQVKK P2- 1 PEDTGQVKKT
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2.03 Pattern: DIG P | - HSLFHPEDTG - 2 SLFHPEDTGQ - 3
LFHPEDTGQV - 4 FHPEDTGQVK - 5 HPEDTGQVKK P2- 1

WEROFOSKKT P2- 2 EDTGQVKKTT P2 - 3 DTGQVKKTTNPQI/182004/027005
Pattern: KKTTN P - 4 FHPEDTGQVK ? ? ? P2- 3 DTGQVKKTTH
P2- 4 TGQVKKTTNV P2- 5 GQVKKTTNVH P2- 6 QVKKTTNVHS P2-
7 VKKTTfWHSL P2- 8 P2- 9 P3- 1 LTPKKTTNVL P3 - 2
TPKKTTNVLT P3 - 3 PKKTTNVLTV P3 - 4 KKTTNVLTVP 2 S |

Talplg B8t dipdated midkConfirméd Tablealf BipdoPedPredictiBby HBaiPeGtive Inhibition
SLFHPEDTGQ - 5 HPEDTGQVKK P2- 1 PEDTGQVKKT P2- 7
VKKTTNVHSL

Pl-1 H3LFHPEDTG

P1-2 SLFHPEDTGQ
P1-5 HPEDTGOVEK
Pa-1 PEDTGQVEKT

203 Pattern: DTG
P1-1 HSLFHPEDTG

P1-2 SLFHPEDTGQ

P1-3 LFHPEDTGQV

Pl-4 FHPEDTGOVE
P1-5 HPEDTGOVEK
pa-1 PEDTGOVEKT
P2-2 EDTGOVEKTT
P2-3 DTGOVEKTTH

2.11 Patern: KKTTN
Pl-4 FHPEDTGQVE 2?27

P2-3 DTGQVEKTTH
P2-4 TGOVERTTIV
P2-5 GOVEKTTHVH
PZ-5 QVEKTTHVHS
P2-7 VEKTTNVHSL
P2-8

P2-9

P3-1 LTPERTTHVL
P3-2 TPRETTHNVLT
P3-3 PRETTNVLTV
P3-4 KETTHNVLTVP

231 Pattern: A mixture of two clones?
P1-1 HSLFHPEDTG

Pl1-2 SLFHPEDTGQ

P1-5 HPEDTGOVEK

Pa~1 FEDTGOVEET

Pz-7 VEKTTHNWHSL
Pe-8 KETTHVHSLF
P2-9 ETITMVHSLFH
P3-2 . TPEETTNVLT
P3-3 PEKTTHVLTV

1.02 and 2.12 Patiern: Patiern is unclear
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P2- 8 KKTTNVHSLF p2- 9 KTTNVHSLFH P3 - 2 TPKKTTNVLT

P3- 3 PKKTTNVLTV J02 and . 2 Pattern: Pattern is
wor@samsp00196] The conpetitive bindi ng assaysP@EUS2004/027005

repeated twice , and it was confirnmed that hybridoma

2.1 recogni zed the epitope KTTN, not the epitope KKTTN

as suggested in the prelimnary experinents. The

epi tope conpetitive binding assays confirmed the

epi t ope characterlzatlon descri bed above for the

hybri domas.

summari zed |n

DAOO1- 2. 03),

LX) 2. Lrops 10n-Q PHPP &

2.04 (DAOOl 2 04) and 2.1 (aI SO caIIed
DA001-2.1 ) are being prepared for deposit at the

[0019¥MCC. Alpdppeoath tdJaldati §hneBeli&rked trepha g@ ﬂﬁs@l@fanﬁﬁd)dyosféﬁe%mng was

Predi cted by Conpetitive Inhibition Pattern of
perfoymgd. Fivg pepfidezseguencesyysed forghe sefectign QﬁHOSZthZBEaHUIbEﬂ)WrP shown in

TR SIS e NS R

selecBidrdBRMlie) LFHPEDTGQV P - 4 FHPEDTGQ\/K P -
HPEDTGQVKK P2 - 1 PEDTGQVKKT P2 - EDTCQ\/KKTT P2 - 3
DTGQVKKTTN 2. 11 Pattern: KKTTN - 4 FHPEDTGQVK 111 P2 -

3 DTGQVKKTTN P2 - %anﬁﬁgé}lvof screening polypeptides

Peptide Sequence

P1 CXXXXXDTGEXXXXXX

P6 CXXXXXDTGXXXXXX

P7 CXXXXXAQVXXXXXX

P8 CXXXXXIARXXXXXX

P9 CXXXXXLSHXXXXXX

[00198] Note to Table 9: The letter X' denotes a mixture of the naturally-occurring L-amino
acids excluding cysteine, methionine, and tryptophan.
[00199] Positives were selected after six rounds of enrichment. The results of phage ELISA

screens against the five screening peptides is shown in Table 10. A total of 96 phage were
screened for P1; 48 were screened for polypeptides P6-P9. In all cases, positive phage were

identified above background.

Table 10. Reactivity of enriched phage against screening polypeptides

Polypeptide 1 Polypeptide 6 Polypeptide 7 Polypeptide 8 Polypeptide 9
Phage oD Phage oD Phage oD Phage oD Phage oD
L50P1_1 0.0781 | L50P6_1 1.6477 | 150P7_1 0.0791 | L50P8_1 0.5249 | L50P9 1 0.0813
L50P1_2 0.0737 | L50P6_2 1.6612 [ 150P7_2 0.3119 | L50P8 2 0.4247 | L50P9_2 0.4743
L50P1_3 0.0684 | L50P6_3 1.5365 | I150P7_3 0.2111 [ L50P8_3 0.8174 | L50P9_3 0.6882
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P2
P2

W0 26UsKTTESVL TV P3

5 GQVKKTTNVH P2 -

8 P2

9 P3

1 LTPKKTTML P3
4 KKTTW/LTVP |
| HSLFHPEDTG P -

m xture of two cl ones?

6 QVKKTTNVHS P2 -

2 S

7 VKKTTNVHSL
2 TPKKTTNVLT P3

| Patter RCTAIS2004/027005
2 SLFHPEDTQQ

Pl - S HPEDTGQVKK P2 - 1 PEDTGQVKKT P2 - 7 VKKTTNVHSL
LsoPE% } &TT Pe LF P?[.gfsa |5(J5§ TN\/I—L>I_1 FH1 K 3s0p ; THIKIT JYISO-IEQ 4 0.5747
L50P1 3 © T LTV P65 12 9k i ,|_5‘>oa§3_crn 0154557 L50P9_5 0.4527
L50PT 6 | E"bt%x’fl "EhPE e | ;gﬁ‘fd%ef B0P7 6., .| 02128 | 15058 6 - H.0.7834 |.L50P9 6 0.6045
LSOPH7c. - 1| 00668 | L50PB 7 1: L | D6R95 b RORT 17 1e, | 14445 :1.,5oR$lT:L 0.4143 | L50P9._ 7 0.0944
besed ot phage-di-spila 1 edyoétaehiRY w

LSOPA &8¢ £ ot OB R0 pepiPHb! E¥ESencad0pM SHOPHE 1 Hep8192 | L5oPo 8 0.0762
L50Pd.&| ect PO P0RSeRs| + | (-4023nIFOPREd| od Og#18 | $B0BWA | N OPAIS| 4509 9 0.3449
L50 S10i n i ¢8thi WV i1BNn P 887 o L8R8 s ed 6408 | L50P9_10 0.0721
L50PaNEA| 1af- 88131 I$8Re._ 11 o o ¢ P.#4A7T ‘QOPﬁ.f“ t ha 0deiP o t50BS) t1a Nt || k2ORF| | bEOPI_11 0.6566
L5SOPTA4B| e! Q1164 k5DR§rﬂ20f se¥e 3\5@"[1(\.12 p0| Y& iL@EMZPe, toegE | L50P9 12 0.0831
L50PRA 8 uen® ey 1P| IS0REXEX XX XIEQRX X3 P6 | @XHECKXFOPEIKXA 143 | L50P9_13 0.4898
L50P1 14 | 0.4481 | L5OP6 14 1.1052 | 150P7 14 0.1238 | L50P8 14 0659 | L5OP9 14 | 0.5458
L50P1_15 0.6361 | L50P6_15 0.218 | 150P7_15 0.0679 | L50P8 15 | 1.0582 | L50P9 15 | 0.0702
L50P1_16 0.2818 | L50P6_16 | 0.0787 | I50P7 16 0.0688 | L50P8_ 16 | 0.8478 | L5OP9 16 | 0.4297
L50P1_17 0.4623 | L50P6_17 0.066 | 150P7_17 0.0847 | L50P8 17 | 0.7276 | LsoP9 17 | 0.3535
L50P1_18 0.0614 | L50P6_18 | 0.1961 | I50P7 18 1.0256 | L50P8_18 | 0.7266 | L50P9 18 0.0757
L50P1_19 0.0595 | L50P6_19 1.1042 | 150P7 19 1.5344 | L50P8_19 | 0.6607 | L50P9 19 0.07
L50P1_20 0.0821 | L50P6 20 | 0.0618 | I50P7 20 0.4507 | L50P8 20 | 0.8016 | L50P9 20 0.547
L50P1_21 0.08 | L50P6 21 1.155 | 150P7 21 0.2637 | L50P8 21 0.754 | L50P9_21 0.5593
L50P1_22 0.0632 | L50P6 22 1.4566 | 150P7_22 0.1088 | L50P8 22 | 0.4702 | L5OPY 22 0.6068
L50P1_23 0.0643 | L50P6 23 0.129 | 150P7 23 1.0236 | L50P8 23 | 0.3573 | L50P9 23 | 0.5225
L50P1_24 0.0817 | L5OP6 24 1.2605 | 150P7_24 0.1236 | L50P8 24 | 0.7595 | L50P9 24 | 0.8072
L50P1_25 0.0917 | L50P6_25 | 0.0583 | I150P7 25 0.0965 | L50P8 25 | 0.7424 | L50P9_25 0.5658
L50P1 26 0.0791 | L50P6_26 | 0.0848 | I50P7 26 0.898 | L50P8 26 | 0.7334 | L50P9_26 0.0758
L50P1_27 0.0619 | L50P6_27 | 0.0805 | 150P7 27 0.1256 | L50P8 27 | 0.7748 | L50P9 27 0.3991
L50P1_28 0.4974 | L50P6_28 1.5586 | I50P7_28 0.7453 | L50P8 28 | 0.6577 | L50P9_28 0.5235
L50P1_29 0.0596 | L50P6 29 | 0.0778 | I150P7 29 0.1149 | L50P8 29 | 0.5632 | L50P9 29 0.0699
L50P1_30 0.0582 | L50P6_30 1.5647 | 150P7_30 0.076 | L5OP8_30 | 0.5071 | L50P9 30 0.516
L50P1_31 0.4591 | L50P6_31 0.0962 | I50P7_31 1.4382 | L50P8_31 0.5892 | L50P9_31 0.2835
L50P1_32 0.0566 | L50P6 32 | 0.0603 | I50P7 32 1.5916 | L5OP8_32 | 0.6455 | L50P9 32 0.0733
L50P1_33 0.0622 | L50P6 33 | 0.0815 | I50P7 33 0.8539 | L50P8 33 | 0.4008 | L50P9 33 0.5253
L50P1_34 0.0584 | L50P6 34 | 0.1512 | I150P7 34 1.0193 | L50P8_34 | 0.4515 | L50P9 34 | 0.5407
L50P1_35 0.7212 | L50P6. 35 | 0.1344 | I150P7 35 0.1178 | L50P8 35 | 0.4302 | L5OP9 35 | 0.0744
L50P1_36 0.0843 | L50P6 36 | 0.1644 | I50P7_36 1.2705 | L5OP8_36 | 0.3179 | L50P9_36 0.613
L50P1_37 0.4181 | L50P6_37 1.2164 | I50P7_37 0.4899 | L50P8 37 | 0.4526 | L5OP9 37 | 0.5239
L50P1_38 0.4914 | L50P6_38 1.3835 | 150P7 38 0.142 | L50P8_38 | 0.7307 | L50P9_38 0.1844
L50P1 39 0.0607 | L50P6 39 | 0.1062 | 150P7 39 0.5033 | L50P8 39 | 0.7737 | L50P9_39 0.0804
L50P1_40 0.5813 | L50P6 40 | 0.0615 | I150P7 40 0.7136 | L50P8 40 | 0.6617 | L50P9_40 0.3825
L50P1_41 0.3373 | L50P6_41 1.3978 | 150P7_41 0.2031 | L50P8 41 0.6766 | LEOP9_41 0.0748
L50P1_42 0.0561 | L50P6 42 | 0.0758 | 150P7 42 0.0669 | L50P8 42 | 0.6741 | L5OP9 42 | 0.2942
L50P1_43 0.3979 | L50P6 43 | 0.0831 | I50P7 43 0.1266 | L50P8 43 | 0.6942 | L5OP9 43 | 0.0707
L50P1_44 0.0587 | L50P6_44 1.5906 | 150P7_44 0.0693 | L50P8 44 | 0.6275 | L5OP9 44 | 0.0722
L50P1_45 0.0576 | L50P6_45 0.081 | I150P7 45 0.1200 | L50P8 45 | 0.3312 | L50P9 45 0.5045
L50P1_46 0.0699 | L50P6_46 1.4628 | 150P7_46 0.4689 | L50P8 46 | 0.3838 | L50P9 46 0.2859
L50P1_47 0.4785 | L50P6 47 | 0.1462 | 150P7 47 0.0686 | L5OP8 47 | 0.3922 | LEOP9 47 | 0.4253
L50P1_48 0.6597 | L50P6_48 | 0.0738 | Neg Control | 0.0634 | L50P8 48 | 0.5962 | Neg Control | 0.1297
Neg Control 0.0738 | Neg Control 0.1297 Neg Control 0.1297
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P CXXXXXAQVXXXXXX P8  CXXXXXI ARXXXXXX P9

CXXXXXLSHXXXXXX [00198] Note to Table 9: The letter X
walershes3n m xture of the naturall y-occurri ng REHIBI904/027005

aci ds excludi ng cysteine, nethionine, and tryptophan.

[00199] Positives were sel ected after six rounds of

[00260]" | ThEBEond I RcieBs Hhsc?sltﬁfes Ri?:ﬁﬂﬁ cﬁn't @Rﬁ;%&gﬁ&?efﬁga D38 ELISA

the five screéening peptides Is s
assay yyp%qior@faggl@stm};]a@@ neyprepEdesebip etdﬁf'c)pod?ﬂlves Aibroedleted for the secondary

I es P6- all cas
i e ——
1d20 sighdailti nta tool\Rpiidd@dve BRAE 2RO &‘c’erd'

e mg tlggi %gﬁﬁggﬁ?ﬁde 1VPonpept|<§I:g;§l ol ypept | e 7
wsoBR R g 11S60.5) Pbge CboR e iChy, Pihiaetid

Phage Phage OD L50P1_ 1 0.0781 L50P6 1 1.6477 |50P7
quentitafy ?%%yLsops 1 0.5249 1L50P9 1 0.0813 L50P1 2 0.0737
[0020]50P6‘h€i rehcﬁ&l&tﬂbS@PYorlS@PB113%&8%@5’&0&@mﬁ2£%c'&§%19ba%tenal

743 L50P1 3 0.0684 [50P8 3 1.5365 I50P7 3 0.2

eXPrf‘E%‘B%Q single shain aptppsbiess The gudopaatasmic @re@geaonmpenadyzed using a

g TN MO Wi

assooantmgmd Lmoﬁlaﬁomﬁﬂfhe pEdE fHNOIn66Hilik&DRP 2 ;cllges({so i ﬁorg et al,
O 7 8 4 150P9 .6 0.6
o Bl S ot S e et e

BSALY ibody & hR0Rd: L6l RI2M6 wBh g %1078,
0. gggﬁ fgopgﬁgﬁo 95§558Qg§§rk 076?%L58%%$ém%.8$%£§]°
L50P6 9 1.1022 |50P7 9 0.71 13 L50P8 9 0.5725 L50P9 9
0.3449 L50P1 10 0.0683 L50P6 10 1.1577 |150P7 10 0. 1787
L50P8 10 0.6108 L50P9 10 0.0721 L50P1 0. 0813 L50P6 11
0.4477 150P7 11 0.1912 L50P8 11 0.2095 L50P9 11 0. 6566
L5OP1 12,0 1168 LBOP6 12 1,2041 | 50P7 12 0. 1158 L50PS

12 0. 675

o i O AL A S O e

affected irgli 684 KO RPattibulir BisbSe lob ORiical SntBrefhad skl tl;5g% debulking of
P8 15 1.0582 L50P9 15 O

N TNE T TN RN R
i A AR S B 5 B e o

digestion of the debulked proteome to completion; (¢) fractionation of the resulting peptide

fragments with small epitope antibodies as described above; and (f) comparison of the
composition and relative abundance of peptide constituents from epitope enriched fractions
derived from healthy and affected patients to identify candidate biomarkers associated with a
specific disease.

[00203] Fractionation with small epitope antibodies is performed in parallel with a set of
approximately 100 small epitope antibodies of different specificities. Each antibody is chosen
based on a set of criteria including epitope size, epitope abundance in the serum proteome,
specificity, affinity, and sampling redundancy. The epitopes recognized by the antibodies are
predominantly 3mers, although some are 4mers or 5mers that satisfy the abundance criteria, with
each epitope occurring in 0.5-3% of the constituents of the serum proteome. Each antibody

recognizes its cognate epitope in a context-independent manner and with high affinity. The
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L50P1 18 0.0614 L50P6 18 0.1961 |50P7 18 1.0256 L50P8

18 0.7266 L50P9 18 0.0757 L50P1 19 0. 0595 L50P6 19
wa2d4a»8sb0P7 19 1.5344 L50P8 19 0. 6607 L50P9 ROI/0S1H84/027005

L50P1 20 0.0821 L50P6 20 0.0618 |50P7 20 0.4507 L50P8

20 0.8016 L50P9 20 0.547 L50P1 21 0.08 L50P6 21 1.155

comi 305 58 S e hct Sty L ondiagof huglid g2 ki3 Smpling
redufiafiddfd dcbsiBodate theGOBbiliOEXbedt3d th WMGKM Sxprbd3Rm 1283l Ofot A ferent

L50P7 23 10236 L50P8 23 0. 3573 L50P9_23 0.5225 L50PL
proteyns and gaptyre ebhpgncies for eashanibsiyanshe . 1236 L50P8 24

R e g 6

expréx6io 162B ot ERPEmMAB eﬁltcﬁ}ﬁlkﬁmwaﬁ‘acﬁﬁnD B38Barké&® BB idéntified that are

aitef 5 prerseB el s i iseibor B S asatsiard sgpiChed tha

can cﬁ&r&}nﬁ‘% f"etlw'égfﬁea%ﬁg In®28&:1d PREK i RB1sDaddtoh dpelifd lézv%ls of identified
0. 6577 L50P9 28 0.5235 L50P1 29 0.0596 L50P6 29 0.0778

biompgeRpregnOinplasmaA GER8IRY 0. 5632 L50P9 29 0. 0699 L50P1
30 0.0582 L50P6 30 1.5647 |50P7 30 0.076 L50P8 30
0.5071 L50P9 30 0.516 L50P1 31 0.4591 L50P6 31 0.0962
| 50P7 31 1.4382 L50P8 31 0.5892 L50P9 31 0.2835 L50P1
[002@ 0. Adthobigh thie Peregadin® i fftor] d3MéerBdestribiilia sbm8d8tad by way of
6455 L50P9 32 0.0733 L50P1 33 0.0622 L50P6 33 0.0815
ﬂlustr%@pﬁné SXIYeBYT puppees s chriboeigmdstsianding, 16 walh bs apugt to those

sillgfty dyeapbaeg 5ip udks 7t SRR 0og B PegiaifRugl dopprin from

the spiti® Brd 86pOofithd 8ovehtddrB8 Beréfork3 iz deS@ipioR Sh@uldAdibelcofRined as

. .36 .0.0843 OP6 36 O. 1.5 1, 2705 P8 36
hm‘tﬁlgége/@"’%@ © pveptign évlfﬂéb’éfeg‘?ea%?%?ﬁ/ fe E@tﬁﬂg@ aiss 164
[002‘)%0 PA lﬁﬂub@icétﬁ)%g ﬂa@&]%S a§c7 Hertt2861idabBRECiRA Herepd 2 Heﬁa@?lncorporated

0. 4914 L50P6 38 383 I 50 38 0.142 L50P8

by referg@gin L@@F@tl@m@forsll@ummmgo theoQOZ exBOPS if gacdn indigiiual

pubiigg g e sl wecs S T Rmgaled o e so

incofpobelibyllaftRhcd0 0. 3825 L50P1 4 1 0.3373 L50P6 41
1.3978 150P7 41 0.2031 L50P8 41 0.6766 L50P9 41 0.0748
L50P1 42 0.0561 L50P6 42 0.0758 |50P7 42 0.0669 L50P8
42 0.6741 L50P9 42 0.2942 L50P1 43 0.3979 L50P6 43
0.0831 150P7 43 0.1266 L50P8 43 0.6942 L50P9 43 0.0707
L50P1 44 0.0587 L50P6 44 1.5906 |50P7 44 0.0693 L50P8
44 0.6275 L50P9 44 0.0722 L50P1 45 0.0576 L50P6 45
0. 081 I50P7 45 0.1209 L50P8 45 0.3312 L50P9 45 0. 5045
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L50P1 46 0.0699 L50P6 46 1.4628 |50P7 46 0.4689 L50P8
46 0.3838 L50P9 46 0.2859 L50P1 47 0.4785 L50P6 47
WO 240M8B60P7 47 0.0686 L50P8 47 0.3922 L50P9 BCT/0S208E®7005
L50P1 48 0.6597 L50P6 48 0.0738 Neg Control 0.0634
L50P8 48 0.5962 Neg Control 0.1297 Neg Control 0.0738
Neg Control 0.1297 Neg CongfQah 1297[ 00200] In a
secondary screen of positives identified in the
primary screen, a phage ELI SA assay was done agai nst
We cgim: f j ve pol ypeptides. Up to five positives were
sel ected for the secondary screen. Figure 2 shows the
results of the nost selective clones using this assay.
A, Ti Vg nReIsdd fo¥ Reludi 1R i -
pol ypepti de abovgﬁgégghgﬁ%ngk%mgﬁggggégﬁggggﬁmkggﬁﬁlnmnneOf
protessead pethod pemptisioPserByatingracnPdl epitepPmitbpdppreen complex , wherein

ow i fici i.n this sem .quantitative assay.

protefil Sk b Sbldher Gund kY nE SR R Oe tbbods afirgtifhed.

subcloned into a vector for bacterial expression of

single chain antibodi es. The crude periplasmc

préepar 2 mshageascerdigyio elrimdi figthar enmrising ssparstingprotein from the

: 3 PR) bi osensor assay to nonitor the

antlb?%f?r%?%}%‘ﬁo%ﬁegonpl ex associ ation and the dissociation

of the protein fromimovbilized peptides (Ml nborg et

al, 1995). Figure 3 shows the SPR profile of single
chii n a‘ﬁ%ﬂeﬂw‘;ﬁc‘a@fémﬁé? clafa 2; fuiBereamnyising weaischngihegpotein
, . et fin : .

pafed (A O SEMG5b IEE 2 S RSB OREN ok potspeic
fragmenist i | i ng and bi omar ker devel opnent [00202] In one

exenpl ary nethod for protein profiling, seruns derived

fromhealthy and affected individuals for a particul ar

disgease; afetholdiadtdidingitd ERIE 3! whREBInIHObRAIR €lchPing ﬁ%@n’c comprises a

debul ki ng of the nobst abundant proteln constituents;
protegss) degl ycosyl ati on of the | ess abundant proteins that

remain; (c) reduction and al kyl ati on of cysteine

resi dues present in the debul ked proteone; (d)

disgest iometfodtabeordiabwd Kaiin P/ Wheeithd protiBleatingBgent Bdmprises a
h fractionation of the resulting peptide fragnents with
che #8°0bpi t ope anti bodi es as described above; and (f)

conparison of the conposition and rel ati ve abundance

of peptide constituents from epitope enriched

f Gact i dhwethodiavaudding torclamal § faythemwnafiiseptdtaptitg B tatibody-

1o identify candidate bi omarkers associ.ated with a
proteip oy Wil e Bibtan <RaBog spont i Brm LB ST e R |

epi tope antibodies is performed in parallel with a set

of approxinmately 100 smal| epitope antibodi es of

di’ f er énmetpd ep¢arding ieelainEfcwhereinithopiptdis cleindag agdnhs@prises a
pnﬁa%g a set of criteria including epitope size, epitope
abundance in the serum proteone,

8. A method according to claim 6, wherein the protein cleaving agent comprises a

chemical agent.
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specificity, affinity, and sanpling redundancy. The
epi t opes recogni zed by the anti bodies are
w@e@donsaant | y 3nmers, al t hough sone are 4mers PCT/BREN$027005
that satisfy the abundance criteria, with each epitope
occurring in 0.5-3%of the constituents of the serum
prot eong.m&REN i BCOBHEE Sor : %}@% | t .
i.n9a qgﬁtn(lext -1 %%gfr%%gﬁtﬂnﬁalﬁner g?{gﬂ{%\}? %lﬁé) o] cfin§ e S%Hl%le with a
proteatt fleaving agenh ecionpipetypestite frdfgnemis frioe o foopetiandfi santkingg] epitope
mnﬂ%éeq(;or frag}ionation provides 3-5 fold sanpling
r }ﬁgﬁ&?}ﬂé’?mp Xaccomodat e the vari abil i ty expected in
bot h expression |evels for different proteins and
capture efficiencies for each antibody in the set.
[ 06204] AneeiBodgseedingsto sfajmi%s furthericeroprasiied seperatihg polypeptide
| A . tide constituent expression
fragxffgt@% gﬁftgér)ﬁgfa%?ﬂg??rﬁ?lg%grﬁlﬁ%pe anti body fraction.
Bi omarkers are identified that are differentially
exgresigd in healthy and diseased_ individuals. ELISA )
asshys Amget toglaimd Anwhersiytherpreseie cleaving egent comprises a
protdd§al thy and affected individuals based on specific
' evel s of identified biomarkers present in plasm or
serum [00205] Although the foregoing invention has
be described in sonme detail by way of illustration .
angf ex cfodaseordineds §gém§fl’ Wﬁ%fﬂntt%)/e Broteim glerydpg ARG gomprises a
chendidal Whdrt. be apparent to those skilled in the art that
certain changes and nodifications may be practiced
W t hout departing fromthe spirit and scope of the

i nvent i Therefaore, the description.should not b .
ol r (S8 el Fte ol G e Do Ptk b ha F claim 1
whi ch is delineated by the appended cl ains. [00206]

Al'l publications, patents, and patent applications
citled HePEItFnFFParrdrasenrdingde thsonethediofslaime?.er ence in
their entireties for all purposes and to the sane .
extent as if each individual publication, patent, or
paltsent Applypeaidedragnenepsprred fdcordihg/toahe miethdd\Gif diagh 13y
indicated to be so incorporated by reference. CLAINS W
claim . A method for reducing the conplexity of a
samp! e A Balypsare rﬂa%ﬁr%n?pr@bﬁf@d‘5&oﬂfi?§fo%§h1%ﬁ1’od%? tfim 6.
met hod conprisi ng Separating a small epitope

anti body-protein conplex , wherein proteins conprising

a7 EndaBS BN bt e e iR Prmethon b e 10.

conprising separating protein fromthe
ant i body-protein conplex, 3. A nethod according to
cli& m A mgthodaecarding e slaivg 1 cwhergiatthegmalhepifopoeatibpdy binds an

epitogef&%i@ﬁﬁg?ﬂb%ﬁl 4 H)eab%ﬂ{ k ?@ﬂ%é Riptein conplex with a

otein eavl hg agen orm pol ypepti de

19. A method according to claim 1, wherein the sample is contacted with a plurality

of small epitope antibodies to form a plurality of antibody-protein complexes.

20. A method according to claim 19, wherein the small epitope antibodies are

immobilized on a solid matrix.
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fragments. 4. A method according to claim3, wherein
the protein cleaving agent conprises a protease. 5. A
woredosowsaccordi ng to claim 3, wherein the protRBPCTUS2004/027005
cl eaving agent conprises a chem cal agent. 6. A nethod
according to claim1, further conprising contacting
t hg; ant i e X oMk h rotej,n _cl eavi.ng..
agorit 15 Farel B RE Sh e S Bl ar
detectaldpiabeled. t 0 cl ai m 6, wherein the protein cleaving
agent conprises a protease. 8. A nethod according to
claim6, wherein the protein cleaving agent conprises
a ghem gahetR&PcoRting Yo BRA0D, %ﬁl%ﬂfjéaw Jn?ac?ibg of e sample with the
further conprising contacting the sanp‘fe W a
smalpepitope antthoslzesiinperfgeet it parflielm pol ypept i de fragments
prior to formation of said small epitope
anti body-protein conplex. 10. A nethod according to
cl 23.M 9A nhdthdRICoRINEDOI HHifdd) 95 RRBeR JaRBcRAPIKRE BE 18 Qample with the
fragnments fromthe anti body-protein conplex. 11. A
smalhenilope aniihodiagiinperfasmedl a¢rially0, wherein the protein
cl eavi ng agent conprises a protease. 12. A nethod
according to claim, wherein the protein cleaving
agepht  cAmpth&Pscordiperdictan 129@Btein theAmple is contacted with at least
ant i body-protein conpl ex prepared according to the
abo“ﬁé?%%ﬁalg?m@%?‘?ﬁbo‘iﬂ?&: A protein prepared according to
the nmethod of claim2. 15. A pol ypeptide fragnent
prepared according to the nethod of claim. 16. A
P ?ISI lpepAimémhdld? ﬁggeduclilgthp aqirgﬁle?io:ycof dliangplé that Eanprised @ ehixture of
of cl.ai : . .A pol ypeptide fragnment prepare
proteér&%aﬂ@m%mfl&omgsw& hod of claim. 18. A nethod
accordi t H [ i :
_anti boq{é}gbi %gg{aggﬂ%t&e}@g%gﬁcvgnﬂs?&iﬁﬂgﬁéos a‘b%%?ﬁ%artltgmdy to form an
antibgérprotgn geplsxawidds. 19. A method according to claim,
wher ei he sanmpl.e is,;caontacted with urality . of . .
smal | 3}3’% op&? %ﬁ{lril%%&q Ibf’gy'%cg?fflﬁoﬁ]lp?ﬁxgijnﬁ anﬁﬂ‘%‘d protein in the

sampdd)t i body- prot ei n conpl exes.

26. A method according to claim 25, wherein steps (a) and (b) are performed

sequentially.

27. A method according to claim 25, wherein steps (a) and (b) are performed

simultaneously.

28. A method according to claim 25, wherein the small epitope antibody binds an

epitope consisting of about 3 to about 5 amino acids.

29. A method according to claim 25, wherein the at least one small epitope antibody

comprises at least about 100 small epitope antibodies.
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20. A nethod according to claim19, wherein the snall
epi tope anti bodies are imuvbilized on a solid

woraiosioxes2l. A nmet hod according to claim9, wheP€i/nS100€027005
smal | epitope antibodies are detectably |abeled. 22. A
met hod according to claim 19, wherein said contacting

of & he it h: t Al j i bodi IS . .

ot or radbtas kAt oBR 7, ARbRERS ARG Boicin from the
antibd@y-pydiein eompkai d contacti ng of the sanple with the

smal | epitope antibodies is perforned serially. 24. A

nmet hod according to claim, wherein the sanple is

COfH act ' i : .

et Dok aasthdYoP ortiping paidhecd dpRABL b £BlokAR B st n. sample,
said methed samptising Hetectingrthe poesn af nitecéstrifamy, ipamémichsd pddinl fraction,

net hod ¢ risi.ng. (a). contagting th a e Wwth at .
whert B BE CufrGeL vy Bapt<Sys PAREIH Uy e BRR AT Bl 1 and Wherein
deteciidhiod YT HERL liftefeREBH es froterlcbbf 88 g,%teiw iRheS@hhle,

anti body-protein conplex from unbound protein in'the

sanple. 26. A nethod according to claim25, wherein

d, (b - f Lally. 27.. A
ethod S 4 bubledo B oa  Sans PR L Sliot paf s mass
specfrémhetdy.€ performed sinultaneously. 28. A nethod

according to claim25, wherein the small epitope
anti body binds an epitope consisting of about 3 to

abgut 5 ] ' . i [ .
S0, AU P epiy & BRUIRH RBEREA TRl 3ot i
method Krpnn'prjﬁ'ﬁg gtianti€gsg ﬂﬁﬁmdunﬂ.&(lhz pritdin ePirt@ps in an el;richecrl] protein

anti bodj es. 30, _A nethod accaording tq c]aim 25, further
fractleansag&;rglji e gtgﬁzgp%pqoltpgn gi@ggcg 18 pfquﬁd?)ﬂélme methog of clagm 1.

anti body-protein conplex. 31. A nethod for determning

presence or absence of a protein of interest in a

sa¥hl e, Agadthbdastordihgdo ehimSBnyhetetnseid quyntifyingeomeisas mass

of interest, if any, in an enriched protein fraction,
SPECPBYS n the enriched protein fraction is prepared by

the nethod of claim11, and wherein detection of the

protein of interest indicates presence of the protein
i BYhe Aangihad for identifying a protein in a small epitope antibody-protein complex,

wherein the small epitope antibody-protein complex is prepared according to claim 1.

36. A method according to claim 35, wherein said identifying comprises mass

spectrometry.

37. A method for identification of a biomarker, said method comprising comparing
the proteins in the two or more enriched protein fractions, wherein each of the enriched protein

fractions is prepared from a sample according to the method of claim 1.

38. A method according to claim 37, wherein the two or more samples comprise
samples from at least one individual who has a disease condition and at least one individual who
does not have the disease condition, and wherein presence or absence of the biomarker is

indicative of the disease condition.
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32. A nethod according to claim, wherein said
detection conprises mass spectronetry. 33. A nethod
wo orosgetser mi ni ng t he anmount of a protein of i NPEF/ES1004/627005
a sanple, said nethod conprising quantifying the
anmount of the protein of interest in an enriched
protein fraction, wherein the enriched protein
fraction is prepared by the nethod of claim. 34. A
me3thod Adesshell oy deternsinmigmrégncanrabeince oAk disgasarbiditibmin an
TN rd ectronet.ry. 35 hod for,
indi I e B0 25 PBRGR HAFR g vl o ggignankel n a sample from the
indivadual, yetttyeip Bt tbmakers idnti fuescdtding PHahe ARod&TclARS8, and wherein
anglbod¥;protetn.cp )l ex is prepared according to
the leueboihe bigmarker ipindisativeefghelpissence ot dlzsenee3s, thevlissasé pondition.
said identifying conprises mass spectronetry. 37. A
method for identification of a biomarker, said nethod
cotpr i sAmgetiomigpaciding t &Rk #hasin the G of WBredhmPRE Romprise
nri che rotein.fractions, wherein each of the .
samp ‘??rfJF‘E’iﬁé G%F e l‘flii%?g fihg has reseiyed Begtagnt fop prdiseasgppndition and at
least i | A .hod :
SHE AR RS o RO gy i
presegogipir dbsencs afifiedsomaninr atindiemist obefficanydofitheltradtmeh has
a di sease condition and at |east one individual who
does not have the di sease condition, and wherein
Pr41s ence nthe £ a&ermAhink REGALP PP &RMehtol RHISERE ¥ R1iQdn in an
. .. the disease condition.39. A nethod for determ ning
indivisfuak; ghecaethed eomapnisieg determining dzeslevel ofi dibidnmarkémin asample from the

c | Si determ pi the )
i 1 S g G RO ROFRL LSO IS RS LIG, 40 and wherein
the lewhlesfehabibherker tnadicative o tholefitadyl Fareameat di ng to the

met hod of claim 38, and wherein the | evel of the

bi omarker is indicative of the presence or absence of

t di s ey ordin o claim .

37 oy B oAl cfthn 2 SRR AGEE 0] shifpfes Bobrise
sampies dirpndt leastene indviduativio Hasbeenlerpdiad to' £ iy &chathogen and at least
Oneit(ﬁe%t rleaﬂbﬁor ta]P‘di sease co&giti,on and at | east one

TR ARAG" el cxBeser & e yeein oF Bathogs: aqdowherpia presence or
absendé LS DiciRARE s MUicaBiPe oG0S

the biomarker is i nd?ggt i veag?ogélf?iﬁl?ggguaggo @Ez&ﬁﬁgr&ﬁhogen.

treatment. 4 . A nethod for determ ning efficacy of

t riqat I isease conditiaon i.n,.an i,ndivi dual,
e 5 ARG R R B b PSS! penogen.
methdil @nmpristig determisiagedevel 0 bivtnalad iy b Gaable fwri]ﬁégﬁiix;iuﬁ/i'aﬁal,
0

hi rrker is, identified according to the netho
whergip g{éﬁql%e’ukgwa igmeifigd pccording to the method of claim 42, and wherein the level of

the biomarker is indicative of exposure to the toxin or pathogen.

44. A composition comprising a plurality of small epitope antibodies.

45. A composition according to claim 44, wherein said plurality of small epitope

antibodies binds epitopes consisting of about 3 to about 5 amino acids.
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the I evel of the biomarker is indicative of the
efficacy of treatnent. 42. A nethod according to claim
W@Z005nmsBei N t he two or nore sanples conpri se BEIPE®ES4/027005

fromat |east one individual who has been exposed to a

toxin or pathogen and at |east one individual who has

nofg bee ; j s g wher ej.n ..

o S enc SHHRRECh bebol i | B oIRHRP R s M IR o Bodics are
detetglpdabeledof an indi vidual to the toxin or pathogen. 4

A method for determ ning exposure of an individua

to a toxin or pathogen, the nethod conprising

detrr m Aidaghpblifioh 888k | it Shi@pRRRY -

“the individual, wher HBE (I B DIR i RFoid Did pRATRY Bf S AMkpitope
antibgdies cOMAGses 8t kepw aheutH oA soill ebisonm atibodierd wher ei n t he

| evel of the biomarker is indicative of exposure to

the toxin or pathogen. 44. A conposition conprising a

pl 48.al i Aykitafontpiisink aqirtaRefaHall REHbRSantiBSdied

conposition according to claim44, wherein said

plurality of small epitope antibodi es bi nds epitopes

congi St | : . ] .acids. 46. . A N

c oﬁ% osi %P%nagg%rgglgg%’ ﬁ%lrttl %8’2? gélf%%nﬁ gﬂerl\}% € r@i Onfq I:?glﬂ GPUppg qntibodies
bindegnitoppecaanistipai deubd ® aetes tmbloyaciddbel ed. 47. A

conposition according to claim44, wherein said

plurality of small epitope antibodi es conprises at

| esgt  alQittacd BEing A8 Llairk BB WRGeiARLIIRAAIRDito R t'@oﬁi’eg are detectably

conprising a plurality of small epitope angl%% I es.
labelady. A kit according to claim 48, wherein said

plurality of small epitope antibodi es bi nds epitopes

consi sting of about 3 to about 5 am no acids. 50. A

Ki 51.ac cAkitiaogortiing ¢d alaith 48, whdieih 8hid phithlky DBkl 8Bit§RRAtbodies
anti bqodi es are detectably | abel ed. 51. kit according

comprisesptdegst aput \P{hsraalhepitope apfitodigsi ty of smal | epit ope
anti bodi es conprises at | east about 100 small epitope
anti bodi es.

76



