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the conplexity of a sanple. Mre specifically, the
present invention relates to proteomcs, the
measurenent of the protein levels in biologica

sanpl es, and anal sis of rotelns in | e usin
ant i bodi es t K&t %/-&I%EBEBT bMﬁk @@@I@D
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Hwoﬂgg@?@ E?nHEPZ% g quantitating expression at
t he proteln | evel , rather than at the nessenger RNA
| evel . Proteom cs al so involves the study of
non- genome encoded events i ncl udi nl% t he

post - t ransl at i onal FdeR QETHEMNBENTION ei ns, protein
egr a C,
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sampleh@/1@elspecifldatty sthe prdsenténvehtion tdlaies togroteamk, thé measurement of the

proteicyel il coabifeoTHE aanlaiy oL POGURSIIABPBLESGTE aabodes that

recoghﬁ@si%ﬂ%gitéb ckevel is inportant because many of the

nost 1 nportant cellular processes are regul ated by the
protein status of the cell, not by the status of gene
expression. Al so, the protei n content of a cell is

hi ghly rel evant, t i Ssi nce nost
drugs are desi M@??{m@%@ﬁﬁg‘g‘;@%?% ein
targets. WD 2016/019831 PCT/US211114/112711115 [0005]

[0005PJ r r Bivteonticdwitdro g infse fidsct 1dok antirl bislogicalf fumtmine bﬁa cell or organism
tures, such as the |n£racellular prot ei ns

than dogp gengFi, i Edtarmabiocke or €VaHER oL eshe R, Ridiepicanvolves the
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separ at ed pr,oteins., The
the sty o ednome sarodeh Sret D RrBREE 0P PR eRd At Eofatch of
proteﬁ% %r@@irﬁ’dég?adﬁh@@ gitd ROtedBy PISRR LS BRGHERMS BBiWeen proteins, and the
Al t'ernati vel dman and rel at ed met hods may be used

locatipp of piogeinewii dheng:ll hiestragsurpe function, or level o activity of the proteins

expressed by a cell are also of interest.

[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.



technique requires |arge sanple sizes, is tine
consumng, and is currently limted inits ability to
wo epsodssi bl y resol ve a significant fracti on oPC1/182004/027005
proteins expressed by a human cell. Techni ques
i nvol ving sone | arge-format 2D-gel s can produce gel s
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o0ndH oGRS 2 58 MR e R BLE Syl s gt

protefisiolf b cplb of paputhtiover cai¥%ndfihd preteispetisted dynkd cdeor populatlon of cells
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or biolagiealitluids; gre bpsqdm ayazichnef motegleﬁeeﬁe%@cmarﬁsrfalmd by
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2D-gelhdeotropkorasin ﬁﬂhbw‘edroyt"hegezi'bpﬂotdojryttcoilmaag{ amrbmess spectroscopy.

pr.esse
Alte%@%ryaﬁﬁs%n HPEeogn Y b phedipp Heissadgap g ghis 2D-gel
EduieS SrPd QG0 sibsy GBS csRimMe, afl ﬁ%ﬁﬁ'end}b’lﬂﬁﬁed and ability to
her bi ol ogi cal fluids), i ncluding up to the total
reptOdmlblafrespﬂm adigifiesnd rflesfscenbfbbe proteinsoeadpresesd lyed hgmagy cell. Techniques

ol o PRk Db RO e BBl sobe ikt s o

proteﬁfs@Ndn‘i@ﬁhtfﬂi’rbf@fgef REhi QY CHu ﬂeﬂr&@c@&lﬁ}?'l@ Xill jr!od?fan@ over 95% of the
sai d met hods conprising: (a) contactin

anpl e

potsscamﬂt & prquRnesdedug to Fpvtatiensayith ieppachivesensinyitheld ge avedlable
oo 0U5cL ol S0 R0 ) s BRIELL L8k s
protemse)fh'rghmbnﬁdmpe tope(s) bound by the one or nore snall
10005y 3, e fodchebq By 5 4 bt mieas pupiteroeins expressed by a
cell ok ﬁ‘f}%?ﬁlh (Hr QY e FRiNad S, ﬁ%ﬁl‘d%ﬂ%n(s % tp?(%@i‘h%&fchgg séum,

sanpl e one or nore small epito | under
plasngg hyahph, enri;otﬂlhrabmberqai fluigs)niicluding(up) tostbqo@tedmetmg? panieins expressed by

tibad ere pr ot ei ns conpri sing
thec%ﬂ‘ercgﬁ ﬁb @&&83@@‘5"%&%%} %lnhe one or nore snall
epi tope anti body are isol ated, separated, enriched
and/or purified; and (c) separating proteins fromthe
anti body-protein conplex. 2 WO 2016/ 019831
PCT/ US211114/ 112711115 [0009] In another aspect, the
i nvention provides nethods for reducing the conplexity
of a sanple, gy QEMMQ%\@@FPTHEWVEFJ\‘%‘EQE@“”Q a
smal | epitope anti body-protein conple er eby
proteins conprising an epitope bound by the smal

[000Epi t bpencaaspédb.sty narreetlcermpwlde&jmeﬂmér forr redubiag thoemipsxity of a

samplf i GRS B R po 528Gt SRR St g€ HBAh epitope

anubbdwemet Edhdpion itlehe et blﬁdﬁlgf &1d (b;@ﬂib@taﬁq hﬂﬁnﬁlﬁﬁi@lﬁéﬂtbﬁ%omplex
of a anpl e, said nethods conprisin separ at i nﬁ;

Wher@ySnrarermésnmg@g SBE PHBGIR qmﬂep@rs}rb%ﬁ%r/é&e oneg§éperp ymall epitope

anub&%P r@&é&?at&n?gﬁj’a}dﬁécf‘%nﬁ&eﬁ%ﬁ g&u}?@v#f;d by the smal |

are enric rein the conpl ex
[0008}as gﬁmbthﬁr aq;eb’g tleantartion pepvades amyph@iswoinpriking (@p@&dntacting a sample
with gr?el cgr%)c?re %rrgltailkf):glgcgpe ant1gody 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.



(b) separating proteins fromthe anti body-protein

conpl ex. [0011] In another aspect, the invention
w@emsiodsst met hods for reduci ng the conpl exity BET/ES2004/027005

sanpl e, said nethods conprising separating protein

fron1a smal | epitope antibody-protein conplex,

[000 éﬁo e?&s? ?1% da'yﬁlblg 9r027nmrelgc ett}gﬂg V\ﬁe ?@gﬁ%‘[ﬁg g&nn%l]eiiity ofa

sampbp satmb ﬂethlidt cdnnphysmg @tlmrattmgcmmha&bepnsp@ en[’t&fody-@fbtbm cbﬂxplex whereby
contacting a nE th the snall pe antlb
prote{f qRRPEHRARE PP el SRS AP B righed; Wherein the

t ed;
compRiEits gofblaleARg ARl ALY Rl QIR EROMRIEbitoDe fRlRNR
[001({] OOlﬁﬂ anbgher gspevf, t]EnllYentlme powides neetlaide fior redicingethe complex1ty ofa
nd/ or . erf ned sequent ften i n
senpfe” S0 MEho®P orBbu 8 (8 PRTREY Shl Shitobe phosy o plex.
wherdt ﬁr@t’éﬂﬁ EbmpALitdg aR pitcheD6LAERY the shid€l dpR¥SIUHBBdY are enrlched
i Nn¢l udes various conbinations of the Steps describ
whergin thej gpmplex was gensrateshbychontactingesample gathché sraall m;toef: nntlbody, and

) spfipd P E G BEBRATROTEN 0 lepe doscr bec

[0011er elmanoltRt Agsdst, ﬂfe iiveRitibn pRvided McBitele fRasduceipibe complesity of a
in which Jlater, "downstreant steps are_ an initial

samplgy gpd negiods Fomprisiagreparpbing Prasein Sront ;amalkepitps apiihadyerrotein
conm$IBERSy Bl Feofubgal LR RESBIPS sl Chuchubals
enriclgpeln whalteﬁdﬂle smak lepmjjermtlb@dy-pmteuﬂ mmlgemlﬁeﬁﬁrateﬂ by (a) contacting a

g B L A O Lo gB oSy tho sl

epltoﬁegzﬁﬁitboﬂ’i bRteih @oﬁpEk @@géﬁ@ra@éﬂnﬁﬁ’&ﬂ% @gaa?atﬁ@réﬁlaﬁnwb&ybprb{éﬁl complex.
| east " one epi tope anti and/ or fol'l'ow ng

[0012'1 st ép 1so¢v1@eapamapr mgrqnﬁ’t@nsen&y bermnlnml mdfqr lp@dymmd@teemamtlally

o IR Saore BN g lobioRE pRENGH ekl RS P A s evident,
the inRefit®inMinclGi& vaFioBPEsMmbiifiionk Bf the SRYE ﬂ@scﬂﬁ&ﬁﬁerﬁﬁy Itd€also evident, and
used. The tErote| n cl eaving agent _nay be an _enz
C

is desceibrcrheseinchghtbe fygation ecncomp%g@% rnytheds i veinelnihe am1¥lalg @ihirst, step is

any o@ ﬁit‘:%tfb §§e%¥1@9c? A68in. MGk ellg%nﬁ?nEBU(?m als BQ&IH]%B’[S in which
@ e I nvention provi es met orF

later, f &mn:slmmhéxteps/areaﬁ igitislaxtgpl. e, sai d met hods corrpr | SI ng

0k R SRS P08 el S0 BB
with #pR&din ERBAKE L8RS \M@éby&ﬂ}rﬂebtl@é Hggrﬂéhts 4858 RR ald bodiments

an anti body-prot’ein complex, whereby proteins

1nvolmgprstepu qf gepam@ngrprmd"rcmp thecqnebgdy-pl@mm chipplekehesranmle can be
enriched .

eateJ i SRl FRRUER Recpl Blivlp it ARG amihld with g teast one

small(e@)tolﬁd @diboalg ahfBr flo®ied Dstép bNsePatifs piofeifs iOAVIhG Entibody-protein

gent, whereby pol ypeptide fragnments are generat ed.
comp!ﬁ@fo Matheds fanbeatmeniauigeprotein pleaying agantsore polkngws in the art and
f [
descrﬁ)ngl ngggh C(?)IIETCD érﬁg% é)?c?c #Qgegﬁ?lgrﬁfggﬁé grﬁér lge; 1%?%?1 éfﬁé?}%ﬁ)?eln a%ll\;ing agent
may Bedneengymk (suehiat oipenotrypsin or trypsin) or a chemical agent (such as cyanogen

bromide).
[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



anti body under conditions that permt binding, to form
an anti body-protein conplex; and (b) treating the
w@nioshodyt protei n conplex with a protein cl eavP@yusayes627005
to produce pol ypeptide fragnents. [0016] In another
aspect, the invention provides nethods for reducing

. A . in . i d.. .
itk BEFRERL Sk oy P 0B g S DR comper
wherebyeproteigs @g@giising onb er miye @ﬁﬂﬁpﬂe]otlbdlﬂe bfy_rﬂg@@fgﬁr&ncae emall epitope

.. gener at ed; cont acti ng the pol ypeptide fragnment i
antibly Preéﬁegheelg (chasnarading |pr0t%13iff0@b§roaqya§1aa%wylfﬁa@ ex; and (d) treating the

i ¢ . Ct bindi . ]

prot e S s S S At BTy iR Kerated.

[0015]e palmanatiger takgech thd ibvehtiop prompdgstmetbodsdomideducing thieeomiplexity of a

ol ypept] des conpri sing one or nore epitope bound .

samngfp A AP eSSBS ) R Giseh SSELS BUR IS PEmaH THLapitope

antibb@Pilder toh BN RA pRREBIding® fbAN B8R bR IPLRYEB&Dmplex; and (b)
et hods for reducing the conplexity of a” "sanple, 'said

treating thecantibodppiotiimgomplay withaubeteimgeayingageni torproduce pekypeptide

fa seai d reaction mxture conprising: (i) a small epitope

gnéﬁ’ltsi'body; and (ii) a sanple, wherein incubating is

[0016)nden asiiabpeet) Sheniay etitioh ipheidds iakthes f&rh‘édﬁéiﬁ%the complexity of a
separating an anti body-protein conpl ex, whereby .

protej sle, saidgnetheds cRBGTISINGD (@ trepiingihe s#aple Y9 protaimeleaving agent,

! . . ; . . '

s BSLLRPIRNLLES TR 0 UL BRI GEhLNS v one

or maretsiviabl (épi:tﬂfdﬂhﬁb@d}(ﬁlﬂﬂhf eonditidne tied perpiivbiading] whereby antibody-

PGS b F e e SRR 5 e compls,

wherbBRESIYptidk oM RisERITRE I0F hdge efifbbe BodBby thEBhE BPRiore small epitope
ant (b) a sanple, wh gi1s

) I body; and erein 1nrcubatin
antibodrlate eotiehtidt i ons pernmitting binding. [0019] In another

01 R R Rl S HE iy ot
samplé kaid REsthal dodgprRinge 8 incdBatiigd teh@ionSaikx€iré, Saidire&ion mixture

m xture conprising: (i) a small epitope antibaody; and
comprising: &) 3 swpll epitapsantberys prd B isrgpies Whergiy incubstog t5 wndst
condRERT A0 St BRI A LR 0oy procn
is engi¢letiei n- ant i body conpl ex, whereby protein is enriched.

WO, 2016/ 019831 PCT/ US2111)4/1) 2711115 0Q20] In )
10018}, ﬁ%ﬁn‘&é“ﬁé‘éﬁ‘i‘i ﬁlr?emm@ﬁtpr%‘ﬂdeﬁrr%?rﬁwé_if%r@%wag gomplexity ofa
sampaé}ﬁ QhiR infethd O BnhrRERAEFhAENP Eﬂﬁﬁﬁﬁb‘d?@&ibgl%é%ﬁﬁmhgf&g§ protein is

“wherein the protein-antibody conp erate
enriched; idetdimtheantibedyt protein edmpler is, geseratdd by andubatingn seaciian mixture,

sid GRS 0 B TRl A8 AR5 BT e erein
incutR€ih#id dndegcdddifbng gernditthe RRARAL | on of a

é)rotei n-anti body conplex. i
[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.



[0021] In another aspect, the invention provides a

nmet hod for reducing the conplexity of a sanple that
wEeoupnises a m xture of proteins, conprising SBEEUSIDHERT005

a small epitope antibody- protein conplex, wherein

proteins conprising an epitope bound by the snal

[0026]Pi t 0P& AU b RAY thﬁh@aﬁi'&h?%\@% Sééhg?t?%aré@f@c:mﬁ%n %@Wte‘i protein-

. the method further conprises sep
antibpgeconaplex. ydwyein thetpedtaineamibbéx comples tgenemateddiyfBaibsting a reaction
. e | I.. epi.tope antibody bi nds an epitope
mixtded SRR B o e L Al SRR and Blssemple,
whereifthaaibami i undd@ o SATPALHArSitaR bR dan N Y. anti
f small epitope anti bsg%li eic, t% for ’%ndé!lehékg ?l?!))/fgoﬁjo{ewamlb()dy
Compif¥al | epitope anti body-protein conplexes. In sone

nmboglj e | .epito antipodjes are .
10020 i R0 pabB 48 BB e Pt RS E e ooty ofa
sampif thatrophripriegsi 4 mpaur v bRACHE SomprisifEoatdi#8 d sHALR ﬁsi%é egﬂibody-

matri x. Ig some enbodi nents, the sanple’is conPac e
protes Ctoﬁlpéexpiw FIRIM REPiedtS commrising s epiiepehruing bl ithessnaall epitope antibody

= ' the sample is.. .
oo g S e R RO Ryl Sord TR Sepine pentpin rom the
antibedyrprateinycomplex. sinrmemerdnthdidmedis thel healISspiBpEaritiody binds an epitope
.ctont chgq %tg at_ 1 east 100 smal | epitope antibodi es.
Cconsiztie 03 SRR S P A0 agids. iy 9By embhodivegnts; deptaimplssis contacted
ith £pI0EaHE! b el 8] I i i i
with £pI0EaRi an éfﬁt%bé"mﬁ%ﬁfe@%\ﬁﬁ)ﬁﬁm a%ﬂnlaﬂfg/. orf sgﬂale} aey}t%%e agélg%gy-protem

ant i body- protei n" conpl ex a ‘protei
compleges. dryPe embediments, theagrablrepitopd atibodies arerlerdiabBritieled. In some
rther,, conpri ses cont acti t he snmal | .
embog%rlﬁepgggé Bg%{llﬁ'g 8§§,m%1} ﬁlggrf)ﬁ ant] Sé§(uwinf>ﬁ%ée 153 gqlid matrix. In some
embodingats, thg sa@pRtis tentdcisd iR b YRRty A€ sihAR YRR Sntibdli
e&l‘go&i ments, the nethod fu?.t herwco?rpri ses c%'mlgdgitl‘?sﬂg%aranel' In
some eRRodnieRisethgisamply ipeantasted witeaplumlitagbsmalt epifope amtibodies serially.

' [ .Q f ' f th [1..
In songégéizr%ig(gg&gﬁt% tE% %&;ﬁ%? gsfcé)?’#mc%g n\%ﬁmea)g?eraggmossgwg]' Ef%],togﬁgqnt’ﬁ)ggws. In
some emhpdimsitsgths epdicalt furtherpohippiegt doﬂ&cﬁﬁ%ﬁﬁﬂé&ﬁlﬁ Sepaf#d ft418 the

tib mal | epi to?e ant i bod%/,- rotein co ex. I n one
antt 02‘%?6%?%‘%9{%1’ %%be? BTRIA CE@P@&% RENt dqyEum pobiypsplidefagments. In some

bodirRhBaHE mektibd apatels, r8k Sl Shegaying.
o 0ager]t cor{rnpri se@ﬁg&gﬁg}%ﬁc al gggﬁ{lg th%%%f’g]es {u?#eaarﬁlgl%’ ﬁ%’r protein
complgX wathia prolein ¢leavéng dgent torfomn pelypeptide tiagehiar I shukcémigodiments,

exity of .sanpl e that. conpri.ses a m xture
the m%[ngpfrhgtggl]i cr?éffpr}céssn%"ﬂ?asﬂuﬂgt ARGy AR gﬁfﬁelpﬁ awRgaeent jf foum
polypattide éagientd PHoSIBELIMARINITRR: FHIT QREYe E.Iﬁi‘tfoﬁ%-g’r(?tﬁin complex,
e

. aﬂti body-protein conplex; and (b) separati
optionglly fig g’@?‘f‘%’?ﬁfs@i&se@ ngRrolypentida fitagamants firoot thersmial ephiape antibody-

. ' . d.(b
porcSATAEC | SRR Pl 05 B2 Bl
anothearuhbpdliment, cheyernfei ecteahingshgeut ¢INRRYS h ¥herhidal SRR,

0022en‘o diments, the nethod further conprises separating
[ ]pr ot ppptlgr aspech dhesinygntion paeidesggmethod for reducing the complexity of a

. ' - i N.. lex., |
o B ) SN i o
one sl epispee antibndy tot fong anfanﬁ]imiytl?ratetrocoﬁmﬂut; ahd @) sBparatiigthe

e at. le epi t ope

a4 hn ne enbodi.nents, t st one smal | i
antibofipRBHR SRS FPEbuipund Bl 4EGRCEDE. Sheame ephecipents, steps ()
and (bpart ipbdein@S-sequentially. In some embodiments, steps (a) and (b) are performed

simultaneously. In some embodiments, the method further comprises separating protein from the



[0023] In other aspects, the invention provides snal
epi tope anti body-protein conpl exes, proteins, and/or
w@alogpeyssi de fragnments prepared using nmet hods POT/US2004/027005
reduci ng the conplexity of a sanple described herein.
[0024] As is evident to one skilled in the art,
: e
83056 bR °FElnf AT T2 0| BRI 1 o
consisiin gl abowtrsy iosaéyoumarhmblanglst hresonwedrhisdmentX tthi gtdedst One small

ar i conblnatl nd/ supcombi nat,j ons) so that
epitop gt EhOdy PO GLERE Sbalid P SmAL GPRIGRLD TR, —or 1t ¢

han
8, S i

protegs zmgiyfn; pab{pﬁpi@ib(ﬁrmentWGﬂmedjwmg inethoefore¢duonhg tiod ccmlipiemty ofa
sam!: % ggl Ln sonme enbodi nents, the sanple is
, P oels%\r&tfe Wh about 20, about 30, about 40, about

[002? 0, ARKvidént tPbRUkilldGn 1RIOL hspbeB thad REEH tojeéglbnﬁl?f@éﬁd incubating
00, about 300, about 400, about 500, about

the reyakiant gruiure g mg@paﬁtmqsmﬂ esbodiments mbickriootirive mc’gbatmg the
varlog%{'?u a &5 tlﬁ 41)8],%0 aoo%%%& na < u‘g sy@c’o et%%%ﬂo%io ufthétggca?esueé products

are foked. about 150, about 200, about 300, about 400,

bout, 500, about 10Q0,_ or nore small epit
100251 D mote Fhangiag &vishBb ahns e Abpwiahisaraba: fogr, about five, about

o EERTEATO D 5 gt 30y g

invendibouin SMe emimdumaﬁs, thdsmipl& B, contactet] wAth, aba‘ato:w, a¥élit 30, about 40,

o3, GO b0 35 0 8, 5B B s 50,

abouteIno dbrieste %maIl Qﬁlt%@"%ltlﬁodh@s %%Bﬁ%%ﬁﬂ)omrﬁéﬁtsathel sﬁfﬁ?fe is contacted

about any of
with gtdeast é@@t 201,@(90@&305@@1@ Ad aboetpm @b@t abt abbu‘dl Qﬁs abait tlas aabout 150,

about;%)@eﬁbfg\b%(% ngf)ut%g@ u b&)&ﬁé’ oog f@%ou? 8 podj %6 Bl%g%%g%l gﬁ?opg alétl odies. In

some&ﬁ‘tboﬂmdan% the[ Q] is Ehitadted Rith 1B tiRnSBoR! 100] g%t 9B LBEED0, about
usi n&% rotein prepared usi ng an% of the nethods
J

85, abput 8 F‘]@?lﬁ 70¢ qhou%@éaﬁbqng nihonbefs apewt 50, about 45, about 40,
aboumaﬁﬁﬁﬁ 86, b 9619 Bi ;gyoum BRAS 197 or BURE §R3 %ﬁtggg antibodies. In

profiling, met ent 1Tyl ng proteins;
somefeprboilgheemts, fhei saglptmsbmtmctedngh atllrbstaboyrraag v€ 1 &,;20080,40¢S0, 75, 100,

! i hange in po ransl ati onal
125, {3,200 ?Qba‘@? ronfi el Fobodies Rllh%lwaertlﬁaﬂﬁﬁ%@ut any of 20,
30, 46,150, 2510001 128040 200.IR0t 140, 506, 110D LNLIP dpitdpe Ant

Met hods  of genotypi ng’ (protein mutat | on det ect

[0026] denThs Wﬁgm@mlsowomdes metheds wngtherpryiteiy ptdperqdmsmg rog of the

metho S c@?cﬁ%ﬂg ﬁer%e ﬁcggaé(gtpgfr {é\g{l? 1[? ﬁagragfzré%lgé ﬁproteln methods of

expre@@@{ palihg ﬁnﬁh@diltﬁ‘ﬁ@enuﬂsﬁﬁ@ nflﬁ imekIEbRI8 Forf iMéHyiah RSN
in post-transl ational npdification, and protein

degraé%@d%i‘%ﬂa methads dorddensitisag shangsyn pos-tisnslaénns! mpdifisation, and
meth é'g%étéfl.%%ﬁ }@@%%séeﬁalg %legﬁr]t aﬁﬁ-ey #é%ééﬁgfr&%i%g r}g‘gample Methods

of gemﬂeypimgi Gritein mhiatiae detedtionh ddentifying splive 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.



conprising: (a) reducing the conplexity of a sanple
usi ng any of the nethods described herein, whereby
w@ems®eigsst are enriched and/ or purified; and (b)CT/US2004/027005
analyzing the proteins (interchangeably terned
"products"). [0028] In another aspect, the invention
rov
[002’ﬂ *rl“ﬁlgsls Hg(?ﬁaenhag?ec'c% tﬁ% 1n9§1§ o%‘:;}r&;l e@g‘hﬁﬁféﬂ)ﬂ cttenzm%}%rotem
compplsmgﬁl(@dedlﬁ;hr[glha GanIEXﬂt}hef amtﬂmdﬁsmgjmﬂ tbedleﬂmdedas’scrlbed herein,

[[0029] . In sone ment_s ste naI zln
Wher%rﬁ??%eg’é@%@%r@h?é%% Gong bR i B Biokans (nterchangeably

wnn&W§%§QMm tyhe amount of protein(s) prepared, enrlched
or s parated is quantified. In sone enbodi nents,

[0028]he Bt &ptlet agrel, ftwiimgntionpravides netels ifdirydhaglcmrieing fprotein
nore of said rote one errbodl
compT ATy 0R PIOEep SRS yoRaN WA ERPERR CSHEREY e glsthods
degxﬁgg%gﬂgy(les) bind is wused to assist identification
of the enriched proteins. In sone enbodi nents, a
[OOZSﬂr ot bi somesernbofsiimertts, dlae siep @fgana}yylrxgrc@nmmmeéermﬂnmg emount of said

protel(nis w}?eéf:[l@gt g%&rﬁ)?lgtt c?ff%cgt fsﬁ Br e ! Ceg?c?m %rﬁ@?r seBarateg is quantlﬁed In

someRB o Ehdnts, t ¥lé0sf aﬂﬂﬂyﬂﬁ @ﬁllngrlﬁ‘e@ HaSifyih®Bne bmoiehtdkaid proteins. In
embodi ment's, the ste anal yzi ng_ conpri ses

somegatbed et ghe ilentis 65 feplé%@(sa to wibca the el eitppe antihpdy(ies) bind is
0 I

LR i e

identifiedtuging an@ sne onfpareaed theofoHoWﬁfg&Jhefac’&rlpmmt siqnentl] mhsst 81/z ratio (in

5B b SR S e BER) SERIES ot

emboﬂkrh@i{t@ttheoﬁc;p ShioR tg%ﬁ@hhé%%ten@ﬁﬂﬁ@ﬂl@%nﬂ@ b?&ﬁeo@r’ more protein(s).
Su Stltutl on, 1 nsertion and/ or transversion of one of
In som embadinratsatedep of philyzing inchides asalysiefor duatetastion of any alterations

in o st DR R G Sl o el Fpors o he

protefil K3t adHce bthet fitn ThaXeqlicdic akisihivch. SVASEnceREEafiONEhENde mutations
conprising; (a) reducing the conplexity of a sanple

(such psidelstiamysubytitetn, insertion gad/getensy ersioniod oae At mafscmeipg acid), splice
0 d; and (b

variafff USRS Frofiic, SPE AR b OUERC L 0 et e

[0030]pr oﬁumtoshe)f aypect thedineention ipadvides nw]licbcfslfeldqhapic&:pﬂngdi protein using

and/ or epar at ed i ng any. of t ods herein,
mass GRESBPR Y RILNEy (3 gecﬁtglwh q& $ OB using gypfjthe
meth&?]b R he AP S}ereblyPRotbiRY sféténﬁeh&m\ay&%nﬁe& -had$b) Bhlyzing the

aracterizing protéin conprising analyzing protéin
proteins |(mgerdmgeabyhsetﬁnn@h’hlro@qcts/§h‘@heh raIEt m@awdoplmfwdy\mpared and/or

d th
sepafid Baing et GG derel Sy ir B apRE e P ey g e digmety.
[003§TbOH| AR aspbdf fd ihVentidh pfovidd hhodsdeNdHataétediizing protein
protein is determ ned. In sonme enbodi ments, the
comprisingaslyrius REpPindsingmase spesoprFtrEpyhaspia theferatain yas prepared using
any of rtﬁeor%x% (ﬂzscxllb%(a%%letlﬂ %&g&gﬁ th%%g%{ﬂ?% ﬁy nﬁ?ssﬁectrometry In some

embdd&ﬁ@{tﬂtth@mﬂty,orﬁas&?dndm idéntBLE &' proteis s dep@ined Btsoie embodiments,

sur f.ace- enhanced Ias? L7 L. .
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
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desorption/ionization ("SELDI" ); and/or tandem nmass
wepmshIssetry (e.g., MS/MS, MS/MS/MS, ESI - M5/ pa1/6$2004/027005

[0033] In another aspect, the invention provides

met hods for determning the identity of a protein in

. .US : ' d
desorBi PR BT LS BRSPS oI DR, prsiasns,
ESI-MSiMg). any of the nmethods described herein, whereby

roteins are enriched and/or purified; (b) apalyzing .
100335 he BraothenasnestnthedpyeaHeR BIAVides aethads 'f?frdﬁgfﬂ@t%m%y t,ie identity of a
rel t ' i : 1 ;
protelffifaSaiiplcl et Yooy Mid BB aNREH AT [ rehifig the
comphaxiity @bif aahple using ame bhithd sndthods kiescribedrpereme wherebyp proteins are

. epitape identity infornation. 034 n .anot her ,, " .
enviel sl i ed: (e S egROwOS (REERMEoTDY RIBERTRPfitE): wherein
the adalfindE Wy inkaés %ec&omgﬁf,taﬁﬂ )l detmBaaP] Rntit§ S Gni@RE protein. In some

spectronetry, ‘said nmethods ‘conprising defermning the
emboidthaentts, te methogs futtbénvomprisg useaf spprecidesive infgrmaiioar ei n

he protein is epar ed using, any .of, t.he t hods..for ..

ou3d1 . B fgBiel e RGP gt Bichilel ReaRias i Sy TR ok Menity of o
protefOfA® sembRAIsIR s shdterofRirN AR hthbALomBRMY detemitify te identity

epitope identity information. [0035] In another
of prefeipatsing mase spasiremeisivinreniterueroiein ispaeparediusiectgioh the methods for
recucERILEY ol acrd ISR ool ol Bifhentl e methods futher
comptide uss of ephepguidedtity inforsnationepar ed usi ng any of the

met hods for reduci ng conpl exity of anpl e, descr.i.bed )
10033]r ofanofir asse terBrHiAG R oS pRr by e e cPEspBATofiling
wherééiﬁglg HeQ&v8I Bﬁ&tpﬁb 1038 oFBES oSG I HRRE [V detdrhifA Wherein the protein is

di nents, i nvention provi des nethods for
prepareshysing any dflike methady for ofdupingtceinplexity of avwangple dessribed herein. In
sa Ies.t%g%ﬁﬁ%ﬁl? anot her. a%gect t he invent%on iy, I
Some SR Hes! S Of BFPTEFITAT HeR PR S RSP oRyety- In some
embodiB&RS, Ahd MvédiRdnipd@AddstietRd dsTOLchpABE EhdPdrid @ity SF préteins in two or
deternined, wherein the protein is prepared using any
moregpmplgd et hods for reduci ng conplexity of a sanple
escCk | [ I ] ' el : .
10036135} L SR the v RER pr &R IR Tor 1BbR fhrqson profiling
wheré&i@ lie theribadityref\dre, or mdie prodihoid slefenninedy wineein thesgroteieisgiepared

. epitagpe identi information, Ip so nbadi pents, _the
using 3884 ifhffdaetgia%%fpﬁaeéuﬂae FoBIeRist ok e ﬁ@%{lﬂﬁ%ﬁt i} gpme
embo‘aﬁm%}ﬁg,&)%tg&sﬁeﬂti@y {5\WR1eBhirB 6ing MRS SectromOPy 7In sobhe embodiments,

ano aspect, the Invention provides a nethod for
the netttods firthiengorprisepise sbepi@pe identityseformatidn. alpyomesimbagliments, the

. __interest in | e, wherei.n the t hod conprises
inverBn BETeRg TR DL S PGE U gL TP ayR [ ogfore samples.
[003ANT | ENAhIRE AbRer) tHeliAGdntion providis Qi eth&efo Ablefhiithg the presence or
protein fraction is prepared using any of the nethods

abserfcg of P puveineg irttggst é]@ Aptrarle: Vyh@‘ﬁinéh@;@ﬁﬁ)pé cg@ggqus isletecting the protein
of intire]:rﬁetrsg 'Pf; %1%}? :ﬂlﬁ%ﬂ é@@{%felgd oge%]i ﬁ&étioglpwﬁ%rg}ngﬁg ?%r?clr}]l%%i ﬁrcﬁ%ig fraction is

ca resence
prepa@& Wity adyof th@ehiobofb Frlting digd @slipleditycipainpisdeseriised herein, and

spectr onmet r¥1' . . o .
wherein detection of the protein of interest indicates presence of the protein in the sample. In

one embodiment, detection comprises mass spectrometry.



8 WD 2016/ 019831 PCT/ US211114/112711115 [0038] In

anot her aspect, the invention provides a nethod for
waledosomisgi ng t he anount of a protein of interBsSt/US004027005

sanpl e, wherein the nethod conprises quantifying the

anmount of the protein of interest in an enriched

r ot ej ' [ riche L:0-
ousl 2% B A L0 G ph SRR i o amount ot
protetresilisieregt iﬁ;@egﬁ@mp fvdsteinythe ﬁr%eﬂicﬁlaﬂﬁip@isfmﬁhﬁm the amb?nt of the
I n _.one enbodi nent, quantification of the otein_of .
protejpidpietest ingmsppched pﬁf&@@ fgslenrvohsein fhe P06} prpfein fraction i
prepa?tgg&n{ﬁ% methB& fof Yé%lm:i'ng rt‘hegd'r?aﬁ?ﬁ lgfétg/i ot? gggﬁlgféddefs&[bed herein. In

yi'ng the proteinin
one eartoid inaahy,-quanti fiiation ofifhk @xqteintof irgemstichmpsisasl thase gpdctpmetry.

ooafs R St G i S S 53 L o
udegw% ¢ ARoBRDRIEN cbRpleRNWhEBRARE SBA epifoP8 antibody-protei lex i

Snw'i en%ificg?f%n cgﬁprpégs nasg spectrgﬁ%?rs?lfbgig?é?}ﬁnn?eXIS

prepagesbusieg anysy dlst methhds fon vesicing theprooviletdty of arsemplediegribed herein. In
[ q)e Lifi c[ﬁ\ti ontﬁ)f .2 bi omarker, wherein the nethod

one go ﬁgweg%s TRRAIRHGR FHRP RS TR P RORHY or nor e

[00409NT | Thafbtier a§pett) tHerigednition ?rovidzse Qmedtho BRE ieafifitAdntofa biomarker,
or nore_enriched protein fractions is prepared froma .

wherein il methied aemarses companing the PrRIBs MJWoos Hifes pryiqhed protein fractions,

whergiﬁ@éc}-%(fi th%( ) o%éﬁ%i@he%%?&treinbﬁﬁﬁgﬁsr ﬁippe aled FG sample using any

enbodi ments, the two or ‘nore sanples C(?rrprl se Sareres

of thd methodd for ecintingniee ¢ameplestityustla samplendescribedihsmais €ln some embodiments,
condition and at l.east one individual, who does not

the B PemPTReS 2P éag@pe%ﬁﬁﬂmp%aff% Ao @gf‘ewﬁl_‘ém&}a? Whp D disease

cond®ionaRE abbATBAK B ivVidual ngb Q8td ﬁﬁﬁthﬁ\‘;ee thD8isdise @88ition, and presence or

condition. In one enbodi nent, I nvention provides
absenge wé theddorharkende inslicativg nfjthp desasecenditionbde nseembodiment, the
. i sease,condifi i,n_an. .individual , co i sin e
inverffoR BRI AP e YR RBiring WirsSiis R RO B & Biffie cppetipn im an
individugl, coelbdiftladtermiitiig ied IRvElE abichidké&ah alsemblReFdn tHeddividual,
as described herein, and wherein the | evel of the

whergip Shrpbirmpresis ifdentificd es described heaeipyand avhesein thedpya o€ thedriomarker is
indic&tﬁ% oq" I &nk &dﬂb%ér&@ of i cﬁ&g?er &%Rf&bnﬁp Eo?i?e érﬁﬁo&if?@n@,rthe two or
nor e a es conpri se sanpl es roma eas one

.t
s
moreisaiples doraprisehvamipies froac ati lvastohe dividkat who hasrecéelvakasment for a

. conditjon and at |east .one individual who has nat )
diseas<cagog PR SR AES TEHViEHE “élpg“@ag%t recedYdh (rseBRent _gwothe disease
condf@ifbfﬁ?zﬁf&ﬁﬁes@ﬁc@&%%%@e 6f thk BonRrR4BE flicalive bf@ﬁ@ﬁ:ﬁl{oﬁ?@&eatment. In

I cacy of the treatnent. In one enbodi nent,
one einbpdmdn thpinyeitthaspravides dyodthpd fordieteemiriing elficadyf dfdmeiment for a

. of treatnent.for..a. disease ndition in an. .. .
diseay TR a0 inshig Tl SRS eI e el a bipmgrker in a sample
from eRBIvdRE], WhertirS EDi@narkérasideR@fidd vl debetitRl heMiE aBH Hherein the
the biomarker is identified as described herein, and

level phthediiomarker is indicativepf theeffisiaayef keatmer. Ineroaembediaents, the two

or m rQ garﬁ%l@é gﬁﬁ%is%fsaﬁl#ﬁghgﬁﬁt 'legspon%qﬁﬁvﬁﬂgﬁgﬁgﬁgb%fen te%}?osed to a toxin
WO Or nore sanpt es conprise sanples fromat |ea

or pathioger &l at ichsttdneihdividasl wigehasexpbsadxposed td theitdxin@F pathogen, and

pat hogen ang at | east one_individual whg has not been
PreseaemyEENCs O the biggnarkergs Htsiéﬁaﬁéi@@ﬁ?XP&ﬁHe Oﬁ%g’éﬁﬁ@“aéfo the toxin or

patho%@ﬁ..eﬂlccﬁle%gnbtoP&%,Qﬁ@fn@@ﬁtidnspg?ﬂgéscaa&le‘eﬁ‘éd r detdiindhs e)&;osure of an

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



pat hogen. I n one enbodi nent, the invention provides a
nmet hod for determ ning exposure of an individual to a
WO 2005019881 pat hogen, conpri sing determ ni ng t hepdBUS1000627005
a biomarker in a sanple 9 WO 2016/ 019831
PCT/ US211114/ 112711115 fromthe individual, wherein
from eng :V ﬁﬂ?% lév%eﬁemsth[: %?o?ﬁﬁtr%ér%gldg Irlr% r edsacsrcilegc%?oﬁgl :e:rg:lr}nve Wgerem the

level @R e bidrgarker it helidatixé of @popat boge foxih 0PPathoden. anot her
aspect, the invention prOV|des conposi tions and kits
[0041, np}n apothsT aRscly the ipyRnEOR REAVIdes SPMBRHEtieNsang déls semprsing one or

more;églgleu egﬁgpgey 9@0&1@:&0?%&!"1’91% g%tlfel]ﬁeth(gﬁésigﬁﬁe%lver[tggd'z] I'n

ment s & I nvent ron provi des a conposition
[0042] onp i soimregenabadimerss, ithe/inoéntioqpad¥idesp ¢omnmsmnhlcbm¢naﬂg a plurality of

smallaqmtggeg%}ni)g Odl %Er%m@ggg l 2}5&:@%{1{ ﬁ qs;{ga l (5:,3?&)1%30 ibodies binds
ep1toﬁé§%hm§1@ﬂf@9m§’t@' HSbolt’s SRIAE a6ALOHI %ﬁféte%lbotdﬂﬁerﬁg’%é small epitope
epitope "antibodies are detectably [abeled. Tn Some

antibediboale detactably laheledl dn adne ymbédisweats) the plurdpy o smalbepitops

. rises at .le rraII Ltope ant i bodi es.
entibS R oLy b hssR ALl iR g BRidon pr ovi des a
[0043i t dRBRHE SinBEditheRtsUha linve)tiG p@mbé a kRRbMPHSINg a plurahty of small
anti bodies. in sone enbodi nents, the plurality 0

epitopmentibodiss.t Bremerrnitadimens, mmgrallémﬁsaw@sepﬁ@mmmbpﬁlgs bids

epltoﬁﬁoc%}mg’( g of%B?ﬁ{% 3 a%{r;ﬂlt:%o ! ég.élg?.gﬂl qsg’g{el’g‘i"g‘{ﬁ%grg%@% gl%eesél?all epitope

ant1bbd1e§atﬁﬁete&bb’1§illamlﬁds In stree phbodilhichts, the phiraity o pihid psitope
., antibodi es conprises_at |east about 100 small epitope
antibles pgRirises at@msworsk@aff 4 etope aniRedisRAw NGS [0044]
FIGURE 1 shows the reaction pattern using mappi ng
pol ypepti des spanni ng sequences of inmrunization
pol ypeptides for group 2 and group 5 nice,

respecti vel y BRIBEABESEREIREON QF dkEE DRAVINGS s of a
secondary screen of positive antlbodles in a phage

o0 SGIREESFoE RSB AT T e

seque‘nbmmﬂmgmlzah&ﬁ)ﬁdlyﬁ@tﬂgafdﬂgtoupaadndcgesupls nfice, ?esp&;twellyd
as_described in Exanple 2. DETAI LED DESCRI PTI ON_OF

[0045frHE FIERE bﬁbmhﬂesmﬁ rperndephseiresat pesitineanithadies in a phage
ELISE&ShQQes&n&id%Egﬁhg eAtibodi es that bind (generally,
I ca In

speci f smal | epitopes, terned "snall
[0046dpi t BPEURE 3 Hodises'SPR tracferaf @tsir@mﬂmiraamibodﬁ 'derivedifrdrmphage

LSORST Y Bt AP Bt G o SO R R ur

mhereby protein(s) conprising the snall epltope are
i sol ated, separated, prepared, purified and/or
enriched. Use of the nethods of the |nvent|on thereby

provi des aDHEALER DESCERIETIQN OHeTHEY RN

protein mxture, facilitating subsequent use and/ or
[004F har 6L Gibgdth P8vides methods using one or more antibodies 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



10 WD 2016/ 019831 PCT/ US211114/112711115 of the
enriched protein conponents of the sanple. Insofar as
wo besesmeBl epi t ope bound by the antibody is keomm$2004/027005
bi nding by a small epitope anti body provides
information relating to amno acid content of

of the> enrltcﬁed;érgg o u ) don@fts %Pﬁle Hn g&efglg g tgg grlngl(l) g%itorgé%{ulxd by the

S Bs 3l e
antlbcbd%ﬂé 8.110\39155 bﬁlncﬁﬁiglby abkmaN epMpewmlbdth pretvilediafozoation fiting to amino

% contactin éa mple with at | east one_ snal
acid ¢og %@@ramn(@gwn Héie sEipitPrantiondy. Periepiiareatiprgies are
ﬁuth&'?l%c‘rﬁédﬁ&%ﬂf ating an anti body- protein conplex from

proteins that are not bound by the snall epitope
[00483}nt i Aedyptnes))aveSdevertht ngthodpeanhgises (Dmoptactngg samse with at least

T S T —
proteﬁ%o&ﬂﬁl&%orh?r&@iﬁ?t}ﬁm%'o’f'ﬁ‘d’iﬁﬁb yitheshRl &}ﬁﬁlyi@ faHﬁEd@l?(les) Generally,

conpri c) of separating protein fromt
proteins coinpdsing pux et moxcmpﬁbmbound by dineeat leasbondi snmhlt@ltopdrmmbody are

isola ,tsggag tﬁa Ut hﬁr C Y %r | Sﬁecg g]zl %Mpﬁf}@t@ ngbetrfl%}lg%r%rtﬁer
omﬁl@@ts%t(bﬂﬂ” %ﬁéﬁﬂg Srowid ﬂoﬂhhﬁe altiboe@pptotinRomprl In some

pi tope anti i n  enbodi ments invol ving .
embosiﬁpmmthednefbod @r qemiDrisera stB OAHeatEdhe paneRle with a protein cleaving

agent&@%fgp ltoe%ie%gag Le EOI&%C%B% (a%%%g{e wﬁhe‘?lg %%1& %’HQ 51951? hgi d@ %ghbody, or, in

emboﬂhﬁeﬂtﬂM@Oltvinmepz[reumﬁf pbtefrofirorh theecdnitibodyt-brugeis aompbles, after step (c) of

conpri si protein, . which is acconplished by the use
separatﬂngammeab%%éh? PRIDRAYPFIHR CPTRISKt ope ant i bodi es”) t hat

[00493 eCOgR ZRtHORY BPIB@ ?n\;eﬁfi‘(gn &b %seﬁﬁﬂ%? ﬁ%ctidﬁaﬁn%'}grﬁeﬁlég donigidéing protein,

proteins (such for exanple, an epi

whicle tsrasccsnphs@ecbby the uso pﬁarstblodxgs Gsxagul '\smallypmcbpeamtlibﬂ@as’ ) that
e e to ﬁ]%ﬁ‘te eramt fy%s IS z h ?[{) Eeaneltoe
I "Og?}& &Bﬁ peg Predprd 8€1é1 RrBEEhe @%‘i {né P h%’@“fp prop
consibtiey STRr REEkEStRAE ebRatiAIRVETY li¥ar Ao R NEhase hiino acids, or 5 linear

descri bed herein and exenplified in t he Exanpl es. By
amingpeidsle Smetlicpitepseantippdipy giigbletfieusedniomehpdsyfdbe invention are
exten@i%fgbcf%?é ’%d hQIre% %‘ld{}&g{r}l@ ifled iRt *ﬂ?ﬁg f)l'e %ng{u‘% of the stpﬁciﬁcity of the

enric or puri

smal]wpﬂspenmlbaaﬂé,@rotaim @@y, pcﬁlypé]mdss)akd sep@ﬂatedpmrwhtadh anid/dnf}mnﬁed
protein that is reco nlzed Qe smal |, _epito

depertfing By re)oeodeT AROPHE e RILCROPE MBS ALGLGR hat i
recogfl] 89 She RINGDiloBE aRIRIS) BEARHRANUBL A L iHVBARAE Methods

I nvention are fu escrib ein
usinggthié phetetin pi‘apemd clsmg thdmethodpdfehs inyeutioncars ﬁm;hee tescebed herein. Asis

evidGE ST PR o w%é‘?’lis%ab &P Bl sededfie egoyne puritying

sepmﬁfﬁh@/ e&@énlﬁgeﬁid/érgﬂmfﬁ ?E iBs (AL, priﬂepﬂ&ies) fromesample Accordingly,
i nvention prOV| es methods for purifying and/or

the mnnﬁmmy dpy wediods forpunbing dndforiesnehing prpteinrraetbeds for isolating

protebn Il%l%%lsfcg)rrse Et%{&aérg{ré?%a e%o%l Bor }iagl g%’f&‘? h 6’?12 c%ggcl[e?lgatlon

meth@dsﬂ%ﬁpﬂ&pém[g pf@tb&i fop etk Wﬁrcﬁrﬁetﬁ;ﬂ@iay}&is;? rneﬂ’ﬁiib‘l ﬁdﬁdér@llfymg protein
identifying protein_(such as one or a grou
(suchyps 9ne PR3 grouﬁ@f ﬁw%m@ome@lpé%m érSicwg‘:rWéwemst@% an%.wathods for

quan{irfféali‘igg of fn%'feln in a sample.
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quantification of protein in a sanple. 11 WO
2016/ 019831 PCT/US211114/112711115 [0050] In one
w@sEenios3t he i nventi on provi des nethods for repDUSTYI0N4/027005
the conplexity of a sanple, said nmethods conprising:
(a) contacting a sanple with one or nore small epitope
ntibody under. conditions . erm.t hind pq;
o050 ARRPY P PR Bl BB Lsg i B apBibt b
sample! QiEmbhoOEmnpridindg (@) nticting b Sargple tvdfdedre)or Beora dmbly epitope
_the one or_nore small epitope, 6 antibody are jsol ated,
antibogtypueen eoaditions thehparmithinding; 3od (p) seperafingam antibgdyrpeniea complex,
. . I h .
wher B RFGLing LOREHTNE B B n bt b BHAL B LERROBE Shokmal epitope
antibqaiyGir€isolatedleppaatddnenrivhed endior parifjedr i ng protein for

characterization; . preparin rotein fqr SS ...
100514 peckvasatier §Pastaity dhention bRt PHGepRsthorin o guefyingand/or
enriclﬁ{f% gl%'ieiﬁf%&atir@' bl sepffatfhg g)%&é‘ilﬁ, PepRiRLRbRY) for characterization;

overing a new protein; “and/ or  quantification of
prepaping peitein ifor raass spenplometryiaralisis idetidying prodels (sohps pbrd ergnore

(a) contacting.a.s le.with one or, e smald . o
protel i OGBS R PG I ST BT BR p aPRT g ypfpgotein in &
sampRMWhértin SSRPAEMRbAN TRt I(DtaRAiAE £kdinple KT o or more small
~[0052] In another aspect, the invention al so _ _
epitoperantipdisensisr penditdens thes pegnit iadisgoans () papepsbing gn apidhady-protein
ny of the methods of the invention, for exanple, for
€‘ﬁ(aracterizing a protein, nmethods of expression
[0052§Pr of inl dndther BFpeb S iRFentiche Blsd biydontpapses hsithngls usiag iedsotein prepared

. for identifying protein degradation products; nethods
usingfegy of a@mthgfiswg theriavgionnfop SXARIe. 4AL¢haracisiiging a protein, methods of

e B SO0 el i 5, 10 G

comp

r ot el I n a sanpl
degraBation mraduntd; epethidis $er iderttifyidg chauge e pegttanslational swdiication, and

oGS BB B o GO RSN AL e or
exam?lggﬁgééfﬁ%odm%e%@ﬁﬁéd areEd Meés?as'fbﬁﬁgintdi’sc@b@f&,a&ip%skiéﬁ profiling,

| rotein prepared using any of the nmethods of the
drug dissavieryi and. diggvestiset ei n fracti on generated using a

mal eRi nt | ' L.cul .
005 bt AR I RoRHALS HIALL b AARBRI:E ko
prepaédd Winy iy td Methudi sfahinetstion. Viticipasteim)frdcsion geleeatel using a small
~ (as conpared. with the starting,sanple) by use of the
epitopmatibody istRaprculity] AsaR RIS (Y RREYS LNRBRSS SRECHORYp hecase the
numb:eﬁgf ﬁ{eﬁ&qg}?lﬂ{ tetHl $aHabts) ﬁ%edtﬂ:{e@g%' dta g%xéd%m {hE s@fting sample)

m no uence or conten epi t ope _
by usé béthesthallepitdppmtibedigudescebeddrerdinpilhmyfa aathaepitape dresent within the

cont ent.” rovides further info tion useful for. .
protefia i GRliak TheAmiR ot Tesrs P obg b ope agagd “epitope
sequehPECH“QPRSJVanitBRS HaH ToRBNe) HOoRIeHARthet MfortaBibh ufdful for

and/or Tdentify proteins.” 1n sonme enbodi nents, nass

charasiesieing oneideptifinag the ipsotejon dfass spsctiompiey yistids Haverkess used to
quan3Pdle? i Rl 3 some cMBbAURERS, Sess TBEoRRY Aty ¥enerates a

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

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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of the corresponding protein. In other enbodinents,

mass spectronetry analysis is by tandem nmass
wWGepmsHIwseEet er, and generates specific sequencePCT/US2004/027005

information. Use of this information may result in

identification of the corresponding protein at the

ot BEHERE L 47 DRI SITER s Ry o o

metho@®idiakt @oemionsintgn¥hation ithi epitope feq0ée dr El&lﬁ@aic&ﬁcontent
using any of the nethods of the invention, in
infor@aigit nati on with epi t ope sequence or amno acid

ont 7 t
0000 8L o RIS 056 56 AR i B 2. o
30, ah’rkﬁj_,t S5ejabotit 10@00r @b tmblD epitdpe ahtildilles rﬁaiy boused irstieinhethods of the

ey PR e TRl B RSt BSaTBoAE S ont 0

aboutcﬂﬁﬁﬁ&ftqg awohhuﬁ)bewut 285 aﬁs’&qtso%ou@ fabé‘lﬁsoo aa*ibeﬂttmo about 500,
0] about’ 75, about 100, about 150, about
aboutzmﬁ)o etoure sBel epﬂimmltlhoxms db@umeﬁmbodmmwme]sam@le iprontacted

it S SR 0. b ORE 4L o eSS BB 3t gt 15,

abouBRD0, Ak 806 Aboda00! abal SRR abtut 1600, dBRibre JBAl1 epﬁ ¥hntibodies. In
125, about 150, about 200 about 300, about

some@mhg)ghrmy@s thersemplelis ggntaqjed vrish desg ﬁlmmabggﬁ ltOQp@out 95, about 90, about
S

85, algdgltrt] §§7 5 %ﬁou[t Zg,g%to Eé(;{ﬁ{%bi%%ﬁlp E% g%{;[{ﬁ)tgig) ébsq[l)lt 4% about 40,

abouts3, abdm 80, abBbt 25 labotit 28,0aboabDSJ tabdit, 1 0abofigtver’ ﬁnalhﬂﬁwbe gitibodies. In

someggapgtinagss, BcHPgs catied B5h apisati b ans BEMR. 20930 40, 50, 75, 100,
125, Pﬁpébo 33@0 £50 &%‘0@ Al ito&%hﬁ&ﬁeég\éfh\%&ﬂ@grt 11+f£§£§wﬁ'?any of 20,

nmbodi'nents, the sanple i's contact
30, 4@,tﬁ@u?5 afy, tﬂ‘S 160, 290, 3(1904004500 50,1006 sm&]ﬂ)@pltopl:%tlbdcﬁfﬁ;
00, . 300,, 400 or .500 snal t ope ant.i bodi |
[005% pp ei[,n qqo?:he{ mecta%d{lveélﬂgn Bfo s ¢ @aosra%ns %Ffm? gomﬁrésdng one or

more k@all epedbe a&@godfr}%@ use4idQny 9P the RhJdRQR (B éntRRl T9RRNC

anti bodi es I n anot her aspect, the invention
embogiragrity dae kit mrwpmpgsealmatnmtms fwmpy P& thegneshess glescribed berein.
smal | epitope antibody for use in any of the nethods
of the invention. In sone enbodinents, the kits
GeneralrTdoknigaespri se instructions for any of the nethods
descri bed herein. Ceneral Techniques [ 0056] The
resent inventjon um

10054]; perhy Betisscptdad BESent iR kDo R RO indicated
convéf@ibﬁﬁ%@ﬁmﬁb@bﬂﬁ%leéﬁl&cﬁl&’}@g? gin!':lﬁﬁ %@é&%ﬁméx@ ERBAGHES Jmicrobiology,

m crobi ol ogy, bi ol ogy, bi ochem stry and
cell biatogin bioagwlstm |an<h mmen@lpg)h iwhi¢hhae siithin the fsklﬂlhxf tlagrart. Such

h t I d fully int .
techng e preieGp ahed Sy e FPander en o otineyleriPuips; Ad gbgratory
Manu¥BRE@Ind edRAMHarfiBlobk eul(, $8PrCk Spfin@Harbo? PRRY; oﬂucleonde
Sp rln% Har bor Press; O jgonucl eotide Synt hesi's
e

Synthesif (M.Jefatt, elodA$4); Msthrsigan Mplwlaé&yvlagy,éimwfressuﬁdhﬁwlow 4

LaboBi i PR sy oA SHORECED By

Freshq&,led., 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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Freshney, ed., 1987); Introduction to Cell and Tissue

Culture ( J.P. Mather and P.E. Roberts, 1998) Plenum
wore@s®198€el | and Tissue Culture: Laboratory PrecEUS2088027005

(A. Doyle, J.B. Giffiths, and D.G Newell, eds.,

1993-8) J. WIley and Sons; Methods in Enzynol ogy

e SRR RGeS B R Bl s Ger

Tr ansﬁ)’« %EM%P Manmaninad g YT MDOMilleVgidv 20 dlaﬁs QedsBﬂ 9@79;/\€Mrent
Transfer Vectors for Manmal i

Protoccds 7 MMer:uler BighegNF /L. maqubel et abiceds., 19857, PC?%u rTrhé rﬁolymerase Chain
F
Rece VRS A PS5, Bl B0h R Y OGP 2 o . .

1991) Shdrt Pfot@&olﬁin MoleéiSar, Bz’bﬂ&ﬂXWlE&i ahé 8onil W%pbhmunabzology (CA.
| mmunol ogy

Janewpp GEQBoTGveR KETsci PRy B &fgfh( wwimm %r?spmi@@'éfpproach
D.C it 631{2' IQ?% {%8A1989)1 %gmlbnﬁpﬁt}éodz& aYSFSotice a?%)'@ach (P.

nch 97) odi es: “a practi cal
Shepl&pbamla(ﬁfDee(nDedsC@ﬂyrd,Umderslty RLesPQé@&), Usag @ntid®8ys; a laboratory

0 nal bodi ach )
mamig{Bp el ang L Laperpd Sadod Bafoe FRrarRPOurary {0 e
Annb&ﬁ%@@@M Fisle AR KO£ Sds. ATAANRIRH A @ldmicFuBHHerd, E995).

Harlow and D. Lane (Col d Sprl ng Harbor Laboratory
Press, 1999); and The Antibodies (M Zanetti and J.D.
D 5@8{ eds., Harwood Academ c Publishers, 1995).
efin nltlons [00571 An "antibody" is an imunogl obulin
nol ecul e capabl e of specific binding to a target,
[0057$uC hAﬁSarﬁlbbay’bQWdﬂhﬁhﬁoglpblhljﬁmc]eelﬂib icalenbld dfisbekific binding to a target,
pol ypepti de, etc. gh at |east one antj
such @S@c@gbﬂhtymtp §P}(Y€u°1?‘8lfi§t lémga HPtlm?et@% eicafioupl gﬁelsw gfe antigen
recoghﬁll%n sHTUHQR R thd Vhr13B e%@%lbﬁ of t‘h% I‘ﬂﬁﬁﬂ %Iﬁhf‘moleEﬁl@ IA% hi8ed herein,
enconpasses not only intact polyclonal or nonocl onal
the teanbncmmpassas nbtienlp irgact hriyglosal o mctrmeloa@lfan@bq@hs &ut ﬂa(bfragments

N TR I T M L —

compPSink iaf rdntl@d'&? PRRYorO hiktBAny BIRE rfm&ﬂﬁéip@fnlﬂgtifaﬁbh @ﬂth@ﬁmhﬁﬂoglobuhn
i mmunogl obu nol ecul’e t hat coqgrlses an antigen

mOleCﬂé‘t@gmqnﬂRIWe%M antigen rasegnitign biteef thpgnired sregificiy. An antibody

inclu eg éln%fq od flg ?fa? 5 F SﬁagtI%GO% ?{]@ﬁgg?rcshg%ﬁ s P#&!Bf)aand the

ant1b@131ndé@ ﬂyt Ehecﬁthnly phrtioalaptlassnyDgpanding bh ﬂte ankiasdy amino acid sequence of
di ng on. the anti body an1no cid s ence

the corlat S ABOR AR 4%5 glRtis cap E%%%@ee g%iiiuff?ge%t classes.
Therecaﬂg ﬁ?@ C i(ﬁ" | g otfﬂnﬁll'uflf)%f)ﬁgﬁﬂ sC '.Ig% 9{?9 IgETk%‘fr Gndl ledaseveral of

sses of i muno i ns:
theseame!y HegMtherniiivided/imtcasubolasses fiestgpash e. g;,eIngr IgGéZr Igﬁfig |Ig@él, IgAl and

VP T SN TEIINT AENTMI Rt M-

1mmﬁn@§fobﬁl’?ﬁsr ﬁé" BARM alphal Jl'b@tadéﬁsﬁ@ﬁ @ﬁl}rmfd asbee, féfspectwely The subunit
i mrunogl obul'i ns are called al del t a, epsi |

structyeamand thaeetdimensiosglroufigwatigns df diffasens ghisses of tmm@tlwle@lhns are well
kn and t hree-di nensional configurations of different
% asses of i mmunogl obulins 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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[00581 "Fv" is an antibody fragnent that contains a
conpl ete antigen-recognition and - binding site. In a
wo Mpsoiesn Fv species, this region consists of P@r/us1v84/027005

of one heavy and one |I|ight chain variable domain in
tight, non-coval ent association In a single-chain Fv
heavyﬁ %%ld\:/ oneﬁli%l? eaér:ll' e o 28{119 g‘abgna? |1 o ek g%sgl:lllgé:!i 3/ %{7 %‘]pg)'grpeptide

linke€ QA |tl@m tHeylidhi @ﬂrdahbaby chaihd @i abédbld@@inycﬂﬁﬁfehd strudtiele@slogous to that
such that the |ight and heavy chains can assocjiate in

in a tyorphadhvespegiesy l§r1@ this eerdiggrasiop dhat hey threp SR ofpagh ¥aripble domain
mer BB S8 apd e LB AP OOr APVl Rowerr
even arsirigl:pexmfﬂablﬁdllongns@ehalf ofa Fy camptidisg snly Ba@eRofpecifie for an antigen)

L di ner. However even S|ngl ariabl e
has ﬂ{ecﬂbﬂ#éilt? reef)grazwdé&%?m@%a@ﬂv@%e E%qu fiighan the
entir@bindiibis@en) has the ability to recognlze and bi nd
antigen, although generally at a lower affinity than
[0059]he Thetaly Gagmerdialsg centhims tlidl@ﬁ@t]antwalaﬁiabf the hghmhamadndahe first

ai ns nst ant do f t he h i,n. and
conslaopas (CH o S e B s BT o (A fients by the
additfoRlof affew G68RdIeS atthé Eﬁboygf t‘éﬁ‘hﬁ@@ of tha WBRAt halYCH N Eomain including one
addition of a few residues at the carboxy term nus of
or mth@yﬁ@awfr@héherﬁl@hpdsdbmﬁ reeiomé! udi ng one or nore
st . .
o068 A B AR AR Rk 98 pyein e

monqwcmal aitibody Wvenprised famin® acids Gnalralanédchathg and non-naturally
n?rlsed of am nQ acjds (naturally occurring fa,d
occurigg) Hhat e anvyolveddp therselertyye hindipe of an armgsnvéopqpﬁ afigg of monoclonal

ant1b§@1k:§§a% Oﬁg(fs@i gﬁ}%c{]gc %I{al ahtj %mésﬂ&% hlggiljpg&@ He gu%nse that they are

nmono as oppose
directed taghiosti aaél)glcaareigamg hsitg/ $hetihi“omondelondl en‘slemb'é en¢mnpasses not only

itach o attnger s RARrehstyPoc B R RUES BiERS figments thereof
(such a@.tf&Bt Fd® VF{QIJ) ?ﬁ ), QiﬂgleQ‘hQinQScla\F)dmﬁthh{S'th&B@ Rusion proteins comprising

nonocl onal bodi es, but al so fragnents f hereof
an an@@g@hp(ggom@nd amgpther mg@ﬁeg gonfpgp}atlog of gﬁeelnmmqglc(ogbgmolecule that

compri%%sazglt %mggl? fe8 %mtlgﬁjﬁjgoé} thd 1%%1 1r&§s %%?8&%%’1 1 the fagﬂll? to b1nd to an

anugai (seh eeﬂrrim»m&)@nabbdy)n (g3 het?nteﬁdédwtatbe lmgﬁdras 3@@;«&0 the source of
antlgen recognltlon SlteO e I red speci ICIt
he apftRedy 1ge thegpanmeringphigh Kés pades.& dﬁ’thyg’é‘ﬁo@é aa%Fql?ﬁtlpponqcombmant

expréggloﬁm[ ?éi’x! ulnéls'e?cf‘m intended to be limted as

regar source of the antibody or the manner

[0061]n V\Hhc terms “poiypm)dide  éoligopeptydefiy fpeptideteand (fhagen” are used

1ntercjﬁqp%eg¥>§'%éqna gre e[réggfﬁym?% tagflﬁ(;)s gc?%qf;pﬂgg%gﬂ'é ' The polymer may be

linear & Hraumedtit 1%5( compPERirh6tifie@adinoRicRk Sind it Rb b ﬁﬁ&mpted by non-
|nterchangea y herein to refer to B}Iyners of amno

aminaetids Bhe tenys alen gtqompmeanpa@lnpmmd walyniss that hasdzaen modlﬁed naturally

b h
or by JaBAEARR, ) o R B8 R Rt S0 BpiglBty afetstcion
phosSHYEMRRGS Sr afly afbmAaraulsi o ARTifitdtiah, iR abesijugm®idh fwitch labeling

nat ur al
component. Also){ncluded 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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or by intervention; for exanple, disulfide bond
formation, glycosylation, |ipidation, acetylation,
w@bmspissyl ati on, or any other mani pul ati on orPCT/US2004/027005
nodi fication, such as conjugation with a |abeling
conmponent. Al so included mnthln the definition are,

10060%, B3RS A RIRLAY B io0E AN P Bl (L Frrchangeaby
hereittoah uhabody1s B @brﬁlo\ivéib‘un@tsﬂtodd, in@lfe atk;lahd 8thodk fedetermine such
qodi fications known in the art. 15 WD 2016/ 019831 .
specipegy prsferantiphpinding prejalsp Welhseoyn janthe gite dpmoleryle is said to exhibit
cal d P f
srod AP BL B B PSS Al AR o, o
rapidlyn dmhgirmai d‘ufatiohané/bt w1thrgdeamtaffmi‘§/ Wwith ﬁipﬁmwlaﬂeellsmcshbstance than
i doq R abtegative BTFRST SHETAOrS MG SxPHICELl Biggoot prferentially
i r [
i 418 RSO0 e i e
duratipmghaneit buhds &t dther sahstAmnes.wWFerrexgmplet en atafh‘odyn ithay speicifleally or

B T ETIRIIRE IO 0 TN

avidityS BREd feb iy}, bitd/bt WA gredfer dfa8bL tRA L Bhddto Jahe? @ﬁnoﬁeg R is also
target if it binds wwth greater affinity, avidit

undesgtgoe by seadiing thisadedingionthathfoy pxammle, anautibadyder m@m’qy pr epitope) that
speci?keggfsog%em nﬁﬁl}fﬁﬁ&é%ﬁgﬁe St tadoRf lingg?{"ﬁl ghotgsg @?Eélﬁr r%referentlally
bind R deope] fafzea nAamIdhbt'glwclﬁb btndihgﬁ@s “pﬂafeserﬁial biapgMibds not
greater affinit (iI(} nore re dl|&, and/ or with .
necesg%rélatr%qmra&a haugh toan inclyde PrdesivePipding: Ceprralbpdut nqtmecessarily,
referéfn% e & Gifldin ﬁ%%hs?‘fn%?é;e bélBr‘ﬁ ”9 this definition that,
or exanp an ant| ody noi ety or epitope) that
[006H peciif ismapley enconprasses laezatletalotf yarbpln diypes,anduﬂmg $hose ab@amd from an

1nd1v£{iH é]eolgﬁgia%gﬁ%tgteﬁ %Il)afg{sj&%ﬁ) 0 Or elr qul %ta%nﬁ&s BPIO oglca or1g1n solid

tissue ﬁhﬁfle%rsﬁéﬁ bl biBpEYHpREimed @8 ﬁssﬁl@tcultﬁl@§ 658K dbdNvddafetefr8m, and the
(al though it can include) exclusive binding.

progapikaredf} yA sasiple past bensera sgnictdoyganisnefees: dipeterinoydabtadiirges, viroids,
moldgﬁﬁﬁ] élgtfé §1[ agrﬁlfllla . mec?&cﬂgé r[ﬁgmn{a? s%?ll; Bé:lémﬁel%l%%o%am ésutc}|11 as mlce and

rats), @bl aionkelysf(dhother prhﬁﬂbs\)l @u@knplél' ﬁhay dehpiidetd sifigle cell or more than a
enco ass s. bl opd .and_other_ Iiqujd sanpl es, of
singlg,eel}. % méwl 159, inglpdgs gamples sk haveriopn magipyiptedsin gny way after

thelrp ol eﬁp%d r%%ly%eaﬁhéﬁ UthG A Hfse%#t%l%\fﬁloh r%%hhl’frﬁgnt for certain

erefrom an progeny thereo sanb e can
components, auch T oteyR o ;miy(leclgoudeba?éhfetena ‘sangzle’t SNCOMIPRLSSES ¢linical

semplf 186 il s it s ec ™t O LS ety Pasma,
biolopRaISAuid, AHiehARIKRYs 016@13 dgh BSinaly, hﬁﬂiﬁﬁﬁé smﬁ)lé@n@ia%aﬂl&%fa sample

conprise a single ce or nore than a single ce
includhlelogd fplasinte; spum) wine, lobl d@gbmmléhnd, Isanomd\tbncb@ammtw fluid,

man ulated in a af t.er curenent ., such
stivl gl e, e B B RIS BB gl
[0064an | TherafdimpléityC Of b Sdrfiple GRAROME RumbeSHChffa@niroledi fhecies,
pol ynucl eotides. The term "sanpl e" enconpasses a

lncluéllng apwher ofshifferert pratgins ap swslliap apmberofdifferant protein vagiaats (including
splic&@alrian%%’cﬁ&ﬁ@fpﬁgﬁs, ar?c?l!n]otelﬂ &«?gtrfcﬁatlor? Sfold%ts)(.)l asng,
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bi ol ogi cal fluid, human tissue propagated in aninmals,

and tissue sanples. Exanples of a sanple include
whbmoedlospl asma, serum urine, stool, cerebrospPaCEIS2004/027005

fluid, synovial fluid, amiotic fluid, saliva, |ung

| avage, senen, mlk, nipple aspirate, prostatic fluid,

00652253 Rpb PR bSO e Bl R ot o

the objeét o Ghitkganial FPed dedctadi, hheiRltbcriedhRidns defecd® haRbe qualitative
nunber of different protein variants (| ncl udi ng

and/og gpargisatiygr i ant's, pol ymor phi sms, and prot ein

00129, ASSRLER B9 B AF0: 04SIROBE gt g etrncs

unlesk tieldatddyothgwisbe For axaniplg ) at’ hantidoes ehges a;lixs(aﬂﬁ@reaﬁd%cmies and “a
anpount of the object or substance to be detected, and
PrOteH’s PREES PG IR IEPtRINS det ect i on may be qualitative
and/or quantitative. [0066] As used herein, the
singular form"a", "an", and "the" i ncl udes pl ura
Metlwdf@fténmntmml ess indicated otherw se. For exanple,
anti body i ncludes one or nore antibodies and "a
el ns.. Met hods of. t

[006 LSteﬁY s GR AT o BB R Be o ofBe Besorilb o gibody

also 1h81ﬁ1&é§hon{;%fsi@16ﬁ§1§(ﬁnﬂrﬁslr§g cﬁﬁ&ir Ind2®bf MBS AfibbdiesyThedé s6mpositions
i ncl udes conp05|t|ons conprising one or nore of these

may ftheiesanpatse stipbdecxeimeds isustoasharpageeniigall aeceptably §xsipients, as well
t 4
as buls' B SEELRLEND SenaHE Rafifd WREAREEURIIGEbA iy th art.
corrponents to enhance st abl lity, which are well knovvn
in the art. Methods for redu0|ng the conplexity of a
saWp“’“““ﬁ‘“re“=L= &P 1t PP et hods using one
or nore anti bodies that b| nd (gener ally, specifically

[0068)i N d)l“hé %ﬁtl&%&@lﬁ%eﬁlﬁﬂiﬁ% ' SIS m SR ah @RRies that bind d(generally,

anti bodi es fractionate a protein mxture base
Spemﬁnalbﬂan@rswélmpetoms, tehrgeh 'tsmadrepammtlboﬂles lrtd fractionatepgsotein
tensvvlt in the e, where a .-
mixtft bl o B R el i Msrcedf Bt elleblibp e vt ofRfafvitiin e
prote{mOhixtite, Whattby a GRtlodROmipSisiag Pestaingy) conprisibeend@irivhed for the small
‘enriched" refers to an increase in concentration
epitopmig/esreraisty sysest heeipy onephedo refsisie pa increpse BrgeapstgHon and/or
purlt%%f lergga%la ﬁlo ‘ﬁﬁg Erﬁ!c ngﬁfl?%}?név\/\k ﬁﬁg{oﬁzé{n\;{\%glolg gl‘rfd/g e@&%f ik protem or
peptidd intthe sampslh (ﬁ«bm wfnch itevasrdegined. diset dfethetngthofs of/the @sveation thereby

ansfor uci ng the Xlt(}/ of a pr tef.n.
provi S WeyLs PI"a Pepg er?ﬁn@i%gtg@g talgémx ¢t Agpilitating subsequent use
and/dt Qﬁirﬁ&teﬁidﬂ%ﬁtof% e%flcﬁéappr&@fn' do! n@ﬂt@BFﬁh@ sHRPRONBR 8 Rfthe amino
the sanple. Insofar as 'the amno acid sequence or
acid ssqngss ot compaesitiand theshall qpiopo peurtsduynitie bytittddy imknaviop #inding by a
i s.kno inding by.a small .epjtope antibod
small issPaRinofl Brivatts HfoRaa i rao Flo e Aisaielen oy content of
proteﬁiﬂg/‘tféﬁn&Bﬁt&%&na@fepﬂ%@zﬁﬁﬂbﬁﬁﬁ)A@@é&ﬁb&&’hérélﬁ &gt identity

epi tope anti body. As described herein, epitope
informgéen {) iy the amino a01d content and/or sequence recognized by a small 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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information (i.e., the am no acid content and/or

sequence recogni zed by a snmall epitope antibody) nmay
wheoossexd3i n conbi nation with ot her nmethods of PEEUS2004/027005

invention to, e.g., identify proteins. Small epitope

anti bodies are further described herein. [0069] The

analys1s \éﬁrréf)ér%%,}{r% In%% gfr&% egt?cﬁné‘{gﬁ %h%g%ng S r@ltﬂrfﬂg{?fb@& discovering new

protelﬁeeﬂlalv’cﬁtqluﬂjglfﬂhﬁblebfpromremaarsmlqjr otein for
characteri zation ,§ﬂ§1equent 7 WD 2016/ 019831
[0070ba/wg%164pmrzm figighe SPETRIRSE: (G SRRIASIHIE TRBIPL With at least
I -
one srgI L c%@g? Iaﬁtgtﬁﬁé/ AL do%dARAL st d}?ermlltqﬁﬁﬁlh% ﬁh@gl% %'éﬂér@t'nﬂg an antibody

w protein; or quantification of
proteiprcompler. ilmowe anhpliment] ﬁeﬁs(ﬂa) #sl () gane s@juemtwélwv leanothdre

o s 5 e AL Sl g o

epitogeRun® 8y fﬂetong'o? SHorDsmANEbi{oPS afERAyatkd R8laRA, @ hraRAMmriched and/or
protein conplex. In one e odlnen steps and’ (b)

purifietGuar, rgaqwérftqnathewnwrﬂnrampﬁﬁle origirtad ipmle). n§@1@p§ ggiments, the
e G5 R S5V PR p RS L R comrle. 1

some BRbEJiRI¥RLs| the Phdiafe fadMer @ n@r teeatifg kit sathpleSwitiag piodéln cleaving
enri ched and/ or purified e., removed fromthe

agente iy precamadimertt, tha praein gl%mg sgensiegddeq prigrtgstep (2) of contacting a

h
sampl% rmglg%ar glteﬁsrt] 85% ?rg%l%{bgrg %rrﬁlﬁdg i ?&%H% ehlgb%d%ngn?fghé ﬁl)otem cleaving
agent ¢oaddlked xfted step (@ Ppofseparatink p[’etﬁns frotnhthe aﬁiﬂmdgzl-iprcﬁtenmtcbmplex

(00715 gen e ebefeo iR BPHI AT biedt P e gl iRl ShRtsing protein
(suchia$ Pﬁl??ﬁgld%)' Fhich%s %csﬁ’lpﬁﬁ')ed% tﬁ@ﬁ‘ée‘%cftah%c@es &?ﬁ{@&l &mall epitope

at’ I'east one small épitope anti bod
ant1b<aimt htbat recdgniticrepitopestthas amm‘cmnhmcﬂ waliphieity @{}Enwnssﬁsuch an epitope

.added after ste c). of.,separat.in rotein fromt
consi e S5 B TE PR GBI BP0 TS e OB b or S lnea
amind A& BRIl %bﬁoﬁbﬁﬁiﬁﬁbd&@iuﬂﬁbl@ Gbi 8 ah tHeGn&BEE3| o She invention are
conprising protein (such as polypeptides), which is

extengively Wpicribpd Hergip aﬁlﬁéxﬁlﬁéhfé@fd infeq Beaneles. (Ryevigwe of thegpecificity of the
small%? té&ep%tlbgﬁlgé %{ﬂq 1ﬁ§ éptﬁﬁés (Tre%C %wéj%ﬁtsfa? S%rg E@%ﬁﬁ&tg%te%ng&?ed and/or
pur1ﬁ6d) ﬂq}eﬁﬂﬂng @nalie p‘rEsemom smds’dm angouds sethe ismkall y&pmfpefimkhm dﬁrproteln that is

cids, 4 linear no acgi.d 0
recoga@r«%l by thesatlepisppe %@Ogﬁ?ﬁq%w 8T Retuaiso o mygionn Asis
| N
el SRLL S Sopl ity LS 5 RISty oo, i
separating emriching dnd/cs penfyﬁmg:pno;emsfortmptldﬁ ifakl, pelypensides) from a sample

e O B RSB 52 s R RSB,

[00723 he REQRERES, M HeAspRABEN nveitichRowasy ﬂletﬁ@dsti@f)ﬁ:d‘dtlhg tie
he protein that is recognlzed by the smal | epitope

complepitly 06 a yhiels) saicsmathpds eameprisiiieh dakCaptacting a isampla tyigrpne R more
smalllfgb%pe%a{ng’% né{)f uncfe? g&dl@&s&ﬁ:ﬁ ﬁ%r? i:n%)é ntgy aﬂ)(f (fbg %@fg&hg an afittbody-

encomnpasses

proteHQPaIpiix, %ereey‘l pt(ﬁéihs’l@nﬂ@fbhfgr orelt Irfﬂ()tb Egitc@;fe(ﬁ) ®ounsl 9rthe one or more
peptides_(e pepti des) froma sanp
small(epﬁewqmmhgdy %Tﬁrbiﬂlﬁ SHRrgebrearithedandge ptlﬁl’@%% Ipsgme epdodiments,

the mg{%kﬁ %ﬁéonﬂ;nsg hs‘%ep‘S@Wf ﬁalaaratmg protein from the antibody-protein complex.
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[0072] Accordingly, in one aspect, the invention

provi des nethods for reducing the conplexity of a
weaph®gisai d nmet hods conprising: (a) contactiPQI/ES2004/027005

sanple with one or nore small epitope antibody under

conditions that permt binding; and (b) separating an

nti-bod te N460 j [
[0073 ne IB Ion%gling (ﬁ)&e{l 8aee(m en.glon Rr&wﬁdﬁe@{ﬁ% gpdgggﬁjor?&nwé céﬁlpﬁxﬁy ofa
proteif® @élh}ﬂ@ %aﬁllhbth@d’é’co@{;ﬁlsir@%pdr@tﬂlg sepdl afivge amtitiddgipectein complex,
and/or purified. In_sone enbodinments, . t he t hods

whereby praieins empisingsan epitepe beunddy the Ea?li?l?l pidady arg engighed;

v O LA S RIS g

anoth¢rrmﬁmtiirmnt,ah@mdﬁmmmbhddgnéthodsrfedmducuggﬂtas:anmiqah‘emftawrotem
of a protein sapple, said

samplg«5gich PDAGS COMSRITE SRR Hhtag ?Sjﬁﬁ(%ﬂigﬁ{%ﬁ%ﬁg ihofgprotein
compl‘é@% @}B&eﬁg gfo%lﬂsc'céhgﬁm lp‘ftg p&hoRRd b A PLRSHY bf Eﬂlaﬂ Bfitope

eprtope ant enriched; “wherein the
antibodlissplesnrivhed, ged mateadthbyomp}wm:wm genereiadpy eonipetingiasample with

e anti anot her enbodi ment, the
thepl\”igrﬁ@rﬂf'sgﬁlﬁBgWeoeé’ggﬂ%g%ods for reducing the conplexity
[0074PF  AnRKEME} Bped AP ifenBsi stotRENREhoGOfI Fédbcihg the complexity of a

separatl ng a pl ural i ty of small epitope

protein nampbds;n metheilsconapifmaseparatingpiotsy ipmp engikepitope antibody-

protelgﬁnﬁgk \Dvgerggjbé 3)?&:212 cart }glns% %e@bg ‘b&%ﬂdt et?é sr?llgﬁlle itope antibody is

enricle@he&xRshyehsell gsitpe ah@lﬂ)dlyyprﬁt@m @aiplegis gesanpd by wotthcting a

t he pluraljty o eltop anti bodi es.
samplanmhn@P smalh éEIFOPetaﬁgE‘P‘i%{\}EHFF Goidistons kBTl b2 pereby the smal
epltoﬂe (@9 Toldn E&l‘ﬂﬁl'e}@l@ e\ﬁeﬁfedaandl’sregéﬁﬁﬁg SPARILBdy-pRdtéin complex from
on”prl sing separating protein froma
unboumiﬁjrbtems iith the@ample] i ady Irxmratemhmdumm,l thx 1nvm¢e<mem?v1des methods for

reducgq‘g. t{,l% écgnélﬁ%b%%pr ?m H'l% %gg be&ﬂ%q% &0 ﬁlp%1%1§g E?paalr?tmg a plurality of

proteial ﬁ‘oﬁpﬁnaﬁmﬁn@%‘ Xntﬂfoﬁy-%kd’telﬁ(wﬁl&)ﬁ:&eé WHEEIDS pRsteidk ddYhiprising epitopes
contacti ng anple with the small epitope antibod

. boundibyle pluedity pf mailr, epitope apfé?mhqs ipenyishedy, anméhe@élyﬂleﬁélaﬂ%lﬂﬁope
ant1b%4§gprgg:&$o§?}iﬁ&?es 3 e%? edﬁ{yoéoﬁjta@tl é:gpz{nﬁgfz k;&th%e@ﬁ{aﬁ{f&% small

ng an rotei

epitopt iRBOdicpinaice corslitichstthe psanipb@dingfto arofeind im theﬂ mmple whereby small
enbodi nent, the invention proyi dss met hods fo

epltop%@xy@p%gpm@n EOMPIeESS &g g?}feraée b apd qparalin cantibggyrprotein
comp?@(%yﬂgﬁlﬁ% %%sqﬁ%%@1%9| urality of pr ot ei ns

epitope an protei n conpl exes, whereby
[0075)r Ot Ak iis emdqm iofiE ymeps stegsesay teotembitegl andfsir perfbinegl S@ﬂuentlally

ety o8B ERe b B pEYE h51e B8 APEC6 B D vicnt,
the 1ng'€1ﬂﬁfrﬁh@Hd®/va98ﬁ‘§ amhbiRgioAs SAHRIsRpYéddriBeddheséial Ttiy al3d ev1dent and
epi tope anti bodi es under conditions that perm.t

is desbrlbfdi ltrﬂ;emothptrtbc givastignenchmpasepinethodiiarvdhgh Eh%mlﬂal or first, step is

any og @1?5?%1% Id%g:t ]ltbﬁ(g g%rﬁ{%]r g\gf}ho%srog{ﬁgq ﬁ%grﬁloﬁreﬁg(%ﬁgﬁg @ltn%gdm%ﬂ% in which

later, ¥0BQHALE R QtcBh A anfinitillstganpl e, if any. | 0075] /—\S is

evi dent, one or nore steps nay_ be conbi ned ar%
[0076]er Bt SPERE epbpdéments thgmethods further comprise a step o treatlng 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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(often in any order, as long as the requisite
product (s) are able to be forned), and, as is evident,
wo bsiomgent i on i ncl udes vari ous conbi nati ons oPCT/1182004/027005
steps described herein. It is also evident, and is
descri bed herein, that the invention enconpasses
treat&Ew R 8 protéin\MaGinot o} 1 ' . step is .an
of t he%st eps desc ra?grggﬁ hlé{rozgt?? @R@{%Ornzédmg gf glgple with e at least one

smal] epjtone pRfipod.candfsa fellevibe diepeeytad separattniggitotelnai@h the antibody-protein
In some

compl%_gwgﬁet n%rS@fH cl?aﬁ' e ar g}DP%QII% %Ilgglnted%% a§@0076 irpgr trypsin) or a

chenticabagénn (suthes S}&ﬁ@g@l br&Mnld@:) apféth gleﬁwﬁ% Qgéf-}tsgﬁldqg&%ds for treatment

mhereb%%poly peptide fragments are gen
with BriciR CleaYiRg 2851y E WeHdnewe pn (rm)armmsfepmraiem@e@ hereRi. n

07Oy B L S PRI s o

Samprlﬂ said nmetlmide avmpgsxﬁg 6 comtaitg 4 sanﬁﬂ@wufq dhe 81f me&%@lt dpftdpe
the-at |east one small epit

ant1b%<m lllrg% n\%gm}s that pgqmlbb\mﬁlggs(tbé pep(aneytmgfangepmdat-prn‘@m complex,
wher@iy%r@ﬂemsfcbﬂlﬁhﬁﬂg of@bi BSH:V f%@é@ U.In1§ @g@lll (cg)&é)ﬁ ng)ge small epitope

protein cleaving agent

antlquwqffgpmg,qj,@d,r(cmeparaylpg protein lfrom p@tbﬁﬁh@tﬂiod?@@ﬁble&sw‘(d?ﬁeatmg the

Pr ot ei agents and neth

b )
RGO e
[0078f novin dnBtHeP@spaétt thRRAkehtbh Bﬁﬁ/ldég RS Y, gcﬁt%lr{khtg% gorpg]}cxny ofa

#n anot her aspect, the invention provi
samplee sl methodheoraprisinea) contatting a ssapie with smd o mereRAAH epitope

antlb&ﬁ;%ﬁélséoﬂtg%ﬁ)gg thaf Eér%x 2 Hcﬂﬂ% éﬁer%hm%%oﬁgg rypgr,%;ﬁm complex;
and (l:bltmdﬁmg;the @bﬁb(ﬁ@ﬁﬁbﬁiﬂ dWEnplék with 'a%?&&nQ:‘Ié&R/ﬁfglrblg g?iyfdﬁuee

roteins conprising one or nore e
Pohpgggkggéggpﬁe one or nore smal |l epitope antlbody are
[0079]3n r IIﬁQﬁchex( é‘s})e @ﬁrﬂzteh{] gﬁ{o%gé I%Iegj[ gﬁjpo Tje uﬁ{ng e? {z_éng}?lgmty of a

| ex; and treatin

protelg |sggp1p;@1chlgetﬂupds wuneprising: (@) y@eipg iditesabdipROWRR h Hré&if cleaving agent,

0078 I n anot her aspect, the invention

whereg(f ggfyggps aﬁgﬁg SalG SESHRS: @ cpﬁ‘@c@@gﬁljp @Qlypypttﬂe feagments with one
or mo&aﬂimilleepltspé ShtiFRHY Qfger "é@ﬁ’éﬁﬁblﬁ*‘ &t 6{eﬁ)ut %ﬂﬂﬁ %by ARtihady-

nple with one or nore snal tope
POIYP%‘HE complexes 3ig genpaated; tand |(¢)($ﬁpfgat1ﬂgmhe amyoddgrpaslywptadb complex,

L L r T ORI R ——

antibotlp arerendiesel. pol ypept i de fragnents. [0079] In another

OOSOfSp?ﬁ% the i nventi on_ provides nethods for reducing
[ nffi Qsett nea(su@raétabow twamixogt theegi, ebavefdundbout five, about

ten, abo@ehs MSbut bR hid| h e r’ e 910&5 6@”8 q;nft Baﬁ(ﬁ% glag:b@ used in the

cl eavi ng agent,
methogseofshainydnticnh )In some ambbdil@lehﬁﬁthlé GhinRAS bélRadtéBHRE bt 20, about
epi tope anti body under

30, about #gi :?b%gh%(? lah%‘ft 7393? u{ 1@9 ﬁgq)tﬁngSWb@p’ébgD abaut B6@,yabout 300, about
400, alﬁlﬁdt y@@rabbﬂqogmﬂ?ln%&% Qfl@ 9@% ﬁf)(gdges alﬂgi)rg&)embwi]lg}eggythe sample

separating the antib comple
is cont@m%/wbat lgest about0i @aomg?,@;mbommomhs@t 60, dboRE7NabAA 10V, about 125,
about f%ea%‘?Z@d ab8t300 m%lo 4?(% a‘g(Put 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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anti body are enriched. [0080] One, or nore than one
(such as about two, about three, about four, about
wd pwe/o1mbout  ten, about twenty, about one hunBCEUS2004/027005
nmore) snal |l epitope antibod(ies) nay be used in the
nmet hods of the invention In sonme enbodi nents, the

45, az@ﬁﬂb Catosit %%'%@.ggg? %E&%J&fogvouggg Lﬁi)mifglg) oxéggfé% small epitope

. about
antibadigs. Iatsome eQIb@dmﬁmtwthe&ﬁﬁple&b chﬁtactékalth abless: ab8A any of 10, 20, 30,

40, 5@%3%?(%32?,31 50 %@) éﬁ?m orI @% ;@?c&ésl a%%%:qglgﬁ, v:(lga;o Lg)%er limit of
abouteddgWif 28030, 2D, 7§Olooab25ut1sé%oamh%@%ogzggl%g Sl epitope

ahout 100 about 125 about 150, *abdut

b@bgs about 400, about 500, about 1000, or nﬁre snal
t he sanp

it I n,sone odi nent
(008132"  BRCuncRd i e vt BY 2608 Campetedisihotus protein binding
agenta,hmltldlﬁg antitddiss 18 arca e YhnaB EpitdRAMLibdRes, Q%Pbﬁleré%o% binding
about 60, about 5 about 50, a
agent%og a3 map bt ussbsimyltarevysly,isequentiaby, tefue br ﬁﬁbr tﬁ?&gwm with
;%bé?: about 25, about 20, about 15, about
Snmu%?ﬂoemeﬁbonﬁil epitope antibodies. In sone

[008213 nbohh mmtemboﬂimemﬂnl sampreig ae%tg@w;tg onb bhm%}e &ﬁﬁ%&gs that bind to

one 01‘21618re %}/nsweflerthy BiotPIaS thag ar%bm\@p@ l@rﬂbpbdmm gsthe wamhple, prior to or

40, 50,.. 75
mmult%%&(:)diﬁ on ith E_Hgggep%é)mﬁ%%gl(g tﬁ%%anﬂgﬁg@th 0%9 %Blﬁr %drll[ epitope antibodies.
For exagple iea serpmi sooglee pretie @6 hi mhy cormpridedfibédiecthitBihd  @bumin,

t h ot her. protein
1mmu§ Ilﬁlgnng%dé%rn(ﬁlger gﬁ%qoaaé]?rﬁ “%:?nt N B8% S@ggqlmgm Brageippin the sample are
cleavesinwith a pRitdio pRavdARE hRGE| pﬁép to %Gﬁitagtt Witk tl@ onk BF HloPé a4 1b3&ies that bind

t Such agents may be used si nmultaneo
to oneé)g g%ggl Kpewn gb m'%émtmr@tems IEtf ém@ithetr eabbderent \prdtblns &mhb kample are

cleave‘aﬂ{dﬁp@ﬁro?éqﬁ l:lggsq{lg g%mnE %{9 ntgf;t \ﬁﬁl’ll y nbogiglg)?egéigcibﬁglles that bind to

le"i's treat
one ormwrd kinown prigeins, st £ JdundLi Proteind. Thena Bhbo@Rng! 'tﬁlasbound

dant th e, prior
proteu?)(?)a{sg% 653 tglf)0§,e?§(§f)l %}an lﬁglr:)gpé; gomfﬂel@ gﬂ?mnlgc prlmgtotdoatact with the
one orS¢re |s§1aWebfﬂoﬁé%t196d15§3 gis oﬁ@%lbo&} ehp W& c?thﬂ;g; dl%ﬁr%gﬁ I“geg)ulkmg” of

exanple, In serum sanpl e, pre reat
a samplp by Feetmest Wﬁhpnct)omdonecaname that bmdrmmg% @’gﬂé kﬂct@wn proteins in
ne ennodi nen

the Sa’g@g{ deh §§ it ﬁ‘g %WB sa e %5 @élwag B temeyab pbbaing proteins),
cleavagé efptorihsd eelsaf El&ﬁltﬁ 8 pfR&h %Fetavi:f% tag I‘tha%d%ﬁ alf o dtxgl)?aved proteins

anti bodies that bind to one or ‘nown a
with OB et smallepHeRs antibodiah o amether embmlhmemgthennetthl@i comprises

treatmérﬁ%?ﬂﬁ: s@fn??a?ﬂtl\%@%ﬁ%q?% cltegwgg 8 Wgu]% cgjélgqg agrﬁa tgy treatment with

ter con
one or Imomd anitibodizn ¢had bindné 6né<61QYlﬂreﬂd’n@§vﬁ'p?§tmn§ ueBn statﬁllﬂ?&g%%tem(s)

h t
and/or Ei‘?ﬁ‘éﬁ rgiypg ﬂ%ﬁggn?%nbg%éﬂ;?éwé memlogglgbfpélg\rvgd g;r?&ﬂmal of the
bound BRMRIE®) BId/Q'po gygn gﬁ?&t ?%%e\#ésl) Zal%ﬂg tﬁq Wgnoairl@{li glg)tems and/or

epi tope anti'b
cleavedpotppapsids fragmbntt kiithgshe of more small epltope 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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a sanple by treatnment with one or nore antibodi es that

bind to one or nore known proteins in the sanple,
weupsoas3nbundant protein(s) (optionally foll oredus2004/027005

renmoval of bound proteins), cleavage of proteins in

the sanple with a protein cleaving agent, and contact

ep1top§rﬁn](t:%§ Vtgso ! gﬁ z%lru oﬁ% Iprottgl % Pe';( ﬁPc{ tﬁeaﬁ'ﬂB{t of g&' atnﬁggdy -protein

n- anot

compté@tﬁ&fﬁ@@@telﬁﬂe@m@agenﬂf t he sanpl e W|th a protein
agent , debul ki ng, of , t he sanp f% treat

100835 ¢ 1t e hrndEEoq sk BSreisin apatooBrE of G SHEP B hrgpmaain
follovléipg%aet eﬁf i{/[% grg?llf gg I&f_p%}élﬁgﬁgsagn et egﬁlgglﬂn%m@ﬂgﬂtgﬁ"may also be
suitab{©ft nssnial theymfemlol:l@m[élﬂe bwentdorowsing prbteﬁrh@rbmmfuﬁlsmg the methods of the

. t tid d t
invenfipi; Flarty Eserin CHpoBORE, A TeThe &Y ST B4 Dlblein ParFand fibe the
methcfcfs%gmh%n%ﬁ B QAHald vt €niS (B dun @Mtaﬁ@ra@mﬂ bodi es.

I'n another enbodinment, the method conprises debul ki ng
[0084pf t Ilvﬂet}@dsrmcbcdmyhttonemrmanmdm tindingandsepangtien of antibody-protein

nt i bodi t hat. bi nd t kno S,
compfE s 8 Svel e st ot R TR e GG AR sgmple i
partiall§ 5P WAbILP fleﬂahﬁe@ﬁfﬁﬁd it Ii)sf QInBlchddS¥ith the @fial @bitbye dnfiBody(ies), but
1 sanpl e W|1t h atcll east onbe smallﬁl égl WO Zg(;dG/ Olt?%g%r(aa £ contact]
enatp@ioUSPL tepnired preyenyvianbasyperfpdn somae sBbgdimgn (91 contacung a
n r
samp%n\%nt &gyorgrrug %%hﬁbo%?%ﬁn% ?@er\%@ ﬁa{s av?l?e"n g:;a%@lg g]§contacted with the
samp&gﬂieh rer{tl&lféa,f:’dnotﬁer amlfouyﬁmwnmmdlamlt thedampletant Inﬁnoved and so on).
rotein conponents_of the sanpl e that [

in . .
In otep P BRGMEr Weh ﬂf capachig RV SF MR asORSs if inpallel, for
example; ast\bﬁe H}?ﬁ §Qtte$:}>nﬁ@t¥d HiBAIP Simpid sihfMaReduSly. In some
se®ihFh the i nvention using protein
embog}mmrtsatsad:ra]l grovgs bﬁ‘evmmtmmdsmbbomseare seriadlpicpntacted miith, the sample,
one enbodi me hods ysin otein

for e S grovg 18 Ic%ta{%ﬁ(génd;tg grqu pti#]é co&\g ? fﬂgcﬁremoved and so on.

[008%20 ORR a5 d i the Abfihifiba, derhﬂl%@ ubedl Heré&h e1s£hnf;rea@ﬁ¢o@spasie@ @84tiety of
thods and conditions for anti bod bi ndi ng

smpbémambldlrxgﬁh@ﬁmb@ew—fmma@mdw@wp [resoaae %m'aodn@mt the sample
compeeesvm (I)cf' y a@x?lﬁ age%qgme usrtE)(hg(garr%?gﬁh&/ﬂ glglcf\;\%rﬁv%l fluid, amniotic fluid,
saliva] @uidtlavage, sehef, milk,Sppsle aspiates grostatib flull nawabd, ampiehsp Suitable
ant i body(i es), but  denaturation is re U|red in
samples dpRIse ibE mﬁélmds of thedBYRIIgRBECHEHRe 3%% %Er&}n-of
contacting a sanple with two or nore anti bodies is
sequential (as when one antibody is contacted with the
sanpMethadk esing eroteiesiisolatedt(brichadX ishgriie i s DA e
wi th the sanpl e and renoved, and so on). In other

enbodi nents, step_(a) of contactln%vvlthtvvo or . nor
(00861t i Eb@p@gem%lwlﬁteé 8F aniched usipg theangthpdsot g mypRSigngan be used for 2

Varle%r :}'%B{p% Sesd rﬁo 991%‘0?3% oﬂlﬁsﬁ%ﬂ%@é{eﬁ%d@"&f Bndr e Igb%%s using the

aneous n sone ment's, severa
proteiis ehiichedrandior purdfitidi Hmﬁe exrtlards of treiiavdnyion,ent destabedni [nlsome

cxnboBrETeARe Bpi e St LRE Bl SRR, el s proteins may
be qu[agm anffor inGHed Meltodd 6f géHon‘Prﬁg (pPIEin 3SutthUARKiBH)) identifying

sanpl " enconpasses a vartiety of
splice variants, determining the presence or absence of a protein of interest, expression profiling;
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sanpl e types, including those obtained froman
i ndividual. In sonme enbodi nent, the sanple conprises
whb@edospl asma, serum urine, stool, cerebrospPCEUS2004/027005
fluid, synovial fluid, amiotic fluid, saliva, |ung
| avage, senen, mlk, nipple aspirate, prostatic fluid,
mucous, and tears. Suitable sanples for use in the
methods foEtitoidging pratéia degradattongmoducts; detwods bedddntifyihe change &1 post-

. t hods usin roteins isolated (enriched) .usjng the
translationpCS PREDERIGH T BT OB e HES BRORBRRE: col af o
[0087) 89;0é§ﬁ1;1151&*ﬂ@%w Shi@nlchee, b RACSIs Qkndrhigy inaa@fét'ipﬁﬂeifﬁ@w'. beis

or a variety of pur poses. For’ purposes o0
understood fHatisferandeda proiein kpehsnpsbses ipelpersidey i (ierphasgedbhs tegrapth g

" th roteins .enr.i,ched and/.or puri.fi . .
polypeprigy TgBeh o Avi SRV OG SoRE BE sl g6 il o br P RS, »
protein cldaWBgREEtes ied a6 Serehas p@lZﬁéﬁtﬁe dragfileitg. MASS
spectronetry, ereby the proteins may be quantified
and/or identified. Methods of genotyping (protein
LA HOBr HGEREL M, prbAfNt 1 TYing  splice variants,
determmnrng thne presence or absence of a protein of
i nterest, expression profiling; 22 WD 2005/ 019831
[0088] PrHY nS204/pBNid3methetsHodshaf wterizite(forfexamglepdaieating (presence

e dati an .pr.oduct s; t hods for. identifyi change
or absenod) Y an PRSP ST-0! T RGPS PR Nt In some
embodimdMfO L& &F (b FEMVAS ¥F RE SrvdhSsh SeRmidsRe or hdEBFctions of the sample,
sinplicity and conveni ence, reference is generally

each of wintalal eorpiprisep feyregiprgteins thapin the staghieiyesinbs daciiigting abeeqigele

.t o. prat.ein _enconpasses .. pol ypepti des." (] I
crarcter R L Do RPET Py 8 R EE 15y ot o HOPRER e
mass specirb@ety Cdspadtadio e @hicel fasSonkerddfeibedhatih. a protein
[0089] ;: eavi ng agent is used to generate pol ypeptjde

I
Fhugriuaveniyer neoides meghods Zutchpiosieriging aproieis compoisingy ()
ecucing RS ERL o i U00 ity SOARCHBeLp by

or absenc
proteins agptemnithddydnd(pr parifiedytaad (b)ahalyaingtiesprofegen(entechangeably termed

I

[0096] ; TBalohRP 8spRtt, iH28n AR BrovidRl sletRids W dﬁﬁraiéfgﬂﬁi'iﬁ; $8§¥otein

~ fewer proteins than in the startlng sanpl e, o
comprisingaendlyzing proteinuleerghenpeably rrmad {'produetis ) ohasginitheprotein is

totei n.comprised-inthe fraction..ln [ 1] .
prepared ik o DA FIRTRE MG ok e @B BRp 74 Rl ih&th heren
(including: ehektddS MPUEEHNg BSd/brliinkidRihg dgBeteinpe@itods firisoldti@&Yrotein,

: Thus, the invention é)r ovi des net hods for

methods fersgpareting p PraigjnampihedssionPrepmiing apiotpin fragtion fapcharariprizgtion,

et SO SRS SRR B, LIS for e

a protein @ueh @ronp vk iforeptotedmdr @ lgyovpnalpyateing), trivthods firalistevering a new

. (interchangeably terned ! products") which are
protetn, ag @P@Péﬂ%ﬁg“%ﬁf cafen %fprBtFmtplﬁél Sﬂ’é‘?f‘?a)ds descri bed
[0091] h?ﬁ@étg% of Q%%g An B PRSI ALY mdthed ki tRart or described

provides met’hods for charactérizing a protein .
herein. Metwys i@iangyziapatoteinngreprat loions ipithet at, chdpbalsl yodiamrdndecyl
sulphate—po%[a%gylf%usde )gél é’f@c%rro% gregilg ?‘S‘ﬁﬁ%ﬁ@ﬁ”&ﬁsoelec’tric 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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prepared using any of the nmethods for reducing
conplexity of a sanple described herein (including:
woredosods3f or purifying and/or enriching a protBCTUS2004/027005
nmet hods for isolating a protein, nethods for
separating a protein, nethods for preparing a protein
standglrdq)%%hgﬂuéa? %%ag § a&b%bé&%&tf%ﬂb%m{é‘?ﬁ %glﬁgncﬁr% affe{lgﬁg{;ﬁtﬂ %rotein

arraysreﬁdm;@ dpecfrometryl,@tmﬂlﬂﬁqhkeg Tlﬂls,pthetrﬁremdrsmelhdmhmefuﬂher analytical
nore protein, or a Qup of pratein net hods fo
and/cg ﬂg@s\f@aﬁ%mathﬁws aﬁpb@cgtomny &h Hl%é@i%ﬁsofft%? methods herein.

0500 SO 10815 0 SR e A0S gy i

proteins, wherely the amodeisafiprdteni(s) ipeapered, emﬁehbcbaixl/cﬁrcsepaamﬂ yequagtified. It

is un@%m mbﬁrg g?\é\)ﬁllﬁsqfk g@egl_pgglngé %{ﬂ}y%a%%né&%h using quantitative and/or
qualitif€ ifefRASr Bétefntning it dunt ﬂrotehﬁ%‘;ﬁﬁ‘& fiddledel @6k ShiAthg whether
separated by such techniques as high pressure liquid
PrOdWhrmaieomra?fbmt FPLC, thin | ayer chromatography, :
ffi chr.0 iltration
1009, ool SRR AH S en D dblsE Ren gnifing ope Rupore of
said piteiifo. Zl@étﬁéc@@ﬁﬁéntﬁ%ﬂguﬁﬂr&tkﬁﬂe&é kA ihlthé art Sdndndenge:

bi ochem cal anal yses, i mrunodetection rotein
immugied efeptédng Brotein affq}@il@nwapﬁ therldiee ilmsorag ¢ra§@dlmﬁa‘f§sessentlaﬂy all of the

enrlcﬁé%{é}?r{)%m% %%ee P{ El%r anaﬁy%gﬁl%? argg(ﬁeél}lgi}é&nfﬂ e embodiments, the

identiyy afithefepitaie() no whidhahssras] eptobpe entitodyéesy birfd ik nsed to assist
oducts_of t nethods her ei n . 0092 In sone
ident H:B’B%q £ gnnqq'ﬁg pgqtgﬁs sgﬂ)g| Pradeig is 1dent1ﬁed using any
one ol BidRE BT Mk FAIARRY @lﬁar&’éterﬁ%'cg se eﬁ&ee InDss; ﬂﬂ‘,‘%%t?(péin ERBodiments
amount of protern(s) prepare enri ched and/ or
involgimgamass spkciremgusranilysiel amiitto acidscamphsitionoan anyatthermeethod that

oo S T B BES P i 4 B, BLOE BB
1dentﬂ’§1i(ﬁg kho®h (Iﬁé%agm cRiradietgledipasibisies vt RIdlcolay otprivirkly

uct is J[or esent or absent [0093] . In sone
unkn@wa stneharasterigedproteins (icluging profeyvarisnisrsugleas mutant proteins,
r
citfse A A BREE B g B aRhPL I acdfpfEEudis. 1n
somel entiodiiaents |anmlt1pldc&tyealargﬁmumphtley Or SRy darge mgltqﬂunﬂy bhproteins are
.. lilke. In sone enbodl nts, essen .ly_ all of
identifed; I glep 8ol HEn e gt opt Dguich de b abal ep i 0 SSlhPe80, 90, 100,
d odi ments, the identity of
200, @%g)dé)g’?%gée%%mg éﬁ\/\El ch tgﬂg smal | epitope
[0094int i boothéi emshodiments,itke stspdf analyamgicomprisetadetdrmimag thermass of one
of ng Fpriched proteins. In some embodinents, a

or MYP PIBFHSs i dentified using any one or nore of the
[0095?0I | pWionse GHISSERGERE, B 565 of SRBMBINGREIuARShalysis For BE HStection of any

i n enbodi nents |nvoIV|ng mass spectronetric
alteragigns ipsthe proteing awoa!@ar@d toaprsiensedanoteimnahighys igenitgal (at least in part) to

the pH)SFElH ?Qc*utegcaet otheg" tﬂg i\e:dﬁggéeglt%&ttloh ntfﬁé E%]:lsler?& atlt%ratlons may be

sequdnﬂé blﬂdeﬁonsl pﬂ@;@ﬁﬂ 1ﬁyhd’1@nbﬂmy\@:q(lﬁfce vt ma,s; by seqiﬁha@alwfatmd which are
teins) as well_ as discovery of @r evi ously unknown
not reecisdh feepepicid Aseaieacess fqriesamnple; Hiprgions épsto post transcriptional

altera\fl@flé, A0ERr HETA ﬂ?ocgéﬁr@j Encﬁfd%ges!pﬂée variants, and/or post-translational

modifications, such as variation in amount of glycosylation, and protein degradation or by-
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differentially nodified proteins (e.g., varying

carbohydrate content) and splice variants). In sone
wenodissents, a nultiplicity, a |arge multipliepdt/ysSmn4/a7005

very large nmultiplicity of proteins are identified.

I n other enbodi ments, at |east about 2, 3, 4, 5, 10,
prOdL%QS' S%gUer%%Q altéigﬁon% lhalélﬁ? fl}%?aetﬁ)%g Esb%}g % dql%%gx( F]Lgr{sm]:l%gg, ifdertion
and/oﬁ:ﬁbﬁ)@lefmjﬂcﬁ“onébemteemnmb agidpl yzi ng conpri ses

determ ning the mass, of one or pr ot ei
é?@@

[00941009B s ydetnd thatibriideaty dseapenees pleihe SP“OCH‘?Q)&{WH&}I the small
epl’l:ot:a &1&6@&?@6@5‘ %Eé asequﬁ cBBSlﬂﬁ&ﬁ%thgﬁy of %1@ 'Wethods d scribed herein to,

terations I e protein, as conpared to a re erence
e.g., jewtifgiproteins.ch is identical (at least in part) to the
protei n sequence other than the sequence alteration.
The sequence alterations nay be sequence alterations
pr es §khddbrlchea88RARE § pRAGH Y868 n?drss gRYubgcggduence
alterations which are not ref ed 1n the genomc
DNA sequences, for exanple, al ter ations due to post

[0097F]r anbrsoms dndhdimends, measa speshemetan VS) 1S|ﬁRR¢\t(m}@t?@§9§1|Zﬁ the proteins
1solatﬁ@ glmfxg ihaeglll%tﬁ%ds og ﬁ\é q 51' %l%\?%r IG%” ?%ﬁly,l 1% %gq‘;?g&{ ?%sf 1%%1%@ Im.alss
spect@iny@6S yhadjsis) the sam@lepwidlt b treatbdorigtiapiotdin Olcatiyg aden¥\Gvhereby
2016/ 019831 PCT/ US211114/112711115 products. Sequence
polypgptids fiagragids a1 gpnpaaed Pulttregtaent Sidyp Cé%ava@ el ot required in
everyséf%dgﬂriné{%tgﬂg%orhd{éﬁl{ﬁd&ggﬁns %Qléagﬁpl}{:] dsargbé}’eggrgﬂﬂ?ﬁ gﬂ)ftelﬁ Bfeatlhg agent
prior italemttactiyg ﬂmeyan@te(:\el)th sthall bgitopp iahioirelies) Ih othmh emhoditvents, the sample

s et h A A PO O BRSPS ELE PIA e tion By contacting
with & Small Epibpe ah@SsHy {epafbieh 6f AfibollpRAGinbmplA! At Rphrétidiof protein

a protein using masSs spectronetry [0097] "In sone
from dhetdicineantbodyreersplspe 45 moted &lmgeu( ltlE)prp@m@@@h asgpolypeptide fragments)

generg‘tI %rl,ﬁlgltg | z¢ ogsnoip[[;%i{g t?crn arg' %r?‘ gglgﬂgl Imena bslt.le1 I%na\}lofysﬁqlgmg mass

spectfoRg&ry &Bmé I"u@&f@ﬁ thé thegivdb ysSths inveRtios géﬁékﬂe%édhoh@of proteins that are
treated with a protein cleaving agent (whereb

less qomp)q¥cipan ¥e ﬂ?er sytpnsanplee lewherathenpitopeprepend ithipfhe protein is
knovmh% 8 e ﬁiecé ﬁ’éog)gm% < ﬁg%g@%t}fees%'ﬂhegﬂgg@m}tﬁ)\l)ﬁﬂ; ¥ised to Puréfy and/or

nt's e Is trea
ennchnthelpratemibetoaon ccﬂnpasmgl thegugetnin, theranono acnd sajuenact arregntehteof the
t.h sma I tope, anti bodi,e t her. .
cpitoRe BB R LOP S Bt O e BT PV St ingyrppation useful for
chara%{eﬁéﬂllgr&ﬁd?&ﬁﬂfyﬁﬂhh Ydi&g. enri chment of a protein
fraction by cont act| ng with a small epitope anti body,
[0098]e paMetliads fafmess spéstidypepianreiein awhysisexs wal dnewpan teiagrand further

sl B D ST R orenity

protefdsA@FE U S) Li @ an e2000s ditkshnS: 15h el GUERBGUS b hil. {F080) Methods 20: 383-
invention are particularly amenable to anal ysis usin

397; paskusternad Ml PYS)daen dain irichirat el we8h&ae0-bMas égectrometrlc
technlnﬂl\ég Hlnyeoapsoglfegﬁ rd@'&e%’pe{i rtﬁacttp%ﬁﬁ‘i? afQbad? E)Q[Itlgi &Sn&)a%gq&'hang of isolated

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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| ess conplex than are the starting sanple. Insofar as
the epitope present within the protein is known,
W@205/01988e cognat e epi tope recogni zed by the spal/1S2004/027005

epi tope anti body used to purify and/or enrich the

protein fraction conprising the protein, the am no

cid :
[0099? ]t)g‘lggéﬁggg Snea%% rgﬁﬁé}ﬁg Biovﬁ{es tag)gléfggéﬁ % géxlgggts of the protein or
protefnli’fatchem uhdir andipdis, basddsef 1ts| anﬁmo acid hamposmam chrlgp@tide mass mapping

can b (BB HEDR: 107 BFGEI RSNy 2k LOB PEARER inghlueip i figsied laser
desorﬁ%%rﬁ%@%aﬁ g\qg'LDIﬂﬁ%g &d 386hike (ﬁl&}?b);mﬁ@sséf iRt ’éﬁvﬁff@fh"eﬁme of flight

een use to quant and/or identif
distriputameiftis: iofiiBed polgpeptided proevidesinasytd @barge Tatiot apednﬁcatlons for each

18: 151-.160; Rowl t al. (2000 ds 2 - 397;
poly PERAAERTRFR Phn et oy Grer D i itgraprencefatibusss; Jbe gpRpentidemass
ﬁnge%rﬁats yiflde BHIARL the MDD aSRRGHIPBIEbA bhised LAGHRS HitPshabiiy €

al so ‘been devel oped that permt at |east partial de
determinatios elfsing thasg rastits, somatleet ofpobipeptids. mEsanatchss maly provide

26 1999) P
sutfigy Sy e Maffeaion o 2 Beflorlog gl ser gnan
[0010020013) a &8 BHethdd férdprodm MéNtdkA66:0BP BB individual polypeptides in the
CUPCT/US211114/ 112711115 [0099] Pol ypepti de nas
mixtyip pisifrrgmsnisdite eencaatp srapsestinipemates R qlYRf@FIQ?ﬁ e iowizedl g
electlig%rggg #ﬁs%gﬁg%ﬁp‘ég %:lg'll.l 6)2155?—:? %r%cﬂﬂs’g %g};ed"’} aytﬁhc'fem Hﬁ%e&ﬂt)meter that

e mss mapprn
is capmble diecsobtig p‘xﬂgzlpamdergm afmmtmx,asq:lh@g pdhgaepﬁﬂ@l oleﬁﬁrest and

. _platform, mat r i x- assi st ed
cissofiades BN B BERICE PGB FOP S TR AP pih o -terminal
contalﬁﬁﬁ %ﬁérﬁ@@y BedbRiRhEY Hls)/igz‘nhg beﬂfﬁeﬂ‘dd@%oﬁ&s Q(clollﬁfb‘h induced
ution of the ionize ypept i des provi des nmass
dlSSOt:l@h@flr)arTQe rgsalting mepsespa‘ctromt is gfpmplfl@d of éhﬂparm ligmpaspydlas two

OVCI‘I%)éI?%Ig.%%Q%{%f@F%%fe ﬂ]& erl%%& ﬁégft%g %ﬁ)il’go-)s??l %X}E- G?F!:Brang con%almng

fragnidies. BEcHBe EHIMENBBAT allhdder Bﬂ&@ﬁnﬁﬂasﬁ&@%hz&@é‘ r@iddtedfed "m/z") by 1
determ nation. Using these results, a _small set of

aming é¢1§l|§r@m itfRcartes Mapteihber Hetie pitissi dleartial primpasy geguence can be

geneljaﬂe %gﬁgé ﬁglglé/rﬁoﬁ?Pfope(?lF% %%‘Ffa]'té'ﬂrbﬁA s%gt?e ce tﬁbage% This mass

correspon ot'e sec
spectmmrtt@n matfdﬁrlprbfnldempeoﬂﬁc Byqudce infictimatidn dérl\mdl fyqme pdvieckd golypeptldes

n the mxture. are fragnepted to ne ence
wh1c]i1 ;ﬁqﬁeﬁﬁlqrs Hse g,B@ﬁqnll &gg’u aélop (Slllﬁt 3218’[ %t?po g{egg @gﬁp%&bat reflect
|
e 0 BT 1RO P F OIS P i
SEL%TQ‘p“)aptl des in a mixture, isolating polypeptides of

001015 S VS sERorafikS il et Rt SR PRI O Bt thpt ave

analye&d) b iHbRE déSCABSERISW DY predom nantly di srupting
[001(%(]” ypepti de bonds (collision induced dissoci at| on)

e O@seamasmgoeﬁﬁ@@e@m@thowweg@ﬂw@é ATt R rﬁard@nmatnx
assisfgg b8 C?\é&'p n‘(ie 10n %)galrﬂ%ggge}?rtolé}%ﬁ‘?h%uﬁfa% _ehtfed laser

erive am 0- a car

desorpeio/Riniatign (‘SEAPTY) TandeBemasisspeetasmictryeEiaMSMS, MaGSMS, ESI-

differs in mass-to-charge ratio (termed "mz 1
MS/MS, etc.). In some embodiments, te?ndem mass slgectrometry is carngd 01¥c 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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amno acid fromits nearest mass neighbor in the

series, a partial primry sequence can be generated
wansosssi t 0 query both protein and transl at edp@MBS2004/027005

sequence dat abases. This mass spectronetry platform

provi des specific sequence information derived from

as Mﬁﬁﬁ? @;rcﬁ%% ?Eﬁﬁéc grfsfzg et h’é\\f@ §9f38‘?§3§ \othe UH{ )‘?}166;%1?51 gkgoéﬁhnal Chem.

72: 21@%@1) tRﬁﬁth”m‘)F MS (Flgdye ctati (1098)CRapid dhrpmsm Moss Spect H1435-

144) Bt Fony et eop o Eot ] Onkos RS U ahvbao dra. Chem. 72
599-4094 Ha@%eéyaééaﬁﬁedoﬁrwbﬁ IAURAL dpeE @bk Arohd FPé’cPhigl of B8hg them in

are analyzed, urt des bel ow
meth@slﬁrthermsaltmpw Wdhkmcnyn twhbﬂedlf skudlan\tm eirt ka1 skllidde'n the art
nc udgmemat rix i st ed

rt nd
woul §{der SRR asHieE QiR Ly 5 & ospieeCEipiaten (G e dpgpuption source,
mass Bhdly 728 & e@é%h 1 RRCLGAN bR LB AbinkE KHhRIth&@ it 4K é&hb&ﬁnts described herein or
&B LD " ); "Tandem mass spectronetr%-(e g., M5/ M5,
those pwsmthe@rt ESr addipnvbinfenmntipn regar@ogrmasnipseliomasters, see, ¢.g.,

Princ} Ipless Qsdoe ps on | gcfz i(j’él;ng{ygzg,?rﬁ,édl Sk§ Cog: atg%glésué?% ?g‘{)lhsﬁnagi,sgﬁﬂadelphia,

1985 faxﬂtmm‘ OﬂﬁWIMydl@neahchew&iz e“e&hmbﬁ;g@r Athfell] @bl 15reJ$>15n Wiley &
spectroneter M5 (see e.g., Krutchinsky et al.

Sons\Nsvo Fods 1), pnvéi)ﬂob‘l?‘*such 26 WD 2016/ 019831
PCT/ US211114/ 112711115 as MALDI - qTOFMS ( Kr ut chi nsky
et al., WD 99/38185; Shevchenko et al. (2000) Anal
ChenData7Z2nal@i3H-M4s8 BpecttaST- QqTOF M5 ( Fi geys et al .
(1998) Rapid Comm ns. I\/Iass Spec. 12-1435- 144) and

[0010&:]~I | p]l"ﬁe 1%12' | ar Xt;fncia?m T ﬁs?%gl fhe %@ag %@é&')ow%g %aégﬁs éa%ll be used to

obtaifl BF6m B8 o &l%’du&ﬂﬁiykndf&%&nﬁﬁﬁﬁ&h@ﬂﬁicﬁé& pRRn products obtained using
techni ques for using themin nethods of the invention

the mgthedsed the jysnion: dDath gereraed By fi¢sorptioniand detectionrofmetygpeptides can be
analy%ﬁ ﬁglr?léann'tys% o[f{ﬁaﬁ{r?%nsss(\én uI ulejtﬁ %{ysco?r[}) tdy he%) 4 ?[H ¥)n8 %m%gcﬁment data is
analymlmnle the use®fa m‘n@lremﬁable d@ﬁtabdo,mpiftﬁ )The aambetef: cxrﬂnamuacbde that

W th, other sui able onent s descrlbed herein or |
receiYes 43 BPKh Oi? Anrfhe Yot theyr Sl af Vet MAleAR mastegieceived from a
partlcﬁfag %&(ﬂ%@bl@%&tﬁﬂ Bt Me%ﬁén%rtes Tlﬁ? 8ata %ﬁrgmdlca{%r th@g hb&f products

of Instrunental Analysis, 3rd ed 00g, Saunders
detectédl d)]ﬁgma]ﬂaumchslhlgrtge sthmlgﬂmféhqatlgnal of 2984k vawmpland the determined

1 rk- & hmer l@@f q of Chem cal Technol ogy, 4th
mo e%ﬁ”%ls orfach B ct 8&7 & Sons, New York 1995), pp.
[00101127 1pda¥alysetan NORAY HleSstdk o%&%mﬁnﬁ% ﬁéﬂal srenk®Q2 23 Iheight of

e mass spectra data obtai ned using the mass
peaks3 pée peakrivalye(egn i ¢ preiculan mass-ipseirgeovalusnrannge of values) detected and

ol SIS AR R LORRELT B e o

peaksfantbb @otraled) er‘tocd@@Me@By’l eetetitht by eé&%ﬁﬁl@fdlaﬁﬁiea@ gbme reference is

det ecti on of ¥ pepti des can be
calculated. For example a reference can be background noise generated by instrument and

chemicals (e.g., energy absorbing molecule) which is set as zero in the scale. Then the signal
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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anal yzed using any suitable neans (e.g., visually, by
conputer, etc). In one enbodi nent, data is analyzed
wowdok/o1dse1 use of a progranmabl e digital conputeeT/UTIve4/027005
conmput er contains code that receives as input, data
on the strength of the signal at various nol ecul ar
. 1SS recejv 1 cUl
imen s g FERIN e LD B BAf Helq AOMATSRRE, Sotyire programs
such d3ubdBlontdrk@rWiaet rogrdet (€ipheegendfibiyateals| Inci, fedmielitnGaliff)ean be
strength of the signal of a peak value and the
used tgaidinAAANE MASE SRFCHA- mass for each product det ect ed.
[00105801191%1)m9%§rﬁ)03ﬂ1?é sthe aﬁi@ﬂn’c%1 Bf!)ljt{';d(ﬁ‘ rﬁﬂ'@ _rp%t&% ?ﬁfsent in a sample is
termning signal strengt e.g., height o peaks)
deterrained, ip@ak, hyadxeeut{ng. ay. algithra witr 4 progtaamabiesdigita-computge. The

e B 385, S LR PR EE S, et SRl
second in@sh SidcG i dHaSkédndWhinpR) ThEREoARER I8 LomPaRK theCidhab&rength of

normal’l zed, a process whereby the hei ght of each peak
the peaksivaluiewé thedirstoness spécsmamiodhd signad strengitlaeletdie peaky value of the second

s 3 AR T S R R UM ISR BB BFRIA i i

presefiOh @ fig) and¥e6dhd samprs. ASst@RaAl dontdififg & kadbwn abei dffagrotein can
signal strength detected for _each pol ypeptide_ or .

be andvmaséhmwawg@@%w hedterquaptify,the amquatid thegpraieys present in the first

sl 1l AR SAES el 08 SR ol 5 51 B Bl o
also tealkprminkd (§dedkloav)peak from the standard can be used as

a reference to calcylate relatjive 27 WO 2016/.01983. .
(00108, ChpEresens o PR EProY Heu e %Femﬁgn%fhgﬁi?@%y of a protein.

In ceﬂ’aﬁ? ShbE&nieRts, £ g&ﬁrﬂlﬁéﬁlé HithE R OE48 o SREQC @flabase containing
SO ns d

tware progr [ '

such as the Bi onarker W zar

one opnogE mAsS(sPE@te rAyenlgBiithsyis themexedutes witha gragrammebleidigital computer

o PR BT e A RSB, PO
an indER108I IT$hd 162 8EHs-df it DetwaldR b endss spedati@rofitiestoteiaripdath of the -

by executing an algorithmw th a programuabl e digital
pluraliyrgf prestictedrimass spegjt i t hm i dentifies at | east one peak

[001(?71lI g%hés Qatg of é fiils gﬁggtg%lﬁ R&EFHL ‘;('{&i% it rtgéa I‘%?égg l?yhée%guting an

cond” nmass rumof a secon
algorahrg avith dppoptaatmabdanpigitalconpates klgin abmpdresethg MS ddta td feeords in a

datalbgqee::jl :‘Sﬁp\é lﬁy c%[or;tgggig%(cr}\%ac%glssgq Isnggsgstprggtg%%%ng 2&@3 idgtg?alﬂso referred to
as a m4ss Spdctd "S-iré?l?tu?ﬁl AU ENSerpiiMAVhet BRSED By Msem@!ihgds. This data can be

I ndication© e anount of” the protein that _
analypedisyecimpaning hietofdatabasea nontsiningn ihteyaadipl astual Ar thearetigaldVS data or

contai ni ng. a kno u of rotei n,can,.he
protefEngEh TR ane A e Ares e B Bt Er S0 it Aemss for Ms
analy8RD Witbrrdtich B tadieat fedrA tHY MS QRAlykiB of RegrhértSis alsdasRipared|td a database
certain enbodi ments, the identities of the grotel ns i

n
to idemkiéy prioteins (a5d Pseieippdindhmssmple Gahe gaates KO eMarsnyge. 33:1-19;
& [ : o bavent i i

vaed 356, BSL ) SSEFVT PRSP HVRALL B 5P Pblaion o
WO (0/01288ind Ayigi eteil.t(@P9ID) N oRlbivehyids., 1 020933909 Bufeatreresources that

_digital computer is used to access a database . . .
facilitagmingmprietagion 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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one or nore mass spectra. An algorithmis then
executed with a progranmabl e digital conputer to
waledosomisee at | east a first nmeasure for each oOPCT/1182004/027005
predi cted mass spectra. The first neasure is an
i ndi cation of the closeness-of-fit between a nmass
(http»"o/eﬁ%rryéﬁe@é‘ue} B PArRl1Ré M30H S8aeh ERbink faﬁlatrﬁé S&ﬁéﬂc'etud Of ondon, UK,
predi cted mass sSpectra. [00107] The data of
W“M@p@UK&Uﬁmeawnbe used to |dent|fy the protelns by

100118 PR o R ol s i PR e o ot are

compi&!d&b@Sﬁtabﬁ;@%nﬁ@tﬁ@dﬂd@ta@h@%@ﬁﬁﬁ%ﬁ%&ﬁhgEd tefns. For example, the
mass-spectronetric (MS) data (also referred to as a

databggesmay pensist af seq@@@ﬁapm@*eobdes driapgee prids Chy deiabase may consist of
nucle%ﬂaé élfflﬁ%élg |¥1 ﬁﬁ%&lpé)sgog” Se)égxlgkés%% g@c{u ncceal.{gtggJ ﬁ% ?%l%ma%vgl)fr the

databasﬁ may c@’fsmt bﬁﬁqﬁénceﬁbf dénediatine mtcleo}mﬂebﬁ hir»eRuElees. The database
n é? Addltlonally, a protein may be cl eaved
can HM%'E i a figatiog,a ﬁ@ecta%@%xwkeoﬂqlweapmeﬁ GHnipg pg sesgpences, or
ared to
transa iR oD AR lchs Rl FRITRE Eonde & g SBOTREC T
[0010%e Batapdbasy tsfsafoemgtion I‘ékttlﬁg tq ﬂl@&&)s d.g., Mapen&ped nucleotides or amino
acidsglt% 'téiigﬁly@né%ftzgg}qa ammpgteb EPP ggaérg or @@Frmgcggg%g\%lﬁctzﬁ opt1ona11y
perfobE DBy 4 @&Qﬁu’c@ﬁ Qo st Bati L frch secﬁﬂ:@c%@atemﬁ&es 1@&&}&6@ AR!best matches
10: 994- 999 Software resources that facilitate
with fiate enpinderanation obined dons ihe catlzods o fwairedentinpersioni(see e.g., Yates

oo ERYEALE, 208 VLLER ORI, SR YARIUERCT . v v

6,017%,693h adink lapgopriste @lgetithm belesMipudrGad dram. uséRDRE stdielfife @stabase can
Protein Pr ospect or tp://prospector.ucsf/edu), P
¢4ﬁ$

be usedy Sggsch glggrighmyand $9s A1 conatent]p yadeteps and such updated versions will
be usé(mnt &cé!ﬁ&ﬁ&‘%ﬂﬁ %C :ﬁgésgﬁtj ﬁegfﬁ?ﬂ{%xg%@%s&%ﬁr&ﬁ&rﬁ? br @a@%a‘s’?& can be

gl ne trix
found/WW\thﬁﬂ?V ol Dide Meb. FOMW) 4t 0&hOBhsclpeak svitegicom/, http:/mac-mann6.embl-

0 nt dat ormati on tained from
heidefiig derlar S Soab s el T e sasR e ons <t ng o
held&m§d@s&vice§/péﬁﬁfeseﬂcwpélﬁideg&ré}ﬁnp&@hﬁunS For

exanpl e, the database consi st of sequences of

ftp: //ﬁmeblwmkﬂ@b/d@tabw/n @ndahtt dongtedo sasfadas.cU Safate Dies.i 55632,041;
d. f
sl 85081 8 IS RS e GARL6E 85 s

comp@ﬁﬁtﬁi Dthed ex%ﬁ@l@@fﬁéta@ésegmﬁﬁae e GdipepitizkMHald, @@ GénBank database
acid The d base can include, w thout

(descripeg mafﬂrb%et a (é%?Q)é\éqtthﬁ %Enﬁmq et 83 392 EMPRledata library
(descABLR BGintt 3L ARG Rrnall in Erszg gg 8993 9 ﬁwraefn' HSGuence

sequences 1 nc¢ Y “"speci es
Dataljaf0 (28dribad diaBatkaset abf(1990) Mmadsom Eh@}naﬂogjgl $3031-49, SWISS-PROT

(sl P8 ook ot B s 40l B LSRR, o srepiona
(descﬁb&ﬁﬁr(@@%?'f%fe&ﬁf@t@ wata%dz% @ﬁﬁ@ﬁna' ly performed by a

onputer. "I nformaf’i on from sequerice dat abases is
[00119¢ ar bhsothefambddinentsdhedmino avidishqutataofihd epitdpermeedgnizad by the

small?eg)tgcgllae anglboﬁx(&% e% "epi (Lqp%dsgque];cet:" % LPSCS ?ne gc}njunc 131? tWIt?ﬂhe 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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(1998) J. Mass Spec. 33: 1-19; Yates et al., U S Pat.
No. 5,538,897; Yates et al., U S. Pat. No.

W®2031/619898) . Any appropriate algorithm or conpRtEUS2004/027005
program useful for searching a database can be used.
Search al gorithnms and dat abases are constantly

to a dapadeadnsistivh fWiahy ahadafotlatyy 1%1aﬁﬂ§ tcy‘ﬂ)ﬂo{elnsbﬁleléﬁﬁgo ?d?d sequence of

accordance wth the present inveniion. Exanples o
the epiiQpgargyedisediitafing e detaranplysisf Gomekaople, herakominaryWstief protein

1dentw pax{dﬂé?% éﬁﬁ[r?an %Bnéc{ @fgxchp r?gkm\émm & fromnzhht list that do not include the

epltop@sad&dlar?ser fn ﬂﬁﬁlﬁ&%ﬁnﬁﬁﬂel Hodthtiee albBlompiled or theoretically generated of
WWW. mai m enbl -
all Prﬁ@ifﬁé?f”é‘@?l@lna 8/25EnFPERRY snemncae Shisdetsbmispnaydbee be sutigstad to further

b/ dat abases/, and
analy'éi@ ug‘ltng“/d g r?gltalgflié %{e'ggxs o@ﬁ 1%%&% Pat. Nos. 5,632, 041:

[001 H,] 96A, cﬁ&(baseﬁ)ﬂﬂlﬁnﬂélﬁ)n mfaﬁn@ to/Prbtedibe. gl, sSequdass oif Becleotides or amino
d a(ilgl 1 thods for sequence c arjson.. O her

acl Seliimﬂ? Bilyeed i ASLTPHISE PiogE fica ortilym aitiglis optionally

perfothé&l 51 tflat abase (described in Burks et al.

199 ods in Enzynol ogy 183: 3-22, EMBL data
[001%2] pr hrzyfunb@e@andmmu novichHataletsesdre g6rieoaa) fdvmmpaiﬁsonno mass

spect%) Tliica IK g%tefnﬁmgill\%patt@thee%r Igng%s%g%%se eﬂg ggclp:ﬁve?i protem and
polypeptideted gagnts] §%r eddmpl8, a A¥Erefod’ Bdhbast 4€ 81 bb%ﬁé&)’dd& fragments

Bai roch et al. (1993) Nucleic Acids Res.
compHgig A8 GpitoredpepLpizRd bhiesmallicpitene an@b@@bcmgbwaﬁed Thizatajabase may

be usg%%ocghﬁnéﬁgr ﬁ?gﬁy SPRL da: algzlgség ﬁaé)%sciél% g«# ldéfﬁrﬁ)ng herein.

ment s € ‘am no acl

[00113%C oIg:momenﬂapdiﬂmts shmhhssmatpeg@eptmel deeighyd frbﬁnrwiﬁass spectrum is
d in conjunction with the

used Eﬁ’a‘f‘lﬁ a@@tﬁg ﬁ’g %f%ﬁﬁi????gtzﬁawt%morﬁﬁletﬁd RTQieRs frﬁmgmpk;lc acid

BPRaRAPrd n
L e
identifigd sithauwti a@mnum adidh seljueneem Inloitter embadiments@fiiar ins@niodSthe masses

/ / 5 d
o ERBH A0 TR L oun i abese

databﬁUeQif@td’déins @meamea Prai6ingl frSRRRTSE: &fid sédMen&RIAR gﬁov![@eythe closest
be used to refine the data analysis. For exanpl

fit. prelimnary list of protein |dent|ty candi dat es may

r oM hat [ ist
[001 lbg @#@F&ﬁg 9%’ %ﬁlﬁfalté&jél%g/gg% e nét?]rg e:Frmin {he, Seauence dgigg)ﬁiﬁ tgat fall
w1th11aa destirad aze whyintiRr sapphdednloditia0sedicasds! géngafrd e the MS data
pr ot ej a@ conpri.sing a given epitope sequence.

of pargcx HagriBBEElerlye £ oGl BpaeiEHon it e ay tanner, e identit
of the"[ﬁ&leﬂﬁ befrbigh&ds ARfRf ?é]‘f"l!r)]éf’ %?W%%ﬁﬁ 0 d; ?ﬁl‘grini{éénéﬁgr At eustomize

111] A database o
or var st IénngQf asceptable mguelmcémrmﬂogylmhgmhsaiemms aacordiag to each
art a10| ds, is typically analyzed via a conputer program or
particylat anelysis- al gori t hm which i s optional Iy performed by a

[001 lg]fg1 Mtisehders{dad #k fdritodvdnidcB abretdHRO TN B to Xg@&‘ﬁl "identity". Itis

t abases are generated f or conparlson to
undergpedtthaigthe metheds dgschibed hereinede ﬁ@aﬂalapphoablg to theadegermination of

presel{zg%§ abc's@ﬁccet da Igutaﬁ&? %uglg a e{nogrr?llncr)] agig 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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pol ypepti de fragnents. For exanple, a theoretica
dat abase of all pol ypeptide fragnents conprising an
wepiosops3r ecogni zed by a smal |l epitope anti bodBCT/8S2004/027005
generated. This database nmay be used in conjunction
with any of the data analysis tools and nethods
sc 0 ' t.

001§ PR BSfShteres 4 ot BOGRe SR ERUARRGE perbiiBnea by
detecti@:ﬁ@lfd @aqgernmnardmwbaﬁue té areftlRasenmages of proteins

or predicted proteins fromnucleic acid sequence
(00137}t Inso8i boilHeerer. diseeb {or £hanges i lﬁvﬁlkofrmhagns?aawnal modification is

detertATHEA BP0 g%ﬁ%%hec%g@c@ﬁ%ﬁsg%gﬂe& sath glg it d %?er%ﬂc%%%ﬂfﬂe?g g,a

am no” acl er enbodi nents o

samplerthagtrhiag oot bebh ecarad sith engogiydodpldsd)winergint g papifipdst translational
d.ﬁé@g}nen t hereof can be conpared to the predicted

modi NIHELTPUYF a database of proteins or predicted

proteins froma nucleic acid sequences that provide

the closest fit. [00114] Sequences or sinul ated

cl ealizspgressionggrofiling from t he sequence dat abase t hat

fall within a desired range of simlar sequence

ed from d f

0130 R b o B SR O S SR LT R e of

expre@dion bf drie-or nl(ﬁe plotsingimn@impld. hes dﬂ;@lﬁbddt abov@,fenhblﬁd and/or purified
proteins or fragments thereaf can be rapid

protelagaskiftie berleieticd Fadior geanificd an veny@tsmth%ds %Srd%rﬁgﬁd herein

R S e e S b RO

quantificatien amtier ﬂemd'tbatlhm)tusﬁrgrmass Bp@tnomatrg, Itrie fiedeestoed that amount of
made. to nt.i t

prote PO O AP eI PuPf iy s 2P o SIS dpetads. (fiermining

amouﬁ?&ﬁﬁﬂﬂﬁ@lﬂcﬁﬂie@Heteﬂﬁlﬁﬁx%ﬂﬂ%ﬂ% ﬁhﬁ@ﬁﬁ Sredéntdr Abdedt. | Phiis, an
SUC as an am no aci d substi Futl on, transver Si on,

eXpresmtepltofﬁ&mca@rlncludﬂsenfomytlorwb@ubpm@ncpoloabécrwe\pé ©ohe At Bore protein

oo R AR SRt b oA PRSPt o

used Byraiihdudasandigiifiomnt,i ot aglnmmllatelson Ievel) 30 VO
2016/ 019831 PCT/ US211114/ 112711115 [00116] In sone

0119+ o seErvr egnbadiyaenss. diepraeuiy ofypeieHsdn Hro ar warespplesiage compared.
Typl(%ﬁ& &hat e?ﬂave%%ﬁ%%}gg‘%?{m oRRRY FJS%?% % ﬁ)le{h%tsi% 8rr];3 the present

ative refer t I 0.
inventiohatlé amotusts of e @lotéins cmhlm’xgmspareml tb el\iteh)umﬂlow the profiles differ in

ost ransl at onal dificati o rm ne
the ol PGV AP 18 AL et B SSIOES fenely or identifying o
chan% B@Pieeﬁ!ﬁ@re R ARbENH T aProtefh thAITRIR A AT J‘ﬁ§ea@9§ta@:€(€§ a disease
reated wi th endogl ycosyl ase wher eby | evel of post

biomerkein ESAt BBAH11, eteodir ticatmenbefficacyd et toxin eftets of2p pgens; arpresence of

rofilin nmet hod f the i.nven

« atiglh o o B ) e AT oS bGP e “Ffse methods are
also R¥fl &5 HiROBvaingGRees thi bt RESiAtdwith disdaseatidsefor diSig discovery

descri bed above, enriched and/or purified
purposes, diagnostic purposes, etc. In particular, it is useful to compare the protein profiles of
samples that are from different subjects or have been subjected 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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protein fractions can be detected and/or quantified by
vari ous nethods, as described herein and/or known in

wo bwsaras31 | n some enbodi ments, protein fracti OPSI/ES®04/027005
anal yzed (including quantification and/or
identification) usi ng nmass spectronetry. It is

but ar(l(}l 2)?)@{1 t%ﬁg) qaré utlt%fag?xg{eﬁgrﬁ leEJ flgﬂar]? {’nt H?Xl cpe%lce (e.g., a stent

defibfigdtbi) O ex@@érﬁiﬁﬁ‘géhd’i @nd @ pfowili faetorp rmdw:df skilicinubest will recognize
* determ ning whet her, product is present or, absent

that theggiate many waysrie SETOgRCEAIGTORRMA Beneigio el (ef 68matusebel et al.,
o, G304, 52 S0 5p AT, B (RS0 5.85 0 S s e second
sampleriod lnGii-dlsaaiHéd Shraple. O adiiifi@s hgants o tpleottie drin alcandidatd drugs. For

her in |ncI ude nsignific m . ni nmu
examp GoRe 0P RS S Brsb BT HEHEC M RGP dHOR B EA R PEFpiapared to

seconld'® Mﬁcmrﬁeggﬁ% &Do&itifc CHIRAT e infll¥RICEH they cantiﬂl‘ﬁte drug on
sanpl es have ov apping protein profiles. Using the

the anmetitiod s pofieinlie gpr @sdein) presenein the first ahe second mrsplgfcart brean

roteins c e co red to determi ne Ies
BB 04 PO ST\ BCGAQT TRDUHC 1P oGP oRal et R pgtociate th
these RicERR can BO 8Dt RASISzANE i o arfytigehttId dikdbsd ga@ or amount of
change in the nature or anount of atﬁr otein that is

a disqapriingrket prssest ima sinplesh enegmbodingnt, themethods ae used to identify
K i: r
prote?%sj%t afefass?p %ﬁe @gﬁ@g%tenilgw%ﬂrlg%r één??sggﬁg% aggﬁch (%Xruég Such
prote{t® nghy, bet .Y, nﬁ&%%ﬁsoaiatdﬂlahlﬂodﬁﬁ&y oﬂthahgematahdi g&r&y serve as a proxy
prions, etc), etc. These nethods are also useful for
rﬁrae@eeﬁ&eﬁww@ proteins that are associated w th disease
states for drug discovery purposes, diagnhostic
pur poses, etc. In particular, it is useful to conpare
the protein profiles of sanples that are from
. different subjects or have been subjected to different
Biomaglt#5 t i ons or  treatments. [00120] For exanple, in
certain enbodi nents, the first sanple is an untreated

[0012A@Nt B‘iﬂm&ﬂéﬁﬁr@t&rﬁ(ﬂﬂ pfo'tk&n@ eai0bslideanfd eushasthb eﬁiﬁressmn proﬁhng and
subj ected to_an agent or condition. Exanples of ag

characigeirafipn methadsaesartred horeirs 34 brayarksssis a protgin ph ﬁqrfatsfor ¢ Wwhich the

detecB#I{x oo Pi?l% L#daH {aﬁgn taﬁ ?cl‘fa ﬁﬁ&? %ﬁt@re@g qﬂtsome embodiments,
ul'travi o di éa evi ce

a bioghefkebfsi doh‘alacerd)wlt}am s@cﬁ'gmmdﬁog en&eatmedt auajpraswtdlsease or condition,

fa ctor e of. ski he art wil| reco ni t hat .
treatpep petheg @ﬂﬁiﬁﬁmﬁ&%fﬁwy Af fa et S é@ﬁ@mn{ with a
meditdld@vige, (éﬁh Ithélﬁ?ee In %ﬂﬁr embYEHRELs, £bioflarker 1seé;<§)ressédjiﬁ%4ﬁssue or cell

supré) I'n other embodi ments, the first sanple is a
of intdiese@eed temop|aa oagmil ttag. éemmergan@blema&ea protem may be a newly

i seased sanp I n,addi tio can. t
iden G prosBnaR Ro G gt e g el ar PR et Fistet mb i
altereﬂ Jost-GhnskAoRAIGNdifSdtRE, &b, hIrﬁotE@"bﬂi%ﬁIrﬁerﬂi udbienatkesis a tissue-
be conpared to a second sanple which is a negative or
specifosiakare control. The influence of the candi date drug
ouif4] AT L B BACH S B Ba 10D Noin o

diseadd, it f@n€anbodimestsy prgosis, feivﬁla@tyorodndt/@mblecﬂiqn of th@agien fmonitoring

skill in the art wll tp preciate that
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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these net hods can be adapted to anal yze the effects of
any agent on a di sease state or anount of a disease
WOorRR®e198pr esent in a sanple. In one enbodi mentpPCt/l1£2004/027005
nmet hods are used to identify protein(s) that are
associated with treatnent with an agent (such as a

any mahmﬂ dstebadirtiegdin, Whigdby &Rl
bi SOCi gt ed wif hoeff] cacybof ﬁ?ﬁgfglgéﬁ(?ﬁark o(gjfeﬁedpé§/gbsence of
1om§r FYy ar diieengabspressign ofthe|biorharkbr) entigesrthe piBs@ioa bRE BSorder or a

conditi@f. 1%11(3%%&8&,{ @Er%s%' ée(v‘){ %&r %};’gﬁf } Hé?cg];?g the presence of a

i dentified using e expr

disordsrar aenditiorz dnlanmhaiedrﬂlﬁlﬂsméiﬁswck&%inﬁ%{?& o bi%n%l?éﬁﬁ&ﬁ&[tes the
nterest, for which the etectl

f
preselﬁ%enq%taé{l?orti I og G%ﬁ‘f{lﬁl?rht Iil’l@ﬂme sbodimegitsg bmt%karzcapnemmn 8 used to
evalugte tlhe’%fﬁl‘:&?tof al A RAE t&@ﬁ%ﬁl%@%mﬁtg%g@iﬁggﬁ r@éﬁ}%%dles in clinical

.. correlated with a specitic con
trials, o ghmasiter the treatsentoof anandividuginsubjett. 98 k6m8B bmbbditheRtsdid $iomarker

el L8 L 090 TS e
correlbicH evithl affi IR F af @ 'ag%\meﬁ blcﬂﬂ?{(&[@ﬂ%@gm %ﬁ&%s%% efficacy of

in a tissue or ce i nteres
treatmeptwith a@ggegt (sugk af”u@ éﬂlgihe e b embd&‘hma’ﬁt[ kﬁfea@d‘ wtleved of®Yiomarker

1ndlca?e§ug%&@§’hy pro % {)f' trc?,agqlgﬁn tel nh%ré: (F)l}tnge:# \égrrelps,%giiéfpml ofa

blomal\kﬁrhndltwtétS&fﬁChcp@Sprdgfé%EISf@&dtﬂ@ﬁd nmodi fication, etc.).

[0012@ 2111}*3 odi ments, a biomarker is a tissue-
éol%r Rifan be psebas|a matkeofon kdeégitys aneludingy ﬁﬁi&bl’@é‘of&n agent

such a8 HiphAcEutiBl ket dr%gdgﬁnentslss nis2c] % qrghgrtgl‘%gi ﬁgtsplaﬁ

di Ssease, in sone
embod;mgmtg,rdemhen of biomafket b}é}fr&@i@&na}ﬁﬂﬁb b&hided 0 nfhit B éironmental
moni toring of efficacy of treatnent,

eXPOS‘HE‘ gqq f?gse' g&?ﬂb?ﬁa 8¥1nd%r§é)§§7@gefl niswgembedinasui, rmcneassf: iralevel of a
blomabdeﬁﬂ‘ﬁ[dé%rs toGcidedR&bdrd Q)dz%loargv%“ %%&th%gé@%)dl et r?ecrease in level

known in the art, and/or
of a bipparkerpg )Cﬂe&/@i)lﬂzmorl‘smosum ameiglrd descri bed herein,

er t he bi ker presence or
o012 40K B5EF RN 1o L8y ATBEET LPLESEICE O, ot compouncs
for sperifie thidingpaffmity, incldieal &6 eizﬂﬁpl@ rﬁﬁﬁﬁﬁ&le&flesa@qs ﬁlrofjei%ulgf peptide

1 C"1:)4:13‘%{“0)1 I n one enbodi ment, i ncrease’in
nucleica VRRAUEs, dpimgtiess smak Hpﬂ@@@ﬂmddﬁe Hke. diisededeiibodiment, an

s R0 DT BT S0 s i

a bi omarker i
with the phuility ofi molevules and/entotiomaid SndePboHaRidA 0 SHRAY Fﬁ&ifﬂﬁomdlng and
eval.uate the efficacy of a particu ?

detectnﬁs‘éa g@’g&)ﬁr}@ng toddein at lp@% PReRolesulermirvampetnddiviish spatifically binds

the bio@bikar.cal trials, or to nonitor the treatnment of an
i ndi vi dual subject I n sonme enbodi nents, the biomarker

[00125) ¢ r Nignlagly, enemr e bivmaskaie oir pertions Hioteof caB BE RRIAH scﬂeen a
correlated with

he bi onarker is
plurahtg #)P ﬁf)ra?@forgo ﬁlﬂgs Or cqmp, 1B ARy ek q(*éq;ne@k@ff SSEESChimg assys to

identifyper Bgtindt Meehoaf; fcﬁfsf:ﬂeéﬁﬁ afdfwell
quUCh ](59 a drug). In %ne emod nen?he%c?%eg%g%?%%b@\}@d to
screen, fgr examp n@tﬁl@@rs 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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i ndicates efficacy or progress of treatnment. In
anot her enbodi nent, decrease in |level of a biomarker
wo pdsomises ef fi cacy or progress of treatnment. PODUEKB)P4/027005
The bi omarker can be used as a marker for toxicity,
including, toxicity of an agent such as a
ar B . [y .
10012127 BE G s lona i, She e SRRSO Tes QAR BiaBh Ptine sive
that s@xq‘aﬁ@ﬂlgfi indsvalyiomhsker & heased for thodstéadionfofthe biomarker (including in

i.ronmental _exposyre to an agent,. such as_a. t
vitro gad 1 Bt fSEien)-| 1 agh %%&m‘?ﬁéﬂ@ntﬂ?q@arthaﬁ@eqlfﬁcaﬂlﬁ)aig@fblomarker

can bR linREPIBHKA rvzﬂoﬁﬁﬁ'aéiﬁ%ﬁ EXhchbay, 10 ¢ SUfeg, Bhy, L (see Esteban et
agent. |n another |nent decrease i'n fevel a
al. (1B8Dn Alukle Meidn2B . 86Gi-8740)1 andiused in arinekpdsagmgtapplivatiagent .
[00124] A biomarker can be used to screen a plurality
or |library of nolecules and conpounds for specific
Compbsiibm3Gndifidsni ty, including, for exanple, DNA
nDIecuIes RNA nol ecul es, peptide nucleic acids,
ptldes m metics, srmll nol ecul es, and the |ike.

[001 ’H oﬁ‘ée HVSBERRisR prog]ﬁles eeiapapitiony sonuse 1rp@r;y\nfdher@eﬁlods described
herelg,: %ﬁ@%‘i{é‘%thgaﬁ ff)glrfcﬁlg g%heaéh%@éx@rom léﬂ%ﬁ? g{gﬂ{agﬁaf rq%n%ymg and/or

"ur al'i

enrichipgpQuoei orraqﬁmrah@mflptotans rheth@ds|formisslatiag IirleortHepaihﬂil@ a protein or
and et ect pec c. binding to identify, at | east

a Uiy HATaiescARY é’é‘?’fi&dﬁ armmaéwgsaﬁgeﬁema a@lyrylityioh groteips, or a protein

fractiBh ?mhgﬁﬁterl&g%zﬂeth%ﬂm& %fég\ﬁr %g brdiéin] r@%lﬁ%aﬁﬁg}pgﬁ:;rgﬁﬁﬁ, or a protein

or portions thefeof, can to scr
fractiph fiorahass gpestrofrietyy anglym mahatsubesleaiiyingra mrotepoarradguiality of
arlet of screeni ng assays to, i,d nt|
protefi3 oy KF HisEever B oBEPOBRITE P BRI it chlettigh and/or

quan@¥idation D€ a PESEM of a!ﬂh@ﬁlty %ﬁgro"{&ns DG B8hle, iRthod ?dm:'hﬁractenzmg aone
apt amers, "DNA nol ecul es | ecul es, peptide

or mefg Praeias, esthieds forp@qpmélpn peridingninathois for idsntfiangprotein degradation

T R —
for ddemgnmgrrhmmastst}ﬁradmhheaﬂdydfedem 6fhprefetts)fih aadhhyleb The compositions

blonarkg 33 WD 2016/ 019831
used md%r fheyipveptien may coppHE] or}erprmﬁ ket eplnat ?re@hout 3, about

4, 08, %omrgooam ABES of AEEREY SNk ABp KO8N & N e

sité that speci’fically r ca
embodomertth shalangmisiton cofnpnm lbs'scbhmratbeut [00n ebaxd DHgpbiont 90, about 85,

o B e 2P S A ERTRLE, B0 4, o

35, abdud BB atoat 29) abdsm\zovabdumlaesutrl@am& 5 &%@eﬁsﬁnamegﬁto e antibodies.
exanple 3H 1111n 125 |, (see Est eban et al

In sompe em}p@mmqvgsd the@gn@gg_mgry g()mprawg apleasi ab(putgﬁ, ahqmt/BQ/,@bout 40, about 50,
about! ’f?gb«?ﬂ 186 p%boﬁfaltiSOQbo&lg?gﬂJ %%515‘('2% abo %l{é 9f8§r2 %9’[@@ about

i nv I'on’a OVvi des” Conposi 1on
1000} éﬁnéﬁ@hﬁﬁ%pd@p?d}fnltlbedies Hﬁrseme ,errﬁbdiiin@fﬁs tﬂ%tdﬁﬁﬂ)'ésﬁ@ﬁ comprises about

20, alégi{tjgg,;pr%gﬁg} %ﬁ@}%@}t 5|0 abou 75 about Ingab%ut 125, Iglbc()jut 1];'0 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.

34



enriching a protein or a plurality of proteins,
nmet hods for isolating and/or separating a protein or
w@2@bnreBi ty of proteins, and/or methods for prEpPESING027005

a protein, a plurality of proteins, or a protein

fraction for characterization, nethods for preparing a
[00128]01 €8 inv@nibr 418 hoVided 1 RF ﬁbeﬁﬁ%h&?ﬁmﬁnﬂﬁ&h@%@ Kits,of the invention
- fraction for mass spectronetry analysis, nethods for
includeieng orimpdma gontaimerstc@mprisinganp loumake dnyalbépitope entéiodg(ies). In some

t hads, for di scoveri ope qr re rateins
embfiiHSdbs B oGmPER fm Han apen T0gurnet £ bt S BiouLss, about 30,
abouPTR&BoR 70! alRuPb3aBbitla, Moul59tBbASs0, Bbcht 28MBLE: 40, about 35, about

nmet hods for characterizing a one or nore proteins,

30, apqutt Ry orbopb0. ehprrtd Ssabomt pR.@bputi gr fewst broald effitape antibodies. In some

e 310 RS 4L B 2011 oy PIHE S, RS, s

100, atsoait i 2% abbwtr 50 pabdh02007eAR 60, abeiit 400t ot H00)abéikre 000, or more
anount and/or jdentity of protein(s) in

mass, the al ] : a
Smalls%mtﬁp%?nt%qéleéom@?etqwmmé dhq it eqraprines Mot 20£aboie30, about 40,

. : . out
sbout KRS, T FORBATT2T o 1A iyt 205 4t 280 G400, aboue s00,

aboutl B00y¢ ommore ssitepltoppintibpdies nini som@\ehibediments) tiediiBcomprises at least |
abouligig ot dllorth 3810 Shot 105, 125000 205 200 BT 350 smalh saiope antibodies
with ZPuppb QHit &leo@thﬁagbf 66,3286 Y0, 69, 10@bP25t0 1%209%%4&52 500 or 1000

about 45, about 40, abouf 35, about 30, dbout
smallgpifgpe @dibodissuln stHie cafmdimads, theatifurther ampfrsesinssuaiohs for use in

| t nticbodi es. . 1N, sone enbodi s, .the
cccof s At AR Paduotn® B RSATd e otieb gymethods for
reduciizoihit céildpleriopof a Shple, ahabdds tor paFpink ah@8r eRPtle dgidtein or a
ﬁbout 150, about 200, about 300, about 400, about™ 500, .
pluraljfy i proteing anethedsfpr isolsiag anddey sepaatinga pstsin exa pluraligpakproteins,

' | Si 14,.00: L.ses about . 20,.
ot BRI 1SRG B BEBELS520 l Bn t
charaabtimtiogl,?ﬁlptha&mfm pﬂd@@xingb pgmeiﬁ,wpluﬁh@%f plrﬁt@&s, @loptbtein fraction for
400, about 50Q, abou 000, .0r nore sma epi.tope .

mass SRFIER§HTE ana Yﬂss%ﬂ%o%réwéte%fmng,a Proteil & Griphwality; fiproteins, methods
for diSQVBFih t
700, 11%%% (%%%@%8%',&%8%%’ Iﬁ%(d@{)t}o}g%?ﬁ%ﬁa%ﬁ”@éﬁ?“&%%at& ofa
proteimriaipderelity, of wrateingim aigpele, Imethedsddr chlacsteriaimg aofne2® more proteins,

el 50, 75 ..100 125,.. 150,.200, 300,, 400,.500 or
meth 5 R Fon AR S 1 8010y S deeragsh prodtts, methods
for id ey idp2hdrlald) 1d Boist-rhAdatidrdDhdilficdite, bV ENhbMBdRfo? Qetermining the

provides kits for use in the instant nethods. Kits of
mass.itheamay and/ghidentiy of geoteins) sy sammme.cont ai ners
009G E S0 s R BIE FOUARORLE! S5kt i,
purifigd)Gsolated prepabed, sdpatated) Bnd/abfattioBsted asinginyB6k the afeeHélds of the
. 75, ,abaqut. 70, aL} ut 65, ahout 60, about 55, about 50,
invenfig dSCihed Lt b invARAR 1SEproRIsEprotes, of e fmgments
, . . O o . r

i 0, SRR, R HOH o I
inventjiomgdescrbel hereih end tompasitiond @pmatisiug s@h, pradett S4eh padieius comprise
« comngy AP BiioP BT tnerarg by oAl S3i60° AU Ts0uhcbihe protein
was boid®. TheBlven®R d18Psrodidks Hasl @%topla RnBIE-RERAAL IR s or small

. the kit conprises about 20, about 30, about 40,
epitope antibody-protein fragment complexes (for methods wherein the proteins are contacted
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about 50, about 75, about 100, about 125, about 150,
about 200, about 300, about 400, about 500, about
wd.2m8/019881 nore smal |l epitope anti bodies. | n SOPEI/US2004/027005
enbodi nents, the kit conprises at |east about any of
10, 20, 30, 40, 50, 75, 100, 125, 150, 200, 300, 400
with Q?rcﬁ&ﬁ clGinb agéﬂt%)ﬂﬁﬁtoad'&ltalef)gitﬁ $he s‘ﬁﬁﬂl@gﬂﬂpé’%@f%i&(&é@f repared or

about any
isolated byy appof the @@th%b alessribedbereins rﬁielln@phbm plso @ruvides gratsins or protein
he k urther co ri ses
fragul o BRI ESMT eoitol® aflibodb rheE gt oG, Sl qnifgpe antibody-
proteirefrdpmknt oémpllag abdOréing tOIhyTIRE mbBEddN@sselibed M&H eﬁﬁ/or protein
nmet hods f reduci ng the conplexity of a sanple
fragm%fwa@ar t OIELHI pteips ﬁgera%ﬁfﬁaréﬁi%ﬁwm@maﬂg:paom mtlépday(mS) a
ur oI at i
(00137 8L both? bR U e k1R b Sfors iy RS Coorising
intermaertiatos (Sueit dﬂndml;ﬂ@ms,pr £ pﬁnalh@l‘@p@ agiRdp-préteidl debidldx) Yroduced by

any ofReBH R0 pisfiogh QB&@T@\'@%&%? e i enigonyplep arowides éncubation mixtures
compRisRg PrdtSin-@htadnif 9&[11%51@5 ent 12 l%r% gﬁ% ansfr?igﬁés PG Jn?ﬂf%pﬂ%pe

anal'ysis, nethods for elrn or
antibedypratein melemsots dambeqhhetrhmd s for discovering one or

[001513 El“ﬂ?e %ﬁ Iugx?ehggr? t&l"r,(]ig]? gllllﬁi%[ﬁ, e apeﬁ%tggl. X qi{aag{jeg}%[:kaging includes, but
is notﬂfr@ft@ll tG Svﬂal@ BB ke ﬂeﬂiblé}ﬁt@Eagfufg” (e AEACH Riy14 &%1&89 B&os), and

rotelns net hods for expression prof

the lﬂﬁ%etlﬁée@e Pmbodldmﬁﬁ theikcommstses mcqmegnqdiad |adabqb popackags 1nsert(s) on

o B 94 EEE S SRR oy o oo

ant1b<mtbf(1e$)mrmusm@ltfhﬁanyrﬁf31$e methed s tibeddReFiRre. 4 | dﬁ@ﬂhb& Yor@Educing the
[Q0129] The i nvention al so

ComPE%F lf% é@gl%llﬁﬁr}’r g\aestﬁ&g%% idsuiifyng @P@&y@t(@ara(:‘@rlgmg a protein, and/or
f3XI31"39§i6H ﬁbﬁﬁ d§ s 1&g nﬁgrb'e 3#1(2\? X él fﬁg #I%g&g% Rﬁc}f?&?hg giethods described

separate and/or fra
hereimet hods of the invention described herein. The

i nvention al so provides proteins or protein fragnents
characterized (e.g., detected, identified, quantified,
etc.) using any of the nethods of the invention
descri bed herein and conpositions conprising such
Components and reastiom nxsres wsefid imtire raethods afahe atventioral |
epitope that is recognized by the small epitope
anth@q%ﬁﬁﬁgémﬁbgﬁgthe protein was bound). The
i nventi o S des smal | epitope anti body-protein
| exes or small epitope anti body-protein fragment
[00133b nplhexesth¢dsof theinhettonise nsinall ehitorRraatibodis A&¢ €sed herein, a "small

d 35 / US2 4/112711115
e TR I T
By vn&tlﬂsﬁof&ﬁ@éﬂlt BisheepEciBN kP idps %ﬁﬁb&l‘iéﬁ%@ﬁ&%j feco 9(% Ql'n%ﬂlphclty of

any he net hods descri bed herei™n
protevas f%lét qsmmsg & smadk epitape mwlfnplm thsi antibédyalgnémnt hlseﬁzp as mb eﬁhall

fh I e anti.b rotejin n”ple rs
enter SRR B 0 05 LB A S B e
1nforntamoﬁ mlatirig tohein®@hdie donteRs@biob SsubfdeRIfrotdiRey) BouR! 551 ﬁb I§mall
ments prepared fromproteins after sepafationfrom

epitopg ﬁﬁ‘i%'l"’dé(p |SP@|5‘§P&HP¢ wuthpdies a1e dep@ibed Ofor exanzplatin go-pendmg U.S. Patent
Apph@a%@ﬁ ®o. 16887, !147‘4’ € @Haﬂ%pitgﬁé B3SO IROSLALNSE rgzlal(mg small epitope

ts conpris
antlbodles are further dlscussed herein and exemplified in the Examples.
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i nternedi ates (such as conpl exes, e.g., small epitope
anti body-protein conpl ex) produced by any aspect of

wo besoeiseods of the invention. The invention abGDUS2004/027005
provi des incubation m xtures conprising
protein-containing sanples and small epitope

[OOISB]t i %%QEOW%%C&HESE nﬁ)ﬂb&leﬂaﬁ[ag@%ﬁ% ﬂ%lé/ﬂgg%l l?odles antibody

npl exes as descri bed hereln

fragmqmt%(ﬁgml*“@hx Yabn, B(ple’)i, ivslin, el chiperik agibogies Stinglabhain (ScFv),
vi al s,

des. but. is llimted to,
mutaﬁ@?lﬁ?&ifn@ljmgﬁir&glflg ?rBPrém%@kg&tbﬁay pextign, a@@gy@glemogrﬁed
fi ibiast the loBilih
rgetet b man e el s S BRI Tl s ot
feqmrfi%ewl{i%l) e gpfibadispmpybetuvine irat, hematr any ether a’m@n (including
I k i_ndi ate hat t he smal |
b2 3800 AR 8 S 25050 e e
knowmet Hedst, itehding) ée dxemplenprodudtion byat RARidbRR, fe@&ﬁ&hﬁﬁ _production, or

aneX|ty of a sanple, or nethod for identifying
Chemﬁm&yé‘%@ characterizing a protein, and/or

00133 Pr 68 o IsRfail! }u& royi ded
[ practi cféllg’ gﬁ{_\?{ag ebﬂ%’e Anﬂﬁ{;{{ dsh%(’gscr :;['gga gp %ﬁapltope otrS 4,0r5
Seque(m#;{mrém@vahdnme actds. o Iterndtivelysinusafedmbodih&is, BB Epitope

antlbo h&e vent.ion Snall i tope anti bod [00132] The
i ?°° PHRUGUS FBHRG 25 enceIHHIp a@@fymmiea AR Besnely .
embodndntga sl @pﬁbpe%nt@&i?l BindSp ép‘?cgg @db{sis’ﬂﬁ? ?gf oﬂbc%nggt)lngaessentially of

anti body that binds &?enerally S I ca
about%ﬁpfz At $.fe 7epi% opél amipp agidst liesahe elhbodmmh@p:%mall epitope

ant1bo?ig%?ﬂcfs'aﬁ'e£)§f0pe @Lm in £ " o%g?s?ils Nt l,hod! ﬁgll;?ﬁg%e 10k fly 3,19 801 310 5

cogni ze*a mu

amind dvédss fakome me@chmehﬁ él\&h@lhecplfb@e @ﬂﬁlb&@dﬂn&%‘ aﬁ‘i:?ltoé(@&%l@ﬁng of or

by the anti bod

| t b
conswgll‘?xgl 8§Sﬁ§’uag§r of lgﬁ%gl:lqnoag;gptt aglsg)f 3Rt 9.Bo dyo. 5 éy(pchezgmno acids. In some
embodifeRfsMRbbgflatlofl (ﬁtsfngg %i‘?(ﬁ)% gg%cﬁ%[lﬂl sg?npté%gt andlj[stg%of or consisting

sequence ‘of protein
essentighlyiof ebigut 33nmboutSpiniop ecidnt ]ntmdie&mbibﬁﬁnéiﬁéS Qrpobetior & small -
U. S.. Patent, Appli cation No

epiton 5 QB FiPks BRSSP ot ot FoeRtis chmatisiBLaTcte 1013 to 8, or 3 to
5 amifPddidg 16 88thé e@BbAIRREs, @B&ﬁt@ﬁ@ng sﬁlta]ﬂ @H&%mg&lg‘scyﬁés epitopes

herein and exenpllfled Inth
consisting gf er1c9asistimasrseusily m_ﬁ_abommdﬂz,s 4153(61338 94br 10 amino acids. In

clon ti.bodi es,
some powcfﬁ?gﬁr(;cg,faaﬂbﬁtﬁlﬂgﬁgg?gmalg?ﬁ 1{oDs wab e@ﬂ@gesg:onsmtg{g of or
consistnpesserit{adly’ of Zess Fhan ab6ut a6y 6£ 10, %8I ’WEU I5C4. 2R8I RAMD 83ds. . A population
nut ants t hereof, fusion protein ng

¢ i ngl e ch (ScFv)
0 Sm@&P%PP%WH@’ glﬁs awzlp%ﬁf‘ay pﬂwalﬂwﬁsmaﬂ @pmw: aptibediesrddiohe ed
t hat

bodt@Bht Gk ecul

smbo corrptr iﬂ’lgg%ég‘rf]’&gﬁ%?%f;%pﬂrt gco 89(% | on%lg&te@l%?est he same frumbhgr of

amino gplé@l il Qih@l}ﬁmb'bldanam |tlh1miuraﬁty"@fysnﬁﬂ dPbpOEntibodies bIAdEBftopes of a
er. ori |n (|n§1ud|ng humani zed anti bodi es

mlxturgﬁzg ?&%é%tt PB’BBCTQ PHYLR SIS elp a5 o @aﬂ:@glr@@tadwmﬂhﬁeirherem an
epitop®maiib H@Q@enﬁﬂmlécantiﬂﬁ%uﬂe'queﬂc@ Gt Fgollygtggtlcf n(PeS% bed below.

production by a hybridoma, reconbinan
In some embodiments, one or more small epitope antibody(ies) may be comprised within 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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chem cal synthesis. [00134] Cenerally, a small epitope
anti body binds a short, linear peptide epitope of 3,

W@ 2000019831 sequent i al (consecutive) am no aci dSPCT/US2004/027005
Alternatively, in sonme enbodi nents, a snall epitope
ant i body binds a discontinuous am no acid sequence

[00139]t hisomdahddiBRES She dfalf
epitope anti body bi nds an ?gf% ope coka sti ng ﬁltmommmg of or

cons1§‘rgr&qs§qrytlﬁ]éy e£3 gequp@ulal ymajfo acadsdtermachg 3ofer fmﬁ ,seqﬂa,enﬁal afmino acids

aci ds. 0 nts,
termfd el o2y B A olstida (R R s Peie Hhome: SbRamets the
smallqa%pﬁdﬁlﬁlt&bdylbmd§§glliihll adiikdyonBhuchist or l&geﬁ’erﬁtg” ﬁnea‘i’{p %ufe%equence
m _no acids. In sone enbodinents, a small epito

such gsntﬁp liBery PEPtiessearenep YCxGe WherFisl X repiepentt any of the 2§ingtural gmino
acids §§ §§g%héﬁjce 3l}ﬁeg1f segﬁech?:e} qﬁ%f}?e? gfﬂ%ogi%}%%ogﬁe%&# gpﬁ(‘épe antlgody binds a

amn

non-spgputialt (dispomfusogy |séquem:d Wﬂmnal’ﬁdlﬁﬁﬁtlﬁbé%b@ 68 cTbinPRRAal
conS| St ngCh% or conS| essentially of about 3 to
proxigyl widndhe poby terfpa theemitepe doprygnipks ron

confo%laﬁdﬁa LpitoPRifdARA gﬁg—%)??lgt;y%? a&#ﬂb%gf&%}%ﬁ@%&tectg gééogglaltrg%u"ucture

or conS|st|ng e
w1th11(1 8 folgecbpnlyn@pade)d dn stilh Oﬁﬁmmmdnmdmﬂﬁhé Smakk epitipieladtibsdy may bind an
ope ant,i bodi es_ bi.nds _epi consi stin
epitorfcchTBie EiniaAREo BO0SRERR GRUF igBid (Bifs ABHETe, ing Mikthods
well 1510\7\@1 in ?he Eﬁt foP pre@[ctﬂl? aﬁﬂi@eﬁﬁbl c 'Agﬁlbo&@s thaPBfd small linear peptide
enbodlnents g@£§ ation o epl tope antlboéug
epitopngs hage PlP@ﬁYé@lS ¢rgheidngs &hf)wunn T@bin 8i bd:lDWg In some embodiments,

bout 10
e s RGO S8, L BRIUL BN il i Bppinas
sequeact orbachi @snaroppoteiaes a plurality of small epitope
[ | nmbod he pl I f |1
00138 St GRioms e estion erasalropespuce émwﬁéig;‘ném%m%&‘ﬁm comprise
the an-ﬁl ep?tﬂ?é"f% WitH the ajnﬂb&bhgﬁdse 'TE %%Hﬁ)ﬁ m{elﬁ?s W %h bitope antibody

epi tope ant I es S epl O es’

binds m 1t enilopo pragérftione enmorelites in abﬁut&mymﬁ oa% dJsS%,l n 2%138%)&%, 5%,
epi t ope may be

o di nent ed. h
10%, E’]fe‘a‘u%e P00 i SERAIE RSt %&3&93@1%% fhersmaall cpttope antibody
binds rméry@ﬁn@pe Breser@ 9nél 8B mbABH IR IaBYGt 0. f‘% t& ?%Eof??gtgﬂl% BED L Anple. In

or nore small epitope antibody(ies)

still O@Wb%@ewatthfv small epifope aniébasly bésitb oulepisortetpa¢sent one or more times

n hat L | arger t
in app?ﬁﬁﬁﬁfeﬁzelz 82'3&1?@%1613 ?11? ééadnlg}e F %ﬂlgcﬁggroegnqq%ﬁfrgergﬁglpq smarfla epitope
antibop ﬂ)trmlpeo antpitopd pidsesJone 37 m\ﬁ@ 28dSMABIBL1% to 1% of protelns ina
PCT. USZ]}FlllMltl 11115 00135] I.n sone enbodi nents,
sample.ryghezei @&LO%%RI@@@ Pingp e lingar @pwttdsm@ltemn@rmstm@of or
{ t
consily Sn AR oL Koot REASRISto B r

embodimentsrttie arnak}repf;qpecantlbcbdydomdﬂm antepﬁépeqm:%ﬁt A diﬁ‘nlnl)re times in about
the sma

o5 SIS t
1-5% SLSbRE 8RB0, B RR S ERLRHbody SEiineitulsan loear peptice

epltope deresmias aF 6r cdﬂsféﬁﬁg eRBRIAIIRL §%§Pd§5‘§ﬁds 45460 85 ad ?rei ammo acids.
li near peptide sequence YCXC, wherein’x represents

In stillgtherigmbpdinpents thel smabl apitopeaitidhody binde tearespdtope btesﬁﬁ bne or more
times ﬁl%}%gﬁtr% ?‘)/obor ﬁgg‘%tgj Fbos o?Bro‘iielrrlrs‘E Qlta damptfe wshrg?e!nll th% sma ?1 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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non- sequenti al (discontinuous) sequence within a

pol ypepti de based on conformational proximty of
w@niosoi1esi ds wi thin the pol ypeptide to form t hBCEpPS100p&7005

(for exanple, a conformational epitope fornmed by

proximty of am no acid residues due to secondary

colleSiiveliehirtl € oi¥ drithéte %{)ﬁ&ﬂeg %Fbs&ﬂlo}ﬁg %Pfﬂogeeﬁme:!bﬂ Hbi eJny Of at Jeast about

ot her enbodi nent s, epi tope anti
any of§-1%1-3%6pb ?c?/orﬁc%,s‘t"/ﬁ riye.of0 "/amr amireiof pnotamsﬂaauemph: flinadme

en S 8oL 8 RSB Spqene, PELTOLEL HELL o o

timesAntabbarding 51 O11ab 104, ndo SURlto 799)8R5 td Pk o Brot &R fnoaos%%ple Methods
have been preV|oust described, as shown in Table

for emgpirisally asvessmedreauensyi ohan eaitopetin @ serants indlvddy @ab,zssmpt using
blocH%hPéjal Q%ﬁrgé’éb%g‘ tshal ass‘rﬁﬂ&iﬁg 8Pan°£ht%” 8% 901%9%\%%@%5 {ﬂt 3515 gsmg,r}gr example,

di'scont; nugus sequente on on
2D g@l@ Oﬂﬁéﬂ;s speettdmetyyi, biapseqaetice fb@ﬁbd&ﬁlagﬁlﬁ Llsald, Yor'eR&@PRI #Bind acid or

icit roteins, that co rise the small
nucleécbaq%ge@ iarg;ey\mtaggpp %aqg@egg a0k andheyissirgt. sHiable databases are further

descrjé @dicyent s, the srrall epi tope anti body binds to an
itope present one or nore times in about any of 0.1
[001&75

olmnqemwﬁ;m@% tH6piBYe rechPlizedby ammall opitope ahihddy further
di mrents, the smal |

compnsesta (ggnx%ﬂual 38]31908 5 ! ngélggédaq% %%?%V&%%Sl&@sﬂélrﬁndwﬂéase For
examﬁlé[ thetepi’@*;‘e dotl dBdMPrise a L-Pahal arfire :B{d%rea' lg'aﬁ '@vlﬁch are each

le. In still other enbodi ménts,
recog&ﬁ?ti BB #yPHn 8y cleavaga siipi Folpavipg G)@Cblpbp@ﬂee dugestmnmf tllplmeln

mlxtdr@ t?ﬁf’ﬁ{lﬁé ea?ﬁé n%%g?zggqé %e e%;}igltoegal fslﬁel 1g g?ueaﬁgptlo%q ?tEBed (/J-termlnus of
the tatgenljeptide scodiglnpe epft@ﬁeembomp&sﬁlg SUEH £n 4rhi¥B Scid Wil be found
% of oteins in_a anpl e, wherein the

%to
at thegquq@%%ﬁto B&%%eté’BiWSB@%Wﬁtf@ gy ucqeaweamp@g@mu@y and increase the
bindifPédefRLassRRES {vitA Anio térgégé&glﬁ biggssentially of 3

am no acids, 4 amno a amno-acids. In still
[00138] heln sometzorhiodimenss, thersmadinapitbpemitiboie bads ith echatd dpitdpe with an

afﬁm{a/fot%:béucgb%%#%&) ] efiag%ﬁtga%em%attlﬁ@t > I n gg/ﬁ:o%galyas%Zbout 10°
M, ore@@wér0 Bindihf dfinity niayl b ¥BSHsuRE Wy'v@&l %&rﬁﬁ@th‘égﬁﬁﬁ' tﬁé hef anludlng, for

of or consisting essentially am no acli
examplg; byssugtace plapmerpresenatse (Malmbsrrg and Bomehaeekntl 085k lemzmol Methods

183(15.'?-6135%11.”45 aﬁ(ﬁéh%@s%net%édggg%'{z '@% é&eng&é&ﬁl ; ogg %) Ss%ﬁmte
emboqhmmmg abindingdntartibe wilMigtdhhatd W eb BlchtiBblls BIRANg interactions in
the reaﬁi)loe%gfﬁt gg%tgg%eftggiegttlp% E%-gﬁg,%t I;!ﬁ%,s Hf) Ié% g&gas(t: Z(r)](iliﬁoslqti Igp r%lore
[001391: ud@né) bor 2 @ﬁﬂlﬁmﬁa&*n‘?&e tﬂaﬂ ong cﬁgp uggvo%bo% three, about four,

ralty epi t ope anti
about ﬁu:c_,ea/bowss,]ab@@mszaauohabﬂelmmm& m@e} $ielt epllpy altibvd(ies) may

be usegﬂgﬂ? fé) %s? rtgbee "lg ; e?ne%{%eo%g q%lﬁrg%cg ghérlupng];d; goyglprlse use
of at 14 o@@mﬁf/eé)ltbgg/ antfod§0 Ir?otﬁér DAY dfihéls, tfﬂe ﬁeﬁ’x@&?bo?nprls@ use of at

sone ments, a plurality of sndlT epit
least tyﬁtsmgl;l@pggp@qﬁlbgdlp@ larsti pitheo pmbpdiswaty, atdasst a)hsoumS; szout 10, about

20, abé _alb)cgl P 8?55/ ﬁ@él}t%Ol toh%q/ 111%]:(5(2]0 yut 155o 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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for enpirically assessing frequency of an epitope in a
sanpl e i nclude: assessnent using biochem ca
wappsoasbes, such as binding of an anti body fobdDUEd0bHY27005
anal ysis using, for exanple, 2D gels or nass
spectronmetry, and sequence based analysis, using, for

than %@Hﬂib@ abBR 930 a8tk 90 Hbou 5@6%@,‘; | ?ﬁ l::{g&ﬁ%Ob:ilbout 65, about 60,

dat abases such as GenBank and
about| 3%, abagte’d), ahvomt i rabhetr40, diesit B5 jebdutd), abcliut 2P 0dhbair20, labout 15, about

0 enpodi e t he itope recognjzed b smal
10, a@%@o Blgpegvﬁf ?%5&9151 @5’0 eéoﬁw%%gmé Fmentt, i samlfs gpntacted
with 8€lefst kB&RAQ0] ARt 7S a@o&M@aMtEs@Ia%@utbzs &but 100, C?bout 500, about 1000,

endopeptldase For exanple, the epitope cou
or metgraprellepitepe@ntibpdics alin samguemhoéummw asampleyseantactadnivithat least

B % R S e ——

ant1b6t1%:§ Writh arl WHeAHinRt@f abd aﬁyaapgmlzneyb lay, 560195, 100, 125, 150, 200, 300,
eptidase is generally found at the Cterm nus of

400, §p,% 789{@61[0%@@@ @@topg@@ngﬂleﬁgﬂyls uadersiopd Yigé mixture of small epitope
s SRESTRATSL oS Indy ITLACCAH & Mhbbaitl SR HER SR b
mﬁﬂbd&mk&m&bem&ﬂnogenlC|ty, and i ncrease the blndlng

y target pept

ol Ry RS AL g eSS R eE
eplto§9 hﬁ%@y@&? hﬁ?@é u@éd"ﬂ%ohfb?na £i8H Q\ﬁ‘#hean? BFH%Hﬁe &shie@%bbeg herein to,
on a

finity o bi ndi ng reacti east out
eg., Men‘afy Hretgis. Iibmme cnob@litkentsrthasmalbesitopa bdentityli® kdowi In other

.| .. Bl ndi affinit e nmeasur.e

embeffipp Bl o0 the e batRRtaif RGO Bfown in the art
[001£XaMRls&lischysed HErbRE BntidodFR Ry IRSPARBEE WilthdBahde %ﬁ@l at a time or in

Bor rebaeck (1995) J. Immnol. Methods 183(1)
groumScﬁfégfo &R EoIMHIDSBies.( Iroome embo@nmmts sontactmgels serw(b@muwtlal or

I S an vv|

e ) SRS OSSRty R L Al o
sepamted z[rfelaltiebmd dmmbacﬂy bre@sitip bfvmtibodids 1sa;i)niaetad tvifhi tHe sdneple and

at th at least 100-fold qor nore. 100139]
Sepaféi’?é Ty pthgs %?Hﬂ“&?‘i‘%r?oa‘iac‘mﬂlé i RarAlledneg ¢ 3 gEawp oS aa%laﬂsﬂaes is
contdc¥ witP@Y SarthHie 88d S?Jaga%d 1P &Pg{f@ﬂ%tthét' c\ﬁﬁtac@%oﬂﬁ%f)@goth in parallel

about tvventy abo ne or nore)
and sgmnal; mbamifemygrom Qfsaaﬁbcbdles dre Seﬂ‘EﬂlIy@dHtactéd wilith a sample. Groups

of anfi SN B8 b £ Borind i GRRSTIG (eihmitto Byt GEROSAT DotlyD:s sroup 2 =

annbbdﬂyg Oep, Erdaoyli nents, the nethods conprise use of at
two snal | epi tope antibodies. In still other

east
[0014%}‘0081 ippyident that theqmamben pbemalbepitgpe antitiodies srsate usefil in the methods

of re(ﬂ%ﬂ{gcw:ne@%g)gt&t ér%glg%ﬁ%rf %gf]%%lps% %} Oatg)%lggncg%rostw;sequent analysis

contediflatedifvn tite pORin pbpaitd bg oRb@UhoréSthallabRbe abdiBOdie! In some
epi t.ope_anti hodies are wused in the nethods

aPPhB%’ﬂOPﬁéHah%ﬁéP%qcaﬁn of MPLFHR(SLERIBRISRER S0gnaisePEapficeognized by a

sl 8 Sty Py ol 8 A g odiaeys ggmalt mamber o

smalladpatape meodijMaﬁ& usad owprepére, piirl:fsa and/by erﬁi@hlatfraiﬁon of protein(s)
ut 50, abo

that iR Tiesdhe PO oo BauEE: dekSHgh (2 iesgBaESiggs desired. Then,
the sepaRidd pkoteirPd8We 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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10, about 5, or fewer small epitope antibodies. In
sone enbodi nents, the sanple is contacted wth at
wo emspiwmbout 20, about 30, about 40, about 50, PEbUS004/027005
75, about 100, about 500, about 1000, or nore snal
epi tope anti bodies. In sone enbodi nents, a sanple is

e AL R S D A I

multﬂiﬁhtys ofdnhallbggiitop® mtﬂmdiesbsnd]n dmit a Wirgdhmahiplipipgof protéis (ich as
7 1 12 1
esse%ﬁ? a4 ‘femmé% S@é@ng S%(s)@le awllig@@rlghﬁéi 4%91@5 wg’s ke of a
1tREHP OISt eplitopé SniibRERS
m %Igl t}gpe aneipl|1 bodi es and%oe? rgeg?tgtl I}Hc ng gﬁg% jfication and/or
enrlemﬂmmfaEWanmebxﬁsjloe$>rqt¢1atfomsas dcmredlﬁﬁ)lr Iexamplb,dpmeause mformation
nt i bodi be us 00140 I S.unders t hat
regaiig gty eg}l g ﬁsc‘g)clmajévn% s %Ib}l ustﬁﬁtvg)ewpfﬁﬁﬁlgﬁng e
emb&diRkits irRBIViRPRadbhhikV(d BelipH&Y HeroRRA ih B sample (such as essentially
conbi nation wi th any of the nethods descri bed %ereln

all progeins ia agampled sheis, ynpwistes efthe berusresnd /el dat lvegth of thetvognate

am1n§>:% d &Pﬁe‘#ﬁ r%&%%%ﬁ%& %‘%/ sr{lg‘ll %91%1135 gté%odglfg%gnﬁtssan estimate regarding the

expefied teqichbl of ths iepigopees) héuﬂ)‘gnii&@bﬁ thersniah%pﬁblbe ar{t@@dﬂhﬁs) Athin the
di scussed herein, antibodies cont ac 5

Drotegh AT o TN TAME b gt oo griatEber 08 (20 o 1 6BRB(20" Bnd

3 20@5‘60 %@ﬁ Eﬁ“c*on{ @orﬁllﬁggt} ns. %rﬁ@nﬁrﬁer a‘i‘ﬂ%‘fth:ngg AJ ?tl%ee%gﬁénces

respegnmlp Gbnsaalﬁnnlgd@[)amlncsammSamtasdragb tdngihhff ps(amn thegnsbability that it

is detgﬁtgg @gtalesgglq adws:O:,&égg hg gﬁ%ﬁ@vgh@creases to about 1 when 15

anti- ﬁﬁ&%ﬁb&ﬁes 4r8 u%@ &hd ﬁ%?@daﬁﬁf@’ Fhorda @38 8 15RBhenS! 00nti-3mer
par al | e.g., a group of antibodies is contacted

antlbmﬂltehamwgeds Sushealgnlatieeyre susige. Atsniad] eaogtpp@mtmoéyj ntalyaiso recognize
RS PSoRe 3: S3kb R B o TE SEF g epresens v

or meére I drRtXGtakdhil Anisaagids. Groups of anti bodi es may be
overl apping in conposition (e.g., group 1= anti body A,
B, C D ; group 2 = antibody B, C, D, E, etc.).
[00142] It is evident that the nunber of small epitope
anti bodi es that are useful in the nethods of reducing
conpl exity of -a sanpl e depends on the use,
appl i cation, and/or subsequent analysis contenplated
for the protein prepared using one or nore snal
epitope anti bodies. In sone applications, such as
detection of a protein(s) conprising a cognate epitope
recogni zed by a small antibody, a single snal
epi tope antibody (or, in sone enbodi nents, a snal
nunber of snall epitope anti bodies) may be used to
prepare, purify and/or enrich a fraction of protein(s)
that conprises the protein for which subsequent
detection (or other analysis) is desired. Then, the
separated protein can be subjected to further
anal ysis. In other enbodi nents, use of a set of two
or nore small epitope anti bodi es may be useful . For
exanpl e, in applications such as 40 WD 2016/ 019831
PCT/ US211114/ 112711115
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protein discovery and, in sone enbodi nents, expression

profiling, it may be desirable to use a nultiplicity
w®@RoosnmisB1 epi t ope anti bodi es, such that a | ar geCT/US2004/027005

multiplicity of proteins (such as essentially al

protein in the starting sanple) will be enriched

and/ Ofrapy 1, fDl?tglbultﬁﬁ gﬁ'BPé'tlengf %Ho% lifiddrYanfino iR eptides

epitope antibodies Is al sO use I'n applicati

which purification and/or enrichnment of new

protein(s) or protejn forns |$:pdeﬁég,ﬂqoﬁ&9nengma(ﬂpl e,

because i nfor mati on—regardimy—target—protern—seguence
Is unknown). As an fillustratijve eﬁanple rel ing to
#oﬁaﬁmdﬂ o@ﬁaﬁlgudn@mh)w ng fJ,'(QCt i gnat g@no of |a r’[yb t)(y(pl | Ci4 30,000

oo accont

IUll:IIIb 1T S lpll: \Duul aS coocwrlall_y u.ll

Appes P‘Eﬁe ‘i;ﬂ%‘ai Omelsanpl ) skswn, |knodwadge |of 0.008125 eduenes 5625
mvw%ﬁaw dthe length of the cograte am nd acid epitope

Detedi6€ R Yy200 al¥nhdte simal |, gpi t gpe i body p
mmb&ﬁkkﬂmgémm%ga?dlng the 1zgxpected equencyfgﬂ%the 0.015625

hyvy + ha ol | in
| C\JU ||| LUU uy CTTC OIIMI T ST f f\l’\ﬂ

Detecﬂﬂlﬂaﬁd’d g i-TRef hi | t h250 pr dt ei re2sanpl e. Agashodn onse2s
antiborligs (K004x500B8Ye are |a total of| 8, 000 (20d3), 160, 040

(204) and 3,200,000 (20) random conbi nations for
3ner, 4nmer and 5ner |inear peptide sequences,

001 &P Thes. fanliderrod sk es Rumbsier el apiivnasnibrdies peeful ithe
meth&R! cﬁ%ﬁeﬁvgﬁloﬁ &F&Qfs Sn 3 ibusXEhrs2 | J&ﬂf@{ gdr%xgr%qplgztie ubd! Gpplication,

probability I nctreases to about 1
and/oa mebsbgutine gnadysis Qﬂmesahplam]:l fdr tlee ];immbaﬁadtlohy)ound: by deamall@pitope

en 10 r ntib used, Such
antibgyfBgh SURBSI s P SpTR i TR o Beciid prtgalfdr
previelshPdét@aa80 Foteid, FRBANR RN VarBAlk sﬁcﬂi ésos%ﬁce {&ants), average size
exanpl e a short peptlde “such as YCxC, where x

of the ppteansdn the semple, Hrequaser thgzt thelvogdie spitopdas presamit nopredicted to be

e T N

knowpelgt bftesgeEpidteing), it sabiicy of the B@hl eﬁﬁt)epe%nab&d Suéh &ctors are well
rangom conbi nat |on$§(20 400 8, 000 160. 000 200, 000

knowan, 10 0 cuserdrhsteln. 25 0. 0625 0. 003125
00Q 15626

(00144 PPARCE R SBATASL A £GP BerigBHESIL A ThF pPi ) desctbed, o
showf lD0a8OD/ 20") Detection rate by 1000 anti-nnmer 1,250

62.5 3.125 0. 15625 antibodi es (1000x500/20") [00143]

Thus, it is understood that the nunber of snal

epi tope anti bodi es useful in the nethods of the

i nvention depends on various factors, including, for

exanpl e, the use, application,
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and/ or subsequent anal ysis contenplated for the

protein fraction bound by the snal
conplexity of the sanple (in tBCTIESWN4/027005
nunber of expected or estinmated or
i ncluding protein variants such

%;itotpla% Qe& NS in

w@nioshosyl( i e

det er m ned

as splice veiHieRtSiblisRYESRAE

s),

pr ot ei ns,

ﬁﬁiiﬁ&l

epi t ope

previously

the sanple, frequency that the codgndte epitope Is
present _or predicted to be present in a sanple,
Bpiepededaf f|i ni Sqursegraeinspeci f iAgitibpdgf t he snRkference
epiNKpe ant|i bodyQpesy. know adgps, Uk06 ar P®talorny, B., et al.
protein(s),| andmshiapidisty of the small epivoOREs Bacteriol
anti body. Suqh facto[s.are_mel[Ahgqunnln1$ﬂgxqgi%§@9
ang thner ai SC@ﬁ;&ﬂNﬂer erm. 1Y [ Anfjpoures—that
SO A 711l A A AP
2018Fb19831 pCT/ RSN 14/ 110711 £B419Tabl B Publ | shed
short_ant i Hody B#ikgHdessequences Epit opel Seq Source
pr VB n Antli bodyOResid¥ence | RA3005aWai24N 1dU623, U506
Mal orny, B.|, etmedingitideni noji ti dis (1998)| JBacteri ol
18@A): 1343- 30. OpdN6¥A pa |of N.pHB21 Td| [greni ngi ti des
TTFL Opa of| N. ABAd8rtisk. _ne_enj n iti_ges NI P' Opla gf_.l}l
V\B 5 W [ ae O f P515
I d. rr%ni ngi #ged;mgrq%ﬁﬁl\/%&g}f U agreé yti cuZﬁ) X ePa;"n
Zheng, X., let al., (1996) [din Diagn ngi mm?fng%gé)_
3(6): 774-|8. WQDE Por ci ne [ZP3 beta mAb- :
Azalporkar—A—et—al — (1997) 4m 1D-=prod741'$nmnnl
3 26- 32. Peyseys Zh31bat of |HI V-mAG30mabs| Afealyiiam A. et al.
et al. (1997) Am J Reprod
Immunol 38(1): 26-32.
GPGR Gpl20 of HIV-1 9x mAbs Akerblom, L., et al.
(1990) Aids 4(10):
953-60.
D(A/S)F* Phosphofructokinase- alpha-F3 Hollborn, M., et al.
1 (1999) J Mol Recognit
12(1): 33-7.
(D/S)GY(A/G)** Crotoxin A-56.36 Demangel, C., et al.
(2000) Eur J Biochem
267(8): 2345-53
*: DAF and DSF.

*%*: Refers to DGYA, DGYG, SGYA and SGYG.

[00145]

and as exemplified in the Examples, small epitope antibodies (e.g., human, humanized, mouse,
chimeric) may be made by using immunogens which express one or more small peptide epitopes

such as a small linear peptide epitope consisting of or consisting essentially of 3, 4, or 5 amino

acids.

[00146]

Methods of making small epitope antibodies are known in the art. In another aspect,

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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(1990) Aids 4(10): 953-60. D(A/S)F*
Phosphof ruct oki nase- al pha-F3 Holl born, M, et al. 1
w@ 1®90)983iVbl Recognit 12(1):33-7. (D S) GY( A E17652004/027005
Crotoxin A-56.36 Demangel, C., et al. (2000) Eur
JBi ochem 267 8): 2345-53 *: DAF and DSF. **: Refers

as is kR the BEYPhe %ﬁa@@ﬁté@%ﬁgqgéoéﬂga{gﬁﬁpﬁg %o terrflinus of the

maki ng smal | epitope ant nown
polyneptideoviieh mag pmmmlze stenikc effectxdmipigiiminentization hed screenmg) or at the

carblpl ARG, 1% WBict e mBodiRRisr B polapstii idivongp v gesized as a

multlpmmgaep@ywlgb @APARSS one or nore small peptide
such as a small Iinear peptide epitope

[0014:&3 ﬂgﬁ rcwge o1d sshedidmef lmmwgzaé@a@iﬁtheaﬁosyamhalare genemdlyﬁn keeping
with @éﬁﬂiﬁPedaﬁL vénQ%illéll%chnmm go(%ents R}&%& #%1{9?1%% product1on as further

chem cal™% y
descxﬂ;edﬂiemm ZGatg:rﬂQéqhﬂﬁpE:t ﬂﬁprcﬁlﬁletldiﬁbﬂ husR@VMAd infous® Bntdfoliies are known

in thes%ﬂde@fs Sers b4 hetsins dimenly, [ sisemnienal 5 Ihomidted ibaperitoneally with
WO 2016/ 019831
PCT?%JS%%?L‘?LJ%E? g@ﬁ%ﬁ]%gg @f{asgg@g }f(nééwn in the art. The
[001483r nﬂyhhdmyacambe peaparcderdnn derlpmphssytesaind ifgoaalized myeloma cells
L |y i d whi mnimz
using g Pl sfroab S oA R bt Karadrs By @it Vgsin, 6; (1975)
Natufé: 25685459 R @ ol Tediby Usuck! D, . bew. gm‘? i ’18139? 381.

pol ypeptide inmmunogen’is synt hesi zéd as” a
AVal]ah]ﬁI@}@i}PIp@)hWemludmg bt nmmnte{d]@ D68 AF.653 amt momfuom the Salk

Instltﬁtggéggif) s;r?llguﬁfo 6{65’?;111\(1#? gé{ll gbﬂggﬁ g%?f Igggasedain the hybridization.
Genembllyyfhe tréobniue irtohrl Gusam thsloRn tbiRod 1§hpRl @émsqm@wfusogen such

ion, as further described herein. Genera
as PO@éﬁaﬂ%na &bk 6F by plsettictliraeans el kmawnam thosp skied in the art. After the
fusmﬁ‘rﬂié Pé?ﬂ'a?ése?ﬁﬁ eﬁ%‘fﬁ‘ﬁe fﬁsﬁ){'ﬁleaﬁﬁn %{Hj% | nolgﬁg %célgf%%rowth medium,

herein. Typfc ani na
such ammpwhmmdpyerm-mymlm @iaThinediim, 00R11H0@ER unhybridized parent

cells. bzgn g%g%galaf eacl‘,ﬁl Zlefeyﬂgﬁﬁﬁ;?;pggg&]@ﬁ,om%&quqgg@ cgl?ge used for
cultuﬂ'ﬁ)(% }Qﬂﬂoﬁﬁk tat sdeBdidBohfGorRe Qﬁﬂﬁ)‘du%o '}\%ta!n ggﬁl*ematwe to %e cell

ridi zation techni que of Kohler,
fusiog '@9111591113 K MiinemoBdiz¢d B- ety nay basuserbt(bl ﬁrodard:e ttlye sﬁiwlkf;pltDpe antibodies

of the%bj%%t 1%Veritlog1.l %%Zilyll)r?do\r{lats e expanéged anﬁ subcloned, if desired, and

supernatants are assayed for anti-immunogen activity by conventional i 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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Avai l abl e nyeloma lines, including but not [imted to

X63- Ag8. 653 and those fromthe Salk Institute, Cell
woe®snidsst i on Center, San Diego, Calif., USA PEHUS®04/027005

used in the hybridization. Generally, the technique

i nvol ves fusing nyeloma cells and | ynphoid cells using

adsorbehty SRHAE Bf S GRmASOMERdMb %%81i% hﬂa%g laﬂcll %ﬁggg’ ot releasing the desired

.electrical neans well known to those s
antibgdies ofithedmmunegert. ulsimowmizatioa of elhiost aairealSeifiea irash § @her species of

[ medi um an [0 in a selective _growh
smal%%?tf)éér%isecgﬁsl% Arq agR}B%)Pgme\rw ] -oﬁyﬁﬁ]éqciqg_of il gpitepe receptor, or
a hunbdnAS)otlnee dpaeias df emell iepitdiRtrecentth Pk ind ino aci

Any oof, th% masdi a desgﬂrtfi;%ed(:éﬁer ei n,ﬁ%gﬁlggtl dg)%ega%tﬂg%lt%%%& amino acid
sequesce G reAiRd te@ripteingthat ib immyreienisrin thaspeeies toche immunized, e.g.,
' nonocl onal nti.bodi es, As
R L L g L
using abifimcabnal erldeivatiting agay, fofextinaie inaleﬁma@y&ﬁom%f%mhimmide ester
e

.epitope anti bodies  of the subject invention. T _
(COHJH&&PP% wstenedpsifesy Nohydrexpaceinisaide (throygh ilyséne, residigs),
lutaSH S f QL n Vg
B e S A SR, S RIRCCONIT AR B FRY atd ifferent iy
groupsazdi giigiie popslsagn ofemripodies (rpinaaswiynal aribbliegy escence

001317 BBERE psiial At Sboss BehoelosheboBisianepet imerest may be
sequenBdd ﬁﬂdh@ﬁolérﬁ&t@ébti@é sEPRRAG Iﬁgﬂheﬁ‘ BE bRaed ﬁl?%% ?g%f?lbﬁr prggssion or

as source of antibodies or derivatives or

propagafien. ohetspeyeaes encodingshd antipody dbimtesest ety bemoadntained irctector in a

' i Wi nown in, vit or in.vivo usjn )
host @b B3t o B i hd o b g st Beermative, he
polynuslebtideesdqienoemiah ®c Gidd foF SeriBBd ntn@uliReYo “fuhise” thY antibody or to
. convent.i onal i nmmogl obulin purification procedures
impre§ b E18nQhnab AIPGH{ AU ERCS e Pty Bt exgatple, he constant region
may Bl @6ineREaS ﬁ%fesrese?# L ¥&hsn gﬁﬂ{a%%ggo% ap Q\yogcg %ar{r}]lgwe response if the

_ ulpra‘l{trgtlon, desire IrTed a
antibqslyes used in chmicd) driale and/ gebtmbnts irekangdse It fayy belddkiablet 8enetically

. ratj.on, over 44 2016/ 019831 )
mani RAGE eB660 35 55m4q PIePUR gatshss afinitiia dee swalk apope andor greater
d/ot APBEDLGREBEY BCLAE ImbI epitcifel | gmsag) | ut.i g .Qr
" Orel easi ng 1t h% desi redeﬁéor?téi tgg‘gi es P?{‘l'gh‘g’ Qllﬁ%rrm(ﬁi%%genrl]f[heaﬂthat
one of Baipckawclsatids changessan & ok tavhesmall lepitepe atibodhard still maintain

: ]@ﬁgp' I itope receptor, or a fragnent of

its bl zﬁ@ﬁﬁ%;%F%gghgpﬁgﬁécies of small epitope receptor

[00152} A& ntmbBofChubbiiesd sREBbBSmOfecHEPEdm BRIt CREANBESBIRng site
or. a fragnent containing the target am no acid

deriveddrama A @an-bympp gamarpalobulin havs keen dessaibed, sndlnding ohjersiric antibodies
. i ' ' . . keyhol e | i.p ..

havm% {ébr%dgfgt;oarz]?(ﬁ?ﬁggrrog%ﬁg/legé L%frﬁﬁg %é g%larnagsﬁhe(}?docé}nﬁagppﬁ?n rd%\t.ermmmg

regions G PRanfused piumanrbhdtint@omaisi ﬁge,aomm%w, Wi ePhil. Nature

o2 S5 B DB SR BHETL Tl L OUEREOM, o vl
(1987 BHhARR) 13 8MBYUS9K Yo 'g&h'z} 8. 19k &, rll€¥§'4r}%§&-f§83. Other

resi dues), glutaradehyde, succrnic anhydride,
refereqsres fgsqribe NeniiBRe gRftmd dntRla hamen dinffoetienfraraéwyilk region (FR) prior
to msiﬁég\gc Sagﬁagnroﬁﬁ%!egxag]agggﬁéoaéyl c%gst%t onmtaknt.)o ele,e for ggén%blé, 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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[00151] If desired, the small epitope anti body
(nmonocl onal or polyclonal) of interest nay be
waeemsemsed and t he pol ynucl eoti de sequence nayP¢TEs20b£027005
cloned into a vector for expression or propagation.
The sequence encodi ng the anti body of interest may be
recorBihittBl R@eerk | { |
B veAber (Rt AR redl AR SPE. b1 AR a6l Bcht
Publigptiaa Na519896+ Whesepyblupanict&choldenlssee destgnettay ntigintiseshwanted

S T8 BB BB Rt
and effeetintdso@therageatic SxAtBlidhs of iR sE RIdERE In MBI LR i %BYS hRr
S

engi neered to nore resenble human constant regi - to
exampleg the antherdyeconaigpigagien can bhenginpetadsudy thesit issiesmimvlogically inert

e, GRENE Bt LA SERD L2 BBl Bl R pptiaion
No. 936905 THete arbfairpegerabstess t8hiunBhiby a hdnbBBndMlibody. These are:
reater  and/or altered specificity to

ﬁ' s d/or . . -
(M d"t? I tlo eﬂ?enrw%s%%anq predicter apanepid pasiencef drresterting Rirtithody light
: ] ) . id h ) )
and b iaBle doirifls ( ASieling TRE Ry RALYOLGIBE) 98 BOBRAERwhich antibody

can be nmade to t
framayegrk tegion tojuse dipiingithe humbnizirpypro@ss (38 tierabdal BlRhiiRiag
152]. A nunber of "humapi zed" anti body nol ecul es i
meth‘%:“%ﬂ%%’?%tf’%{l%s an (e tm%%r%n Yidxpregapn pb thetugpniged antibody.
See, mp?%m.s.mpgbg Q16 BeNIVR7HESS SRTH! @?ﬁ’,%lrs; 5,530,101;

in chineric antibodi és ~having rodéent
3,693 76 i %6986/ 6R 0% 8§ 089; anslfi, b¥0s3 78n Othen miathaals 6 hinmtiding antibodies that

= U . b

ey SR IEEA Xy 6 B0 & 52 5 0y T 00712076 o

in U.SalPateNatios 6,18G%07; 834,298 5(9D9387;.5,4681699! 4. 9102871 6,350,861; and PCT
.a|..(ﬁ98&b§>@g£. Nat. Acad. Sci. USA 86:4220- 4274, "Shaw

Publiggtion, No. M634 munol . 138: 4534- 4538, and Brown et

[00153] - 1n}2BAotlkR AR ,gurlérf i thﬁﬁ&ﬁeshx%gﬁé othE‘é&@fﬂs%ﬁé

describe rodent CDRs into a n suppor ti ng
comnfercighsimiakable giieathartRye peéromgirteerefl ts expressi spcifie human

1mmu§§§r5[§l1ﬁéll part eggﬁ ﬁﬁﬁ‘g‘%{lé ng%ls?t %%%3& %ﬁgg%g gigtgggcgﬁegmfgge;qe‘sirable

(e.g., Fdlyha@aangbodids) oPfiofNfoBudt 188 fhe fe3Borse Pk :
Jones et al . N«%t ure (1986) Hibhe £3orks ayelefho R for generation

of hurpgrgsdes hwmga satibasises. cs bReehseqhpologg drdsiertinatge ™ from
P 1271111 ' |
Abeeifs e ERRAECD) PR R EER A RSPR) RaR e, e

(PrincBionpli®an Patent Publication No. 519,596. These

"humani zed" nol ecul es are designed to ninimze
[OOISﬂﬂ Wgﬁlaga ternative, antihadies may deqomldpantlysad sxpressed using any

metho@dKnbwh $TBR 40 th QQ&MerWeﬁﬁHl/é? a?ﬂiﬁ.%i?eg Aba{émelt rgia&ehr%combinanﬂy by

duration and effectiveness o era
phagelisplaydechinology o Sed, fiosaxampleo 1. Patent NoswEs5656332p5 880,917 5,733,743

ampl.e, t i. bod onst ant _regi on can be
and 6 3081 SESPAN B b Ty V4 O FeinTramisg oo S Pmer ¢
0015%]e. AlterGtRRSs] j RERY FSH) - .
e e i Bl RO S NcOkteny e gE G000, Hyre
348:5581273 cam ke pesdrto gendaeahumaepyibpdich embaritibedy frapments onalro, from

. ' . re:.. (1) deter.mning the nucleotide

immu SRR HIERE) Rirfiin el SBe GRS BoBF o S EhgS. For example,
existingrantibedlypHakg tisplay 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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and heavy vari abl e domains (2) designing the humani zed
anti body, i.e., deciding which antibody franmework

WO e@sOmSsn use during the humani zi ng process (B)T/UsE®04/027005
actual humani zi ng et hodol ogi es/techni ques and (4)
the transfection and expression of the humani zed

fram@ihid DGy i :
. 816, 567; TS P86 BRI el of T Bl Nptcrigphage, such as M13
or fd ;angglispleyed agfigoBomd antiteds S M8sts carttke Girfh8O pBHO phigerrticle.

t f h i 7] ti bodi es t.h |so b
e U TN M-,
lecAehsdasddesn thé EaR4ibnd Yrdtiies 24 4R Afbody : i
oS, 6,180 377: _51,10?2‘%97; 5, 552000d) Agbhet iffeation of the gene
encoding thy, apfihed e xbgotimpthoseprape@ss. Favs) the ahagsrmiities e of the
PTOP%%OE]CQ% ic%fci))'g?)g I’#é_ 1 :cta%l%?olterﬁgr eal)'kggvlgﬁtatlyvo%’forwalts!; ¥or review see,
e.g., Iohmyoe; Kleain| S/ and @hisallleDaViE 8., Cadlenh QY idERSHRGAFHEBEY (1993) 3,

ress specific human inmmunoglobulin proteins.
554-#361%8% PUERE RbY 2opp seemants @adeghedifor phagestisniay. Llaghsen ef al.,

' 6048095 - o] e
308515 ok 2 ol 40 4, AR 0L O3 i IR gy o
randogd cérobraatoraldiboarylof iVagenantérbedifesn thexalkphest igfnsied mice. A

echE&I oe%gﬁ%re Xenormusg TM from Abgeni x, Inc. L
reperfiE 4T3 42 PR RRAES e fonors e brcopptcieinagtbodies to a
diverddAAyOf antidis (intIRHinBGEk AR gdM) canltRAd014bd Eefihily following the

alternative, antibodies may be nade reco |nanyly and
technigugs éessebed st Mgrkaetyrl. (W89 10 ddMeh diel. 222:58e 587, tor Grriffith ez al. (1993)

n ernative,. anti bodi es may, bge made .
EMB? é)g :1)%1,2?5'1 -Zgn %'I )}1 abrglamrshlélbrgurbei rgiﬂog‘je,@g%lmﬁigrl ggag/s acgglgquedputatlons ata
high rereaE@hetic KpSrmitatien)l SHas.of thexhanskd dntraive@&Pwilldonfer higher affinity,

Eé?ﬁSB. 743, and 6, 265,150; and Wnter et al.(1994) ~
and Brgells displaying ghraiéinity srfaps dmusmoglobelissy prfersniialby repligafed and

. ' 0 ff t al_. (1990).
8 B LS S
emplagiing o dichsiqaa inaw dtudyinfshafTimnt ks Vértf. §1952) B/ Technol. 10:779-
. IR Db yhy S it dpeteries )
be im@ﬂ)tvbi@ 50 k’eq@@ﬁﬁﬁly@bﬁl@c{ﬁﬁg tHel H%Eti?}lf érﬁﬁl_iémiéh:#]ﬁ \@%ﬁ{bﬁ%e#% with repertoires

paral |l el against a |arge collection o
of natyeslly pepurtide yarignte oeptirtoges) of Vhiandie ghmdis pbejinedrftdnb aniynivimized

Oy re claoned j.n 4 016/ 01983 .

donorC TS S 20 S e PR chi Eanfifp §8 R by fpegpenss with
affinitiésrintheosMinN r@igei A GReyFhr ﬁalfih% @H@ﬂ&%@ Phage antibody repertoires (also

bact eri ophage, such as M3 or Td, and displayed ‘as
known g, c‘SP Biesher-ofll dibmyics Ddgpbeansdeserited dysWaterhouscoer of.H&993) Nucl.

; . tHhgke [ rticle, ..

Acids RO D85 286 GenPRRRE e Bt BT B R4 E R arivodies rom
rodengfnbgﬁeS, Vﬂ_mlgegtai}mlrmn laﬂtﬂaﬂilydra_s tsili’tﬁla'i* uﬁﬁﬁﬂi@m@? spd;]cﬁ)iﬁkﬁhési t6 $he starting

0 anti body also resylt in selection of the gene
rOden%?ﬂfﬁ?aﬁh gAP?Péglaﬁ {9 B’éweélsz Wil iqlsorstared o perapitere imprinting”, the
b e STl ob BiBREY bhi iy ghmique i
replackd mitlitasrepdrtmrerafhuman edgmain 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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e.g., Johnson, Kevin S. and Chiswell, David J.,
Current Opinion in Structural Biology (1993) 3,
wo 551831 Several sources of V-gene segnents CBIT/D82004/027005
used for phage display. C ackson et al., Nature
(1991) 352:624-628 isolated a diverse array of
PCT 20blicaB¥AZR). WE 930831908livkshdd Q1A gg?;'il)i/e iR %Eﬂuﬁnal humanization of

combi natorial |i brary of V genes rom-t
rodelg@pgl@gdgesd:y Clifagnifting this teshnifue pHp'aiw comeletdly Mugamnasgibodies, which

have an ?ﬁgﬂ: Aok {Cﬁﬁqe gkl/eg r0£ gcg)c%p{ %g,gci%? Itéﬁ 'tq?;gxgqsglté ‘[bl(de %lgliqugﬂ g}& above
dlscussabli patHinsgye hejnatiadd beiboarkahe de %ar%‘ﬁaﬂ Phihki ?lels )dlsfc@sla&%ﬂerégphcable to

he technlques descrlbed by et a
Cust%%mg Bighodies Jor: usg1fos grample, icdpes cath, mtmzad:s ecqui@@&)ld bovines.

i I R -
host E(nsmahi whtalhmgehe‘rgﬁnatsem)lce Sadresing tHehené€ Bapness t% exprle?s the antibody

h h ff
reconal?lgzm%g t\#f:g?n(eag(;) ,P élﬁ{)tcyil U %@%@r :'rl}ryﬂ:qﬁﬁb@uwjmdqiﬁdoy@ed isto
expreld$ &E%ﬁmdy%lehﬂenﬁ@ﬁiﬂ %ﬁ% atr(‘)gaczfg txfaﬁg ur éﬁtl o8 érgrtée Qpganisms.

subsequent antigen c

Methpds for pp;pr{zsgmgtaptlb@hpﬂ my@m@naﬂﬂy mqﬂmm @rumllkh@wrbeaﬁ disclosed. See, for
(1992) Bi o/ Technol.

AR U0 O D e O B Bt e
ImmuhulTH}%ﬂ%} rahd Qﬁﬂbékset @bt(@gﬁ g I}?Muﬁgmgthgﬁasﬁ lai)’47c %etggﬁfs fomnakmg

mproved by sequentially replacing the heavy an
der“’@ﬁ’&ﬁ pf Q?lt#bééi%r? @drwmedmm@p ehain, ate gre lofoman m]neazhrt y

CUf, r Loir of 'V donai
[0015(7g £ eg&%agsga%@ 81:1# ﬁ%\& [ ry ggﬁgz?ggechﬂﬂugs $US ﬂﬁ %scence activated
cell swuhg;@Acs)eoanrmmtenmoya‘d 18 iol Ot B dRE that el sBé’cCiﬁc for the desired

11 3&{nents wth affinities in the pMnMrange.
SallepPRCegy for maki ng very | arge phage anti body

[OOISBFpeTﬁeodrﬁl%%l@@l:aﬁlooe egﬁ‘% %e{]%eﬁou éagle& cap be active and/or

I braries") has been esc

inert. (Ep@g@}esnfevell m@mmmsmcme 2aﬁv§r®&&ﬁe fotyreyrems,) bblyethglene,

i bodi f
dextrﬁl %lﬁlt'n gsggzg d t e d aél\éteﬂilfé{J ﬁ%ﬂ%ﬁﬁn f:s,c,) Blglgfécrﬁgagnrrdes agaroses and
magnstitm Theé nahiel oFithd @@néfﬁ:ﬁn so6fdr| 'sSl‘Lﬂ:)le%? 1ﬁs%1&(§)'fbef \/\/2 %)ﬁlﬁ)‘bke@%f the

rrodent antibody. According to this
inventipr ol hase glrifled)in tbe ag wig ﬁﬂlt"@ oé Othnmultab]emgi’r;ers foe biddémantibodies, or

[ gene of rodent anti bodi es

will bggblg:t(?]g% Igaﬂ age g 61“3 TR RE™ s replaced with

[0015&] r éﬁpNAtemcasdingﬁmhlU sitopY afbeRidy 8B NeSisolafe8 ahd Eélluenced as is known
chinmeras. Selection on antigen result

in the Pﬂ ?gﬁ?réﬂy’éﬂe pronpgleral agtiiady bt wadibyiselated aag sbquencdd usmg
{
co o e (ke Qe o120 AR DRI e A Bepen spincing
specifigalby tot gf:@aepc@@dmg thé leave pmdahgd chaine ofihe nichotRRAIGMEDLSAISS). The
hvbrido§ aceﬂ rodent f%gOMI n guman anti body is
o o L R SOE? BB FOPEY) Qs?lliqlﬂT&ﬂaltthﬂmy be
placedi&ib fRpRiskie R EQHrs Whlcm&ﬁg{a@%%fec%tlhfo S cdﬁ@ h efs E. coli cells,

1993). Unlike traditional hunenization o
simianyGeS el Shirtpye msterevhryi (6310} ¢ellls, drenyedorma eelhrtbatlddeﬁ)t otherwise

produ&Q%%tog eo“s’{)}lp g%ct]%]? q%) 85\% t%% F}"gﬁ?{ﬂs qftmhq?%)%ggxg I %g{;r the
recombintutciogicellne TRODXERA alth £&Y HE nRIAiREL, f&'e@&n})f& E‘_s“g[ﬁ)@ﬁt%lﬁﬂg the coding

anti hodi es, the general principles di scusse
sequengf ngn* G@W and light chain constant domains in place of the homologous murine
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custom zing anti bodies for use, for exanple, in dogs,
cats, primates, equines and bovi nes. [00156]

w@mioshodses may be made reconbi nantly by firstPCT/US2004/027005
i solating the anti bodies made from host aninals,
obt ai ning the gene sequence, and using the gene

sequégs) M@I@ls&@e@lm 9%93 ]@d?tlilc%?idgcz le &R5p! tOE %g tc{)%alérﬂlﬁmmng to the

host cells (e.g Anot her n¥
immypoglabyiia peding gequgncee&]mre@g of e adirighsegyense fit@noa-immunoglobulin

Pol}’lgglpﬁ@é SIn(tﬁatgme’\l}éxteﬁ bace O%}F” &yﬁﬁé’nﬁglbgh{eg B@gnrrglga?edotthgtehrave the
binding Gpmiﬂidil’@'rﬁf laysrall epit eﬁltled shi‘h Mﬁof?&%}la@ hitfoRF Fitkrein,

%ﬁ for exanpl e, eters 2001) Vacci ne
[00160. 5 $awll epipmseangb bdies wey b@Cthrmed(umgﬁ)ethaﬂs welleknown in the art,

o ks 35 e e BBt oriormle God motab e gmity the

epltopfntq Wwinidh &dinds, mcludhllgmaMIdetﬁe cfylsﬁig btuctitdbPan &ithodRaftigen complex,
g in the t [ 00157]. | nmunoassays and fl ow
compg 5 FHEBHP- 8t FWCPE@WS&@@S@‘S%‘M% tand syrtheiisrmodypentide-based assays, as

descrifell] foAERANDIE, q% gllhggtélt Llngf s E | e b?l%‘g E)fnﬁg n%lgsg Bic/lﬁgléoratory

i sol ate antib at are speci
Manugi(Tqld SpiingPerbof D@Hsﬁ&])ry'ﬂhessa ColdPstinpHabor, NewvsiRd1999. In an
Carriers can be active and/or

different carriers.
s e SEPPiRE i ki 1o e theeibiags to which a smal
epltolﬁmdryirbb@jﬂblhﬂ@ eEpifple YSdppIngne corﬁﬁeﬁéﬁlgya\lv%‘g&fle ﬁgﬁ%ﬁﬂs sources, for

lél on, | ases, gl ass, natura
examp tPfEHS@@gystemﬁ (delhgtraieg 1o $219 B lodpstada fitle Nethgrieids). Polypeptides

f h
T B2 RS S Gt
recongndntlgylaridnuse éordrniding hdsajeroith & axﬁf—ﬁﬁéll §;H’totp§ Qﬁt@oodz In another

carriers fora‘gl I.ndi ng anti bodi es,
example, the epitopedo erhich the ?@a If epitopg @n@b\cpbfrhmﬁbrmmbc dﬁten{lmedﬁgq

NA I di
yste and S?Fe%ggﬂn 2’2 dugﬁ'gsdvle Ig&iptn%m%k#l? ?01 edeg\r% %tg? A F?’i} 1?%’8
extraggnler $ng9ncea1nd idbtertyining bisding by thessplatit @%opdﬂﬂltﬁ)@&yl Lyplcle) epitopes
. usi ng

can algl(?l) %ﬁﬂ)ﬁc ?Ynliség%gﬁaﬁgé)?%}%gt%r gq%éomeg idg segpcmg:pqh@lsplayed on the
Smfac%lﬂf@hige%hidest(ﬁh&%']%%)? a8lisngelf ﬂ%wg}ﬁﬁ}@{] & d Iight

chains of the nonocl onal anti bodi e hybri doma
[00162k| | Xetgaptier methad phidhesan dd usitocharabteszedn afalEi@pe antibody

st B Ao S, P T B L 255 PR S She Ten e

deternsmc if ths arffi-small epiv@k bitibodyibMdNo HeSafRlebfiop qu'ort‘lfe?%aubodles.
anster ovary iCHO cells, or_nyeloma cells tha 0

Compﬁ%teonoqsmymeswel kneyautodhpseraf sl B8ha ath protein, to

001620t a1 5 NESi antibo
001630 2018 o4 FYOSE 0RO R B BT Bctng s
(alternfa‘gvelg j(fampd €labblf) swhas b fludiesgnt hvlecokdi(Agth a5 ARUEIRE 8r fiBbrescent
bead Li:’ and I i ght chai n constant domains 1n place
ead), 5 ”i“ﬁ %}%F ﬁRR"F‘n@r ofgenfeens 16 fagiltigg separation that are known in
the mP@ﬁéwggewa;ém&?aes@ﬁéed izegpences, Morrison et al.
1984) Proc. Acad. Sci. 81: 6851, or by

[0016%0\,@1 8ing @nb@llmﬁn@ e olrhrmre philne rfoigivmhgt kcombidepationg are used in the
r e co uence for a
demgnit%%tﬁ?%ﬁ@gel %1% ?CP 168 {whe her emgne use s?ng y 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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pol ypeptide. In that manner, "chinmeric" or "hybrid"
anti bodi es are prepared that have the binding
wepmsioidssi ty of a small epitope anti body (suchr@EUS2004/027005
nonocl onal anti body) herein. [00160] Small epitope
anti bodi es may be characterized usi ng nethods
accm}&ﬁieﬁ to l&gﬁp%%lg& Jfgﬁe %‘)i(lg\r;rvrl) gs&%dglfatl%lg ga&%?e (ﬁ%?rg{ frlé) fd cognate
epitopéseon as peasigheut anywifiloh20, B0pdM a8, 60, 176) 30 VOPrI6LAbIGe bhﬁems ina
sam gryst al structure of an anti body-antigen conpl ex,
P& onpetition assays, gene fragment expression assays,
an £
T S e NS ng i 1o ROttty i the
Anpiotesatiedsit laagd_aiwghitmqnferlmffumnt bitdlirg eﬁprgyn@ddaré&ngmzed by their

Labora ri ng  Harbor, New YorKk,

I OSHrale il g apme S iapBienlSp (e SRROR A HEP BiAre Cadhbentibody i
to3debesm1ﬂ1ﬁ)§di@ sequence to which a snmall epitope

ant i body bi nds. Epitope mapping is commercially

*qv Bpiteis|abundapne: viarancusbodonent aeptiniad eplthmeahmhcbxnc@amtea Rach small

N EHEPE b bt B0 tomoli ) g Cootupegtides of bou

at 20 ea®outt(d Aihé acia€indsn n%ﬂ”@‘hlscéﬁﬁnd%ﬁcé I%Qél%eﬁ&le% the resolving
syntheS|zed (e.q. reconbi nantly) d used f

bi PRVHS a%wgsaﬁp@woaw@ pwiithewtaequitpg prMSamdl d@iidsyon—induced

an P tof I, Prib G oTehe SFor e Bt s iSerae for
syanhmvamlen:t afthedesired MSyresslitieh deechefvig pol ypepti des

ived fromthe srral | epitope extracellular sequence
e RHIdARCYhi [A g e@}i’oﬂlﬁ@n@nﬁtﬁmfﬁéwnﬂbbégmllemyof small

@ e t by, kSI.n

rﬁ ; Iax%?ﬂgpféggss%sfeﬁ %%’lgﬁtoo (ﬁy%go eé goe%bl%E g t(%)es per protein per
dl lspteamd)f omerette Thmﬂeﬁ@né‘eaﬁﬁre@iﬁ@@@esﬁﬁf $aingliag rédundgry to

['ibrari eﬁétf’ as is known jn the art. [00161 Yet

arfE REmOREE iRy @%mcﬁsé R, fh cxpresyil lsxele far Aufferpnt proteins and
anElhdlﬁﬁ%fﬂCl@%@%r Y&Fbﬁcl@ﬁﬁtib%@?fi’n th'e%ofl&tﬂdﬁe conpetition
assafys w th her anti bodies known to bind to the sane
cand\ffgaty; In SQm¢ embodivents the tighinésstaf élmlmig beswvéd snedbl dpixppe

s ta the epi t ope ot her

{
it '“@8%% %ﬁ%&qpef Al 15 e somstt Sty QheratelgpoiHings In some
t haSRodaherdKichdh AMtibb i ollb@OHLERLs Whe h%bu%ﬁé%’ﬁﬁ‘f to ensure
e I1hked to a

anti bodi es useful in this invention may
| dhal ﬁuffgfl% apglyte (lsgtcpauagrrqchfqr\}@ ynftlmfmed 'l abel ") such as

I h t . .
fal Ifjr(e) n Ci&teﬁmgmgdf Cs%gle ﬁ‘rﬁtzﬂ%ﬁa eﬂg ncgg)f g’{ﬂdﬂlh‘% of small epitope
S uppidodies 18 high Soethatpeptides pi‘é?aelfltaﬂﬁ'tﬂlh Eéﬁheoo%ﬁﬂ’ ?EﬁIde%cﬁbﬂEontam a
are known in the art. Such agents are

d SOBMNYLRPIRES- o s p{qme@ Sﬂlmphn%d’en@nmomd‘i@wﬂ@tem@nﬁnmatlc
nsi derations are used in the
%&é‘%ﬁnﬁ‘gﬁﬁg % @%? @’Oantl bodi es (whet her designed
to be used singly or in a population) that result in
an e|toe freue cy vvlth sufficient redundancy to
pie 1 gpitopeastibedysand sepasafior of protein from a
Mtelﬁfaﬁm,&}ycloﬁmg&e enbodl msnt a group of small epitope
ant1 bodi es desi gned 49 V\D 2016/ 019831
PCT/ US211114/ 112711115

[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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according to one or nore of the foll ow ng

considerations is capable of binding to cognate
we@piosopssl on at | east about any of 10, 20, 30,prPdDyUSH04/027005

60, 70, 80, 90, or 95%of the proteins in a sanple.

Epi tope size: Small epitope antibodies that are srral I

or moga %ﬁg{c}d{eg) gfg%ilp‘llrgpf rg%g#}%rget tsy for}s?c&ﬁlag is gs%g%lte secyue\ll\lﬁzﬂ or 1"flergc?ve) eg,a

singld £€iddy sty of ARibbdies BdataCed PHiththe sanhle;s@p@ated; and a second
enbodi nents, the epitope size recognlzed by each

antibegyt qrigseHp @ Santllgodlqp is @pntgctgc}ﬁ)vﬁb thecsagple, apghpapgysded, and so on). In other
cob IR0 0 RS B 8L LR ERUNGE i
and sé;ﬁ@atécb 2 boappreb e dst atontheting/ mdy bebgthempardﬂsl anﬂ sadlx{l,LHs when

dlfferélgt\gtégu ap g%‘rélglo%g)%g% %g@ §;cglr§aét%b\l¢6§£ %Eggmﬁl(gglt@ aou q‘ antl‘godles may be

0 4
oS TSRO Y U9 A KSR 2 iy C.D.
etc.) amppfferpnt 1atcemapb$1hom nCentagtmgmf af entstiwldy Withr pro‘@uhmey eomm tw1th both

antib(%%rn%\qlpﬁ girsnéég ldlg : e(iﬁl}puc}g% 03%0%%%% éo\” ent (antibody or protein)
bound bf dss6diBd tythladbBE seflokemt R otRér coffpohent Pk ligRid medlum In one
anti bodies is used to permt binding to about 3t
embogiyaent, ligid (eapeasupes) praseia contpiaing s‘gm@{eelg gentagted Wlﬂ‘l a small epitope
Thi f i des for sanpling
ant1bocgftdt?1atc}§%% Orsasgogiéaéerqrprmﬁ ? "séi{dﬁ u%bgllrfl ability expected in
[001650t hIr@bﬁ{e&ﬁﬁjo@&nérﬁy Rivelviy pﬁalfel edmadtingy i isadedizatide €or small epitope

bi.ndi ng ef f
antbedi BB ey e, - SR dR T E Sntiogy 10 deectable

dlstln'gh %ﬂ?ﬁ &8S ohnaRidiiipyg é&?&b‘ﬂ@ﬁﬂ%ﬁg?hﬂnﬁp '1191913)%1112?{151'1 Bedi®Sdy in, e.g.,

ei r epitopes affects t ensli t'i vi rotein
differpntoféllsi afg.multiwsl piate, aa@mﬁhuhtbmbsarraa'am%ht hkﬂ)dimspfar as the small

cpitop g iy Fe SROTE O pa: PadBagY o gmpflopenhoy Bith es

1nfon'ﬁﬁl¢(ﬁ#’1%[h@1}i o mﬁhﬁcalcmgeon{em SR LHRASE Gpﬁbfam(é)"ma fb?)(he small
of b|nd|n of smal | itope antibodies is high s

epltOPm@ntlbpénpt ncmbqshregéw wetnwlm“é%dgﬁ ob therregpaip sinald ep1t0pe is desired, it
may be &)%] enlent(ig Intdav Huaefly s%ﬁ%gg%eeﬁnailpzﬁﬁlbog ofsl}]l% ﬁl\élt ﬁ%iﬂotem bound by

Ing re anc acl

each ﬁﬁﬁlﬁ éﬁﬁdpéhh@tﬁbd@fls Rensegheate)d Eldwdvier, ifdividasltsepagatidicor separability is
mple with a snall é_{pltoeantlbod and ar at i nof
not reaug@%mﬁww&ﬁ@dnﬁ?@t ORe¥HAle SER! @BH‘EP%P“EO poigy be combined in

smallﬁﬁfoﬁ%ﬁw@ e nﬁ?@gitfb'oﬁf@ tl{a%os‘%ﬁg %@E{?}%gﬁ%ﬂ?ﬁ%}; gc??yosm&b such as (1)

rotein In a sanple are
ant1b@d1es ABG} € antiyodies @DEI @ amtibodies i GHheind éyrntibodies HIJ. & ollowing

separglﬁ@r;yeqjoﬁghacbg g%%(j_ Ht )\QQS anSd0 se\é\ér)atzlgnl gfl a%%%gd?’yl from antibody-protein

complexes, information regarding presence or absence of a particular small epitope may be

inferred based on membership in a particular group.

[00166] To facilitate separation of the antibody-protein complex from unbound protein 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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or nore antibodies). In some enbodi ments, contacting
is serial (sequential, or iterative), e.g., a single
wa@mioshodyl or group of anti bodies is contacted »E1/S100£027005
sanpl e; separated; and a second antibody or group of
antlbodles Is contacted with the sanple, and
oth

s S GRB5yPL 5, 30 LR RS RO B9 B A1 e

Schuré &t ANVEDIEeh. \WHih Adie 8 B:anpl (Qescnaiih@ cseplafpatethiques, maudmg the
ppreci ated that contacting Idy be both in paralle
g

glutaralndeh@é mpediod, ghe neriedate aiefos B4 tlsimige srethods the élap@l,elmldobenzyl-
_hycg%)fy-%u%r nﬂln e&%ﬂﬁl@ﬁl%@%ﬂ}%&é%}l% ﬁ%%ﬂ%@ganrgo(ﬁél Yﬁ&a@§ by reference
herengroup 1— antl body A, B, C, D; group 2 = anti body. B, C

.) or dlfferent n co 03|t| . Contatin .
00163} ety b agparatios aaraatﬂéq BRI P Agple axS Rnown in the

art an&ﬂi R 8R4 cag%'lg& &k gr"_[llﬁt gb ;slg%?lﬂh%lfﬁn n@z)fdlﬁ ‘E&é&pture a

one conp %ound
biotindlaitked batitedyyart dligonsdeotilegopgone aamlhgvm@lmtllde ﬂmked to an antibody;

eGS0, AP oo
using GOk fb Mbd1Bd Fith BRbéctRPsiERREre), 308 M%g%%% sié@hraﬁ&n paendhe

or associated with a solid support. I n some
antibalylie antelrto 9 Thaixiy Wﬁhngag@aﬁepméﬁm@e r$t1@h:fe51 Figagneticibsad).

for S n e s
10016875 YRR S gy o BT R P Einf BBt epqup, digoxigenin
ﬂuor@hbfeb@bégb@%&@b@bﬂ@(a Fﬂu&{488C(Md1ﬁﬁlm,Pr¢1&e) d)]fuoresceln a dansyl
rtners

grour;, ion Pl o Tbesh ey Ibogmineqt e1eg RefMplicplar Probes),
BODﬁﬁ{('gt ﬁ"finso h'bo&! %@a -dids ﬂIda@éHel B%d¥>a§NoaMS774 @99’) dyR€ etc) that

e sna epi t ope bound
can baniddhﬁﬂye presehhmma,tldm m’dltllbgdlbglthat sametiel usegh g waua magtmadyan
i.nformation relatin no aci d.cont
speci R Pl BRSSPSR PGBk & Molecula

Probe% b4 RRE @ﬂeé' lTﬁQs)é antiBoBELAN AR Mook rﬂﬁ!t Barkiiféﬂﬁeﬁﬂ%eblﬁﬂ toa

e cognat € smal epitope is desired, be
dlmtrommrenp, atcbgcpmgﬁnm, adfhiorgpherep regoa Q‘ﬂﬁen éYﬂ&l lexa Fluor 488

vl BRBSh a4 Soud Ecllpeb il BRI R B35haST ™!

tetrabinitthlihddahing P8 Rie@ @M@Iecﬁl@phll’obbs)l aridya BODIPYtdye €9foleceldr Probes).
in every enbodi ment. For exanple, small epitope

Any siieblp bighrdsandentidigand maydse berised mal | pool s of two or
[0016%} [nggg{,ﬁ&%haés &k WBEPAIIRIAY P RhA G 2)rpa%€1¥ts

suc ant i es ABC
Oligoantledixts @scluddrucled) acidstsulioai BNAFBRA ,amd nfidyd BWA/DdA melecules.

The cglllggﬁqlcge%l@lgg\{%gs uo.sgg g? {:}l]? tatf?p?’gﬁf bcﬁin#tlcbgggg ?.lﬁrsgé ﬁ}ifbr}idize to the sequence
of theaméolﬂga%tm'e%@deﬂt o&tﬁ%ﬁ&iﬁ%@eageﬁ{ OFHHRE bPEkil @omke AitRall recognize that

presence or "absence of "a particul ar smal | gl tope ma
manybdiffeienf aigoeuclbetsledeqrennesrman bs Idc%;gmemi thatpaitlthy uﬂ@ﬁ to each other.

imoofh R Baeh OSSP e AEHLA T B R BETI e Shah i s oot
sequetRERh&lenE MO BY o1 ReHc1BRHehd hytRiiization 3Gnditiemt(e.feh ﬁmperature salt

facilitafes separation, such as a binding partner
conce(r@ragon pisesendernt csganioehertieads, o) ang gheeling temeespige of the
olico @goql (such as a bead or matrix, including a

& H? roarray or nultiwell plate); or any other agent

known in the art. Linking nmay be coval ent or

noncoval ent, and may be direct or indirect. Methods

for linking antibodies to such
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51 WO 2016/019831 PCT/ US211114/112711115 agents are
well known in the art. See, e.g. Kennedy et al. (1976)
w@Ehios01988i en. Ada 70: 1-31, and Schurs et al. ¥dAB?§04/027005
Ain. Chinn. Acta 81:1-40 (describing coupling
techni ques, including the glutaraldehyde nmet hod, the
ri

(0or AT B8RS SodBEhee ol e, RS Bk ey ool mewpins from o
sampid dand)hld&[‘ﬂdaﬁomﬁib hﬁdﬁr aﬂﬁl suppertsuitable @orhmn{cﬁﬁlﬁﬁ@g’lﬁﬁlbodles) are well

her ei n) 00167] Met hods for, sep aratln? an . )
kno“glrﬁluﬂaf‘oad*y e PIEsREA syProFidReIde ahspd aelading siagnetized beads),

f i nd

micr§il plge! a p%ﬂto%gﬂl o @ Fechibbby g@g@g} Zh 0, thd Bee, e.g. US
Patertp iNnI 6;365;4ﬂ]8()e dl'heust fiob erdzynpla 1CdSket Githeoré-elodll oty staBehelbeed in a silica

e §5, 8 LEADUEL e 05 | LAked 0,20 antl bod, ERVELERL, (o9

Sczenfcb b8 1301 9201 5ASRi{HQ! hlgﬁﬁ"ﬂﬂo?escerﬂ ﬁhﬁ&mﬁ%@s(zfng %ﬁlﬁﬁ% Rapped

|abel'ed with a spectral Signature), and magneti
cadmawsp selenideyrhayahesn qovelentin coupbagito ibsorhéledudes foouse Hmttralsecnsmve

blolo\é%%]?%eg%%ﬁﬁhy?ﬁ &Bﬁ y%®?@§c§§n§?28im%%ak Eloaels%ently labeled

beadi( &re GomnRrdlalRi zi\faﬂélﬂ@ o DiiRiABx afd QRXAGRD,
fl uorophores, ng()%on G een dyes, Al exa Fluor 488
B

[001’(1|\]/b| &he, pandmyr T 1 qom@glg@pmentg pehipsptide figamants) may be released
from#@er &(@b B'?’%f‘/g fél( %E}r be@%?ﬁlonéatlu% 131”8%}9‘& BR8E SMitions such as

acidi¢ ﬁH410dlcfs|tremgth dletd‘lgd&rﬂs &acoﬁﬂ:ﬂtri]ht@ﬁa oBthe EH@\&G r(ﬁeneird.llﬁ,h pdpéitle or protein
. . A4, 774,339 etc at, can be used int
1s de—g‘ﬁ@éﬂ% Sq%ﬁ%lﬁ%ﬁ ﬂomﬂnb@@fwééervﬁ%?n ORAthSEANSIF- as

capture reagents can specifically bind to binding

agents are commercially avail able fromvendors such as

Mol ee.ulBroteinRyledyirsg a ene, Oreg. These anti bodies

i ncl ude antlbodies that can speC|f|caIIy bind to a

[001‘%} ni fnr §) een Oéﬁngrﬁg &1 r)?g{h%ﬁ glggfenﬁ%ﬁxg@ %:?I?prnsé treating the

sampRY wble 8 ))rotélh lacmgapent, ﬁh&aﬁsp’dlﬁﬁpﬁﬂ@ frapaemtd areBled€rated. In one
(Mol ecul ar Probes) t et r ahmet hyl r hodam ne, Texas Red

emboci%wcthﬁ HHIPe m}acteémﬂha B@Eﬂlweavég &AL BEQY tqrcontacting a sample
P
with bfe %ﬁ%}be s?gfg)f%%?ﬂ el HoG r?J ?th Ao l%dgl?}h%ﬂt' 1%%&%1 T n@LR8 with a

proteln dlefiving gpant after sepathtmapmf proﬂaem dageat zmtlbody—proteln complex
cl epti.des include nucleic acids. suc
1001 Rl BEHiin ER5nctae et i EETAS DRoM RPN A RPOIS foah as
polyﬂefiﬁ&es) %vlﬁ&?&neﬁcﬂlﬂ?e ﬁlﬂ)ﬁédﬂbﬁﬁ&n&s@ Qﬁécﬁ‘ﬁf‘aﬁiéllﬁwk%ﬁ ﬂ?@érﬁo&ﬂ? of protein
idize to the sequence he ol i gonucl eoti d

and ﬂFﬁ @S@ﬁlf Oﬁnrow\es maqcﬂampée(ar)eé:gemlculm trsatnesht withlal pmtnmtom@vmg agent

ni diff
weafot sl i Pkt broa TR Bl el amopsirogg3s KDa. Protein

cleavhl}gbéagéhﬂt@edhﬁeﬁaﬂsl@ BihRkilitatd ARRESIEINty £ANTa6@kabl 2l dpope
desi gni ng such, ol i gonucl eotide pairs include the
antibeghes fg|a ce@eate epiteRs. é@@@@#ﬁ@@mgtag@nts aisgvell lgfovemia the art, and are
ﬁlrthé}ldllélﬁé%gg hgr%hi dlﬁ%?mg '%&b%ﬁl{eh{js' G nf)rg{én% 8@9&@ %@% 1(5%5&1 ' In other
erature, sal concen ., presenc organic
embodhmsmm alage thah ©ng pautéln cleaving kddgegy it asgde Tatsthe edbodili@nts, 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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ol i gonucl eoti de. 52 WD 2016/ 019831
PCT/ US211114/ 112711115 [00170] Solid supports
weuiosabisel f or i mmobi li zi ng (11 nking) antibodi eBCDUS2004/027005
proteins froma sanple (and nodifications to render
solid supports suitable for I mobi |i zi ng antlbodles)
r
prote%s&%g@'r%bé ?rnljgp&gﬁefn%agaga %ﬁlr;ﬂ( :'&h)(;éﬁﬁg%%g |t§e§ eglt Wéth)a protein
cleavitigaigemelrd wpll Rh@wn &intle artpr ot ein mcroarray (e.g.
t echnol o owned by Zyo Inc. See, e.g. US Pat
2 Y ty i ﬁ@qoreases that

[00174§ . . opsmbpdiment i proteleayingagest lseme@asﬁwréeg
-9 a I
oo bE R Rh S 0GR NS by 2o €2, B s i

(arg, leatdameesbqwdnce)( ﬂ]@ﬂﬁc)lysﬁéplmnba 28 1val ploadigl dfiience), V8 protease,

Sim.larly, hi hI flu uant um dot s inc .
Endogipfainae Qi ERIoR AR RN e PR Oage Beser Luparatsipssy Are-C.
Endogx‘é%i‘xlla%g A I\b iFa8me} 86 Prisast Ahrowitin 'eﬂte%l&ﬁa%@ eV‘§ ftdBe, and the tobacco

i ol ogi cal detection. Wrren and N e ci ence
etch \QB@ profeass- Potdisesrisa il asibhe methods aib éhesuvenbea dan bg genetically

enginf SR g oA R e EP Lt T T Len ARG O3 an enzymatc

proteﬂ@l%pﬂ%t dgdft (blichGRRPrSibasePyantie hedigas efacilitadehiifval of the protease
anti bo rotel n conpl ex using conventi onal

from theraehtg p'ﬂ T¢leayage profess Edlening piEpaptide clgavagac Sushempdifications are
t

knowhgﬁ] \'t/l{ée ot %riﬂél{i'(ile ?ﬁ b%ﬁ?%glérﬁio@r p,fl%t{ég: sE}l?Ja' of q%lgﬁétl l%l:%g) }‘f)rotease 2

hapteﬁmibds P, (B)z&'ﬁh]tjz)dlﬁﬂettmn of tieaprateher (Mzﬂﬂ; farxaraplepd h@rd—bound anti-

ana Pr ot.ei n cIe V|n 017 In so
prote e Gid 1iec BPh BSOS HATDN AEE SRRIPE lipmatography. The
act1v1%%@e[ br%f‘eay &ﬁtHe@ﬁnBll?&i f&%%ﬁlev‘b}‘ ReAinBAEAGAL, & éﬁ@t\éés@gnmbltor a

agent’, whereby pol ypepti de fragnents dre genér
metalahelatostbgd EFdHt, EDTHS, starpl e is contacted with a
otegin ¢l eavi agent r|o to contactin

o017 ) i el B R Rord i sk Be Rt B P R 3P apent, such as
chemPRADQMSIEAREYs andd cOhBduhds Tha€ ﬂ@ﬁ@ﬁ&ﬂ)ﬁ?ﬁ&& ad peptidesionds. Nonlimiting

cl eaving agent after separation of protein from an
examples pﬁ@hﬁ}mgﬁ sleaving @eerss mgludp oyaragen ﬂ’(f@tlléiﬁ iwhick glaatiep at methionine

remd%%ﬁ (ﬁ_}k as?ﬂ%g@&vg%?{bg%ag%?ﬁ%%% §%§ %tg%al ﬁgfraegldﬁ%% abid pH (which

can ceabsanAsgRProtass) @peegr ANusabred ki, Symt).t he anount of

LTI A T ON
phosﬁh‘é?a@é 'E&Eln%@ﬁné Ashhdi At Sorbfath @ﬂ%hﬁé%iah%sﬂfatagé Yr§teiSthreonine

l'ecul ar” nasses exceed Pro
phOS;&lla‘eia&uetpg) tipasgs rand pthenenryntes airsbe emplofetad prt)‘atrecleavmg agents.
accessi bility and/or access of snall epitope
anti bodies to a cognhate epitope. Protein cleaving
agent € well known in the art, and are ftuher
dlscusse herein. In sone enbodlnents one protein
aving agent is used. In other enbodlnents nor e
[0017t7i1 anAé nategd plmhéudﬁﬁ@utlea@n%s ysed gerein, " sl encompagsesea variety of
qg%gl [
sampfe aﬂg}?{rj érel ﬁ%ﬁ %EZ@lo%cg%lﬁit étﬁé}qlq%d %&rﬂ}l& dt b?(ll?@félrbglgm solid
tissuet sam;)tfrs soeh & 4 b‘lpﬁ@ specimen or tissue cultures or cells derlved 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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of proteases, two or nore types of chem cal cleavage
agents, or a conbination of one or nore 53 WO
w@eh8hDEIB31 PCT/ US211114/ 112711115 pr ot ease BOMUSINB4/027005
or nore chem cal cleavage agent). Conditions for
treatment with a protein cleaving agent are well
t IEI :p |
certa%ﬁlnc%\qu héht%lggg% protuaglg :g?l)l hﬂcl%%ﬁle? r’lggegﬂeﬂg N %aim e eesn%%)ﬁxg%]sses a
clinicahsaniyde, uné dlsaanMdeE eelts mlc&h\\mer@llagpfﬁ@tanﬂsmllllybalesbsﬂ’um plasma

o T b BB YRR L, o Yt

I
e e

sampleeprotpisasinge el mErdoprotieslnask Braapis chacsabxplsﬁaclude
r ot ease throrrbln ent.er oki nase, V5 praqtease,. and, the ..
blood ghsRRcrerpiring s (et TR dmy Bl ML RGiiofe Tkl Saive, lung

lavaglidhRdsmak, dipsle hipiRR, bRItaEi8 MuRE ndRBEY, k&l abs, and/or tears.
engi neered and/or chém cal y nodified to prevent

[001'&]t o ITbeﬂe§a1nples can bgpprepacdbe thethods kaowe iztherattisach as lysing,

age nt such p a n
fraceBpflof, Bl A, ok REAGE ber B ooyl R LS s B8 figppatissecton
(LCM)’I@ ippyyisie Iaémtﬁﬁlg@h@ﬂvlﬁhgs@nﬂfeﬁdj@dtrﬁerﬁ@ shiswalligr fractlonatlon methods are
ol ypepti de cl eavage. Such nodifications ar e known
used fq@rege enrighgd cellularpa- such_p}Iul@é ggctwg,rﬁylcl(l as @1 ce ltgare:)(ganelles including
[ t hapt enat ed
. muclel Ihit&ggg&nﬂg%fa?? h? T@[ﬂémgllr etgs?%ﬁi Jpﬁwe pr ot ease
[001'(% t Briof 1Drcom>aa1mt[g the sample ad’e}b(memﬂ mmé smalp Blmtc@aaﬁtlbdﬂies the sample
Eead- non cl eavahl. e subst ra} a&ﬁ
may b {tediel WHh pERTEPERF 2 figratufihg andeof SIpPIiZing P otapatsela%@s detergents
(1on1@%li Ihﬁl-l'oﬂite) Rhh&fhped %d/&’(@ﬁﬁ&ﬁ% agddt. tgtﬁ:ﬁtag&ﬁs Wetkﬁioalﬁqﬁ the art.
a protease’inhi bltor a chel ator “(e.qg.
lﬂﬂlmTAPndeltcmtal[nmmytanwsahma[?l@p desitablti tnemnoveaorpnmtmlzn abundant

protegﬁg)ﬁe\/slglgﬁn g%e nt l§h§0é gx ch @m#@@%g%ﬁegwegru& erfethods known

in theo@t. yGeRidlie suchtempef i(ordediidep oc Ny Priotitd tdifactia) #ENagple with one
of chem cal cl eawsn(g agents include cyanogen brom de
P

or m@rfmah epiteps pEEbefieBOWF i Freh redistienueirpmoriglens oo¢ua dirieg or after

s R SR BRS04 v
moreAusililepitomt antibody(Rsp ria)one etibbdifient, neradval hnd/d]lr’] feli@¢tion of one or more
T T T NE RN
[00181y" O%d %eoé?l?&ﬂli}ﬁ&ﬁ§ 1) m@j; Bt 8Ldkablelis @BARe sa.’ﬁﬂfp?f Rzli‘t‘ﬁta%?ysacchande

etc.), |ipases, and other enzymes can oyed

cleavprgﬁgen’fn fqueeanplngtoag@we,smm@mpml qr@hmﬁﬂ'cite glycorylatign |0|ﬁ sample

def sed.herein
proteig RGENBLAG Lo PRuiRie RSl 4nsBBRl shomirly o
enzyBbEdal1as ERhapds ansblpdabetaride dléheing apatemcilie BiyebHadsea!
origin, solid tissue sanples such as a biopsy
endoglyeqsidesss. eroglycesileses.ind ¢hericals saeh) ¢s§rlﬂe¢nowﬂlanesulfomc acid.
Endogﬂgéﬁéagg &@Eg ggﬁ%glyc%rs qu rEglgea}]ld-rg}aﬁlagsd goery Rfass. ), and Endo
Hy (NewyEngtand Biolabs) are commer01ally 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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after their procurenent, such as by treatnent with
reagents, solubilization, or enrichnment for 54 WO
w@em8hDEIB31 PCT/ US211114/ 112711115 certain PCT/US2004/027005
conmponents, such as proteins or polynucl eotides. The
term"sanpl e" enconpasses a clinical sanple, and also

1-2, 3| MehnodRigse; lphs-1LEMEaHKdid=Se, I\@e%elmﬁﬂﬁ?é ﬁgﬂlg@t ﬁx%lﬂmldase beta 1-3

ysat es, serun1 plasma, bi ol ogi cal tissu
Gala%taﬁéﬂsésan /ﬂllﬁ)@nbﬂ-éc‘ﬁﬁlhgdd)@tdsammldasm cr oor gani sm e.g.,

bacteria, yeasts, viruses, viroids, nolds, fungi,
pl ants, animals, including mammal s such as humans. A
sanpl e may conprise a single cell or nore than a
single cell. Exanples of a sanple include bl ood,
pl asma, serum urine, stool, cerebrospinal fluid,

NoX |va I

001470kt AP Bt SR B3R,

mucous, cheek swabs, and/or tears. [00178] These
sanpl es can be prepared by nmet hods known in the art
such as lysing, fractionation, purification,
including affinity purification, FACS, |aser capture
m crodi ssection (LCM or isopycnic centrifugation. In
sonme enbodi ments, subcellular fractionation nmethods
are used to create enriched cellular or subcellul ar
fractions, such as subcellul ar organelles including
nucl ei, mtochondria, heavy and |ight nenbranes and
cytoplasm [00179] Prior to contacting the sanple with
one or nore small epitope antibodies, the sanple my
be treated with agents capabl e of denaturing and/or
solubilizing proteins, such as detergents (ionic and
non-ionic), chaotropes and/or reducing agent. Such
agents are known in the art. [00180] Under certain
ci rcunstances, it nmay be desirable to renpove or
m nim ze abundant proteins present in a sanple, for
exanpl e, by targeted i munodepl etion, or other nethods
known- in the art. Generally, such renoval (or
reduction) occurs prior to contacting the sanple with
one or nore snmall epitope antibodi es (however, such
reduction or renoval can occur during or after
treatnment with small epitope antibodies). Any suitable
reagent may be used, including one or nore snal
epi tope anti body(ies). In one enbodi nent, renoval
and/ or reduction of one or nore sanple conponents is
effected by treating the sanple with one or nore snal
epi tope anti bodies. [00181] In sone enbodi nents, it
may be desirable to treat the sanple with a
pol ysaccharide cleaving agent, for exanple, to
reduce, mnimze, and or elimnate glycosylation of
sanple protein. Renoval of any carbohydrate noieties
may be acconplished chemically or enzymatically.
Exanpl es of pol ysacchari de cl eaving agents incl ude
gl ycosi dases, 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 commercially avail able. These
endogl ycosi dases cl eave the
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chi t obi ose core of high mannose and sone hybrid
ol i gosaccharides from N-Iinked gl ycoproteins.
waxmghysssi dases are al so commerci al |y avai | abber/ismn3/027005

vendors such as New Engl and Bi ol abs and i ncl ude,
bet a- N- Acet yl hexosam ni dase, al pha- 1 -2-Fucosi dase,
al pha- 1- 3, 4 Fucosi dase al pha 55 WO 2005/ 019831
PCT/ US21)1)4/1)2711115 1-2,3 Mannosi dase, al pha-1-6
Mannosi dase, Neur am ni dase, al pha-2-3 Neuram ni dase,
beta 1-3 @al act osi dase, and LES
- N Acet yl - gal act osam ni dase 100182] The fO||OMAng
Fﬁ:nlplnsngn ] AUy 1V ,%_:{&erliatlon of smallI emtopé antibodies
PCT/ US211114/ 112711115 EXAI\/PLES Exanpl e 1:

[00183] epﬁwanmomnmadompdymmldes inahé fommef ofVialtipleRhtig@BR Peptide (MAP)

nt.i badi e 0 Five inmuni zati on, pol ypeptides in
were ?ﬁ%gr}e a {? vg{. n%éﬁ%ﬂ ?b hegp SRS 1@@(pr1§étlmp)e alsgawsed to evaluate -
crossdefetigne of & 11$cﬁ1élé\d1aﬁtﬂ)oaﬁ§’ | k?r Artud B‘Pt'ﬁ@ 1&%&’&“‘3%&&&1’[ MAPs of the

conbi nati on were al so US to eval uate
same seqiesce iaglikfering lpcasions. nBadhrd tleseichrawtizdsioaipedypepiydes iwak uged to
lmmﬁzetmamc}n&% Bihe spangarpglgf Gy VAPS of the same

seqguence 1 n Each of the

i rTTTuI‘IlaBIaBI Dasipaby pepthidafnisypetkst 0 | muni ze 4
Bal b/ C mice using standard nethods. Table 3. Design of

i zati Aan nnl \/panfl des Dnnfu de (:rmm ‘%(muen(::\ SEQ

Pepﬁdel D o Seguences . Acetyl ation ;, SLFH PEPSEQUD NO
MAP TNV=-VAP - ---- 2__&&[@Wkﬁw> aton—PEBTEQVE:
Kk TTNL 41 - | Stetylbt MAHS LB PNORG VP K AN A AP
Acet tyl ati on- LTPKKJ T@EI\WWVNQ MAP MAPS 5 b
Acat vl gt T—TN-PG_TOENQ NRFTFT MAP [ 00184] tes

MArLo Tavte, SaBERP R kiSRRG, 1 P RS

pratein, containing KTT é publlshed 3ner antlbody

MAPEPi[topg  ( '\@ée?ﬁQtYon-ﬂ‘?ﬁEkﬂwﬁiT%@m
MAP4 4 | Acetylation-LTPKK/LTQENQNRGTHTYNQ-MAP

AN NN NN

MAPS5 5 Acetylation—TILﬁﬁ&ﬁéffﬁ-MAP

OIS

[00184] Notes to Table 3:

Polypeptide MAP1: HSLFHPEDTGQV: From PSA, amino acids #79-89. KKTTNV:
From Meningococcal Opa protein, containing KTT, a published 3mer antibody epitope
(Malorny, Morelli et al. 1998).

Polypeptide MAP2: Alternate sequences 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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Pol ypepti de MAP2: Alternate sequences of MAP |.
Pol ypepti de MAP3: LTPKK: Mdtif 1 of PSA (Nagasaki,
wMaioansisel et al . 1999). KKTTNVLTVPTNI PG Fr onPCT/US2004/027005
Meni ngococcal Opa protein, containing two published
3nmer antibody epitopes: KIT and NI P and one 4mer
epi tom epiliEM AR o Ao
25(0): 1047-64. 57 VO DR kol P M0 B in pRIANAPs.
LTQp IH1M/1mmmgqm5squ@ioypé plphatd -ABP4clettEPIKKDNA ST computer

e RN SRRSO Bl TR 01 o

amlnBNéﬁEafaSmﬁp ifde, TIVOUD &l off aNekr dpitape Mo %?a
Qpa protein, ét{:?ri])t al ni _&Ma %_navlar erp|p{iope |Y\§ﬂg(z i, etal, id.).

ami ndPolpreREdeMAP S RN HCo;feomMemagm@babOpapMn (Marelli, et al,

: I id.). Polypeptide
id). %ggg H \ﬂl\ﬁﬂ—l rom wéﬁ’?%%‘%é@é@é‘n Qpa protein
[001§5¥ar @loi setsaif sateninyWély pIsININRG Udsighdte (5?5"@ -R$minAlly biotinylated

1 REP ti de MAP4. ®é001851 Two sets of  scree
wit B&Wﬁ?%@%ﬁs the THwRYiZREgN PPlypepsides @pth@Ta'gle 4); and (2) 43 10mer
biot
o s W St g PR I B0L B gl I polyperpidss (shown in
Tablet®. 1 Orer biotinyl at ed polypeptldes wi th sequences
panning all five i nmunization pol ypeptides (shown in
Table 5). Table 4. Biotinylated screening
pol ypepti des(approxi mately 90% purity) Peptide Mers
Sequence Pep 1-0 18
Ac ethablg 4. dHotimylmep oreening ooy epBides(approrRbn2tely W% purity)
Acet yl ati on- PEDTGQVKKTTNVHSLFH- Bi otin Pep3-0 18
Acetyl ati on- LTPKKTTNVLTVPTNI PG-Bi otin Pep4-0 20

Peptiei v| ;t i Merd_ TPKKL TQENQNRGTHI YNQ BS Qfickice PEP5- U 20
tion-TI ¥YNTNIPGLTQENONRGTH-Bi ot i n 58 WD
Peploe/ 0198348 PCTALSItion-HILPAPADT GQ¥HE TINVeBiofin

three—10mer biotinylated nmapping pol ypeptides

\"ARE >3]

P eI(jaBpr _OXI mal(gel y %O%’buom-ﬂﬁ)D @EVKKW&MWESI%HHBM&

mi-zati-oh—nuhber name pentides. 1

Pe@egl A jItgy 3 Iééétmﬁwﬁ@ l YK BN Wmmm-moﬁapl -

TCO Riotin MADP12- 11 3 _DPanl

PRt 1 3t ool Frpes Lo R RIAEOENONRG T TV NG Biotin
Pep5-0 20 | Acetylation-TTYNTNIPGLTQENQNRGTH-Biotin
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4 Pepl -4 Acetyl at ed- FHPEDTGQVK-Biotin MAP 1 44-13 5

Pepl -5 Acetyl at ed- HPEDTGQVKK- Bi oti n MAP15-14 6 Pep2-1
wa@emsyimsed- PEDTGQVKKT- Bi oti n MAP1 6- 15, MAP2 Be1/0S2064/027005

Pep2- 2 Acetyl at ed- EDTGQVKKTT-Bi otin MAP1 7-16, MAP2

2-11 8 Pep2-3 Acetyl at ed- DTGQVKKTTN- Bi otin MAP1 8-17,

MAP2 3-12 9 Pep2-4 Acetyl ated- TGQVKKTTNV-Bi oti n MAP1

9-18, MAP2 4-13 10 Pep2-5
Tablé\tseFyf@&ﬁﬁ%ﬁ?{%ﬁb@hﬁ@%lgyiﬁuﬂe% ﬁf;ggﬁéﬁ%ately 70% purity)

Biotin

——Ace]
Serial o

numﬁ@lﬁ
e

1 eptide -

Ly d-
Ly g gd-

VKKTTNVHSLg Bjyhbd) MAP2 7- 1
KKTTRVHSL P P P2 8- 1
KTTNVHSLFH- Bi oti n MAP2 9-1

5 PosigioRap 2mfunization
/14 Pep2- 3
B 15 Pé’ﬁP P

1Ace

Ace

[ péated-

vl at.ed-

LAEMWE
TPKKTTNVI T-RBiotin MAP3 2-1

fléumsﬁrmEmTW%nﬂ 10MAl®

r4ps-2
17 Pep3-3

2pcel

t Bopdtled-

PKWW@W@DTGW@’HB 1

PMAIS Pép3- 4

10 _Ppon? E

Acet
Acet

AI ALEd-

at ed-

T B g | oV, 1

MAY FEs 6

4Ace

5Acet

L Acetv| ated-

tlyépat4ed-

1
VL IVETAL i ot | by 3 16

PM AR £9P3- /
22 Pep3-8

Fapdted-

N%@MWNHP@DBGQN KixBgotin 1

TMATE $p3- 9

DanA

Acet
Acett

E} illl:‘u

at ed-

R GOV B,

%%Eiig@z 1-10

7Ace

| Acetvl] at ed-

tydpatzed-

TR&@LH@@%QMM%& 1
DKKI TQENCON-Biotin MAP4 3-1

MAP IR 1 EMAPS 2-11
27 Pep4- 4

® acetharatod. | eI GRURI AT MABIoin 15N/ 307, MAP2 3-12
 acety Ei\f’a?‘gg-l K&ﬁ%&ﬂéélmvm&‘@ 11V I8k, MAP2 4-13
IOACetB/e]paISGd' BRATTN WG ofn IoMAWPER140-1T9 0
Pepd-7 Acetiyl at ed- TOENONRGTH-Bi otin MAP4 7-16, MAPS

111- | Rep2en Feﬁwﬂated&%@ﬂmwmﬁlﬁn@g 5n MAP4_
BT AN s A e s
13 Pep2-8 Acetylated-KKTTNVHSLF- B10t1n MAP2 8-17

14 Pep2-9 Acetylated-KTTNVHSLFH-Biotin | MAP2 9-18

15 Pep3-1 Acetylated-LTPKKTTNVL-Biotin | MAP3 1-10

16 © | Pep3-2 Acetylated-TPKKTTNVLT-Biotin | MAP3 2-11

17 Pep3-3 Acetylated-PKKTTNVLTV-Biotin | MAP3 3-12

18 Pep3-4 Acetylated-KKTINVLTVP-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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34 Pep4-11 Acetyl at ed- ENONRGTHI Y-Bi oti n MAP411-20 35

PepS-1 Acetyl ated-TI YNTNI PG.-Biotin MAP5 1-10 36
wrepSosicet yl at ed- 1 YNTNI PGLT- Bi oti n MAPS 2- 11pC1B¥S2004/027005

Pep5-3 Acetyl at ed- YNTNI PGLTQ Bi otin MAPS 3-12 38

PepS-4 Acetyl ated- NTNI PGLTQE-Bi oti n MAPS 4-13 39

28’eppPPepabg et VA@étﬂ@feﬁﬁltﬂﬁﬂﬁgNéﬁj%bﬁh 'V“ggﬁrsly 40

PepS-6 Acetyl ated- Nl PG Biotin NA
293ep§6p4ﬁﬁ: et yAathldteﬂRGQEIEmR:CBF-Bhotm MANB\PA- 665, MAPS 10-19

Anat |n+ ad.- Py TOEN DQ Q 17

3 AL o1 DA R Tioth VAW IG: 146 d0T5a720
31Aft stan f a e Serum

\Aﬁselé%plafl %ct ejg éét?lgﬁge%m(ﬁ?}o%@%gﬁ %q s&andm nmet hods,
32and E@#tﬁéd uAce‘uglaEME&K)NRG‘I&IIIY@B&hnEL BAR &8s

H— 33 Sm--ar) co dwith 1001/ well
EE A ?etY‘%‘FF‘éﬁl‘ZQN&Cﬁf HISB@?& Mg N s4762
o, [P | S, g e O

Pl at es werel i nhcubat e room
3%e tlur | AcatylateHdUYNTNIBGILeBiong | NMAARS1-00, pl at es

werle—washed -3 tines \ngig 05 /QIMEM 20_( PBST
36 uf F%qé)%fi Folgmlﬁtﬁal IH@}LTDB’QPES weMARS kked wi t h

372501 pansly Of o & Ated—?%@ﬂlﬂ%ﬁ?ﬁg TpeTature
for 1éﬁghour é?ﬁ over ni ght 1%?ESST vvaAS?S?egfoved and

38100 PapSi4 o'rA@(ﬂ;alawNTmemt@msmtm ot | At

nnnnn select ar~| r om Ta a copncentration

; mTable 4, at]
39P g eé’%rﬁ dx?e@f &l WIBQQTQ%?“&HHM.M@P&%H ver e

40! nCl{%BQ@ TOAce% BE-NTPGL Bloft T glgfékgis?'r rature.

Folll om ng _li ncubation, plates were wa imes with

41pBSPepTHen, A@Qﬂlawd-IBGEI@ENQMBmtﬁSt SIAPRI 116 €.

fr t nr-t lVVa¥al Q Wer p

42 ndisze g fd?gega@e@l?ﬁlﬁQEN@Hﬁ B&ﬁ‘ﬁer aM&Pé 8-bt

i serum
R i e R

2016/ 019831 PCT/ US211114/ 112711115
1: 500, 1: 2000, 1: 8000, or 1:32000. Foll ow ng incubati on,
times.wi.th, PBST. To detect

[0018%)1 at %it V\B%Wcﬁge%gog of J%u@%’u%q IRRUGR sgpmg\gagtcoﬁected from each

mous@iihg BRbEed hidhodanad kaddd-uIRB EIC8A) 44d8liGwd: Jackson
| mmuno order No. 115-036-07 or simlar) was added to

each BRESA plarts{Coming 369 drisuuiber) wereatoated ovitht Hiopbwatl or 60 pl/well of

th h t th PBST. HRP
steepta e P ¢ 4 HRNor S0 PO els SWTL SHTEM Sacbmmaicdtticn 9.6
B s e
1ncubate:tne plates viere WRShed SatirhésomitnBB S+0.05%STvaRAEd. (PBST buffer) Following

rnatlv y, HRP reaction was stopped with 1.25M
washlggﬂ %ﬁeq Wergqu(épkeg MathZSQpldwelhaf BBST, 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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read at OD492. [00187] 12 test bleeds from G oups 1,
2, and 3 mce were tested. No i nmune response was
wobmenwssi from mice in groups 1 and 3, and t heBer/msme4+/027005

were not studied farther. All 4 mce in group 2
showed strong i mmune response to screening pol ypepti de

1'50(? qp%ﬁ)% ¥ §60(§ ér 2%%00 Ilpollo%vqlgg' lt(ncx(l)bagog,zp gies w%r%iﬁas%c? gnti%nve/(s) with

PBSEh Wétectramib‘edyf mﬁ@mgva 1 yo 000 biletonedoihnpiahy e NG dasl IgM)-HRP
desi gned for groups and 3 due to the sequence

conjeateo [JagkoB dnmian owlazpwahbﬁ P07 Mapsimilpekweb addsd fq each well. Plates
were"iﬁéu%gﬁg B@fo%ﬁﬁt@}n WiabRe fﬂrcaﬁo(gl 2 Wen ﬁ%s hidd DI &SHHSBST. HRP
ant i les t recogni ze I nc concl se
substegpe (Sipms Fpste3RIDY was hdded and igcubliad in the dakert esm t@lperature for 30-60
nti.gen used in

min 5d CSVIE, F@%b&@%ﬁ% %ﬁﬁﬁp@{rmmc‘a@eg%wr 1? HRP reactlon was
not sRbYP Rk ely) ﬁ@ﬁﬁ&l&%&%@%@d Yithal, iSI\H k1 ?Lg'lc acid, and plates were

i fmuni zati on pol ypeptides for “group 1,
read af @P4%&nonst r at ed a broad cross- react|V|ty [00188]

R A T SR RN S T —

obseiv@iftond lﬁic@\iﬁl @iou@@![ aRd B 'ehdRRdsK PERS e noPsidred ﬁm{arl M 4 mice in
exhi biting strong cross- reactivity with Pep3-

groug @ shamedgrops P%@p@ rogBonse 49 smeaningpolypentige Benoch 6%le3%000) In
addltg E‘m%hﬁie Qe?e{ ﬁ’ ?lﬂ%sfoapﬁﬁc%lm %1[0?1?) &Cﬁi Y'a}lél, 45 gf) showed cross-

even here i s si sequence
reacmdtgrvmh serechimipwobpePides -designst ﬂBﬁ ploufPs 1 hmd 8 do¢ totht seqhiende

homﬁeéa“uﬁ%%%ﬁ%%ﬁe&ﬁ@ﬁ%i@d?ﬁ BHrC kBl Vet aiFieR: with mice #2-1 and
#2-4 Eﬁ%)ﬁﬁﬁ&t dnﬁﬁodlg?ﬂ’éf IQco (Ilﬁlntcp r | con @1%@9;? ﬁ?@?ﬁf&é}@ within more than

pept i de, Pep4- he sera sive mce
one sicreegmg eptlg'enmsdd mdhe BEHDA sssaaz eA testibStha #R+ ladnd #2-4 sera versus 23

B L EANRENENTE N N TN

group lnez #it Pmadedildo- BrfoRkRaty®s Stbad %?osb-re%ﬁht}bl otinyl at ed
eptides that span sequences of all three

[001 Sinu %ﬂ%quwle?&blfm prauge 4-5 were destndpyL£1dNd.. Fueinp 4 mice demonstrated
a mog&@égﬁér{sgtﬁ@ﬁfr\?%evﬁﬁ Q&Qerg %%(ﬂ%eé)ln?g tc?e\ég Or gv%% e)ﬂubltmg strong cross-

ns w spannl

reactﬁzﬂg&ﬁﬂﬂ@ﬁ!f thei sm‘eemng@bl}@eptﬁﬂﬂ desigpéd fbe gréupr3. gﬁmp& Aice did not
61 WO 2016/ 19831 211114/ 112711115

show 5@8%[%@% e%wae‘ﬂwm teeepa-Vgnen éwug{a regs igpifantyegeengs identity
betW m‘??r | Zegq’@ﬁg cg’lﬁﬁe{s‘[ 'Hfurr}ﬁlce Eﬁé&@ﬁ%%ﬁmc&?z 5-3, 5-4) exhibited

Tab e o an Figure ese mce
robus; ahauhewadtivity iy bothdosiascréensigpudypeptdid, ®ep3-0, and to the related screening

TGS b ESEGRHRTE S i 0L S
substbzﬁ’titﬁ SrofeRiabiatylt OWPéerO 2vEetbugetdredis BtS' A€nd at? 8 I%ldcﬁ%f sequence

-1 0.726 0.850 0 Not tested Not tested
1dent1ty 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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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
w®2858198t tested Not tested 5-1 Not tested NetT/US®VLER7005

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

77 5- es 0 .
[001%’%0 1éfﬁup.|2§ gn%en#lt d ﬁﬁea?l\gébgoa ?III ce 6%21 CHQ?, %ﬁg{)v%g 8 gest immune
respodétd, SRuLRNEIZBA NV Psle6 and FligﬁreBl CEfhdse nﬁdydaweﬂ@ﬂlactfedl Sirdiybridoma
usi ng P3 nouse nyelona cell line as a fusion partner

fusiogger e generated using standard nethods. Fusions were
pl ated and i ncubated for 11-14 days before screening.
[00191] In the first round of screening, hybridonas

Thble. Jinmumdtesdtivity andogossereactivity yfzsetbctedymick 5GronpEBand S to

wel | plates, essentially as scrl b above usi ng the
correspondi ng scr eeAPFEHIDEHO Q@Bf‘ *2-0 and 5-0.
Fol | owi ng several rounds of screenlng, 48 positive
hybridoma lines were identified and transferred to 24

N for on aifti

char agit)ghﬁiz%au onlegiﬁncl udii nlgéi)glg??’on Prﬁ’olgler?q g‘eptlﬁe 4

2pbosi | i ve.726nes|, 38.88@r e {der D328 f rjodVdthestedr ou;Ncﬂtested

:nm M S ihnf rc\r\an vad fha MAP2 | nminn
- VI_\l T T

2% naj ni 9&595 orl gi ild&fed [f r ofPiBe ar 3‘1&5*‘5“ edan rIPET‘:%eSted
ST o gh T 1inesg AZL;"“’/O V}@(ﬁc%srt&ie T ORdt Yddted
products 0 ceIIs arveste rom the spl gen

2¥hirt een.706 the 48.979bridonB.363 nes girnesssed D@ﬁﬁw&ﬁ

nvnr ccaod laM ! and t ha r ol nina 110 !n\llnr| d

Seker e eN%trt%%%i ng IﬂétttﬁSt‘?‘bC and-1y §|\/| or Wk ot P 095°

€ pre T tté&éﬂ or |§|Y!4@nd V\Er@'ﬁl erer Or?548
522(xpr ei@?ﬁgﬂ‘g‘?thgﬁol GA or| | gE. 62 VD 2016/ 019831

| gE
SECT/ |USKathdsdd 111 2¥athad&d [ 00X08 | n t hé.43econd r dUAd of
e

screpni-ng—hybri-doras—se [ ted—foer—expanston—wer
5rd- t poieidested)a ot tesied ol c0dnd screempﬁé polypéaé

(erthner potypeptide 2-0 or polypeptide 5-0). I3 of tne

48 hybridomas characterized after the 24 well

expansi on phase exhi bited sequence specific binding

th [ r

[001%(@ un d%lﬁ% %{uglglgcvp e Qé)&{ ?ﬁé&f ttl'léj@n‘l%g%oﬁ% :ﬂg sgia%%mé ftlé}Q , then B cell
hybridbing Q’Mtsllﬂﬁlgmame@elorﬁacdlblmdas afusidn parddr eetd gaperated using

ei t her fal se positiv cl on i,nst
standigk@elodt. i rigistone erpied @imu%é@a&éaﬁaﬁy%bﬁfé%%ﬂ%
t I
(0015, "5 s TS O AR, PO LR CouF P BAL) RicGvere qualyzed
by ELIS Asinr¥emélhplates) espranpinllyles @alb@rwotéfp mmgéhe mm@mndmg screemng

poly@p{@%ng :D aéatSa 6 nf ??lg W1B$ gegveam? ?t\éﬁgag 4§ E)(e)srl hysbndoma lines

were @&Enﬁﬁ@@ hhdi@gnsfRRIME R ticligiatds ﬂ-)r E}@pahm%n aﬁd Addiforkd Sharadi€tization
-1 to 3-9 (see Table 5). 10 of
1nc1ud1ng 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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the 12 hybridoma |ines exhibited maxi numreactivity
wWith a single mappi ng pol ypeptide, 2-1, and that
wybsiodssras 2. 03 and 2. 11 showed strong bi ndi necCt/0S2004/027005
di fferent overl apping sets of nmapping pol ypepti des,
pol ypepti des 2-1 through 2-3 and 2-7 through 2-9.
t hes da d § Wi .

[0019?19 311131? ré)mrl)% {/ sp 1% h r{d%%s fsag&%d Ydétg%%aﬁilgloﬁ were re-tested
againd¥&he &M&mt@elfeeﬁin‘g b@lypélﬁiﬂe@bﬂthet jpolybqiudﬁtzeﬂ OﬁpdhyMude@) 13 of the

associated with | nmpbilization of the Blhp
48 hypridappasshpraetsrizedlter thecd) well expapsipmphase g’a}ﬁ ited sequence specific
v L nding:
L 10 IR AN O 1 . o
a varittyw$ ofigipeptideaddqyernvies)s ifaitpdtth bnﬂ_(tﬂ&c‘émg titheea falseppositive or clonal

a5 S e B B R S0t SBpE b0 i 2L Bebouna
con&gﬁugwshgﬂggh&ﬂ@ggldes were evaluated for their ability

to inhibit antibody binding to the 2-0 screening
[00198b| yPapl3 lgdridbfmaxthdt specificalbpbeniddod sereenepblogephide P-0 were ep1t0pe

mapoBb 525 S Bl e R g otintted
mappﬁfg%@}pe?ﬁdesslsdlggpﬁuwi -1 t@NG; canseasient Byl ®Bo0(ge Mablel3d. 10 of

sterica hi n edfromlnteractlng with a reactjve
the 12psthiridomnp lq@pwdnblte\m IaRIRUEHeadEity dﬂthlassmg)@ iagpipg $olypeptide, 2-1,
and th%? Fﬁo“:ﬁ o&ﬂag 5 O%Xa{ﬂﬁ r2I ge%gaem&ggﬁﬁélﬁé rggs feféglc 9\%{? B@ﬂg AL of

S usSin SCreeni
mappiiigl’ ;@Wﬁpﬁ@ﬂsﬂpd‘lﬂﬁpﬁdes%ﬁl tiweligh bBaath hthcbu?gﬁrﬁefi Bmapsml@ese data

ypepti de, added to each we 0
shOW%doﬂ{?@g.r@e}%ltﬂbr%W@e HePRipe mh@eatédoet’%b@gstr 1‘988%1% @aeso
conm%é} & :jptigslﬂlﬁt AN ARG AR 8 SRk &S \mtlﬁ‘ﬁlqmoﬁ'h!ﬁban tﬁé"ﬁappmg
% g re specific for the epitope PED
polyphplh.’res dspeeifizald3 bivdis- eslphn ithinpbiligatiay was p@vmmbody binding to the

r|d 2 11 r ni z t he ito
cpitoR PGS PR P o | AEan kRO EPHEI L LIE s ELLY eptope
map reHAEE Thiuf) Svd Ratuateliepitdy d@eblﬁc usThX b Wb@p&ftivé bdifDaseay.
ecificities and shou be subcl oned to segregate the

[001‘44§ di Individual meppiag ipolycpmtsies micpragvalpatedyipy theis ghidity) togphihif @ntibody
o2 f4 ' | .

i 4 S0 R g, SR . 1o

formd# Uheh0meetlapging p&ﬁbﬁepﬁdeﬁ@efé@oﬂfbﬂﬁe&éﬁl@ﬁlﬁﬂ the b1nd1ng pocket of

steep eGPV ARV OHGOPAY HERRIBRIECA0E) I RgOR wih areactve

mtlb%e%ﬁ%ﬁéh%%hggﬂ ég_ i—%hﬂgiéi[%%?(%\/ %E@gfzﬁlolf %{E%)r_lljﬂ% RREFformed

using2tad8adan¢tbods: usih'g(ﬁiPE-O-slcrele@InE iHPEDIdide affixed to streptav1d1n—coated 96

U

well plates and 10mer mapping polypeptide added to each well.

[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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P1- 2SLFHPEDTGQ  P1-3 LFHPEDTGQV P1-4 FHPEDTGQVK

P1-5 HPEDTGQVKK P2-1 PEDTGQVKKT P2-2 EDTGQVKKTT
WEP030DBAQVKKTTN 2. 11 Pattern: KKTFN P1-4  PCT/US2004/027005

FHPEDTGQVK???_ P2-3 ~__DTGQVKKTTN P2- 4

-+ - - TOQUKKTTV- - - - - - "P2-5 GQVKKTTNVH--- ' ----

------- ---- P2-6 Q\/KKTTNVHS P2-7 VKKTTNVHSL P2- 8

P2-9 P3 3-2, TPKRITNVLT,.P3- KKTTNVLTV

T TR gl rRattoRs Pradizeod by Cpmpbertivg RPOB: o
n@sﬁhmmQLméwddSLﬁﬁﬂQELﬂxawRkwéLWSEEQﬂQEEﬂI%%?Mwmwawwww

S AT 062 AR08 210 nd 2.23; PED 2. 1

pEDﬁ%QQKKTHﬁwﬂﬁE@%kTTAMHQ| P2-8 KKTTNVHSLE _P2-9

KTTNAG]L EH SPEIFEDTEKKTTINVI T . P3-3 PKKTTNVIL TV
P1-5 HPEDTGOUVEK

P2-1 PEDTGQVEET

2103 Pattern: DTG

Pl-1 HSLFHPEDTG

P1-2 _SLFHPEDTGQ

P1-3 LFHPED TGOV

Pl-4 FHPEDTGQVK
P1-5 HPEDTGQVEKK
pa-1 PEDTGQVEET
P2-2 EDTGOVEKTT
P2-3 DTGQVEKTTN

2.11 Pattern: EETT
P1-4 FHPEDTGQVK 227

P2-3 DTGOVERTTH
P2-4  TGOVERTTHV
P2-5 GOVEKTTHNVH
P2-6 © OVERTTHVHS
P27 VEKTTHVHSL
P2-8

P2-9

P3-1 LTPRETTHVL
P3-2 - TPEETTNVLT
P3-3 PEETTNVLTV
P34 KETTNVLTVP

231 Pattern: & mixiure of iwo x:lnmes"
P1-1 H3LFHPEDTG

Pl1-2 SLFHPEDTGQ

P1-5 HPEDTGOVER

P2-1 PEDTGQVRKT

P2-7 VEKTTNVHSL
P2-8 KETTNVHSLF
P2-9 ‘ KTTNVHSLFH
P3-2 TPKKTTNVLT
P3-3 PRETTNVLTV

1.02 and ;.12 Patiern: Patiern is vnclear

64



1.02 and 2.12 Pattern: Pattern is unclear 64 WO
2016/ 019831 PCT/US21)1)4/1)2711115 [00196] The
w@ooupe1dssi ve bi ndi ng assays were repeated tw CBCT/US2004/027005
it was confirmed that hybridoma 2.11 recogni zed the
epi tope KTTN, not the epitope KKTTN as suggested in
[001961e  PrEle dBhiRIiNvEKRE g?dak§wer-g.r}@pe%@dtt9vﬁé GRS dslch)frmed that
bi'ndi ng assays confirned the epitope characterization
hybridema 2i 18 adcagbined thempitopeKadiThe not thy bpitapefEST TN he sugssted & the

poi g Bk P OPLS GBS TIRE b, B ot e B
charaClaA@ationde8dibednbovediol the(othee AyBaddiess. BAEQduks dithisAlfated analysis
bei ng prepared for deposit at the ATCC. 65 WD

are syppaePigs 3 ebie@r/Hdztoman2:99 (aso Tallsd O A00103); 204 4PA001-2.04) and

21 T BB T s B SLBRSRS afts RIFC o'
223PEDTG PS-1 HSLFHPEDTG P1-2----- _-. SLFHPEDTGQ
P1-5 HPEDTGQVKK P2-1 PEDTGQVKKT 2.03 Pattern: DTG

zP1-1 | HSLFHPEDTG P1-2 SLFHPEDTGQ P1-3 LFHPEDTGQV |
P1-4 FHPEDTGQVK PS-5 HPEDTGQVKK P2-1 PEDTGQVKKT F2-2

_ EDTGQVKKTT . ------ JP2-3 DTGQVKKTTN -- - ~-(r)
2.11 Pattern: |CKTPN Pl-4 - FHPEDTGQVK ?2? P2-3
DTGQVKKTTN - --- .. -~ P2 4 ... - TGQVKKTTNV P2-5

GAVKKTTNVH P2-6 QVKKTTN VHS
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P2-7 VKKTTNVHSL P2-S P2-9 P3-1 LTPKKTTNVL P3-2
_TPKKTTNJLT P3 PKKTTNVLTV P3- 4

WO 200501983t - . _. -t e 231 Pattern: ECTIUSI004/€7005

of i wo cl ones? P1-1 HSLFHPEDTG P1-2 SLFHPEDTGA
---- -- P1-5 HPEDTGQVKK P2-1 PEDTGQVKKT

P2-7 VKKTTNVASL P2-8 KKTTNVHSLF P2-9 KTUWHSLFH P3-2
TPKKTTNVLT F3-3 PKKTTNVLTV

Talla8alilat@iPatd EonfiriRat Tebke of Epumpbsemedﬁﬁed/@ Competitive Inhibition
2016/ 019831 PCTI US211114/ 112711115 Exanple 2.
Preparat|on of Snall Epltope Antlbodles [00197] An
appr oach |Paieing di { B
ant i body Bn{eenlﬁgFMH$TGperforned Five peptlde
sequencesruged | erriimTsel ection of positive
ant i bodi esi1-a& e showrdphcovkabl e 9. ThESE SEequUeENnces™
conbi nat ijpi-wer & al spys@fkgr0 evaluatre
Cr 0SS- I eaghd phkdoM: Piig LNEe  Sel ected anti bodres:

Desi gn of » ST CE[=08 eemsemmwmmﬂmmw

wten oS WAWAY AV AWAY A | -y ]

CXKXXXDTC P PTEXXA P
CROOXOT RN S Pl DTCXR000CPT
BYMNVN O PR TG Y VAT

CXXXX' XL:‘I l\l\l\l\I\I/(

- FHPEDTGOVE
P1-5 HPEDTGOVEK
pa-1 PEDTGOVEKT
P2-2 EDTGOVEKTT
P2-3 DTGOVEKTTH

2.11 Pattern: KETTT
Pl-4 FHPEDTGQUK 2272

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 Paﬁern Anuxhure of twn vo 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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[00198] Note to Table 9: The letter' XT denotes a
m xture of the naturally-occurring L-amino acids
we@xmbodisey cyst ei ne, net hi oni ne, and trypt ophaPCT/US2004/027005
[00199] Positives were selected after six rounds of
enrichnment. The results of phage ELI SA screens
agai nst the five screening peptides is shown in Table
10. Atotal of 96 phage were screened for Pl; 48 were
screened for pol ypeptides P6-P9. In all cases,
positive phage |q§nt|f|ed above background
Tabl e 10. React*# SfLEERAYY ymalLEpitape,Antibodies
screeni ng pol ypeptides Pol a tide | PoL a tide 6 Pol
peptide 7 Pol pe tide 8 Pal a tide 9 Phage OD Phage
[0019 age {dorcage tﬁaeﬁﬁ’fggtﬁu%lesl-lﬁ@{lorﬁ plidg @Hﬁ%labvfhgﬁﬁoc%' screening was
1.6477 150P7 1 L50P8 1 5249 L50 1 0.0813
performesh) Five pepiilsreqwope wed faghoselatpr of pesitiveiamtibodipsare shown in

T LEHERS et iRai bR AL BRSS9 o

selecRACmtiBdA&31 PCT/ US2004/ 027005 L50PI 4 0. 3906 L50P6 4
1, 4133 150P7 4 1.6251 L50P8 4 0.6231 L50P9 4 0.5747
L50P1 5 0.3333 L50P6 5 0.9797 150P7 5 1.3357 LSOP8 5

0. 5497 L50P9 5 0.4
150P7 6 0.2128 L50

0. 0668
L50P9
0. 0694
L50P6
0. 3449
0. 1787
0. 0813
L50P9
12 0.1
0. 0717
L50P9
14 0.1
0. 6361
L50P9

L50P6_7

At b I g ey i et oy 7

OPI
0.5592 150P7 7 1.4445 1L50P8 7 0.4143

7Pentide 4

I Ef\I')O Q

Jeg0ece8 0. 0689 L50P6 8 1.5017 150P7

n 010’7 IL‘.nDﬂ Q n f\7R’) IR(\DI O n ﬂ71

JUTO U

D 1.111022

LeOP1 10

1@§HX>QGDTGXMKP8 9 0.5725 L50P9 9

0-0.0683 L50P6 10 1.1577 150P7 10

L50r8 10
L 50P6 1

@Z?Kmmmcngomxx 0721 L50P1 11

0.4477 150P7 11 0.1912 | 50P8 11 0. 20

158 L50P8§

12 0.6757 L50P9 12 0.0831 LSOP1 13

13 0. 4898

LS50k 13 dxfpadxi

. 0729 L50P8 13 0. 51
L50P1 14 0.4481 L50P6_14 1.1052 15(

P38 0P8

L5S0P6 15

SR et 0670 Lsops 15 1.0
. .0

679 L50P8 15 1.058

15 0. 070z

L50P1 16 0. 2818 L[50P6 Io 0.0/787 I50

8

95

11 P6566 CXEORIXAQVXXYRRX 5S0P6 12 1.2041 150P7

43
P7

2
P7

16 0.0688 L50P8 16 0.8478 L50P9 16 0.4297 L50P1 17

[00198] 46 DBtq odfable1r The der PEaiPFotesa mixyBu pf IEORBuralty-0cq@iigg L-amino
: . 17 3 1 0614 L50P6 18 0.1961 150P7

fw“k%%gﬁawégéQéégﬁﬁﬂ?égﬁgv@%ﬁ“ﬁ% 18 0.0757 L50P1 19
[00199] 05 9bsitibddRGerd Seldctdddier 5XOBEndsDf bnfidfdert SIS redhihtsQf gﬁ@% ELISA

L50P9 19 0, 07 L50P1 20 0.0821 L50P6 20 0.0618 150
screeppaggings e fjvsspisenings pepties 1y hopy ipdable 397A totghyfi 96 phage were
screeQecg%)é g%ﬁgwgl% %re%?e:ﬂ fbr Bglzp%)]ﬂdgs ﬁ@ %; fns(fﬂ:ﬁsgsl p(QSltY\5e4phage 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 [o]y)

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

L50Pg_2

0.4743

L50P1_3

0.0684

L50P6_3

1.5365 | 150P7_3 0.2111 [ L50P8_3 0.8174

L50P9_3

0.6882
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LSOPI

22 0.4702 L50P9 22 0.6068 L50PI
w®20020198350P7 23 1. 0236 L50P8 23 0, 3573 LSOP9 Z2BcuUSLdRBH027005

L50P1 24 0.0817 L50P6 24 1.2605 150P7 24 0.1236 LSOPS8

22 0.0632 L50P6 22 1.4566 150P7 22 0.1088 L50P8

23 0.0643 L60P6_23

24 0. 7595 L50P9 24 0.8072 L50P1 25 0.0917 L50P6 25
Loopf) 0255 AR Thoefd D D209 iR 20| Qe Ethol2) 2 285504 P80 | oy
LsopT e s LM T Oo7etllepP7 b oo ) a0 [Lodb,oy X RadsTEleoro 5 | oaser
O U.[Too4% [LIOUTrI 207 U."UT O COoUT ] Z1 CPUT O 4
505 Q) BS54 Gidie |IKREE - | 2136 g0t pg 1 976%  bigrpe [ 060t5
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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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pepti de conposition and peptide constituent
wexpsessson | evel s for each small epitope antibonys2004/027005
fraction. Biomarkers are identified that are
differentially expressed in healthy and di seased
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mcorpullatddm}d@feteﬁc@f different proteins fromsaid
anti body-protein conplexes. 2. A nethod according to
claim1, further conprising contacting the
multiplicity of different proteins separated fromthe
anti body-protein conplexes with a protein cleaving
agent to form pol ypeptide fragnents. 3. A nethod
according to claim1, wherein said m xture of
different proteins conprises a mxture of pol ypeptide
fragnments produced by cl eavage of proteins in said
sanple with a protein cleaving agent. 4. A nethod
according to claim2 or 3, wherein the protein
cl eavi ng agent
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conprises a protease. 5. A nethod according to claim 2

or 3, wherein the protein cleaving agent conprises a
chem cal agent. 6. Multiplicity of different proteins
prepared according to the nethod of claim1l. 7.
CPAiysepti de fragnments prepared according to the nethod

of any one of clains 2- 5. 8. A nethod for reducing

the conplexity of a sanple that conprises a mxture of
Lor ot & Rethod forgeusingdife somplerdy Aga sample dish pampiigs 4 mixture of

Litd RL:G ' ent proteins fromsaid mxture
pic?#élpér’g%lg?{ﬁ%?ﬁ)&% rrfés]ﬁ% said nultiplicity of different

pr ot edpamting aboultiplidity of differeat proyimfirohh fdie wexiressrgdrbteins,
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fRA duRAbidoBe SRUS AP RI doYnBdxeS Bl snibl dpABFe ARILLROE]

bi nds gé_%lj ff:er entp pi tcr)lpe or%(gi’sti nsg oeitp 3&% %ﬁgogﬁ]glr]n?§an
epitsipd sonsasithgsdiddo muaning keids, tapd edid diflfigicdtytof difbdredtpsoteins bound
bgund by said plurality. . of small epitope antibodies
oy ?eéﬂﬁ?‘c%taw %rﬁ&oéwaﬁr%w% a8did miltiplicity of
di f f gpenting %Qﬁ%ﬂﬁ;glﬁdiﬁrﬁfﬁiﬂ?er@;ﬂtﬁr@t@% TRIPSEE Bntibody-protein
conpl exes. 9. A nethod according to claim8, further
cEBPip¥dssi ng contacting the multiplicity of different
proteins separated fromthe anti body-protein conpl exes
Wth a protein cleaving agent to form pol ypeptide
2.f r agnenétiod dQordingret digith BIGOREicBehptiginglcahitthg hO efi@iflicity of
said mxture of different proteins CO”@%ISGS a ] _
diffesant POIGRS ssopspRdtera dher snbig A PE 3R GempBYcHY it p @seigsleaving
r [atH | wle with a protein cleaving
ag%‘é%t@'?f@fﬁg%@hfga&“ge@g% ding to claim9 or 10,
wherein the protein cleaving agent conprises a
pr ot ease 2. A.method according to claim9 or 10, .
3 aher STREIEHEASPENES I? HHBRUITSABEHE MicbADA Sgercal protcins
{566 RhniRARNSE i in sai
C(@:ﬂgi o Binifl Mg@egﬁ?ﬁﬁ%ﬂﬁ%t?ﬁ@gpﬁgﬁ 43R 0 BRGtes in said
sagplé ol w/reoteinbdeives; dgsh@are | nobi | i zed on a solid
matrix. 14. A nmethod according to any one of clains
1-12, wherein the small epitope antibody/antibodies
4.i s/ anendirEsicaRting loadghetor i@yhe&iﬁ%é}ﬂgteﬁp&é’aﬁﬁ’r@&ehg

any one of clains 1-14, wherein said binding of sal
comprises a protease.

5. A method according to claim 2 or 3, wherein the protein cleaving agent

comprises a chemical agent.

6. Multiplicity of different proteins prepared according to the method of claim 1.
7. Polypeptide fragments prepared according to the method of any one of claims 2-
5.

8. A method for reducing the complexity of a sample that comprises a mixture of

proteins, said method comprising:
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multiplicity of different proteins to a small epitope

anti body/plurality of different small epitope

antibodies is perforned in parallel. 72 16. A nethod

according to any one of clainms 1-14, wherein said

bi ndi.0g,.@f-Sad G b A e - did. : i NS

S e R e e Plel P R, S g2}
wipieiro paidamtliipldiyes dierper frorisds bamidad hylurdlity oAdifétrérd gmall

accordj.ng,.to one, of. cl ai -16, .wherein sai .
o anlibgitriodits SRah Ehiisanl Badbs o gisi Bk Altia: gigh small epitope
SR 118 88d BlurdIRRSE sARP EhitckRAndbd i BMds SiBelentOiitoPR onsisting

antibodies. 18. A nethod for reducing the conplexity
0b? s enml awidshand wahpuitpdisita ohdikietand pteinppamd bisaid plurality

ai. d, met hod conpri.sing;, (a) ,contacting the sanple
Oﬁ%ﬂ%ﬁf’s‘f"ﬁg a{lﬁléorgrgﬁsﬁ a?xgchgél, 2%)ﬂlr(:lot eins wth at | east one

smal kepapitingReidamiltipeeyy dfalifferent morlds feh theR@tibody-protein

anti body- protein conpl exes, wherein a multiplicity of
cRIPpiedssent proteins fromsaid sanple is bound to said

at | east one small epitope antibody in said small

epi tope anti body-protein conpl exes, and wherein the at
9] east aahod aedokdiepid dpien &nfutthadynipristhy cantaetxig penultiplicity of

,c%gsi sting of 3 to 5 a_]m' no, aci ds, (b) separatjng sajd )
diieatnt PEPFD prearitd bRy IORIUIDER Y PESHBICRESXFT BHD dibaRpleaving

=Y A @E% .and (c) separating said

a%]ﬁole%wg&tb&kg? di rg?né%t proteins fromsaid small

anti body- protein conplexes. 19. A nethod according to

l aim 18 erei.n steps (a), and (b) are rformed .
1Gequritriand Gecostine o RenSav it serhgiGe B uF fiTBproteins
cHBRL A nSIkBRS of FolySepddé PheRbfs PRIJuCEI®Hcleavage of protein in said
si nmul taneously. 21. A met hod accor di ng to any one of
saphpde mithiegpre@in elpasiieg aganhe at | east one small  epitope
anti body conprises at |east about 100 small epitope
anti bodi es. 22. A nethod according to any one of
1€l ai ABmdth&d Bcoldind to Mgt @iof 10, hehe@flh tiRPp@oteth clehiighageat d
smal | epitope antibody or antibodies bind is present
CRUPINCA 2PFECH/i no aci d sequence of each protein in
said multiplicity of different proteins. 73 23. A

nmet hod for determ ning presence or absence of a
12r ot gimethbdd heroedirg to ¢1mina9 os diypliereis aichrorimeleaving agent
conprising detecting the protein of interest, if any,
COMPIASSS 8KPFEKBLEEPF ot ei n fracti on, wherein the enriched
protein fraction is prepared by the nethod of any

13. A method according to any one of claims 1-12, wherein the small epitope

antibody/antibodies is/are immobilized on a solid matrix.

14, A method according to any one of claims 1-12, wherein the small epitope

antibody/antibodies is/are detectably labeled.
15. A method according to any one of claims 1-14, wherein said binding of said

multiplicity of different proteins to a small epitope antibody/plurality of different small

epitope antibodies is performed in parallel.
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one of clains 1-5 or 8-22, and wherein detection of
the protein of interest indicates presence of the
protein in the sanple. 24. A nethod according to claim
23, wherein said detection conprises nmass

18pecty fRBbl Yiecot@ing Ao BBt HirthifcPfimd et Wh@ﬂeﬁgsa‘i@ﬁmé Wikaid
of a protein of interest in a sanple, said netho

Bl of g fEpemmtortpina & & realhapitae apfibadyéolprebtyertiigerent small
r ric rotein fraction, wherein the
%@ﬁfﬁgéo%?%gg?ﬁg rac%lg%1 is prepared by the met hod of
any one of clains 1-5 or 8-22. 26. A nethod according
to claim 25, wherein said %uantlfylng conpri ses nass

Tdpecty BRbeH gecopding 40wt prscpLielimp dehfe Phgreysaid puelisy pf different
Y,
sﬂnﬁil %Eﬁéﬁe a%gb{)ctﬂg%% ntl@ggl J?/&E) ?%ctﬁfé I'?(r)ﬁ ggﬁill e)@(rzlgli epﬁ&{eeinﬂbodzes
pr epar ed accordlng to any one of clalns 1-5 or 8-22.
8, Ane ording to claim27, erein said

1 denth Wﬁlﬁg i e sage! exg}seéﬁﬁ%ﬁg] {§aL cogprises gapiye of
p&ﬁ&n&%@ﬂﬁh&h&?&hﬂﬂnﬁﬁra bi omar ker, said method

conprising conparing - the protelns in the two or nore

enri ¢hed pewbging the saonple nsmpmheg tiermighoh oDprotdues with at least one
enri ched ngéq{ei nfractjons is gh areg froma saaglg.
Sl SPURREnfIBodsHg It ﬁ‘&i‘a oL = YA 181 o] e o = i 1 M |
nﬁrltl@mt?%f dfidrBit hedteins 6ehtiadsdnhlé lsdothd B sal§18dshohd @nall

two or nore sanples conprise sanples fromat |east
eptapei ant badydwshidwimg Irepitope ditibedgeraondompbreangd atherein the at

SR <oldhl UsERDy RIDP s 8RR LT oo SRR Reics

bi omgifker sépprdtindisgidtsmedt pltopdiantibodpas@eiaedipldsenfrounbound
31.. A method for determining presence or absence of a
petgia g tieeamale pish in an  individual, the method

conp S|n )
Sampl9°s SRR T A S 42 A RARIR Slig ol gnivocy
pkﬂ@ﬂkbh@&ﬂeﬁccordlng to the nmethod of claim29 or 30,

and wherein the | evel of the biomarker is indicative

of the presence or absence of the disease condition.

192 AH@&B&’%&%%% A9int 8, C\M@c& %I%rpns gﬁj%ﬁ@g@ drdFerfimhear
mor e sanpl es conprise sanpl es ro t | east ohe
sdquelitidlijual who has received treatnent for a di sease
condition and at |east one individual who has not

recei ved treatnent for the di sease condition, and

20. A method according to claim 18, wherein steps (a) and (b) are performed
simultancously.
21. A method according to any one of claims 18-20, wherein the at least one small

epitope antibody comprises at least about 100 small epitope antibodies.
22. A method according to any one of claims 1-5 or 8-21, wherein the epitope to

which said small epitope antibody or antibodies bind is present within the amino acid

sequence of each protein in said multiplicity of different proteins.
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wherei n presence or absence of the biomarker is

i ndicative of efficacy of the treatnent. 33. A nethod
for determ ning efficacy of treatnent for a di sease
condition in an individual, the method conpri sing
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i ndi vi dual who has not been exposed to the toxin or
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one of claims 1-5 or 8-22.

26. A method according to claim 25, wherein said quantifying comprises mass

spectrometry.

27. A method for identifying a protein in small epitope antibody-protein complexes,
wherein the small epitope antibody-protein complexes are prepared according to any one

of claims 1-5 or 8-22,

28. A method according to claim 27, wherein said identifying comprises mass

spectrometry.

29. 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 any one of claims

1-5 or 8-15.

30. A method according to claim 29, 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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31. A method for determining presence or absence of a disease condition in an
individual, the method comprising determining the level of a biomarker in a sample from
the individual, wherein the biomarker is identified according to the method of claim 29
or 30, and wherein the level of the biomarker is indicative of the presence or absence of

the disease condition.

32. A method according to claim 29, wherein the two or more samples comprise
samples from at least one individual who has received treatment for a disease condition
and at least one individual who has not received treatment for the disease condition, and

wherein presence or absence of the biomarker is indicative of efficacy of the treatment.

33. A method for determining efficacy of treatment for a disease condition in an
individual, the method comprising determining the level of a biomarker in a sample from
the individual, wherein the biomarker is identified according to the method of any one of
claims 29-32, and wherein the level of the biomarker is indicative of the efficacy of

treatment.

34. A method according to claim 29, wherein the two or more samples comprise
samples from at least one individual who has been exposed (o a toxin or pathogen and at
least one individual who has not been exposed to the toxin or pathogen, and wherein
presence or absence of the biomarker is indicative of exposure of an individual to the

toxin or pathogen.

35. A method for determining exposure of an individual to a toxin or pathogen, the
method comprising determining the level of a biomarker in a sample from the individual,
wherein the biomarker is identified according to the method of claim 29, and wherein the

level of the biomarker is indicative of exposure to the toxin or pathogen.
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