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M croorgani sns are very diverse in terns of

BACKGROUND OF THE INVENTION

[0004] Proteomics involves the measurement of gene activity at the protein level.
Today, the most common tool for proteomics purposes is the combination of two-
dimensional gel electrophoresis coupled with mass spectrometry (2D-MS). This system
has several limitations. First, the detection sensitivity and resolution of 2D
electrophoresis is low. Second, use of mass spectrometric analysis dramatically increases
the cost. Finally, 2D electrophoresis is time-consuming. A very well-equipped
laboratory can only perform about 200 to 400 2D gels each week. Accordingly, there is a

need for improved protein-analysis methods.
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anti bodi es that bind epitopes consisting
[0008] The present invention provides sets of digital antibodies, and methods

cbmprising use of digital antibodies.

[0009] Accordingly, in one aspect, the invention provides sets of digital
antibodies, wherein the set comprises at least about 15 digital antibodies, wherein each

digital antibody binds a different epitope, and wherein each digital antibody binds an



of 3 consecutive am no acids. In other enbodi nents,

the set further conprises 100 digital antibodies that
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binding profile is generated.



unbound protein. [0013] In another enbodi nent, there
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[0016] In another embodiment, there is provided methods for generating a protein
binding profile, said methods comprising detecting binding of protein to a set of digital

antibodies, whereby a protein binding profile is generated, wherein the protein bound to
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sequentially with the sample).



specifically bound); (c) detecting binding of protein
to anti bodi es, whereby a protein binding profile is
generated; and (d) repeating steps (a) through (c)
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a virus, as well as methods for detecting and/or diagnosing presence or absence of other



sanpl e (such as a test sanple suspected of conprising

a sanple of interest), said nethods conprising (a)
contacting the test sanple with any of the sets of
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gnp e I's characterized using the conparison. [0029]

- ljé)ﬁ @not hehen‘aodi nFnét hgre is provided nmethods for :
act er IANGger gnpedifnents thatsy is pravided magiads dy characterizing a test

FARY GRINR TR PRI BB RSBl bl el At methods
pgisingda) aphiacitsthe test semple vatinplyefitis sctsaf digitel dintibolliy

- ' : ' r.ot ei-n bi.ndi rofiles
G BB Bl BB BB () PG Rb Ry o
prawing ¢ desoling tanding of faotyingé astibedizetvehendbydi pgoteml binding profile

' i ' erej n..under ndi.tions that .
B BhleP ;i HRS6RpRGR Sl iR sy e B e i
ignatyeif protgix pinding profiles generated by any of the methods described herein,

whereby the test sample is characterized using the comparison.

[0029] In another embodiment, there is provided methods for charécterizing a test '

sample, said methods comprising comparing protein binciing profile of the test sample

with a library of protein binding profiles, whereby the test sample is characterized by the



detecting binding of protein to anti bodi es, whereby a
protein binding profile is generated; and further
wherein the library of protein binding profiles was
generated using any of the nethods described herein.
[0030] In sone enbodi nents, characterizing conprises
characterization of a cell, bacteria or virus
(including protein or protein fraction derived from

co?n%gn%mb %/%%:r% tﬁ% gl%(#élg Ii)mdy rPlrgﬁleé Te %rez)gtlgﬁlbgsasm]gth S c%lrnrﬁ)rising

(appongacgiag khe texy samslan’mheanyasf thfesegs of @aitrd eplghedics ﬁescnbed herein

urAe€ CAHGEIQ UBat Mm@ i@iﬂ@ﬁ]gr ] d)rfﬂloﬂal?amﬂlﬁu{geurg)ouncﬂ%rotem (©)
at.hoge r non-p eni and/ or

nom
AR RE PRk of B G B SoHBE RO psias Dyl i senerated
argtfagieer whetethe Abefoof pothmrbindihgeprahiles diaagemestadaisingndy of the
m?%%%Q?ggmg}(gg racteristic of a cancer is determ ned.

I n anot her aspect, the invention provides
nmet hods for determ ning presence or absence of a
obaqt eri a,In\sbmb SmObdigehth, dhﬁlraé?(eﬁﬁﬁ@l:cﬁnprﬁéd alaﬁet%ﬁ@@ksn of a cell,

risin cont actin
bagRop e e imsC BB oS P PR ittt b
vioghuiatsaopk. thatherpantbvidimdnisnchiangteriging copprisenehisification of a cell
mr§g8}{£)lg Oadd %%0 U&qcé}&gt & Erecz(ngérogsetoecat bzﬁ‘genab hng 'seﬂgplgf(e g., as

protein to anti bodies, whereb protein bi nd
PWF‘PF ar pen-gaihegericepnd/ Oéﬁwla')mc %ﬁ%ﬂéﬁltmb {theems etﬂ&dﬁnents
thB type stgeptrade] hrel/@fotHehel dvarsitdiapasgiik €andtdr Prdghestipy bt teristic of
ag%ggl roflle of a reference sanple, whereby
presence or” absence of the bacteria, virus or cell in
the sanple is determ ned by the conparison. [0032] In

[oasgt her embaghume Mspedi AL im0 \Prdl@sts nﬁ.&th@&s fdr0 eetermmmg
determ nin pr sence or abs nce of .and/.or ntif X g
i AR

PR PULE VI o OO GURIBIBY BTp omP
coptwtpey R nigstt Shelpbr ow#h nhdissteiohgligabhntimdes destribed hemnphader
co%HﬁBﬁsCHﬁfj pQJ;thlSlH@Bé 5('b§‘ Q?t‘icﬁﬁll? MR VEng bobiitt BoR3H; (!‘5 bdtecting

he proteln bi nd I Ng a_rererence sanp
bl{m@% e%pror’:ﬁlré?e%vélé%?s Wélﬁ@%he@r%{ﬂa/ giinecREptile s, g%slrﬁrafq#eand (d)
oagiafih@theprdteih binemi prcfﬁltdeﬁtﬁdf tehirsatipleywithhbe growpeindonprofile of

é@?&%x‘? saﬁ%ge “ﬁ’]&%ﬁ FESQ{CE st Oféﬂ i bifilifa, ?rFeBIaEe‘?ﬁm the

ding con ing a
fﬁ@m%‘@ﬂﬂ@ﬁen%@%§ %$"@®g$¥al anti bodi es descrlbed herein
under 8 condltlons that pernmt binding; (b) optionally

V|ng brotein det ect| ng di
(oA w no B RS B R o s, %5 P et dSermining
prpyeotd drenbsencgehardatr adentifyd@B8aniple ahwtdet, sedodiade omprising:
oﬁaﬁﬁﬁﬁ IS pRIQY b %%d?@gﬁa {eQrsaflflE led?&i chc% ?H&ﬁ‘o th@sample

sence of and/ or |dent|fy|n9 a sa
ofgigtereshith éléf*spr@@f-ﬁjpmglinﬁ Fre ge of a reference sample whereby presence or

absence and/or identity of the sample of interest is determined by the comparison; wherein
the protein binding profiles were generated by a method comprising (a) contacting a

sample with any of the sets of digital antibodies described herein under



contacting a test sanple suspected of conprising the
sanple of interest wwth any of the sets of digital
ant i bodi es descri bed herein under conditions that
permt binding; (b) optionally renoving unbound
protein; (c) detecting binding of protein to

anti bodi es, whereby a protein binding profile is
generated; and (d) conparing the protein binding

c&xﬁgiohé %apEert*rhtebl}l@lﬁé (%?%Ph(ﬁlamﬂf trbnévih 4 Qﬁlﬂfu){d %ﬁotaﬁokﬁd@tectmg
bi.ndi ng profil gener a

0
bigdiag pf w@@mﬁ@ fl@mﬁ) W&W aﬂ%@@h&@“@fwﬁs éﬁﬁéeré‘ﬁé‘/ or
identity of the sanple of interest in the test sanple

dOﬁ%;oet er r?tnr}i%?tﬁ?r erﬁllﬂ)%uﬁé?lmﬁ%% zso&é)w{ﬁgcp ?h%;hohpf '&Q&Ekﬁ{ﬁ gpresence

r ovi tECI
o plesseqecel arm/orabisetrfwgoer semnple orf ingreesti feid mytheds seppesieg (2)

cdntdcBRE S liest SAhfle m%, .lsh@édisof% »sﬁg MG saPIPS infilest ith any of the

B0 Rb ieloD ythes RS polei whBRLconibr 131 PBFSF Frgies ®
offtfondli reniiving mgaopmd)fprdtcas, g:en&reau@ btmyluangrf pioteithéo antibodies,
w%é%g%r(g% %rr{(*i)lfgd?rohﬁ:r §| égner %kay(d gr a eﬂ‘ﬁl% e ﬁﬁ;?éﬁ bifding

entit i'n the test
proflpsf ghej tgst d‘ét‘ré? i th é‘d‘bWY 9&@0@%‘%@% awﬁ'%éfreéat?ﬁ Pyany of the
m@m@aseddacrmeﬂ GhefRth, Mhedeby Preddnct bEatseide anB@RRIAtifySof the sample of
hod. c risin a) contacting a

eé%S éen‘(ﬁ SXma]e Pt megwct:hgncﬁfn gll]s(ﬁ)g the sanple of
I nt erest mnth any of the sets of digital antibodies

d@&@@pr | bedln A?.s(h@ﬂ SbYAgRLn: AR h@DRIed nétho@@ fd¥idketecting presence
bi ndi ng; optionally re V|n un o%g pr ot ei.n;

)
OLRDPEICE ﬁ?yd{ﬂr Hﬂﬂ‘ﬁ@'”@f“ Propleat ptergs a%ﬁ‘ffrfﬁ pdsCompHEpg rf%)maarmg
a pfadie lbnndbxlgrmld)mg oph @dst benpls sigpevtddadfadmprising t}tel‘t}an"lpleb)‘fam}trest

QE apf,&% 998@94’ gB%OJ{)]u%S L%@g&ﬂgg%g%wﬁé n%th%ey 4 ribed

escr erein n anot
h%rsnpewherettm@eseﬁeﬁe?ﬁ Jbetncp ol PridsntEPh Mssafnele qfdaisresy i thgtest
sainpi€lsl deterBRed ®Y ite @mpatisdhS whedi the FRéthiadsndiProfiRi dTghe test

sl BoaEaoact U FePRr T LSl  {psiigguspected of
cqreprising the senplg; of(xbt)ere@tptvntbmawoy thee pey ioh @igitah pwsibadies described

h&Ethu%Hé}acoﬁcﬁaiorgeﬁzﬁ %Er’nﬂ%ﬁi’dﬂ@'(ﬁﬂo&fonﬂry%ﬂbﬁn% anound protein; (c)
antlbgdles er.e indin

otein
dgeiap Qi LR y° wORBUR Rl prtie PR eartg © senerated
amt té libraryodf prdiein Bindidg 2060 ¢08 gab2at EOTINISRO 08 B 3RFh0dls tiesstibed
h§§£ple with the protein binding profile of a reference
sanpl e, whereby of the cell, bacteria or virus in the
test sanple is determ ned by the conparison. [0036] In
[0@)‘39} her enba@ditnde Bpect! BRIiBvdnSoR hewidie thdifRidh stSidémitying a cell,

B PRGBS B B 71 b D
antibodies described herein under conditions that permit binding; (b) optionally removing
unbound protein; (c) detecting binding of protein to antibodies, whereby a protein binding

profile is generated; and (d) comparing the protein binding profile of the



conprising: conparing the protein binding profile of a
test sanple suspected of conprising the cell

bacteria and/or virus with the protein binding profile
of a reference sanple, whereby presence or absence
wanshogosshdentity of the cell, bacteria or virperus20e3/032574
determ ned by the conparison; wherein the protein

bi nding profiles were generated by a nethod

estpmEe wih (e proeint tacding graﬁlsaﬁmﬂeﬁ?rmct karaply, wolierétyen f the

%LE‘Of di |taI nt bodi escr%gﬁp Fereln under

& F?tF‘a‘iH% YRsEn fisy fﬁ‘farBﬁ’ ﬁdﬁ FEErMRSY SR SHERaryon-

renovi ng unbound protein; (c) detecting binding of

protein to anti bodi es, whereby a protein binding

- [Ho3s] 0951 1 € 1 f AAGNRI ahsyd.mkpcoa%}e ik Br AU h R PQdiciR R ning
here is provided nmethods for detecting presence or

phsare er afseaedf and/oddattifyivg agely b@etbxha ardag tvrnd, asidnctthods

virus.in a test sa e, .sad conpri Si

Sapaind sgmphie GEPBITHFEEprTARH B STHE® sEpETet

dogpiisthg thaktll, bactesandes eirudetih R RoBinbIRIg [F6fld of & fil&ence

that per m t bi ndi n b) optiopally remving unbqund
FBRIE: "ﬁhe’ DPrERERSS F?F% %ﬁ ‘H’H}"i’i g‘g&f‘ i dhecsiet], Ragteria or virus 1s
aBiciniiged Bpthe WOBHB1RYn;awheRdi® HRIprotBinildit frb Mk %@re |g§nerated bya

generated;. and _(d) conparing the protelin bind
Brethod cgmpfisipg () C?Iégttmg &P evorltbrﬁna of thssgls of @fsmﬂ .aetef&dr?s

labdebOOhREiR LihdeR SotiBisis M2 Pedbt BIRYnST (b) Bﬁucﬂiﬁﬁ)hggﬁwmg unbound
descri bed herein, whereby g*esence or sence and

PERSFIR () desgetipg bindisgiof pw&’e@ anibegies, Wherghy p profaiebipdigg profile
Lgteis determ ned by. the conparison. [0038] In
anot her enbodinent there is provided nethods for
' ggbgfting r ..absence of and/or identifying a
bact ﬁﬁp ?‘VFP%QW“%EPH“W¥?H%H@“§éﬂﬁkF§Pﬁ@P“$mwe

CPHRBHdeT aﬂd/&h@érﬂifﬁn@h Béli, l&ectaﬂmddvcﬁ viths & 488 tsang;ﬁmbla
suspected of conpri si.ng the cell, bacteria

FeFHods Gormpriciog (hsomfagting thp et emplhithRRge kel of digital
dRiYaRk aekchYediitYeif hnddd GondiBI A3 @63 p Qfﬁﬁpﬂmmg (la%ﬁioaauy

wher eby presence or absence and/or identi

EGRQVing ‘B’é’etl@’r Prateih &) detegting kinding phroteinde agtmeé wh;;reby a

gﬁﬁ&ﬁ BindRE Joyaik eﬁ&%@ﬁhﬁ‘%@) co\“A]ﬁﬁﬁé fhe HitfRein Bin@ing 'p[:bﬁle of the
inding profile o e i1s generated by a

tst Hewlowith p ligrapgef r(r%tymmdm nghzﬁ @35 el by any of the methods
BEEHSRRR3A O3PS pr&emtcas tabgegc@amsde%@gmfﬁm%uﬁ Rﬁ&‘éﬁ&’ or

of coggr|3|ng thé sample of interest wth any of
e gptgrmple igdaterporpddy tieewpnagae. her ei n u nder
conditions that permt binding; (b) optionally

'ﬁ&ﬁQY'nQuM&RQ@HQmQ&QIﬁk@nsA&Qm@ﬁ&ﬁ&khﬂGm&hﬂﬂh&Gme'
protein to antibodies, whereby a protein binding-

OF §1sPice of andferidentiiing 2 seill basieria ausfes virup paig msthoihcomprising:
BoAFARY AP Okin! Hiing profile of a test sample suspected of comprising the cell,

bacteria and/or virus with a library of protein binding profiles generated by any of the
methods described herein, whereby presence or absence and/or identity of the cell,
bacteria and/or virus _in the test sample is determined by the comparison; wherein the

proteih binding profile of the test sample is generated by a method comprising: (a)
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AN

is generated using any of the nmethods descri bed

herein. [0039] In another aspect, the invention

provi des nethods for identifying a test protein, said
Qs nprising (a) contacting a sanple c

VUﬁg&)tgs,st7&.|er otein wth any of the sets of di SE?MFS%OQI%ZSM

anti bodi es descri bed herein under conditions that

Q:%ﬁlm:ttngm t@g 'sﬂgple sn(s?):ct&p&} & hLIYI Eﬁergg}ﬁbﬁg)f HIGEY Rbih any of the
prot ei n, det ecti ng res nce or absence of bindinhg

Sets of éngé@lmntlbpchwtdem@pe erein ungdé¢reconditionsiihat peyont kindinga )

L e e

a?‘ldlmibysii moteipilﬁruﬁhﬂa)rbﬁleﬁmnpmmiem thevlieiagi of ptdiein binding profiles

t f th t
il sy oLt BRSSO 1) (het

proteln [0040] In another enbodinment, there is
d0@3%] ded it :moctsr fspect| e mveﬂtwnmgowadctsemtthodp rf@’u@utlfymga test

n esenc or_absenc
TGRS ERRRO S RSRE 1) doRBhobe’? fTe mefBRE i e protein
amthl dnyaif g sdssxf digh@barhiboéics desohiegddicreifinde asddi@da Uhat
*g lta antlbggles bi nd protein, wherein presence
5?mw 1§ WAPYQRAY 5P8¥BAce of at | east about six

RBb&OREPSotiR; (d)ReRE@HpSirtbentd R hBlecd mlﬁ&'ﬁg]éﬂ grofeitite §nt1bod1es in
| i near. ami no aci d sequence) of the at |east about six

i geb pebsreinsat jeastrhopt %lﬂeﬁttﬂfathées&m REPISIn; Wherewi presenee of
ik g iadiedtes ReQhEd &F & Rad D& @IX%BHH&S ROt phkiR %erem the
co rising (a) contacting a sanple conpr|5|ng the (
ityfi-e¢ BRer ining agidyseqfengd) of thetakleatt abiugisikgpitopes is used to
@ﬂ%hggggsﬁﬁgﬁscrlbed herein; (b) optionally renoving
unbound protein; (c) detecting presence or absence of
anti bodjes in the set. In sone

Anhe! ‘
B0 Dot £PARNE Pabbont URRE sgre b S ondCnoms « s

Proteg, saﬁprhé*ﬁodsrboln%ﬂghﬁ detbg %}es&ﬁbe%fl atdesde R gr@ Blotein

there is provided nmethods for jdentifying a test
Pt asy of the sply ofdigite) qutibasigsdpsrifed hereint Wisrpin gt lepsb alpqad pix

IRl gfa PATU LB AEEBING Protdis widRmt #Men@é oﬁ;mdlhgﬁﬁfca@pﬁl%em%é &f at least
ngtopes recogni zed by at 1east di gi ant 1 bodi es,

RSP EPitPRes AR e @aein, whssein theiidentitegi £aliness pmingdicidssequence) of
e 14268 h bix &4?1%5&' iPudl fﬂ@ld@ﬁiu@fmd%e{e Wh&@mqgé bidGalE oF

is detected by a method conprising S% contacting a
PENPInds gepmpgtadising ampshodesmpping ép)ncomamng 2 samg comprising the

T

digital antibodies
rEReXIg Enbenbpretin; pchdatdoting prsyende peahspm;g opblegheg oépmtem to

ggtt?[%'a?e@ i Ihe Qétn % E@n@ém&fdﬂh&ltg tﬁeQe§ BHtQR gﬂ)rgzlsﬁts ori} am% 500 am_mo

acids in length.

[0041] In another embodiment, there is provided methods for identifying a tesi
protein, said methods comprising identifying the test protein based on the idenﬁty of at
least about six epitopes recognized by at least 6 digital antibodies, wherein the at least
about six digital antibodies bind protein, wherein binding of protein to antibodies is

detected by a method comprising (a) contacting a sample comprising the test protein with
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wherein at | east about six digital antibodies bind
protein. [0042] In sone enbodi nents, the binding and
epitope identity of about 7, about 8, about 9, about
10, about 11, about 12, about 13, about 14, about 15,
WaReM0392 about 25, about 30, or nore (sucH@&S3H3982574
40, 50, 60, or nore) digital antibodies is used to
identify the test protein, In sone _enbodjnents, the

AR mefsmﬁ dheitel wheiesdeserihed Besipa ) SplipuaHy rempying unbound
5Bt RE) dd&RhE bbésén@é BF FBRbARBf bindBig of plolBto AFbIIRsRE 1Y set,
sequence bound by the antibody) wth a database -
wharpiniat leag) apew sixi digitibeptdadies bl prateiti on (such as
sequences of nucleotides or amno acids). In sone

pokgdi menty, s&n@eﬁméug Qﬁ%xh&ﬁ§ aMpﬂoﬁE:ﬁérﬁitﬁofabbﬁ‘t 7, about
other enbodi nents, the sanple conprises substanti al §g 25,
ou

$HuabeutH; abait 40, ap@ms; abjopt ka et d 3. ditnbant 15 phoue2q,
ogyﬁ(fj %gm%?é Eﬁ’tﬁ{x SisaQ5ut 46! P @0 2 m ?(2@11@@%1“98’@16; i®hised to identify

araéter|2| etectlng presenc or absence of

tém ddst)proteaie nl[msfnym mybpdiventsthe methpilsfrber campiiserthhreqmparison of

0 ly

L

with i ldotdlask mmmﬁ@préangsegu@bmﬂﬁabhpn (Siciis s@queaes of c

ﬁf? 'é gsC{]rlﬁ.gﬁxréol ?Cmda ?t bsgrcrllle%rsnb ?ne s%?ls @0&?{9@ gmre protein.

I on pro elns ’CO

Bidthdrethboimichispthe safsle asryprises h&staptﬁdlly;pamprdemt hat
conpri ses an antigen recognition site of the required

: f()%ﬁgj I I CI Ly, an o-tl—}l%?ﬁ@lg&d PR 8RR YRR fdratreening, and

chick uman, or of any other origin _
(nlethloﬂs,lﬁblr nlyarknﬂ&mmgz ekdemg iplrectice s¥ abspi3@ 46 indAg idemé lying protein
her y C asses a variety of sanple types

8’?63 B eﬁgescgﬁ d&’ &"bl ood and other Iiquid
sanpl es of biological origin, solid tissue sanples
94l as a Hi @pwdxp@mnmp@s mopesenal @rmbt)@mesold?loe?é pptébodies,
grﬁ‘fboxf gr,aéxggr{tg rpab alﬂl% tﬂ(‘zﬁ) %g%@yetc* bﬁfn%ﬂtfz ant1 Sie§ %ﬁl@le
sanpl e"Cenconpasses a ’cl'i ni'ta sanple,

Chadi (S3E3), oeitdnts thereofc fiksipu peoteinetdmmispean ametmis; por@elll,land any

t : . ' G
8?1§ra po Wegﬁgef AR co&grglg'easl agﬂl€ n) g(l[o%ﬁ'lltloil %Mﬂ:‘ eﬂ}&%@l&&fi r@;gé;cnﬁi 1ty.
dhyagibotiieesny bé owries aatptabbit, bickine hulaan, sueiping otbsr origin

ult aﬁg |n1%£an5b(ﬁ% ncrease, enrich and/or

y pur| bacterial or viral sanple
therefron1(or in sone enbodi nents, to_ increase anmount
Y0451 sanpl &s ussd bpreins | %@pba@nmms%ﬁawwtmfﬁa@yle types and/or

§§ Sudfdd bk?&)dfaﬂle Ulr HE} gﬂ;ﬂ@sr}%fgmlo§cagomglk,asgf1@ﬁésﬂ¢ samples

yéast's, Vviruses, pl ants
amhma hbjopsy e;ieumemg)r tmﬂmvblrsﬂmwelé\%dem% erefrom, %dﬁ’m rogeny

[Fﬁ}{eo?o’irl?e efsngsa Sleg’ ncongpealsémg hgggl%ax%ﬁg,nzmﬁlaﬁg Lf1fRd ells in

es€e sanp
culture, cell supernatants, cell lysates, serumn, plasma, biological fluid, and a pure or

enriched bacterial or viral sample derived from any of these, for example, as when a
sample is cultured in order to increase, enrich and/or substantially purify a bacterial or
viral sample therefrom (or, in some embodiments, to increase amount of a sample

comprising bacteria and/or virus). A sample can be from a microorganism, €.g., bacteria,
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prepared by nethods known in the art such as |ysing,
fractionation, purification, including affinity
purification, FACS, |aser capture m crodissection
(LCM or isopycnic centrifugation. In sone

enbodi nents, subcellular fractionation nethods are
used to create enriched cellular or subcellular
fractions, such as subcellul ar organelles including

yg ?l %nfscs \% rB or Oétlr {; égﬂht 'anﬁr?zﬁ’sag@ ddﬁﬁ ﬁm{?@éﬁé%ghumms.

ranes
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R A S | o S S Y
chanoloﬁdwmm\myb,odmmmhsmpﬁh@atmentor oail qycke\pardia'aysan

anti body conprising a heavy chain variable region

and/or a light chain variable regions of a digital
(6061 body pr erhtieee ambgdimeiis thers peproRdeg hybridmna pypduping p digital
alnﬂb Isbllact@d fieh h?lﬁﬁl@diamz 04203 be2.invia @&m@anwmm@&ean
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t th {
SR 3ied s ST b Rl Bt e o ERRedr L e
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ovi des ‘conposi t1ons conprising conpl exes of protein
MAth any of the sets of digital antibodies described
[(oes&i n. | nn afidnembadiied] dests prb\h@edi P ficR cPhPVsiemy of
tg%%:e?sggggfglé %ggc? f.lr:TpJe SJ gc?téeer‘%}{ 81 8%@%m%e&u%legt]; t? &)Irrl: %lsmons
aqfvodserne ansof thhwethpdsi dsssmubecsheawle I bmbpdz@dm( thg nkfemilon

Méé%rcoﬁb&{f’tﬁn@ %mﬁr%mg%o&%leké% Aor @R With hy 6F §adct A Qigital
such as an_array é er e od| ts t he agtlbo I es

S Eediq e AL bBBLS qpodge DB HRRTe Y e
dofpeditiorodo nipiiev d@sofahc@npd gigithlcingbdises \IB cADOUH DI D A4@ a
sﬁ%gfeu ‘I?’I?Q)Qr?’e/ e%%éizndénts, the antibodies are immobilized (linked and/or attached) to

a solid or semi-solid surface, such as an array. In other embodiments, the antibodies are

labeled antibodies. In some embodiments, the invention provides a compositions
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conprising a sets of digital antibodies described

herein, a sanple, and a set of conpetitor

polypeptldes wherei n said conpetitor pol ypeptides
ng‘lse the cognate ami no acid sequence(s) of one of

MYttt al antibodies in the set of digit afCT/US2003/032574
antlbodles In sonme enbodi nents, the conpetitor

I t h t .
T T M T —
qblog'ptp!ides a{hbtebﬁdl(ﬁa)tn@?mr ipbigPleptidéiomprikse th‘é?ﬁ@a{e amino acid
the kits fur r conprise.instructions
FOTael BF ol et st MLk irB el Sl i gpes. I some

embodiineni] the cdrﬂ%tx&ﬁtpb@@%tﬁl‘és @e@abeleanobi | i zed (i nked
and/or attached) to a'solid or sem-solid surface,

as an enhodj

znt hodi es hg%(éoq?(%rk?e‘?] &4 lelfrf R d n?ﬁc‘gilfi"?slmgo‘l"ﬁ &f the sets. of digital
enﬂmdnenﬁéﬁcﬁbedtmm kmsomraafbbaﬁsen&nme efts fut@ed doipdikd ﬁ§tructlons
g Eﬁﬁ d|n rofil es described herein. |In stil

7] alfﬁwgﬁt‘%s ribgdchegsin. Josppon embedimpshisstie aralbpanﬁwe
immsbllnhéd @hiErane/h B 1S a séf¥orkbrhi-soHAMRFhRES i cRaSAl array. In
of conpetitor pol E(gtldes wher ei n said conpetltor
BT FEMGBEGS, tiecifiprdies wmbeled mitbedis Wt efhe embodiments, the
KR QAURAPERE Sy SHthOMsralds dﬁﬁﬁﬁexﬂ 'bgidfr@ pré¥ilbd Rk hlaﬂ% tlll

set of digital antibodies. In sonme enbodi nents,

etsperiadgnents theddtfurthersompesds atatich oin sgl mi@r ﬁmmdlments the kit

B B

S by S EGER, AL 1 T A
RerpRissdhareEysie pringasid sspizanpi(Ppf ggqg%ngleshgﬂal antibodies in the set

YA PR AL o D5 i

egnpitapobpeptldatshd protein binding profile prepared
using a set of 100 conputer-simulated digital

anti bodies. The X axis corresponds to each of the 100
digital antibodies, and the Y axis represents anount

of  prot ei nBRIGRPESERIRTION OF JitH RBAWBNGS ot ei n

0adj Ng PrEGURS: £ARS
B by cao g??ﬁ‘%"%?%‘%tlﬁ&a“@%o‘%f‘%%&ﬂ%@@’b%?
ERIpIEE SCaHCRGHPLIDERUE AR aplypepdidet for erobp Adndgropp bitees
ggslg&gpag froma sinulated sanpl e conprising one or
nore viral protei ns (panel A), and a sinulated

ont r ol anel. B), using a conputer-simnmulated
E‘l@? bf 1ocfn§WPefeﬁﬁpwtangmalpteraﬁmrlh&é.pé@emwux paodile
pRpires sek Of BRI nDhiter BRnul &*gﬂzloltaﬁdxbdams' BREKES;s and

the 14 2004/ 035742 PCT/ US2003/ 032574
- corresponds to each of the 100 digital antibodies, and the Y axis represents amount of

protein bound. Each bar forming the protein binding profile corresponds to the amount

of protein bound by each digital antibody.

{0051} FIGURE 3: depicts a computer-simulated protein binding profiles
prepared from a simulated sample comprising one or more viral proteins (panel A), and a
simulated control sample (panel B), using a computer-simulated set of 100 different

digital antibodies. The X axis corresponds to each of the 100 digital antibodies, and the

14



Y axis represents anmount of protein bound. Each bar
corresponds to the anount of protein bound by each

di gital antibody. Panel C depicts the protein binding

woabedoss7at ol | owi ng subtracti on of the contr ol pquahaizn32s74
bi nding profile fromthe viral sanple protein binding
profile. [00521 FI GURE 4: shows one illustrative
ebfbl@i;#irmmente hnmunii og” ipta@¢in hotrido diyh bayi correspondsytodiie anfp@nt of

I nv d 6-, e rotl er

V\])rlof3 bOQlB% le) | ch J] %r 1 %r}u%ody £ il’ztmeav aeli)mﬁ € prg{em bl?JlI&g proﬁle
hfo(ybwtrigrsohlmnpm ofstjis tam! pfonsn bindig @Cbﬁl@ fromahévind satple protein
h it al TthOdIeS are coated in each single well in

d 8’?%9? forming an array of antibodies within each

m crowel | . Fluorescein or enzyne-|abeled single or

neos2]pl e-  EIGUREA: | shbvb bbh@illugtaltiyp epbodissniadfa digitabshtibody

ST T R

aﬁﬂbrhetﬁYa\&ﬂhlblg Qitoinatie highithiotgHpatsietems. &@ﬂﬁd&dqam&mmdred

vi e nder a fluqQresc er |nned| tely or

et ant ¥ f@ateay} ea&ﬁam[f"éeﬁ g, lgmnigm aray of
agitibodikd WitlEA RN mMRIIWINO Wudr&scéifl OF eSﬂSbiéddu}I/ghéMmulhple—
DETAI LED. DESCRI PTI.ON OF THE |.NVENTI ON 100531
prrECRAIhIbHOERRIYRSRIdesermPReE i iy Paip<liassier preteig sample, and then

apththaedivah thh MtiboliRS RN ASHea AR antilBQJld)L RfRlch HRer8fioh APRTer.
often terned "cross- reactlve anti bo in the art,

avignalseandie vigyvedameeraflyosescens rf@éﬁrerrmeéhaaelt pafEberanplifipd by
Padl Az he-Dorpelian ABIMBRRceiAMHNRAN LR cleReRenRivignd
protein 1n a Sanple, wherein the protein bindi ng
pattern, terned a rotein binding profile, may be

used to ¢ hQE&E%%FPzISES%?mTfI@Nﬁ E’?lﬁrﬂ\w ENOPY ot ei n
sanple. The present invention stens fromthe insight
that cross-reactive antibodies (i.e., antibodies that

r B88Yni ze dhapPresepinispben stemyirem ihe dipeovewghat patibodiss that
bicB8bnfye Ml pBlyb&itidé ePltopeR dHef tehDkd PBYssReadhSE Sntitddies” in the art,

conbi nation to generate a protein binding profile of
s#F Bpedilap combipationgtp gpropate g sharpdieristis aptsire sf prading between

CQ@B@&E&B%@%a%&Qﬁ&% ¥ séﬂﬁ@ Ll GH e d?&tleﬁ’l%l&gng patterln, t)ermed a

dentification one Or nore conponents In a sanpl e
aweremblmlsz pli«?&@ﬁ m@e ugid fe charagieriries orcifingerpfinty’ ghepiretein sample.

gk drBeRf Jﬂsefr}g@ﬂ st@ﬁ{sfﬁloﬁgthf: Er%lgh?{ﬂai QQ&Yre@tﬂQ hﬁk?aohés (ie.

conferre bi ndi n sets of

attibpdieH that rf:@gprzets@ah epltppas sadibue av(emewéfwo &ingparanlfiplicity of
p#;;%{ ﬁisf]ma b@ﬁgeﬂgn n%lhé t§ &%Ea% géx%ge}n b{r)xﬁﬁn@%oﬁl@@ﬂuﬁ%lent .
5|ng od§ at d

a Sl ng e antl one or a
f epcifieibit =eqch that senpermanbechasetitized, thiquely idehtifieds(sbidinge

QLG fifch Oy f%le of %lol'eyCOm?)onglrtg & lg%cﬂ& & ntgﬁ{)ﬁ‘ed Thys

conprises 1 nftornmation egar I Ng presence sence
ofpephiotyedfiresults and information arising from antibody bmdmg 1s conferred via the

binding of sets of digital antibodies to protein in a sample (whereby a specific protein
binding profile is generated), rather than by binding of a single antibody that binds but
one or a few proteins, as commonly used in the art for specific detection. Generally, a

protein binding pattern comprises information regarding presence (or absence) of protein
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WO 2004/ 035742 PCTI US2003/ 032574 bi ndi ng and/ or
intensity (anount) of protein binding between each
digital antibody and protein(s) in a sanple. The
wbQb®joss7i ndi ng profile can be used to, e.(g. pcrasrnsbdigs
the source of the protein sanple (e.g., froma

pat hogen; froma cancer cell), or may be used to

i Wadihg dngl/op intelaitg ¢trnaunprof piobdins biyiding bawwan egh digitasantihodysand

a novel . pat hoge 00541.The digital antibodi es, t hat
et Gt SES SR Pistrige el e i et the
s{eafek bf ®abloteil badtble &8 froth h PRBHgdRE RbindiafifRr EAN LS may be used
consi st ng of 3 cqnsecutive amno acids, 4
clordsatifyqr detesh Rieviopshyerkneyn apeap suchaas@inpécl ARG Iaci ds,
wherein each antibody in the set binds to a different
S[?%dr]] | i neahe Pigh ﬁlia@lﬁb@ﬁésté.mgeecogg@ gxﬂalfﬁtgtimb'tgpé‘si(baﬂ
of the epitqpe recqgnized by a digital antibo i.e..
égm'écw@eélbﬁh%_%ﬁ E‘gf;ar BePLdG GRURRSE FRRSISHRR bl cqpicgtive
OfmiRo QS § eoiskMRiva B Rfds,b¥ )5 cofsethtive atift &idséWherein each
anti body generally binds a El,ur ality of proteins (in_ . .
seBodyrih i sgidhnds to 3 diffgrepd sppll Hgar poptige cpifpst B to)the small size
bSktepRBpd fa6o iR E B G Qighthl Ji6 D28 oB&ive SRinbAPRs, 4
W t hi rrl)_?%e plurali ?g; o%?tfabqun%mgrb_t &r ns. Teh.us,n bi_nf:fi ng
ofongacwii e amineacidse pr teapsecativeaning aclgs)gesiagla digjtalaatibasyt s
kA SR ey AL LB, Sg LT o
spratelnspistdopeths prysraae ef theregnhigsinall epitegiervgthén the plugility of bound
ma n A . i i .
el AU nlihe Db & Lol sn o VSR 1 BARR iR of
vipltuality of hetgin siceien,. eactGafivariel pogsestds@né dembieteypies ofttheecognate
epi t.0 recoqni z a _given digital, anti .S 4o -
RAPRors S0 E St B bl b B MdeBye g
f ortibodierttasddydnrthe pregsnes nSmulsple smbh epitape sequetes witbmaheprotein.
[ Q055 coy. di.ngl I N _one aspe the i.nventij.on. .
TR BE BB SR Hie bl EccBPRE Ry kOB Bty is know,
amidithie tif@sia)ion hwfuljd. g din(ngeines fdrligentifpmgproteoalab furthendtscribe
spal.l |inear peptide epitopes consisting of 3
BF&%cutive am no acids, 4 consecutive amino acids, or
5 consecutive anino acids, wherein each antibody in
t19854det Dbi Adsordimgly, i dubesient, thematdntibn pregdes st putebodies
e Q4 I "diff . i " .
SR el DO A0 hyy LpLIACHOS B AGPERr e
sepifopescensisingof B caseativt epew avids,i einsdciiiet angine adsaor 3
sequence. .ln_sone,enbodi L . ri. .
o i L e A s s el
dpepiidadpitapd. | bsdydéstdd that 'Wiffdren epitopep! dnoprepassasdpitopes with
wher.ei n each di.gital ant iwb %IX b{ﬁ)ngs n .sgl%itt OpE  id sequence
cOIFUFRATE AP a3 SeANEnce # MEH 2% PR SS Uy Pstingt armine acid seqrience.
alii some ambodiments, the set onBadat atdeastationd] Pdipitd antitodigweherein each
e&g?aq Ian”t?lo%? bintdp S dlsfﬁ:tren(t: gpl og)ie,sagg w%teregnee%scfl dxaglqgluatntigo% b?r]:ds an
epitope consisting of 3 consecutive amino acids, 4 consecutive amino acids, or 5
consecutive amino acids. In some embodiments, the set comprises at least about any of

20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 125, 150, 175, 200, 300, 400, 500, 600, 700, 800 ,
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20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 125, 150,

175, 200, 300, 400, 500, 600, 700, 800, 16 WO

2004/ 035742 PCT/ US2003/ 032574 900, 1000, or nore
wobdolposkze&s. | n ot her enbodi ments, the set copprSHs3/@L574
| east about 100 anti bodies. In other enbodi nents, the
set conprises at |east about 100 digital antibodies
h8.1008.co gmire entdpidies.pBsotiso nmbediimgts,dhe et wnmdxcs: ati lyast about

619}[)) gxéhb%ﬁi S In(@.héc'r eg&ebt%ﬁﬂl?eglts é&%g{np Se8 SF l?%sé Slaﬁut i@g&gﬂal

chghddads thaa ndciopaide qstopékatonsxamg@mszensemttve pesnoCes i(Aid tefined a

f 3 consecutive a and at | east . about. 10
a7 eeBEh o st sBop e afish B 1 patabol @il
ahtibbdixs it eacbiiviee eptiopes cofditihg of 3lcEaseb@iveRshid AML) and at least
epit 88&"%? 8ne enbodi nents, the set %ﬁgprlses at

E%&? iak antipodigsbat regogpize aRityPEy GPpislinga{rh ogBPWive amino
tabaas (a'lséQ@IﬁfHdZa&hﬁdilef)@cﬂﬁ‘ﬁ B ROSE Shnbbdim@hits Ihe S0 BGRSTIES Meast

aci ds, at |east about 100 digital antibodies

m no
@h%&‘ at leash gbu 4 0@ disttalnatibodics gt secogmyzaepitepesriontstingiof 3
RBABOUAE afigno AL, Alledsedht m@%tai%b%gg fndd re@t{e&iz €i'to$§s
that _recogni ze epitopes consisting consecut
&pasigng ef ¢ sonspentiye emineracidaiand iahdsatt abqvlﬁ éOO él@ttal@anlmdnes dlsat
‘?éco%ﬁ@é g%on}i%gg ﬁs%ohékuﬂétahﬁ&@é&& IH'&‘:Sotﬁe‘% glgxg&hﬁl%nt the
epi es consistin consecutive am no
@:tgmnam%m leagi @bewt IO%dhgndwhtdd@e@ﬁhaﬁmeggzmhpgppqlconslsmg of 4

f\{'E %noaz[c?dsf lﬂlélm Entﬁ)%ﬁi%g 'ag(? gleﬁl El? otnmallng) Odslgx]lal arrxltlbodles
anot er aspect, the irnvention provi
@GﬁbﬁMSMngmathcﬁumhe di gi t al antlbody sets descri bed
herein. Methods for generating arrays are well known

he ar 7
ﬁg?Ler ashg%?ﬁ%r%§&&%§éﬁ§%§%E urt %Eghg%aggggﬁ%fhgafﬂw
d@ltnlgamhedﬁwssde@tﬁnbed hefieina M ethnds kﬁ@cﬂeesratlmlmyg amevellknown in

Vh%%ﬁnhg?eﬁahﬁﬁﬂ%elnV°|Ve generating a protein
b|nd|ng pr of i 1e of a sanple usi ng any of the sets of
ital antibodi es described herein, conprising -

&Qﬂ%ﬂhct i ngin anethenspre, thp ierfiondurthst privigies miethods using the sets of
@fﬁthh&@b&ﬁes aRd, g@feﬁa‘f bi@Rewf té Hﬁthoaﬂﬁ]'vm%i:n%fa‘ﬁhg b Brotein

onpl ex formed bétween protein in the sa
am"@dxw@g of p parpply usinaryed thengtseif digital antibodiesdiesgsibed bérein,

€ isire &) %hﬁlg the! s%ﬁl‘é W 20t SR Al nglbg 9'19&1 gétecnon of the

(intensity) of bind Detection Is f6rnmed usin
mh?émr%@plcomnmomvdtbh@matv proteimih the mﬂh@md@egquldsed any.

[e@il&l of k¥ ?utrb%ﬁ? Reib gﬁ'ﬁ 18y %rogﬁtg§fn ggox?re{’lﬂg &)' zﬂnount
i ndi ng pro Jenerally rise con
Satepsity) of bindimgy Dfectivreis selﬁsm@ﬂ ugfngimetiodawtll bn;dwres the art, and

?\g@%f a&sﬁb ?4"@ e%ﬂﬂe&e %l%ﬁghé 1208 AL RS biddh O

ving u

generally compnse (a) contacting a sample thh any of the sets of digital antibodies
described herein under conditions that permit binding; (b) optionally removing unbound
protein (in some embodiments, removing protein that is not specifically bound); and (c)
detecting binding of protein to antibodies, whereby a protein binding profile is generated.

Generally, binding of a multiplicity of antibodies in a set is detected. In some
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protein (in sone enbodi nents, renoving protein that is
not specifically bound); and (c) detecting binding of
protein to antibodi es, whereby a protein binding
WoohibdBsias gener at ed. General Iy, binding of parus2003/032574
multiplicity of antibodies in a set is detected. In

some 17 WD 2004/ 035742 PCT/ US2003/ 032574 enbodi nent s,
bentghidingened, baddidged st leabahotit ®BA)at biastlabarg 002 atleasOPmt EHiv, at

Iea bout .50%, .at | about
ehong S0t by 0P R e e S Jp
%ﬂﬂﬁﬂhﬂaﬂé ﬁlndmgmﬂbﬂg affibod¢ia 861tid desdicdi Dekecth®i maysbe qualitative

detecte ctln . be alitative. and/or .

G Al TS Bl oR PR e Sty inglodg
Plbiak 8s 18 ¥mbM ehitige bo&xkl%@ﬁ&ﬁg&?t ahfRd§ mdnbwﬁpmr&ﬂenon relating.
bound by _the digital antibody is _known) informatio
rleaginggsid ?@t@ﬁpmwa@(sa beudibyrthe digity .ae%@idﬁe@ Present ﬁmthsﬁet of
t (hgitaq 'aﬂﬂlﬂoﬁkes aﬁ% i e Jh%lse@ ‘h@éﬁ)n theipfottil ®irdifly pRéfile maﬁ

digital antibodies. further discussed herein,

pqoaehfqﬁl \mﬂh@fqrglammlam iedlye y9erple; syches squser ofisupple (e.g., of a
ggﬁ%dc%s E%Lgéﬁa% meoﬁﬂEthous%gﬁ Br ﬁﬁlo?)%{&ﬁ% r

sanpl ogen such as a bacterTa an
vieparded agid Sépr@hm@érbms Of:mbﬂelrdnndIW)iles éanch arep/database).
recorded and stored in a library of protein binding

gfggéﬂl es ( hehhmAsmBbafladA ﬁr%%ethcldg QP Eehetaling @ PRotein binding profile

iments, the nethods of generating a protein
bﬁlﬁhfr:rrvgnwrlétf 3 $tep offtypatingethe With agrodie plegiing agsat, whgreby

OATRBR, fapthdnl e BB RlaT 16 SR 0G0 vl U AR clcaving
tmattrf@r\m $tép @) pmneptmgdhfealmpr!@mthg@ﬁtt qb ﬂlg@:l auibediepmder
(haonf B3 RehlBhalolo 1RERRIG ddyid Denily oy Ul Bonch o
mhytr@hmpa;m eavYRsy) ateriemiralagset (@wchens zyameggstyomidgy Protein
CHXM %t% gnrél) {axetgxg(}{sgg} t?gam%nt a?tﬁg)v ifs %lca\ﬂg Qéengsﬁpec\belﬁ&own m

cyano I ng agen
ntbt hddsd fugthet deseribedheéremni t h prot ei n cl eavi ng agents are
well known in the art and further descri bed herein.

(08581 A | '&mravﬁyp&fpr&émﬁh Fgmﬁémn BE Qfdct8st Wugging

generated by co F1ng In binding profil
t wotedy binding puyififes dorgwp os mnysl diierentiseiples sudimsisarsples of pathogenic

A O LIRS AEBRE s S o
e¢th¢re¢1ﬂvqualllalilt®i¢1v_elr guantltaqmmtm 2123 mellgccemlsnméﬂmﬁa ardéor
d&nﬁ(‘é&ﬁ&s% Fx{ ot i)l‘lh]%% gﬁ{éﬂ{s" ﬁ‘he Qéxﬁﬁﬁﬁﬁgioqﬁ}s% %e%bﬁ% can

I'ng patterns protein bindn
altn bﬂl}setl armetabdsonbévmgemnparatm atseimentnf dheirotgin binding proﬁles

mﬁﬁ g didfere IQ’S rrecrég I extagelcpﬁr f% f?ergnlt r?gslun orchcﬁf ! l
. rom ere sSou cés exanpl e

dtihﬁéaec’f sates, or dﬁﬁb&st mi'crcmegdmshyﬂp e¥r example, the hbranes of protein bmding
profiles are useful in methods for characterizing protein samples, methods for diagnosis
of bacterial or viral infection, and/or in methods for detection and/or taxonomic
classification of a cell, bacteria or infectious agent, as further described herein. For

example, a protein binding profile prepared from an unidentified sample may be used to
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di sease states, or different mcroorganisns). For
exanple, the libraries of protein binding profiles

are useful in nethods for characterizing protein

B EGs7aet hods for diagnosis of bacterial QFrb@los2sra
infection, and/or in nethods for detection and/or
taxonomc classification of a cell, bacteria or

i ﬂfaﬁa@teh@é«lﬁuﬁ’d}%‘émlfﬁﬁe Eampibsy c&ﬁﬁa‘?l%d)rb@ﬁh B@bR of Prétéin binding

exang protein binding profile prepared from an
ﬁ(ﬁ“ﬁlﬂ éwlstanfgwéw haétea@bwthqsemis WD 2004/ 035742
PCT1US2003/ 032574 characterize and/or identify the

S@ORdIe DY CIOARaA hivtier Wipelt, thelihRhBSYprotidey MétBody b gialbmting a
pr ofi I es (such as a library of known bacteri al

p‘é\‘tfh@gé REOfein PQ‘GB’G]P“’#H?FS comprisigdhe aepspd é@&pntaftﬁ)@ a sample with
' %W?&Hé%@ts@f@iéﬁ%hﬂ&ﬁ&%ﬂb@& h&ER&hAL! Bdifons! thil E)@ﬁﬁit binding;

protein binding profiles, conprising the steps of
(@p) optinve iy rammying I@bmeprwrrmﬁm samg embodimsnis gpmoyipg protein that is

cﬁ 'sﬁé% ﬁc%ﬁ% b@ﬂxﬁa ?ﬁ; (fé&%%r% Qﬁ&%m? Sir‘];gilofémung fifib it ddvﬁéb%{}rﬁa rotein

perm renovi ng un
D'vlodleg profilais xmmateimmu(d)mmngrsmm ([4) tigoyshdclewith atedst fvep

”cﬂr I%BFC' ! he%a#n%mboe%%b ofe) g{é?’geﬁ it Rk é“%'lélgt Rbut 5, 10, 15,

Where
pIQJQﬁJ Zﬁ) BS 49e416 1501 15¢1 101610, 26D, F00p40at 500y 669, Qﬂ& 8@9,)900, or more

) t ast t I
e Srioh 2080000 0b S Boork) Bnglfk bicFiH n SR Eibest B,
51,nv&1ﬂ10n Provide2 Gibradibs of3Woteid binddity prdbles, wherelibthe 1i6tyy ikpbepared
200, 300,..400,. 500, &0O,. 7Q0, 800, 900, or nore (such
a%™! %‘H’dc’fgt?dﬁeﬂ“?ggﬁscngwrﬂ? more) binding profile

I n anot her aspect, the invention provides I|brar|es
ofooptiot ei n Ib iamtheigs;pabottielmsennum%endes inbBods dsrn@rﬂye Iiuetem

PGERE om s  elnd B SAPRS F FRPLB D800
nibiateksof paitein bidﬂmmmﬁl&)nnclbmngi m&gxopsr mﬁ'd)ﬂvmg cgmperamee d

di t hod t di
R L A T T e
rr&b:h@ﬁiﬁergm\mgém mgceummza,l F(Hde?mtatﬁlsﬁtﬁ?ﬁ'ﬂemtmlexfootgaﬂlsms) Thus,

t n n

8 s P B R o Giar G ReF sl TP i S s e
t %ﬁﬁ&.tedcﬂfﬁsmﬁﬁsxﬁg aa.taﬁﬁ),le ﬁfm(ﬁteﬁﬂ)ﬁh&ﬂéds%ﬁe&ﬁﬁ@pﬂeﬁdﬂiﬁé or absence
T , I nvention, pro
cHiffaratsapmng o8 sasie Bapiior S eeing Aealbaeigip paor vinus;
?msmgdst R idehtifyigRrtess pRgI® rﬁéiliﬁﬂb s%@hmﬂbﬂlﬁgﬂbﬂec&ff&tﬂi%ﬁce

or eectln nce or apsenc nt.l In
U b Ebe R PR 1 P et st A ods TBEfcreobing as

bﬁﬁﬂl@fde@crﬁﬁ:d hereinY. sine enBbdiRdEtsftBE me@edy inbov&theoinpsrison of
protein; nethods for characterizi ngﬂwdet ecting

pf BEotsip Binding profile gapertrd drom a fest samplewifly @zmﬁf’ge%e BreSeia bipding
CHrEBl LS uchAR Proidih BREMg PRIAISE) REBYalkd frofSa control sample, or normal

values), or library of profiles geherated according to any of the methods described herein.

[0062] The invention also provides methods for identifying a protein using (a) a

protein binding profile generated from a sample comprising the protein; and (b) the
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further described herein.. In sonme enbodi nents, the

nmet hods i nvol ve the conparison of a protein binding
profile generated froma test sanple with a reference
WoPieBigsshiknding  profile (such as protein bi netiings2003032574
profile(s) generated froma control sanple, or nornal
values), or library of profiles generated according to

a AhindfactdRquint sy od hedpR 6o r@&%ufi@dl BY Bigital[28062les T bind sample

invention al so provides methods_for |dent|f

PR PSSR G of » Sphas il Bt e efegheatl i Bogt dieitle

f B RBodi i8esCRIRdnBinfGmialién RIAHE tdkhe Rtho(BM coh@nt’e? the

WO 2004/°035742 PCT/ US2003/ 032574 "am no aci d seguences
oProfdie suchithas the nﬂéer@gmﬁyiz@ddwﬁsql gBY wey ahexamele dke smpltancous

b f

P BB TR ol BB Tt B o BB onP, T, 95K, and WDQ

a4 tsgidirelsip 1@1@%% psuf:muae Héhf NSﬁbmtmtfprdﬁCVeNSémrﬁgm is the

o 5aPPRR SR gDl I AED s

s bnesspentgbel mvel’(tlon@rcwgdee imethogh falidentifyingedtieg protein, said methods

recogni.zi P..TP VS
[ SRRl O it R PR PR e AP pratel s fpeiegets of
pAipitel dantibbdiés dd@r’ibNSBerpmp(be bﬂtmxﬁlly Fegnovingl Mb&ﬁﬁﬂ\pﬁ‘otem (©)
rotelnco rsn e Ssi x .3ner. am n
D e E S et PRSI DAIOTRE of B S BUt oo b i giin o
Pleastiaiest siedipied Sntfl:@ﬂleh A pidtyinghereib Pfkenet 6f Binding Sdicates

met hods risin a) contacting a, sanpl e .conpr.ising
t RESTEE P ﬁﬂ%@bﬁhﬂfﬂ 3 éP Z&ﬁ@s IpEhe relcLephergh tﬂ%l#@*}*@(l ., lincar
aBnirdQRideRqEtase) loif BRGt Restabait sixubiteyk ikad toyidédifPitt Pbtein. In

unbound protein; (c detecting presence or_ absence of
bPPTT FEbYSHmERtE, ths ‘Hﬂ 182 3Kk SPHBRE 1@entity,of 3hauish pboupfbanty, about

at o, dos@sity, M¥AH12, about A8 Gibbal 14288cbPHbesut Bb,NEBoRMBE ol 30, or
wherei n _presence of bind |n% i ndi cates, presence of at

| 8195¢ (HeAstabaytdOte), 68 e soare) digiel mibpdienis usgdp adertifythe test

| GRAdiAT B dolneRmbolihRRB! the AEHAs e & Hg‘m@);o@ arts&eoﬁhe
| east about six epitopes is used to identify

peRiape identity infoppation tho dinearamino aeid smumﬁerbgu%w té@ patihedy) with -

' QQ%MSIQ c%gﬁéﬂ%’ﬂrot%m Rheite &fo@ﬁ@bﬂ (sich @Q&ﬂ{ence} Bf nucleotides or

about 11 out 12, about 13, about 14, about 15,

aB@ine 22ils). B seme gmbodimertt the gample comprises Pue ewtea@, hsther

49mb551me§t9 th@SarndRE Eompfis el stuﬂétaxﬂﬁh&r bRdipseihs used to
identify the test protein. In some enbodi ments, the

nmet hods further conprise the conparison of the
efl808be i delRtaneien atpesh bt ingention provides msthads foRsorepning tpd

S GRMRIAS BorRAMAdeing, e IpRANEL o¥hsBnced f dad/aa&Rifying protein
conprising protein se uence i nformati on (such as
séﬂﬂéﬁ@@s Wﬁ@#@é@? ami no acids). In some

enbodi nent, the sanple conprlses pure protein. In

o{duzn) enbogli [ERRIdSat, bltor ST btepsGRAIY cofibirntd Asd/aijd@thed

pure protein.
sequentially (often in any order, as long as the requisite product(s) are able to be formed),

and as is evident, the invention includes various combinations of the steps described
herein. It is also evident, and is described herein, that the invention encompasses

methods in which the 1mtial, or first, step is any of the steps described herein. Methods
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[ 00631 In another aspect, the invention provides

nmet hods for screening, and nethods for

characterizing, detecting presence or absence of
wodb@rossreent i fyi ng protein conpl exes, as fumPChas2003/032574
descri bed herein. [00641 As is evident, one or nore
steps may be conbi ned and/or perforned sequentially

( of the mvemtioarycompdss gmimdirhantgin achidhHeter, Ededssiream” steps are an
prqqictgs) are able to be fornmed), and, as is

eU?&‘ﬁF; the invention includes various conbi nations

of the steps described herein. It is also evident,
afi®65}s desdn migtiekr aspeet, the itveatiorn prevides/@mipiositions comprising any of

epconpasse t hods i ich the initial.. o irst, ..
SPE3TPEPE R el Bossthuck ke M3 atR splbPimeRls, s fRMposiions
Ve 26104 ¢ h3imy 4P theGicthdd2 083D Meredn. O ond@nbaditaéit] thélinvention
enconpass emnhodi nent.s. i n wqich |.at er., Hﬁowns#aea ' ..

s Preyes,gomportions fompoFing Cpplexqs 9 RIOGIN WIR PY 8} L 8§%1é8’? digital
t Agiboliveddstrited BEein. de andikeFReBbAinRAS HeARRNtish PR vidaya Of

the sets of digital ti bodi es descri bed_herein. In

S EARRPASHiOB APTHRIHRS anwwg&eoﬁ%&dgf idigitghantibodies deseribpderein, apda

Ofanig)e 1ABbHOEabEIRRENt: MRhoiBs Bédbre Inim OIS QINRAKEIERAor attached)

the i nvention _provides conpositions conprising L
ciorfpiolid essear-sphbEaee. abiis ah e Tpeghes emsodimente ghe aptibodies
ank iRl asErdaRs” m%g]eQ%smendsme RRENIn 0RAE I ®Rposition

the invention provides a conposition conprising any )
ofompisingatsgts of digite)iantbodigsidessotpdherelastyanpdel ahda sgt gf competitor

a ' ‘ . . Casar e
P38 R Frin 4 SO RS PRI corhiif U Aty R id
seaqiensols) of ong of more, diglat tntibodigninghe spy of digitgtantibodies. In some

e I ' [ r el ed anti bodi es.
I%ngwggg%%ga%ﬁgﬁﬁg%ﬁ?ﬁ%$ﬁ%§§%??%%§grovides a

conposition conprising a sets of digital antibodies .
dE9esli bed HédearvEntion fgagis!péqw%ﬁﬁ ditacarenrisyre anymp reiselg of digital

P 6BERS dedGhed WREMEIIR sGifd SnbUR&T, MR kiRFLYRE RbAPES instructions
conprise the cognate amno acid sequence(s) of one of

s enxiefghe methagn deprstbed Berein. dmeonaeembsrdirgenys, g antibodies are
a%&ﬂﬂieﬁglhﬂe@ ﬁ@%ﬁa&{m%' agggg% or sehﬁ—%pﬁ@ m_tcé,tsgéh as an array. In

pol ypepti des are |abeled. [ ] The invention further
ppbei aebodiniants, the apfttiodics gredhpledfantibpsdiese e st} otfieryimbgidiments, the
ot i > : _ AN 5 the

P EAREER TR BALD B! e hadgBR RN Baflhayt o
nethtogebodisacsts the dit fathst pomprisesalabele Mveidl] otbert asnbodipeents, the kit

U 850 gk PRI Dt el Lo,
otm_am'se #b@dmo t¢ié segquendetsy bét_meaqf endre Bightalchntibodies in the set
ag} dlgl?ag Ianqﬁ)'odilegl I?ltslorlnle er%)lojc?urnegtg:qgfg (Eorrrl?&eiii%dr ptopy%eptides are labeled

competitor polypeptide(s).

[0067] ‘Methods and conditions for antibody bindiﬁg and detection of antibody
binding are well known in the art and further described herein. In some embodiment,

contacting with a set of digital antibodies 1s sequential (as when one antibody is contacted

21



kit conprises any of the libraries of protein binding
profiles described herein. In still other
enbodi ments, the kit further conprises a label. In

wab bdoliosbdrer enbodi ments, the kit conprises acs@k2003032574
conpetitor polypeptides, wherein said conpetitor
pol ypepti des conprise the cognate am no acid

SR ﬂﬁ&&xﬁlﬁl)a, mén fRfVed, afBther AltiBbdyak cathdtRDfinee kding1d15hd
set of dig [5%%(31' bodi es. In sone embod iments, the
y

csmexed 2ad S°p*B} pregbogents, pRItasHng Sithesel qférgltal antibodies is

I
s S 800 A0 L0 sl

avieulfgiepusty osoms ephedigepts axgrerpl grewnsrof thee errmme annbodm are
hs%ﬁ@ﬂf‘conltd&teﬁ% tﬁgpﬁgﬁlg%lt exa él?ﬁé 5 \';‘\ﬁ oftatfda %é}t%ﬁggéi group

di gi tal antibodi es sequen e€n one an
|%1S@9ﬂtp@te<i@uiremvma@wn935742 PCTI US2003/ 032574 wi t h
the sanmpl e, then renoved, another antibody is

?ﬁ&ﬂm ed Vi hiibb&y &ﬂ%ﬁé&nﬁ?@moﬁﬁ&&?ﬁmbwg ggl&a{;gall axltﬁ)odles

her enbodi nents,” contactln
aﬁiﬂ)%dﬁweiﬂ§ (eign FB%WFQM &(ab’ )ﬁ div, E%&tﬁp], ehimasc adtibndies, single

t
s oh Rt Gof BRI ol ab A7 Bofon, g v
thbercwlmteiealmt coopiises amadiges eqcoghhoyn dterdf amtreqim‘mi tecificity.

O DAl o SR L ol Wikem Bkl b2 nocsseim,

[(@t&ﬁﬁlﬁng&mnaantze@@ntg,boda:n) enconpass rmnocl onal
anti bodi es, polyclonal antibodies, antibody fragment S

( , Fab, E , . ch
a[ﬁgl odi es Assfll% E"'&‘% g?uﬁo? §X gv{&ed%%reu{‘ Saﬂ%’ r gg?ompassesa
frasieyref pragtie samsplc tbrpps igrilwigngthoservbtaeed)frquo i individualr(thcluding

t. SOOI se n anti gen '
%an%ﬁ] g&n RIQrL *vufu’%ei . € sam g o r}' aﬁs abecci {a;/r.xeg%nlgﬁlefood, water,

recognition si quir ecifi
afairb dulscae trmi;odbeenm therpampleds a pmadmb sdmple Bhctkaa Ryholewsal Protein

Q 0
s ER Ol s 5 TP oy e
Umend protedn, lppnﬁlssmlp Ipeitem,rmco)mas»ﬂxes erabodimentsttlye safnple encompasses
ratei.n sanml e inclu th obt ai ne om an
b G BT EReleK Ry  Fiivatle e HR o rompiex. I ome
i embiodinthngs, the saifiple isappt ¢ormahstakisily pae)lb@in) & whichidentification
nts,. the sa
128G BlaBinn i Forat iy GG 55 P i aeonenbed furter
d»etemaclm some ambodiifrieas] the mﬁpl@mm;fnstehepnwmxh eon@;ﬂ&x{ that is isolated
C S S IubI rot ane bound
pr of f"ﬁ? &B eﬂ} gﬁﬁ?c? %’r ?fel e[Pc?m}’e RO mgRts; the sample can
er&axad mmm;ﬁotehmeasmgpgan PHOODNRSSESof Bftabtilpahd saRip®i WitHthe
%h as ar ecept or-associated protein
|dég{ial :fq)]'l gq)l%under conditions that permit binding. The protein cleaving agent
may be an enzyme (such as chymotrypsin or trypsin) or a chemical agent (such as
cyanogen bromide). Protein cleaving agents and methods for treatment with protein

cleaving agents are well known in the art and further described herein.

General Techniques
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enbodi nents, the sanple is a pure (or substantially
pure) protein, for which identification is desired.
Sui t abl e sanpl es for use in the nethods of the
wovesoseomy are described further herein. |In $0@RS2003/032574
enbodi nents, the sanple conprises a protein conpl ex

that is isolated and/or substantially purified, e.g.

f joomja cel IThe bircEBE terpre@dhtHintion tthexﬁﬁal,hﬁle@ﬁﬁherwnse
treated with a protein cIeawnlgﬁt{l ent r tot

sindjsated: cepyeptienal (rghaifies ohmpleen oppabiding recombiieny
afét:l&ﬂ?@fék)eﬁuclﬂMQBgﬁ @aﬁbﬁ)logysm&dﬂaxhlsa%mtmxhuﬁm wthhQre ‘within

proteln C| eavi n en € an_enzyne

ctp sl of siapt. Spc ﬁe qﬁﬁarslexraaleﬁbﬂaﬂwthaél&ﬂ s*i}'éha%ts
Cmﬂ:%lﬁ{bi%&g’ ﬂ%borﬁ%gf )5 A s&m BE6SYERAIDr AR metﬂ@@@bmd

for treatnen teln [ eavi n%@ggent s are wel
kﬁm HaﬂibeWefSa,r@llde1¢W€ ISWMMMJ ¢arlOBM); M@ﬁwéﬁ il

TRRNBLG5159, N 2AULQ3 R RCT) LEAR0RL 00 8o 400 (s

practlc resent I n w 'l
ued. ,el§98m¢admmc§e6381 Ardmalaﬁ’eéwulmﬂbh tFreehnwy, mmm [n;eoductlon

t ec(gg an% ls)sue Eul?ure gy P (I{/Int?llf:rua%d ?‘93 Brkl%gg w&’len resfs,r Cell and

i cr obi ol o i GChe
aﬂi'dsuerﬁﬂlmtd ﬁqurambr B:bc:aiuees\(At Doyle JtIhﬁIﬁﬁtHSJ andfD. GhHewe]l, eds.,

o5 G LS G B R (oA B ook o

Miﬂpb@hlenﬁﬁﬁﬂﬂdlcmgytm Wer ahd 0k ]Eﬁickﬁbll,,edﬁ.ﬁ&%e (’Z@&rd'fer Vectors

rrIlI\?a zrag %[g'éﬁ@ %\%i}é{lﬁb a'gﬁ{)!ﬁ)c Cﬁg ﬁénigh(gﬁ%f%g/ rotocols in

HWIMﬂlaPB@TU%y (@M |AuB\!1th agy; edd, wda;przamr Y"hé\P&lﬁ;b%ke Chdin
Cellis Academ ¢ Pr ess;. Ani nal

oliffctaa%(l\(lﬂh&et aﬂsr @ighﬁa%ﬂ) Erent Logggols wﬁwwaﬂ’e@r Gn‘i Coljgan et

Cal ledandoTy; 38s4€ PRIbL i Molebuldr BD@&MWIM%&’S&S 1999);
Robert s, .1998) Pl enum Press; 199\]73189”’ Ti. ssye_Cul ture

nebigiagy Fr o dgak apdal TpHerse | bpdies (bt Rioch, 937
DAﬁlboNﬁzM pracks® approdHB: Bartyl, ed\/\hkspre@glds»é?@msw) Mabhdisal

in Enzynol ogy (Academ c Press, - Handbook " of
 Eepdiorie e Bractisataprragy P Benhrgand Caferce, Opford Kpdyarsity
eg%s Z@Qﬂ‘eU.;D;%&lﬁfbgﬂ e.}/%QII%Hr%onf ;Q&mM\(ETﬁiaﬂaw a6@ D BakedO¥la

ler and 1987); Current Protocols

i ﬁpmr&iﬂmlabowowsw 199N and The futibagies §M. Zangifsand 1.D. Capra,

19&7&&&3 Aggagnfqlu}gm@gsgg@al n Reaction (Millis et
., eds. . Current Protocols in Immunol ogy

(J E. Col i gan et al ., eds., 1991); Short Protocols in

MPeBR#PES Bi ol ogy (W Iey and Sons., 1999):

| mmunobi ol ogy (C. A Janeway and P. Travers, 1997);

Apgo7ppdi es A anfibsdyh is ah3fhifjunoglétilininsie@se capalfle afdpiecidik binding

a r%{agglhq 5 clim) asa carS)thdrate polynuclIeoE;Idg 5hpld ]f)gﬁypeptlde ggté , through at
least one antigen recognition site, located in the variable region of the immunoglobulin
molecule. As used herein, the term encompasses not only intact polyclonal or
monoclonal antibodies, but also fragments thereof (such as Fab, Fab’, F(ab’),, Fv), single
chain (ScFv), mutants thereof, fusion proteins comprising an antibody portion, and any

other modified configuration of the immunoglobulin molecule that comprises an antigen
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anti bodies : a practical approach (P. Shepherd and C
Dean, eds., Oxford University Press, 2000); Using
anti bodies: a | aboratory nmanual (E. Harlow and D. Lane

Wwookélhe3Sagi ng Har bor Laboratory Press, 1999) ;p@inek2003832574
Anti bodies (M Zanetti and J.D. Capra, eds., Harwood
Acadenic Publ i shers, 1995). Definitions [00711 An

ﬁnﬁg'rfmﬂysnteios thitedquitet Bglfithy) AR aﬂﬁ%&@ﬂhcﬂud@:@ﬂ%hﬂﬂg@f of any

ecifi n 0 arget, such as, a carbohydrate,

o Biritieh s ian or s dorsSb kb etreD: Sthe SRS Fptbe of
| SRS artVifr ARk, ABpehBROENHeaRfboilylafhind R5BIegGencdof hE constant
vari abl e regi on of the inmmunogl obulin_ nolecule. As

uderprinef i heavy Rleainse FRwHEibE lisws beatsisatl {p differgeticlasses. There
PRk YTk AfIr cPlsses SPRRRLRRRIbuARL | IQRdi@S Ig]i3 'I'éG %.ln esnd several of

fragnents t hereof (such as Fab,

sthatsi reay benfiirther(dbdfed intorybelprses @S@éfpefé)f € g«f Igﬁlolg(‘ﬁs G 634,
C%')deﬁ h@ﬁga\lf’—g% g@%&hp&maﬁ‘rﬁ%ﬁ Y eﬁ%&?{o e dlfffzrent

nDdlfle con Iguration e | rmunogl obu
t tassexdfnipniweglobwlinaate gled alpl, W%ﬂbﬂ:ﬁﬁﬁdﬁ, and mu,

P 3403 i tion site .of th

%@?ﬁgeqy ty /I'Qe %%Z ?lmg&lr%rlilnﬁ élfru d-élg]eg%mnal £o &Hra 8?8 of different
cd;lassg ofsmmrtunagloblgfﬁs ategﬁqll lorowingM (or sub-cl ass

thereof), and the antibody need not be of any

P jieul ar .glags,, aggtgo%g%g,g,e&% ol 59@9%16% T Oensargc'o%muon

uence of 'the co onmal n
i mmhmgmmub i sa archom vac‘gcna thig mgxdm# écmsmtstof e Idm efone

TH%W fmcE&nel ﬁY&mnnalf k}l% d%x%se:ev éh | Qrgieﬁtbag%olc@n.lbgé single-
f a;}raiﬂnbr speboies, el heavly and odxclighs slesn {larﬁtblcyibﬁ'ﬁin, ca® bg covalently linked
g4 5 L.gG&2, . | .l gA I . The ..
5, PotiBlEPRR e Jrb sbstubidhs AR and b it b ot i a
ddifrfeeic etmtcture Iaﬂzﬂsmls of thatine m\og-lcb)diﬂ P Becis e ItGadnl tiig conﬁguration

a del e n respectiv
808 5 Bes Pleh Patee R B HidrghE Abpeen oibing
cspiatiifigitly e tlfél’ﬂ:&rfﬂfe odf tlfef\G:I-@TII dineet. aHS\eSveﬁ,feven a single variable domain
[ ophulins.are nown. 0721 "Fv" i ap...

S PREELPPY semianlt CRRE Pt Ot dintigf) nas the Wiy o
artoghede-ane Ga@rintip@n altngh ghiefliyga S affinity Shah ¥R Binding
Fv, species, this regions consists of a dieter of one

h&%vy and one |ight chai-n variable domain in tight,

non- coval ent association. In a single- chain Fv
stﬂ@&]e S, onk“mesncjonahwhtibody”’refgfstto a hainngenasisalntivody@opilition

R TGN T T AL
amcsﬂmuamy bevusing)l thabark invelvied i the eclédtiat bHALLY of én tnh@tm iA
pOpV\Eltlgll? gi“ ITIOIII:(\)/CIGQ’IBF odles {as BSszQd ttolyofycfonglf gggda ess are highly
specific, in the sense that they are directed against a single antigenic site. The term
“monoclonal antibody” encompasses not only intact monoclonal antibodies and full-
length monoclonal antibodies, but also fragments thereof (such as Fab, Fab’, F(ab’),, Fv),
single chain (ScFv), mutants thereof, fusion proteins comprising an antibody portion, and

any other modified configuration of the immunoglobulin molecule that comprises an
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that the three CDRs of each variabl e domain interact

to define an antigen-binding specificity on the

surface of the VH VL diner. However, even a single
walh@kessgomain  (or half of a Fv conprisi ngponuy208s/032574
CDRs. specific for an antigen) has the ability to
recogni ze and bind antigen, although generally at a

| ntvpen Eédg'nmdh)slté bfthe tdqeiraidpecificibi :mdit}mgabllﬂj' toebind-to an antigen

ST B ORISRt 5 Poieeein oo AR PBat of e

| #ntibSdypoTitE arfifer ANV HIEh i@ kile (D21 b Rbkido0s, GlbEd seRcio]
non-natural ly occurring) that are i nvolved in the
SEPERRIPARE O TSioR TP SRHT ARl 18- A popul ati on of
nonocl onal anti bodi es (as opposed to pol ycl onal
ajoo74jodi es)A aligtahirgibbdy" is AeAitibody thatbidds egenerany spebifically
t he ar ﬂbrected agai nst a sinhgle antigenic site. The
t P Re2p PtyPepfifls Bgpe cazsis §§€§S°ﬁ‘c‘ft"e&ﬁ}“§/" acids, 4

| dWnehtiveingRd SAd, oPEdRQMIRSanding adi.| - | ength
nonocl onal anti bodi es, but al so fragnents thereof

T Y G RO S A —

aifitekdh@sBLalflQ htreNo réficto paiheRldt @mindRdidk beshy length. The potymer
configuration of the inmunqgl obulin nol ecul e that

BT ear o prapghefinit SRy £PERBSEADO GBS 0D eeddH Ay ay be

aitel@ ﬁﬁ&gmm) QBid$ | 1R t&fmstalS eh&Sihab LM SRS hdid folyMer that
and t ility to bind to an antigen (see definition

oS b Beshfiyd nafyralcon g inte e ioaa 9T EEmle, KiSHbds forformation,

rgg@;&ﬁﬁn&pnf)@g@owegﬁ(faﬁ% gheephoamﬂoh Qg%%thmﬁaﬂiﬁﬂ% or
sapdfedtion, such @c@mlgﬁmmébqohﬂ @g éwnpqneatn Apcuded within the

AUGIR0R are® 1e}a.mlllQ %f%eﬁndeéj o%a!umlg @tﬂ:tdr Q%/ ana.'l(%s ammo

ant |1 body f eneral l'y specifical
saeid (indlydies for eéflmwiepm%terabfpnm@ pads; olagi @twthgls @fhesmodlﬁcanons
CORSAGHIHe\E am no acids, 4 consecutive ami no acids,
or 5 consecutive am no acids [0075] The terns
;Bouﬁpeptlde ollgopeptlde ‘peptide" and "protein”

sed AmcRitensahticasciicabr kinds ob mefprentially binssy frsed

GifxteRshhAlR mzto A htib&dyat Qteﬁ%ll%h%ﬁ@&d mrfﬁé/aré @nd methods
||near Or ranC It may nprlse nodi f am no

deidgierming suchspepifie ii@refiarﬁ@teﬂ Pmétne arek?}sowmhuerﬁwnén theiats A

TR6le ¢ MRaidhS &h@tﬁ?%&@é&bnﬂd}ngfﬂrnﬂrcﬁa@éﬁaﬂ%dﬁ@* if fth@kts or
has been nodified naturally or by intervention; for

e3eaavites mafF Saaventhy mssnEpidhy, vthi ertater duatiomand/ospitrgreater

N afﬁmwvmpy paraaﬁ&yéeﬂgt gmsmpéécmhp&a% Fith WernBive2BiYs BlsBkances
mani p | ati on or catl on SucC as conj ugatlon

v thﬂhkﬁemlﬁgalld@mb’hen iprefexensiplly hissided twg@thf Wmbindewith
greater affinity, avidity, more readily, and/or with greater duration than it binds to other
substances. For examplc, an antibody that specifically or preferentially binds to an
epitope is an antibody that binds this epitope with greater affinity, avidity, more readily,
and/or with greater duration than it binds to other epitopes. It is also understood by
reading this definition that, for example, an antibody (or moiety or epitope) that
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definition are, for exanple, polypeptides containing

one or nore anal ogs of an amno acid (including, for
exanpl e, unnatural am no acids, etc.), as well as
otdmosesethizf i cations known in the art. [0076]pdmus2003/032574
epitope that "specifically binds" or "preferentially

bi nds" (used interchangeably herein) to an anti body

| spmlﬂcenymmhﬂerenﬁﬂmlﬁndmd a ifist tdiget ataly or anagl noedpbafieallytoo

AP TuRRy Bl SRS b e AL Ehp o oo

ekhﬂdbigt’ do&pREhdcessatilyieiuig (amhbugrpm ez?ﬁhaﬁ(ﬂd) %%(clbélﬂdhﬁkgng
reacts or soci at es nor e reqguen Yy
r Qﬁpw %w RG4 0 é‘»&f@ relRTPnge it inding msanspretireghia 3&5’9

afflnlty with a particular cell or substance than it
dqusm th aht‘emildd eneorfipdstcs aGhri&yBS taaipleSpes, Mluding those

D0 femefPa i e geygeniprohpeseg Ll pd b e sampls

a»sfstb;oglcarm{ &a&ﬂﬂldsue sa@ipils @hchMstalbidk @;;e@rm&wraggueaumues or
than it bin to other substances. For exa e, an

aﬁ?usbiéwedt‘H%(Fﬁgfﬁe%idfthwpﬂeylyé?ef?ﬂfef‘\eﬁa@ﬁ{qC&PP? Mids to
abhicrBRiglfffs, le%,, BActerid, 'y&@g}’vﬁ-lﬂ@st vRbias $adil, &n%p'piaﬁ@eammals

with greater affinity, avidity, -nore readi ly,” and/ or

winchdgearptamalg sichias Samansarpdents fsupliias mise emdq@ts) apfl mopkeys (and
|Bﬂ1'e§pr§d1§t95)uﬁds§ﬁngqu% %ﬁ]tprl'éeeﬁgh%]g chilbSndle il sh&ﬂa cell, The

that, for exanpl or noiety or epitope)
t Hefinitien alyo iR0I0dgsGaBPlee ARy L BRO0BIGBEBTHIn agpael faﬁ@rahetw
grog{u%rngflte Q&c'h %F Ly trQAtﬁlxgﬁt ifh I‘Earéeh{ss{ lJbgigzggS R¥nhmd@or certain
t specifically or preferenti al Ind o a secon
t a¢1'ggqnent6,§ug]m ahprotegpoc pélymichrohidisn @‘he torm' ‘panggfl€t @mbmpdsses a
Ces ri reg aIt ou
el dmdR g aR aRERESSA in LpRel] fpb RS g il 16RE
né@@SSﬂm$b&mnméﬁennh@@ﬁ$®hbtmdlng means preferentlm
bi ndi ng. [0077] A "sanple" enconpasses a variety of
BE 1YPeGyerdopGhisli Sy B th AR
|ﬁgﬁvfdual (%e deflﬁltf%ﬁ co e a%%ggqg%%gd anaamo tOf
IPﬁ@ﬂ@“@%ﬁbﬁ@?d of biological origin, solid tissue
sanpl es such as a biopsy specinen or tissue cultures
ofoo79g! | s defdsuqdot ipEsts ’menﬁﬂ'% Wlm\%ﬁ&l{ctmﬁﬁ%uct”as
A sanple can be froma m croorgani sns, e.g., bacteria,
y Begdthsrem, nplydessnsignifiesng or dewindgus evhgi |, pl ant s,
ani mal s, including manmmals such as hunans rodent s

(§0080] as M gR* m baa@m aﬁf%df&@ﬁﬂ‘ﬁﬁ’&déréd‘gbau&taﬂﬁﬁgement of one

rlnatesb A sanp nprise a single cell or nore
t REROL aatibgies que nhYS“FH é“bSHé‘ﬁ Revi a6 calvl% 3TARgnFals are preferred

S aigloQBe felifilve BaECIBERMARRIY AU l:akashd slnclamanyg@aae,ﬁ; t"Bife spatial

their procurenment, such as by treatnent with
r BERBAMENt cap, howier Tz b GSerntialy anyfpie elestad bydhe wser g preferably,

but need not be, in a pattern.

£¢ ’ (13 ’r

[0081) As used herein, the singular form an”, and “the” includes phural

“ ”»

references unless indicated otherwise. For exa.mple antibody includes one or more

antibodies and “a protein” means one or more proteins.
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conmponents, such as proteins or polynucl eotides. The
term "sanpl e" enconpasses a clinical sanple, and al so
includes cells in culture, cell supernatants, and cel

wysalipssa2 Ot her types of sanples are descri begriusioasibsra
[0078] "Detect" refers to identifying the presence,
absence and/ or armunt of protein to be det ect ed.

[0079] "Absent" or "absence" of binding, and "l ack of
detection of product” as used herein includes
|l?f5‘if‘§rﬂ’ﬁ'ﬁb6‘§hf“3ﬂﬂ”ﬁ@”ﬂ‘ﬂ%s | evel s. [0080] An "array"

Qbogy 9i t al Tﬁé‘&‘v@:ﬁ%b Sfovides s OF ABiHA AntidAlck Abherein the sets
arrangenent of one_ or nore antibodies on a physical

sappriscat deastrboptadddligitl abodies, a\ﬁvgmmcla digital a9tibodyreeagnizes a
: : | 1,GI S5

;wu%g&g rSIrngﬁ é‘é‘% 2%%%‘?% e(;yg' thlug e ar ran enea?il'ﬂgoﬁs %G&dy

Watbinds (geberakby spepitfically lyndasw shall hnee peptide dpnbgpetcb@susgpf 3

%ggsﬁgléngfe%{él?r%: &né:idst ?ggnglgc(n?lg Qrgltn lgue,l’ds pr ﬁ 9011%9&1}1% glﬁla[) Q%ﬁ% 11‘ he

ipneskntdmenibustahs fromaftisr mghmhzu lahtﬂmmes i mbgﬂzes small, frequently

OthGYMAS

anti body.i nc S,0 or

T5FEaRt ?’Ibeé’ﬁ? %P“gﬁ% (Sge‘b‘reﬂ?"é’l ﬁmsﬁé"'g}n(%"e h o qﬁ" art) are
%mﬁmgsmbﬁaumo%eweaﬂamabm%/gws&mo Tsiﬁa%h Adpattddn g'fbxahing to

11 Do 0 vent i Qn e nvent |
6PB‘?H“6“:§§“ &t @teaf%?r}&w@r gl93ph bgg} W"' FlHE’Pg élf°§‘ﬁ°1‘y>
Q@gnh[ iatﬁtbodfbs g@a?u% adeopiizel dmditiglitia) o@S&th?@ diaﬁfompﬂ@ﬁhe ishall
eac [ antj recogni zes_a ifferent sma
|PHengto 8"@&3 t P%b%% ,@%ﬁr%@‘@f‘é?yé’lfﬁmd% PQP?‘HFS generated via
and biR@EY of defs Figal ddvB6ies tohpdteiR im8l Sarnl 1€ R thah by binding of a
speci fi cal Itg binds) a small |inear peptide epito

sk @tiberdy tat bgldsé’ﬁ?@‘@@lﬁmf%p@ﬁﬁl% asgomRonlyused in e art for

GRASECHd¥ibn TRk E¥ar RGN epht %‘é’t!b%%ﬁ% HSnand %Méb di
The prescenli'l [ nverntl on st eerlr)so rom-t hg i nsi ghdt}q% eme

e gt ayibofnprovislepigfregonsielatipg to npige agid content of protem(s)
Yolit! by 8 dRALYREREdd %lg@%m%&eé Qhd RBihbEY SRkhking digital

‘cross-reactive antibo in the art) are useful in
@stbndiestarofyrther digspsedbereiprapd exemphified imige Barprlehs (such
as a pattern of binding to antibodies and/or
intensity of binding to anti bodies). By virtue of the
[EI tope specificity, gital antibodies general]ly
r

&34ni ze Hlﬁ?metqﬂﬁaoﬁmﬂgf B spcomarifie at keay 2bihe ﬂ%alt he

SBbddieseRhdr&iR @adruiyikl eRivod e bRas b BFRYenbLfIdPe, ahltWherein each
S eC|f|C|ty of bi ndi ng pattern is generated via the

igial ajibedy Yisdsangpitgpgiongstingnfidsearestiveeuprotdisnoih a
BRRb&Riveaffifticidsh s BYdeRitdbdi (A4 "ffffefent epitopes” encompasses epitopes

that have overlapping amino acid sequences, as well as epitope that have different (non-
overlapping) amino acid sequences. In some embodiments, the set comprises at least
about 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 125, 150, 175, 200, 300, 400, 500, 600,
700, 800, 900, 1000, or more antibodies. In other embodiments, the set comprises at least
about 100 antibodies. In other embodiments, the set comprises at least about 100 digital
antibodies that recognize epitopes consisting of 3 consecutive amino acids (also termed a

3mer epitope). In some embodiments, the set comprises at least about 100 digital
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singl e anti body that binds but one or a few proteins,
as comonly used in the art for specific detection.
1 nsofar as the snall epitope bound by the antibody is

Wwaoonwoesbiandi Nng by a digital antibody provi dagr/us2003/032574
information relating to am no acid content of
protein(s) bound by the digital antibody. Digital

ARtIHIIRGIIRS rRBEhiPPEPNORS BhsidiRk oY colisBbiltidt amdiotdctae Hin@ St least
are further discussed herein and exenplified in t he

2Rt 0@ disitplpmiydies thatgerpgnigereriigperesopgstingpf 4gpsecutive amino
GEIR (I EmRld |z§ﬁe§% iBpe tin 1omd lexgb&mnent@%é RO ftises at least

wher ei n each |g|tal anti body binds a di ff erent
abputdpe diggalpntihedies thatsesopnizelepyioped coasistingady conseeryivgamino

f S U 44
SRidt, AP R G ABG S bb Bt agﬁb&?&%ﬁa‘i‘:‘uco iz S%Bé gwtaﬁ%gstqsfung%h

consecutive am no -aci n
‘cdipfefwive mtmmcudspm;l at bag obhpa 4 8@ dxggpll zmo}mﬁes that actcogra'mepitopes

over| [ am no _acid sequence e
R A A e e TR i
dequebooe00 Idrgxmbmmbedﬂmﬁatmtgmze ta;kle)ps:atonexemgrdfslesn@butxve

| east .abaqut. 20, .. 40, 5 60, 70

5 apidy? et Qs 0 g Sty Ffapotigg re Tiher
WactribddRdeinOr nDre anti bodi es. In other enbodi nents,

the set conprises at |least about 100 anti bodies. In

enbodi_ne the set co t. l.east . a
Tl o7 ot Mty shf D Phat HRRHBT pituodeR Hon@Aif antbodics,
aotixidytfragments (Sg.cBabs Bablf F(ute ).ahv,He, &c.), dﬁllﬁ@ic&ﬁhlbc@lidﬁmin@e
3oer ' o . ln's enbodi nents, .t he se onpri ses
£ 5300, 3B BsS EIPr o7 G B ing 58 Fhos Pobton & any
Foker bﬁg@ﬁﬁﬂ@ &3bodnpriaéy anad g@ﬁdd@ﬂiﬁoﬁ@ﬁ@@ﬂhé feqeiéd PPEScity
of 3 cqQnsecutiv and at | east

t d
196 ﬁlg'@g%quw%eu%t% G ?tﬁgt%ht%'g‘lc%‘éh PUE 2 Ppds3-42)-
qmeahﬁiddneg ny bé neins aelifdbbR, chitka) hueh,ds afPoiE& drigld @ luding

4nmer i tope). In some enbodi ments, the set
3@ﬁﬁ??§§§“&?gﬁéast about 100 digital antibodies that
recogni ze epitopes consisting of 3 consecutive am no
E[ﬂ®8$$ at ll\eﬂsicnhélﬂiﬁexﬂ,&(ihgltaghﬁtﬂ)bd‘jihlhﬂbﬁ)dioﬁshﬁdﬁﬂﬁcptlde epitope

r e itopes co stin cons tive m,no
R ot or & S PR SR A B B o oy e HRE A B OF Hidgal
raanhxghmbmlseplepm@e Sonsisting bs1 sdqgemfal amio m&ec(jérmee admen4

aci ds.. .| n.anot et . CO rises at
Ao s BBetenml ATt p ststenid B WRR e smen. 1o
eyher emFad@eﬁts i thd dipigal @htibde egﬂes inhN @iscabitinicus dgka peptide
Digital a i es, and nmetho "
éﬁ‘glleB‘E?dF‘é“ a8 tAGRY ‘ﬁl" SEEERrS d’i &Hg?k%Pﬁ ge'?‘ﬁé‘%" A< Fgpresents
any bbme Po aatirat BeRBRSES ARaaalvenalk aniy thadhies to subset of 2 or

pol ycl onal | anti bodi es, antlbody fragnents (e.qg., Fab,
AT ampmoagids oIt igyndersiood that the aming 36id(5)dompipg Hig@pitepe may be

91084 o branched, and may comprise an amino acid(s) that has been modified naturally
or by intervention; for example, disulfide bond formation, glycosylation, lipidation,
acetylation, phosphorylation, or any other manipulation or modification, such as

conjugation with a labeling component. The amino acid(s) forming the epitope may
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chain (ScFv), nutants thereof, fusion proteins

conprising an anti body portion, and any other

pol ypepti de that conprises an antigen recognition site

Wo Jobuseagui red specificity (including anti baskyus2oe3032574

m netics. See, e.g., Xu et al, ChemBiol. 2002 Aug.

9(8):933-42). The anti bodies may be nurine, rat,

r &bihiet encotmpadseior exXanip) pnddr iAdTY acdlbgrof an hgino a(:idr(iﬂclldixfggfor

humani.zed ant | bodi es scribed. he e|n

d PR uaﬂfwrﬁlawnﬁf*ﬂﬁ% %%%a%eﬂﬁs |°3ﬁég’f>d§ kot Potb%m

of 3, 4, or 5 consecutive (sequential) an1no aC|ds

S mesﬁp nbodi Amtiticdies thaebidd gnilalineagpéptide epitopedithse Béen prevnously
|to e con: SIStIE%# %l sequential amno acids (terned

aﬁsoggd% F& %M no acids (termed a 4ner), or

5 sequentlal amno acids (terned a 5ner). In other
e[fi®8d ment sip sbine esbbgditahts ahd dibiva antibadg dirds #vddnate epitope with

d|s t|n i near wepce, ' s the
i B e e el st oot 10X BESgmd 1B M B o bou
r %@? Bf enlowver.di Yortd erhilindéhtd) atbitdalg lﬁm%ﬁorﬁﬁilﬂﬁscmnmate over
be |im.ted to subset . of

ernati
rrB % 'ém“ﬁgzmggfr%rgtemﬁqugn thedeacion, Bzt st WOl A lF&?‘ five-fold, at

atdast(19) rof R 142ktNGO1HIA B RiotOPe My be |inear or
br anched, and nay conprise an am no acid(s) that has

b d|f| tura intervention;

HAe: i Eliniirelonb it ot induteseis [eh Syamtbodics ta
I mialndamgnﬂ,anum@asyinay b®tiked [Gha8dihe ¥lthd digital aftibod ¥ets described
gher mani pul ati on or nodification, such as

Affgation with a | abeling conmponent. The ami no
acid(s) formng the epitope may 28 WO 2004/ 035742
PODBYS2003/ 1032 itént thatidi@imtensOdipiad antiodies ﬁi&ﬁﬂ'ﬂig&al @fBody set

ol e B petpelrdhenaramsoat 5o Mg e Fguonce andror
otHe@¢ngtiDek the Edpinhte Iﬁﬁuﬂﬂ’&iﬂbphtﬁpd Reoghided by [HI@BE1al antibody permits

Anti bodies that bind s I|ne epi t.opes
h& SRl e ﬂé‘tf’sel"?e"‘ 1o oo “’§§PE‘PP€8§S TeCAgREER by the digital
bedtivadiel QBin]thd £et.S AEELRHIA GabENT Gheretalten @i bt 81000 (20%), 160,000

oot BoMR s oSl Sy SRl OBS et A ALY e

1683ubddces fres@bctiv@ﬁ's TCoﬂﬁ@éﬂng 500 ahir acRis ak Weragla feng BT protein,
interaction wl| ISCfImnt

d
3%3’1’5"& B e tﬁﬁ’gteﬁ'ﬁ% bY AgmEiTERN AT aﬁ@oﬂWStOrPéZS the probabiliy

I BRfcabedfo Mbudl wWheRs$s altBménbbodids dre@sl, ahil MR-grélaBilitRincreases
| east 10- to at. | east 100-fold or nore. [0088] It is

uiPRr S WBEHL YOrRti-3res antibefiss aversest ntich @alﬁﬁ%trﬂng al(esra%tweas
anti bodies that are not digital antibodies) may be
used, in addition to the digital antibody sets

descri bed
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herein. [0089] It is evident that the nunber of

digital antibodies in the digital antibody set

depends on the contenpl ated uses and applications.
woawlipsige of the sequence and/or the | engt hpotubheswszsa
cognhate am no acid epitope recognized by the digital

anti body permts an estinmate regardi ng the expected

f Tabl B Miytribhtidnip@opeptids 0 sHos) lineRCOgA6 2@d pdptidehe di gi t al
anti bodies within the set. As shown in Table 1, there

af e a { Gt a_lr af Q (\OO /AEaYatel) 160000 L.2NA) and
U1 O, MNEASI R 1TOUTOUY U At
3,200, 000 (20) ran&piorccwphoacid nsthf®Y 3nmer, 4ner and

5mer |inear peptige—seguences—respeetively-

Consi dering 500 afino acids|&s an avdrage | engfh of

| #of

Appeagmmieeirateaing 308mepr obabisl i ty i pgpgsses |omog1 B35 Wheboch982s
Proteinfghi)ﬂn r anti bodijes are used. Such gal cul atiophs are

ragflovy Fembinations £28) 4409 body | £8,000625, |(1K@0RY obah?,200,00

nr.ot-ai-n tha.nrobhahilitv t at—tt 1 S__d.e.t_e.g_t_%d_.
LA A2 N L LA 2 T Vlw’wvl T 1 C <

bouttl 1 when 15 anti-3ner antibodies are

29 WD 2004/ 035742 PCTI US2003/ 032574 [rable 1.

S rlb. on.propérti es of phort tingar am no pcid
Dete"@é‘é’%ﬁ"&égbﬁ%ﬁqf‘%ﬁ’%‘piﬂ%o aci df $-8hgt h (403128 4 50915685
antibodian@dO0Ox K00/A0MNat i ops (20") 4p0 8, 000 160. 000 3, R0O0O, 000

5
Detectibn@tta b§A 260 arpi- ot ei| § ,6§00/ 201" g, Het ectijgnokat e by, 109
an%(iaﬁnng&%%g 0/&%5 . 3125 0L 015625 4nti bodi es
nmer apipeglies ¢ction ratle by 1000|anti- 1,250 62.5

Appearance rate ih a 500neri 1.25 0.0625 0.0031

Il aVaWilaVaVlAY laVaYaV¥all

37125015625 ——ner—anttbodres—(10066x566/20")—160696%
Thus, it is understood that the nunber of digital
anti bodies required in the present inyention depends
dAORMr i ous Thag ttds understrsidubit ity nuther efshigitah pgibiodias reguired in the
B8 &Rl dnion Blpeh oS AMBLSrald 0 i i
?)% ect ed of) nespte?l na(inz‘%gg{rlse%&é)%i’ Ionﬁgllqglgd{lelte g%%plﬁglaﬁon’ complexity
pfdhetample Emierme fmymbeoefesixpeoledrar zshingater ripreviousyl detpgmined
VbR tiRdndi ' .proteins, j .
RS fgtudiBY BroRAP v RIEE sfih £BANABEI alclhee IS of e proteins in
dhe ganend¢, dtequkney tabthp cemmtv cpitppeais peasny bepredittad talgp present in a

S0 P SRS M e oy o
datgbi I?ri)tle'yl(f()_f andisebiitygof the digrislidnobydy. Sudhfaftacstape welhk®own in the
V§§t| zlnd l?sﬂeofMJLh!:lrhigcnsesed herein.

[0091] It is understood that the identity (sequence) of the epitopes to which the
digital antibodies bind may be used in combination with any of the methods described
herein to, e.g., identify a protein. Generally, at least about 15 to about 18 amino acids of
epitope information must be obtained in order to identify a protein. Thus, in some
embodiments, at least about 6 anti-3mer digital antibodies, at least about five anti-4mer
digital antibodies, or at least about four anti-5mer digital antibodies must bind such that

at least about 15- 18 amino acids of amino acid epitope information is derived. In some
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art and are further discussed herein. [00911 It is

understood that the identity (sequence) of the

epitopes to which the digital antibodies bind my be

weediimsapnbi nati on with any of the nethods eesastdogobsa

herein to, e.g., identify a protein. Generally, at

| east about 15 to about 18 am no acids of epitope

| drhtdiradnits) Bt 182486 dipRalohtiBodi@tird ke @ fdtind proteiieMivefaye Rngth of

proteln Thus, . in some enbodi nents, at |east about 6

afbopt %“%?“H?ﬁWFaI antibodi es, at |east about five

anti-4nmer digital antlbodles or at |east about four

agoo92]5er  migtal ahtibabics Hag begedzméd W3ing Ghedibals wiel &bowiin the art.

I§$st about  15- 1? am no acids of anb%f aci.d eplto%
thorics fhahbind swalf ineappentide epsipres Iupe DS P6RYAY S hE P!

enbodi nents, at |east 6 digital

PEEAHS2OR3 §32574

anti bodies are used to bind protein of average |ength

of about

am no. aci ds.

(Q0921 Di qgi

tal anti bodi es

0
Tl PRSP Shert O EP RSB { o art.

may be gené?

Ant i bodi es that bind snall | i near peptide epitopes
Epitgg/Seqbeer) Saey busn Yy desclihRgsbdyas ShqwferedteTabl e 2.
_ Tabl e 2. |Published short antlbody epi tlope sequence
NKEPI tope 3&5pa 20N enih ﬁ&u@l ubpd, izody ReMesienges NkS1.0pa
of N. meningitides 506 Mal or ny, B., et al .
(1998) J|Bacteri ol 180(5 © 1323-30.  |NRIS bFacteroln,
meni ngi tijdes 0521 Id. TTFL Opa of N. rqgog?ngbﬁgg
AB419 1dj NP Opa of N feningitides W 15, W124
NROG- GAT ‘éﬁﬁ oﬂv MenilEREEIY D8PS Polo liqg. EQP MB o U
ureal ytiqum 3B 1.5 eng, | X., et al., | (1996) din
agn_Lat oﬂawmemﬁ‘ Rle; Thfafs WIE Flgicine ZPS bera
nﬁb-SO.ﬁ¢za purkar . al . (1997) |Am J Reprod
Nrp! unot T LF v, észngmdes W320/15, W124 | Id.
GAT Opa of N. meningitides | P515 1d.
EQP MB of U. urealyticum | 3B1.5 Zheng, X, et al.,
' (1996) Clin Diagn Lab
Immunol 3(6): 774-8.
WQDE Porcine ZP3 beta mAb-30 Afzalpurkar, A. et al.
(1997) Am J Reprod
Immunol, 38(1): 26-
* 32.
GPGR Gp120 of HIV-1 -9x mAbs Akerblom, L., et al.
(1990) Aids 4(10):
953-60.
D(A/S)F* Phosphofructokinase-1 | alpha-F3 Hollbom, M., ¢t'

al.,(1999) J Mol
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32. GPCR (p120 of HI V-1 9x nAbs Akerblom L., et al.
(1990) Aids 4(10): 953-60. D(AJS)F*
Phosphof ruct oki nase-1 al pha-F3 Hol | born, M, et
Wb 20040999 J Mol 31 WO 2004/ 035742 PCT/ US20@8rR82a/és2574
Recognit, 12(1): 33-7. (DS GY(AG* Crotoxin A-56. 36
Demangel, C., et al., * (2000) Eur J Biochem 267(8):
2345-53 1: DAF and DSF. *F: Refers to |Ke¥fgniDiXD): 353Y7
and SGYG| [0093] In another aspect, arld as exenplifi eg
(D/IS)GYtAYEyEX @igbas, di gital BRTsdodi €S (@&nangaucfa&,al
humani zedl, nouse, chinerif) may be nad %@{ usin
i mmunogems which express|one or nore |[dADE joghem,

epi topes{ such as a small|linear pepti %g .@3%)_@ :
consistipg of 3, 4, or 5 pm no aci ds. 8 ] l\/bt%ods

1€Si zi ng pol ypeptTdes—are welt —knmowr inmthe
* DA?":?“M enbodi nents, the pol ypeptide i mmunogen is

nt h [t tigen polypeptide, or
o R%%\lﬁt Pﬁ&g"sﬁ)‘?’ﬁ‘éaﬁ‘% gﬁg?' hedul e of i mmuni zation of
the host animal are generally in keeping with
d9093| i sheth anothecaspeadndan akenﬁlﬂiﬂ@ﬂ Eanhe Exhaples digithlatiyibodies
n_and roduct.i on r descri bed
e iR BmBleq, BoREe Shimei PRy SO smifggns which
mxplse; oncablyiote sl pepiiddeitopesf suohaé £smal Bndinpuprdé epitope
Le described. herein. Typically, the host
cﬁ" ngog 1‘1185%?‘3%“8031 traperitoneally with an anmount
of i mmunogen, including as described herein. r'.

[[0@365] Hy bMethodafor spnhdsizingy epaeptitics aenvdigmobyipheay! &ssome

et Rl P v bmal S B8 echmibat o - RMHA oten o

Iolyptistida, or®4AP1975) Nature 256: 495 497 or as nodified
by Buck, D. W et al., (1982) In

[0095] The route and schedule of immunization of the host animal are generally

-

*

in keeping with established and conventional techniques for antibody stimulation and
production, as further described herein. General techniques for production of human,
mouse, rabbit and chicken antibodies are known in the art and are described herein.
Typically, the host animal is inoculated intraperitoneally with an amount of immunogen,

including as described herein.

[0096] Hybridomas can be prepared from the lymphocytes and immortalized
myeloma cells using the general somatic cell hybridization technique of Kohler, B. and
Milstein, C. (1975) Nature 256:495-497 or as modified by Buck, D. W. et al., (1982) In
Vitro, 18:377-381. Available myeloma lines, including but not limited to X63-Ag8.653
and those from the Salk Institute, Cell Distribution Center, San Diego, Calif., USA, may
be used in the hybridization. Generally, the technique involves fusing myeloma cells and
Iymphoid celis using a fusogen such as polyethylene glycol, or by electrical means well
known to those skilled in the art. After the fusion, the cells are separated from the fusion

medium and grown in a selective growth medium, such as hypoxanthine-aminopterin-
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Vitro, 18:377-381. Avail able nyeloma |ines, including
but not limted to X63-Ag8.653 and those fromthe
Salk Institute, Cell Distribution Center, San D ego,

Wehodsoss7hfSA, may be used in the hybridizati @arus2003/032574
General ly, the techni que involves fusing nyeloma cells
and |ynphoid cells using a fusogen such as

pihlymédide(HATY ngidjuen|to elithinkiy uﬁh}%ﬁﬁfzieﬁ phreBRIS MEBY éf the media
kﬂom@b&{]gthose kllggd in the art. After the fusjon,
f8c greiy %PPB P SeRTs CRhbe Yied foneplime

Oliy®Yiforhals tBat $€dréte hidﬁ@cl%z@%tfboﬁr“e@' AShncikErRltaRative to the cell fusion
hypoxant hi ne-am nopterin 32 WO 2004/ 035742

SOERY eramartalized Brells may pwsp;l trnwdmﬂ the digiialiaptibngies of the
Uﬁbjé@tr ihetin@6l ’ﬁ%l@%ﬁd&ﬁﬁ ate e anil B&bciGdh ar d&ﬁ‘érg Lhded

herein, supplenmented with o W|thout serum can
LSiRerptats @Hla’é%vﬂ@r aiisrenegesactivity by eenventzonabinpainoasshy

oyearith S o MRkl Bk okilal f oS’ "

proeimessstile digital antibodi es of the subj ect
|nvent|on The hybri domas are expanded and subcl oned,

0S| I ed gy BRgbmAURE Kb UL a@rsgur@ééﬁ%ﬁ%go&g encom%ass all |

antl -i munogen activity by conventional
pieaeeﬂm @ogery eells of thgipetenhhybodersasthatgmaduce digital anhbodxes (such

| ERAAASARnRlich), UPE SRABNRGeo} TUN0ASSAY) . [0061]

onmas t used as source of antibodies
enconpass al | derlvatlves progeny cells of the
dAPWt  hy bHybrddamasthke pr qdrlmmleamnbgdneamaa bt gtowahi iv gitro or in vivo

§l%glr%2%‘lf oWE Fﬁ%%fsﬁféso Al In@)%héalgr%i f ot Dl)dleg g'x g be %oiahe%rhom the culture
danediperdiody flndy, uy@ogmmnal Immumqunbmhn ipnrification pwsedmgas such as

RN B SR B, P DO B S B3 PRy ane

dé‘ﬁ%@mﬁoawéﬂemmﬂruﬂogésgbmchmy Bprdsttcedni lmrrerpoweﬁbu exagople, by
H ect?tﬁp R%m&&#@(ﬁ 5'+soﬁ:egts %Iaﬁ 'oPt'h%, &l "“"?ﬁ?’g alt%c&ed to a solid phase

e
ualnﬂ pblfmg orralepsimg the ﬂcmhed antdodietnfelsd mmﬂumxgén Vimtnyunizafion of a

f.or runni.n
p repar ae%l P?)t%%ohslglrm g)d st\érgrbs‘gn?les on{gﬁlgﬁgf’ ﬁ?ﬂ‘fé Liepigin3 ﬁgfﬁ‘gme‘n of the
durag hedhercspan@aif isohalkh Imauzmf fe r&pgtoe btia hmgambr dthérepeics 9f small
L es .0 | muni zat |

t i bodi

PRopLTRisk of f 56k B g s AR Pt bR cppoested o o
pretkin tepi nstxmpmnogampmmlnc spectiesto be &rgmaﬁize@fe g, h@yhdwlifapbtor

{ r DeCI es ecept or a h
%t E’e SRS a@’ipmér f’Yme E‘mgg‘%&{‘? & é?)’f 8?“ Bypsip ’gﬁ?Féﬁ’c“g 2
dnﬁumalonalmg déﬁneumag gg&nt aon ex@mpxeumhlaﬁmtﬂ;eﬁ@ypmmmﬂme ester
t Sordh {2) Oélgb E)Irqs ngn}l Sﬁ%\g{;l fyshcrlzuhlhn?des &?glllg?lsl’ysgn% resndues)
glutaradehyde succinic anhydride, SOCI2, or RIN=C=NR, where R and R1 are different
alkyl groups can yield a pop_ulation of antibodies (e.g., monoclonal antibodies).

,—

LQ.-

[0099] If desired, the digital antibody (monbc]onal or polyclonal) of interest may

be sequenced and the polynucleotide sequence may then be cloned into a vector for
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- henocyani n, serum al bum n, bovine thyroglobulin, or-
‘soybean trypsin inhibitor using a bifunctional or
derivatizing agent, for exanple nal ei m dobenzoyl
wolb@mesei ni m de ester (conjugation through P@}tﬁis@doﬁ/@;;zsu
resi dues), N-hydroxysuccinimde (through |ysine
residues), glutaradehyde, succinic anhydride, SOCl2,

oéxpRisbieoNtopafados: 'ﬂaeﬁﬁddueﬁbe @icedid tHeaintibédy of! hﬂ(b’rlest may be
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st an veiehin o dp SR midbibobaet poil hodhanchs xpindedinig frogem for
afidrO 0ty Ih R BRGhARS] the bolDﬂlcYééh@@ herRk maybe el fol@Metic

be se&uenced and t he L%nucl eoti de sequence may then
DEARPUAARR o bamanice dbptibeRy ado weproEpthe gy por other

PErbiRANES o Brahifibody Hof &&n%'fby e BhARAIHidrPRay ﬂ_JI%gmeered to

sequence encodi ng the anti I nt erest nay
nipretresemble humapcongant regiops h@s\tout@mhmmmsnon@ lﬁ@stant&@ﬂy is used

@mmmg 2fif R pg@; A Wl 2 haly B dedilbil§ §a%gc%1§gndamum

ternative, eot’i equence na
-fibe agtdméy smuelmnp pbtlamtgr@mertaﬂidiﬂyuqﬂm seell epiepeand/obgreater and/or

0 fif , ot her har a I [ .
{.lte%eﬁe an{i&éﬁay léé) aé%ltmll{lﬁaapgons gﬁ) €0 ft% ttheartthat
neneloe n@mgpoigmokabhﬂ@changassezam bemiaid © thudlgnalmmﬂmtda rahd still maintain .

l%gbn lg%g‘g}l%vt?ggﬁslnfnmgﬁoresponse if the antibody is

use ’n “and treatnents in humans. It
may. be desirable to genetically manipulate the
al®010idy s eymember of Shupipnized” Ztibad emoktilenéanprising tun entigen-

syl e nd/ reater _and/ar .. altered . . .
T AT N A I ———
t diimeric zm‘tlbe&ted havnn’g olent ar imodified rodeimteV edgidi® bmd their associated

Pty ey e Rt oR) Besp o Byisig. see, fr

ttm@thmtepettathw[eOQQQﬂzw (198 be Loaiglio letieProz.elilit. Acad. Sci.

ot e A, SR riimbtn oD P s b O S o

| dﬂSC'dirhcbﬁEes AMEbIB583 (1@871) rretheﬁrewt:mdeedéseﬁb&haumﬂ CDRs grafted

or nodi gmode ons and .t hej
a’£ oac aé‘cf“*’%‘ﬁh% F‘fggz" PHPTP ‘?’b\j‘l“bi’fkapé’mﬁe
f hisea dntibdiydnstatidsinainl See Ter exsmpleERiechfiinn 2 ¥R Nlugs 332:323-

{ nt t.;al. Nature_349: 293- 299 9 Lobugli o

of 2 sl v ey ety scdere 339%5%%3%2%&22@'59%?@@#%!“'6
Sev8225281(1985). "AHOWE: reftRBedBe34itth sscnlOBR} sup@aﬂecﬁfyovm

et l.. ncer Res. 47:3577- 3583 (a‘f%’é)

rEFER vgRessed 19dent FaRRY bR - e"iaH‘PE? Bumpgag  atent

SPUMliGAtionNb. 51 A5BEOT Hesé AFinfARizEFTholREWIEY art Besighed Q;rm\fmhfae
an ap%goprl ate _human anti bqdy, constant domain

f Yrwagled igmunolegicalfaspepsedpwand rodgat wtishuman @Ehedysnoﬁecules which
(H:8RSthe dWRLBP MUPITHREveRbss oPHeRPeRticZapPlidatiafs Jaiske mbRiRs in

and Jones et al. Nature
human recipients. For example, the antibody constant region can be engineered such that

itis immunologically inert (e.g., does not trigger complement lysis). See, e.g.
 PCT/GB99/01441; UK Patent Application No. 9809951.8. There are four general steps
to humanize a monoclonal antibody. These are: (1) determining the nucleotide and

predicted amino acid sequence of the starting antibody light and heavy variable domains
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321: 522-525 (1986). Another reference describes rodent
CDRs supported by reconbinantly veneered rodent
framework regi ons. See, for exanple, European Patent

'Wohbdsesdzion No. 519, 596. These "humani zed" mpceastws0s2srs

are designed to mnimze unwanted inmmunol ogi cal
response toward rodent anti-human anti body nol ecul es
V@) M%lgniﬂgl’ﬂlé Rurhddézed Wititody).e3 Aecidibf Mbidh\aatBsdy fRimework region to
thera eu icati on of those noieties in_ human

b‘? % “ngqeﬂa&a%?sé ) theaciia] gpyzingmethadplogiesteemiques
C@a (h&h@ﬁﬂisfe@ﬁ&?&d%&?ﬁsﬁd?@&f thd ﬁunaamemm@ Ok&2kdr Yeample,

I nert e does not tri gger rrp enment SIS

TuSBOLIS PR BE66 A0 GhisaRIONG1: 5693 761;
9336%%1 §585T6@ §n<p6 g0, Prar m?x{eﬂoﬁ BF@ﬁnanﬁan &hﬁsethﬁ may
. termhing t

monocl onal anti body. These are:

el heatiligesd aaﬁénsclpﬁeé &Y Devghertiriene.. d\éqcbl AsidRend8:2671-2476 (1991)

VB0 BRI 0 68T I BT el s

HuF 62 pahdBCET Pbdigation No. W@ebRa@160y whi ch ant i body

framework region to use during the humani zing process
(o101 ac aﬁw@ MiSin

a[ d (2) the trans e&t%gﬁggﬁlggg@g%%ﬁ&gﬁl? ﬂbg ed by

HisgspRegrcially dveithple rSise thaf nve bremgigineeredtxpRas gwtific human

e R

gledigd}cdR., fdlhemanentiodiespér teraastiuai ingmake réspate amytaltatbe

r[?gd foﬁlééqera XHOHND Zed ar dl SS Ecyges( %@Hpeg ﬁﬂxcﬁhecfgy%ogyare :

Plnenbudics. ﬁcﬁn AB@:DM Toc. &’r@ﬂéhtZ@A) arfi, M ABMouse® and TC
ﬁg"“ dﬂf §. 380, 861; and PCT Publication
BT BAgePn

et anot her alternative,
|1 hunan antlbodles may be obtai ned by using
rci al hyarealtginiativd, entitiodies wazbe ederdoembinentlyi and expressed

t ~ | t
%’?‘ggsgeﬁlﬁ@ogﬁ%‘f‘ﬁl‘%ﬂ?@re esi Oragpu Itﬂ)OHr Cglyg)emade

_ desombaiantly by phage display yechnolegy. faé |fbm1<iae$)e UrS Rotent Nos.

I d f
e R R p—

dﬂﬂéaelﬁS(ElS’Hhol ogy are Xenonouse TM from Abgeni X,
Inc. (Frenont, CA) and HuMAb- Mbuse(r) and TC MuseTM

(P Ve Ry 5y Al 0.

éﬂéﬁé%ééij(wa@)) g medrtytm@ulckhmm antibpdies andtantiboily fragments in
recoﬁ“ﬁ?’n?ﬁ:‘ OE@H’mh phage gl spfFH ga* ng‘?%ngﬁgsefg’& “mf'mn’“mzed

glenorpl Eor e@a@pleﬂacuaﬁng alNhody. phage display hbranes may be panned in parallel
against a large collection of synthetic polypeptides. According to this technique,
apﬁbod'y V domain genes are cloned in-frame into either a major or minor coat protein
gene of a filamentous bacteriophage, such as M13 or fd, and displayed as functional
antibody fragments on the surface of the phage particle. Because the filamentous particle
contains a single-stranded DNA copy of the phage genome, selections based on the
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5, 565, 332; 5,580, 717; 5,733,743 and 6, 265, 150; and
Wnter et al., Annu. Rev. Immunol. 12:433-455 (1994).
[ 01011 Alternatively, the phage display technol ogy

Wicladidfsersey et al., Nature 348:552-553 (199M0nus2@ninsasrs
be used to produce human antibodies and anti body

fragnments in vitro, frominmmunogl obulin variable (V)
dﬁmetmnagpmpern&mfnheoanhhsdyf Al et if3eIBi08 A thd @B dhcodiy the

antlbod display libraries
DB L e lde Pk e b Shheee rﬁmésg@ee%memnw of
othe Bydwh Phhge cﬂsﬁlayﬂﬁﬁbb Paforma 74 M8y dfTorufhtsS for review see, e.g.,
t antj bady V_domai n genes are cl oned
ﬁ%f‘%%gewmso and sl RayigTo Cuientpigion dosiruchi ek Riviagy 3, 564-
953116(19553)3 SkvdraBRbQUbT WE&E%MQF@% be 5%%15}%3%@&?@{? on

and di spl ayed as functional antibody f

t(ﬁ"éd%sGP Pale Nofire RE2: 0028 (A iisolated Blivasearay hfanti-oxazolone

fdnkiB5®BS al¥gdall! Y r&,h)},‘} QQ‘@,

_ y of tﬁﬁé phggé&lgdgﬁo&rr'gm%el e%:lt%f ons gseﬁ%; ?ﬂﬁ

' WP%E%)‘ZI# igEymazed pony. | ASEpoteicasty genes fmmtunmnahmzed human donors
RARE cbhdihoftl

D5 B AR AL SO B ik d) BEIGEL AR o gens)

~the gene encogﬁng t ant |
eB pe isolased esimtislly fOHeWmBa@Etedmws dasoni&dd:fy Mk et al., J. Mol.
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B%‘?‘? 823:58R59) Qob I ol el RIS 303 100995, a mta
dmgoune r&pbmomubb’tbvgme@ccmdllaﬂmwnk at mg%?te](somahc -
rent n St,ruct ur
Yoty HhaciR), S5t ol s hepayeedEv bnits ke 3 adects
gd)spm)ml“ e ghi-laﬁilﬁétg{urfac&mﬂxl tlﬁﬁ@gd lolﬁﬂémal‘e prefiRhtlE rephcated and :
: 624- - i sol ated ,a diverse array
“ﬁ%?re‘g's‘?é?%ﬁ?“&ﬁé S“bcf)ﬁ‘tl‘feﬁbiﬂﬁ“é%“ RS JRimAFLA BU’GT'FF can be
Gﬂlﬁdic]{bﬂtbqrdxrﬁiloﬂlﬂléﬁﬂ]afeyhrﬁﬁue\h%%% ehtarﬂ snedmgg 3 MR er al.,
repertoire o nes
P AT b T R A S
antibditieli cbsaite by phiayeadisayedah dY i8prored u;g@ﬁ\senﬁmmle diiRgthe
eIf a %hé%“ can be isolated essentially follow ng
%@mﬁ% Y ERi9n grmes Wih faRpRtotEss ofpaturally oqppyring variants
Etapbxtoﬁ?e%%oﬁ@ gg%% g(aﬂ&%ﬂau;e@ ﬁola idiiriubiz€d dédors. TRIBE ique
nat ur a i_ mune response, -
oV Bt é%eeﬁeﬂl%ﬁaed mbg@v&agmavs yith Q@mqeawhe pMaM
(rmﬁtﬂ Stratdpy [F6r MRy vePy largePPEEe MtibbdFre %lso known as “th
2ﬁavwll confer hi gher afflnlt and

ibraries D dps basp @980519?(* %)cwarerhmpmrg lab V. Mcedsétes
rzu mssaasﬁ alob3). reapk natiag c%‘ﬂso ﬁé k@ foPdihiveh R CitibOes from

E%(Fsequent ant i gen chall eng his natural process can
enfapfibediss Whereshe buyaantibedy hi*é simpilag afinities opsl specificities to the

sGb@gyodbit c
fo 7 90783aﬁtli39°gg) Acm}g?ﬁ’utgknﬁdﬁ’éidwq Ris agﬁ]gfr%!"?dmf ‘epitope

“BPT‘% e REAYY 9T {lght chain V domain gene of rodent antibodles obtained by
phage display technique is replaced with a repertoire of human V domain genes, creating
rodent-human chimeras. Selection on antigen results in isolation of human variable
Tegions 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
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anti bodi es obt ai ned by phage di splay can be inproved

by sequentially replacing.-the heavy and |light chain V
region genes with repertoires of naturally occurring
wWéheatgsz (repertoires) of V domai n genes obper/S@es/032574
from uni nmuni zed donors. This technique allows the
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TR N —

experimentation.

[0105] DNA encoding digttal antibodies may be isolated and sequenced, as is
- known in the art. Generally, the antibody (such as a monoclonal antibody) is readily

isolated and sequenced using conventional procedures (e.g., by using oligonucleotide
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joining to the inununoglobulin coding s

pae determinebe geguenge toswhiolen éwtﬁkﬂnhbocmmnda rﬁwunwhmng lﬁ

p t CAdlLI] ,lc

a1 bot o8 gt SoA uFRgF Flacees 10t SRR, pRfsenl St
Hllgﬂ)tsﬁ‘ﬂ, Bt Negrer WQ@Mmhées of varying lengths

MO ChQERY 4-6 ALY JonBPERI YR isolated or synthesized (e.g., recombinantly)

and used for binding assays with an anti-digital antibody. In another example, the

epitope to which the digital antibody binds can be determined in a systematic screening
by using overlapping polypeptides derived from the small epitope extracellular sequence
and determining binding by the digital antibody. Certain epitopes can also be identified
by using large libraries of random polypeptide sequences displayed on the surface of
phage particles (phage libraries), as is well known in the art.
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[0106] Digital antibodies may be characterized using
met hods wel | -known in the art, sonme of which are
described in the Exanpl es. For exanple, one nethod is

Wo Joglfkiahy  the epitope to which it binds, ipehushfmsasr
solving the crystal structure of an anti body antigen

conpl ex, conpetition assays, gene fragment -expression

agerYp, andcenipétiioh hesayiah ¥e aLditd @et@x%ﬁﬁ@'whé&ﬁéﬂ%ﬁ an@o%m bind
descri bed, for exanple, in Chapter 11 of Harl ow and

L Sieesame epitons bxaecoEwame identical aneergally gverlanpiag epitopest Typically, |

S I
RS W 5 o i DR i

mitosk He hzrahngfé labeted antl@dd@tlemmaueedt Fomsmap lebriefor snch
b i b e ARIGRRE IRl Rl hRE PRI 1O 1

Br Cl aI Fom var1-ous sources, for
exanpl e, Pepscan Systens (Edel hertweg 15, 8219 PH
L&NP8T ad, THee digitah antibadigs Jmay pe hylprém anlegenb e &.drigtin g

| e rméneoéa% aum {, 18R féﬁnédmigger& é\%g%sa

. 5:5 é’geﬁ;
i sofated or esi ze %e. reco I nant|
usﬂ@dreﬁqwm molmlm@udwaﬂsp&m Dhﬂmrmmu bead)ga $adid sappori(subh.as a

ant ﬁb%qjgj‘tﬁgl E‘g‘ 4 lg}C'PO g ?n?n m&&ﬁweell rP‘i’a’ce Sorgz?n tmaeer gée%stlmown mn

s threeetn |1m§ﬂngxynay|b¢ mabnmlnamvalgnqo Mptbecrstdf diﬁlang eitibedids to such

géenrtstn%ll%l g O%E fxérg‘ ‘TlﬂlPu ﬁf?@l '_ %7%1-31

e |o1 Wﬁpemld&hura Ietsad crmam Clsini iAkiacd : 14:@/(11937)91 (eb@itie coupling

S Eoinggp U B o il agae FomebL B fopelimice

|P gTeymh%z tggg%yglgiém?ijmﬁz 07-? %gxmﬁﬁﬂﬂideaﬁ&%mod all ofwhlch
nmpetitli on assays can
u§’é’b“°§6 arg dncarAgrated %@% eP?/Emen]P?tB?ﬂﬂ“e’é‘c}b‘gﬁa Squ‘?& labels, is

s &rthel{dstited hbyin. ecogni zi ng i dentical or sterically
over | appi ng epi topes Typi cal I Y, anti gen is

i | t | bi | f |
AL o R AP bflor
almhbg oitibodies (ang asﬂrf&dhox@mm‘mﬂerl salié¢ lsti'ppﬁxlﬂf s1ﬁﬂdBl|B for immobilizing
t tJ on a oac S Oor. e o i
APl w7 R R B SRl s S et A e
laﬁg@l};@ng miagnetized Biadd)j microvadlli ;gﬂitﬂ,uqireﬁtd rldﬁlk')oaﬁﬁgtl(d'@,r t%:]chnalogy
ape n agent tern er a SucC
L BFed P BRG, ot G UB St NS Gt E e, for Sxampls, CdSe-
f CdS cesaheit nabﬁﬁ@}.tals andédel th SsipROdHe] (:&uwbl aﬁ&y @envb@ztd f&f
mat r croarra Qr t we ate
DRk ¢ St demie 0Nk olf o0V el 2Bk o 2018
c 8inal8N} highly TB&eA! @ahmni\mm;iﬁ s@ffideichifen ga(ﬁmntgaxéhﬁa have

h
e d e P e bioma s Sostss oy pibgseauitive bologiea etection.

Warren and Nie (1998) Science 281: 2016-2018. Fluorescently labeled beads are
commercially available from Luminex and Quantum Dot. In addition, pads, film,

nanowells, or microfluid channels can also serve as a solid support. In some
embodiments, the digital antibodies are immobilized, bound or linked on a solid or semi-

solid surface such as polyvinylidene difluoride, nitrocellulose, agarose, and/or
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(1976)), and Schurs et al. (Cin. Chim Acta 81:1-40
(1977)) (describing coupling techniques, including

t he gl utaral dehyde net hod, the periodate nethod, the
Wombsissage method, the o PCT/US2003/032574
m mal ei m dobenzyl - N- hydr oxy-succi ni m de ester nethod,

all of which nethods are incorporated by reference

h 69 hdiylamidRtz8IGsade NGlabd WHdbhigatsd iR bideh;}da Biysine ora

further described herein. [0109) Solid or sem -sol

s hippetupctiona); crossilipker san alserbsn used. Jn some eraboriments) /s dngxtal

I bedhsa

s s 8 e 20ah R i B Bile i : P 0 Birke

wdinmengigealolyacrylamidergel padainyhuay déscribeddh Mirzebghpw et al., Nucleic

[ e ng magneti zed beads)

'm%%irdgvve %ﬁl% $ébs- fdoﬁgbég} n mcroarray (e.g.

t echnol ogy omned by Zyonyx, Inc. See, e.g. ' US Pat ent

No. 6, 365,418). Thus, for exanple, CdSe- CdS

cor e-shel | nanocrystals enclosed in a silica shell can

bgreRak wnggﬁékézﬁéf Ifzﬂfbodié?um ing to a biological

nol ecul e uchez (1998) Sci ence 281: :

2013-2016. Sinjlarl hi ghly fluorescent quantum dots

(Mﬁ%ﬂdémgeaé@élagp’éafy wempsefilehi de) have been

coval ently coupled to bionolecules for use in.

ufdlneyensi tth Hﬁ)tbér@k}ib@l, glinetatiee fir@er proviés B3 Gsidk the sets of

(éﬁﬁé) %g;enc 281: 2016-2018. Fluorescently |abeled
aniopdics Hepissesf yeniipRstesns| feon th fsconarybat anfgodies that

QetRBiiz8 sl polyPeptidd icpitdpRs, oRBs ermébd odss-1ORBAVEbSdie®in the art,

mcrof | uid channels can also serve as a solid support.

| AregErh in sompbigatiAm e generatea ehagoteaistiapaticpurf binding between
| pRABRHiks et zﬁﬁlf)%{elﬁrm h hé{?llﬁﬁg wHeredn ﬁl@ lphﬁelﬁ birdfigipatt& ! tbfned a

surface such as pol yvinylidéene difluorid

nPiofRipding podle, g’gas g@fl te elprasterizo, Wﬁmzrpm%@vn@tem sample.
PERisUSREB31 Poeddts M&ﬁﬁﬁéﬁdﬂsﬁ% tﬁﬁ‘fl aﬁﬁga bﬁdiﬁg% conferred via

slides activated with al dehyde, pol yl yS|ne

hiwbindinetaf setaef digigd gotibodies fo maﬁmap gcample fwherehy a pacific protein
S BiBing BRORCS YE-Sed)! e in syﬁt of0f h Qﬂgﬂe %ﬁu&%prpufz&?bmds but
arranged in a three- dlnenS|on ray, or exa

't PRe arigrfe profhivge A sasHRenly Bied i thy laptforipediBe dgertion. :

m croarray described in Mrzabekov et al., Nucleic:

Ami1gg Res Zdé(a]-%%}n eraPRR8rie) e BB invdyhd éh%@éuh'éb P9tdidFinding

. sets of di anti bodi es Met hods f or enerati ng

pP‘Bﬁlﬁ of aB?‘HB‘P MR At of|tasssepsof dipital antihodiesdascribed ééltem t he
| EotigHsin®Ra) dehiabiflg thE %ﬁ@ﬁlm&%@l dightsll AELIIS, §ﬁt(§) &tection of

di gital anti bodi es. resent Invention stenms from
t & aptibodypEqigin coraplex Fﬂ@ﬁ‘gmwgeq ralein in the sample and each digital

antibody, if any. Detection of the antibody-protein complex may be direct dctection, or

via indirect detection, such as by using competition assays. Suitable detection methods
are well known in the art and described herein. Detectibn provides information relating
to presence or absence of binding, and amount (intensity of binding). Génerally, a
protein binding pattern comprises information regarding presence (6r ébsence) of protein

binding and/or intensity (amount) of protein binding by each digital antibody. Figure 2
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recogni ze small pol ypepti de epitopes, often terned
"cross-reactive antibodies"” in the art, are useful in
conmbi nation to generate a characteristic pattern of
wonoigsBet ween anti bodies in a set and pr otreTruS2003a32574
sanpl e, wherein the protein binding pattern, terned a
protein binding profile, may be used to characteri ze,
odepidts ngenpnérrsithuliated pprteih bindingpagfile preparbdissing a computer-

S RERllotd 190 b b ety Teof i fonimine S o e

0100cigjtdl antitridics emditlesY tagis pepdéseints) amour of pidFHiebdunt  Esdhybar

a specific protei bi ndi rofil e is. geperat "

o RRaronh o 15 ST 0f Rigron DB b e sl By ntiipnsls
besmpuSiriilated pRIIR bRz PofileSars SHIWRTh Fighfeesl 1 N the

art for specific. detection. [0111] As a general

0 iew, the t hods i nvolve, gener.ating.a protein

el Eing ™ prASEPTER etk oSy Ui ko Hevidet Betpeds for
dgegibtagihg @ Potdie HinGmgPesiib bPLshutpie, 84i metHo@SBSrhptisiig (4)Pdontacting
contacting the sanple with a_set of digital .
ARGV ER 2magidhe ffs kgl pibodies d%ﬁ@egrhpmwmﬂ@ms that
o i hbrading); r@go MBERmBVRE Shbbunl ptdién ?ﬁ{%ﬁ%@eﬁﬂ&&ﬁ@:&&

ital antibody, if any. Detection o

a‘?‘?*_“-"_?ﬂ’iﬁ‘ﬂ}‘” Peipthat is nod mﬁp@@al%‘;puaé); and fletmg Z@iqdin.g, qf protein to
Varbbded, %&t"bg g ESO&M rfel iscﬁﬁgﬁ]&g%}%? a protein

(¢
assays. Suitable detection nethods are we

t bieding profilnimpludesinfosmatinarregandingehsendeiof hinding\betiesn a digital

| ' | 3l - of

b AP Yoty Berdhiipe by BE GRERAS. o GRERER msome
aembodirmeits phyiteid islgbgled, red detestiop omamises dfterting presamce, absence

r ' e [ f protei,n. bi.ndi ng.

SR DRGSR ARERE Blorlh nlibcleEh B DDA i the art,
dingidesdribagh hérbimd yn ofEerrmbmdiinent() a WinpOdioh 888Y hised, in which

R : i CL - Si, | o P .
ELRABLSZRE e SRS P SO B ST g i
sprrigiradanples dienefally 00 coibbdieents invoiving wk oficdmpetithr pelypdptides, the

j S 2ach of . Qi t.al .
AP ARG SSRRNChBo B0 e B4 of B ARG i sompetito
pradyreptidds ¢urmembiatibn with thesamplespdhdseqiantiaiie withithershmele).

j d by, gach .di.gital t.i body. .. Addi t.i onal '
glcs)ér%pgﬁiog ra?s% ?rgrrlﬁ vg\%ile O&H 0 (tellgen Pl ﬁdéer(é?%ﬂbf‘ggﬂgpe shown
in Figure 3. [01121 Accordingly, in some enbodi nents,
t198131nv ent iGsmerstinvheimsthads df@dreriting 2 yyetniarbandimgprafile further

' indj J iJ f - e i t hod -
e 9L R B it SR g U oo
shagmenfs ag¢ genertteda Tihie lsauple samesitadivigta pretesi dleavingeigent prior to
C i1 ] pernlt .bi.ndi NG .. (: t ,.onal
rsg%vod%f %fg&aha%%%%w o7 m.{]ee%vlg]tg (ﬂlnrénse{; %‘ r(rléé‘%) n%lgﬁ’?(rirlg?’] nsci’cy conditions that
reemit bingling: Giheiprottinateaviag agent spg be fn @alying (dwohi acfhymabgipsin or
: (stﬂ,? E)le £ Eﬂerr}gcakf Iaggxlt PS%ChOZ];S c%'%)gg%}l Brotque). Protein cleaving agents and

methods for treatment with protein cleaving agents are well known in the art and further

described herein.
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e

anti bodi es, whereby a protein binding profile is
generated. It is understood that a protein binding
profile includes information regardi ng absence of

Wb Rebsoss7pet ween a digital antibody and pr ot eehus2003/032574
Detecting. may be qualitative and/or qualitative. In
sone enbodi nents, protein is |abeled, and detection

qoma i ses mmw AP RERAIRAGS ,theﬁB}St@mQﬁnd.ﬁg]ﬂbﬁfe lﬂm%rrelaled :
&Eme Sit | abe| on bound pr ot ei n_usi

I rﬁ aPﬂ%toaIPf sample, quhcas SOWpRf SH@P@%% Pfaa mpn
QUEPSL A BADfefia aRV/SONTREY. | Hor @fantplS WprbfinttiRfing paiteMB hive been

| abel ed peptides (or m xtures of peptides) are used to

@GWHE’cﬂéd s several msanbgrsisif 4 damidy vﬁ hahtenmame@fim@mﬂ @attern can be

e
p ol Yy ge pt ?‘égg‘éﬂ) S%Em{jis % u r t g’ Olf §lelt I% regé?l@)a xgovteprflember
e pradein hgldmg@rs@p 1y beirgotdatl aacmtpmm ehbmytdf protein binding

SRR SRLRSE e B FABRAL o, 1 1P

Det ection assay are well known in the art, and further
d8H&] i bed Feansther aspectithe inventisnairdwjdes ipeoteip bingte réfile

%%H&&g&h%ﬁlﬁ%egﬂlgﬁg&%&%egﬁé}% le further conprise

step o e sanpl e w a protein cleaving

_ __t&ent~ vvhereby ({;ol ypeptide fragnents are generated

H6Lanpl eltdawn tpiprdiein bipdipg profile men be ggxemg@rmthout
h
Rbd Med tPhave %)ﬁgr %%1%{58 I%g{sﬁ‘is g nght&%fﬁé eI S{;h a%lDzeh, fhd both "

set of digi con |t|ons
frapwn @ncbunmpwg prof¢ies paybedatectide Beravge affematioranegirding gontents

I v

cletesbd prgviaggbymordknawd agengtshdds af roveltpathatere for ekadniple, a protem

Eur T #ed}()ﬁ]lgglsa%%rr? 8911 ttzjréavrloeujVW %3%%@%? L?éewousfy u.nﬂnown

REFItUS2003/ 032574 [0114] As further discussed herein,
the protein binding profile may be correlated with

i[@ﬁ mat | oﬂle[h%h?&ﬂd’]&nﬁ oﬂﬂ%r M{l‘fbm&ﬂg Ere%?clﬁ&%vﬁ? eartand :

sanpl e e. pat ogen suc terira and

: ﬁlrﬁhfsyiesmmd @x@mplr@omeferqbp@n@ma, @ntadﬁmggwqﬂatwoeqrm@rh amé:odm

@@&Huenﬁglt@g %&F fa%ﬁb dri'\'i?{:cglltac%rmﬁlrtﬁe Qampbe fﬂ-?eﬂ"rl:% \f%d another

bact'eria, a newy genera pattern can
eolsdy éxcontrctedavilbithé sanipde aldlmrbwead zfd sblve). flamﬂiey embodlrhents :

f I t
gﬁ%i%&{i%%&% %(t:) 91; Jg% A ;B% e Sl{l lgel Pif exe u%)el, hd wh group of.
pnidodies aty qodtanigd wptﬂ:ahe sagmple smulkana&xsb' dastaba&al)qdlmmts, several
' lgwu&)p §fa lt 3fat %ﬁa?l Ebe ! leL’!S rallre %%lil' 5Jon ctﬁxg fhgr 3?}?)? eﬁ)tr example,

-

nvent I onepr ovi
gerwerlas eahtam&mdaemo\ccﬂ grhﬁp ZrBtcbﬁtdSted ﬁi&ﬁembb&ld artieyoinh .

[0118] Methods and conditions for detection of protein-antibody binding are well
known in the art. Detection of protein bound to a digital antibody may be qualitative
and/or qualitative. Binding of a multiplicity (generally, a large multiplicity) of antibodies
in a set is detected. In some exhbodimen_ts, binding of at least about 95%, at least about
90%, at least about 75%, af least about 50%, or at least about 30% of antibodies in a set
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[0116] It is understood that a protein binding profile

may be generated without L the need to have prior
know edge of the identity of the protein being

 Wo2bdssshs2 and both known and unknown pr ot ei @@Tngyoobmzsul

detected. Because information regarding contents of a
protein sanple is not required, the protein binding
pdre ﬁttkﬁed‘ni)i s&ﬁc emboldifnents, dﬁ;mmg; of efith mﬂﬁb@lﬁﬁl a%cthls detected.

[ unkno ng., ,suc a novel pathogen.
E‘@Fmsgﬁﬁbﬁ"émgn }A%tt@gﬁy {"thﬁﬂ PW@V%‘SWP@ e PREPR IR, -
t KIS AB) fROr& bt YmMeRdhsshRY, WS &ldedod bIotS ihBHSdpYectpitkieian
agent. ..[01171 Met hods and_conditions for anti body
bﬁ%ﬁh@owywmg RemBRRliterpolypeptides, apdhfpcaliippugagssays.” Alterations
dapedtéil thdify RbfMle clbSAIBmERRBY hﬂﬁm%%afﬁ 8&{&&33641&&1&01 .
two or nore antibodies 1s sequenti en one
Smplss ayd neting epy diffesancey i m hwtx ebwierp|the sariptas. Resnity eﬁELISAs
%Péﬁﬁfé)le oy B&ﬁﬂ%ﬂ% felaii u\é\go&g)r& o) %%gﬁ n &3
renove and so on con actlng
vﬁmbﬁdanm thgfprejeigiis labelah tmcm)d labsl is Qetwtecp dnaﬂieebmbddnnents

f nt| | ont.acted

ARl p5poE0 & BERURShve AP BN RE i RRRES
wm@mﬂor pejymppdesd$ datecat Snitatde gabela hreameﬂl kodnasthahr, and further
gﬁ&&ﬁ; Xa%ontacted with the sanple, for exanple ;
group 1i's Contacted and removed, group 2 is contacted
and renoved, and so on. [0118] thhods and conditions
for detection of protein-anti body binding are well
known in the art. Detection of protein bound to a
Grdiodd fo@rgehaaﬂx%nﬁyarﬂg oftfdih Blddi ,ao'ﬁfé
qualitative n a nu tiplhi il generally, a
| ar nultlpI|C|ty) of antibodies in a set is
d@%%&t ed- Prlibsaprel ﬁm@lbméwggroﬂ!ﬁswem heyewkeratad Hyeampiling

 3herdin bIRAGg Fbiiles 85t twd BPMbre nt@&m ] §§l§cfha£‘§é}£%zslso%aﬁ5gemc

| east about 50% or at | east about O of anti
|95 ngn-pathogen bagieyip o&wme@m@@mreﬁz@wl@wmared with each other,

dﬁh@rﬁuﬁﬁltah‘l' diy mﬁgﬁ@}" to stE&h g%u%o or differences in

antibody in a set iIs detecte etect I on
dmtalmbmb’@eg/paﬁmm Hhe protein/kinding profifes imnthe tibragy ¢anaisd be used in

I
Byt S TS o o
biigentispurees (foy sagmplaciomy diffsropbtissuesror gl Ypesp tisehss statas dr
f [
Bt SEMORRREANL Pof b, W Tibrolel o PGLE] flnfh Bofills arc
tusefpl inmaptieasis forgharagiangih@protenmsampleis iy ethods foli difgnosin oﬂgctenal
I v{ra%}&e&fonbmmg iR SR ?F{:/tgéﬁlgp B! boBiniEubSRation of a

for exanple I'rec anmoun
paderd or ipfecianstagent asSarther d@nﬂﬂmlllnmlt §or1eimnp1e atpeéteinibinding

| 2@2 ?‘%@‘“?E ﬂo;nrla% | a(P@elLﬁeds g efeeCt used’] to c}xaractenze and/or identify

the sample by comparison with a library of protein binding proﬁlfs of known bacterial
pathogens.

10120] Thus, in another aspect, the invention provides methods for generating a

- library of protein binding profiles, comprising the steps of (a) contacting a sample with
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conpetitor polypeptides (as further described herein)
and | abel ed, and bi nding of conpetitor polypeptides
is detected. Suitable |labels are well known in the

Wblo0sRBshat Ur t her  described herein. Methods fpefrus2003032574
generating libraries of protein binding profiles

[0119] A library of protein binding profiles can be

g emsfaﬁeatsbif dEAPidtibBdles REGILRYE ﬂeiamﬂideigconaﬁ.fohé @t ;feﬁﬁxt binding;
or. npre different sanples such as sanpl es of

pﬁi) RBtiRY remgvinggmbaund prefesn mﬁ@odw%mw protein that is
grdtil@gflﬂﬁ&ﬂ?lﬁ?ig?? V(Eé)atﬂzt&ﬁné:ﬁigﬁi? etixf‘toeﬁﬁgocﬁw @/ﬁercby a protein

I'n order
dbigdiag nrcs’ilwgammtp@@ném)/r@neamg st«ms éﬂ ugin(c) pmtbtateieast two

b
b gegigsag@ PSomel: usedi‘i’én‘ié e bR, B6mBEQL b 18& s8dut 90, 15,
c@%@ér%ﬁ, Bﬁ,éoaﬁéés?ﬁeﬂioo d£0,1200, 3000404, ﬁomimeu‘mg &ﬂOo?O(l, esmore

In&n f
B0 S5 5l 137 o .
dnﬁﬂledeﬁntthcrioompnsmdép ciEptingfthe szfmﬂﬂ’p/lith a pirditemlclehmg h@t prior

te di ro S are ods for
cloaPatpia Roradng s Bl re s oot rrboretnigpaons tat
opermitdiireling | In serhe embediments, @k ity fastieb @ompRsciepitpe &lentlty
for defectup(ﬁg gﬁor taxonom c classification of a
bREERHOp 9P PeTEs agent, as further descri bed
herein. For exanple, a protein binding profile

pE)é pHred frlo Bmﬁhk;rlaﬁ;iede tHei lﬁ\;eﬁdoﬁﬂﬁ'mdes m&lyn&g;f pséln binding
cha i ze .and/ or.identi t he_sanpl e ) .
BRIy s WSine gy S LA Minds Heperbtherely

of known bacterial pathogens. [01201 Thus, in another

al9p2zjt , t hdt isnudmitba@hthptrthw filstersy ofiptdtad dirding [yefiles mhy mnpnse
mlhng g?of%eg;ahaé ?)vre?et a%{lgra% {j (hn Ao ﬁfl Of K ﬁy ﬁlj%o%nldlsvllcpugl, andelor at

ZGﬁMeﬁGE&liﬁesP(Iﬁ' kchﬂﬁe?&ﬁﬁidﬁﬁétﬁg 4he tﬁﬁiryng)f)roiﬁite aﬁeegeﬁerafed at the same

i.bodi es, descri bed ere n und ItJO
£ SR PR R i e Bhethet PSP Ot b orery of
pimndimg profiles cawomnstantiybé iplatcd whes muwm@mg;treﬁre id femkrated.
not specifically bound); (c) detecting binding of

{09%33' nto A&QL Wﬁ) &5:1 mvﬁ(;ee{:gl%)ﬁb‘rf‘ mdm rohqes ca?be processed

I'l e i s generated, |ng eps (a
tlmll&ﬁgﬁwem)andistotﬁdan aldeiabztset The dafatfafecanrte constpitly sipddted as more -

SNSRI B I ol B BB LR o s con

2Mategaﬁzed4mﬁug15%10uﬁﬁ6t,ho&d) 8ych&6 By tH2G0urce bf the iSﬁnplé wﬁilanty
0,. 200 4000
o7 bRk et srorcmep Reh Birdios el pagies may be

o Sgreqlpedftog_etlreabasa@ ofh heirmemitypemm Fenatypet Aadditichlaliy \ekisting

atg)%]ntomp c[ (I:lgsrsiﬁcations can be relied on in grouping the binding profiles. In-some
embodiments, the library comprises protein binding profiles generated from a sample
comprising or derived from a prokaryoﬁc cell, such as a bacterium, an eukaryotic cell,
such as a cancer or precancerous cell, and/or other irxic_roorg'anisms, such as a virus

(including diagnosis of bacterial and/or viral infection).



to step (a) of contacting the sanple with the set of
digital antibodies under conditions that permt
bi ndi ng. I n sone enbodi nents, the library further

- WOnpo403sr32 epi tope identity informati.on as deetnwsiesios2srs
herein. [01211 In another aspect, the invention
provides libraries of protein binding profiles,
Wy Nt heay bhQifidaypecs tHeiPRAfGproviaditaies of plofed binding
net hods described herein.  [01221 It is understood
t prefiles gencrated uging agy opths methodp desaribrg hsredti | es may
conprise binding profiles that were generated at
different tines, by different individual, and/or at
different facilities. In sone enbodi nents, the binding
profiles are generated at the same tine or different
t Petliods usipg dhedrotey hinqipeRigBleSt oget her into different
libraries. Alibrary of binding profiles can

cpgsjant |y 1h axéatbgak;ﬁ:dt, ﬂiaelﬁVelatlidiepvoﬁHmihﬂgod&mﬁg ke pratein

ner at e 1 As is . known in e art, ,a .
DB priaesnabing Hhrees oo i PR O A S eerated fosgeding to
S ik n¥itiods afNlle Hiveatdsh. Mhus tikdhRRASEprovidss Aathadasechambiclging a

constantly updated as nore sanpl es, are anal yzed and
ntsPleampledFich app bt rEwlesepegist et compiisingRsapple of itprest); methods

PiR il R endd®r Q@s‘éﬁ&%&/&@ﬂe&dﬁiﬂ? ResY Sl SucRUORAS ,
such as by the source of the sample, simlarity j' of
t pharasieriaing ¢ cgildrpieas andiqr virg gpethoda fslidentifying afer@ratem
PhRihbiLoPEnRRE BBl ARE FrisdiBY ardfor B8PS /ok ﬁﬁﬁﬁi?ﬁfg a
based on their.phenotypes or genotypes. Additionally,
eRiotein ¢ppplexs redhmathedsdprssrdening aasifunther dessribed heedin.ed on
in grouping the binding profiles. In sone o
RIS TR i Fontif e d darb{eﬁzr,xingemém ety SHofle Bnl bbb B Bmino acid
profiles generated froma Sanple conprising or
sequeri&f i ved from a prokaryotic cell, such as a bacterium
an eukaryotic cell, such as a cancer or precancerous
t(:_ﬂilthli] 3 nad/ o:aheqﬁs}taﬁqxrmﬁ?ﬁgﬁ@@nﬁa; heids | f&g/ﬁéhtiﬁﬁpgla ofeitfusing (a) a
I ncl.udi ng di agnosi s qf bacterial and/or, vira
i Ak bigdie prpitls gsnoiated fognsempiscepmpasig fepidsipyand (o) the
[ Bchi2d laciiReqiRAtdd OF tha Spitdpk reco BizddBiETIE D Butibo@és Bi8bind sample
l'ibraries of protein blndlng profiles generated using 5
aPipteyt Whrrsby bindpigof a et of ppuliS promere{suckyst ARyt o7 o> ghplt 8, or
Phieke} diithi ﬁ@ib&meg@&fewxz,sprmaﬂébbm 181181 &hind 9818 Gbquehdee
i nvention provides nethods using.the protein. blndlng
pHEIPRELY) Erovides dnitigiont iptosption refpting o ths Fnipe AGd FRptent of the
Pptcin 2 e MR PRIEH nAG B idhitfed By WALoMRINNEShOfimuliicous
invention._ Thus, the. invention provides nmethods for
Chlgﬁrggp’é{lqgg@lﬁgh@pdlw recognizing the epitopes QAP, TPG, LTG; VSR, and WDQ

to a test protein identifies that protein as HCV NS3 protein, for HCV NS3 protein is the

only known protein comprising these six 3mer amino acid sequences.

[0127] Accordingly, in one aspect, the invention provides methods for identifying
a test protein, said methods comprising (a) contacting a sample comprising the test
protein with any of the sets of digital antibodies described herein; (b) optionally

removing unbound protein; (c) detecting presence or absence of binding of protein to
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test sanple (such as a test sanple suspected of
conprising a sanple of interest); nethods for

detecting presence or absence and/or identifying a

wOs0049a3792 e; net hods for characterizi ng a catdrT/US2003/032574
bacteria and/or virus; nethods for identifying a test
protein; nethods for characterizing, detecting
pa@bedxmn&heﬂe@rwl&hmeatd&swbdhnﬁvd digitdl iahtybodips dindpreteiai wherein
| ex:..and nethods for screenin
RS PR PR pr e SuP s RE cat eponl e spitppes in the
qumgl wiheieti the biently(ige. ,mnaﬁﬁ dnﬁn@ﬂéid S&juhded (aad] il Gomé | d '

nces e |nve al so provi des, net hods
i PO 8 B BIBISHARST R PP i Bred T o prgtin.
pmsmb %nﬂ@éﬁﬁfeﬂtseﬁc bin@iig and §HTRPE ideatiiy/ (i.8] Alinb Bsid sequence of
protein; and )qufthe ami no_aci d sequences of the

e‘iﬂgf‘%fbémﬂé%@w dbost Geigut Biabawis, B'éﬂﬂt 8sabonigh0, atmgll about 12,
SR B, awmslaaoutvﬂaeib%wzdo Lt 98 éBButa}»OSGxtrgQIfe (GRAYL o @ut 40, 50,

or nore ésuc as about 6, about 7,
dRQyPr mpre) digitplastibedigsgenised ke identify dhe testpoteibout 15 18
of am no acid sequence information) provides
S[OﬁfS]m ent f Q&HE SRbddRHert€ it h8BodsFulthe o@HPﬂé}, tﬂé:&ﬁinpanson of
content of the protein. suchthat the protein _
i Be mRifope é!fnh'a;ﬂaﬁeavylﬂb# databasgyomprising p§¢tﬁm| smwm}sformahon (such
%%@éﬂéﬁc&fof gb&lé&tﬁl&s &t Hﬂn@%ﬁ 'gﬁi@étﬁeﬂétgé %?%{:Agﬁls?& tu@RE8de or
i @@n@ P‘flﬂ e%qupm oﬁwém.smd sa@ewmsasb tdiemativedy, thiGlAtabase
Nﬁg’y &Hans%ﬂ“s nEfQ%f t JBQMO%BQ 51651918% %%H dvdl. e database can

e€se sl X r ami ne. aci sequences
Aoelvdel Nﬂ@b\]f limitatione caliprgion of pimdedtide etqulemm pEONG aimi;sequences

r Iof 1 ein i d nmet.h

r@m&gng { hv?c?&thdef* %(egpgnces m%l?xaed ﬁ% %WBH é) SPREICS dit

a Sa

$erp hnaim rejptingtte ps:@ctm eig deqgicherls oﬂnualdwdcs&s amino
Fﬂ%ﬂbe f\mﬁ) d

r b naI I rem)v
pr t el %ﬁ,‘?c(a@ ? aﬁé]?zeg tg? a)na ’ é’seé or %abEEh W&CHQS

oipﬁpnajbfmerfotrmedéllﬁ/ d/@nﬂﬁM/Iﬁ&ﬁﬂdtﬁ)n%ﬁfﬁ bﬁﬁeﬂﬁltﬁﬁﬁ&wls searched for

. o e
TR A Sl 1 SR BB o 8 Inc 0 b e iy
binveditiog (see digc aftam (m%sbmms Spmm:elmm Yotesat all, 88S.tPat. No.

atp%ﬁtSQtll %e e I eSSPatnNt :::f lgp ({fgﬁ ehn V@gpgrgxl)t na(l% oF]computer

identl ty inear
Smnﬁamnbefdl ﬂSEBEathmgmﬂamb)tseafan bb aseﬂt Sémﬂﬁdlg(ﬁhlﬂﬂi arfdl daeabases are

T KCNITRIIRRIEA TR W
amsmt invdntios. diMARPRS oDprogRng rdp&ﬂﬂalﬁdﬁ‘éd dan®p for@ADH uw‘World_ Wide
Sty 0 e B 7
dieiielbertDde/MagBpecAShiiware Wil thttp 96w Asanalegl- 40, 50,
_heide_lberg.de/SerVic&e/PeptideSearch/PeptideSearchIn— tro.html, |
fip://ftp.ebi.ac.uk/pub/databases/, and http://donatello.ucsf.ed; u. U.S. Pat. Nos.
5,632,041; 5,964,860; 5,706,498; and 5,701,256 also describe algorithms or methods for
sequence comparison. Other examples of databases include the Genpept database, the
GenBank database (described in Burks et al. (1990) Methods in Enzymology 183: 3-22,
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60, or nore) digital antibodies are used to identify

the test protein. 101281 | n.sone enbodi nents, the

nmet hods further conprise the conparison of the
wpizooapas7edent ity data with a dat abase conpri BCTYS2003/032574
protein sequence information (such as sequences of

nucl eotides or amno acids). The database may consi st

HEMBUERAbrA (@Ecribed inatatt 6l. CI990AVIeB6dsdh Eﬁ%ﬁ&ﬂ@@‘ﬂ@B 23-31,

ence ta ESTs Al ternativel the da
Bl Sr e TAreat @fecribride Bavier Hal B0l Rleedt B, L
aﬁﬁzyﬁo@gydsi :8Y2J9. SWSS ﬂﬁb@k(a&enseann Blam!hteda (1»93)mwem Acids

limtation, ‘a collection of nucleotide se uences

dresndl &998-398@ gad RIRsInterpatiopal {descrbpedim €1993) Biolemetsgi Rata Anal.
SREERE € §n 4o didtodintentst ME gﬁb@&ﬁ‘ RreMion®ivh p?cW%&és %fethoﬁs of

dat abase of I nformation r l'ating to proteins

sistprramingsthe identity o @ piothis whereinsi presraomakle digstaltoypipwr Isyised to
| h
SR e TR ORI o A2 1906

frona p
| enfbodimentsp ﬂlefdamhass mmmemasweq@ns@mfmmﬁ (@e., the

ﬁ&enmit hggsngw sPhall CBI asgﬂd glnrllzfe h m%tsleto rf(i S%%Pmﬁg ess{g another

|nve t on
(akﬁ@ﬁ)tha]mvészs pipeies a 3Babate dinpridaigepitete saiuencdinﬁnnﬂain for
897 te .al ., U S Pat,. No.
A% gt e hods By den il Aot BB put er
-program useful for searching a database can be used.
q0129ih al gdhe ptumn aamiﬂajaa)ammase aure pratmmstr,amsbrye embodiments,
nd. suc dat ed vers ons({dvkinattb be used

i sugstzt Llall pize protes rally understo tein s pf] an be a
accor dance P ?He LRy T HVEN ERATGIEEP
mmmpmpreb&reﬂlfa&esvmw dfeoﬁmesrdkmfbed hmiﬁ\b Iﬂ shmd de

hﬂ%&% R’E’&ﬂ’g {ngﬁlg/g ?{% e%grlgte\gl é‘on}/ a tost sample suspected of
heomﬂxﬁkxhg t@raleih Nﬂﬁl&aﬁﬁe&/ Sai Havetial. di tvirhl, protein) is compared with a

ht t
B R

. tdlﬁ'erh?dglﬂhetwéelh Ith]:/;fr&ﬁleﬁb anayzed Kdr&pbéﬂ&ﬁrﬂﬁ%@ﬁ/eplt@&ddennty .
' onate u. .Pat. Nas,, 5,632,041,
SRR R0R oot Hous, Sireiiia Hotineignisr Ry euliqlnds i
fﬂx@lﬁf)lle]; Fh"@ﬁrfe@(rj deﬂEEshQﬁﬁmpﬁt@f-lsmM@d F6teinGRHR ;g&ﬁlesb p@eﬂ&f from a
exa es o at abases ] ncl ude e en t at. abase,
tsﬁ’é‘gﬁ’@ﬁ’@&ﬁ‘?g 98¢ e vw@ @ﬁ‘EF‘P%é’d“?‘ ﬁsﬁﬁw@w tmple (panel B),
(ukB3Q) covplfep gl dle dRZYNIOD Ag¥erdd® digital aZxﬁbodléﬁ THOX axis
2004/ 03 742 PCT/ US2003/.032574 . EMBL dat a_librar
(QEEOPES earh addhbiml Widigifal antibodies, apths Jrxis fﬁpfﬁ?féﬁmosﬁﬂpf
Ifistehbodnd. Edch®aioplefloRdsI8 Mhteiscnt ot Qi‘ﬁ%oﬁldﬁ%ablb@i@ltal

in Barker et al. (21990) Methods in ynol ogy

Aitigly: SAPAE Mt thaEkin HEdnE Aroflk PeHng soiactiq i control

Gt tin fileRon the 4ikal sBMPIR PGSR birdiH profil
| R- 1 nt e(?ﬁga or?al (ngC?I beg |p§&(1993) Igrr%tgl n Seg.

Dat a Anal .
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5:67-192). In sone enbodi nents, the present invention

al so provides nethods of . determning the identity of a
protein wherein a programmabl e digital conputer is
wsemod/@s74access a dat abase contai ni ng one or WEWEs2003/032574
protein sequence databases. In sone enbodinments, the

. dat abase further conprises epitope sequence

| MefHoABEdpYistig Rtectibe  sequences of cognate snal |
epi topes recogni zed by a.set of digital antibodies).

IBH% ot her _aspect.,, the invention provides a_ database

c si ng Bt Yfﬁ@%%fam@ﬁ%@eihﬁ%foﬁa%%wg (ingluding diagnesing),

aﬂétexﬁ{mth greﬁéﬂcé BlshsbRk o Gablok faéhmm%ra%ﬁbre%fﬂﬁ&egu dAeKlas a
her ei n 1291 The proteln sanpl e y conprise pure

pPastRle pompgisingof dersyed feomper]l meghtas a prfdcawsg tedhfsnchi sy bacterium,

Pich aPh Bﬁtﬁbébnﬂ ﬁacﬂeﬁung nghé&ieﬁ ﬁltm%fgh&l']@e‘il El%ﬁ asa

protei n sanpl e can protein sanple prepared from .

acapgeIPBS §F REFCABERLAUS @gll)d exs@qtmgl ambpradizgnosing prssrmce or absence of
odi.pe rom :

COBE TS potai ) Bgblsp Ul R BROGHRL Bl LA Broyre

i andéorstage pEcagesr, e lbmtnﬁeatlcml of calpmqanahoqs cdl)e i[maomcsembodxments

RS bbbl o5 Bl 05 o B S g human

thmmnmﬂ(dmhmmmefh@&ﬂmedm@hélﬁﬁﬂfﬁﬂﬁﬁnhﬁmﬁﬂﬁkyn&dmhﬁhﬂnmnm
e§jto%§ bi nding and epitope identity information as

%d above, wherein a protein of interest is
identified. As an exanple, Figure 3 depicts a
c [ﬁmut er - si Gareallpdhpmethedninbolve gergrapion bf the praein paning profile of

(SR g VTGl SRR P oS BF D ] ' Bl dpicted of

Ccnmpﬂsmg -aiett) Baatesid asd?or vifus 16 sdinbfeefbﬁwhlcld dgbdtiah of presence or

t . t h of
R R0 B ot RaT Bttt b B R B et
adesired. The prpwinttéidingdysrofil.of Beecthst bahple wcroa@mﬂ d\ﬁthttﬁe protin

t of t b d by ti
FEREPE pRREH A Sopm 2ol e Bt SRR e by bl P ibrgy of
shibding pidfiles, @f., 4 Herapgostibimiing pofiled bﬂlqtu“mdiaagnmmfmlvmses The

DO 5385 e Beor? DRBlsT S DAE » REPULVED o e bifgine prosle

daidaté o] m&ﬂg pPame qlmycmt msbdmﬁm deﬁenm%f(hpﬂs 1fbfiry of

ctin u dla [ et.erm ni n '
d‘? ﬁe@%é% 5@&9@ é*rese 6/.39 fda%*m/ of Wﬁanﬁe QﬁWfﬂ“?t -oftbsence
[ Mzﬁhﬁ&lﬁ ma$ lﬂﬁlﬁbaﬁﬁh@exﬁt&mé'oﬁ 2 HEVIRIus v et fidd@ampRIfof EQRAple, a
cell,, §§UCh as..a prokaryotjc _cell (such as a bacterium :

SRIEVO eRtifisY BethesenisapisrabgAnd/os absgpeeaf gwerticplar pactegia

nﬁﬂ}'ﬁﬂvirﬁfl mQﬁJah)p[eS WGhusaB heteinCABSRES Uhcifip3§ed R PEAHAMSind/or

ceI , or detectlng and/ or di agnosi ng presence or
8 ¢levels of binding.

[0132] Accordingly, in one aspect, the invention provides methods for
determining presence or absence of and/or identifying a sample of interest, said methods
comprising (a) contacting a test sample suspected of comprising the sample of interest

with any of the sets of digital antibodies describéd herein under conditions that permit |
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FEE T
AR

ot her infection, contam nation, disease, and/or
abnormality (including detection of type and/or stage

of cancer, or identification of a precancerous cell).

WO sRkEsserbodi nents, the cell is manmal i an (mhszﬁwoszsu
human),. In other enbodi nents, the cell is of

non- human mammal (such as cow, horse, or dog). In

s d)lmlmg;l‘@):bpﬁﬁﬁﬁlsl rethbeing @hbound ploteim{(c) dmi:hmbmd]ﬁg of protein to
pri 01 CGener.al -t .met hods, in

C e b5 RS ee moRh i gorgrunt pil Gf Somapapa fhe potein
S eumh:g PoiEIP 0fthe @dst SOMPNE Wwith B p@otﬁiﬁ'mhﬁlgcﬁroﬁlﬁ lo€4 Aférence sample,

I t ed
S@v@?a%%% Sgpg and of Kty AEINE BRI AP BFLIB ST by

&R, or  absence of cell (such as a manmalian-

ceII such as human), bacteria and/or virus is
di id tein binding profile of the test .

ﬁaﬁ is c’g'r?ag ? fryepitonPEpides Sretiedh fPr dpigpinepresence
Ofor @bskRRWT afPbr idedtiFFih L b 'sﬁn%l@ df ﬁferéé't rshia n%ﬂﬂ)dé %mpnsmg (a)
conpared to a library i ndi_ng

I i"B‘?‘%Wgéf‘% F‘\‘F&Hlﬁﬂlsb‘?‘%ﬁq qféemaﬂ%@mmwé pémreaesgwuh gy of the
Visy §P§g1ta-[ BftiboRiek ALLAGET Wreift uldbr bhitdititins Halhdiatid vi g, ®

(including a match) between the-test bindinhg profi
aﬁﬂhqrway mﬂvmﬂ unbpynd migtep:; & idetectingbindinaofantieod |t¢mmbgd1es

AR s pRlpiR bisling g0 fe peralii et BB protip binding
obrafile efthetest saplervath a rary ofptatéin hagzlmgmmfdast &entsﬂa@d by any of the

eﬂcﬁ{cﬁ% ﬁgscx%eda}xe q%%g%l %Eﬂcg %P Etlty oP{he sample of

exanple, a preV|du ent| ogeni
nmdcxcﬁen tha et @mpdtbselntcanmﬁd by ;harcbmparisan bact eria
and/or virus in a sanple. As used herein, "absence”

Cpe3UPAS S eSyy %g]e %ﬁb%x i Fi ropﬁSé‘rQEtﬂH&%} &Yﬁ-ln?m?g presence or

bi'nding. [013 PR one aspect,
i ahsened Q;fritnypb@ﬁmézmsetch&d@cﬂem or s én arfenl snglpbr sabmethods

0 onﬂf?ﬁﬁﬂ%@) %ntﬁﬂgnéﬁ{e t&g giﬂl?}h% Witﬂ gn)aoﬁﬁgpétseof% %{ai] Lrﬁfbgﬁ’ ibs

sal d et I SI ng contacti ng
s deysuibeddepreit wedsmperiditiong thah pergaihdings f (bb mtmneﬂ;st remmvmg unbound

B 555 iy B 5 o
PE&TEco82603ndIRsmpabing thepgteiq bindoygtrirefila bf the teshwuiphagwith the -
;E?)? gl o %tp V%fﬂe oég )efggéc%%!iﬂl Me@%@gesgﬁﬁe%r %s%h&: aThg/or

protel
g édvatitytod the mh,cbaétﬁt)xa oowpa:nn i testeamploiseleterminied hly thg comparison.
profile of the test sanple with the protel n binding

f f '
gg@gﬁ%: gn Or | ?&Pﬁytﬁ%ﬁ%rﬁtom W(f %ﬁ??o‘f'rdgt%ctﬁ{g resence

I nt erest
d er drspnaged angdjor identifiiogp gell, bagteria and/or v1rus in a test sample, sa1d

methods comprising (a) contacting the test sample with any of the sets of digital
antibodies described herein under conditions that permit binding; (b) optionally removing
unbound protein; (c) detecting binding of protein to antibodies, wh_eréby a proteih
binding profile is generated; and (d) comparing the protein binding profile of the test
sample with a library of protein binding profiles generated by any of the methods
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[0133] In another aspect, the invention provides
nmet hods for detecting presence or absence of and/or
identifying a sanple of interest, said nethods
womedssnag (a) contacting a t est sanpl e suspettusshosrbszsrs
conprising the sanple of interest with any of the
sets of digital antibodies described herein under
C degdiibddesein, hﬂlbteb? piesdnch bﬂﬂisé}i}e ah@dr idetity oN@E kall, bacteria or
renDV|H9 unbou pyotejn éc) det ecti ng bi ndi ng of
pVBLER "ctSSté‘ﬁ’[’l? Bb°’ eggmneé\h FEt59ma2158t ei n bi ndi ng
profile is generated; and (d) conparing the protein
b |[o1c36p g p rIgfahdtherQﬁ;%ekF ﬂletlﬁﬁehtl&@ﬁ%bﬂeél\lnkﬁio& fot Mfymgfa protein,
i ndi-n rofiles generat
A guatho 88%‘8?? FERERS2 PIRFR @B&ng P@é@%@%@%@@ﬂe@m a

aBﬂft&ﬁ bﬂndiﬂg pidf¥e 6¥fa ruaama ﬁmem Wherelithe pR¥din biAdinB SrdfSf the

le is determ ned conmparison. [0134] I'n one .
a§ gience prgigin pwgﬁlateéﬁw tbmde@tstyﬁétmé@:fgreﬂ%ﬁpre@tnewhvrﬁmﬁ@e

PiRACHOE tHRltest HBRENE AefmiB O Plhe b&ﬁ&dsay APl u%efcﬁi the protein

"bacteria or virus in a test ‘sanple sai'd neth

c bingingprofiles(haye besh Bereratedjusingany@f thegasthods fou aeneralw;g ayfrotein
t ti bodi es described - -herein under
Cgﬁg&?&%@é?eﬁb@%g%ﬁﬁ? bi ndi ng; (b) optionally g
renmovi ng unbound protein; (c) detecting binding_ of

pl¥Sél n to Iﬁﬁﬁtq %GPW‘C WP@WdWMOé‘l 1 cuifigabjin gpgnosing
pﬁ@@dslese reH§t %heaﬁ'tﬂ‘ilaﬁagas 18l BhQkGiaflon in
|n|ng e test san‘pevvlt the protein
bisteerddep mi m@saﬁgl&aumefbmr@&mmméwnw xshyguizing _
PEfvifolnEnt ﬁ@ﬁﬁﬁﬁgn Ziﬂﬁ(l cdnga?tﬂﬁzinfo}ﬁ uglfn gnﬁvaﬁ%}e n scbme

bacterla or virus rn st sa e 1 s determ ned
t esbodinrpats, ithedracterif mtﬁ@]wnun laamdlogauc amméieyr embbdiments, the bacteria

r

B O S O B i e PR g, s
vinpyed, or i avatiewiof 8 areylowsly sdentifiedictedd snd/onyinissi ng ()
contacting the test sanple with any of the sets of :
dikgikkpl a 'tll&et% woes asli & :

(gtg'klgerm %Bﬁg%ﬁﬁoﬂﬁ%o ti og]ng‘lr‘w renrov!g’ffﬁﬁ gbsgrbzder
pf%mbi genug er)d/@épwmﬁ 8 bb¢tmh inifentifigh Asdib Wetlclmownmthem the
aglruHP §>b1a ?P PesHbR I 'Bc u%ﬁn%p&tm %@c &‘éatlonslnps
generat e corrparl protein
pb@iWﬁ¢lern@;ﬁb€trh@f a gepera as«an‘{ﬂl@wmhelahcbnsmpabgtwem rpcrobm of

200 B8e853 I SmaEaNBaRh 0. Y 1At R S e edlonanip

whetvetnysppeiessand between mioibers of diffidfeot gandenbayt be asfablished. For
t ' .
@Jme rlné’ i ?(gtl‘:lﬂ bRkding nr%%i?,sl ééf;hﬁki}?ﬁ @gﬁob? g&gé@lneg chibhe assembled and
asqnmmrqd tuhhhc resgheandie lmnmmtaﬂeéatmtl abuskdto getiemteiaffinily
bl it &I%BS 1p den rs aIa(;j)h g%eagog tthgegrt r(lrg)tlfz%ltbgl ng b qrpﬁfels Nds & a%}r)a(%grﬁl once a
family relatlonshlp dendrograph is established, a new microbial sample can be classified

based its protein binding profile.

[0139] In still other embodiments, protein binding profiles of microbial stra.in.s'

may identify strains exhibiting novel phenotypes, such-as chemical resistance, altered
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protein binding profile of a reference protein,

wherein the protein binding profile of the reference
protein is correlated with the identity of the

W RopieRzPr ot ei n; wherein the identity of tp@r,bgg,gymzsu
protein is determ ned by the conparison; and wherein -
the protein binding profiles have been generated

U$iode ofpithdgbnity] 6r Vel @epotsRlio SREE rnﬁﬁ'leﬂgluﬁltzﬂfoﬁto? héhetlc

bi ndi ng profile described herein. [0137] Rapid and
a&niPylagoRcat bhrompareiz proteinbinding profide fordomglatejrefative protein
d'a&%ﬁ&!c&‘%socxatcdQhﬁ%%@éondfﬂ"oﬁ?' cting on-com ng heal th
hazards, nonitoring potential contam nation in stored

foods and grains, h‘a(?ul ating_bi oprocessi ng operations,
ah¥4PkcogniBiothyr exshodimeniszantehseneq e sigrifeant smlarity and/or match

| Betdell RiBdiGS PloiE &¥eitkQ Qaﬂifig %}ior v ano@i[ﬁbm F%%Hf&e may identify

enbodi ments, the bacteria us 1s pathogeni
| B new Istain erbaet wertant, IntskB futhet embedimants,/thy nes stum/vzmant can be

n %te@ﬁ{z&?@ag% & the @xt@ﬁﬂ Aflsuﬁﬁapl\fy ?ﬁﬂé"fi’iﬁhﬂg gl‘o‘cﬂ’le {o Other blfndmg

bactéria and/ or virus var i an
ppwfilesusl'y identified bacteria and/or virus. [0138] In
sonme enbodi nents, the type, subtype, variant, phylum

cl ord .
USR8 O el B SRR g o
t Mell kgowmiip the arki i nmdatstmd dtaEa sanepip p@smsmg braeterily end/or virus can

u sk be en .
L T T e e—
beamida), ﬂtewbem sulbifre, vdlefabmﬂmﬁactgem e!ldilor vlmzsmmﬁtnphed; enriched -

- EROS ARk P 6 S Rt S B R e rsprcigpor

dpfotain saniplgydngome mybﬁneﬁtb,aﬂabtbmh etk prépared fomaaphsle clb extract.

OBl 3B Paftts EE pepredre bt e s Pty 1B L.
i npmbrannhmd taiddsatic)se difftdent pbﬁudabalﬁmlﬁtﬁﬁha p@oﬁeﬁ[&] Yhe protein

rel a dendr qgr a rot ei
o FaR st Lo A et SLE b Indoniegptogiments, a vira
r plottin eaniplie ¥ pripatd Gtz Sn@&tpmhia&iﬂ&/é)r aidy dtBYY suitable body
mPcr obi al sanple can be classified based its protein

] ng profile. [0139] In still other enbodi nents,
protein binding profiles of mcrobial strains _may
| fMAZ) fy stln aome embdrlitnients,the metheds gfhieninvemtien aredisedtoalstect,

RSBt PA Sce B Anfof en8 olenE S Gl Hfeng, including Gin

r asmmstmdtmerm detssting{diapnmistof) dam:draj?peoﬁagﬁ; agidrdévetof
pul-at i o can be conpared via ei n, bi ndi ng
o Riop B iR PiEonspReEals St o
associated with these conditions.
[0143) Thus, in one aspect, the invention provides methods for determining

(diagnosing) presence or absence of and/or identifying cancerous cells or tissue
(including identifying type of cancer and/or stage of cahcer) in a test sample, said
methods comprising (a) contacting the test sample with any of the sets of digital
antibodies described herein under conditions that permit binding; (b) optionally removing

unbound protein; (c) detecting binding of protein to antibodies, whereby a protein
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[0140] In other enbodi nents, an absence of significant
simlarity and/or match between binding profile of a
test sanple, and known protein binding profiles nay
woenddiByra2 2 new strain or a new variant. |n ®Cirlus2003/032574
further enbodi nents, the. new strain/variant can be
categori zed based on the extent of simlarity of the
Bhindingprofileas géneratad; aitd{(dy cdmpadng thepratéin bégling frofild df the test

i.on . | es | ar | es are
BBl Rf plit BTFL8 ogy St 35BS fafori, Fhgieby BieSeng o
Labskpcs droldet iddndity of theacapt@os@aly draisg ib drttest banple i/ defermined by
%rus can be renoved fromits source (e. ¢g.; an
GrVRU™ food, air, water,.and other environnental
sanpl es); grown in culture mhereby the bacteria

?[numr Vi r Itsariothensptdt/thé gﬂmtenmnlmm meunfﬁé ﬂgdﬁté&tixfgl ;ﬁ@kence
in subst anti a urifie rior to
S PR oLt o PE R SRR O kel ertoTtp BuRametiods
[ooipe5ing (2) bentioting dieackt iyl withhey 6f thebdts 6pdigiRe hntibodils
_ \ﬁ C@@ﬁggbodl nts rotelns can he pre-fractionated -

X “é?‘l“d‘ pdgr copdi ‘156‘?1’*‘ pEmy mdl%r@r allygemoving unbound
qﬁté&ﬁj @;aatec)nnﬁ bindingfof pRofdin RMEbEEEs aﬂ&ewslﬁﬁotmmng profile

erties protern can_also be extracte

tlﬁé ey ﬁé’t(émoneﬂa% the prnteip pinding praffaef @mmmamm \sxth a
Mibka of ftoRirEifdisapieifes bSnePRGIRRS £ of [H?:'HJ gb@[‘]géc\?&e]rem,

pl.asma and/ or any ot her suitabl e” body
Iheechipreserss ar asarcs and/pridertithofthe 9¢HCPIIQES ol entissamindhetest

S e§§uakﬂﬂﬁgﬁb hledoshhaiiddg Presence or absence or

and |dent|fy a cancer cell and/or tissue, including
(in |') some enbodi nents) detecting (di agnosis of)
cancer type, stage, and/or |evel of differentiation.

I n. sonme enbodi nents, precancerous cells are detected.

[Metkcdls foFthsracierizip e sampect , the invention provides
met hods for deternining (diagnosing) presence or

ce of nd/ i.denti f ou cells or
BRSO TR Rinir Gtk s iy ! Graricae aimmplsy which
@wzdlyoﬁvcﬂm&em))miaﬁ]veaasie@ﬁens &N ﬁrotéiﬂbﬁldllngiﬂtdm&?oh f sample from
e.test s e 'with any
R S B gt Wi i GisSors e e e el
: (sub] ebted to diffdréraial mhmﬂt ob difftkang nudrbargﬂmmsgn mdéo)me en%bodlments
rennv roteln ectin i ndi n
S e| I f’b”gm%ﬁ% S0 é‘&’é‘%ﬁm nding Rrphile genergjpy from a test
200p1¢ O B4Sfcidndd M%ﬁﬂﬁﬁd?ﬁ@ﬁ%ﬁlellsdtﬁlaﬂ gm@di@sinhﬁg ipfofile(s)
enera § and _(.d arlqg t.he pr?%eln bi ndi ng
Fxbef"(ft?ct ‘HF acantr (tléérpple r normal values), or Tary of profiles generatcd using
any of the methods described herein.

[0146] Thus, in one aspect, the invention-.provides methods for characterizirig a
test sample (suspected of comprising a sample of ir.l_terest),_ said methods comprising (a)
cbntacting the test sample with any of the sets of digital antibodies described herein under
conditions that permit binding; (b) optionally removing unbound protein; (c) detecting
binding of protein to antibodies, whereby a protein binding profile is generated; and (d)
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sanple with the protein binding profile of a reference
sanpl e, whereby presence or absence and/or identity
of the cancerous cells or tissue in the test sanple is

wetwemissmel by the conparison. [0144] |n anotdgeayus2003/032574

aspect, the invention provides nethods for detecting
presence or absence of and/or identifying cancerous
Cednhpmring thid @etdin Hindivg profile of ﬁﬁpbsﬁ sarfiple dntlﬂﬂehﬁd&n bmdmg profile
conpri.sing (a), cantacting.the test sanple w
C e elefenied s e 5 e s Bule P BB HRHbT sorthpei g
conditions that permt binding;, (b) optionally
r Bd$Yji ng u dh@umtgerdappat, dherinventipn geivities iﬂ@@ohbé fotlclagacttizing a test
pro {0 ant i bodi € protel n bl pdin ;
Toieit uetfs et SRS RispBile QT mRERBR R SHEPIE AEIG il methods

bwmbrrsglgnamdntaeuﬁg tht Bst daBiple wittilyeofhd Rtsdf dl guar aamuodaés
néOt bIDdI(% g} ofjle enerated by any of

‘Fﬁ‘g‘zfg haeei yndgecpnditions that pegmut bayling, Aek%ﬁ'eeﬂldrmrab%wmd

aﬂdfeﬁf, (¢)d1a&t;uﬁ @amg bfp GRS raﬁ&l%di‘&' \lvﬁ'er&fy dp r§t§h&%1ﬂdﬂng profile
e test sa e is detern1ned t he cq£¥ar|so

ME BRsEteq SPRprdlg the pgtein @aﬁ»ﬁgerqféq tpﬁéarpplsmthm
biigiahiyd p aftaf. bR FEroMes gb%%qtc‘d@)y%? bPhE Settfods FesSVH fh@rem

whi ch enerall -I'nvol ves conparati ve-assessnent o

t Wherghythe fast inghaspcterized gsv@g the sawperisbn.okn sodiefefbpdiments,

Séﬂéfa%?cﬁzﬁl% %mSﬁ?égmagsﬁéaﬁgﬁflﬁé f)%rbé{bt or%g'ﬁé Hleassax%f)le?glch as

types, diSease states

d¢11’$l§°é‘mli iato 1 phylummstass, ogler,dubile gens, specesparddanny subfype,
Nhéeo tﬂeotﬁ.@ %ngg(ﬁnf oéth%cter rises

conparlson 0 protein binding pro erat ey

f ¢lagsifigaticesef a ®H mtpil samyild, las, 2. 4., efaacreemxs@r preomeemusbl Indbme)

p c r ot ei.n bi.pdi ner at
el el S Ry PE BT o8, M P B afende FRBRAFF R of e
wmmroéddtwlgﬂdnerat ed usi ng any of the nmet hods

descri bed herein. [0146] Thus, in one aspect, the

i nvention. provides nmethods for characterizing a test
sanpl e (suspected of conprising a sanple of interest),
sai d nmet hods conprising (a) contacting the test

Mehres WF’W’%WgR’H@?"S@{"é’"@FO’m@W ard wreeniedi es

descri bed herein under conditions that permt

blOl.wB]ng ( ts)peaﬁe prfs-bivtdie Htthdtidns/ e @MPGHaRT @tfdsNeellaft

ecti bi ndi of protein to antihodies, whereby a
ol Hpangnlt e piol PO rsrarogts Shangss s pesee D
2&@41:@@5&} 4idmitetibd IR B3R Prot6iRTRAE MhelaBtfonR §rP4 &llTan help
bi ndm?gegpofl lLe of the test sanple with the protein

bPra shysiglogigal significhnce of the 1ntgragtion, asmel}w;d inrdentifying
t @i5hgeS MR bEcuk fo £EM 3 ol hiskmSH r¥ortB %o ﬁ%ﬁfg’icﬁpﬁnﬂuh (including

stimuli due to use of a_pharma_céutical drug or other chemical). Accordingly, in one

aspect, the present invention provides methods for characterizing protein complexes.
Generally, the methods for characterizing protein complexes involves methods fof
generating protein binding profiles of protein complexes. As a general overview, a
protein complex (such as a receptor-associated protein complex, or a signal transduction

associated protein complex) is prepared using methods known in the art, and the isolated
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[0147] In another aspect, the invention provides

nmet hods for characterizing a test sanple (such as a
test sanple suspected of conprising a sanple of
wolesssnz2 sai d methods conprising (a) cont actriusgoosbssrs
test sanple with any of the sets of digital antibodies
descri bed. herein under conditions that permt

b prothimcomyfin), eubﬁrldeﬁmlhrbg/ornﬁmevmﬁx@ cofidifioi)@nd B pftetn Binding Jprofile
det ecting hindin tﬁ Béq£$%3 ntlbodies, wher eby a
P GEBTHER IRGE Y 51 Pl P fiping: and (d)
conparlng the protein binding profile of the test
s mipme Wi t rPratexd bdmag p!roﬁfes péretatédfrdin mnaw p@meﬁzl cofiplexes may be

r.at ed t hods descrijb
R 48 75 01l o irirof BerpRonah FLmPibat o pciging a sample
C (fEEs 6236 salnPleOrisiAP e ipfoRéth SomplelR iFin6thbds Bdetecting
co ri ses classification of the bacteria or virus in a

nge prabsenc of and/orddenpifiing 3 9Apleat 0 a phyl um cl ass,
order famly genus, species, and/or .any subtype,

v [msa]nt andh@nothergpet) lmvbhmﬁﬁﬂé\)ldesmibtmﬁﬂ @fn be used to test chemical

- enbodi nts characteri conprlses cl assi ficatign
_o?onépOS op to ﬂ gnw{)eéher @mg coggﬁgggbg@rqgfes and/or disrupts

PORCAMEEE BidEractiols &HE a lﬁé‘fbiﬁ @bﬂsrék STt i$ BtichadBat ahéfifal
gr ade, and/or ot her rel evant diagnostic characteristic

FOTRIisioR B Bromales uqaf iEla PrOVER REei frigraction within may

CEshk@ateal iséful hamaleatithl FuRELhdrC AN R Sactatuss LefsY N9
[0148 Specific protein-protein interactions are

cafien efrompepeni(s) Vithia the cpmplexithnt gre redused; drar¢aged, absent
t aﬁéﬁn&ﬁﬁﬁf Plrésé?ﬁ,%} BieSent %@x{ x?cﬁﬁx'a%%sgﬁhaﬂgg?rog@e SRS

extracel lular stinulation asur ene
pﬁ%ﬁ@gﬁlmﬁﬁﬂélﬁﬂgﬁﬁﬁﬁact|ons inacell can help J to
val i date the physiol ogical significance of the

| [ousrjact i ot 1s%§nt¥9ﬁFiate§%a@h 6ol & pof@1Rfidd & cafls msfﬁé‘&ﬁ&cted with
t hat %CCUI‘ in a ce or. organismin response

phiFsh DemyrLeamRositing protein ﬁeqpa@fl Agm the rel(s); ang protein birding
Oprofiles pRPalcdasEitalyzad us@[gl%tygﬁ' tHRnRkods QBRG] Herein. Accordingly,

Apcordlngl , .in one aspec present invention

pHSRF aase tFRtamOprowAe methet @sz sorpnmedprt vheguienh Famposition
Cﬁﬂledlt@}sl pYoteinh:%mﬁ@&G&p&f fs%pﬁ hs%f@rﬁ&tﬁ&d gdlﬂgis g‘:(%)e&é}ung a test

npl exes i nvol ves net hods _ generating

bﬁaﬁm’ﬂ%@%? shquiga) cempwm(ba c@ﬁmpa shegest sunple (apeatein prepared

OMfFOt iefiMéhed andbOhRied HORRhER st(sid Fi@) @¢atéll with the chemical
recept or - associ at ed pr oteln Conp or a 'si gnaT

t ?O&W%UQP Wath any eEbe pels efdligitabentibadiendestrbed Heripumloneaditions
ABA IR LIRS, (1) Bibually %egﬂ%gg’ﬁt‘m%‘?‘g‘tq ?%882%8{1&&%% Bialie of

d@ﬁ@mﬂ agtibpdigsywherebyraanrpipia binshiell proBle is gendratedpamst () eomparing
9); egfnﬂi‘n? é’?oﬁlé S HERS AGR tbileB Vil e Glontidlf ccmla;;osﬁlon with

desc
a protein binding profile of a reference sample not treated with the chemical composition,

whereby the chemical composition is characterized by the comparison.
[0152] Libraries and other collections of small molecule chemical compositions

are well known in the art.
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[0149] Protein binding profiles generated from
i sol ated protein conplexes nmay be wused in any of the
nmet hods descri bed herein, such as nethods for
wioaneaseraz zi Ng a sanple (in this case, a sammuiTass2003/032574
conprising the protein conplex), and nmethods for
detecting presence or absence of and/or identifying a
sipBke. [ 01mGpmEk embhoditents, the mmnnginmﬂamts arzrusgfabior d&symg any
net hods can.be ysed. to test cheni cal 0Sifio
d%‘%°g°?‘ﬁf’¥?i°‘w‘2?‘ﬁéei1"“?w& RE of 8?““&’8?%‘?"9? TRSHS é?m“’“a‘
aﬁﬁisoﬁpﬁidxﬁfohﬂpkﬁtw @rge, eStFog¥h reptdf Endfléxe)Sigl trisdudtion

ein co i s. believed that a cheni_cal

wfst %ﬁ%mﬂ %W@ée -EnBpiEptublle pofyenization), polypeptide

pli&hﬁ‘)h@ rdeERtbL1igank BifRC bigtiizaMoh b lulR¥buki® BsA/ink %ﬁpléxes, and
usef ul pharmaceuti cal Furt hernore, future

cthg likeae pLpartqylar imteresr i dentificati on of

conmponent (s) w thin the conpl ex that are reduced,

i passpsed, ak6@B embydiBNE AR Hroleth RPIKES are Noldd@a&Rlon their
when nor, rral |y absent, may provide information

r SF&9N AT Vi %B?Péﬂﬁﬁdaqoneir edgsyeh as: col[uewi}}omaﬁogr@hy In other
canbsRmbit $fed ABNARNA bin@hg Bﬂs%ﬂ. Erhfek R'o dPhebe

contacted with a test chem cal n’p03|t| on, protéin

pPRRARYA seagsrce teeviieh the symplan amsaf tstaan he Biedd? isplate the protein

.p&%ﬂ]g,@s prepared and anal yzed usi ng any of the

met hods descri bed herein. Accordingly, in one aspect,
the_invention provi des method for screening for a

chdirlcal ¢ dRpees ebeimentgenenfthe proteing inthe ceramipoisiknpvsmor
OfdemtiffcdMhe m&%/meﬁﬁiéa%t%% insh Q&vc{ &a ﬂaﬁtqggsbﬁg: i3 bmdmg
test sanple with a chém cal conposition

cRATtgEE 1dgllyradeseaeusanptping cqrorerysras bait if ap aetpmrlze dr other reagents
aEGét Mat S1GW Q}g&gicqm&f?ﬁ of er' pfrétaq withd bl [%aﬁtﬁgrsm 'hhle

treated with the chemcal ‘conposition w any
stbraneh pifyty| cbfﬂmaénmpbu @ Bemeropracipitetiorh gk miore aenetea way is to

CQREH thi RAtSvn $r|'l§tt,ntﬁ€& okeiPlv 'a@%glen(&")rea%ﬁ& E%ﬁ%h&éﬁ ba/ an antibody

renpvi ng unbound protein; tecting
perdieandhspesifisfes the tige §0m|’c@®ytyatagsram lgiownign K angand include
I

E?ﬁ%a}dﬁ]gnéﬁofl e of Pﬁsﬁeé?glsg ‘g}snaér’;i%?mg P@g?@%‘% t"ﬁu élg'c’ and
dAehPdads- conposition with a protein binding profile
of a reference sanple not treated with the cheni cal
conposition, whereby the chem cal conposition is
characterized by the conparison. [0152] Libraries and
%her col | ections of small nol ecul e chem cal

MBI dns  are well known in the art. 54 WD
2004/ 035742 PCT/ US2003/ 032574 [0153] In some

e(m;@ ment dn afidiRera6gecE tHeligveRBéprdGiday @mﬂ)‘éﬁflbﬁs Joﬁibnsmg any of
sruayl n
t}w sé/ts oigdlgxtzx antibodies described herein. In some embodiments, the compositions

-~ are for use in any of the methods described herein (such as a method for generating a

protein binding profile). In some embodiments, the compositions are for use in methods
for generating protein binding profiles (including methods for generating libraries of

protein binding profiles). In other embodiments, the compositions are for use in methods
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protein-protein interactions in a variety of contexts,
i ncluding formation of functional transcription
conpl exes (e.g., estrogen receptor conpl exes), -signa

woaosgbasisz on  pat hways, cytoskel et al organlzatwnmﬂmymnsu

(e.g., mcrotubul e polynerization), polypeptide
hor none receptor-1ligand bi ndi ng, organi zation of

nfort .thamwhmgta tesnﬂi)ﬂpbe Eootipls axes sa:xﬁmdsuspdswed dﬂcempﬂﬁ@g pfample

e Bosts e oepiniiiotho s DB Ri (rBR Do e Supple;

aﬁéthc)ﬂstﬂyr chmlaeeﬂﬁhg 4 eal bAdt@ARNARPVINES SneBidd for SdeRffyiEh test
chr omat ogr aphy.. In ot her enbodi nenfs when a

RRERARS PMOh@haEPE%% detssppaenresence apdinr ahsears snd(pr idaptifying
[N RN B I E e dtRodRbrBrebiRg, GO m}hem&bﬂ%a HeRigan be

used to isol ate the protein conplex. r J [01551 In

ﬂﬁ enbodi_nment, one_of the proteins in the conplex is

or iPEARS FRbRfiments, the {BYGRIPRIRIOVIGES ERIMRASKIORS SPTRREISING

tdafplexey Prétsinavithany of Me s&tObAdiSitd] htitdiand| 'd&ﬂ:nb&f‘ﬁetrélﬁr fx some.
| deal | y, endogenqus proteins can serve as bait if

a‘i‘R'HOB’é'WtSoF‘e 196 Aigital pgtibpdies ivarrayed. 1 Inctillgthes wnb?;b@pmtp,dhe
';‘%gixﬁiés%d/@f the BFot&ﬁ Heira1eH! ﬂ"sdxﬁe%n%ﬂﬂ&gﬂ@ﬂe%ﬁﬁodlés%e

| e through affinity chronatograp
dispd dinksed and/os attachedyde & sefishusiseroi- wdgd smsfatteosuchtaagf array. In
to%fer léﬁIBMmQﬁts 'ﬂ@{}%ﬂb&&&darp fagélg%gném a Hl%gdlme¥1t3 the
readily recogni ze an anti or’ gan spec
fooptemnriglabeled. I@@hﬂoﬂnemnﬂhqumfyntsc shg@nalp@wsmwmqtm tfgdabeled. In

%aﬁln 0313? Hggdls ﬁi@ %éggllé% ?;o (&Q on% D gsgtac;r]]? I:c?nrmﬁr%%i any o? thé: sets of
!ﬂig&@lﬁm_a@gdle{mw&dmmnsa se{nQilE; aihd b setaxﬁobrhpemtmmbpudeae
FEE el B PR e n R o Bl S e or

fmboﬂinnmrdistal artibodiesipdbs et ofdigitad petifodies.UResointe eatbpdinients, the
d, herein (such as a nethod for

gen ra{) g%eggéer ﬁeglgbn ‘%i nding profile). In sone

enbodi nents, the conpositions are for use in nethods

for generating protein binding profiles (including

met hods for generating libraries of protein binding

igfiles). In other enbodi nents, the conpositions are

for use in nethods 55 WD 2004/035742

PCT1 US2003/.032574,
[0158] e mvention also provides kits compnsmg any of the sets of digital -

antibodies described herein. Thus, in some embodiments, the invention provides kits

comprising at least about 15 digital antibodies, wherein each digital antibody binds a

- different epitope, and wherein each digital antibody binds an epitope consisting of 3

consecutive amino acids, 4 consecutive amino acids, or 5 consecutive amino acids. In _
some embodjmen_ts', the kit comprises at least about any of 20, 30, 40, 50, 60, 70, 80, 90,
100, 110, 125, 150, 175,.200, 300, 400, 500, 600, 700, 800, 900, 1000, or more
antibodies. In other embodiments, the kit comprises at least about 100 antibodies. In
other embodiments, the kit comprises at least about 100 digital antibodies that recognize

epitopes consisting of 3 consecutive amino acids (also termed a 3mer epitope). In some
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- sem -solid surface, suc

for characterizing a test sanple (such as a test

sanpl e suspected of conprising a sanple of interest);
net hods for detecting presence or absence and/ or
waeoa/éagraag a test sanple; nethods for char agiiass2@diznes74
a cell, bacteria and/or virus; nmethods for identifying

a test protein; nethods for characterizing, detecting

pembedinenta thé kit cameem lestchbnit 100 anitiaf éﬂtlBSdlesﬂhﬁerJo@iuﬁe
ds for screenjng, as furthe

R ey SOnE phe bt b rastpd 109 ligital antibodies

i maef&:bgﬁm%ﬂuped e6nsRUAPesd &dns&ﬁw@mhb §é13@(als€ @éf%@?i Bfher
gwg Sﬂn with any of the sets of digital antibodies

Spraf empodimepts gkt compiarsrit radl abeyi @t least akgut 100 digital
d tioales Bt iz%%pitéﬁ:eé‘&&ﬁiéﬁgg of Jrkoﬁgéckbve%lhﬁé acids, at least about

enbodi nent s, ant'i bodi es and/ or e protein ar
| APferlighal ap?bosi@ﬁéhaéfﬁsemmt@w consisting p%enneg:uaveammo acids,

i %@Q'léaktz&gut(llot) 'a@tg] fﬁﬁgﬁd}&c tﬁgttrgc%gﬁgg eﬁx{’%ﬁé co?xﬁlstin% ot

as an a
e ANSEGUBEe amino @eids. Sntanpibei essbodingent, Me@m«:sm thag aboutr1000-

ot ST I RoalifEoriBha BldbloR of ACRsEouivg Ay acids. The
I almémér@s mhanbe. gmndnmdd@dd/nelmmd (Atdaehedhmemmfe fich s lesray. In
o UG SRR AR R oBi<3% o Ll (B %y b oo abeling

cpwpm)n ﬂmstnlbﬂhqrpmbbdxdﬁeﬁts, th&’Mit&lbedlBs sraﬂz{beléo m;tﬁetumtoﬂrer

p tid co Ise e cogn ri N0 ac

s‘g‘aﬁ"’g‘ﬁ“@%‘t‘%% tee &S%Sfmﬁw%t‘"g!? fidegl ﬁsaﬂ?l@s CORPaLiteT

Spdilypﬂptldeb(gl cdoftlprisethe hathosid stduefices Bf iR hdre 850 A gtgtfbi%]pes
e

i t.or pol re_labeled. Kits
RO 2 et Biedel siBodits 4o espaypladimgenin flogpmpitor
spilgpepfidaiagi ibdled. 3A kb ShBsiH s ey gla%{ewype};h&b% ard MAPs.
some enbodi nment s, the i nvention provides kKits

R A -

eipstngpions fanuhemereeilgitaeamomeghmy ofitht krb:ﬂﬂbyls bd:s&%déhﬁrem (such
4

- f .3 L d
B B0 g afiiS bt g bR B draratoe

| hbrm@mf pmmbmﬁmﬂhg bﬁ:ﬁmsmemlcbme emwalmsﬁ@ 8¢ ink@@tibnade Br
60, 70, 80, 90, 100, 110,

0
11§ tho&sstér éhf%tegéleg agﬁbs suc%@@ a t%@amp}@ﬂxspm of ¢ gggpnsmg a
iﬁﬁﬁble affintemsty maiids m?jeegunglt mﬁ%&%tasgghgsﬂdnam?&mﬁy?% atest
0 e east abo anti bodi es n _aqther .
el Bbiod Tor barief g chagtons apdlerammsgasttods Gy Monitying a
dueglpiaémﬁﬁéth&ﬁdbﬁﬂlaiabﬁhzmg @@ binkPresBite MRS alsBRe 2o J
consecut.i ve %nlno acids (also ternmed a 3mer

e’ﬂf"lt{%‘@% 3 POtein gopaplex; gndynethodyfon sseainepdrpibepoundogpty the

instructions are for methods for detecting (including diagnosing), determining prese_nce

o)

or absence of, and/or identifying a sample of interest, such as a sample comprising or
derived from a prokaryotic cell (such as a bacterium, such as a pathogenic bacterium); a
eukaryotic cell (such as a cancerous or precancerous cell), or detecting and/or diagnosing
presence or absence of other infection, contamination; disease, and/or abnormality

(including detection of type and/or stage of cancer, or identification of a precancerous
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(SucR agef Fe‘f“W S

enbodi ments, the kit conprises at |east about 100
digital antibodies that recognize epitopes consisting

of 3 consecutive am no acids, and at |east about 100

W@rdoabsset i bodi es that recogni ze epitopes caPEiShbInG2574
of 4 consecutive amno acids (also terned a 4ner
epitope). In sone enbodi nents, the kit conprises at

| &elbt etiong suppbiedin thdobt,ﬁtofﬁ&(]nthngbﬁ ae ty;awuyb;ameﬁsmmnons

t PES, cons stln nsecutive

ot B LOEERHALER, B B 3 B ERAR e e KR bapebine readable

t hmruqtme@rg Jestapiidis pasied ons mgnerm 0P bptical 981%@8 disk)fe also
g‘% ‘% CI ds, and at |east about 100 digital

an 0

Fes that recogni ze epitopes consisting of 5
consecutive am no acids. In another enbodi nent, the

_ k [016@Jonpr | desome embatimerny (ﬂtﬂhﬂ&%nséb ! zﬁﬁkf o@ﬂighﬁ]‘%ﬂh&?dxs

cogni.ze epit es c S | consecut i ve
am n%&a g’? ns“f‘ﬁ%‘? B&gl‘ﬂ‘{a?‘nig%m?%ﬁtbcﬂmuaddﬁwe

|emtmmn¢ms mmﬁwmmamwta%e lirked AndSr N
SQhE & adi nts t he kgfl flurtt(ter corrpr|z§l‘easﬁ)e{'§1l Fyabso;hﬂorsm

FriFmbagimentsgthe gptihodies pre Inbeled
s4ntibbdied. her enbodi nents, the antibodi es are | abel ed.
In still other enbodinents the kit conprises

titor ! tide(s). Cenerally, corrpetltor' ' |
p@lﬁ)’gept i dé‘? q)ly‘gg‘%ﬁﬂ é‘n{eﬁﬁqgﬁte“ﬁ gorgptises aryyefdhe ibranigs of protein
lefﬁtee dewebad IeraR ith SRESembRIGRSIE mp%onﬁ)rﬁ;&t a ference
(g?tl bodi es. In some enbodi nents e -
”t’ & Sfept i des are | abel ed. In some
errbodl ments, the conpetitor pol ypeptides are NAPS.
[0169] In MI cﬁlﬁﬁ@dﬂb&ﬁﬁﬂéﬁts th&'Rit Kirther Qmpisel 4 Abel. In some
aeﬁ_‘b0 {1 rlse instructions for use o
afhe 5‘H| %PTQPW‘ of the nethods descri bed
her ei n (such as net hods of generating a protein
tﬂ"fﬁ?ﬂ ng pr bfstilleother nmbmﬂmags red kioctsingrizes §60 6f &ohgibitor

r |nb rQfiles). In sone
EoBRERIIES ferdl] B1Pe Bl BEpriShifocorarise fheeni amiop aca
@mea@(@ 1of Qnem{fnanrt digitalamntipddies(is u@heaff dEgilabAIHSEGEY | 18 some

.I'I Sl i nterest)
SRR B oG RRR -y et i R ol GeBAR o AARSPde(o).
| dent i fying a test sanpl e; nethods for characteri zi ng
4016d] | |~ bathadisaf thiglinventich ptesn sntt&bteqﬁskafgﬁfg iSURAYIE hatkiing

th r er| ng, detectin
Bl by P S IR, s SBT: ied Rcor
el bags), ambiherdiké s thay opsion aByyirow de Addit$nAPdomponents such as
gﬁ&g%ﬂtefpreﬁﬁﬁafo i nstructions are for nethods for

detect1 ng ncl glagn05|ng) det erm ni ng presence
or absence of, and/or i dentifying a sanple of
interest,'such as a sanple conprising or derived from
a prokaryotic cell (such as a bacterium such as a
R@&h@ﬂﬁﬂk&&%ﬁ%ﬁ)’.ﬂmmﬁ eukaryotic cell (such as a
cancerous or precahcerous cell), or detecting and/or
glag§03|ng presence or absence of other infection,

m nati on, disease, and/or abnornality’
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(including detection of type and/or stage of cancer,
or identification of a precancerous 57 WO 2004/035742
PCT/ US2003/ 032574 cell). Instructions supplied in the

Ko smofdsside invention are typically witten pcrwsoosns2srs
instructions on a |label or package insert (e.g., a

paper sheet included in the kit), but machine-readable

| BLE5)ICt | ONAs (8d eveid, Msalph® ehRHassds § VALLPSY sammgﬁs%& lhfd/or
or optical storage dISk are al so__acceptabl e. 9(§0160

| EBRE ehisdieadeid gther g pAmpls A5 bi prigin,sqljd tssue samples
dis@dtf Ala bAdYs) BREInRRor tiSRk gulﬂiées X cf gﬂgﬁ’v&i ke fh Gx?ﬂ d tﬁ@&ogeny

sets of dlg;tal ant.i bodi es her el n.
e khsarnfrEhe definjtion alpatinadusiss samplesdhit aysdheen mqu(xJated kleahy way

a I face,

2 e beiPhloBRARE, wbh & BN vBE Reped® s HoTAC S ereighment

aier degdjp lcemipongnits; suockl asrssubpp of proteinst The teah Hemple” encompasses

e ses | ibraries of

o SftdolSpte AndSict o ERTBE AE AR o8 s lifiptahed Bl RS Serum,

e MM&MOggahﬂtmi knd a poepr énsiebedzbactefisiioe Ritsl sappleidefived from any
Hlﬁsc,‘qf % S EC % 8&!}%0&1 o7 &Jgpll«glsscé_&gfd 1[1)1} hgfg ?e.[ggroegslengnrgc "and/or

e mhirsﬂmtrﬂlyt;ﬁmfj hbadt@iaEd)r viral $a@ipld th&refrbm Gor) inoftieRmbb@iAfeRis, to
iments, the kit conprises a set

I n st|II oth of
cOip %{ﬁ g“t‘?ﬂf’é’?mﬁmﬁl@%ne@r Yirsynfsppplg can be from a
p ﬂh@fbﬁt@ﬁmdﬂ& £ COMDAeEi5,ehds) VIR 34r8id8 Thé18s, ilgh] plants, animals,

se of one f nDre dlgltal antlbodles in the '
%V@fﬂ&ﬂ('a%%lﬁ sugheas BEERES A FHPEIRY COmmssen piaglesell prrgore than a

C@M@Ekmuor pol ypepti des are | abel ed conpetitor

pol ypeptide(s). [0164] The kits of this invention are

[ | tabl acka 'n . Suitabl e ing includes,
ml%ﬁs not a&%’ %an?ﬁ%ﬂ‘a%ar ‘g kngwg in fhe ast syghes

>

| ngﬁﬂgoﬂz&mg, purifiestioadinbyliiap affinity Iphﬁﬁédhﬁn,kﬁi’m lasaWpture

the i opti onal | rOVI e additigna
%s&%ons(tgfﬁgg% 150 CSel ?Iht Is&xpgﬂngghments subcellular
| ﬁﬁammomethcf@a&t use@tdﬁre%wxﬁah@rwlﬂmmnﬁm @mh@ such as
004/ 03 742 PCT/ US 003/032574 Q165] used

hé‘} ar.oggansies inclyding aycles, autoghondi &P%P@wiﬂg@@

aﬂﬁbﬁlﬁm chloroplasts, heavy and light membranes and cytoplasm.

[0167] In one embodiment, the sample comprises sﬁbstantially intact protein
cd_mple)tm. In some embodiments, the protein complex is a receptor-associated protein
complex or a signal transduction associated protein complex prepared from, e.g., nucleic
acid associated receptors (e g., the estrogen receptor), or membrane associate receptors -
(e.g., epldermal growth factor receptor, IL-6 receptor, stress/apoptosis pathways
chemokine pathways, MMP transcription pathway,) or cell cycle pathways. Methods for

preparing such complexes are well known in the art.

[0168] In some embodiments, the sample comprises or is derived from (or

suspected of comprising) a pathogenic bacteria, such as Shigella species, Salmonella

59



origins, such as blood and other Iiquid sanples of

bi ol ogi cal origin, solid tissue sanples such as a

bi opsy specinmen or tissue cultures or cells derived
woanefossap and the progeny thereof. The def ipurius00v3/032574
al so i ncludes sanples that have been mani pul ated in

any way after their procurenent, such as by treatnent
wiyphi, Sda@edimplsmuuhml, Yzahnmn,teroxrohﬂm Nceh:lmmpesnﬁ Ofibrio cholerae,

t h r of n
R Aeh Bl oo B Y dicaRiTEh i G SroR R st sl asopiys
ain?oenzne,land BSrdB&lllh$e1tttlilssi|§l®vhd\U’pﬁ1bg dblegﬂ) Vil)he;clﬁabxge,taﬁdg coli,
ser asnma i 0 ui and a
o lucinl MTReenSi Hobol Bprorgiredmtve e rved
f ééroRdtthonBhgit BC66li (FHEC)S4AGBin®asiRE. ‘AGE(EIEC? Rkdpathdgenic E.
cul t ﬁ[% in order to jncrease, enrich and
et ERE) ap rcsbiontapnis Bl GESD, Wopshpsmicdh eph EUPEC), and
t RdnShI AeisGlis Bl SHL(NNER ér'ﬁﬁb?@mé Bactekil SERAR Bacil

amount_ of a san‘pl e conprl sing bacteria and/or virus

5. Clestridipe totulinuen, Franeipells tefanshsisnBugkhglderii pesndomallel,
Ye&atisa bﬂﬁ&ﬂ,ﬁcell\é'sfyé&&SB?ﬂm&g&h M& uS%ﬂgl%Q&%us drulg-remstent

ani mal s I ncl udi ng" manmal s suc

'n%lyepwﬁﬁﬁus,s@daet@tango‘eazsm IShtgeHmeelee,tSahmaxellsllmgdareah o
ChibhocylodLA8] cANiSSRPRS, asa%gﬁn?én%&gal;ogﬁg%y met hods

known™i suc rac i on,
purlflcatlon i ncl udi ng afflnlt purlflcatlon FACS,
| 04691 capt Jpethensbestiments the ssmple compriens or isolsyived fom (or is

CRRbdctell $@Rbih] Bﬁsm%)rﬁ vzl‘ﬁgégs ehdpad {Btﬁs C GHES ?ieh:&ﬂtﬂ&& Virus, Human

fractionatio re use O create’ riched
clamypodeficiency Miows) and| (é\ftomamron sVingsgeéanadso be food and

| Iy oM to ndr.i a
?%B}n% |8ar ggé[gaﬂlgil gfé?ﬁacg\rﬁnluggs and tl-ﬁggtfn% A viLys O?@tgf agxiugés of
mt mnmdt,lbghnotdmwdamé@mhdnmw(aphm ax{m&?]pox nnoes
[l nt| ntact

pr ot el n c(o ci:{lﬁg)éﬁ&@ﬂr fBungrg{r)rcguSeessn’;‘%gaﬁﬁ&ri%’nt S ‘éan\éfl{ot Vyupes, Lassa
clavpt ruses, BumwmﬁndMHmwdnmsom Wallqy Remsmzluayes))r

SHAR t|on as lated ro '
Sl;lepar ea@climgdﬂg s UCS)éI léwéré’ls ass oc 558I€rpvl*@§e§6f’%}\@xbmg
(aruges), Titidoest heugmhagle devet viryses (ipludingyiaem-Gapo Healotrhagic
r aro h ctor recepto
g R, 13k Sime BRI ra 8 Wiy A it iR iruses,
p&bhmayw, Whfe NileVinses, mlomsssqsahtswﬁahfonna emlephaliyis ieuses,

f r suck Xes

R et P R FeRBRCEYltse

sampése Westept Eqese ﬁmcepsaldﬁjéemie dirfiseq m;(aﬁﬁse B:ue;mh mﬂdlmés and
r n at hogeni ¢ bacteria, such as Shigella

E%i% “rb ’%ﬁ Visteat a 59 WD 2004/ 035742
PCT/U82003/032574 _ _
[0170] It is understood that a sample comprising, e.g., bacteria and/or virus can be

removed from its source (e. g., an'individuai, food, air, water, and other environmental
samples); grown in culture, whereby the bacteria and/or virus is multiplied, enriched

and/or purified (in some embodiments, substantially purified) prior to preparation of
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N

A

N,

typhi, Sal nonella typhinurium Yersinia

enterocolitica, Yersinia pestis, Vibrio chol erae,

Campyl obacter jejuni, Helicobacter jejuni, Pseudononas .
werzugiasrda, Haenophilus influenzae, and Bor @etraiskoaso32sis
pertussi s (whoopi ng cough), Vibrio cholerae, and E.

coli, including D arrheagenic E. Coli,

epltomimsgg:ﬂeegﬁigmluﬁy,fﬁis Oﬂde:rstcﬁcﬂaggE@)lkaryotlc cell, e.g., cancer cell may be
entero rhagi c. E. cali EHEC ent er oi_.nvasi ve
B EL O nali P T UL & BronsGied e popig amalsis.

enterotoxigenic E. coli (ETEC, Uropathogenic E. coli
(RE]) , andn soreeaabaedimests)ithgdatipk iEcomymrised (;f\MEﬁS)ed féidnd)er

at ho ncbtera IdeBaI .
PORRRRR GHF BOCORF Rk TPaR R RaITE Colh e Ruman, murine,

Bpufirkte) die:bua:t PEfdsdRBMbodimentsCBX c€ll saf b M6t Birhin mammal (in some
Bruce (*I a sp CI es, Burkhol derl a mal | ei, Staphyl ococcus,

draee ’@%‘f‘%l" ﬁf‘°n'§t“|“%‘bl’"6?? fehs, Rickettsia prowazeki i,
Shigel I a species, Salnonella, Listeria npnocytogenes,

Guopy)l obactigsgié exfbodimenls , Yedtsinsara pﬁﬁ)hxeﬂ ®661 d Whdlécell extract. In
t.he sa COI’TprI Ses or )

0, ot nbodi t
F i e e N AR T A o
Vmbm&ﬁﬁe andSyEdpladiid)RP aiffekdnd plysidall 448 ﬁlﬂdﬁ@ﬁ’dl btdprtiBs. The protein

Viru Human | nmunodefi ci encgq Vi rus,

05 1enrstaironythe supematant obthe gulbge.f B‘cﬁﬁmﬁ gepbodiments, a viral
\:g(b&'irbﬁfdib% B PRI Bdm S%Hﬁ'xh arffor pBising | 'aﬂd/o ?%tlﬁzp Ehitable body
atitis Aviruses. Oher viruses of er est
i ﬂwﬁu Ipesoms Abedimentsyarey spspectembef cemnﬁmg beotqrigni/prds is -

NP1 thPAXol bt Sﬁrtemﬂrﬁﬁl ?G/Ma%%i@ %s&? Hfgﬁt%ﬁgodregvh\/lethods
Juni n viruses, Machupo viruses anar Vi ruses

L5 depletingyreducing ansiar rem@ing the maios eerupiprefinslpnagvell known in the
Hapt avi ruses, Rift Val | ey Fever viruses), Flaviruses

(1 ncludi ng Dengue viruses), Filoviruses (including
Ebol a viruses and Marburg viruses), Tickborne

he &t hagi Eree W“W‘P%‘é% sqmple Witk R e of digtalamtitagingothe sample
HeBP Al BYirSated WiMiCigetiscHig® R of dzﬁa‘ﬁﬁ'ﬁlgrﬁﬁd@f‘&ﬁm%’ﬁﬁé frteins, such

viruses, yellow fever viruses, influenza viruses,

F&"cﬂe&gewr(wc apd Ipn-gnie), haptnes and/or redusing@genty Suchggents are
GalownGh et NG RABIE LhSa1¥d ﬁé&fe%t%d td da{%?@msbx%&uﬁq el Ruration

Encephal omyel itis Vviruses, Eastern Equine
Epfcbpprateamptipye the small Rikapss onyihie PrateinsEq e seposed, thus facilitating
EfRe 8RR QR Hrdtkss Uﬁ%ﬁal @Qgse Encephal itis

Vi rusesg and IJ'rKyasg{Jntli}r restﬁ ruses. [0170] It is
ﬁderst ood_that a sarrpl e conpri si n‘% g.,. bacteria
ald7lr vi r d8 otbgrempoditherts, thesappls is fegﬂxemb@ét%fée gigital

adhitibBdl stk first Bﬁﬂ% déHatured\Fof ExanPe] affi}88g the binding profile of a -
envi ronnmental sa romn in culture, whereby the

bRtV e Proteim ) Rrrmi 3&0 e epitapesion W srrése af tha pegtesn, thus
Pptb¥ifiin %%hﬁh&ﬁ%oxﬁmme%%&sm% REh@Eofinkeprdtéthi f i ed)

prior ?O preparation

Contacting the sample with a digital antibody

[0175] | Methods and conditions for contacting an antibody with a proteinin a

sample are well known in the art. Antibodies may be contacted with the sample one at a
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60 WD 2004/ 035742 PCTI US2003/ 032574 protein sanple.
Simlarly, it is understood that a eukaryotic cell,

e.g., cancer cell, my be renoved fromit natural
wotbdsegs7aand cul tured or propagated in vitropgriustoos/os2s7s
analysis. [0171] In sone enbodi nents, the sanple is
conprised of (derived fron) manmalian cells (in sone

etiine of MeRdups of £ 4t OPHiRitA BEbJdR). B6Me MbBUITRRtS, dasutabm is

primate, or rodent. In some enbodinments, the cell js
oferial (sesfventialeas tERENR) ©8+ A rantibody gr group pEantifpdies is wntacted

N@fih HeTRRp I edchSRfcal fli-a sE&bhd %ﬁhﬂo@r%? Bou quﬁﬁibma‘; 2 contacted

proteins are prepared froma whole Cell extract. In

oWith thesamplei andrperaratpd, apdsaen) c inother gmbediments; cantastingjis in

cel i .

UbRUREIGE & dtbiff of iRt bdtulhon wiltPHD S e soparated. 1eis
panppestatédebat cotactinganasi he bothain patalicl dnd senialras oxthenl differemt groups of
t he. n I n L
E R L AL A e
pinasmposmﬂ @rs-@nupdit-hatibedy A4 Dy gehnp 2+ antibody B, @,dma etc.)

dfgéren mserum suspect ed of corrprl sing bacteria
nl]c% 3Epl eted of the major serum proteins

pr_| or to anal y3| s using digital antibodies. Methods

f M 7@epl et ilmgne eraboliitnery, theskt of digﬂahanﬁbtglidshet isregntrcted with a
Sﬁ?‘f’%&'%%%&gbﬁ ore?nre a}l%ouéﬁp% ﬁorel{aWI %llw g le[ gﬂ' %Lg agents serve
atmthldmkdllowpedﬁtebmdm'g kites, lh'ag/mﬁiesae théieddtectian e&ilsmvhj'lby reducing the
a,?aegt S cdaspab e of denaturing and/or solubilizing

S as detergents (ionic and non-ionic),

chaotropes and/or reduci ng agent. Such agents are
- kKHWAWA i n t Hesemt eml’fckdémaaﬂinlvelvinglpaalﬂstcobacﬂimitésjddsimble for
o A8 Bl B el Sthapel, o By B Shltoay o
: eokqmmn: diftingsbdads; iukd d;ﬁa.hdmguallyhepdnb‘ld bmgmgfpattzlm lmmoblhzahon-

tej .t t h 17 t he
PRS- fiatief il of § iy RRielore 58 b o hfhGS, and the
dhlg:i tlﬁofaram ﬂiebﬂﬂlleﬁlt(:]petbbm% byf the aiftibody nsgcrﬂ@ﬂﬂimdltﬁglby & digital

t he, bi ndi ro ve

SRR ora PR o FiaRad 0 P had korfer sr St lphad oy the

sdlgl’tza aﬁt;]lﬁﬂylh hﬁemlpdrrdﬁlhmmwhérhusc?ome?ye L0 i tnefgcdgnﬁte B‘ii’fﬁl{l epm)pe is
t. the three di S. ructure o ot ei
SRS, i R e B Rl fetieb e ot S i that e
l\:ﬁrbhﬂdﬁ)uﬁm dy emhdixgntamt&ﬁﬂ)ﬁcw 1s<kelfttsa;f(ztrate)g mrw?ei, idddrddnabbedphiration
e are we nown in

{ el
ARSI i) TR RV ARPALE ot SXTHAPE G spibgdies may

be combined in small pools of two or more antibodies that possess overlapping antibody
composition, such as (1) antibodies ABC; (2) antibodies CDE; (3) antibodies FGH, and
(4) antibodies HIJ. Information regarding presence or absence of a particuiar small -

epitope may be inferred based on membership in a particular group.

[0178] In some embodiments, suitable controls can be included to, e.g., increase

the precision of the detection of binding and/or intensity of binding. For example, such a
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61 WO 2004/ 035742 PCTI US2003/ 032574 tinme or in groups

of a set of digital antibodies). In sone enbodi nents,
contacting is serial (sequential, or iterative),
«2004/68582n0l € anti body or group of ant i bodi mfﬁszoo3/o32574
contacted wth the.sanple; separated; and a second -
anti body or group of antibodies is contacted wth the

S asmiod catﬂ:ﬂdu&@ﬁﬂi@ta%ﬁeclﬁ@ﬁltﬁ@d)oﬁ)a prbt@m%lhﬁé level is known to
enbodi nents, contactin par al

o TR POt SeeApL R SmPikst Sinca e i iaishsilyiat i autol proein

S aMRb@ihe Gamd, thd AnoAPHREERS PRsdnf8dn A IinDE,eFRY be
both in paraIIeI and serial, as when different groups

ti bodj s are ser| contacted with a sanple
cioaa%‘i; dﬁawé'ésw&? %%r (§gicng}antibodies (and
c ﬁiﬂiﬂﬂfchﬁdr@lﬂo feﬁd& soncgsrugymslsmmé fob gﬂﬁﬁoﬁhmﬁg aftiboles)HrOWELL

2 = anti bod different in

intth‘bﬁ}/ limméef Of A sqiiﬁlesu plnéwa bepch@ncludingyhagnetized
db@d&ﬁbx&@%blp?gieeﬁld%%tkiﬁ rHeRLAe %%1 \%cthﬁol@ ﬁlnﬂ%llﬂy@%'omyx,

nt before aré brought to it act
IS¢, ey U§Iﬂaﬁ»‘gt Nedtos 4§§} vihws tfor ¢ample, CdSe-CdS core-shell

anﬂlo%B@ﬁisfehglogd%jb Qigcas%ltzﬁﬁan S s g)l ?ﬁ%fvg%g fir c%lé%lmg to-a

detection sensitivit y reducin

shigleaical POlEHS. chlmnrealefh?@&l) Smtszslnaolmmg Sanﬂdrlyelnghly.

i badi es t
TSt 0 5 R Sl
_amu_plﬁ_ddy biogiolegulee forr aty iv uttras¢nisitive bivdayika) dd:t&ﬁoﬁf Warren and Nie
J TR e QN Y e ——
ofrora I.mnhmmmﬂ IQuahtatneDotu S‘dethtf)dsa‘hlt h:b{@i@lmmbécﬁ%ﬁo s@h@g&ﬁt@are well

AR R S oy RyeChimy e 70t (g nd Sehurs

petali(Ghs. ChifoAcmBi ﬂmOr(wm) (Qgsctibing ﬁbﬁjﬁhn@@dcﬂmq&i%t Rediak the

chBfH RSt el et Seflod e BeleCBid meiiigie e

emalbmndobaﬂzyld@ﬁydreﬂy-sm‘émmyle EterGauIVRIN A1e 6L whibh methods are
individ ¥i§ Barate the srmall antibodies (such that
tﬁ%mP%?%ﬁ VRSO ™ each digital antibody is kept
separate). However, individual separation or
separability is not required in every enbodi nent. For
exanpl e, digital antibodies may be conbined in small

p@%écmﬂtﬁgi)t%g@ﬂéﬂng% Jpodi es t hat possess

over |l appi ng anti bo nposi tion, such as (1)
anti bodi es ABC, (2) antibodies CDE;, (3) antibodies .
A8LB0land  dmsommemindinents, thg mqtheds oftheiimientiofurthensgmprise a

ot &

LGOS 5 Ay O s
[ BBIeratel- JB embediponts invalving Hsﬁl!ﬁpt qurammpmtne ﬁ(oarthb antibody-
' ﬂi&deﬂldc%g‘nptlé}, the sSnple Eﬂlct'}e%?eﬁ%wth a protein cleaving agent prior to a step of

contacting a sample with the digital antibody set.

[0181] Protein cleaving reagent treatment generates protein cleavage fragments

(such as polypeptides), which can facilitate subsequent mass spectral analysis of the
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the precision of the detection of binding and/or
intensity of binding. For exanple, such a 62 WD
2004/ 035742 PCT/ US2003/ 032574 control can incl ude

Fotdnsaspeci fic antibody to a protei n whosedRiseosfse
known to renmain constant anong the sanples. Since the

bi nding intensity of the control protein wll be the

SafBunt bh@n&ma&hmmﬂm& r&t8inp FESQiipl&HN I p&ﬁcmﬂ treatment
normal i zed. [0Q179] Sol i d supports suitable for
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s#IcPEibHify prsker dcerst olrigitah anibadiet faresagasta gpitaRgn Brotsie gleavmg
bsgbﬁé)m mxﬁmwdx tHelaftl §1d Py erl%&h?éea hEPe%f %E({réélemlfﬁm

g., technol ogy owne
Pmedmtemleaﬁmg @gentiisgiped. Th eﬁler ¢mbodanem§; ingore @d@enmstem
c c Ldi
Cgfﬁﬁzgg}@%‘g} i ﬁ%ﬁr %g@:lﬁé% or C%S B%]ﬂ &@eln cfe%vﬁlg%gent are well
kmd“olgndwlartrml ecul e. Bruchez el al. (1998) Science
281: 2013-2016. Simlarly, highly fluorescent quantum

Iphgz( 2} e 1Y ggfgpgéﬁ@ae@@n&ggg@v{gﬁ%@%gagé BEYEnI0 Sﬁpmteases_
uibatcas beysediay eollvpmhdgclcmngiea@ms; nlud&(\&utaaran@trldmwdao '
it i3l G e Pllsnlto RERRTRAN @ ot
Qleavagmseludnce)V¥8 podissd, @nddpirotkinag Gint(t kEndolﬁstehmsesAl@hN

oBEpfon e 5 e b bt CahiqopsTRast alial Bl %o

epro&hse h€dnibin, ebitrakinade IV pBdtedse ADd (tHéJtZB:)c}.o ét!dh! $ittid frbtefse.

lin ch udi n the de
nRPleaes %ﬁ@ Bhe i OB oo e b Reneicd Yc?ég‘ﬁ%‘ifﬁ%‘}d/_“
t dfiﬁrﬁjingllym?olﬁiﬂw d@hevmy huthyhy d]t w@pp&uﬁwd At ah enzgrﬁiaﬁé protein
tho a ogs ar orporate _
n@ws%enﬁ@m Ry Pf‘afs%e% %ﬁﬂ ? Ggiat Hegwﬁlﬁ{{ the protease
agen the[&lﬁ;f%txdeﬁléi@d’@ pestlae fdlmﬁxsg pdlﬁ%pﬂ?ﬁ‘l dlfhdﬁg@ fsuche
|nv tion ugt her rrse 0] I n
e SO0 R BEenL B ood Ry, S o
pﬁhgﬁ&@bd:adﬁplﬁfﬁ@ﬂ@l}hﬁptexﬂfeﬂtpﬁﬂ&ﬁé,f(l’,)ti‘ifﬁmbfnd@lgﬁt@ﬂ bmtpiotease
I n a.s (0] parating protein rom
aﬂv\%bt\%ﬁ’g 3&?—9 é%wgruéwmt% oga??ﬂrbe%ww%aa(@@a substrate)
vmddrbrm)mzeteg¢1ﬁm@d&mm%a‘gﬁnt prior to a step of
contacting a sanple with the digital antlbody set.

LRS! 7 ERbReteR Pltaitasenm pisa e b%%?%aﬁésmes and
V‘hinqiibuﬁxhnhzft alhve goRpeptiddb sebpipiillc BaEs sishQs tyabgarnibisdewhich
Ogleatvgseat methionine residues), hydroxylamine (which cleaves between an Asn and a
Gly residue), and acid pH (which can cleave an Asp-Pro bond) (see e.g., Ausubel et al.,
“supra). The activity of the polypeptide cleaving reagent can be mhiblted by treating with
heat, protease inhibitor, metal chelator (e.g., EGTA, EDTA), etc. -
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63 WD 2004/ 035742 PCT/ US2003/ 032574 anount of protein
and the identity of proteins in a sanple(s). In
particular, treatment with a protein cleaving reagent
WhSalasi, can facilitate the anal ysis of protgifssaoosns2sia
\Mtw)ose nol ecul ar masses exceed 25 kDa. Protein

cleaving reagent treatnment also may facilitate
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r gratpantleavingrsegentsCondi ti ons for treatment with a
protein cleaving agent are well known in the art.
[0182] The pol ypeptide cl eaving reagent can be a

prot ease. Exanpl e of proteases that can be used as

pol ypepti de cl eavi ng reagents, include, but are not

| Petection efprotedhbinding paftenn and yp@pnn(«mqj protgin hinding patterns.
sequence), thernolysin (phe, leu, iso, val cleavage

Efmy gnce) , MR ﬂ?&t@ih? fothe sﬁ‘?ﬁ@ BlaPbigl BSdE séaoF dl@tal antibodies can be
doprot ei nase Asp-N, Endopr ot ei nase

W&my@mw IENWF dnéepme e bﬁfalrgms thepretsin ixlgbeled,
SUIBWR in GOLET 9L &?ﬁalabé/isré}&@%@&ﬁ?po@iﬁgn h&Ectable

tobacco et ﬁ{VI rus rot ease. Pr ot eases usefu
et mqlsose«bpm,hémtonheempalomomml% lg@wewl@amay oe@nn@émedls

aﬁq_/ e%im CT ag"taggét h}{otgm E’A & b%(liabe t()r ﬁll&eol%xyeii!ng mokettles to

i's appr at an enzyna | c pr el n eav
r dgmndet(@on of begh arot@n@n@lmsle)comahxbsmmbdmbmgmsm the lack of sucha

Lk &tfe LEmyval 1N from
(in ){ Altfe Comparis nesaa\r}lgg 2 pr yelin én%o t]]BS can mclude compositions that

pcﬂnyq@emembé bg Iphauagaeucaﬁuphctron@dmd bivahdntica, mnmnlocm:mncail n

gh%nﬁéatl Cl u%? bb(;e} gl%%d %%Ieggs %r%ﬁan%ﬁ 18 tug%hﬂ 0protem labels

'ca o Drot 64SE.
pmoludaize 35 S,’at)uoaésﬁetm dyes, decpiomtdema whgentscorzymte@gs as commonly

A U%IS%Q abng g{f’gﬂﬁ%g"%g 0% bl? n(l pro{g:r Otfc?rastﬂsh antlsera or |
emohmmnahamibbmmegvapbye A @ic&Sz]anEigloy pbelt Iaﬂﬂ?comjugan{on’tgchmques
rea entscnas ude, ch

ik e fta Forbted GensRLr SPlBe samimh AR Fles® Bisrapre, and are
ngi_araﬂs applivablg es1the posstitanyentionw for tied 1etseliag oﬂ;ﬁroﬁiﬁish Boimibledabels
eaves

re es), hydt | am ne vvhch
Lt Flp R e s S A R D R AGEErhReties,
Aemnﬁrumm?dﬁ n(oﬁeﬁesls m@neqotpasm&m@L argtl thelike. Lasemrgaa)gexgi btionally
act |ty 0 t 0 Tl rea nt can
kot £ Saporioedl Srtip R e lnal SRS BESs Ry Hhe gplymers
nﬁicﬁ las SHERItR nkrides -cBrbohyeedtés orflipidy) ,D@écﬁon of labeled proteins may
proceed by émy of a..numb'er of me_thods,ii'ncluding immunoblotting, tracking of .

" radioactive or bioluminescent markers, or other methods which track a molecule based -

upon size, charge or affinity. The particular label or detectable moiety used and the
particular assay are not critical aspects of the invention. The detectable moiety can be

any material having a detectable physical or chemical property. Such detectable labels
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64 WO 2004/ 035742 PCT/US2003/ 032574 [01841 In still

further enbodi nents, phosphatases (e.g., an al kaline
phosphat ase, an acid phosphatase, a protein serine
Wslkhiedsage, a protein tyrosi ne phosphat ase, @Afys003/032574
protein threoni ne phosphatase, etc.), |ipases, and

ot her enzynes can be enpl oyed as protein cleaving

I RARARES welPBERIdpE P HE B Q¥ B418 cBIunME, M8 d Balld ib&radddand in
conpari son of protein bindi n% patterns [01851 The
E
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R RIS

the art e protein 1s l'abe
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c itio t__.can tected pRhot Qchen. cal .
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opttecea brganic emiecules, but inclndé motgaoicinmlecaies, mutdansleculf knixtures of

exanpl e, ,useful .protein |abels, .include 32P

£ PR S el PR e PROYB R S G P T, or

( exagnple, &xiSe-AldBEnleyshell afdotystaBendlbdedA) a silitadhiel can be easily

di.oxi geni or..hapt ensg an roteins for i tiser

oA P sep i PP @l il Eruat Pl o (sl Scrence 281

\l:aoiaezm6gt9izhi@bgl ﬁigﬂ@dlgﬁﬁﬁd:eﬂg@ahﬁlﬁl dqmmgmﬁmaﬁwped cadmium
nQwWwn - are reported extensjvely in_both the .

sé&%ﬁ‘?ﬁ‘?‘@q&ﬁ’a“ﬁp&fe&ﬂl’ cqypiedria Pigpeleculasifos pee inglipsensitive

apioldgiaabidtection.t Warnph &sENie (19989 Béibre 2820t bieoidmbel i ng

of proteins. Suitable |abels include

RSV or < Pl sERONRT el PoRO PR g R R aliapns o

Madeg@tiodesell hmg\nﬁlhlthb aﬁal\/lldtlgide for aﬁmﬂlidghﬁdllo_'t Kﬂlcing&ﬁlﬁéﬂ cBoalently or
S erurll SRty br it e o el BB I Rotein e gyefgpowm in

Iodieyagte A3 indicutdd mV@;afvTim'btr?ﬁegedfﬂihéBSnayaﬁnhan y\dlha_he_egmoﬂfc of label
i.pi ds. Detection.o a e rot.eins r roce ]

L Pefifing OF IERERRiS heanftahicnse JlenitAtaR of the shaBs B sty

t reﬁpkém@tsﬁﬁxéairaavﬁ [t o h' fnbmeti@g alid <|!;ikpd>6?l Iibﬂﬁ@@é’ﬁsb . INdnkedisactif¢ labels
ot her, nmet I.C trac a Nnol ecul.e ase upo S| Ze,

c hrgroggn'aﬁtaCEfff‘wﬁwt RSy AR SRR o sy a%ﬁﬂﬂﬁ?@&%ﬂéﬁﬂe@’
MBiotihYis é6wRlkn@ Bourldao aPolylriet. UTRY 1ipdfi® ign Binds f0in dfillighhdle.g., |
aspects . of the_ invention. The detectabl e noiety can be
astyePiAYIdR) melequls Whigh is cgfherdphezantlx dplctable gt covalently bound i a
PEIBRA kYtem, e astedeRGtaBlRl B2y @ Ifforescent compound, or a

chemiluminescent compound. A number of ligands and anti-ligands can be used. Where
a ligand has a natural anti-ligand, for example, biotin, thyroxine, and cortisol, it can be
used in conjunction with labeled anti-ligands. Alternatively, any haptenic or antigenic

compound can be used in combination with an antibody.
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65 WD 2004/ 035742 PCT/ US2003/032574. have been wel |
devel oped in the field of gels, colums, and solid

" substrates, and in general, |abels useful in such
W LikAss7eAn be applied to the present invent |P@@,US{JW§,2574

a |abel is any conposition detectable by
spectroscopi ¢, photochenical, biochemn ca

i [om88)oC heniLawdls caal Asottei c@ﬂ}ugat@cpalkééﬁkl tgigld géﬁeﬁﬁhg B&ApbRnds,
Usef ul | abel S | g the present invention includ
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or anlc nD e i'net ude i norgani c ol ecul es,
nultl-nolecular n1xtures of organic and/or inorganic
8183 ul es, o cmbodihents ﬂwemylms kebeledh dintotteer inkaliments, the

AL WA S R BB B FAYRSHCH e
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f ot

use i.n ultr nsi.tive |ca tectio

in AR SadiBertrly. (T8 et ncufosiods bl iy velpetod by
Ereitihathelflubschiotiplveth e amb;br)at@wwdl@hgﬂﬁ;fuﬂgut dn@ d&tb&mg the
pr ot ei ?accordl ng’http{ et hods wel| known in the art
Wﬁ%‘& UPEPCeRtE & T899 Yisusk fsepctien.(virgphotographic ﬂlm»by
tlevase ef plbgtmfc_ ddllzﬁmftﬁblblam tharge cbupRa ub\»icear(cclrnﬁ) {)(IeCt ly,
e.qd. ia a r) Label to protejn . are we nown in_
Pnfoimpliofa i hdiko PGS enzymaficiiabelsprag by dgiectdfygreviding
Appropeatel s&ﬁtratw foh memazﬁﬁwadaaiet&nﬁgme kesuliap ediiditpr&inct.
&he sen3|1t| {s ease of conju atl on_of the

Y SHple 33’ St ietspied smply Pygftserving the color
Iaﬁlﬁ)biatéﬂﬁﬁﬂlahd: BBel Thds, Gk $0198 HipBtick\dsSaly§, r1>‘énjugated gold often a pears
Non- rglql oactive.label's .are often. attached by 1 ndirec

% YATOBR coningRtsg bradi appeas the colas @f Hsibetdl ¢ (e. g.

b| ot i n) is covalently bound to a polyner. The | |gand
t[ﬁi@lﬂ] bi n dShiSDnﬁrbnﬂﬂﬂimdn'tsg&ﬁﬁbeﬁﬁoxg immuitdabsap issedlfoR detection, as

v i geizosily Birdre: Sy n B en ch it abeled small-

dpﬂt@xetpaﬁﬁc&s €irz, poBpeptideh U@ﬁwne@ Pﬂawagnate kmall epitopes
chem .l um nescent conggund A nunber of ands and

SHPEUPTUR S OF MPrpmemnbery of (i sstof digitpd fgx&h igicheing used in the
asshyiy 2l bacnight intodAthct With the el Mitibbaies. | The Hikisg¥dnAFean then
%c et(e::((:)ttra e s1gnI ca(I:lat'tqrﬂ?er be amplified to increase the sensitivity prior to the
detection. Labels that are useful for the present method are known in the art, and include
chemiluminescent molecules, magnetic labels, biotin, etc. In embodiments involving use

of competitor polypeptides, the methods for generating protein binding profiles (and
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used in conjunction with | abeled anti-I|igands.
Alternatively, any haptenic or antigenic conpound can
be used in conbination with an anti body. 66 WO
wWOQdsf3ndA2 PCT/ US2003/ 032574 [ 01881 Label s ggusiossos2sta
be conjugated directly to signal generating conpounds,
e.g., by conjugation wth an enzyne or fl uorophore.
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s, et @RI Rl 08 LB g B, e it i
fhiefse enptactingwith eittibiottiss, alpcptfloper qoataetewauﬁi @ngomesoﬁnuougmprotem

res ence.

AP ATE i Bth W R RS e By o
anocrystala e ussfl telldedt pmlmn buteideo: thgttsl atibbdiess char ge
coupl ed devices (CCDS) or photonultipliers and the
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prOV|d|ng Ero priate substr tes e enzy

@elinpg digitalgatibediagite p p@drseéeqe; ol mp@um(euch as[prateih fipgments)
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by obsérving the col or
Fravsntially te theidigita] ditibedies IJEaalz syfisstic peptidegatpdsegybimfing epitopes

R blorthRE gl ditiBlities abd, ang%ﬁirgg(gm% OF IR Rshic et

appear 't or 0
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, rt. fical I ,
EReRFAY AN or 8 B MR NER. e Bl e PR RS B
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e AR B i RS R0 SR e Pt
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amplified using avidin, streptavidin or biotin conjugated enzyme, fluorescent dye or
nanocrystal will be used to demonstrate the result of the competitive binding. Figure 4

~ depicts an illustrative embodiments of a digital antibody array and described a detection

embodiments using competition polypeptides.
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be detected. The signal can further be anplified to

i ncrease the sensitivity prior to the detection.

Label s that are useful for the present nethod are
KPWeadRshe art, and include chem | um nescestTus2003/032574
nol ecul es, magnetic |abels, biotin, etc. In '
enbodi nents i nvol vi ng use of conpetitor pol ypepti des,
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ardohiine metiSE $pr exhihPles yigah edrharis e o Patterhsdat be ptdfdttned to

coppetes for binding wth_protein (such.as protein.
frdggeﬁr@wgfﬁ?ﬂs apseciteg] it PR i ° EVPRipRly, the
OfcotrbRtish Einttldoddby dasPus, usinglofe ofthe AXtabady plogibds@iscussed in the
peptides (alsg termed conpetition peptides) can he

| S seiong PreferaklyHag comelation s epformgd by compytsy uepgf peural

dy&twork program, since neural network programs are specifically designed for pattern

recognition. The corhparison of protein binding profiles can be done by a number of
means known in the art. Usually, the graphs resulting from the calculations can be

stored, for example, in file folders or the like, and examined visually to discern common
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In some enbodi nents, the | abel can be biotin or avidin
or streptavidin, and then signal is anplified using
avi-din, streptavidin or biotin conjugated enzyne,
woueesaent dye or nanocrystal will be used poa/us2003/032574
denonstrate the result of the conpetitive binding.
Figure 4 depicts an illustrative enbodi nents of a
Qiﬁagé%lﬁbf cXptes$i6lyonatidto @iLodBGIC i ‘bauasahg‘abmg |8 G%emently,
enbodi nent's usi hg conpetifion pq tides

Iowgragthe 43t pearhb pored mapﬁé ML gener at ed

by detection of protein binding can be anal yzed usi ng
5[0197] sui t aBlagdire dmabdse pOgrams, Sichlab Enteh)}‘lse DofaN@tagement

d§)§ba(§é, Ié\cni}glgé'yg%gﬁrﬁlfgw% @ﬁ(ﬁ? glp%z %,Fgwagti ghores CA) can

%%é/@tb%t&@&hd ébﬁdpld&anfoﬁﬁatﬁine PAterfativelpltRe ddta bdiﬂ)etrbtﬁ)rded or
intensity of nal . The intensity can

rreplyead, Q’él?Ptha\AP\ areé Yesigped pogiamp %Yaé?p fag Fé%l&e from Partek
ﬁﬁ#?ﬁﬂ&ﬁm&% 15104) 4 reference val ue. For exanpl e, a

reference can be background noi se of the binding.

Al ternati vel a reference can pe the protei.n hindin
it Bsi ty é"fdydﬁloe‘é}m FIPaRIcE |Sﬂaﬂ%mt‘[@f%§‘ f cd gyiems, su
SHRQ dh 0B BinSterst HSvids e thd Ma&ﬁn&b lifiebred Etfﬁ»%@ﬂbr %c@i‘cﬁ@ results.

antibody to_ protein in_the sanple_can be dlgltlzed to

- b cempaniesiingtede Finnrpan %PrﬁSma?ﬁF,t%)eHﬂka’s lipeg Gorp. (Norwalk

e
Rl 15, A R I, AN B 0o

r@@&esentlng the intensity of binding of each digital
anti body can then be stated in sequence to generate a

,gfdiég di gi §p B gngé%fed‘éﬂibSMeﬁp&f&ﬁ&tc%nBQ?echdQ&’ bAtDardfyzEdiBy

igital antibodies to that sanple. |In another
erepudipeteatk toglnelagynbipvrgl qsiwerics areicemplsy nerdineas gnqdgling equations

O ERnE %ec‘iﬁ:&ﬂ? a&d"ér@a 'f&rﬂﬁttéh RedoBhitib® nﬁda%etsg r(ﬁfér%ucﬂ ptogram is

t hi s enbodi nen each sl'ot or position t he bar
heDaunShrikClestifier® olasefipation akgogihnaﬁmn\vm&d'ytema oY, &nc.

h r
ARt Oledtophl o prodr ik BREDBbIcIfork 42, Inc,
BioGbmg Syﬂ’chms IgertiﬁcthmnerAD andhd Selutionh BEE (Aﬂa!ga,a@m) cal
representatlons permts the ready storage of

¢%&4H§Mﬁﬁy set ‘of sanpl es. ‘Moreover, a
H% on 0 WO nu ers or graphica
representatlons provi des information on the degree to

. -V\m £00]t he tie fSIRvEhEHaefials BavItReh dqjoﬁfiearwm{ 83 A6deriChEType

arison of protein bjnding pr |Ies n .be
¢ Fabecign.d9501 Uaiersity EH‘EleY?é%v %ﬂ%SA (ATCC): .

”_.Ma Fa‘lla' conpari ggbedP! Patt ef ISR AREENS, d DRSof Deposit

' H)lbﬁlﬂi)!eii?ioés Nohatibedveni ent Iy, the

erm ne patiterns associated with different types of

recognizing amino
acid epitope PEDTG

| Hybridoma 2.03 Antibody

recognizing amino
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correlation can be done by conputer, using one of the
dat abase prograns di scussed in the previous section.
Preferably, the correlation is perforned by a conputer
Wo Hay@speur al network program since neur alpcigisydestiz2sa
prograns are specifically designed for pattern
recognition. The conparison of protein binding

prorilTes can %d@ﬁ@ew@ nynoer or means {known 1 n

the art . Usually the graphg resulting fr t he

Hybsidemr 3tlilons |cAmtibedy stored,| for exanple, in file

folders or th ke exdgm ned visuallylto discern
comon 69 #ﬁ%%%‘? PCT/ US2003/ 032574 pat t er ns
of expressi on zwmpdeeX TNt he control, as vell as

tf-fererces—Convententty— howevers—thedata—can—be
stored-on and conpared by a conputer. [0197] Standard
dat abase -prograns, such as Enterprise Data Managenent
(Bbede, | rithe folloveng Bxdohpdes apAprovdediodlnst@tepbut o I@nigche
Coqub Redwood Shores, CA) can be used to store and
cghparg'infornation. Alternatively, the data can be -
‘recorded, or analyzed, or both, in specifically

desi gned prograns avail able, for exanple, from Partek
Inc. (St. Charles, M) . [0198] Additionally, conpanies
selling integrated analytiq@kﬁﬁﬁﬁt ,.such as. nass
spectroneters, provide with the né%ﬂ?nes i nt egrated
software for _recording results. Such conpanies

i ncl Breanme dinPrepsraton prd gasgcterigdon dpligitabaptfodies| ner
Corp. (Norwal k CT), C phergen Biosystens, Inc. (Palo
AClA(IlQOﬁA) , aFidle tgidiiatioR p&g6ideSin @0 Brmdt BeMuItiNId Antigehic Peptides

). [0199] .In_a preferred enbodi nent, the d%ta_can
bEVIABE Y ere designed anshoyndr TaRle 4. Lhgss pequercgs ncombination were also

t 86RO LRAYate HBUBACLR) WAhK DA 2668HALS by Vaiiud dfMRARCIusion in
model i ng equations which _are specifjcally. designed .

f iifepeat Mehbs of dhesgme payrnendn disferng lopationgyféack of the gmpypizaton
I Pepddeﬁwu%%&se%inu@@s Bhafvl@hice &ing3fhddrd Aleindls.
algorithmfrom Ward Systens G oup, Inc. (Frederick,
~MD). Other neural network prograns are available from

e.g., Partek, Inc., BioConp Systens, Inc. (Rednond
WA) and Z Solutions, LLC (Atlanta, GA). Deposit of
Bi ol ogi cal Material [01100] The following nmaterials
have been deposited with the Anerican Type ;
Culture Coll ection, 10801 University Boul evard,

. Manassas, Virginia, USA (ATCO): '
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Mat eri al Antibody ATCC Accession No. Date of Deposit
Hybri doma 2. 04 Anti body recogni zing amno acid

epi tope PEDTG Hybridoma 2. 03 Anti body recogni zi ng
Wﬂﬂ@‘;/(%g%gy@ 2004/ 035742 PCT/ US2003/ 032574 an@rm52003/032574
epi tope DTG Hybridoma 2. 11 Anti body recognizi ng am no
acid epitope KTTN [011011 The foll owi ng Exanpl es are

pr ovi Thblk 4:0Désign i limainRizatoif pepides| i M t, the invention.
EXAI\/PLES } Exanpl e 1 Prepar ation and

H H N r bhads 0 O
Il L1 al run UI l yl L al alll 1 UUUI CD |_ ULlL1UZ
Peptidﬁmllotl"v?%‘fl etl des in the format of Miltiplfe SEQIDNO

MAMIL | gelpl C Peptl des --(MAPs) - were designed as shown in
Tole 4. treeels . PERTOONLRRIZNEMART ¢ 41 S0
used to eYal uate cross- react|V|ty of the |ndu ed
rifbogies, by virtue of the Tnctroston T dirfferent
P$ o mcstaMO&eﬂEié'ﬁGQVi KKATNVESLBE-Madat | Each
of the i ni zati on  peptides were used to i n| ze 4
Batth-Crmi-ge—ust 119 standara—rethads 1 WO—2004+-635742
ST4 Us2003Acetyblian-LTREKZTHYL MARTUN] z tion
peptii des Peptide G oup Sequence SEQ I D NO I\/N 1
MARdet yl ati png hgﬁ"LTFﬁ ]%E W}%MEZPZ Ace
| at fon PEPT V CMEK SCF A I\}ﬁéi’?k
Acetytat+on- LTPKKTI N\/LT‘VS C—MAP—MAP4—4
MARSet y| at | E Ve R IPH-MA% B
Acefyl at i - VAP
[01103] Notes to Table 4:
[0200] Peptide MAP1: HSLFHP_EDTGQV: From PSA, amino. acids #79-89.

'KKTTNV: From Meningococcal Opa protein, containing KTT, a published 3mer
antibody epitope (Malorny, Morelli et al. 1998). '
[0201) Peptide MAP2: Alternate sequences of MAP1.
[0202] ~  Peptide 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.
[0203] Peptide MAP4: LTPKK: From PSA, the same as in peptide MAP3.
LTQENQNRGTH: An immunogenic sequence of alpha-1-ACT selected by DNAStar
computer program. IYNQ: From Menihgococcal Opa protein, containing a 2mer epitope
IY and four amino acids of a Smer epitope, TTYNQ and of a 7mer epitope TPTIYNQ
-(Marelli et al, id.).
[0204] Peptide MAPS TI_YNTNIP.G:. From Meningococcal Opa pfotein (Marelli
et al, id). LTQENQNRGTH: The same as in peptide MAP4.
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[ 01103] Notes to Table 4: [0200] Peptide MAPI: .
HSLFHPEDTGQV: From PSA, am no acids #79-89. KKTTNV:
From Meni ngococcal QOpa protein, containing KTT, a
MPdosbisguz3mer  ant i body epitope (Malony, Norghfnsi8d3/032574
al . 1998). [0201] Peptide MAP2: Alternate sequences of
MAP |. [0202]. Peptide MAP3: LTPKK: Motif | of PSA

(Nezpsjaki , Vébassbeswéenitlg peptidd Akre dSKEANY L(T)/f @N&Bﬁmﬂy

Fr.om Meni n‘%ﬂ)etgccal Qpa protein, contalni n% -

pLPb‘i"f"éfﬁé%‘ © SHRG %chﬁbfdegnun@ﬁ%m desH{shoven ipFable 5);

Argad (BPI3tIORRE bf&ﬁi!lﬁat b wigt seq@dnced phRiif k/l& elmmumzatlon

M crobiagl 25(6 1047- 64. [0203] Pept’i de P4: - LTPKK:

Figptidssfshowpdn TableShs i n peptide MAP3. LTQENQNRGTH:

An i mmunogeni ¢ sequence of al pha- |-ACT sel ected by

DNASt ar conputer program |YNQ From Meni ngococcal
Tablecy; Bigtinylatpdscrecpingaiepiidey (appauimatepiopYperrity)Y and f our

am no acids of a 5ner epitope, TIYNQ and of a 7ner
—-epitope TPTIYNQ (Marelli et al, id.). [0204] Pepti-de
_PGNNES TI YI‘MMB_P(E From Meni ngococcaﬂ:eqﬁha:eprot ein

NVer-et +—§
P plégti dé M&§4 %ﬂfﬁ :
PepD@051 | Twasset smfylamn@@mmmwslwmmﬁﬁl gned:

() 5-Gtermpallyv——biotinvlated with the same

T A’ ™3

Pe Q%%{uen(es\iﬁs f KeetyiatioRLAR @%WWY%E&IP@HW in Tabl e
_Pe@-@ amnd Q8) 4Achtyidteh- LWL%PN @Mtl eS

seguenges panging all five I'mmunizat]

PepSsPiown |i n28abl éXCG§Y13WaJ611¥N§NIHEbTQWQM&®mm ng
peptides (appr oximatety 0% purity) Peptide—Mers
Sequence Pep! -0 18

Acet yl at i on- HSLFHPEDTGQVKKTI TN-Bi otin Pep2-0 18

Table: diogly dhree) mmﬁmmyk@nwngg@pptmea(amroxﬁemw%&mm

Serdt d: ﬁqeg - LTPKKL TORRGIFGTH YNQI it Ic{]| nﬁsg‘ g“g‘}ﬁﬁ'ﬂ)‘l‘m‘m
numpgret yPaws on- TI YNTN PGLTQENQNRGTH- Bi gt i n Tabl pepfiidesor t y
T B SORAN PRAS
2 Pep1-2 Acetylated- SLFHPEDTGQ—Biotin MAP1 2-11
3 | Pepl-3 | Acetylated-LFHPEDTGQV-Biotin | MAPI 3-12
4 |Pepld | Acctylated-FEPEDTGQVK Biotin | MAP1 413
5 |Pepl-5 | Acetylated-HPEDTGQVKK Biotin | MAPI 5-14
6 Pep2-1 Acetylated~PEDTGQVKKT-Blotln MAPI1 6-15, MAP2 1-10
7 | Pep22 Acetylated—EDTGQVKKTT Biotin | MAP1 7-16, MAP2 2-11
8 |Pep23 | Acetylated-DTGQVKKTTN-Biotin | MAP1 8-17, MAP2 3-12
-9 | Pep2-4 | Acetylated-TGQVKKTTNV-Biotin | MAP1 9-18, MAP2 4-13
10 | Pep2-5 | Acetylated-GQVKKTTNVH-Biotin | MAP2 5-14
11 |Pep2-6 | Acetylated-QVKKTINVHS-Biotin | MAP2 6-15
127 |Pep2-7 | Acetylated-VKKTTNVHSL Biotin | MAP2 7-16
13 | Pep2-8 Acetylated—KK'I'INVHSLF—Biotin MAP2 8-17
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" Seriat
nunber

Peptide Position in inmunization
name peptides

1 Pepl -

Sequence

Acet yl at ed- HSLFHPEDTG- Bi oti n MAP11-10 2 Pepl -

Wi asl-

SLFHPEDTGQ Bi oti n NMAP!

2-11 3 Peplrdis2003/032574

Acet yl at ed- LFHPEDTGQV- Bi ot i n MAP13-12 4 Pepl -
Acet yl at ed- FBPEDTGQVK-Bi otin MAP 14-13 5 Pepl -

fﬁ?&‘ 29 edf ANV ST FH-Bivnh  Of MAERR o-ep2- 1
atedt PEDTGQVKKT-Biatin MAP1 615  MAP2 1-10 7
15Pe Fepd-hcel 913%1?1@’9‘1‘@@?@5\1% Biotini n| MA®B 17186, MAP2
62- B W_ KT TINVEI By VAPT—8-1T7;
! I\/Aﬁ’ie%-?lz é%ég}‘fg cetyl a eg- 2% Iﬁ\} Lotin MAPI.
179- 1 8¢p3\ﬂ\P2 Aeétﬁated-@’KﬂféﬁN\HJW-Blohn MAP3 3-12
At gl ot n COANAWAWCTEL MNAAL DL At n MADD |y 1A |
\vg 1 T 11, 1 L J C'JL U .
Enc (PR od| AR ARHIRL B LT VP2 o YA b hon). 7
19AC ¢ Pgh RS ed NSO KITTNVIOLVIT-BiHA 7} M P31314ep2- 8
L KKTTNVESLE-Biotin MAP2 8L17 73 WD
2000 ) XFR%3% 7 ApAPRETAIES ITDRIFVRT PiBiotin pLMARS 6-15
21°CE YT €U K ISP HN VI VETNI-BIbtas. 9| MAPBO/-1& P 1
Acetyl atedt | TPKKTTNVL - Bi ot 1 n MAP3 1t 10 16 Pep3- 2
22Ac ¢ Pgp7a8 e d) AratdarpAn VILIB/RENIR-Bietps 2 11[151’3187‘1Pep3 3
S RACE LY U REKR Ty SFtens p3=4
B a?\%l?g? Lﬁ E’PWW i Eﬁﬂﬁg At Yg 3 g:p3 5
24Ace Pylblhted d'éfYNled'\I(H'PKBiIﬁlQBN- 5t M4AP4ZDI(Pep3 6.
P | + T TTANMN-TN/DTAL A Dan?d
\ W\ 7 I TN | LBUTY Y C'JU I
25;:0( P%/II’%% AR GRS ’?Qﬁﬂ%‘ 7+ %P%lgepS 8
26AC ¢iPypaas ed AWJ&(BEJFMQBN Idtih Bt M7AP423">1?GD3 9
_ VL TVRTNLRG- Biotin MARP3 QL 18 24 Pepd-1
2Tnc ¢ P54t ed) AIgRRieTEERL RN QNRNpigtn - | MAPASH-Bpg- 2
28AC ¢ YR edr Ardfyihtt SR GINONRG I btire - MAP4 5-14
29 | Pep4-6 | Acetylated-LTQENQNRGT-Biotin | MAP4 6-15, MAP5 10-19
30 | Pepd-7 | Acetylated-TQENQNRGTH-Biotin | MAP4 7-16, MAP5 11-20
31 |Pep48 | Acetylated-QENQNRGTHI-Biotin | MAP4 8-17
32 | Peps4-9 | Acetylated-ENQNRGTHIY-Biotin | MAP4 9-18
33 {Pepa-10 | Acetylated-QENQNRGTHI-Biotin | MAP4 10-19
34 | Pepd-11 | Acetylated-ENQNRGTHIY-Biotin | MAP4 11-20
35 Pep5-1 Acetyl_ated-TIYN'INI_PGL-Biotin MAPS5 1-10
36 | Pep5-2 | Acetylated- IYNTNIPGLT-Biotin | MAP5 2-11
37 Pep5-3 _Acetylated-YNTN]PGLTQ¥Bi0ﬁn | MAP5 3-12
38 Pep5-4 Acetylated-NTNIPGLTQE-Biotin- MAPS5 4-13
39 [Pep5-5 | Acetylated-TNIPGLTQEN-Biotin | MAPS 5-14
40 Pep5-6 Acetylated-NIPGLTQENQ-Biotin MAPS 6-15
41 Pep5-7 Acetylated-IPGLTQENQN-Biotin MAPS5 7-16
42 | Pep5-8 Acetylated-PGLTQENQNR-Biotin | MAPS 8-17
43 Pep5-9 Acetylated-GLTQENQNRG-Biotin MAPS_ 9-18 -
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FE R
\\_/\,' x

26 Pep4-3 Acetyl at ed- PKKLTQENQN-Bi otin. MAN 3-12 27
Pep4-4 Acetyl at ed- KKLTQENONR Bi otin MAN 4-13 28

‘Pep4-5 Acetyl at ed- KLTQENQNRG- Bi oti n MAP4 5-14 29 :
WwoRdosfsfaeet yl at ed- LTQENONRGT- Bi oti n MAN 6- 15 PCIVARBS)03/032574
10-19 30 Pep4-7 Acetyl at ed- TQENONRGTH- Bi ot i n MAN

7-16, MAPS 11-20 31 Pep4-8 _

Acet yl at ed- QENONRGTHI - Bi otin MAN 8-17 32 Pep4-9

Acet yl at ed- ENQNRGTHI Y- Bi oti n I\/AN 9-18 33 Pep4-10

A5 2 R B . e o

Afrein\chalt @dusEluyiNg sthE@Lm&hods andvieited asiiHELISA @ép@ﬂ"@

Aggfs\%a?ed YNTNIEE%('{5 n %%"’i‘%m 7. P pSSQpJ/wellof

| 5n
AR, B i e e

ApB9yd) aPlatks NieRGTQENDaBH 6 dverdighor atroom tempeartprs fqr 2 hours.

2551418 b BEREET AR s {550 oo oo
Abeiiet). B wing NI STatBi wérk: blovkddSvith wp.]/Mll‘dﬁPBST and incubate

2006 D35 T3 BCN P05, 03na T LOP0RL At
DBTPYE IRPGRHAFHPE LR qUsPr 2t i et Rt oes brraeihdgd T00uUwelt

- T 5048 wep §§9u§/ﬁg UF? g;gts ﬁ&@@ﬁ%%ﬂ%g%m #ofh THE £ luted in

usl n EL ELI SA Corni ng 336
SPBB) was added.cPlatsawerd indubifed fog abwt Be [te Q)FHIB@@QM femper atufe

t.avi d Cat aI :
S P A Borar o P SRR St fout grsopwen
Ih BEwWatich (lalta fonmave bh:b@hbva@addaﬂ and duoub tegb forr ahm]n(mrﬁtmoﬁl
ours. Follow ng ing | at es Were washed
PSP mERL Ao TG BB G B was bencrally
Falthiedbie Weshhd@.1:5voat @@00\/\/@486063 lop 182600 HolowRE GidabAtion,
of PBST, and incubate _at room tenper at ﬂae for

oPlaies wete washed &mes wiBEBSHa d'odeteshAntibody findig; |a\be1|°|»% 8&91““011

sel ected from bI e luted 1n PBS) was added.

POAL % similep wasadded te gaghayella Sdates wsere insubried 4t ooy ‘W&’fﬁ“’fc for
t Qﬁmﬁ&%ﬂﬂ fhen washed 5 times with PBST. HRP substrate (Sigma Fast OPD, catalog

No. P-9187) was added and incubated in the dark at room temperature for 30-60 minutes.

- S@ELe hikti-RlousH, Bg‘(;ﬁ&t cdhifphaieYAcRi@dmpaRbiotRr No. 115-036-

Plates were read at OD450 with a 96-well colorometric detector if HRP reaction was not
stopped. Alternatively, HRP reaction was stopped with 1.25M sulfuric acid, and plates
were read at OD492.

-10207] 12 test bleeds from Groups 1, 2, and 3 mice were tested. No immune.

~ response was observed from niice in groups 1 and 3, and these mice were not studied

' further. All 4 mice in group 2 showed strong immune response to screening peptide
Pep2-0 (>1:32,000). In addition, immune sera from two of the four mice in group 2
(mice #2-1 and #2-4) showed cross-reactivity with screening peptides designed for
groups 1 and 3 due to the sequence hoxﬁology between MAP2 and MAP1/MAP3. These
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Fol | owi ng i ncubation, plates were washed 3 tines with
PBST. Then, 10011 or 50pl/well of test serum (i.e
fromtest bleeds) was added, and incubated for one"
woueos@3s7a200m tenperature, or overni ght at. 48CT/dse003/032574
titer immunoreactivity, the serumwas generally '
.diluted prior to testing to 1:500, 1:2000, 1:8000, or
lreSBMNEre fodkiseiit with raite D Atand H2-4 eRpr@éshiiy aMibedivathgecognize

OGBS g P a1 P B PEs R tigen used i the
| BIMSAHBE:yE.0R| tekd 8 e #ﬂ-&@d@m e BT PRIMdNBiotih}fated Peptides
or simlar) was added to each well. Plates were

O .
i 'ﬁe&m?ﬂ srquences of gththresimnunization peptidesiop eroup 11 and 3 migsplso

\Amgm'iedé%&%;st}efcﬁ% HRP substrate (Signa Fast
"OPD, cat al was added and incubated in

0]
£ 19208 ar Kk atEg %Eﬁ!ﬂ ttleq% @P@t&ﬁ‘?‘&’sﬁcﬁr wgg ityd by 1184. Group 4 mice
P
TLBSHE! £mbEA o Bontd i blolorf oGl ep il PLPIB i
- Apehibiting strppg rossHREtvigawith Bep3dshescopspmg peptide desigaed for group
I ;aggﬂ
i% (Iifebgl 9 Sé g n 1 om étgs%tlal\’@&sg t}gtt)rlﬁ%g\%ié?r{e 8@9&1] there is |
t Bgrtifcnt Nqumtrmﬁqehty bewpwmddbpi}ﬂv hdcdnl:ast; L4 mice in

es
PR AR5, 33, SRo IR Lt ER SRy 4 bl iapsenive
r eppds Pep3-0, 2nd tceﬂm reﬂwgeqxermmdg peﬂelpZPdM{O? IL’thcrﬁ (M)n then
%%)OSIGMC 0, §%1 (rimt @aaﬁ or_mce 3-0,
iy it o 3 ol agmony 8 Ryl % L g Pep
vnvbin t}s»uglemmenga pampminodes tiekiof sepiedoaidengty0 WP testlofalel#s32 and 5-3

ﬁﬁlé% v}e%&tﬁ,gg 1%% e&l%glgpea@ﬁ%% }l{%g%)\gﬁ ger};_uewxﬁzgg ota eﬁpthree Immunization
REpti&dSTOOFHEBL és mice ethbifstrited 6vEBsd Bt @stintivieledBti6 £ pattems
#2t1 and #2-4 Q?ngﬁreSSI ng anti bodj.es that recog%&ze
I T epPigE Rl PARP RSN eSS Y REwR-alen pPHdsRdpreroups 4
tdndrs pide screening antigen used in the ELISA assays.
t of the #2-1 and -4 ra versu 23 1Oner

Q”%?e‘qﬁnw at &g we%wrcag ] ﬁ%@ig&ws“éaﬁe ad ffshaped thebest
tlbarnameww&meg at sinRBd indBS1d DindFiQ110 2 1 Thebe MIE Werdls6lcted for
% &S npnstrated abroad cross-reactivity. [0208] -
Ygﬂf“’% 108f-eeds from groups 4-5 were tested by
ELISA Goup 4 mce denonstrated a nodest response to
their relevant screening peptide, Pep4-0,. while
exhi biting strong cross-reactivity with Pep3-0, the
screeni ng peptide designed for group 3. Goup 4 mce
di d not show substantial cross-reactivity to Pep5-0

even though there is significant sequence identity
bet ween Pep4-0 and Pep5-0. In contrast, 3 of 4 mce in
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group 5 (mce 5-2, 5-3, 5-4) exhibited robust

i mmunoreactivity to both their screening peptide,

Pep5-0, and to the rel ated screeni ng peptide, Pep4-0.
wd'tosedstzf rom the responsive mice in group BCcTiuskossnis2s74
- denonstrate substantial cross-reactivity to the

Pep3-0, even though there is a 5 am no acid bl ock of

seqUabkd. ilg@finbieyctivity tand trosd-readtivity vf 2levt thic8in Gmwnps 2 and 5 to

versus Zi Orer biotinylated peptides that span

scmemgéaﬁ’étﬂj@é of all three i munization peptides for
group 4 and 5 m ce denonstrated two broad but
distinctive reaction patterns wth the napping

‘Mousep} | Begide pannimgtider uenPestidef3 | mmupiﬁaani canmiabisd S
{0 grmlg—zl-anﬂ S—mi-cp——{(0209] oup—2—-ge—#i—and
2'1#4 an§- oug 5 (H;iqe #P ar?oazé3 shaq\}\?‘;‘d&faﬁe bg f test une
2-7 €sponggsp ay SUgy | Z¢d 1gn13abl B Notadktedrl| ONbEtested

Theke mce wdre selectéd for hybridoma fgsions. |

2-376 MO 9882/ 03574R685CT/ PS200iaL032f Mot tepted) ¢ ot tested
24 TMHTORERT TG O] USTIEACT [ Wil YERBREHE ] C©
LN es 1-5 '

3 oups_2 - and $creening pep -5, use .
S-Peptlmatéstﬁep |Nabet$tea’e pt | el78 Pept | @284 Pept ikRY95 2- 1

aVaNEN a W o) = Lo Ko Ko N NIP2X + A Nlat O 20N

q
52 PSR loR o ESPid | Not® [t bl 575 0. 322 10885 |
5. I INblGEsteE St 0bt Waledt ¢St e0(13 2- 4 0. 1489 0. §70 1077353 |Not

tested Not—-tdsted - 5-11Not tested-Not—testted-0—-178

5. 2B Wotgesed 5. Notgstededt e D18t tpst 819, 146 14FF4
1. 548 5H-3 Not téested Not tested 0.13 1.4/9 1.773
5-4. Not tested Not est d0.181915 .4 210
dPBIY 2 ni Gowm2 mice zzm PO FAPP S THTS %g%é#&r% ected for

VBB SR BfstdRd. ‘ﬁ"ﬁ’é anuhmb ke BkOdRBri fid68] B8 ymph iR d4Hd$lesns I Rsted,

sacrificed, th nph nods and spleens har vest ed,
tthenBeed EV‘P“q?Wrﬁ’%%‘ﬁd‘SF’@§3dﬁ‘§mﬁ ERIgmeECI IR afjaprpagtner were

C&hbratddBing StaBddrd S1eBB AR A UsRAE WeRS Rated ABGHhbEEd 8511194 days
st andard net hods. Fusions were plated and i ncubated

fRsfore screamipys  bef ore screeni ng. _
[0211] In the first round of screening, hybridomas from group 2 and 5 mice were

,-

analyzed by ELISA in 96 well plates, essentiaily as described above, using the

_corresponding screening 'peptidm, 2-0 and 5-0. Following several rounds of screening, |
48 positive hybridoma lines were identified and transferred to 24 well plates for
expansion and additional characterization including epitope mapping. Of the 48 positive
lines, 33 were derived from the Group 2 animals that received the MAP2 immunogen
while the remaining 15 originated from the Group 5 animals. Most of the hybridoma |
lines (~94%) were the fusion products of B cells harvested from the spleen. Thirteen of
the 48 hybridoma lines expressed IgG, 25 expressed IgM, and the remaining 10
hybridoma lines were expressing both IgG and IgM or were not expressing either IgG or
IgM and were therefore expressing either IgA or IgE.
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[0211] In the first round of screening, hybridomas
fromgroup 2 and 5. mce were analyzed by ELISA in 96
well plates, essentially as described above, using the

woGH4fo8spoNndi ng screeni ng peptides, 2-0 and peBus2003/032574

Fol | owi ng several rounds of screening, 48 positive
hybridoma |ines were identified and transferred to 24

weki2]p! at edn fheksecond Pcﬂﬁhﬂlo%brédﬁﬁlg?ﬁﬁixﬁbxﬁﬁbﬁdelected for expansmn were
characterjzation including epitope map

peapsted againgt;thiprslevany SEPUnglRsPge e s @romfanée 505 13 of
Rk W hporiddRias EIRERIRED AHE MY 3vdIrY Gﬁmwgﬂase%h)ﬁed fQuence -

remai_ni ng. 15 originated fromthe ani mal s. Mst

ofPesifie bi |t<a€mcrem%eep@9mw les hmomagb@wdp\oe@aw@caﬂy
BLegll
4% b&Rl aSvaH Vbesk &?ﬁér es@bi‘%ﬁcleé&kﬁﬁ&‘ to bitM (rEf?&Bng Eithel Batse

ﬁ brldona i nes 25 expressed
am;xtt"h or ¢loval instahility and lhsstuiide the tiapsferaand snhsequept mrgmgn@on in
OhtEXEERSSi ng ei ther 1gG or
I g‘%\)Pan%g\ﬁgr%gb{ﬂ%yr gér‘@eglfgr essl éa%%'t her 1gA or |IgE
710218) 2004/T08 37 hgbridoniak/8R0G8LIGIEAY bound 03¢2pnihg petide 2-0 were
See (ftgﬁésj Iln:@)é)Pu glsqu Eig/? (?es%ibela r I doma% aﬁare%a sﬁeﬁs off POmer C-

Wer e nst e re

Sierlmﬂailbﬂtgmphmﬂlrﬁ@p(rglpbbmiesn&pﬁded 8-120 Q-5 2- Jplo2t-9;cad 3-10p 3-9

Bl el af Br R RO RO B gt At o sngle

bmmjmebﬁdd, ha, and havtiybgd@agtd.abeand 201 sb}m@r stiopp bmdﬁiga@

SR b b, DO 2 Ao Y220 2.7 o

-Qh Bécaasef tBbse@ataRRGWEd RN Eea@tlnﬁﬁ'&b akingle alkupbmtgx,eﬁtmé for most
Ioiﬂédurl ng the transfer and ubsequent propagation in

pina ipes; e Fonsidersd hpasyhtlinghat ssrr dindgnee psspcigledeith
[ Bddotilizhien aﬁhmﬁbﬁﬂ.ﬂgmdmm&m biotialahidbRuAshiliAtion) was

screeni ng peptide 2-0 wer epi t ope. mapped using ELI SA

aRreyratipg fpadwbigdiss tq ke ﬁ@t@e areﬁ?véw@tmn aopnate penep gh | Ungers, thus
t Sitentiany bllam@g mem@s&@pnmmageﬁﬁpt"rmswe SRR1ated lt cl

to 1-5; 2-1 9; 3-1to 1-9 (see Table
o’fpe‘f‘ﬁé“}l‘?“r%ﬁcﬁ%’éﬁﬁvq‘?%% #RB-bi ted maxi mum react i vi ty

Woiyja si ngﬁcﬁvxdﬁ@ gﬂ ? SitldeslGere 2valuatéd r {H%ﬁftablhty to inhibit
hybrlegorras and % showed stron bi ndi ng

dlb&@rtb%%ﬁl SpgeRiBg Benbide ARy E@pwﬂ'evec@ated 96 well
p]ﬁQt% 0@ $his formbf) Hﬁqmegn&p]ﬁﬂgpe%u&st\t&@h@hethae@ mtﬁ%@ﬁfyﬁﬁdmg

ese data showed strong reactivity to a sin

nigsisetied steppavidie andmonprayentlysheil et steripally hi red from interacting

COHIR h Bk amﬁo&%ésbﬁ' vlntlﬁﬁlth'é Ratos §§ ﬁ%'tL ridofHa8 Of@ifdGifon expcnments
assocl at ed W t I zati on e nmappi ng

pepre ipadermed peiog stmtdrd ylethlgdmsm&thwﬁuswemmmmphdqw affied to

| \é\%ggtapirdﬁlv&g%h 38 AR Dha bR &19;@:% Je?ﬁr%r B z{aﬁgds to each well.

ent wt nacgnate seri es
[0215] 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 epitop,e.K'I‘TN. Hybridomas 2.31, 1.02 and 2.12 showed poor discrimination in the
competitive inhibition assay. Hybridomas 2.03 (also called DA001—2.03)_, 2.04 (DAOOI—.
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potentially biasing the ELI SA epitope map results.

Thus, we eval uated epitope specificity using a
conpetitive binding assay. [0214] Individual mapping
wWeRbdsssSayer e eval uated for their ability to pchtiiskdobos2s7s:
anti body binding to the 2-0 screening peptide affixed
to streptavidin-coated 96 well plates. In this

f 10Mpdnd 211N galko £31RA DAIINLNDI ) RESBeiriqFepatddcfon@potitit gy ATCC.
wit hin the bindjng pocket_of,sfrgf avi din and

c Ehzreslisof ys apbEisaqamosized i 12018y hindered from
interacting wth a reactive anti body present within
the set of 13 . hybridonmas. Inhibition experinents were
performed using standard nethods using the 2-0
screening peptide was affixed to streptavidin-coated
96 well plates and 1 Oner mappi ng peptide was added to
each wel|. [0215] Using the conpetitive binding

assay, the epitopes recognized by 10 of the 13

hybri domas were determ ned. Ei ght of the hybridomas
‘were specific .for the epitope PEDTG hybridoma 2.03
was specific for epitope DTG and hybridoma 2.11
recogni zed the epitope KTTN. Hybridomas 2.31, 1.02

and 2.12 showed poor discrimnation in the

conpetitive inhibition assay. Hybridomas 2.03 (al so
cal | ed DAOO1-2.03), 2.04 (DA0O01- 78 WD 2004/035742

PCTI US2003/ 032574 2.04) and 2.11 (also called
DAOO1- 2. 11) are being prepared for deposit at the

ATCC. The results of this analysis are summarized in
Table 8. 79 WD 2004/ 035742 PCTI US2003/ 032574 Tabl e 8:
Epi t opes Predicted by Conpetitive Inhibition iPateern
of | _Al 2A 12A4 2A6 2A7 2.08 210 and 223: PEDTG- P1-1

HSLFHPEDTG --- P1-2 SLFHPEDTGQ Pl -5 HPEDTGQVKK P2-1
PEDTGQVKRT - - - 223 Pattern: DTG P1-1 f HSLFHPEDTG

P1_2 --1 SLFHPEDTGQ P1-3 LFHPEDTGQV Pl-4 FHPEDTGQVR
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P1-5 HPEDTGQVKK P2-1 -1 - PEDTGQVKKT P2-2 EDTGQVKKTT
P2-3 1 - - DIGQVKKTrN 211 Pattern: |KPIN P1-4
| FHPEDTGQVK 227 P2-3 DIGQVKKTTN P2-4 TGQVKKTTNV P2-5

kﬁgé};?% - - P2-6 --- QUKRTTNVHS - - prpysagesinszsrs
- KKTTNVI_ISL ------ - e === - P2_ 9 — P3_ 1

. LTPKKTTNVI.  P3-2 ti TPKKTTNVLT P3-3 PKKTTNVLTV P3-4

-~ TaBIgBI EE P%é’cﬁctaﬁs ebxg%euﬁveﬁn'ﬁw&x of two clones? _
P1-1 HSLFHPE P1-2 SLFHPEDTGQ P1-5 HPEDTGQVKK

P2-1 ! PEDTG(?\/KKT| P2-7- T - - VKKTTNVHSL --- P2-8

I e KKHI\NHSEF—-PZ—-—Q——KI—I—WHSL—FH P3 2 TPKKTT—IW]_T
attermpfl- 01,20 204,206,207 208,249 5d 222 FEPTE  pat ternf i s
undt‘eér—széskié_%A 035742-RCH/ US2003/ 032574-—f-8P161

ﬁbﬁgh,t FEYE80i ng—i-pvention has been-deser| bed in
VAo i at-l on-and - exampJ—e for

pursdes of _c FAP A | ptions

Pi-1  |HSLFHPEDTG _ ~

Pi-2 | SLFHPEDTGQ o
|P1=3 | LFHPEDTGOV . o
e ————
P1-5 |  HPEDTGOVKK ) _
P2-1 | " PEDTGOVKKT o

P2-2 : EDTGQVRKTT

P2-3 | DTGQVKKTIN - T

P1-4 FHPEDTGQVK 22?2

~ |p2-3 DTGQVKKTIN o
{p2—q TGQVRKTTNV o :
P2-5 | GQUEKTTHVH _~__--__ ]
P2-6 QVKKTTNVHS
ez T vermwmsn ]
P2=8_ . _ R
P2-9 o o ‘
P3-1 |  LTPKRTTNVL L
P3-2 TPKKTTNVLT
P3-3 | PRKTTNVLTV o
P3-4__ | KETTNVLTVP T '

23] Pattern: A mixture of hvo clones?
[ £-32 1 atfern: O IMINIMLE 0L W0 COONeS:
P1-1 HSLFHPEDTG

P1-2 SLFHPEDTGQ -

P1-5 |  HPEDTGQVEK

{p2z-1 1 PEDTGOVRKT -
p2-7 1 VRKTINVESL
o T —
[pass. T wrmweswr 0 T
N —
P3-3 | PRKTTNVLTV _ .

1102 and 2.12 Patiern: Patiern is unclear
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and exanpl es should not be construed as limting the

scope of the invention. 81 WO 2004/ 035742

PCT/ US2003/ 032574 CLAIMS What is clainmed is: 1. A _
ital antibodies, wherein the set cCpEBRu$HEH32574

'ﬁsgvgéggkgbout 15 digital antibodies, wherein each

digital antibody binds a different epitope, and

wherein each digital antibody binds an epitope

consi sting of 3 consecutive anino acids, or
cl2tedcut i vAlthavahdhe foregeinginveptien hastbeest dfaf»rghefiarp some detail by

criptions
ooty By SR AMRRe (6 pligBp ot P B3Rl e descriptions
C@dsxanplngslmﬁld:ﬂocmmqed velimitingdhagcopsof the inyeptioget  of
digital antibodies according to claim2, wherein the

set further conprises 100 digital antibodies that

bi nd epitopes consisting of 4 consecutive am no acids.

4. The set of digital antibodies according to claim3,
wherein the set further conprises 100. digital

anti bodi es that bind epitopes consisting of 5

consecutive am no acids. 5. The set of digital

anti bodi es according to claim1, wherein the set

‘conprises at |east about 100, 200, 300, 400, 500,

600, 700 800, 900, or 1000 digital antibodies. 6. The
set of digital antibodies according to claiml1,
wherein the set conprises at |least 1000 digital

anti bodi es that bind epitopes consisting of 4
consecutive amno acids. 7. The set of digital

anti bodi es according to claim®6, wherein the set’
further conprises at |east 100 digital antibodies
that bind epitopes consisting of 5 consecutive am no
acids. 8. The set of digital antibodies according to
claim?7, wherein the set further conprises at | east
100 digital antibodies that bind epitopes consisting
of 3 consecutive am no acids. 9. The set of digital
‘anti bodi es according to claim1, wherein the digital
anti bodies are imobilized on a surface. 10. The set
of digital antibodies according to claim4, wherein
the digital antibodies are imobilized on a surface.
82 WD 2004/ 035742 PCT/ US2003/ 032574 11. The set of
digital antibodies according to claim9 or 10, wherein
the surface is an array.
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12. A nethod for generating a protein binding profile,
said nethod conprising: (a) contacting a sanple with
a set of digital antibodies according to claim21 under
1 that permt binding; .(b) optional
‘&Qggébﬁgminbound protein; and (c) detecting EF%GF%E“%FSM
protein to anti bodi es, whereby a protein binding '
profile is generated. 18y Afx§ nethod of claim 12,
wherein the method further conprises the step of
treating .the sanple with a protein cleaving agent
pri o¥hatés daimsd i) of contacting the sanple with the
set of digital antibodies under conditions that
PerATdt obifglaltibddes, Whéeth TRrket @c_r%;gﬁ;eﬂtq&dsmoat 15 &gaay
of protein bindin rofiles, said nethod conpris

antiboqiss, Woereineeaeh figital AuHbRIY dings oidi Fereat ep ppqiag Wikirein cach digita

antibody Bih A eﬁﬁ%}ﬁ%ﬁii%{é@f@ QofdeBitVe bt SSds, &Qf]égnts%c_gﬂ% S acids.

pernit bi nding; optionally renmoving unbou
protein; (c) detecting binding of protein to

ZntiB5 a6t of digitghantibediesAcpording;te claimm 4 Wherein iq Sekeqmaprises 100

-mgmgﬁtﬁm& afht bﬁﬂ@{)ﬁd&s ESRRALd OB &nSRatitPImihH hqdgh (¢)

at | east two sanples 15. The nethod of claim 14,
' @ﬁ_rein the nethod further conprises the steP of L
t SRt dfetie! Thpdies aPeTHing 1D Pt Prvhareia therigt Bigbercomprises
100 digfal Sitibb@ieS HAPbihd tpiRbesRntiftid it doh&cafViRlnfindhdidls, t he

set of digital antibodies under conditions that

permt binding. 16. A librar f protein bindin .

o Jﬁeﬁats?P éﬁ“#%i’ﬁé a?%l%ﬂ{? °?aémp% Wherewmdhe sst jgomprises
100 digiet Katbodits Ghebing %ﬁtop&?comm 5Q3asedtive amino acids.

PCT/ US2003/ 03257 17. A nmethod for characterizing a

t ) l.e,.. sai. t hods. conprij sin a) contactin
th et S glztal BpdlF SREIELS Tt by e U5 GRATEES at et
about WOC2000300g 40@ 500,2600) 700 300£%00, 6010 digaBadtibadieper i t
bi ndi ng; (b) optionally renoving unbound protein; (c)
NG bi.nding of protein to. antibodies, whereb _
S AR ol o e Recindle o b Ty RS sl g & teas
1000 digital antibodies that bind epitopes consisting of 4 consecutive amino acids.

7. The set of digital antibodies according to claim 6, wherein the set further comprises at

least 100 digital antibodies that bind epitopes consisting of 5 consecutive amino acids.

8. The set of digital antibodies accordiﬁg to claim 7, wherein the set further comprises at

least 100 digital antibodies that bind epitopes consisting of 3 consecutive amino- acids.

9. The set of digital antibodies according to claim 1, wherein the digital antibodies are

immobilized on a surface.

10. The set of digital antibodies according to claim 4, wherein the digital antibodies are

immobilized on a surface.
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* digital O Bisapiops e e i

(d). conparing the protein binding profile of the test
sanple with the protein binding profile of a

ref erence sanple, whereby the test sanple is
characterized by the-conparison. 18. The nethod of

woo zoo#035742 wherei n step (d).of conparing is w¢huseo3o32s74
library of protein binding profiles, wherein the
|ibrary of protein binding profiles is generated using
bl nBrastof digitab pitibiogigs ac(cp;d%@gmtcémmiw 18, whargih hesutfaceds an
set of digital antibodies according to claim21 under
conditions that permt binding; (ii) optionally
renpvi ng unbound protein; (iii) detecting binding of

bt ot @rethaddorgenrigting eproteihbinding peofile, seidinethsidreginpgsing:
profile is generated; and (iv) repeating steps (i)

?2 ESHRng hishmhplWinlidth adbt dfRRSTal hiMoFRIRL Sﬁgngg)tg clafin Tih BG4

etermni.ng presence or absence of acteri a,

array.

..tor deterir
conditiaps thatperpyit binding:i n a  sanpl e, said method conprising

(a) contacting the test sanple with a set of digital

- @y bpiadilp fenpRaRdbithdlpRoeindhdd | under condi tions that
permt binding; (b) optionally renoving unbound

~protein; (c) detecting bjnding of protein to. ]

%ﬂ?‘?‘ﬁ%’&ﬂ éél,d SPB):S?}" I ?ﬂ"&f’g'ﬁa vierehY Agraiein bindingipsofile is

generatgener at ed; and 84 WD 2004/ 035742 PCT/ US2003/ 032574
(d) comparing the protein binding profile of the test

| e wit e otein bindir rofile of a reference
- Bt Nooutate t mebie ReBesompressing i otipesting
the sample Wit agroteidl dleavinglapént pticsto s&? T F choRadlRE B TaBHE With B Set of
[ The net hod. g‘iﬂ claim 19, wherein step
Brary of protein binding
profiles, wherein the library of protein binding _
. of et d ifer ggadTatine ibratsi of GrodeiiBinkdDG profaed) bdid ine@od (1)
compris Nt acting a sanple with a set of digital antibodies
PrsEE: or di ng to claim21 under conditions that permt
binding; (ii) optionally renoving unbound protein;
(&) ¢anjactieg = sAmplgwith adétrod dgfitalmtibedies dcoordinigitd OlEin®  yunder

cOn&ﬁoﬂ@&Q@%ﬂbﬁﬂdﬁ%g?i n binding profile is
(b) optionally removing unbound protein;

(c) detecting binding of protein to antibodies, whereby a protein binding profile is

generated; and
(d) repeating steps (a) through (c) with at least two sarﬁples

15.. The method of claim 14, wherein the method further comprises the step of treating
the sample with a protein cleaving agent prior to step (a) of contacting the sample with the set of -

dig’ital antibodies under conditions that permit binding.

16. A library-of protein binding profiles, wherein t_hé library is prepared using the

. method of claim 14.
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generated; and (iv) repeating steps (i) through (iii)

w.th at |east two sanples. 21. A nethod for

[ dentlfyl ng a bacteria, virus, or cell, said nethod

\ggm‘,m%ﬁlg (a) contacting the test sanpl e W tplgrRisS@bo32sTs

digital antibodies according to claim1 under

conditions that permt binding, (b) optionally -

I E7T0X initghod TOshafcRIiSing laNest §anplél 8hid Gldthvds Borfpkisigy Of

protein to antibodies, whereby a protein binding

profile |s enerated d ar. t he protein

DR e S oo b D et ol S
undered,ﬂmkﬁ(ﬁ@thapf,a{mﬂlﬂmﬁﬁga ref erence sarrpl e, Wwhereby the

bacterla virus or cell in the test sanple is

rm t he,c son. 22. The nethod of claim
OW@FEYHC“&%WY‘“g’fop@%%aH ngis with a library of -
protein binding profiles, wherein the library of
p(ch tetbetingibixdiinppfipraiéinlte sntitedige veltescbg d pustein Giralinpairbifild is
_comprising: 85 WD 2004/ 035742 PCTI US2003/ 032574 (i)
gener‘g%ggﬁctti ng a sanple with a set of digital antibodies

according to claim1 under conditions that permt
b{d domgann(glthc) protein lnndxhg prdﬁdamﬁthmtysttsmhph mdthpheapmtem binding

det ect “ﬁ’l tein to antlbqg
proﬁle((n#e rx)gge§ences X(rt}?ent st ar l}l.g 35X characte eﬁlbry n’.lpan

(iv) repeating steps (i) through (| [ |) vvlth at I east _
t W Barpéthed of2kimA 7Tnwhérenh stapr(d) efsotmphyngig with atlibsiry of protein
. I hod nt a n
bmdm% gﬁ%ﬁes, whéraexrndﬁslgﬁlt)ra{yho ptrogé% o &%prgﬁ‘l)es ﬁe{‘ gte("l %u%? method
comprikigg: t al anti bodies according to claiml under
condi tions that permt bi ndi ng, (b) optionally

TR E RO BA L8 T ] o PR LGRS AT Bhtr

condltgavs,that\pmﬂmDMg; | east about SI x digital antibodies
bi nd protein; wherein presence of binding indicates
p(lg%se&au%emaangm%an Win;Si X. epitopes in the
protein, Wwherein the | entity of ‘the at |east about

six epitopes is used to identify the protein.
(iii) detecting binding of protein to antibodies, W ereby a protein bmdmg proﬁle is

. generated; and

- (1v) repeating steps (1) through (ii1) with at Jeast two samples.

19. A method for determining presence or absence of a bacteria, virus, or cell in a

sample, said method comprising

~ (a) contacting the test sample with a set of digital antibodies according to claim 1 under
conditions that permit binding; '

(b) opﬁonally removing unbound protein;

(©) detectmg binding of protein to antibodies, whereby a protein binding profile is
generated; and
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24. The nmet hod of claim23, wherein at | east about 7,
about 8, about 9, about 10, about 11, about 12, about
13, about 14, about 15, about 20, or, about 25 digital

Qﬂﬁhﬁggggé bind protein. 25. The nmethod of &gy, ;
clarnms 12, 14, 17, 19, 21, or 23, wherein the séﬂnﬁ?"é"’m“

conpri ses ceIIuIar proteln or a subfraction of

fal) kbothpdring tied gbtin bifding] iskeﬁlmiflmdemmplel iwithy thieqpratain bﬁfdmg
ai ns 12 14, 17, 19, 21, or in the sanp

profilg. of agpferenee sample, wherehx pregepice %@Sﬁﬁ’ nsﬁf @f‘ctﬁ??y Vigfs of |°%1‘fm the

test sample id Qeterddinedy B condpieicsil.n the method further
. conprises the step of treating the sanple with a

protein cl|leaving agent prior o ste of c tact n
P& Thslmehe e emisabingiep A eampartreyin Bk & SotRcRh P otein

bindm%‘iﬂ‘}ﬁl&d MBsrein 8¢ liRtafy Bflprdiéin Bidathg pedtiledis Igbﬂerazafmmgaa Bghod

he set of digital "anti bodies according to claim 1.
COmpIgHNg:

(i) contacting a sample with a set of digital antibodies according to claim 1 under

-

‘conditions that permit binding;
(ii) optionally removing unbound protein,

- (iii) detecting binding of protein to antibodies, whereby a protein binding profile is

generated; and
@{v) repeating steps (i) through (iii) with at least two samples.
21. A method for identifying a bacteria, vii'us, or cell, said method cdmprising

(a) contacting the test sample with a set of digital antibodies according to claim 1 under
conditions that permit binding;
() 6ptionally removing unbound protein;

(c) detecting binding of protein to antibodies, whereby a protein binding profile is

generated; and

(d) comparing the protein binding profile of the test sample with the protein binding '
profile of a reference sample, whereby the bacteria, virus or cell in the test sample is determined -

by the comparison.

22. The method of claim 21, wherein step (d) of comparing is with a library of protein
binding profiles, wherein the library of protein binding profiles is generated using a method

comprising:

85



WO.2004/035742 PCT/US2003/032574

@) contacting a sample with a set of digital antibodies according to claim 1 undcr
conditions that permit binding;-

(ii) optionally removing unbound protein;

(iif) detecting binding of protein to antibodies, whereby a protein binding profile is
generated; and

(iv) repeating steps (i) through (jii) with at least two samples. .
- 23. A method for identifying a test protein, said methods comprising

(a) contacting a sample comprising the test protein with the set of digital antibodies-

according to claim 1 under conditions that permit binding;
(b) optionally removing unbound protein;

(¢) detecting presence or absence of binding of protein to antibodies in the set, wherein at
least about six digital antibodies bind protein; wherein presence of binding indicates presence of
at least about six epltopes in the protein, wherein the identity of the at least about six epitopes is -
used to identify the protein.

24 The method of claim 23, wherein at least about 7, about 8, about 9, about 10, about
11, about 12, about 13, about 14, about 15, about 20, or, about 25 digital antibodies bind protein.

25. The method of any of claims 12, 14, 17, 19, 21, or 23, wherein the sample comprises

cellular protein or a subfraction of cellular protein.

26. The method according to any of claims 12,14, 17, 19, 21, or 23, wherein the sample

1s of a cell or virus.

27. The method of any of claim 17, 19, 21, or 23, wherein the method further comprises
the step of treating the sample with a protein cleaving agent prior to step (a) of contacting the
sample with the set of digital antibodies under conditions that permit binding.

- 28. A kit comprising the set of digital antibodies according to claim 1.
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