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peptides with one or nore shared €OMEPOSETIONScs (such as am no acid

conposition and/or sequence simlarity) and include altered peptide |igands

(APLs), peptide pools, peptide libraries, random sequence polynmers (RSP)
atiraner acetate, and conpositions disclosed in WO

conpositions (e. ﬁ 1313
03/ 029276 RENABED ARBBICATIANS\WO 05/ 085323), and directed sequence

pol ypepti P) c 03| ions (see, for , 7/ 120834, WO

D005 051780 e’ vt BBaopicsgen sl s tahef e CiRsBEIET GRETGAET Ao ke i n
that bothgeoppaie %l@d N@C&ﬁbé’l‘Ulf‘lb%090EncﬂUfsfP%ﬁﬂan%ﬁh‘éﬁ%nmé’56%/3%%%0@“C es
vary randonly within certain defined cormon paraneters. RSP conposifions

are ni xt ufiled Septeartiend’.aéi18. pol ymers (typically linked via peptide bonds)
conpri si ng two or nore randomly ordered anmino acid residues in various
ratios. % @G‘iﬂf’@ﬁ jtions, the sequence simlarity springs fromthe
restricted amno acid content of the peptides, because all peptides consi st
of the sane few am no acids, arranged in a random order. |In DSP

conposi ti (2] t he sECguphexepeptidd mantintey asepin angsgihg @msaofptide tHeagpeudepof de
sequence, 51 certain amno acid _posjtions substitut ged random y by a
festri ot el iShepaspncHAIERER Aetaiey efe PHBE CX4BR]EehEMPLX NEPBERFHRIR exi st

in the ar incﬂ:ﬁlﬁé c}iegﬂ@ése\%ttﬂ bk &‘rﬁ@t‘e%hﬁ%ﬁ%heﬁg@terﬁﬁg (fuBHas arﬁﬁlto%ﬁﬁ are

suitable for detectin measuri ng conpl ex peptide m xtures. Methods to
det ermi necmmposgtidrsutd{mse@leasmmbntmmnd atcilwie ahﬁredlpﬁptmdeeligaséqum& pol yrrer s

(DSPs), are hcat %g Bgcause DSPs are co @)é(@ures of. E @tl des,
opposed t B° R |p\9P BprTaES T Oﬂl%Fq&S]ﬁerPQ GOGPOG RS | rrproved
net hods f gfatifiddr Wadth @ Jardd @ mpoSiioh$ 4180163 dan dmm@m aROajs/ D%zt Bgpough

mul tiple manufacturing preparations are needed. Determning the in vivo

st at us of “t@s@%@%ﬁ&éé) tan@dgecrtq’ssqqnmm@bgwepﬂ@ @mihiconmestipesc(aes éor ateperwdi ng
on the rog@zﬁ h98s3UT RSO0 D703 and'\kf%ti(ﬁ‘)b/l‘%%9%{}d ﬂgiﬁandeﬁ%%nﬁﬁr{lﬁ)%s% A ”‘at
a ammat or Yy

bi nd the m xture canlnvok’e primari Ty n

primarilyafeegitt at OaybdtT tBmpbhfRe) laf@SReitee 8t difiadhi Eg)ttd@s Wabscc@dies Vary
phar macoki neti ¢ and pharmacodynam c effects i n t he subject. Mre rigorous
desi gn antrndemby witbiniceHaindefi8ed eampan prrageysp RIPrpoapesitas rﬁ‘ﬁﬁymﬁ%fleé aEe the

therapeut |, 6; &f ot £RTYmeR(typRAHG Fink OPviR BERTU t?dndg)ocronﬂﬁ*éﬁl $RoloPhlgaomat ory

responses.
randomly ordered amino acid residues in various ratios. In RSP compositions, the

sequence similarity springs from the restricted amino acid content of the peptides, because
all peptides consist of the same few amino acids, arranged in a random order. In DSP
compositions, the sequence similarity springs from a shared base peptide sequence, with
certain amino acid positions substituted randomly by a restricted slate of amino acids at

defined frequencies.

[0003] There exist in the art methods of detecting simple peptides, but fewer
methods are suitable for detecting and measuring complex peptide mixtures. Methods to
determine the effective plasma concentration of directed sequence polymers (DSPs), are
complicated because DSPs are complex mixtures of peptides, as opposed to individual

peptides with a defined amino acid sequence. Improved methods for evaluating the
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[ 0004] Thus, there is a need for nmethods of quantitative analysis of DSP

conpositions, e.g., to facilitate the in vivo evaluation of such m xtures

and to deverniwe3dihe suitable amount and neans of adm nipsrnseionsTi106

therapeutic purposes. SUMVARY OF THE | NVENTI ON [0005] Thi s application

provides i nproved t hods .of detecting and assessi DSP conposi ti ons. The
BHSTGH 4Py theief BRERG PR

i nstant i AYFSHLSIGN 2T 6UPBRMUIGRRY} FeLRIE SRnPBRtUSRE PEPRFICRSCon of
DSk COnpoﬁééd'e@r‘@eteﬁﬂﬁuﬁg‘%%%vb @ééﬁﬁfdf%Ppcfo%og%néhéﬁ?ﬂﬁuﬁo@og@@&gﬁl@?cE!r?cea“d
enrich a subset of peptides in a P conposition based on the subset's

i nt er act i bersius, dependmgainrthe eq:u.twtei/mcﬁqqpelmy Q:felslmlﬁ’llsteatlomsamdmhe jenue prateins

further p d ods f admnisterin i,ons to a subject in
need ¢ her U8 Bm@ﬁ%ﬁ%ﬁ taﬁalx 53 B Bt sReor ViR B efeRithed or
eval uat edrdg ﬁl%i% RANETSBE Nadfiad vaBiiRdsn pRimdediesdticandand
guantitation 006] e present di scl osure aIso provi des a nethod for

det ect i ngpearmsmdy@m@fzs@fchtmnél@ﬂwbmt nltilomregcsrpeqo@esqnaﬁ)ld&pnslsmtg sai d DSP

conposi ti t p Q ct| i (a)
win s provaiiRdarhr rSsRRRihynb Rl AR AR PR SRR el Rlee Bl L
from (b) p@@ﬁméﬂ&mﬂdwwsbﬂﬁhﬂnﬁﬁoﬁh@qﬁ@kmﬂ support in (a) (d) obt ai ni ng
substantially pure preparations of bound proteins in (c); (e) affixing said

proteins in (c) to a ne for quantitatively detecting sai d DSP

conposi t | Hwﬂg'bnd (f?h%%wrﬂl}?@ %@rﬁa@tﬁ et %la?t&awn@% &diln to each

i ndi vi dual:orﬁﬁr%sqjtld?{soé gl ﬂ) fa&h(a% the[z{]) 0P8l TS @f%!u%h‘ﬁﬁu%g S04 B Q¥4 HESe fe

met hod for 1 nproving ¢ design of a DSP conposition conprising the steps:
(a) affi xsmgtbh@anﬂalmsmlctmﬁwsaftadmmmtmt@nsfoﬂ therapengpgqrurposeéd) cont acti ng sai d
solid support in (a) with a protein-containing biological fluid; (c)
identifyi pecifically bound to the soI|d support
in (a); gﬁ“&@&ﬁ?gq%gﬁ?ﬁ%@%ﬁﬁ#ﬁ@kﬁi pure preparations of bound proteins in
(c); (e) aff|X|ng said proteins in (c) to a means for quantitatively

det ecting S of said DSP
corpost ( BIOSE each RRaroyStin Pbides bR MolRadp? dhgtind g dsies gy ps
desi gn of c&apehitd. TlﬁHﬁﬁ@t%httlh%htlToﬁ pedile menbanetherdefcedste rduadiingod of one
or nore protelns in (h) repeating step (f); gl) optionally repeating
steps (f-RSP C\ﬂﬁ@@éﬁ“ﬁn& h@ledafta@tlw@nﬂowd%agneaeﬁ %é@te‘ﬂes@a%%e@@u on
results i Y, k cy

B e e

[ 0008] Fur tdpeurepobpeptides. dppliiseat invontumofutttlespravided ﬂmetﬂloﬂs)fordéﬁlﬁﬁstemg speci es

wi thin a DSP conposition conprising the steps a) affixing sajd DSP
conposi ti B tcan%yoglapwtomgm in r{esg CarRaTRg t é%ﬂ%ag%ﬁganeumww (a)
wth a pr HIaZ'b@ d@f&ﬂhﬁfe& PGl AL PGsE@bn ftﬂeLHbgve ﬁi%)mbﬁ’&i%éthb{dl n% H&@ctﬂfn%ﬁ' ns
from (b) specifically bound to the solid support in obt al ni ng
substantiqhmyn@mme preparations of bound proteins in (c) (e) affixing said
proteins in (c) to a solid support; (f) contacting said soI|d support in

i th DSP it d det bi ndi di vi dual
Speci es ol 8] - psp BbRGoelEIEPS L8 noBHR FhElRl s e f D9h000) ﬁa
addi tion, céhpssitampdongisingthPEepd: Q@Safﬁxmgtqmq)sfméomﬁa@mwtag sbh&s&ﬁ)‘éttg

speci es mnthln a DSP conposition conprising the steps: é affixing sa|d
DSP conposPiti@istsaidsole sprposiup oy with ¢ byot@@ﬁpaf@tﬁm@blgbagwah vidd(cdupport in

(a)\Mth i f

brot ol ns. FieBBYE) A5 RRAL BORHoTRRRAAEboudodhs dl suBER 1 4928 d0gine

obt ai ni ngsshshistialiy pak pyepatstionys Spaind tratias of (cb)C(H)’Iﬁfﬁlﬁmgts@ldrtﬁroﬂeﬁls (ie]c) t4 @)
affixing said rote|n5| Wé@f to a solid sup @a contactlng said solid
suppor t |Hlee%-3 ofAnantigadivgl C@B&ﬁeéﬂﬁl’owmw)twae%@r FREFTGIBIE BN get

i ndi vi dua d solid support in (f);

(h) adjus%lggﬁ?kg JQ%?%ﬁ&% salﬁgﬁ%%%%gi og%?¥ogjto ei t her enhance or
reduce binding to one or nore proteins in (f); (i) repeating step (g); and
(j) opti oM7Y repeEhmMgwkmepsﬂ$ngyMeMMHm&mdfbMEmudwugﬂmahtgnméadﬁﬁign of

f id DSP t th
Compr | 1 nEo PG oS G FF R D A i St TS TSR TE g ST HEY ens e
in effi Ca@dntadtfﬂ@%@ﬂd@%hﬂ]@uﬁﬂ&@t ifR4)Rois a plotdilRohaflidbioRRRal figldl Q).

i nvesti gators can not onl
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nore reliably detect |ower amounts of conponents of the DSP conpositions,
but also specifically detect species within DSP conpositions that are
responsi bWe 2bowoesn43cont ri but e t owards a bi ol ogi cal acti wyciryusedioionties est ,
for exanple toxicity or efficacy. WD 2011/ 063043PCT/ US2010/057106 [0011] A

L el & pepEhal e bk et bt St <hLyBhualoube T SBveR G st B
conmposi ti g, sOVHSIEY @e ragiaﬂatti%h@é’f:ﬁdﬁ‘dﬁ pRRERS h@dci-,(e)T&}ﬁxﬁfg%ﬁﬂ PIELERYS (o) to a

materials, herein tel capture polypeptides",” preferably also bi'nd DSP
conposi t i owsns fGoguantisatlvely detesing had itamsiony e peteuesingdimlingleftaid i ed,

f the,. t .pol tid d t. titativel
anal yze pRoPraetogoR RsR BT BRI TERAPE (it Ba e B,
subset s oHsPhenPepitibA &Sciict BhttintE8r 1O CARBAS kd b or Bére Prasimk v (cF:QRPONENt S

of the DSP conposition based on the bindi naﬁspecifi city. To practice the
i nstant i rpe#ittigoticp @) dRprtierallyaryqetipg bgps tiiat wherpiaghe edjnsimeptepe detegn ofs

identified. r i orm usef ractice the.inst i nvention,
e | s oraf DEPRRRR S iyt LOATRE o BE UL Bl LR e d g To e
pepti des bidatdlabildyptduntiss th tyxidityeand i@sehedan @fficatyer conponents. [0012] An
aspect of the instant invention provides a nethod to assess or determ ne

variations in the products of .distjnct nmanufacturi ngf preparations,

di fferent [H98hods of UiagitesR hit applisption proxident nisdad Traddrdvepprags within
processin ; : @igjpﬁ i : - :

i nventi ongiﬁﬁ% orsr%fg?goﬁﬁgs%gn I négdsbgwgiffﬁuggiatﬁdtl Eg!rpgga a%liﬂgﬁgd)%?&lgleDSP
conposi t i suppod; é) captachire foal sopidptipptet indapieite aprateintdoatagiing betagicad Sluakad/ or

di fferences.between preparations. [0013] A further aspect of .t iavention
or ovi des. B CHBATE BRGUaRR St JRhecdnity Retid Brhe SSR RizpS g T
DSP conpoghthindiy; Kibst@nSARRRe FREMLSANT RulPPrtQRPRS LY, (ON:ffixIAP8ai8 FRAGILEENT S
of the invention are nmethods to determ ne a biol ogbcal I'y avarlable quantity
or concentn @) toonsdlid suppert; (8. cgntacangpsead sadidocwnpen i @ wath)saidfD$h cerdpasitian; er ed
DSP conpositjon.. [0014].A pet hod of. .the |nstant. i ntion.is to .detect the
resence. g1 {ReicRRhE thdRe OF el Fedel 5P ig Ll RmyRicehp Sl SHEE g
previ ousl yugpearinif). contact with or treated with the DSP conposition,
wherein the nmethod is carried out one or nore tines imrediately after such
contact, or after at |east about 10, 20, 30, or 45 mnutes, or 1, 2, 4, 6,
12, 24, 38008} 48 hhupddition, this applicafiongproyidegp meghodfgsimpgpving the degign®f g of
12 weeks - t - e 0, - I ' ion
e to dot SeERENaHEDs PR @hlpos Ao T Hh @ he R R BT ADSP o BERA (CP
or pl asmatod scdidreappat;,(bpainthcnegrat sbla supgotiee () pridvi progdiny-conteiained Wit h sai d

G TRATL T LS RS e LTI AR B S
2011/0 630&&%%&}&%91&9{&%&9&&19%% pRp&RAESRIOT bS biERtia (o) 8 afptiRed

conprises determ ning the presénce of, and optionally the quantity of, DSP
conposi t i end pioyeibs mdichty & $edidBEPEoIt; ¢f) enatacingwatdsghidedprat m (apdith aptd S

pol ypeptides foll owed a .detection.nethod, such as. i mmunol.ogi ¢ .

Gt set§ oncoimerdien? H e Rmfhune bt WerBHAtH ol wividist FOBNGABeridy or

i dent i fyi gglidsuppérd i @Y, PhLidjustinathddcsfoarofREida Y cdrhpigion tDSFh&ARARkEoN. | n
certain enbodi nents, a net IJlod of identifying one or nore serum protein
conpr i sesT¥sa badingdo anpgrmewmseisinsiip ﬁ)';v(e}{)tlﬁp%ﬂtlﬁg steagek and §xapiamallpnpri si ng
serum de E bi ndi i f pept | I, 0. Rygpnposition to
one or rro%ei)%{l:%‘%g%éﬂ)gﬁggj’g& ef%éthgggﬁ{grlﬁnﬁng{)ﬁoa(ﬁ&%%? agb%éé&n%zsggr?p%ﬁent s, and

i dentifyi bgnpesitic resiit @ 2 ohber hounel tho papedinprising: Bonescdriedhiiilis, the
bound conponents can be isolated, by contacting the sanple with an affinity
col urm de&aYRERN PAOBFIRY aAESE IHFECHY- t he DSP conposition and
subsequently eluting the bound fraction, followed by identifying the bound

conponent (o) Using the methods of the instant application, investigators can not only

Q=

more reliably detect lower amounts of components of the DSP compositions, but also
specifically detect species within DSP compositions that are responsible for or contribute

towards a biological activity of interest, for example toxicity or efficacy.
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[ 0016] Any serum bi ndi ng proteins that bind peptides of DSP conpositions can
be used in the above nethods. Suitable detection nethods include Direct
Conpet it iwe 2Enz2s8@3Li nked | nmunosor bent Assay (ELI SA), Westuseoolbnne

i mrunof | ow cytonetric detection, radi oi munoassay (Rl A), or any other

i mmunol ogi ¢ detectiqgn thod that allows quantitatiye deteciiqn of specific
anti gens. [{Wh7] meﬂa@rﬁ@s (R e ich g B FHIon on eSS PRt

det ecti ngghbR REGEENCEMATipRcREbT FQRRASHihiAR YPAR Hhat Q@i 'dé&% Siti
conprisina:gcgﬁ?actyng thg %%%?&%?cal saﬁple with at |east one cébﬁﬁ?e

pol ypept i be ceréan pridtiraicomgmatesalyr dbe noécinaccabsmatcaalsf hdseindérmyd G tarttive
capture polypeptide to the DSP.c sition, wherein the presence of binding
el oat e PONBSRHS e pisderamS s G DR FRB B e TNEr B BRGSO IEh i 1t he
bi ol ogi caholspepdes” drbliddnffied, e Br ARENOTNE dipthe RKRPERd chR biBgIUbe t he
amount or concentration of a DSP conposition in a sanple. [0018] Anot her
aspect of qudnsitatiystyemelyizepepitdepaf § HSE avepesidion.opolate dsnationg bsupauian Julbsits i t y

of a DSP ition.nn qﬁﬂygl C rising; inisterd a manmal a
dose of aggtgg%gf%t%gg‘flﬁl%ﬁfe r em)\ﬂEl %Oﬁﬂﬁb#%%lg%}fg%g@gg@kse&:‘tﬁgggﬁ he subj ect;
and cont agépegsitidrebadtdb® e bahdis@sprlcicity ! Modradtieadic insientdaaintive, PRlpypept i de;
thereby determ ning the bioavailability, or the degree of bioavailability,

ning tfr aprlity, ! .
of the DSPolyBeRssithat Snds o theereptidnsdyidstifiedandi racpapgd in a form useful to practice
2011/ 063043RETLHSROARNOS L1001 K0P ABAIATE 1 SAREI Blerk Dbl ASL AR SYEN | on
provi des nethods of adm ni'stering conposi tions 0 a mammal an su | ect,
such anmoun¢ptdes armit nedploased tyntht heestnocoad atHeabdrepgentsi on of t he dosed
anount as determ ned by the nmethod descri bed above or other nethods
descri bed in. In certaip,enbodi ment t he. net hod further copprises
el udi ngIWI2Bnt r of AogapieRoR e TG O A HEE BT & 68t K GTURYE: mi ne
changes ofahieat B B8 hEbucIRIE WRifet ridtulfacafifirERR&Rons SNEYREmcHBHHST
proteins, cytokines, inmmunonodul ators, or an effector or regulator of any
of these fanefariwralor gritsrant pest-matuigeyringpoewsing olctdapl @ DbPcongwsitioanp| es
by conparing the t resul.ts, .and determ ning. the e effective to
Chauce’ t neN gl metaeR B ah Fena R SRR he B M AT RAE PRV of F
enbodi menDSP ddetpavikion & a edpngeslypspidcastdeiemlRangsimilatiticLpardreliifynds
subj ect such as anelioration of pain or a synptom of a disease, or other
evi dence b¢twicpipiceaations ect s are observed. In certain embodi nents, said
manmal i an subject is a rodent, such as a nouse or rat. In other
enbodi nmen ai d sybj j ¥ -t Al i - Sy this
aspect ofhﬁﬂgfinven%ﬁ%ﬁﬁ%wﬁg?%gﬁggﬁ%%%gég%§$£%§€g?ﬁyﬁfﬁﬁﬂgﬁéﬁP?%%Ie dose of
a DSP conpodyzeipeptids tharmrafoshéin § SR eulpoeitibn ona seede chepasahg adBHri si ng:
(a) admnistering to the subject dose aof the DSP conposition; (b
Faoui g STERBTGG CRMCTHRIENF RS AT (e CaRpB AR BB AERER g Winateally
bi ol ogi cahy3RBRI@aNfity br abndcBRStorONSHOARU LS IRMUYRABLHt A on  SDand@hERiSRIINY
| evel of conponents of the DSP conposition'in the biological sanple; (e)
opt i onal | PSPepewekitignst eps (a) through (d) using a different dose; and (g)
conparing the levels to a predeterm ned suitable | evel of the DSP
conpositi i,h the Rialoqgi | e: erein th i.f.abl is a dose
that resu §4rn thegﬁggﬁgé§$%$§§;I%%PF?E]%1ﬁ%géFggﬁgP%%ﬂﬁgﬁg@§%position in
t he bi ol ogbrapdsitiaRh & sulljed 31]sGasreaie Rbigjditmaning paévididey bavientoanct witvirde
nmet hods to predict a gortion‘of bi oavai | abl e fraction of a DSP comnposition.
Such net hBgded BitpthsRSE sAMResitiony vehesanicanetBahis ciRgl it PRPOCHATSIENES on wit h
a predeterm I i i ; i p it re
B ol ¢ O R AR |S}Sﬁ/hg‘“§g§1¥a§$%tsr afl %g%tsﬁz%@b%g?l%é)%@@ 4%3?%?‘%%% S lad e
det er m ni mg, 24, A6liorg 8dibutsher DIPSc@rposid doys, drd2,3hé, @ Bpdut2wpcksyafiepsuctie.
Binding by a large fractign of. the DSP conpositipn be i ndicative of a
| arger pr 8%?"51‘fég’aﬁFugéB%eﬁ@éisOftﬂFFalPStﬁPte‘nY%ﬁoaﬁ%ﬁ‘%ée& 1t pamaperof

physi ol ogl6alilnfselr &M corfifitidn R YR s RirR Gl PshRBr o FlaARRAL B AlimeaNSt ant

determnation) may be indicative of a protective effect that extends the

hal f - | i f ehofing hwqarp\épmslyjafsati:dlw‘iﬁh\s@id DD aonpos8R0 RPET¢wS20d QMtGsid106
[ 0022] A further .aspect of t instant inyention proyvides t hods to predict
O e et B fine oo et Bhovs BB SR s il Rl or oo

to a subj geghade. 9., a human subject) based on data obtained from
experinmental subjects. In certain enbodinents, the method conprises

adm nistering a DSP conposition to a nop- human experinmental mammal i an
subj ect, determ ning the bioavail able portion of the dosed



anount (e.g., using a nmethod of quantitative detection described herein),
determ ning functional read-outs, and predicting a therapeutically

ef fecti vewarmournic3@B t he DSP conposition to be deliveredpco/ush@onbanapeuti c
subj ect based on the data obtained for the experinental manmalian subject

and a correl gtion rati o between the therapeutic and, exper.i nental subjects.

For the plfes of It FEGITMETROMMPRIYAE MSHIOdLOmPet {GHAM P F-TBEICHly be a
phenot ype,f ofetynaiy 8 ({ﬁfanttitk)%ff]y@ﬂ’ @&rhpos’i’ﬁcﬂﬁ%g%ﬂd?ﬁ e DSBYGH AR oPhnofe! | Ul ar
material derived fromthe Subject, or the c rrp05|%|on of one or nore fluids
derived f poedetcimeinsd birdatic polypkpindssifolialcd nadd gedtiomanycthottist¢hoasadnl y or

alternatively includ neasur,egent of one nor e bi osynt het i r

met abol | ¢ EBHBYAESAS sl matiof o Riih aBe adiec Ak My Epnn TSR e TecRhe 8Kki nes,
chenoki negjenBfyvd Nsdradtp@6tsin tharprerersadall@biati$a DIPLoaposSkibEC IPEer@In I €egul at or
of said functional read-outs. In certain enbodi nents, the detection step
may be repahedimeats, y method ol idagtiffiang one rpeIGIsEAIM PIofN CoMPIiscalcenteeinget er ni ne
the tinme- r ..RI g il.abi | i d | ear : r
i ni st Gr oa ey A Bl e A A R P SRORRG e T
conposi ti ofpdpsidas @rtbe! PSPaYnipesities &5 shd@dndrd cbthipSnditydithe sdrimaisblatihf ee
enbodi nent, a half-life of a species within the DSP conposition nay be

det er ni neBoydl qomipenERipRed 1daniiyiag pne o BmerceHithrierBd cempppRte XsPMgent al

subj ect i . t . 4 ct of
the i nst aq oo OERR, B AmGbrtNE Ry BE i Bhed RERRNEE 100 R
treating affmétlyicohimrbdesanied o biheé thanygpa dBSK thoPRB soMmipositio ampsubsequgntly

preparing a DSP co ition synt hesi zi n eptides (e.g.,. simultaneously
by Usi ng NS MsrboRf Factin @qﬁm%%rlge%ﬁﬁgéﬁ?&w é%&)%%%m on),
preparing a pharmaceutically acceptable formulation of said DSP

conposi ti g1epdm ni ALOTkMeth Sidlbg R0 MAPBinkiRPdR of DXNPYBEHositidhs 8dnbdg a
ti ssue sanple fromsaid subject, determning the anounts and/or

concent r at$adns thyfaborie npgRds o fipitabile dasection necihetistingsdeDyegtslampetigver mi ni ng a

functional, read-out . correl afing the t f DSP ¢ osi.tion to the
funct i onafnPaRa Bt BN eba A rE TR L e op bl PEe RS PRES Lo (e
subj ect t @etedronOridifenuhufshy IA), sreag@dicr iMGua0bllQfRa43Pabiidd2nd0/ 057106
[ 0024] Anot her aspect. of the invention is a nmethod for treating or

pr event i nallewrs qnnEttiEe dptastimmeolspepinartigens.a subj ect, conpri si ng

adm nistering to the subject a suitable dose of a DSP conposition, wherein
such suit dose | i e by i, 0 b . j a
dose of t PG Conone e o (e L ik A BT B! P it e SRS r S
exper i ment &ISPsasnjpesition (i & bjolepedl aahplegecdny@ismg koghcalg thabplazicsl sdmplt | east
one capturehpol%ﬁgptide; (i de erm’dr&i ng.a |level of the captur.e.. ¢

pol ypept i F&hidh 5B B ROAY PR i 128 E‘&??m}ﬁp FBFF&P??W&E@&P figbindiaget (i)
through ({ne)cap@iigblphitit &F BB IDIOGRpRARN( WhdreMARP Bres&iite ot BindpahdiRates

agai nst a predeternined suitable | evel of the DSP conposition in the

bi ol ogi catheguesshes ofiivetidd eprapangits aif the [ADR eompositien iddkebiokeicat smuples i n t he
pr edet er m.n sui table | evel of the DSP comnpositiqgn in sajd.Dbi Lcal
rrpte. Bkl 3o s cRlspbgfomratSaRe Ehil b rit 8 St ur o
pol ypept i dempésiticibialagdmpldy sone enbodi ments, the capture pol ypeptides are
affixed to solid support. In sonme enbodi nents, the conplex conprising a

capture pﬁlwygepti de and one or nore peptide conmponents of a DSP conposition
i s detect 8W18hd/ or Asethst epectaf thinptratinssntionbe Meeiwddor MRBUEBEDI ex i s

det ect ed | 1-hodi i £ - ut not to
t he capt u?%qg%{a%g%th ?%?églr%{@% %llﬁg{?%}a%?}aggﬁééb‘%p@r{gﬁ}é g@nfﬁmogonposi tion.
[ 0026] Yet manmhdiardoas pecDSBfcomipesitiostrambving Ak b gioalpaopl cdfeem ahamibjeed and
isolate a sel ected supset of the peptides that make up . the DSP conposition.
I parti cErEfcngdispplgcy f?@l@%@@ﬁ%& QWG Fape RHYI&@BF?36E§G%W??§BBIH8 or
more di ff g{qf8avaMRy a6 M AIEHUEBERDavdiRLANOF tHNSSPBEBFosi G URE o
pol ypeptides may be Used to classify the conponents of the DSP conposition
based on binodwahdimglcspecificity. [0027]1n certain enbodi ments, a method
for isolating peptides froma sanple conprising a DSP conposition
conprises: (a) contacting the sanple with at |east one capture pol ypepti de;
and (b) separating peptides that bind to the capture polypeptide fromthe
m xture. In certain such enbodi nents, the capture pol ypeptides are affixed
to a solid support. In some enbodi ments;-the capture pol ypeptides are

epi tope-tagged or |abeled. In sone enbodi nents, the nmethod further

conpri ses separating bound peptides fromthe capture pol ypeptides in order
to isolate the peptides. In particular enbodi nents, the nmethod further
conprises determning the characteristics of the isolated peptides, such as

o " Y b1 - o,



bind to a capture pol ypepti de conprises preparing a DSP conposition
according to a protocol, contacting said DSP conposition with a

pr edet er voediiompi4ar e pol ypeptide (e.g., that is desiralpCe/ 300050
target or carrier), determning the binding of peptides within the DSP

conposition, jdentifying characterjstics that differeniiate the peptides
that bi nd?qrhrlg]m pept %‘8@%{ PSRECHY thipinsta HHV%W@B@F‘?%ﬁﬁsafﬂetF‘PF%r%?QH“*B%F’Eng

conposi ti pRpr@HrBGHibAGo W RaRiallRl Sithlct {hieh Hhnbhif @Al tdshAf @t eri sti cs.
[ 0030] Anot her aspect of the invention is a nmethod of inproving the

manuf act ubioagpijableqesgoroéf the dosed asiaunbas detarprinesli yghangRdaissgdsi tabave. orl n
sone enbodjnents, .a,DSP, c asition i.s desji.gned bhase t he foregoing
rethod of OGERETPYY digoaoSRER o St aBSPRES. B PG Tt sefneRe

pol ypept i dRjudify $e5iRrof bdRsle fRMoPminzhep HamRa RNRARIClER b d&crdfnd aggessr t hat
the am no acid conposition and/or the am no acid sequence approxi mates that
of the subkwiolegicgamrkeressuchas hgyoonds, cozxmes, sapmnurecipsl ipeprésde. 1 n some

enbodi nen onposid i has_en d t >0 a

e or ence e i Eo B AR R Rl o R BRHIARY oA Ao AERI flal Bohegy |
subst ant i élel gpntrblesagphEardistedt Remplck 8 Damp&IHIY the mpPe sdstitqand detkrmiaimeabat act ed
with the capture polypeptide. In other enbodinents, the DSP conposition has
| over t oxAesees clestiyatemduee theeleyiesdeihangss IDsphaEsedaMbhParpmgEt IR gertain

al ter natl gﬁbgﬂﬁ%ﬂ{snﬁéﬁtﬁi’oreﬁ cﬁﬁ{ﬁég%uﬁ%mé d&n é%.ragﬁ)%fo'rt%g b ag%e gition
according to a protocol, for ating a COWp%SItI n comprising S,

det er m ni agelidretidn ofgpedn babbyen@omurtta difeatd)er BiEPsevidersabtlindongesictisare by

detecting the | eyel or. degree of functional read-out, comparing such

r ead- out a‘é%?w?ét Y5 cqrpiin amPodimsAty. i MEMPRGR AEDIEFGY B ERSIeno PIGHG ARSI R & of
the C0”poﬁaitﬁlin%hér%nﬁ%ﬂéﬂts?sﬂ%ﬁﬁj@&i?h&ﬁa\&fﬂ.‘i lability. [0032] Yet another
aspect of the invention is targeting of therapeutic agents to specific

ti ssues by associating a DSP conposition (e. a reference DSP conposition

or an i nplt928H DSP Eorpsiibogmaenelthisadpdsyof fhe imstionisroidsai mebed ur of n)
or a conpgnent. of a P _conposi tken with.a therapeutic agent .of interest,
wher o oa 80 ERRn R SRCOR BB Gk Tl BhRRRIL s SRR b heiest
pol ypept i dempiidig:M@sadniiaBueing peticlsubjetas @t bh theMSPesrhpRHionSUOReidsEiag hat ed
agents can be admnistered to a patient to target the agent to a tissue

associ at ebiolpgienl saveple sionedis shbielg (0 sprtastinggbe Diskgpisadsamplogaty atdepst one
enbodi e nE%JIt@je grgog,ﬁ?pt?tge? gcﬁtde%frmirﬁlgg ! RGeS Ahhty JSPth% o &%ﬁéﬁ{?{;ﬂg klevering

a therapeu speci I'ssue I n-‘a subject, suc
conpri si nbioldgadal kaoplaf (eh gptionpHprdpdetiiggepsy(acthndught(dngsigy DEFfceamrpost bhdn
with a tissue specific peptide and separating p [des that bind.tq the
tissue sp@iwwaﬂ%meﬁ%vememr_ _t?ﬁl&%iair%l,ltalzls?w@ﬁ%? ﬁ’éptor?glpﬁélﬁ‘f)?&ét ag to a
therapeut jf DEamABIWAGindA0LHaBlcel0sO 8 4 R ARRIUARL & thOpRdskRh@ed . O her
enbodi ments of the 1nvention include a nethod of preparing such targeted

t her apeut swtahtpdavel oy thetRPP ¢@hpesicbn(ib)thobiotdgecabfovde.descri bed net hod, and a
targeted therapeutic prepared thereby. [0034] A further aspect of the

instant i ion is a compositio seful .and used i.n any of. the npethads
describedB3be.  anSefiSaPRARebroHE B auisiitoyRe el Pmdish pafth 07
conposi t i BidatMlabHetReibh 092 ®IPIBnGREWIGE! Subimbihods Sirdha@iconlace@Dbenple
conprising at | east one capture polypeptide. In certain enbodinents, the
capt ure peP)pEg @lPSiPscogmt)élélpéanf[l)lraowpéet@@nﬁ%@mur@polaaeme thainafousédrm,

nor mal - N0 DYTRRRIHIS o Bl Ao QIR LARR P B P coRBEIRbn IRMAEATEL Y
normal rat sera, nornmal ferret sera, normal pig sera, normal dog serd,

nor rra: hoalzdadaamg;nin Gindahg sfhire P SPetodnpoRidib b tlf@mpts&r @ly@pg‘dermeaang Bfa
manmal i an- derj ved HDL proteone, .a conponent o i an-derived L

pr ot eone, laé%%@féwe t RAPOsitEoN %&sg? Hﬁiﬂ}a&tf%gﬁ%aew@m%%ﬁ@p%ﬂ

apol i popr j s 1 L i L nt conponent
CiA, P e o e e e B P vy

chai n-r el dissstigsioatoenstar(tldeiREhinatbphaay b8ingioptopofitt giotectiad pifiect that axttadsr ypsi n,
apol i poprgtei n. A- | cerul opl asmi n, unnanmed protein product (BLAST search
IDs it asaﬁ%ﬂa&m@ﬁtggws%ﬁgquﬁiﬁ "8Yti poprotein E, conplenent factor B,

preal bum n, apolipoprotein G111, alpha2-HS glycoprotein, apolipoprotein J
precursor, Chain C, |Imrunoglobulin M imunoglobulin |anbda |ight chain,
Coagul ation factor Il (thrombin), Ig kappa chain V-I111 (KAU cold
agglutinin), apolipoprotein J precursorg-1lg Al Bur, histidine-rich

gl ycoprotein precursor, Al pha-2-HS-glycoprotein, gelsolin isoforma
precursor, inhibitor Kunitz type proteinase, unnaned protein product (NCBI
Locus/ Accessi on No. CAA28659), and Ig J-chain. [0035]1n particul ar

enbodi nents the capture pol ypeptide nay be a serumbinding protein. In nore

N Y L - o B o o - o - .




apol i poprotein D, and preal bum n, or fromthe capture pol ypeptides
enunerated in the paragraph i medi ately preceding this paragraph, or from
serum polwpepti/dsesi3di scl osed herein. [0036] Further, in aoy/ustomheriher egoi ng
enbodi ments, the binding of peptides in a DSP conposition to a capture

pol ypeptide,  such a erum protei.n, may be carried out in the presence of
addi t i opa_f'ﬂﬂ&ﬂbsi ol o ﬁgﬁﬁryﬂswt@gﬁﬁtm% ¥reHPR Prav %&W%Q?él%?re_gﬁg%di ment s,
the addit {&P@Euﬁ&ﬂ?%@t%ﬁﬁve' Sndhnt bPA QSP%HﬁBoﬁﬁoﬁ RobestrinRter@ told s!ugj e)éPchfg.,deS -
In particular enbodi ments, the additional conponent is an HDL or” L

conpl ex sabsmantitaédtybdseéden ditambiaipmddten napemmitd outportentn artaegr t han t he
capture pol tide., BRI EF DESCRI PT| ON. OF. TH W NGS.[0037]Figure 1 is a
schenat i ComBBTEGRT the moos O RS ARSI NG ek VAT R - Do
conmposi t i ekpekitnchthd agammahgamqt&ﬁ@tr, HERhiRRsNBe Plo@BlaBR-pofiidest thdi8ose@r UM
proteins have been identified, they are bound on solid-support. A DSP
conposi t i amourti(egeusiakgnectbed efureaiitative ditediion deegrihed herimddbermininghe
support. Jmary anti i nst, t C sition r pnst the
conj ugat ef\lbng{l%g%ﬁ atdﬁogltt%gggé%eﬁg%g Igtsdl it%eﬁg Y P§¥We8gge%gﬁéma%§%%t(e0?ﬁ eallggi) added, and
bi ndi ng otorhpexitign tore)lcHMdred adiie tierigeatit autget b8dediod thked e bbdinky fer thecondary
anti body and detection reagent. [0038]Figure 2 shows the A450 colorinetric
absor bancexnsringrial gsayg)enesybisaiand aygoprlaiag ratio heweoakhe feransiieand af ter the
ant i bodi e 2 jur in > _hepti des

m Xt ures %’%ﬁ?ﬁﬁﬂ%ﬁ@%ﬂ@%ﬁﬁ %i;% aglﬁn elgtg&}é)ér ﬁ%%?‘é%?‘ﬁﬁ?om ai ned
in (or spnlagdeianthodotpmr orefundtiomest thesubmct, Atphiehatiipe ocinctent sfatellolasmateriabnpl ex

pepti de mxtures, the detectjon of canjugates b t|- YEAK or anti-YFAK
Bt bodi cdendiiamit whER- PhU omBRILAL Pg?l_?eo‘?{@%@%?de&%e‘bgﬁﬁ tﬁ%%s‘@fur es.
12. 5 ng/ my GREFRAPRAID UL RaPadlfEE A, ARREQHVEN Blcud® afHcdstrefhcRHOBIMCRAL | ent .

[0039] Figure 3 shows a list of serumproteins which bind to Pl-2301 or
Copaxone. nibhebiosyrghaticof nséebobr gompenanss sush es hérmronas renaymesp semgeptamsor

nor mal human, seru s indic d. Pl.-2301 e acetyl ated or

non- acet y DK BIHBT R SRBHD Ritorgrimp gt dR g ol s o raewaior 06 by
ant i - YFAKs04d fidttibnal EAK-aAs. TR egtit8s emBHEintdatse i @dtcMidhstes 8RO B aEptarkftat bodi es
and detection rea?ent S. Serum proteins are eluted fromthe conplex and

i denti f i edariqsaegilarraireguddydinghiatbreals odaterpareidic timer ¢rarwagdicayeibiiliftice of

t he detect] : . f : Spo . 1 = 0.0

conpar ed T 5 BSLRGT oG ReRERG in8 e h SR RO0 Sl S o g

si gni fi cafife of[tROBSPFogipbsitidn shopHul bl bedctdimisdrinthio amh&elndofediet V Wi t h
4nmg/ kg of YEAK or Sc with 21 ng/kg .using the A450 col oripetric .absorbance
of HRP cofirhedifeat ahelt-Ieake sprcias ovhes therPSh corppasitpasnpnbndeterningdsingthis get
conpri sed | NS 1N i I
human ser ﬁﬁqﬁnc}f@ﬁﬁ@gﬁ{lé&%@ﬁ%&gﬂ%}ﬂ%ﬁ&&& % gﬁé‘?{afﬁ%‘ﬁ’ éra:§ gc%g?gf@ﬁet) &?PSS %elﬁ%{ugg reach
maxi mum serwam concentrati on of 1800ng/mL at around 15 min post dosing. The
estimated bi oavailability of Copaxone (r)adm nistered SC was 12% as

conpar ed paxon dm nistered.| V. fraction was still detected in
serum at wgﬁr s pogg{ %ﬂ?z}il%GSpe[cﬁ)%{Afﬁf #}Sbaﬁ?gwgmémvgﬁs WARSIBYH the acut e

rel ease OEfffé&ﬂVH%&hcch&ttfHaﬁn%Qp&@é’n@%@ﬂmﬁﬁﬁ 4 DSPRORPOSIHoL, Copfiking:
adm nistration in mce, in this case CCL22, also known as MDC. As seen in

t he fi gur etepatieg @D8Ricompositipi ke dynthenizies pentivas (veg woapltaiveusly g using YEAK

adm ni st eer SC to m ce. antd t he qbsgrlved t!r71513<i mm.CCL 22 1%'1 asme.

concent r af} 4Ring actd mornotners at each cycle of clonigation), preparirg a phiarmactutically
acceptable formulation of said DSP composition, administering said DSP composition to a
subject, obtaining a tissue sample from said subject, determining the amounts and/or
concentrations of the DSP composition in said tissue sample, determining a functional
read-out, correlating the amounts of the DSP composition to the functional read-out, and

adjusting the dosage of the DSP composition to the subject to improve the functional

readout.



[ 0042] Figure 6 shows peptide patterns observed by LC-MS from serum proteins
eluted from YEAK fragnents i mmobilized on a CNBr-Seph col umm. Peptide
sequenceswoena/desEat i fi ed using the search engi ne MascoPCTRIS2@I0y7106/EAK
fragnents generated by tryptic enzynme di gestion were coupled to Cyanogen
Brom de S [ose (CNBr-Seph) 4b, and jncubated for two hours at room

t enper at uf@% Ch i CREMOPEIRAH Ofs‘rth%w%w@é% a meRod fR PP RS HERME b t he

YEAK fragmenisedhfiufl 145Sshstsi m@e&,%ﬁ{gjr%g%m@mﬂ%ﬁ% ¥CthB St a sRithiAc 8,

and digested wth trypsin in 50% fret han 11/ 50mM anmmoni um bi car]bonat e, dried,
separ at eddessiaig D$Rjcondpasitraonwhogiapicy sqit:d)s delesodatangued byorii) 2daynistpriay ed

i nt t t | d.identifi. i t he Ma t

soarch end e STo0AdRR e DSPRsi A e Shaube§ Biodied sfhB B e he

instant i ByRMkm 9eREGE @) d‘dﬂm‘éﬁﬁgjg@ blomgui@mesaﬁf&«lwmm iRt badcipiie mal e and
e

femal e normal human sera and pool mal e and femal e nornmal human sera. The
assay denbelyperitdes(ie) datevmaning adeys! efcthe eantuig PebaRpiide wdhabiotoginel epic:1l and

100 ng/ i . Thi. . ¥ i f i ce. .nop _wh
o r el o ant) PBlBr IR AR AR SRR PR A s PSR S PthBrif sy
vas used. [evW¥)2Q1ihk0HR04IRETALISANLBIL0521 66thE TP dmh@istn8n ShaislogitaSE- HPLC

profile of CopaxoneO (YEAK) |lots P53218, and 119142 with the nol ecul ar
wei ght s deRist Whgreld asyitplo dosg inthegosp thet rosulés infthpuuspeterpiped suitthbilevalhe t wo

| ot s of Pgh, ﬁ@%@-' Fi : L met hods of the instant invention
depi ct edcpﬁﬁlé—i gurce . ldé)gigf ?g&%@glkﬂ%%gﬁgf\%’s the two | ots of CopaxoneO used

in Figures 8 and 9 in a bioassay where the nonocyte cell |ine RAWG64.7
exposed t (002BAK r el basmet @Che Poregpivg axpacte atd ambodimdeisethd eapturcgromgreptide

0047] Fi 1. sh j LDlL-TOF th trict i | at.i hj
ot amen CidShetod, I SR R s oy s Tbsplifcs A gkt I BRgen T
copol yner oR¢ cflbbdislrR! thd@bmprd cbﬁ?ﬁf&iﬂ@ a c}ipﬁ%ﬂ%@hd&%&&ge yah&ecal cul at ed
S l.e.,

by multiplying the copolyner length in am no acids, 0, 40, 60 and
80, by t hpcpiidercag@ongit BBEP weinghsitiorf isgistectedandor isokitedami patigdd pl us one

nol ecul e of ter he weight ,9f .one theoretical amnpo aci. cal cul at ed
by using eTEh FSRMRIAL gt Bl RRRRNTen R e i e e Bl e

| ost duri Bgt rdtdde aeptdrecdiyichtide ained thdreptide BEMPEictht bBtht ®SH cobaffdsitibnd, 4. 5,
3.6 [0048] Figure 12 shows the output ratios as normalized to 100 am no

aci ds of YEAK copolynmers of different |engths. manufactured by solid phase

synt hesi s[¥@bkr m ned chinoshar gepestpithe Histaps nyentian prayidesg metedde iwelaihal ysi s

per for med Q. NGk FhRt psepﬂaes%%%% REPRP! &H@Oglﬁbﬁ.s I@paﬁcul%ﬂst&r@ces,

the subset may consist of peptides having one or more different amino acid sequences. In
other instances, capture polypeptides may be used to classify the components of the DSP

composition based on the binding specificity.

[0027] In certain embodiments, a method for isolating peptides from a sample
comprising a DSP composition comprises: (a) contacting the sample with at least one
capture polypeptide; and (b) separating peptides that bind to the capture polypeptide from
the mixture. In certain such embodiments, the capture polypeptides are affixed to a solid
support. In some embodiments, the capture polypeptides are epitope-tagged or labeled. In
some embodiments, the method further comprises separating bound peptides from the
capture polypeptides in order to isolate the peptides. In particular embodiments, the
method further comprises determining the characteristics of the isolated peptides, such as
amino acid compositions of the pool of isolated peptides and/or amino acid sequences of

the isolated peptides.



[ 0049] St andard curves were generated, using YEAK copol yners of 20, 40, 60,
and 80 am no acids. For conparison, a standard curve using Copaxone was
al so geneweted/ocbidgure 12 illustrates the relationship lpermsenossnes of the
YEAK copol yners and detection by the conpetitive ELI SA-based PK assays. The
20-mer Y opolymer has litt]le inhibitory effect, hut the standard curve
gener at ealihefhs h_enﬁbg%lrn Whﬂél@ﬁ% e VEIACRYY e RO felc HERUIT AR i t h
Copaxone. D[S@%%E'si%ﬁ i) ééltﬁél‘%\‘,‘@mﬁflise's{!—da ﬁdﬁﬁ%ﬂ@ tRE @S@S&éﬂéﬂsﬁ%ﬁ% fen of

u

rabbit polyser interacts strongly w Copaxone0, an nonstrates an

i ncr easi neuhjetdhnhidmonngstissne sdreplgtitonofhetshipjcstaificd cphiasengsstep fresinddd) YEAK
copol yners, i ncreases., [0051] Fi gur,e, 14 .sho n ELI SA assay using a previous
i et hoaieaESUBEET TR IRe Bewip B PEdEs oS u0 S8 880 e eby
incorporated by reference inits entirety) with solid phase synthesized
YEAK copofgoze] s, dem@staiméhbaidehte] Aiht@og b pichetytaensibhe ofipdsridek titdie YEAK
copol yners and detection bé@%he nmet hods of the previous assaé system

[ 0052] Fi ghind ta g capfaiesrol yrepHéhersyiesce eropaninge DRR\&PEWoyitien peqor&ag i ¢ h t he
solid pha t i g . i g f . 7S i i 12,
13 and 1SS AERLE RSBSOS bn i B M AR B P RUL BE.
copol yner thansrdesissde ad id0o3] fargguvecatberd devamidirg elitindiyg of pdplided whinahs of
Copaxone0O _used in Figures 8, 9, 10, .and 12, and the solid phase. synthesized
YEAK copoPyReempgsitighfifenifyingchygetrastiss dhpt ﬁrf?wrwﬁee@e poptidss hat %élﬁcfr% to

i nduce ex vinas MaPhé h&! 3id BRpRineSHI BHA g 6o rb ORI 256 oVBiRk! & T or
3 weeks WP%/ 1\6%5 Sr?g?ig&(’)f ddg)}g%xon eO.lﬁﬁ (?A‘/e)@égg%af %cgﬁdtg}]g) Irgst Sg% Eobii o

adm ni st r ttei doffcresipdtmgrbamaetesstos| | ect ed, cell suspensi ons nade, and the
cells were cultured for 4 days with various concentrations of the different

| | t |iferati .det er,m by I ing.tritiated
i i melI0RB: por atroheL kg Tt e R f € RRu ampihy T b s g™ ©
DESCRI PTI G c&ds ofalzohdyyElidh EnplidiRe b 5 PSRGWRBERN P YIRS crhbfhesQPDSPt i Ons

[ 0054] A DSP is a peptide having a sequence derived froma base known
pepti de seQupeiEieon Py anasdedpseseorbilie forsgeing mathrid afddensifeng asphsst efpapsdes

associ ate ] J , i ¢ SP. . or
mor e am ngebahd L IROLERRGT PR soRR LRI BB b MRl A5 B0
sequence, sd that thylagtindg adid oompdsitidil ald/drshel@hidbricided qionca apiebiinedesr thihterf
Because of the sem -random diversity of a DSP conposition, a.large nunber

of pept i déesubirbntreptideethat bawdro the cpreRMpRANAr ot SaBG/ERRIUCRIE thept i de
sequences pEYoARRlfbn hACKAARA @iéadﬁge%% fo b RFSrofil 85 P CoiPERASLL T OnS,

particularly as epitope s spreadi ng occurs. me erbodi ment s,
a DSP conpubsicin tha reforspee BSRgompbiitiph & ddSPsubstantigbf the same avitialoaginahDSP

unwant ed i mune.responses, or .eliciting i ne r.esponses en. t he hase
pept 1 de. | SOTRRIG B URdehEC kA s uB B G008 MEPSTIRRIS dhod o
i ncl ude apdefdoRfdsiith A8 RGcHtokilyabhParcdto thdefdrdiRd DSP composition.

[0031] In alternative embodiments, a method comprises preparing a DSP
composition according to a protocol, formulating a composition comprising DSPs,
determining the bioavailable amount of the DSPs in said composition by detecting the level
or degree of functional read-out, comparing such read-out against a standard, and adjusting

the protocol or formulation of the composition to obtain a desired bioavailability.

[0032] Yet another aspect of the invention is targeting of therapeutic agents to
specific tissues by associating a DSP composition (e.g., a reference DSP composition or an
improved DSP composition generated by the methods disclosed herein) or a component of
a DSP composition with a therapeutic agent of interest, where said DSP composition or

component thereof binds to a capture polypeptide that has tissue-specific targeting

-9.



rate of occurrence of introduction of such am no acid residues at any given
position of the sequence to the base peptide sequence. Unli ke RSPs such as
Cop- 1, thwonesussi4ag pepti des, though they may be subst ipCutusdomosmas yi ng
degrees, maintain their simlarity to the natural sequence of am no acid

residues of a defjined predeterm ned peptjde sequence of a specified |ength.
Each am nBrOQE‘i“&S-p%@ﬁtaF%ﬁlaFeéi AgEBS &1 E%a erb“FFéﬁ‘g PRAKH! BriArgeHar Y (Qdt of

rules, 5UﬁEku%H%Efa%éd%iﬁ%h%%ﬂ@sp%ﬁ&ﬁg%%tﬁf‘e&%‘ﬂyﬂeﬁﬁ&%.Che_m cally rel ated am no
acids, amno acids with steric simflarities,” phylogenic variations found in
xenogenei ¢ anal ogous proteins of the base peptide, known allelic variants
that do nti038ksul t Pemdymbagicrantoidhisabpechelsibe pygtiietepropidegmdthodfarno aci d

resi dues ijntroduc to disru Seco ry structure of th eptides. |
Cortatn elfbar Aty FERlo £ SRAMIGuBbia FhitE Bin bR RoREBIB T Re: Lt hods
seen in Kadiabhg atpeplide tad by th@e¢talg LBEP Bo@bositidDR#h a2R8icHpedifibheptide and
Alternatively, amno acids can be changed in accordance with the exenplary
subst i t ut panEatiae eptidss dhat hindcy thesrspasesiBagptideed thomixture; fOTe1NSRs may

be prepar . i i [: S 0 f the
synt hesi sﬁgﬁ ﬁ%@%&%go gp% g%ﬁ?%%%%?’e@%@? ?fﬂ é?:ltStggHg%Iengnﬁ%?%égét% {@e efi ned
rati o, sebDseirethbbdimdheasgahsindestion ibelddabmeghodrdtpheparihp auchaagietedl € am no
acid, presented . for inhcorporation into the synthesized pol ypepti des. Wi ch
of the solSEMEtGHIABP G Red (Mgl dertodc darcribed %@@ﬁd@%a fEEctde mixture

ratio. Th%rag@u@%eﬁ@r@@%éﬂyon’ | i ke an RSP conposition, is not synthesized

as a single peptide, but 1s”al ways synthesized as part of a conposition
conprising multiple related DSPs based on a comopn tenpl ate sequence, the

overal | nl003dl e of wWhiutther aspectpf detunitiitenaention sristospeattionjus¢fut dral ysadl o5 of

synt hesi s _t hat , wer lied. . The result is a m.xt.ure of |ated. .

her apeut Pear §° FefhR BitBit ARR Ay B TS ot Biondigosi ¢ on
conpri si Ngompbsitasit R dSEEURNCHSPRbMPBIiSon a bibRRRal saile, ofPlikidgRIRES
synthesi s procedure, the m xture of amno acids for a given position in the
pepti de i endjespiyiegobpertideatn ecrinie cmbodimsntyethe cpptiesrpaleptide tsisalgcte érom

synt hesi s | f ' i ' r ] vali vari ant
ooei i on b SOUEREDE Royftal RTMACLAE B phihoh ARl ththfte S ABRU bl o) BT | O
direct ed aoeNd npepd sde norxhlutesceq mprmsdsrret soial horplal pigt¢ra)homedl@bgdepept i de
sequences. Sone DSPs which nmay be used in the invention include, those
descri bed"P#3l APESE aee; waKel B peatogmal Gay S0 7/ coppesant ofmapndian51797, WO

2009/ 1289&@&@&&%5% g?cﬂ@érh&gtéoﬂﬁ;oﬂékﬁ'oif%% &ﬁia&f%g%@@i%‘i BRBme. ement .

ref erences descri met hods of synthesizing DSPs, conpositions conprising
DSPs, t herappatentC8 capolipairdtensA ff prio@egroteres dpotipombtead At Ih pstpespirotginDSP
conpositions.to a sufject, diseases tha be treated with DSPs,. and
caare; onalRoliEsuRet B STyl B EET e A LRy He AT S Cor ed € o
a subj ect jjnibiWr tAnAPBcRIPRBain BB tIGRERINUIR PS, alha- LBESEPRStEIAL Spha-1-

applications and publications are herein incorporated by reference in their
entirety, antittypsipanpdlipopmtcintt-Bhtdeordonlesnihogmaped praeis rdodste3li AfT s¢rch

structure reparati.on, and .function of .the DSPs, 057] DSPs are desi gned
and or epal R ES LAV RRy GG BT EPRBE} n SnmlEo R BT KHBRHEP At | on.
having a kshpopRitcif UHIIE iaRdheHS gi5esirchin, HpelifsirotellproGursorkORMA QT

anti ci pated igénosti c interest, or havi ngma known or antici pated di sease
associ at i BAMugeglodding imgueoghelulindpmiila kgt chaie, Geagubation fagiordlh (theamibish may
be an epi i3 0 R ' 1€l fr

i rmunogenli%llg at%?g'mtc%ﬁ 2% ?\%E%gjﬁﬁoﬁ(ﬁ fl%@%ﬁ?@%@%@gﬂ%%@ ?58%’3?% ]?r%’mogeni C,
or wher e histidisckizhwiydoprddsn pedcansantAlpim-2HS-pthgbriy, golkokn dbfease. Base
pepti de sequences faor preparing DSP conpositjons. nay be se|l ected from
various sBIFFREer Mybitgs Kugits tyneqralisieee, uﬁ%ﬁﬁ?‘hﬁo%ﬂ@ﬁﬁ‘éémﬁlh sone

si gni fi capgg,d AcRsHhPRSEARLRER))indAR JaGu kN Se reaction may be identified
t hrough experinental investigation of a relevant epitope. These sequences
may i nclude non-naturally occurring peptide sequences that proved to be
usef ul in[@038hti ng & phirsedsecnorodamenss thetdapture polyespaidp ey foewrsdrunmbindag

international. patent application.publication 2006/ 03172 S Pat . No.
6950, 1680BNT ALt PG SRR g Bl PONDEY dedersicid ffin ATple

Nat . AcadantRjpsinlUsfdlipdPforin KR 3a11p@13Q‘-Q%lydogﬁb'i&h!:ﬁioﬂib%mtehﬁﬁel\@ept i de
sequences that may be epitopes are enpirically determ ned by identifying
candi dat e sequences by positional scanngng of synthetic conbinatori al
peptide libraries (see, for exanple, D. Wlson et al., above; R Houghten
et al., above; Hernandez et al., Eur. J. Imunol., 2004, 34:2331-41), or by
maki ng overl appi ng pepti de sequences of the entire protein of interest, and
testing those peptides for inmune reactivity using, for exanple, any



epitopes related to an autoi mmune di sease selected frommultiple sclerosis,
system ¢ | upus erythematosus, type | diabetes nellitus, nyasthenia gravis,
r heunat oiwoantiwsd43s, and penphi gus vul garis. [0061] | n eChaS2ewistnserent s,

t he base peptide sequence is an epitope relevant to the pathol ogy of a
cancer selected fromle ken{a,_bre st, .skin, bone, Erostate, | jver, lung,
brain, | afRRIPOPRATRE) 2BdiRrealbyare s @@W@&ﬁmﬁ{emﬁmﬁp JrSoinHMeraigH i the

adr enal , ; - ' ' sa

cel | carc?ﬁg%g?hggﬁ%%%ﬁgpgg?ﬁﬁ%%%%ﬁﬁgﬁgéﬂﬁg?gﬁgﬁgﬁﬂﬁé?gg?§¥?Eaéﬁfﬁgp

car ci nomaherest eosar coma, Ewi ng's sarcomm, veticulumcell carcinomg,

nyel oma, giant cell tunor, small-cell lung tunor, islet cell tunor,

| ynphocyt ranul gcytic, hairy-cell . .adeno hyperpl asi a ullary
car et none 88Eocnr of b hete of iR ep i rRdEro T A BydBe 2ep TR HELY
car ci nomaDSPelshpokiash e capt@tipdBRlepsdc kch 48 Afsbruink Fiten, SALERNBrrikBPRASH ' S
sarcoma, and osteogeni c sarconma. [0062] 1 n other enbodi nents, the base

pepti de stguweieacq ef aditionnk pipsiolegicallyrieleyant cRappRanto| [Bgrtsulay cyibpdiments,
Do et . ' | .
(Var s cel 1 By SRERAR REUBALAT ) LR Alcas oAb EReBEL A B CHIR, B paeb G PED,

Dengue f evmbodibkeatsathbhadditivndlagmpoh@ay & an HBLhr [fHotoapldx swhstdntidilp &as ef
Hepatitis, Herpes sinplex, Herpes zoster, HPV, Influenza (Flu), Lassa
fever, MoaR ROUCIASEHIHQMPLBHE Ciheadian thecamture PH*Y@EEW‘%US mononucl eosi s,
Munps, Polionyelitis, Progressive nultifocal |eukencephal opathy, Rabi es,
Rubel l a, SARS, Smallpox (Variola), Viral encephalitis, Viral
gastroenteritis, Viral neningitis, Viral pneunonia, Wst N le disease, and
Yel |l ow fever. [0063]1n other enbodi nents, the base peptide sequence is an
epi tope r gRARFHESORIPEIONIHP TAgY DItAWIRaSS erial i nfectious di sease

sel ected from Ant hrax, Bacterial Meningitis, Botulism Brucellosis,

Campyl obacteriosis, Cat Scratch Di sease, Cholera, D phtheria, Gonorrhea,

| mpet i go, [de3g) onel | paiuso 1 ksaPicAsmatidiRpEStstidd SRASEIay UsEPIPERIHRS Sinding

Li steriosts, me di sease, Melioidosis, MRSA infection, Nocardiosis,

Pert ussi sof W§§@ﬁ@0@@g@m§upppla¢vepd FeRrvebieg protginte UvGer the seemtnrelewsi s, Q

fever, Rogky .Munt ai. tted, Fever (RNBF a |l osis, Scarlet Fever,
shi gei | oofieve oAl Be RIS OBY e lfubpoen das s8R Rians il HontShhoi «
Fever, Typditsinéd withintHengn, 69 hdtRaite tHeyaPpsr., Adpiinddy aftatsody biaiatt the D8Pt i ons.

[ 0064] I n ot her _enbodi nents, such base peptide sequence is an epitope.

rel evant EQMPREIOR AR thercorysaredstveed thePSEcoBIResiHPE and he SeUEEPBEE ) om
Anoebi asi g, hasd 0S| . - D .2y
Crypt ospor g0l Bpidine GARERHASH bR REREG: o ARBEH B tany
Echi nococemfiogy althtletectionasagent.Fasci ol i asi s, Fasci ol opsiasis, Filariasis,
Free-living anoebic infection, G ardiasis, Ghathostom asis, Hynenol epi asi s,

| sospori asj Kal a- azar, . Lei sh iasis, Mlaria, Mta i asi s, iasis,
(onboer cTUIBL paal 3 PR RIS PR ot o BMESH a1 Ko BB LR
Schi st 0soNiFaK §nd AARTEAK SntibbQ Ak BRI hitibd AXPRIBDIRRA B thdik kERtOETAQSKS,
Trichinosis, Trichuriasis, Trichononiasis, and Trypanosomi asi S (including
African tegppmssonne) Bpid¢0nasirhcwaprisien¥bdiknenY EAK: feptidesswupe pa saem

sequence is.an epit.ope rel evant. t he pat hol o o) rotein confornational
ai Sor der s e Rl RRE  GLRRY inkf apfo BEPOEHEM PR SRR ot e
from Al zhebdiplex Eeﬂic&&ﬁﬁﬁirés?\me, ddeaetieh ohediiaidarny merebA&l orhafoYFARge with
anyl oi dosi s _(a. k.a. cerebrovascul ar anyl oi dosis), congophilic angi opat hy;

Pi ck' s di dutthodics py bigherdBanlowsy poneanteations opearaplex pepHideimaixtuges. ti2shngiedent i a;
Par ki s di P - | ' , nul tipl t
e rophy | ERFTRIERNG KBS or bftihaORK I MeAh EhuRBERER, UL PP Y L)

Hunti ngton's di sease (HD); spinocerebellar ataxia; neuronal intranuclear

i ncl usi on[@39kase; HRayued’ slaorws diestosanmiyradernp avticldahd ys PR23 Ht ordfdpaxone.
prion-rel at ed .di seases such as scrapi e, bovine spongiform encephal opat hy,
variant o éwegﬁozﬁewamstemssléa@&r NP PRI S PRI AR B nr o,
kuru, fat glgideadl 112301 ARQRIRetyARA dreloalLey SO HiRER: BRHRIES SFM-EN3 ARt I N C
anyl oi d angi opat hy; denentia pugilistica; and other %lsorders characterized
by cer ebr &bpatone pteyreepghiztdibycntionF AK dr pnti-adeh Kantboderd pad degssdtecawesh| ul ar
fibrillar aggregates as the disorder progresses. [0066]In a particular
enbodi ment, the protein conformational disorder is Parkinson's disease. In
anot her enbodi nent, the protein confocrmational disorder is Al zheiner's

di sease. I n another enbodi nent the conformational disorder is a

prion-rel ated di sease. In another enbodi nent, the conformational disorder
is amyotrophic lateral sclerosis. In a particular enbodi nent, the
conformational disorder is Huntington's disease. - 18 - WO

NP NA AT NSNS ACNTENANVT I 1 1SN A D A== A o




[0067] I n other enbodi nents, the base peptide sequence used for the process
to manufacture the DSP conposition is an epitope relevant to the pathol ogy
of prot eiwoconfowsmmat i onal di sorders affecting nmultiple ®cgamsgoionsangans
ot her than the central nervous system selected from spinal and bul bar

muscul ar atrophy; redit ry system c and cerebral anyl oi dosis,

Fi nni sh- t {5580 wnﬁ%dleﬁy &P@B’i@%ﬁea%% | RETEPIURNE a@% sigf(eg} @1 ¢ cgmpley
senil e capgl fien@iod. PreR%sSte ass%ﬁbdl h @or@B¥dea 'oﬁ tROAYEE L BRALEY of thY BEe&ion
di abetes, in particular pancreatic i1slet amyloidosis; dialysis-related

arryl 0| dos r@g@rDR@ scorandfl Amvetcspmda ssop il ¢Hl , neeahpared Eylzambgmunéml;sbdaadgsl s
di.al anyl oi dosis; nedullary carcinom of

the thyro? g%@?%@??%ﬁ%ﬁﬁﬁﬁgxﬂé IBidosi s; 1ight chain associated

anyl oi dosi s, light chain deposition dlsease i ght chain cast nephropathy,
| i ght chajop40pr di onyppat Jﬂyhov@sIYEAK iaAKd QirglaDif iicd disee TV eth Qﬁ% baed
anyl oi dosi s; cystic fibrosi : sickle cell anem a, and other disorders

wher ei n f YBAK Pbye hhe’éh %l mg/k@beag\ib@AAﬁO eolerimpiriscabserbancsar 1R conjugaieds
0068] Exa | ;

[suspez:t edg@o%%éﬂ%a éaﬁtﬁﬁ?ﬁg‘ﬁﬁg tﬁﬁ?&un er S%ég?&ﬁ?ﬁ g)ggr]ﬁg@? ang

t her ef or ebeurel tasswai labeﬁhswohtauwdoh @bima dinfman veduho Tak FidwesldevssharGAmay be

used as the source sequences of the hase peptides for the %reparatlon of a
DSP conpo Sy #{r8fer W&qt%cfegnﬁpt%ﬁa%r@%mﬁmaﬁ?&lm cenqenbaipi s S0aRg MY 4 bet a
protein apd;h$s h{lﬁlgaa bSing A seﬁl%a'%avaﬁ%lp@%feo%ax&iemnm&é%@w and
its central fragnen 0|d pol ypeptid a. anylin), exon | of
hunt i ngt i was ﬂ)z%ta}sycnmgamda@ 6bpaxoan®mdnnmstme|ddlv éﬁdnﬁamomfwearsdﬂ@@mtedenept or
pr ot ein, ataX|t #» fufroteln (a.k.a. atrophin-1), and cal citonin.

[ 0069] ExarpPBLt AOPSaT 4 Mé ot ei ns that undergo fibrillogenesis and
therefore associated with protein conformational disorders and may be use
as the sowoae] sequepp@se PihdicantaampRestthdesutd Rlcabder ERSFRioroM LRfud DSP
conmposition, Include: cystatin c, transthyretin, beta 2 m crogl obulin,

ser um amyPopldsma By Tgsnrainge @n&ﬁEAKsadﬁmmgﬁetmrsm mhigatin Hys case Gilminalgp Speivnas | i ght
chai n var 0 r yne) ,

a1 pha 1 actrbuA e BRI e o e LR b AR b vigeR

andr ogen néamptacd SCad eiite, ahddicasthered maaimthmOICE.22dainia @atdntrativs. f r agment
(a.a. residue 245-294, a.k.a. nedin), gelsolin, apolipoprotein A

fibrinogen and its frag and atrial natriuretic factor [0070 ]. As
speci fic E!!Q bl es, FHEUK "ggf&wpedepeegeeo Sﬁ%% Méo‘ﬁ%?r@|sarﬁi€gpr§f%sng| y
with the Qlﬁl?eﬁ%ﬁﬁAI@ ﬁ%g&@ﬁts%%o@ilgeggﬁa i3%e e phAldcisSqRards of Al3

pepti de precursor - WO 2011/ 063043PCT/ US2010/ 057106 ( APP), cl eaved by
enzyne presenidkntrfied 1(513@ thg seamthsangale3Magcet. Boiclyi HEA&:fra@nd:mhgeneeaﬁcﬂ by

desi gnat e 340, A1340,. Al 31-40 havin var i

A ax a0, By Ry et Wi el o e PR PR 4y 31- 40
sti mul at egnd Meublt&d 8 hl@howhedoffeh Féﬁéﬁﬁe WethGithEefinah driesigBteraOSphay an
inmportant role in the pathogenesis of Alzheiner's disease. (Jekabsone, A

et al ., Jprotginy biunfliteatheaY E6 fmgzmﬁn(wae)e)utedlmng)emlu@@ oy idrielyciot-IFB1 - 40
i h h
mnor 11 abtian 281 Tt agd ibdrienR by Rt b R el i Ml thE ' °

i ni tiati ogepafatédesifeOliqad bl@tﬂnﬁfogfréﬁhl’yl(LCWdeé\iﬁated_ Ho®ized, oprdydDined a trasd he
peptide is described as SEQ I D 8.in Table 1. Therefore t he base
pepti de s&RFGHAMEICHENISheinpl Ze@emd Wentifisdampng the Mesest sseh PIEiNG. 8. The base

pepti de sequence may al so be that of shorter peptide, i.e., Al 3x-40,

Al 31-11, W r' has beoR 7 SRAYL ST RAS ﬁ%% eﬂlgdg.'@{vtﬁe G shnk ﬁf‘i‘/lentl n
significance, Al 314-23, or Al 316-20. Tjernbe e} al ., Biochem

366: 343- 36dpi¢200LFiguiabwbert:Y B mpisepikod irgp mad;qoami mae\mmel IReypn e and
Sequence pooled male and female normal human sera. The assay demonstrates a linear range
detecting YEAK in sera of between 1 and 100 ng/ml. This assay can not be replicated
using sera from mice, nor when irrelevant controls such as anti-Keyole Limpet

Hemocyanin (KLH) polyserum was used.
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Source/ Original Protein Residue Nunmber Ref SEQ I D NO Neuro- degeneration
DAEFRHDSGYEVHHQKLVFFA EDVGSNKGAI | GLMWGGW Anyl oid beta 1-40 54 7
WO 2011/063043 PCT/US2010/057106

[0044] Figure 8 shows an SE-HPLC profile of Copaxone® (YEAK) lots P53218,

and 119142 with the molecular weights demonstrated to have similar profiles.

[0045] Figure 9 shows the two lots of Copaxone® seen in Figure 8 used in methods

of the instant invention depicted in Figure 1.

[0046] Figure 10 shows the two lots of Copaxone® used in Figures 8 and 9 in a
bioassay where the monocyte cell line RAW264.7 exposed to YEAK released CCL22 in a

concentration dependent manner.

[0047] Figure 11 shows using MALDI-TOF the strict linear relationship between
the actual and theoretical mean molecular weights of YEAK copolymers of different
defined lengths. Theoretical values were calculated by multiplying the copolymer length in
amino acids, i.e., 20, 40, 60 and 80, by the average molecular weight of one theoretical
amino acid plus one molecule of water. The weight of one theoretical amino acid was
calculated by using the respective mass of Y, E, A and K minus one molecule of water lost

during amino acid coupling and the amino acid ratio of 1.0, 1.5, 4.5, 3.6

[0048] Figure 12 shows the output ratios as normalized to 100 amino acids of
YEAK copolymers of different lengths manufactured by solid phase synthesis determined
by amino acid analysis, as well as the same analysis performed on the two lots of

Copaxone® seen in Figures 8, 9, and 10.

[0049] Standard curves were generated, using YEAK copolymers of 20, 40, 60, and
80 amino acids. For comparison, a standard curve using Copaxone was also generated.
Figure 12 illustrates the relationship between size of the YEAK copolymers and detection
by the competitive ELISA-based PK assays. The 20-mer YEAK copolymer has little
inhibitory effect, but the standard curve generated with the 80-mer YEAK copolymer

overlays the curve obtained with Copaxone.

[0050] Figure 13 shows an ELISA assay where the Ig fraction of rabbit polyserum
interacts strongly with Copaxone®, and demonstrates an increasing recognition as the

length of the solid phase synthesized YEAK copolymers increases.

[0051] Figure 14 shows an ELISA assay using a previous PK method (as described
in PCT publication W0O2009/075854 hereby incorporated by reference in its entirety) with

-13 -



DAEFRHDSGYEVHHQKLVFFA EDVGSNKGAI | GEMWGGWI A Anyl oi d beta 1-42 55
MGKGEEGYPQEG LEDMPVDP GSEAYEMPSEEGYQDYEEA Mouse al pha synucl ein 100- 140 56
9 DNEAYBNBSEH®SIIYE Human al pha PCT/US2010/057106

solid phase synthesized YEAK copolymers, demonstrating a relationship between the size

of the YEAK copolymers and detection by the methods of the previous assay system.

[0052] Figure 15 shows the monocyte cell line RAW?264.7 cultured with the solid
phase synthesized copolymers of different sizes seen in Figures 12, 13, and 14 produce an

increasing amount of CCL22 as the length of the copolymer increases.

[0053] Figure 16 shows the ability of the two lots of Copaxone® used in Figures 8§,
9, 10, and 12, and the solid phase synthesized YEAK copolymers of different lengths used
in Figures 12,13,14, and 15 to induce ex vivo proliferation of splenocytes from mice
immunized weekly for 3 weeks with 2.5mg/kg of Copaxone®. A week after the last SC
administration, spleens were collected, cell suspensions made, and the cells were cultured
for 4 days with various concentrations of the different copolymers. Splenocyte proliferation
was determined by measuring tritiated thymidine incorporation using methods well known

in the art.

DETAILED DESCRIPTION OF THE INVENTION

Directed Sequence Polymer (DSP) compositions

[0054] A DSP is a peptide having a sequence derived from a base known peptide
sequence, which may be but is not limited to a native epitope associated with an immune
response, as a starting point. A DSP has one or more amino acid residues that differ from
those of the base peptide sequence, the substitution of which is determined by a defined
rule. Because of the semi-random diversity of a DSP composition, a large number of
peptide sequences are present in the composition. Diversity of peptide sequences may
confer increased efficacy over less diverse compositions, particularly as epitope shifting
and spreading occurs. In some embodiments, a DSP composition comprising multiple
DSPs is useful in modulation of unwanted immune responses, or eliciting immune

responses when the base peptide is weakly or undetectably immunogenic.

[0055] DSPs are designed to include a defined amino acid variation at a defined
rate of occurrence of introduction of such amino acid residues at any given position of the
sequence to the base peptide sequence. Unlike RSPs such as Cop-1, the resulting peptides,

though they may be substituted to varying degrees, maintain their similarity to the natural

-14 -



synuclein 121-137 57 1.0 MATLEKLMKAFESLKSF Huntingtin 1-17 58 |i Dial ysis-
rel ated anyl oi dosi s | QRTPKI QVYSRHPAENGKS Bet a-2 m crogl obul in
WO 2011/063043 PCT/US2010/057106

sequence of amino acid residues of a defined predetermined peptide sequence of a
specified length. Each amino acid position is subjected to change based on a defined set of
rules, such substituting amino acid selected from chemically related amino acids, amino
acids with steric similarities, phylogenic variations found in xenogeneic analogous proteins
of the base peptide, known allelic variants that do not result in dysfunction of the base
peptide, or small amino acid residues introduced to disrupt secondary structure of the
peptides. In certain embodiments, the amino acid is substituted according to the methods
seen in Kosiol et al., J. Theoretical Biol., 2004, 228:97-106). Alternatively, amino acids
can be changed in accordance with the exemplary substitutions described in

PCT/US2004/032598, pages 10-11.

[0056] DSPs may be prepared by solid phase peptide synthesis, and for each cycle
of the synthesis, a mixture of appropriately protected amino acids at a defined ratio,
selected for reasons described above, rather than a single amino acid, presented for
incorporation into the synthesized polypeptides. Which of the selected amino acids is
introduced varies according to the mixture ratio. Thus, a DSP composition, like an RSP
composition, is not synthesized as a single peptide, but is always synthesized as part of a
composition comprising multiple related DSPs based on a common template sequence, the
overall mixture of which is reproducible and consistent with the rules of synthesis that were
applied. The result is a mixture of related therapeutically useful proteins, which is
described herein as a composition comprising “directed-sequence polymers” or “DSPs”.
For a solid phase synthesis procedure, the mixture of amino acids for a given position in
the peptide is defined by a ratio one to another. Prior to starting the synthesis, such ratio
of amino acids in the mixture available for a variant position is determined for each
position along the peptide. The resulting directed order peptide mixture comprises a
multiplicity of related peptide sequences. Some DSPs which may be used in the invention
include those described in international applications WO 2007/120834, WO 2009/051797,
WO 2009/128948 and US application publication US 2009/0036653. These references
describe methods of synthesizing DSPs, compositions comprising DSPs, therapeutic
formulations of DSPs, methods of administering DSP compositions to a subject, diseases
that may be treated with DSPs, and additional therapeutically effective agents which may
be co-administered to a subject in with the DSPs. The teachings of all these patents,

applications and publications are herein incorporated by reference in their entirety, with
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21-40 59 12 Reference: [0071] Naslund, J. et al., Proc. Nat. Acad. Sci.
USA, 91: 8378-8382 (1994) 54 [0072] Gandy, S., J. din. Invest. 115(5):
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(2008)

particular attention to those portions discussing the structure, preparation, and function of

the DSPs.

[0057] DSPs are designed and prepared by selecting a protein, either having no
known function, having a known or anticipated research interest, having a known or
anticipated diagnostic interest, or having a known or anticipated disease association, and
selecting a portion within the protein, which portion may be an epitope within a range of
immunogenicity, from no known immunogenicity to being weakly immunogenic to being
strongly immunogenic, or where it is known to be relevant to the pathology of a disease.
Base peptide sequences for preparing DSP compositions may be selected from various
sources. In certain instances, peptide sequences with some significance to a disease state or
an adverse reaction may be identified through experimental investigation of a relevant
epitope. These sequences may include non-naturally occurring peptide sequences that
proved to be useful in treating a disease or a condition, an example found in the
international patent application publication WO 2006/031727, US Pat. No. 6,930,168 and
the related scientific publication by Stern ef al., Proc. Nat. Acad. Sci. USA, 2005,
102:1620-25.

[0058] Further, base peptide sequences that may be epitopes are empirically
determined by identifying candidate sequences by positional scanning of synthetic
combinatorial peptide libraries (see, for example, D. Wilson ef al., above; R. Houghten et
al., above; Hernandez et al., Eur. J. Immunol., 2004, 34:2331-41), or by making
overlapping peptide sequences of the entire protein of interest, and testing those peptides
for immune reactivity using, for example, any read-out assay useful for such purposes, such
as the HI assay, a viral challenge model, or one described in Current Protocols in
Immunology Edited by John E Coligan, Ada M Kruisbeek, David H Margulies, Ethan M
Shevach, Warren Strober NIH, John Wiley & Sons, in an in vitro or in vivo assay system
appropriate for the disease and species the epitope is sought for. Candidate molecules may
include peptides that are modified during or post-synthesis by, for example, sugar- and
modified sugar addition such as glycosylation and glycogenation, which may be either N or

S-linked, fatty acid modification such as myristoylation, or creation of disulfide bonds.

[0059] After identifying a candidate epitope, a probable set of additional related
epitopes may be generated using sub-strain variants, cluster variants, drift variants, shift

variants of a pathogen, via modeling and prediction algorithms described in readily
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56 [0074] Canpion, D.et al. "The NACP/synucl ein gene: chronosonal
assi gnnment 57 WO 2011/ 063043PCT/ US2010/ 057106 and screening for

al terati one 20n/08B@hei ner di sease” Genomics 26 (2), 254- PET/US2@9H57106
[0075] Lecerf, J.-M et al., Proc Natl Acad Sci USA. 98(8): 4764-4769

1 bRl e poby PR s i oleised waSipegE oMY
Par ki ns Onhﬁtdﬁoﬁﬁ%?@oaﬁo@nﬁbgg%z h&egisle Qg'ftﬁ‘{eé,tdr&?ed?&éﬁ PG thdl ?%Qﬁ’l'é
currently wthout a cure affeecting 1-2% of the individuals over 50 years of

age. The ngtopepasihghogiabklprédictionam&body descfilzadant for exaabloyW pr HWP6EH36YE | 0SS
of neuro I ini i.nergi c neurons in the substantia nigra
pars conpng\%:(??rb%ﬁlzgl)ggﬁngﬁ’gpﬁ)%%%éence of eosinophillic, intracytoplamc,

pr ot ei naceous inclusions termed Lewy Bodies (LB). a-Synuclein is the nost

abundant piosbpi N i NIl SAblESentdFhs@PRRRIE ScquRnES fanddsiad BSPs sredi at or,
per haps even a causal factor, of toxicity in PD. Thus, reduction of toxic

a- Synucl eFpitapss theed o an iteimnpegehiscasoaiclactedprom arultate sclerppis, syslgmenpunf one

such nous - i i i - ! gi.on of the
Full 1 engtrsPaRaiy R PERbC el TR AGRYAIS. b iR iRRhR" 21 1E,
al ., PLoSp&hehigslyulgeilks376 (2008)). Further, elimnation or sequestration of
nitrated a-Synuclein and fragnents thereof, appear to have favorabl e

effects op the patients suffering fromPD. Therapeutically effective
ant i bodi ologlE £37 ol Sbgeehodinr tht Bl @emiqs el Ca SRS FPIBER! Kot
native. ThRNAIRIGY JM&aRESScRERY Hdf BEIIHERCK ARKRE bod O hrRtad ey, 1R | D
NO. 9. In other embodi nents, the base peptide sequénce rmay bé a fragnent

conpr i si ngraamilargnagialbladdet - fe@Treos, recimmnpaatByroud [ternid; BNEAYENRSEEGYDBRYE)
(SEQ ID NO ,10),. In ye t her. enbodi nent s,, the a-Synucl ei n_fragnment

(2or. 157) Tisks tlmett S, Blofri FRRRS: PRALT SRt X iypel SB8TRREr ont
speci es, ifelanbinh! @tRstadE sl@RChrcihobitay 628dsBRbMAOBWHgGarcdR, Ostih@s péIpr yl at ed
at S115. [0078] DSPs may al so be derived from base peptide sequence rel evant

to prion- ci#rwemgenyclgmpa gimnioll tupoy, Ampizsit dyng tymiuridet gsHitemon dynehagytic,

. | . i i I I D
Nor 73 Cygnle R BhirPERN, iEndite SERGRRGE. LEATPEEN byt HBARSROB o2 |
al ., J Cesvafiahaimor € RicattilyspRibiad n (tLAAR)norhd)@ceroblas@ing, aftinvblagtbmissoft-

i ncor porated herein reference. The am no acid variations by species can

by
be used t855(96§i‘r§ﬂmf‘H@P§ﬂl§§ﬁlicP@9i%’&%Fﬁoﬂ?ﬁl‘éé@rﬂ%ma- WO
2011/ 063043PCT/ US2010/ 057106 [ 0079] A base pepti de sequence may al so be

derived fygygppuper oxj SBediiBHiAsSHs, the base peptide sequence is an epitope relevant to
the pathology of a viral infectious disease selected from AIDS, AIDS Related Complex,

Chickenpox (Varicella), Common cold, Cytomegalovirus Infection, Colorado tick fever,
Dengue fever, Ebola haemorrhagic fever, Hand, foot and mouth disease, Hepatitis, Herpes
simplex, Herpes zoster, HPV, Influenza (Flu), Lassa fever, Measles, Marburg
haemorrhagic fever, Infectious mononucleosis, Mumps, Poliomyelitis, Progressive
multifocal leukencephalopathy, Rabies, Rubella, SARS, Smallpox (Variola), Viral
encephalitis, Viral gastroenteritis, Viral meningitis, Viral pneumonia, West Nile disease,

and Yellow fever.

[0063] In other embodiments, the base peptide sequence is an epitope relevant to
the pathology of a bacterial infectious disease selected from Anthrax, Bacterial Meningitis,
Botulism, Brucellosis, Campylobacteriosis, Cat Scratch Disease, Cholera, Diphtheria,
Gonorrhea, Impetigo, Legionellosis, Leprosy (Hansen's Disease), Leptospirosis, Listeriosis,

Lyme disease, Melioidosis, MRSA infection, Nocardiosis, Pertussis (Whooping Cough),
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(SOD 1). SOD1 nutation is known to have a causal relationship with the

pat hol ogy of sonme fornms of famlial ALS. It has been reported that the

anti sera weaisadeagai nst a nmutant formof SOD 1, human GP8AVUSA/NFHE®O DI Nnant
protein, had protective effect on a nouse nodel of ALS carrying G37R nut ant
SOD1 (line, 29), which overexpress human SOD1 protein by 4-fold higher than
endogenou?la&t}%?@e%oﬁcalw}nﬁ% PRignpsitiagosigs Q dgver, 119}0%8 .M‘P\‘IHW“;&B%G.? kyer usa,
104(7):  249%9s25 A 1haRib)is, s%arlemﬂéveh%h@ell%lsy@h&fs,eraaﬁﬁgvﬁeﬁ&m,_s SEQ I D NO
14 (CAXA6542). Therefore, a base peptide sequence may be a partial sequence
of SEQ | DI'Nazrculdsis,[10080inM, Ifyphale dicperoT ephus dinslmdplgapsicanie gipbus)nandulitinargt on' s
di sease, ?r.fa%gpeftic di sorder caused by the pathol ogi cal expansion of a

pol ygl ut a B9 tract in the huntingtin (htt) protein (SEQ ID NO 15,
human huntingtin), resulting in neurodegeneration and premature death of
the affli piosd] i ndi viretabr erfborlif@nts sabiibasapiptia dogubh@tis bh BpiSopeQel@arfd t Ope
formed by the N-termnal 17 amno acids of htt (Lecerf, J.-M et al., Proc

Nat | Acadthsdiathory dg(reyasitigagieciqealigepsrose] ccardrom Aymeb1asish A§ca5B8i8, shown t o

reduce sy - [ - ' n, ' se. (Wl f gang,

W ot AT O HEAR0 Gl Ry b AR RS TR 005)

Ther ef or eDiI&lyﬂlaBﬁthfI, E]iecmgltmm EchﬂaycdneoslﬁE(Entd'rbB‘ﬂi@is, Pﬁsc&cﬁl&?&lg DSP (DRA)
conpositigns. nmay . al sg. be used to treat Dialysis-relate oi dosi. s .
DRA may bgawﬁwwy?ﬁﬁiwa ERe IR AL HINGSHOR @@Fﬁ%%ﬁn%a&tﬁ%w, _
haemndi al yshRnoRFAR! s 4BHb A0 K M-afR N bRHOUS TR M BESIRARRAMDIR YSi S

( CAPD) . s an I ncidence of greater than 95% of patients on didlysis

for nore OnamctfiaseaPsdinilbsis, Jotwern InfegoogPlebubdinm B2MicsSEQistEsaNialiS)

| oi dosi bei. al. di ct.abl i i [ ti .
LI 8t S S o R S et Gt LR v 1 U GUPRR
et al., NeRBREARod#did akd qg}paa%%ﬁéslsl@ﬁc%ﬁng W3ddan tBMhdSmARIS). of the human

| eukocyte antigen (HLA) class nol ecul e, "and has 'a prom nent beta-pl eated
structure characteristic of anyloid fibrils. B2Mis known to circul ate as
an unbountP8dhorer &1 spnrg Gobaddmpnis; the beseteniddd Jedpence dpicepitope Klesatiogoes
fibrillog ' r i ' ' et j is
deposi t 1 o U, A it ERP bR ACMRE Ictn bl U BP UERRlll 2 o
rel ease oherB3id sysxas e¢lbatd figmt: Rézheanel’d dissase TAIDER Dutth kteditibpodrsiatl of t he
invention, a protein the base sequence of which is used for preparation of
a DSP conpeapihags with aaylqidesisi(akggreaehipyascylapamylpidaes). seygophtics r agnent s

t hereof An..: I . . ! SRR i nog-acid

resi dues gnl‘%l%, 5$E %Sﬁilk%%g& %rﬁgs?,gé%ﬁ?&l%ggy&? %s a bﬁé{gghgg?ﬁlt@?tlé for DRA.
[ 0082] | n BathersoeptisdisagPD} Lettyebduyselappepliscdees segltiptecsy sies @rqpayt i al sequence
of a proteipn selected from osteopantin, an HLA praotejn, .nyelin.

ol i godendprHerYgrdsacspr i irerve: AP irhpiie s ey NP A ARt Hispreg
protein, and);¥RlobscRIRPGaRfChBbNe ARFALEEASNCIRLOPBREA; R8&ditahoCk protein

al pha, beta crystallin, nyelin-associated oligodendrocytic basic protein
(MOBP), 2dsmatompedlipellvieblyseniatieplyy; pplogplhtsdidestss aseh asksp®, borgpd0, Ro60,

La, SnD, and 70-kDa Ul .RNP. gl utard i boxyl GADG5.
A S TR N S e e e e e e
a- subuni t SahEn ke S dorBP.aGind, ifstal REBRAIGHsoHiHSha eclkicd akerdeM) sk ditdrype |

col | agen, desnoglein 1 (Dsg 1), desnoglein 3 (DSQ@) ,. G protein coupled
r ecept or sCYSGPOR) amylaid ayginpatyy derasritaqigpistiewiand othgr fispigets charagtesgedbot ei ns,

i nterl euki their .r 0 I | el

chaper onegé}g?@p%ﬁoﬁ ? a%% ((:1 gtgﬁg&rnséfﬁ?tﬁg%ﬁ ﬁ@f h‘é@n%o%ﬂ%n%é%@r qbﬁ@gﬁgéggé% @eﬁ P de
sequence il dierdargdodressss. CD20, vascul ar endot helial growth factor (VEGH),
CD52, epidermal growth factor receptor (EGFR+), CD33, HER2; non-oncol ogy

rel ated protejins, e.g., TNF al pha, CD25 or inmunqgl ohulin. E,  for
| mrunosup PS8k on, BB bartigulacRboime e W%@@PP&%@H?%B}S&W&& sease
rel ated bpfifhRuRKENE. MEGBMHPEm SR RenREVIRE:id QARIIALLRN BRbtaely, a base

pepti de sequence may be created from a di scontinuous epitope, that is,

sel ect i ngAlHeinagrisrloscass. ds andther enalialimpnttthe caponopienalabsdvdariing ptibierdatcdo
acids intq.a |linear peptide. to rformng directed.pernmutations to create
the DSP cORpsSi Ot arp A GasaT v A et emmBin Mo i i e SRR v ent | on
conpri se §@é@6iki Na pWEcRIEr FABRIIPERT RS RImbildRI 88brdef SHINMALON'stiRaR Nore
epitopes are selected with at | east one epitope deriving fromeach protein
of interest, and conbining the epitopeggi-nto a |inear sequence to

performng directed pernutations to create the DSP conposition. [0085]In
still further enbodi ments, a base sequence to prepare DSPs is taken from



the group of proteins conprising: a protein known only as containing a
domain having a primary, secondary tertiary or quaternary structura

at tri but evo=otbneaszbet a pl eat ed sheet or al pha hel i ces, paTarSetivios7ikerown
only as containing a donmain having a certain activity, such as serotonin

bi ndi ng, rotein kno only . as hayi a kngwn ori gin, ot ei n known
only as bﬁqa(%ﬁbi ng t 5o %rp%ﬁt FhReRiy| %@|b§§ %Ft%%‘te%sﬁ‘é&faée?fﬁéeﬁ%ﬁ%l eus or
cyt opl asmygy REQALEIHE DINVMHRIHK i@ aﬁtb?eget@va%td b ?ﬁthB fQSJBTbetelﬁUCh as a
cel lul ar process produci ng a specif protein of eres a protein known
only as hamfngneamnalrdlmdq:rdafft:ctaxgtrnwltlpge avgana ometg@bebiher then the deytraloreraus
brosynthesr act or a cat ic activit or a.kinase activity,
Cr anat er adtereeririe frost aftel BN TharFuREy s oty e Erd B RaE g or ¥
si gnal tr a&askidrCirhPBiddsts Mihhi¥h ypceralilng| 'aﬂlglcﬁ&dsis\/ kdrille sQ§teidhylbidb¥is ekhVi ty,
or a nmenbrane fusion actrvrtﬁl or a cellular comunication activity, or a
Y

bi ol ogi cabenpleseukas anedeidasisloFnzibel amylgid pobgsurepathyoTend-Ardiabetcadni vity, a
cel lul ar v d. aB
el 1 "act i DAHAF FuPhEleRiebidtooRs bies i AR AR ETERA it o

i nf | ammat edsycibRAUOR € SPOImsie aﬁ@lcﬁﬁ@@h @Kd. WA ymyRidals); earogta:me@tsponse rel at ed
activity, an infectious disease response related activity, a transporter
activity, a@Y@P@ﬁﬁemeé‘éﬁwPt‘fymoalaéﬁélilee@lb’@hd detqditpeyreny apateideranilighbeain ty,
and a cyt be
lasei 1 oo SO El A RAa, Fab AR Eb b ok e DARASH L Ay, dfh
physioIogbhamcﬁdnmumpmmy,MhabhmﬂeMDmgidkmﬁmﬂkmaﬂmﬂmnbh@d@msmym&nﬂﬁoms
conpositi and thejr ratios n |Ia | e. d can be_ used to, ascertain
whether  alCBPSERISGU ARTTBH oot R B OgeATYNIS PRGETd B¢t ei ns.

For exanplfectt 6 oRR HRRRIdde can be labeled with a reporter nolecule (such
as a radronucllde or biotin), mxed with a crude or pure preparation of a

target protein and binding is detected if the reporter nol ecul e adheres to
t he t ar get0068bt ei n Ekemples efmatiavelyonfelded mmmdg@py@@p@mb@ose[@m}qdﬁo

| h
D To ohe RERRAL R0, BRI o ghRs b e therk e s Blofa e Vith BoRgh "

nmore pref egribhiyatdaledi&rage aldinag$s ubdipdy tﬁ@gblfﬂM seqQerithd 6f thebede Jepldestioan 1
nM  Another way to identify preferred DSPs is based on the neasure of a DSP

conposi t i 81§ REPaRtins| @D AheARRISItIAR, SIS PEANRIOISIT#IHE Biasegpss, anylng assays
akin to t I 8, which
s oxpr esoan iR EhY AR bR Y ElsiE e el g BRI pa fRlerntlE S
|nventlOﬂﬁh@manlﬁﬁﬁaﬁwkﬁ$pd@bﬁﬂ@é(dkhthWﬁﬂﬁ@@mdkémameyhm$$omhmﬁm500 nM
and even nDLe | ess than 100 nNIa% 8] I n the nethods. h d§ DSPs. can be
substi t ut 8@ ?zmaPHn‘béeﬁFi“tfé %‘S’Inso gﬁ%? EFCERURF ROy atayyin- E REL4¢praiciter ed
pepti de ngagq%b ﬁﬁL@%muhk&ﬁmQ§P conposi tions, APL conpositions conprise a
m xture of related polypeptides. APLs are defined as a series of peptides
each of which has a small nunber of am no acid changes froma starting
sequence {1069ht er esExamplehobglobwat profeirs th@ttundergprﬁmgl@gmm apéthqrftferel i gand.
uch altered a uence ooled to

V d
e pare PERRUAEE Wit R ok RS R oo S L B R e Rl s B sl

pepti de nmbRihdbase éﬁ@hﬂé‘smot thegire Irauon@frarDSPT@mémuEmptﬂcdﬁe&ﬁfa@h@ n Res.
2004, 6:237-44. Each APL woul d have a defined sequence, but the conposition

may be a Hrsdtipretinbelp Micipglebulisy ecrumamydeid A piptemerd ity Fagerts.dwpbastifent s,
pool s of in the
st ant i Romapoiao s g @ BRSSO Bl, (R RE GG

Phar nacokiyae:tyme)nﬁp]ﬁwldsm[tﬂﬁﬁﬁ]alnd nsenHing fipadi- wed DN A-bheligbdomgihd oh and

di stribution of DSP conposlg( may be dete %ﬁé d The rate at g@:ch a DSP
conppsrtl@Wﬂﬁggh@tﬁn%ﬁﬁﬂﬁﬁb ¢ mFH§1 P sPesiacallyfits rgment - TCSHYCwel | as
chem cal ahi 854t 0Ny d M) &scﬁ #%gfb@elﬁfAlt hﬁn nCa‘ﬂm?tQ%la%ht%ﬂt "By Aig0 be
det er m ned. [0090 D'ffer t DSP co sitions w 1" persi st grfferent

| engt hs ohattiureticifactérhe

or a

[0070] As specific examples, in Alzheimer's disease, pathology correlates strongly

with the presence of a 4 kDa amyloid beta (AP) peptide that is part of AP peptide precursor
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serum and ot her biological fluids than other m xtures. In sone instances,
the adm ni stered peptides are sequestered by or bound to sone in vivo
conponentwOrosl/t68043t he result of which is | onger half-| ipCetuseomlatios
environment, with or w thout enhancenent in bioavailability. In certain

enbodi nen he environnent is hl.o | asma or In an alternative
enbodi nenEAPé)héle%mbryo%ﬁW? preéelgbpﬁaﬂ’gb)r Mesrte%%ty nB afjinp aqigs Lopg. dher
enbodi Menfi&;ioda0Q £, " gsatm@sl-mg &nyavtmgsewféd%l% g2Ridapeaxead. OFMmeph
pepti des from DSP conpositions are delivered. ldentifi'cation of

physi ol ogstodies bmqnpélpauedl duit drditpilar Girmsoft Aflt-4Gitirdulates the mrelpoiviicbresllf rom

dent 1 11 cBPeore areny el s TR Jhisports el 1 it B ke bon. e

term capamé@ep?émeI Aeer dis TuS@foinelhRindatibR 3%6(90@6))’ PRI ydpRiE kélRiend &t €i n,
protein fra pr ot eol i pid, or other nolecule containin pr ot ei naceous

mat eri al , APSHIdS BhowoasnHEQ 1PNV eBinaFeblok g@lrlléhe qtherrhﬁpd B lad Vﬁgﬂelsa .
pol ypept | e, Qe 2,:px 3 S 0uCRIISAR G I EARL S RAONRSR I AGRiSABNLPRSUDMT LS.
or a conplex conpri si U&n assoc ate val eI Sronon-Coval ently)

with ot heforﬁﬁfleﬂi bﬁﬁ5r11$d1l03t]3 a$11d "l rmWof b p@ptydeflslﬂéshﬁbedl@s/@E@QDIN@dS in
structures that are desirable or necessary for the capture fpol ypept |de to

bi nd a DSPaklsdpbarefpisnthedppeperiide sprushes Hay Ypaptncaads. sxerppli qdd%ﬁ/sfr

there is S r

whet her tﬁlgr) 3 ?ge E%S%?Jﬁgt@ég%ﬂg%ncgn ndé%dgegt?{ggoefﬁs}:meﬁ% a J'[sl{ireg?lte Iy A%& éfA ? Iy, a
capt ure peohyhdpsi bekm neporaectmcsbmie rTases I‘tds)hazepﬂmfoat ﬁgxhlﬁparme;mﬁl@m, qw’lﬁ/lﬁem i de

is a protein found i I as a serum protein.

[ 0092] Sormb]ErsEe; n?t? “Fh?lgl géﬁé f‘glégh(i@%slnventi on are met hods of
identifying a capture polypeptide that binds to peptides that conpose a DSP
conposi ti onTaNRer Bldhpl&CMBlBRds conprise: contacting a sanple containing
an amount of the DSP conposition with a normal tissue sanple; and detecting
bi ndi ng of the nnnfldpq of the DSP rnrmrmlflnn to any conponent of the
nor mal | tReJevanceafml e. I ReptidetSeinensebodi nent s Souree/ peptRepidneof Retp SEQ
conpos|tion are |mobilized either on a resi rigimlougiNwobet ent bodDP by
reactipng the peptides with activated resin) @rotina solid supstratNOsuch as
pol yst yr eNguroFOr | PABRRHDSGYE K$ATHHAE | mviyloe] a@ntiact.ad W tda they
i mobi | igedcReBh | EBVEINK GG Gwgshed toyr enove |non-spegi fi ¢ bi ndi ng,
and the material § rihnag h S sanmpie
identified. The bD%%%ﬂﬂééli%GY%Qfs}MH@ kl‘gg,%ﬁjentrp%ed elb£I an§4gw tggl e %t hjod,
such as by subjee al LI 3 papet—of—sp .Lg; bc)digs;

m cr osequenci ng DMQKQ}EF‘@%@@ @L@W F@E el o]glﬁgsea]ﬁ%ha& s@gct@d 8 he

pol ypepti des or GeEAtEMESEEG XYY YEES; gest i DRYESIY owed by | mli d

chr omat ogr aphy ¢ o DDEAY BMPSEESNHRY Fass s pddumanalphy | (12¢- N8/ MSY $ubjlect i ng
such npterials tp specific dyes if such mategvinatlsinare suspected o be
pol ysagchari des; | MABIDFK BNE{ AFESIBK SFet hod | wHUntisgfifi i gi eitll7y higgh| i1
sensi t VD1Mys1ED09ﬂmpmw¥skmAEmstam)l e Bétabhe abovesgdescyi bed
identificayjign, a DSP conposition may be Usgeobbbaliflijrect EL] SA assay to
identif ¥m§,}=0rl&g§1i§orot eins that bind to the PSP conpositiion using a|protocol

l'i ke t mat—Tm Exanpte t—Tabte 1+ —Dbetowtistsserumproternsexperinental |y
shown to bind to RSPs, YEAK and/or YFAK peptides, in normal human serum It
has been observed that YEAK and YFAK pepti des have different bindi ng

speci fi ci Refs¢nceonversely, serum proteins can be said to bind YEAK and YFAK
peptides with different specificities. Tables Ill and IV list serum

ay. i n [V Ro"RapEnGol et du i, S SARG b ks ABangm Prst € e

sel ectivities. [0094] Once a capture pol ypeptide that binds DSPs is

identifiego7epe $RaEy.'9. cl Winolnvkhrel B HEi o -apai @8hs)si M | ar peptides o3

agai nst conpl et el y random pepti des may be determ ned. The identified and

characteri zed ca ure gol ypeptide (either the sane nol ecul es actually
PR3

i dentifietP0dBl | i duttad, BheaONEPH ke H @0P%er ent source) then iX® turn

may be used to quant| tatively analyze the DSP conpositions that it was

found to Ry@d) - cafhpion, YR VHHORIAIEHTCIRAOHY QRdBSneR Mk iTthak el NSy
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[ 0095] I n sone enbodi nents, binding of DSP conpositions to serum proteins
constitutes an inportant aspect of their biological activity. The binding
of DSP cowpasittiesnas to serum proteins nmay facilitate thecr/us2es0s7106
distribution and capture by antigen-presenting cells such as nonocytes and
macr ophages.  / As stated above, .binding of peptides tao serum proteins ma

pr ot ect thérﬂﬁ$°f%ﬁw‘t¥efgralaeaﬁﬁl%ﬁl%ﬁ&4 g ?‘F&%ﬁgr.enloﬁ”%r126a(§§|%éé'g’é§ @%ﬁn ment
i nvol ving RSPs, PI-2301 (plovanmer, a YFAK random sequence pol yner) and
Cop-1 (9l pgo7sprercagtiahe or &, YEHKANBEA 0830 DS4 AR ©F tiesh-unes erpem of vagg ous
speci es, Including man, several hours after subcutaneous adm nistration,
whereas a control RSP di sappeared fromserumafter a short tinme (US ﬁ
Pub. 20091W78k96 Kozlnsge GMrerall JBColoh R77.Na2s bsvedlalepeatry tld, ris 114t i r aXPer
acet at e. C??l'slz &5 been approved in several countries for the treatnent of
mul tiple scterosis (Ms) under the trade nane, COPAXONETM (trademark of Teva
Phar maceuticals Ltd., Petah Tikva, Israel). Molecular weight ranges and

pr ocesses[#077] maki nDS®s paeiles bedsedao meafPagdapsch’ @D&ecagleIBD).bPD is @ U. S. Pat.

No. 5, 800,808. [.0096] Accordi.ngly, serum proteins y be used to capture
and/ or idé?ﬁqnwhzﬁ%e%ﬁﬁowledlﬁfgs% Cdl‘é@nﬁl‘f}f Wﬁﬁhauwr%gﬁif&sﬂgtlr%% offe a whol e,

DSP conpoggy; 558 1yRard off 5 CTHRUIRRIpar Y caP hhlth RS arcQUhalaPREYE A
pepti des, of 1%«}?50 oneygar1 r?o?% sub-fra tai oncgg%r?ay be regrgongiabl e éfor t he
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other embodiments, the o—Synuclein fragment (121-137) sequence is substituted at

positions 121 and 122 in different species, tri-nitrated at each Y (tyrosine) position, and/or

phosphorylated at S115.

[0078] DSPs may also be derived from base peptide sequence relevant to prion-
diseases. SEQ ID NO: 13 (AAH22532) is human prion protein sequence. A relevant
peptide is selected from partial sequences of SEQ ID NO: 13. Various species' prion
sequences are disclosed by Harmeyer, S. et al., J Gen Virol. 79(Pt 4):937-45 (1998), the
entirety of which is incorporated herein by reference. The amino acid variations by species

can be used to design the substituting amino acids.
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al pha2- HS gl ycoprot ei n BAA22651 Al pha- 2- HS- gl ycoprotei n P02765

apol i poprotein A-1 preproprotein (SEQ ID NO 4) AAA51747 Apolipoprotein Al

(SEQ | D N€D 28)1/068M2L4 ( AA568227) apol i poprotein A-1| prepTaseabesTIos

(apol i poprotein D) NP 001634 (AAB32200) apoli poprotein A-1V AAAS51744

apol i poprotein C 111 AAB59372 apolipoprofein D (SEQ ID NO . B35919

P Pop ?00%9] A base peptide sequenc rngy afso be del‘l\(76dEfl‘QO1’Il superox1g% dlps‘re\lutase I

(SOD1). SOD1 mutation is known to have a causal relationship with the pathology of some
forms of familial ALS. It has been reported that the antisera raised against a mutant form
of SOD1, human G93A SOD1 recombinant protein, had protective effect on a mouse
model of ALS carrying G37R mutant SODI1 (line 29), which overexpress human SOD1
protein by 4-fold higher than endogenous mouse SOD1. Urushitani, M. et al., Proc. Nat.
Acad. Sci. USA, 104(7): 2495-2500 (2007). An example of SODI1 protein sequence is
SEQ ID NO: 14 (CAG46542). Therefore, a base peptide sequence may be a partial

sequence of SEQ ID NO: 14.

[0080] Misfolded protein also plays a role in Huntington's disease, a genetic
disorder caused by the pathological expansion of a polyglutamine (polyQ) tract in the
huntingtin (htt) protein (SEQ ID NO: 15, human huntingtin), resulting in

neurodegeneration and premature death of the afflicted individual. A single-chain antibody
that binds to an epitope formed by the N-terminal 17 amino acids of htt (Lecerf, J.-M. et al.,
Proc Natl Acad Sci USA. 98(8): 4764-4769 (2001) SEQ ID NO:11) has been shown to
reduce symptoms in a Drosophila model of Huntington's disease. (Wolfgang, W.J. et al.,
Proc Natl Acad Sci USA. 102(32): 11563—-11568 (2005)) Therefore, a base peptide
sequence may be SEQ ID NO: 11.

[0081] DSP compositions may also be used to treat Dialysis-related Amyloidosis
(DRA). DRA may be caused by different forms of blood filtration, such as haecmodialysis,
hemofiltration, or Continuous Ambulatory Peritoneal Dialysis (CAPD). DRA has an
incidence of greater than 95% of patients on dialysis for more than 15 years with beta-2-
microglobulin (B2M, SEQ ID NO:13) amyloidosis being prevalent and predictably
increasing over time. Conformational isomers of B2M have been observed in a clinical
setting (Uji et al., Nephron Clin Pract 2009;111:c173—c181). B2M is part of the human
leukocyte antigen (HLA) class I molecule, and has a prominent beta-pleated structure
characteristic of amyloid fibrils. B2M is known to circulate as an unbound monomer
distributed in the extracellular space. B2M undergoes fibrillogenesis to form amyloid
deposits in a variety of tissues. This deposition causes renal failure, which causes an
increase in synthesis and release of B2M, exacerbating the condition. Thus, in an
embodiment of the invention, a protein the base sequence of which is used for preparation

of a DSP composition is beta 2 microglobulin (SEQ ID NO: 16) and fragments thereof. An
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apol i poprotein E AAB59518 apol i poprotein J precursor AAA51765 cerul opl asm n
AAA51975 Chain C, | munogl obulin M 2RC) C Coagul ation factor Il (thronbin)
3F68 H cwopbamesi43conponent 3 NP 058690 conpl enent conpomarskoi@®sAMAE5332
conpl ement conponent C4A AAA51855

exemplary fragment of B2M may be that spanning amino acid residues 21-40, SEQ ID NO:
12 in Table I, useful as a base peptide for DRA.

[0082] In other embodiments, the base peptide sequence is a partial sequence of a
protein selected from: osteopontin, an HLA protein, myelin oligodendrite glycoprotein,
myelin basic protein (MBP), proteolipid protein, and myelin associated glycoproteins,
S100Beta, heat shock protein alpha, beta crystallin, myelin-associated oligodendrocytic
basic protein (MOBP), 2',3' cyclic nucleotide 3'-phosphodiesterase, hsp60, hsp70, Ro60, La,
SmD, and 70-kDa U1RNP, glutamic acid decarboxylase (GAD65), insulinoma-antigen 2
(IA-2), insulin, acetylcholine receptor (AChR) a-subunit and muscle-specific receptor
tyrosine kinase (MuSK), type Il collagen, desmoglein 1 (Dsgl), desmoglein 3 (Dsg3), G-
protein coupled receptors (GPCR), inflammatory related proteins, allergic related proteins,
interleukins and their receptors, chemokines and their receptors, chaperones and their
receptors. In other embodiments, the base peptide sequence is derived from CD20,
vascular endothelial growth factor (VEGF), CD52, epidermal growth factor receptor
(EGFR+), CD33, HER2; non-oncology related proteins, ¢.g., TNF alpha, CD25 or
immunoglobulin E, for immunosuppression, CD11a, alpha4-betal integrin; infectious

disease related beta chemokine receptor CCRS, RSVgpP.

[0083] Alternatively, a base peptide sequence may be created from a discontinuous
epitope, that is, selecting the amino acids that make up the epitope, combining the amino
acids into a linear peptide to performing directed permutations to create the DSP

composition.

[0084] Yet other embodiments of the instant invention comprise selecting two or
more proteins of interest, from which two or more epitopes are selected with at least one
epitope deriving from each protein of interest, and combining the epitopes into a linear

sequence to performing directed permutations to create the DSP composition.

[0085] In still further embodiments, a base sequence to prepare DSPs is taken from
the group of proteins comprising: a protein known only as containing a domain having a
primary, secondary tertiary or quaternary structural attribute, such as beta pleated sheet or
alpha helices, a protein known only as containing a domain having a certain activity, such
as serotonin binding, a protein known only as having a known origin, a protein known only

as belonging to a specific cellular compartment such as the nucleus or cytoplasm, a protein

-23 -



conpl ement factor B AAA16820 gel solin isoforma precursor NP 000168
hi stidine-rich glycoprotein precursor NP 000403 Ig Al Bur 763134A Ig
J-chai n A%03800@3d49 kappa chain V-111 (KAU col d aggl uti mCm)usAR8/04806
i mrunogl obul in | anbda |ight chain CAA40939 inhibitor, Kunitz type
proteinas Enoovér% %n eré'sb\having a cellular function, such as a cellular process producing a specific
protein of interest, a protein known only as having an antioxidant activity or a metabolic
activity, or a biosynthesis activity, or a catabolic activity, or a kinase activity, or a
transferase activity, or a lyase activity, or a ligase activity, or a signal transduction activity
or a binding activity, or a motility activity, or a membrane fusion activity, or a cellular
communication activity, or a biological process regulation activity, response to stimulus
activity, a cellular death related activity, a T cell activation related activity, a B cell
activation related activity, an APC activation related activity, an inflammatory immune
response related activity, an allergic response related activity, an infectious disease

response related activity, a transporter activity, a channel activity, a secretion activity, a

pathogenic activity, and a cytoskeleton organization activity.

[0086] DSP compositions can be classified according to their preferential binding
targets and their physiological functions, which derive directly from the amino acid
composition and their ratios. Any available method can be used to ascertain whether a
DSP composition binds to a candidate or known target proteins. For example, the
polypeptide can be labeled with a reporter molecule (such as a radionuclide or biotin),
mixed with a crude or pure preparation of a target protein and binding is detected if the

reporter molecule adheres to the target protein after removal of the unbound polypeptide.

[0087] In particular embodiments, DSP compositions useful for the present
invention bind to one or more DQ isotypes with an average K4 of 1 uM or less, and more
preferably an average Ky less than 100 nM, 10 nM or even less than 1 nM. Another way to
identify preferred DSPs is based on the measure of a DSP composition to displace another
in competitive binding assays, using assays akin to those described in Sidney et al., 2002, J.
Immunol. 169:5098, which is expressed as an ICs value. In some embodiments, DSPs of
the present invention have 1Csg's less than 1 uM, more preferably less than 500 nM, and

even more less than 100 nM.

[0088] In the methods herein, DSPs can be substituted with peptide pools, peptide
libraries, or pools of altered peptide ligands (APLs). Like DSP compositions, APL
compositions comprise a mixture of related polypeptides. APLs are defined as a series of
peptides each of which has a small number of amino acid changes from a starting sequence
of interest, such as that of a native immunogenic peptide ligand. Variant peptides with

such altered amino acid sequences may be pooled to prepare a composition having the
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Protein Res. 2004, 6:237-44. Each APL would have a defined sequence, but the
composition may be a mixture of APLs with more than one sequence. In some
embodiments, pools of peptides or APLs or peptide libraries which may be used in the

instant invention include those described in U.S. Pat. No. 7,118,874.

Pharmacokinetic methods

[0089] In some embodiments, the absorption and distribution of DSP compositions
may be determined. The rate at which a DSP composition effects a change and the
persistence of the effect, as well as chemical alterations to the composition of the DSP

composition may also be determined.

[0090] Different DSP compositions will persist for different lengths of time in the
serum and other biological fluids than other mixtures. In some instances, the administered
peptides are sequestered by or bound to some in vivo component in situ, the result of which
is longer half-life in that environment, with or without enhancement in bioavailability. In
certain embodiment, the environment is blood plasma or lymph. In an alternative
embodiment, the environment is spinal or cerebral fluid. In yet other embodiments, the
environment is any tissue or organ locale to which peptides from DSP compositions are

delivered.

Identification of physiological polypeptides and proteins that bind amino acid

polymers from DSP compositions

[0091] One aspect of the present invention is identification of a capture polypeptide
that binds a DSP composition. The term “capture polypeptide” is used herein to mean any
polypeptide, protein, protein fragment, proteolipid, or other molecule containing
proteinaceous material, found in normal tissues and organs. It may be a single polypeptide
or a protein comprising multiple polypeptides and/or subunits, or a complex comprising a
protein associated (covalently or non-covalently) with other materials such as lipids, which
may further have defined structures that are desirable or necessary for the capture
polypeptide to bind a DSP composition. Often a capture polypeptide is not transient, i.c.,
there is a base, stable amount that is found at all times, regardless of whether there is an

induced or enhanced presence transiently. Preferably, a capture polypeptide is a protein.
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vitronectin AAA40558 Table Il1: serum proteins associated with HDL
Prot ei ns Accession No. Apo A-1 P02647 Apo A-11 P02652 Apo A-1V P06727 Apo
C- 11 P0O2656 20pm6804B1 | P02656 PCT/US2010/057106

More preferably, a capture polypeptide is a protein found in a biological fluid, such as a

serum protein.

[0092] Some embodiments of this aspect of the invention are methods of
identifying a capture polypeptide that binds to peptides that compose a DSP composition,
wherein the methods comprise: contacting a sample containing an amount of the DSP
composition with a normal tissue sample; and detecting binding of the peptides of the DSP
composition to any component of the normal tissue sample. In certain embodiments, the
peptides of DSP composition are immobilized either on a resin (through covalent bond by
reacting the peptides with activated resin) or on a solid substrate such as polystyrene. For
example, a tissue sample may be contacted with the immobilized peptides and incubated,
washed to remove non-specific binding, and the materials bound to the peptides that were
in the tissue sample identified. The bound materials may be identified by any suitable
method, such as by subjecting the materials to a panel of specific antibodies;
microsequencing of materials if such materials are suspected to be polypeptides or
nucleotides; tryptic digestion followed by liquid chromatography coupled with tandem
mass spectrometry (LC-MS/MS) subjecting such materials to specific dyes if such
materials are suspected to be polysaccharides; or any analytical method with sufficiently

high sensitivity.

[0093] As a non-limiting example of the above described identification, a DSP
composition may be used in a direct ELISA assay to identify serum proteins that bind to
the DSP composition using a protocol like that in Example 1. Table II below lists serum
proteins experimentally shown to bind to RSPs, YEAK and/or YFAK peptides, in normal
human serum. It has been observed that YEAK and YFAK peptides have different binding
specificities; conversely, serum proteins can be said to bind YEAK and YFAK peptides
with different specificities. Tables III and I'V list serum proteins which associate with HDL
and LDL, respectively. Any serum proteins may bind to the DSPs described herein by

varying affinities and selectivities.

[0094] Once a capture polypeptide that binds DSPs is identified, the specificity of
the binding against similar peptides or against completely random peptides may be
determined. The identified and characterized capture polypeptide (either the same
molecules actually identified or like molecules obtained from a different source) then in

turn may be used to quantitatively analyze the DSP compositions that it was found to bind.
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Apo D P05090 Apo E P02649 Apo J P10909 Apo LI 014791 Apo Mgi 13645390 LPL
gi 3293305 CETP P11597 C-RP P02741
WO 2011/063043 PCT/US2010/057106

Serum Proteins

[0095] In some embodiments, binding of DSP compositions to serum proteins
constitutes an important aspect of their biological activity. The binding of DSP
compositions to serum proteins may facilitate their tissue distribution and capture by
antigen-presenting cells such as monocytes and macrophages. As stated above, binding of
peptides to serum proteins may protect them from degradation and/or turnover. In an
analogous experiment involving RSPs, PI-2301 (plovamer, a YFAK random sequence
polymer) and Cop-1 (glatiramer acetate, a YEAK RSP) can be detected in serum of various
species, including man, several hours after subcutaneous administration, whereas a control
RSP disappeared from serum after a short time (US App. Pub. 2009-027496). Copolymer
1 (Cop-1) is also referred to as glatiramer acetate. Cop-1 has been approved in several
countries for the treatment of multiple sclerosis (MS) under the trade name,
COPAXONE™ (trademark of Teva Pharmaceuticals Ltd., Petah Tikva, Israel). Molecular
weight ranges and processes for making a preferred form of Cop-1 are described in U.S.

Pat. No. 5,800,808.

[0096] Accordingly, serum proteins may be used to capture and/or identify one or
more peptides from a DSP composition. As a whole, DSP compositions contain a large
number, even billions, of individual peptides, of which one or more sub-fractions may be
responsible for the serum protein binding properties, while other sub-fractions are not.
This is especially true for mixtures made by solution phase peptide synthesis, where
different lots of DSP compositions may contain variations in the percentage of peptides
capable of binding serum proteins. For example, it may be important to monitor DSP
compositions in serum to demonstrate bioequivalence among different lots in order
demonstrate that the serum protein-binding fractions are equivalent quantitatively and

qualitatively across different lots of DSP compositions.

[0097] Serum proteins may be used in vitro to select and/or characterize binding
partners from a DSP composition. Serum proteins may also be used in vivo to select,
measure, and/or otherwise characterize peptides which bind the serum proteins, thus
providing a means for distinguishing specific peptides or subsets of peptides on the basis of
their binding to serum proteins and/or their persistence in vivo. Specific characteristics of
peptides that bind to serum proteins may comprise specific amino acid sequences, ratios of

amino acids in the mixture, structures, unique motifs, configuration of charged residues.
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Ceroplasm n gi 13645230 Conpl enent conponent 3 gi
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4557871, ReD 2814 /066IM3 P27169

PCT/US2010/057106

Table II: Examples of serum proteins experimentally shown to bind to YEAK and YFAK

peptides in human serum:

Protein NCBI locus/Accession No.
alpha-1-antitrypsin (SEQ ID NO: 1) AAA51546 (CAJI5161)
alpha-1-B-glycoprotein (SEQ ID NO: 3) OMHUI1B

alpha2-HS glycoprotein BAA22651
Alpha-2-HS-glycoprotein P02765
apolipoprotein A-1 preproprotein (SEQ ID NO: 4) AAAS51747
Apolipoprotein A-1 (SEQ ID NO: 2) Q97214 (AAS68227)
apolipoprotein A-II preproprotein (apolipoprotein D) NP 001634 (AAB32200)
apolipoprotein A-1V AAAS51744
apolipoprotein C-111 AAB59372
apolipoprotein D (SEQ ID NO: 5) AAB35919
apolipoprotein E AAB59518
apolipoprotein J precursor AAA51765
ceruloplasmin AAAS1975

Chain C, Immunoglobulin M 2RCJ C

Coagulation factor II (thrombin) 3F68 H

complement component 3 NP_058690
complement component C3 AAA85332
complement component C4A AAAS51855
complement factor B AAA16820

gelsolin isoform a precursor NP _ 000168
histidine-rich glycoprotein precursor NP 000403

Ig Al Bur 763134A

Ig J-chain AAAS58902

Ig kappa chain V-III (KAU cold agglutinin) A23746
immunoglobulin lambda light chain CAA40939

inhibitor, Kunitz type proteinase 0511271A
inter-alpha-trypsin inhibitor family heavy chain-related BAA07602

protein (IHRP)

Inter-alpha-trypsin inhibitor heavy chain H1 61702
Inter-alpha-trypsin inhibitor heavy chain H2 061703

lumican AAB35361
Prealbumin (SEQ ID NO: 6) BAA00059

trypsin inhibitor CAA30160

unnamed protein product (putative IgM heavy chain) CAA34971

unnamed protein product (putative vitronectin) CAA28659
vitronectin AAA40558
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Conmpl enent conponent 1 inhibitor P05155 Macrophage stinmulating factor 1 gi
10337615 Lynphocyte antigen gi 553540 Meni ngi oma expressed antigen 5 gi
11024698 whAA/@Es@Bei n gi 13620230 NOTCHL gi 11275980 Siralrius2@oios71bé ndi ng

lg-like |

ectin 5 gi 13633818 C-type lecti

Table III: serum proteins associated with HDL

n super famly menber| 5031637

gi

Proteins Accession No.
Apo A-l P02647

Apo A-11 P02652

Apo A-IV P06727

Apo C-1II P02655

Apo C-III P02656

Apo D P05090

Apo E P02649
ApoJ P10909

Apo L1 014791

Apo M gi 13645390
LPL gi 3293305
CETP P11597
C-RP P02741
Ceroplasmin gi 13645230
Complement component 3 gi 13649325,
Haptoglobin gi 1212947,P00738
SAA P35542

SAP P02743
Transthyretin P02766
Transferrin g1 4557871,P02787
PON P27169
Complement component 1 inhibitor P05155
Macrophage stimulating factor 1 gi 10337615
Lymphocyte antigen gi 553540
Meningioma expressed antigen 5 gi 11024698
HLA-A protein gi 13620230
NOTCHI gi 11275980
Sialic acid binding Ig-like lectin 5 gi 13633818
C-type lectin super family memberl gi 5031637
H factor 1 (complement) gi 4504375

Complement component 3

gi 13649325,

Insulinoma-associated protein I A-6

gi 14211925

Latent transforming growth factor beta gi 3327808
LTBP-2 gi 1272664
Growth arrest-specific gene-6 g1 4557617

Receptors ryanodine receptor 2

gi 13638463

POU 5 domain protein

gi 12382246

Plasma kallikrein B1

gi 11436257

TFPI

P10646/P48307

Unnamed protein product

gi 10435007

Unknown protein

gi 12653035

Unknown protein

oi 12802992

KIAA1095

gi 5689527

KIAA1730protein

gi 12698005

KIAAQ675 gene product

gi 13643803
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H factor 1 (conplenent) gi 4504375 Conpl ement conponent 3 gi 13649325,

I nsul i noma- associ ated protein | A6 gi 14211925 Latent transform ng growh
factor bewe 20i1/83@83808 LTBP-2 gi 1272664 G owt h arrest - epeaistéio/ogane- 6 i
4557617 Receptors ryanodi ne receptor 2 gi 13638463 POU 5 domain protein gi
12382246

Proteins Accession No.
CIP-interacting zing finger protein gi 12643326
dj675G8.1(novel zinc finger protein) gi 11137825
dj733D15.1 gi 3702137
TAT-interactive protein, 72-kDa gi 1427566
dj758N20.1 (protein kinase) gi 11493357
Protein tyrosine phosphatase gi 13645209
Hypothetical protein dj1057B20.2 gi 11034845
Desmocollin gi 13435361
Coagulation factor VIlI-associated protein gi 13652210

IgG gi 10334541,P99007
HSA gi 178345, P02728
a-1B-glycoprotein P04217

Table IV: serum proteins associated with LDL

Proteins

apoE (five isoforms)
apol~f {seven isoforms)
apoC~-1V {three isoforms)
apoA-iV

apoA-}

apoM

apoC-1H

b-actin

fibrinogen-g¢ (two isoforms}
alburnin {(three 1soforms)
Prenyleysieine lyase (two isoforms)

Binding between serum proteins and DSP compositions

[0098] Without wishing to be bound by theory, mechanistically, binding of peptides
within DSP compositions, to the serum proteins such as lipoproteins found associated with

HDL and LDL might facilitate their capture by monocytes through receptors such as SR-BI
or ABCAI. This binding may induce activation of monocytes and their differentiation into

anti-inflammatory cells.

[0099] A serum protein may bind to a DSP composition as a part of a cholesterol
complex such as an HDL or LDL complex, and/or in conjunction with other proteins and
polypeptides (any of which individually may also function as a capture polypeptide) that

are found in association with the serum protein under physiological conditions. Thus, the
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13643803

methods of the invention contemplate having additional components found in the serum

when binding DSP composition to a serum protein.

Detection of a DSP composition in a biological sample determination of bioavailability

[00100] One aspect of the instant invention is a method for detecting the presence of
a DSP composition in a biological sample, comprising: contacting the biological sample
with at least one capture polypeptide; and detecting the presence or absence of binding of
the capture polypeptide to the DSP composition, wherein the presence of binding indicates
the presence of peptide components of the DSP composition in the biological sample.
Further, such method can be extended to measure the amount or concentration of a DSP

composition in a sample.

[00101] In some embodiments, the presence of a DSP composition may be detected
in a biological sample by contacting the biological sample with at least one capture
polypeptide (e.g., comprising a peptide selected from alpha-1-antitrypsin, apolipoprotein
A-I, alpha-1-B-glycoprotein, apolipoprotein A-IV, apolipoprotein D, and prealbumin); and
detecting the presence or absence of binding of the capture polypeptide to the DSP
composition. In this assay, the presence of binding indicates the presence of DSPs in the
biological sample. Further, the invention provides methods for determining an amount of a
DSP composition in a biological sample, by contacting the biological sample with at least
one capture polypeptide (e.g., comprising a peptide selected from alpha-1-antitrypsin,
apolipoprotein A-I, alpha-1-B-glycoprotein, apolipoprotein A-1V, apolipoprotein D, and
prealbumin); and quantifying a level of binding of the capture polypeptide to the DSP

composition.

[00102] Other embodiments of the invention provide methods of determining the
bioavailability of a DSP composition in a subject, comprising administering to a subject a
dose of a composition comprising the DSP composition; removing a biological sample
from the subject; and contacting the biological sample with at least one capture polypeptide
(e.g., comprising a peptide selected from alpha-1-antitrypsin, apolipoprotein A-I, alpha-1-
B-glycoprotein, apolipoprotein A-1V, apolipoprotein D, and prealbumin). It is
contemplated that the peptides of DSP compositions are extensively bound to a capture

polypeptide in vivo. Nevertheless, for further characterization, antibodies specific against
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WO 2011/ 063043PCT/ US2010/ 057106 Protei ns Accession No. ClP-interacting zing
finger protein gi 12643326 dj 675@3. 1(novel zinc finger protein) gill 137825
dj 733D15.wogn11268@R337 TAT-interactive protein, 72-kDa giPCTARZ&OO5UPT58N20. 1
(protein kinase) gi 11493357 Protein tyrosine phosphatase gi 13645209

the complexes comprising peptides of a DSP composition and a capture peptide, but not

cach of those singly, may be used for detection of the bioavailable DSP composition.

Improvement of dosage and methods of administration

[00103] Another aspect of the instant invention provides methods of administering
DSP compositions to a mammalian subject, in an amount determined based on the
bioavailable portion of the dosed amount as determined by the method described above or
other methods described herein. In certain embodiments, the method further comprises
including a control sample, performing a pharmacodynamic test to determine changes of
physiological markers, such as hormones, enzymes, serum proteins, cytokines,
immunomodulators, or an effector or regulator of any of these functional proteins, between
the control sample and test samples by comparing the two results, and determining the
dosage effective to induce the desired changes in a pharmacodynamic parameter. In certain
embodiments, behavioral changes, subjective changes as reported by a subject such as
amelioration of pain or a symptom of a disease, or other evidence of indirect effects are
observed. In certain embodiments, said mammalian subject is a rodent, such as a mouse or

rat. In other embodiments, said subject is human.

[00104] More generally, a method for treating or preventing an unwanted immune
response in a subject may comprise providing a DSP composition; administering the DSP
composition to a test subject; removing a biological sample from the test subject;
contacting the biological sample with at least one capture polypeptide (e.g., comprising a
peptide sequence selected from alpha-1-antitrypsin, apolipoprotein A-I, alpha-1-B-
glycoprotein, apolipoprotein A-IV, apolipoprotein D, and prealbumin); separating DSPs
that bind to the capture polypeptide from the mixture; determining characteristics of the
separated DSPs; preparing a set of DSPs with the characteristics of the separated DSPs, and

administering the prepared set of DSPs to a subject.

[00105] In these methods, DSP compositions may be administered to a subject more
than once. DSP compositions may be administered to the subject at intervals of, for

example, 1, 2, 3,4, 6, 12, 18, 24, 36, 48, or 72 hours.

[00106] Thus, some embodiments of the invention are methods of administering a
suitable dose of a DSP composition to a subject in need thereof, wherein the suitable dose

is determined by administering to the subject a first dose of the DSP composition;
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removing a biological sample from the subject; contacting the biological sample with at
least one capture polypeptide (e.g., comprising a peptide selected from alpha-1-antitrypsin,
apolipoprotein A-I, alpha-1-B-glycoprotein, apolipoprotein A-1V, apolipoprotein D, and
prealbumin); determining a level of the capture polypeptide in the biological sample;
optionally repeating the previous steps using a second different dose; and comparing the
levels to a predetermined suitable level of the DSP composition in the biological sample.
Under these conditions, a suitable dose is the dose that results in the predetermined suitable
level of the DSP composition in the biological sample. A suitable level of a DSP
composition in a biological sample is a level at which a desirable functional read-out, or
surrogate marker change, is obtained. A functional read-out can be the phenotype or
function of the subject, the phenotype or function of cellular material derived from the
subject, or the composition of fluids derived from the subject. In a particular embodiment,
the detection step is repeated after certain time intervals to determine the time-course of
bioavailability after administration. In certain embodiment, a half-life of the DSP
composition as a group is determined from such time course. Examples for functional
readouts of immune response enhancement or sequestering are: increase or detection of
TNFa, IL-6, CXCL1, CXCL2, and IL-12p70 as indicators of undesired immune
stimulation, and increase or detection of Il-1ra, CXCL13, and CCL22 as indicators of
desirable positive changes. Changes in these markers are easily determined by skills and

materials known and readily available in the art.

[00107] Certain embodiments of the invention facilitate the comparison of effective
doses across species. Comparison of effective doses in human and experimental animals
such as mice or rats is made difficult not only by the body size difference and the
difference in general metabolism, but also because it has been observed that bioavailability
of a drug differs between animal species. It is an aspect of the present invention that the
bioavailability of DSP compositions is correlated partly by the binding of the component
peptides to serum proteins, which may allow for longer half-life and certain tissue
distribution. Thus, some embodiments of the invention are methods of determining a
suitable dosage of a DSP composition in a subject, such methods comprising determining a
first suitable dosage of the DSP composition in an experimental animal model, wherein the
first suitable dosage is such dosage that gives a favorable read-out and that corresponds to a
level of DSP composition bound to a serum protein in vivo, and determining a second

suitable dosage of the DSP composition in the subject by dosing the subject so that the
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level of DSP composition bound to the serum protein in vivo in the subject is similar or
identical to the level achieved by administering the first suitable dosage to the experimental

animal.

[00108] In particular embodiments, administration of a DSP composition may be
enhanced using the methods of present invention. One method comprises administering to
the subject a suitable dose of a DSP composition, wherein such suitable dose is determined
by administering to the subject a dose of the DSP composition; removing a biological
sample from the experimental subject; contacting the biological sample with at least one
capture polypeptide (e.g., selected from alpha-1-antitrypsin, apolipoprotein A-I, alpha-1-B-
glycoprotein, apolipoprotein A-IV, apolipoprotein D, and prealbumin); determining a level
of the capture polypeptide in the biological sample; optionally repeating all previous steps,
and comparing the level(s) against a predetermined suitable level of the DSP composition
in the biological sample. A suitable dosage is determined as described above, based on

favorable readouts.

[00109] Peptides may be labeled by any suitable means, such as affixing fluorescent
moieties, radioactive labels, forming chemical conjugates, biotinylation, adding epitope
tags, or any other moiety that facilitates detection. Serum proteins acting as detector
polypeptides as described above may be affixed to a solid support. After serum proteins
have bound to one or more peptides from the DSP composition, the bound complex

comprising the capture polypeptide bound to the DSP composition may be isolated.

[00110] Methods for isolating bound complexes may include immunoprecipitation,
ELISA, immunodetection, or detection of the label the capture polypeptides. Detecting
binding of the capture polypeptide to the DSP composition may be performed with
antibodies to the capture polypeptide, antibodies to the DSP composition, or antibodies that

have been generated to recognize the bound complex.

[00111] DSP compositions may be administered subcutaneously, intramuscularly,

intravenously, intranasally, or through any orifice or mucous membrane.

[00112] In some embodiments, a composition for detecting a DSP composition in a

biological sample may comprise at least one capture polypeptide comprising a peptide
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I's a met hognfled isd8thektddRbcity) & iPtORRREBIcQhat a subset of the peptides that compose the
mixture is more effective than another subset, or that a subset is in fact undesirable. Thus,
the present invention provides methods for identifying and/or isolating peptides from a
sample comprising a DSP composition based on the peptides’ affinity to certain capture
polypeptides. In particular instances, the subset may comprise peptides having one or more

different amino acid sequences. In other instances, capture polypeptides may be used to

classify the components of the DSP composition based on the binding specificity.

[00114] In some embodiments, a method of identifying a subset of peptides that bind
to a capture polypeptide comprises preparing a DSP composition according to a protocol,
contacting said DSP composition with a predetermined capture polypeptide (e.g., that is
desirable as in vivo target or carrier), determining the binding of peptides within the DSP
composition, identifying characteristics that differentiate the peptides that bind from
peptides that do not, and preparing an improved DSP composition reflecting one or more of

the differentiating characteristics.

[00115] In certain embodiments, a sample containing a DSP composition is
contacted with a capture polypeptide, and the peptides that compose the DSP composition
that bind to the capture polypeptide are isolated and identified. In certain embodiments, a
DSP composition is contacted with at least one serum protein which acts as a capture
polypeptide. In more particular embodiments, such serum protein is selected from alpha-1-
antitrypsin, apolipoprotein A-I, alpha-1-B-glycoprotein, apolipoprotein A-1V,
apolipoprotein D, and prealbumin capture polypeptide.

[00116] The capture polypeptide may be immobilized on a solid support, and/or may
be labeled by methods known in the art. Immobilization and labeling may be used in
further steps of separating bound peptides from the capture polypeptides, and/or

determining characteristics of isolated peptides. Such characteristics may include the
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be used herein and are known in the art. Examples of standard protocols can be found in,

for example, Current Protocols series published by John Wiley and Sons, and all updates
available to date, including Current Protocols in Molecular Biology, in Immunology, in
Cell Biology, in Protein Chemistry, in Pharmacology, and others. All references and

patents and patent applications cited herein are incorporated by reference in their entirety.

EXAMPLES
Example 1

Detection of PI-2301 and Cop-1 in normal human serum
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am no aci d sequence of a bound peptide, relative ratios of amno acids in
bound peptides, configuration or disposition of charged residues in the
sequence,wOhe1igissudat ure of the peptide, charge, or any eCmars2ewiosHabS e
characteristic. [00117] The bi ndi ng between DSP conpositions and serum

pr ot ei ns lso b ed for identifying bioavailable peptjides in a DSP
conposi t | nghch 281334} 6 %E&En@rﬁqqggmm&w%% Commlde ?M@éﬁndomer e,
the DSP cQUpeRicIdind cREmAI S @hechulafoh BE S0 AL R ardlw ke LRl i 5e: and

then, at a second tinme after admnistration, a tissue sanple may be renoved
from t he painiadhtman sertiiman PBsstoeoseampheonspd 00 desnl H G iggmEadphgntlhat 1BiSnd to

at | east ong_.captur ol ypeptide, e.q.,,cqQnpri.s| tide selected from
2) phac - anPrirgS pidedR af RER s ot 1 B G ERsP230 D EBtm oF affim o fins

apol i popr géRhifed\inl t¥e neR@ hpRRA 68wl dAREedyeRIdRN JF rabByareY FARNSA f i ed.

| nproved preparation of DSP conpositions [00I18] Anot her aspect of the

i nvent i onrdbbitant{ ki apfibedigs: ovi ng t he manuf acturing process of a
conposition conprising a DSP conmposition. In sone enbodi nents, a DSP
conpositi ha desi j . Qf hikving a
subset of ﬂg’&%ﬂ des gﬁgﬁcgﬁgﬁg{“%b%ﬁ%ﬁ@ggic?:a%gﬁ]?%gi1}f’g@%ﬁ%bfgérﬁa%di ment s,
t he DSP chomeat fobonecimpeast.ghRA3GloortCui-1 tdieplagivoe sadalty dibumpdsi RBOBY@nd/ or
the ami no aci d_sequence appr.oxjimates that of the supset of peptides that
bound to P?@lagéb%? BB %éﬁ?@%@.thf 5@9@@] I eBPEAPR %ﬂéf@ﬁﬁ#@%&é’}w_ﬁ & hod
for pr OP'UPI-Q% PortS5-¢ ARAFal h@Rad @Gy 4sSUAE tthe?la% Ind (SuE@BRESGES
contacting the DSP conposition wth at |east one capture polypeptide (e.g.,
conpri si nGop-lpeptichevekbevtdund thorplat pita-HBANOD to Bpsin20. dpoteinpdgrotfiedn A- 1,

al pha-1-B-gl r of. pol i popr ot ej.n A-| V.. al i popr.otein D, an

o bai bunt At OR Rl ob B B Rt e RER Erberimbitiend v om
the m xt UpRincARELHAL RIME BARRAGLIET | AfkEMmoMer WiSh SRPAS ALRA RRPIAWIgRd and
preparing a set of peptides with the characteristics of the separated

pept i des. rbdTBREI280 kot eabbiy anta-Gegt hardibodies pr ssderdangartibodr ccgmepadfi-tdbbi havi ng

enhanced may. ¢ rise.contacti th SP ¢ tionwih at |east
one. capt ul oy SRR B8 R R AR R o P g BT o Bd el B pha 2
-antitrypsien, AdReWapaps ey AnyPudboudd pédndarBasliPsudseite fordpRP ivaepE@ddei n
A-1V, apol itgopr otein D, and preal bumn); and separating Eepti des that bind
to the capttheachorypusubaied for dmminetcsiwhich picldgd pdiun qolotghatdwas yeHey i sti cs
of the se i : | i i

char act r FLET 40D SPEbA Baliucd e ARGRAY bhgnRn REloy Sqr IRl ARGk BPtotal
desi r abl ePE2B&edr ©dp-& iDER vodlrpkisi dpitiosl deayityoeasohtaurvedit B0 tsi wich & FHRA | | zed
capture po) ypeptides in a preparatory scale, A DSP conposition js, prepared
as previ OHQVGQ(&%@B i uPaipodsEER cHder cagh 4t b Mot R SHPPIRS PREhII zed
capture pPi-EB’@lpéﬂdc@ép-ﬁ,%Eﬁé%ﬂ%e%oTﬁe ges Jf%&uh{w.@s(ﬁrm%mnmap.q ndtRER isdes
are renoved by washi'ng the sanpl e, and bound portion of the DSP conposition
i s el ut eddefsnedgs dpprompentetion dihsgoresdtsiioan Agninm dsprpsioe whach sartinech pH, sal t

tratjon, ddj ti i I ts. T | ed,_bound ti [
[reat od apPORERRBNY b AR P Wod R B bR e ReR apeerensy y
undesi r abl&cHBEPARRBRecpE PH23®r &b 1 Sk ¥Bilked. Dy evaporation or by further

purification through appropriate chromatographic or crystallization or
ot her purification nmethods. The subset of the DSP conposition thus prepared

i s used al0MABk apeut iResuiperie plotted onbig] FuPnrles x-axtsi Ge gepssatratymm efitempirent i on
may be cophi Wi th: t VQ- qdescr iR t S ageyppd

adm ni str |t@§%%%%156e§f %?C?'t glnIﬂger32%%%@éé‘ggcc)gll\éﬁg%%?%ﬂrsgrbgg%par elgl,g it is
anti ci pat eshjtigwadd dcbendhos agibodied i9whdenofAtddshien coideatratims whyorhplcR@rptideed
accordingly. Therefore, in alternative. enhodinents, a nehgq())(g conpri ses

pr epar i ngMHEXEESS the Apseian ironmgsicy Py gnti-6 3Bt ek BtioFor+ gnHbedies ingleher
CoNposi t I g3, GONB dofibditral RERRG L Aftcufl! €5 B0 AGHBRAAEAI dRD! ©
anount of tﬁe Dsgoc%an%rgépﬁ(gﬁginﬁ sal lg%npglsl%'tgi onl31t1)l ydetcgcgsipﬁg&)b?%e d[Og%/)el or
degr ee of of ympreiiontly 2 emdnadtumangrpenti ng such read- out agai nst a standard,
and adjusting the protocol or formulation of the conposition to obtain a
desired bioavailability.
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Ti ssue-specific targeting of therapeutic agents [00123] Anot her potenti al
use of the relationship between DSP conpositions and serum proteins is

ti ssue- spwoi2hiles@msget i ng of therapeutic agents. | n onePemusdim®stips a

met hod for preparing a therapeutic agent to a target tissue in a subject
may conprise providing a DSP conposition; and coupling a therapeutic agent
to the DSPXg ition to forma conjugate. WO

2011/ 063043PCT/ US2010/ 057106 [ 00124] Thus, some enbodi nents of the invention

are net hoggphifie of @bmpRixeddn 8 chli@hmpeuti c agent to a specific tissue in a
subj ect by |sol ating a pept| de tag by contacting a DSP conposition with a

tissue-specific peptide conprising a peptide selected from

al pha- | - aft818tlypsi nImeebi uZprL%%(éll or Gopr-1 “@B preparcd Bygractiog tlst peiptides with
I
apo ! popr t%ﬁ ”%ﬁv%fgg S&?ﬁé&sﬁ@?sﬁ%eeéctwaefi ep g %%hlbo%gtg rag}ﬁrnlgec? S{}u 9& kor}g

pepti des e- specl

coupl i ng trheobigipingdizah&y ptdcias, tﬁapﬁ@d@emudlﬁc a@&s)tconaﬁﬂng pr)lma@mrmnéd@ingwg t he
conjugate to a subject. [00125] O her enb nts of the jnvention _include a

met hod of ﬂﬁr%%&geﬁ@br@n&%]nﬁ@aé@e%rafteli wagbmgr%lr thsalgeired apemt. teofiptsd to a
peptide t edé %@&rs&'@%Q%S{%ﬂlmgég%bﬁlﬁémﬁb\égﬁnﬁg@c uB@p“de may be

|solated conposition on 't asis o inity to
al pha-1 - ampprbmym]mlyn ,ZOQmﬂJ 1 pdh HSE1&iram Ariked Saplpinasc) thda gl Y eathreotipling buffer.

apol i popr gt e [i oro ein real bum n 0126 her apeuti c
agent pngy%ﬁallga@rw di E@Hffl&@m @&@Pg%ﬁo tg E?Seﬂeeg%cgpr %@e@% and

the speci {{.CBESHMPRY®IE o B0 (héénﬂvolﬁﬁle oH’ig&ndt ﬂo%%@uméfm WARREA de tag
may be coupled to the therapeutic agent by a coval ent bond, inclusion

conpl exes CNByrijephiyoss gel@thehymtlbg@d oyoméfsht aEKAe @s)bengtm@fqmleAm'c agent s
useful for_the ctlcte this inventi g &rte antln(ﬁJprmr a%ents i_ncl udi ng
ant i met abbi 1 g aaﬂ/‘feoﬁ%e%nﬁ’r?&e 6l O?ke? {88 RN B b0 RV REVHHi bi t or s,
anti angi oggaRISTS p@ﬁgnﬁhé lig@dt-spelciHcl ROWBL, Qfeyco@gleatgél, wil WRASE 2SPRCHHIsFhate-

ant i bodi es, vacci nes, § ant i bi ot| cs. [00127] Standard i mmunol ogi cal,

bi ochemi cAnfferadh élahml(BBﬁ) e @ﬁsu%wgﬁﬁt(mm @ﬁélwub@‘nat@@ﬂ w@éraédeni inradl : A Fasiok nown

th I
Current - PrYOUATS E8ieflneS BB B RGN B R o a4 inebuf 0 s
avai | abl eot@nigat & 4°Croal mbngg@mﬁoemt They g3leeaeht slm%hepwkad ufﬁo al ogy, in

| munol ogy, in Cell Biol oge in Protein Chemi stry, in. Pharnmacol og and
ot hers. AFHSP‘PSé]P]é?rC@HE@b W dptatr@m%e wu%f@ﬁﬁnta@sn thedigapfsPeqiieprofdR ei n ar e

IOPC grlfjggg 1§Yegov€1fﬂ?5 W qep & fler ?illéerruﬁlrranbfzatlgm L5560 ol dPgE gt | on

eluted fractlons was read to 1dent1fy fractlons containing the ligands. The column was

washed and stored at 4°C for repeated use.
Example 3
Identification of proteins bound to PI-2301 or Cop-1

[00132] Samples containing PI-2301 binding proteins or Cop-1 binding proteins
were obtained by the method of Example 1 or Example 2. These samples were then
enzymatically digested and analyzed by liquid chromatography tandem mass spectrometry
(LC-MS/MS) for the purpose of identify the proteins which bind PI-2301 or Cop-1.

Briefly, an aliquot of each sample was digested with the sequence specific protease, trypsin.
After digestion, the protein peptide mixture was analyzed by LC-MS/MS. Peptides were
separate based on their retention to a release phase column and then sprayed into a mass

spectrometer. During the spraying process the peptide picked up a +2 or +3 charge and the
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WO 2011/ 063043PCT/ US2010/ 057106 [00128] PI - 2301 (a YFAK random sequence
polynmer) or Cop-1 (a YEAK random sequence polyner) were nmade up at a
concent r avpaniiafe3@30 ng/ nL and were diluted i n 5% nor malpCmarsaoo®srioen i n PBS
to concentrations of 100 ng/nL, 50 ng/ni, 25 ng/nL, or 12.5 ng/nL, and
added to normal human serum Binding of Pl-2301_or Copp-1 to.serum proteins
cont ai ned™a {AETBFRBMORTRF IR PV i EIge {8t ggaggptgﬁrdw ?élrgnbécap St

anti - YFAKo%rcﬁd'i‘%@fartio%E kR EREnRRlddRHoBRion QR 86 0nd e ARt nEdiRfsRiat €
was bl ocked wth PBS/0.1% Tween 20 for 2 hours at roomtenperature. PI-2301
or Cop-1 sanpleds Thesedragaranapdticrubi danttieah hancoRrBBI ot nlor tiradreheatdingsentum and
added to th blqp d and washe hwellg.offthe ELI%@ | ate, The al-2301 or
Cop-1 in R&IEIC WP s UG e eRE BT hBBLHY B - 2301 or
Cop-1 was tHe8ram¢ gt onesiticns it liatiR indulichiRs 6k LOSTNRMRotéRs from the
Protein-A-purified anti-rabbit anti-Pl-2301 or anti-rabbit anti-Cop-1,
diluted t and bRblcemploreentiese lippprotessdvan faund boih wrthe 23 Glasew!d ard 1 hr
at RT. After~an p e e. unho it .anti-2301 or
fabbi ¢ anii G851 B CEb TN BAL SREIR IR MR OBl oni

| gG HRP ( bemnplemeadhrsRimencxid@sand¢onjpugat ed anti body to rabbit 1gG was
added to the well. After washing away any unbound secondary anti body,

substrate for HRP was added to the wells and. incubated for 15 m nutes,

whi ch yi el¥dd3k bl uERE {PURRATIZES HheeeTyR T SRINHHERC T80 BIO¥H VB AT N ded,

t he intengj i o8 W] . n f | -2301 or
Cop-1 in filchi 8 Twwrlﬁgl ﬁ’%ﬁeﬁ?é‘%@mcfgnféikﬁ@%“@eﬁaﬂ;ﬁr‘ﬁﬁtfﬂ& Pk R 22
pl at e r eadetylafied oanén-teatyleted v @hevasnigle pertaine o efeoobt@aethinsenetbbd singlas &y um

| i K ith Pl-2301 -1 tively. The |jinit of
Prbs03 ol ENtals T ASE DR BroPE uedm L eR i g Rotd bTbrRsdls ik
results i Geraf. AR@n 0dAPRAEIAMDINIE CopSl Werk irREnBEOYE aPRTHNIOYAEht-ELI SA

plate wells used to determ ne background are treated as described above
except Pl YEIK afibodiss, andvgetectndi witlestcopdoy 30fjiRdsslang daticetiqn ispgants. i yeri|ng. 2.

On the x-axis.. the neentration of ¢ I tide mxture. is indicated.
On the y- Bdhs VR eb i B el and KA iad ol 4 Sslined s 3ef Padondar y
anti bodi egn tife S48bsordlnddl @hes daenioartdgahi. oNScdé o PITPdrespdRRito de m Xt ures,

t he detection of conjugates by anti-Pl-2301 or anti-Cop-1 antibodies is

hi gher t haignifiserge V@bmq% T a-ppﬁr?é compaisee backgepnd gbsarbancarand is qonsaleprg) m_
correspongs;: : approximately 2 ng in a human patient. WO
2011/0630%%%%%7%&%%%@%%@7106 Exanpl e 2 Capture of conplexes on a colum
[00131] I mobi | i zed PI-2301 or Cop-1 was prepared by reacting the peptides
wi t h CNBr {dB4lvat ed WSelehrapmsekptideprdentdtdd byathe dhetlardgbdopoare egheaetbodgudphy

medi um use rd bilizing Iigands r ot ei eptides, nucleic. acids)
Cont ai ni i BEPi AR fsey B A raecBRGLSHE Tk ailer bt rbiricap, WPryy
after wei g{éisﬁgngéggl)gbeoig(gﬁ%g&gm B, the freeze-dried CNBr-Sepharose0 was
washed 10 X 15 mnutes with cold 1nM HCl (use approximately 200 nL 1 nmM

HC /gram dri ed Sepharose) then 2 X with coupling buffer. The |igand was

di ssolved in coupling buffer to the desired concentration, conbined with

t he G\IB&@;QQ@OEeO ina l:2 ratio (use 1 volume of ligand to 2 vol unes of
washed r- penar ose0 gel) then incubated overnight at 4C on a rocking
platform Any remaining active sites on the gel were bl ocked and then
washed t oQoaiparBoanyf epgaides| co@apositidn peros$ yvdricus! ilgagthls s@edofsi ®f pDSPei n,

t he coupl ed gel, was washed 2 X in phosphate-buffered saline (PBS), the
desired r E¥YBAYUPRSr um cel | supernatant) was added in a 1:2 ratio (1

vol unme of reagent to 2 volunes of washed CNBr- SepharoseO gel) then

i ncubat ed |PMS5F! ght Faﬂoﬁlﬁg@?ntﬁeﬁp&ﬂﬂiﬁgreﬁi B5DP bMpostiGnsIRIr/ck SRy Bligr ry was
packed into a di sposable colum, washed to renove unbound reagent, then the
| i gand- sppldstisgnthesat @iy sedigion phesdsywihchis aht owiphdd idts er batglfos emadp My the

tralization, t bsorb t 28 f the.eluted fracti d
Lo dent 15 Puet PORERE SRR n e ae] Bl P Sigutb P P ASL RSl Raha™
stored at pffeedsed magBealsRd ang QombXRABdE adialisleidihg bioaisa@) DépcRADESnABe bound

to PI-2301 or Cop-1 . ' ' '
indication of the DSP composition, appropriate bioassays include the release of CCL22 by
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[ 00132] Sanpl es containing Pl-2301 binding proteins or Cop-1 binding
proteins were obtained by the nethod of Exanple 1 or Exanple 2. These
sanpl es wepeoties4enzymati cal ly di gested and anal yzed byciriuseeid/ 057106

chr omat ogr aphy tandem mass spectronetry (LC-MS/MS) for the purpose of
identify the proteinsg which hind Pl-2301 or Cop-1. Briefly, .an aliguot of
each sanpi { ciegeliBg %W&%-ﬁe@ém@ﬁkgﬂgw@@w&, fHdpauns e puding
After di 9§§§énﬂﬁgr5t&%s%%é Bs MGRE DA Binpbiikin Wasin ARRLYBISE s, bfs MR VS.

Pepti des were separate sed on their retention to a rel ease phase col um
and then dgrayedsisto ol peptslkes specnriodeidenl pdptidésthattdiepeperayn amy givotess t he
pepti de picked up .a, +2 or +3 char nd the. mass.spectroneter nonitors the
mass over BIRSIGET 1ot FECCHS AT 1aS P SQmBogi T SE RO RaRd (O JPER A ge rati o
it is thegnhbhasimerhiad s@%e@%&?bﬁid&@ aMd/bhtyBaserpephbesthe cdlspeiptepadchRuns are
recorded. These fragnment patterns can then be conpared to the theoretical
fragment papssehadiftsrend prockssenanglost ei ns. This nol di ng of experi nent al
fragnent patterns to theoretical fragnent patterns resulted in the

These |1 pialbi ns adh Loy SbBORLER L RSP o (AR P TR ESE o
sanpl e. Thaukgpettins anpbkld alpporthdd seacembodigicatspthotceptose proeinudianpgotemngdl enent
proteins such as and C4A [901331Fi ure 3 sumari zes the seruym proteins
in nor mal Fite Bt Rl B ST ATSRTER VRS, PRI TR T nipe

bi ndi ng_ t Gerfthr#5h 9boRProthe Biia23PloriRerdiic BRI AL il OAGRLKIAL ed-
The sanpl e proteins were obtalne a nethod simlar to that of Exanple 1
wher ei n t heurfd te 230¥enciolideppbriner ebendonsidtcanatrdxs wach wenttfymgonent dniahigsetr um

Binding c | ex of. Pl -2301 or .Cop-1 were recogni zed by anti - YEAK or

ant 1 vEAK TR Goaud e gonBtp i THOSHBURAGF 5 SfF Pt BBt k8t cct i on
reagent s. caRfitidAsPAALAbR% BER ofDYPSE Hin@M HRRek! B¥na Neidrd@Rhink Q4 .
Proteins are assigned a score based on the A450 absorbance of the detection

reagent . Msod@cpidepothe bpvskprptides wil ke ditgai The BSEeocpadasasaitedinddisn0l, as

conpared toQ backgrQ absor bance, - a .S _consi dere atistically.

oot 11 cantrnagn R i Rk Red SER0 Rt RATETRELRSE PRS2 i sbove
ar e expechgdidetddbdthnbtheDEPsprophireionOYEHtRSS Ayt By téitheGehen PiRdngpi®din t h
DSPs in order to enpirically identify the strongest DSP-bi ndi ng serum

pr ot ei ns. TEBtHIRPP Ehegorh Pé&rqogmsmpn,dé%mea@@e Obhpdyia mefs aad pertidgaequsnscs,

| engths & . i 14 : | Qw St i fferent
DSP conpogb%%gﬁg%nF?Hnggg%%fgkggﬁg%éeﬁégﬁggg&ggﬁkﬁgg%ga%€§%§ﬁgg{%eion phase
synt hesi spejitides.i Tk shadacadristiod of isslated DiSPespridekefrday chdtelosaiibberesrpacd withng
process, and individual batches of m xtures manufactured by different
processes® th&- t ested and conpared for variation using bioassays.
Dependi ng on the indication of the DSP conposition, appropriate bioassays
include the rel ease of CCL22 by the nonocyte cell |ine RAWG64.7, ex Vivo
proliferation assays, and neasuring the binding of serumproteins to
peptides in the DSP conposition. Using these bioassays, one may determ ne
subsets of peptides or even individual peptides that are present in any

gi ven process or |lot. Processes and |ots of DSP conpositions wll be
conpared to determ ne whet her the sane subsets of peptides and/or types of
peptides are consistently represented across the different processes and

| ots. [00136] A plurality of identifying resins are prepared by inmobilizing
a selection of
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serum proteins on solid support. In sone enbodi nents, the capture protein
is a protein of Figure 3. Each solid support will contain at |east one
serum proveizni/med3i f nmore than one serum protein i s boeau/useomwhs7ise! i d
support, then the ratio of the individual serum proteins bound to a given
solid support will be consistent across each identifying resin. An aliquot
fron1each%ﬁ%ﬂaﬂ?‘the DSP conposition will be applied to its own solid
support, under conditions that allow a subset of DSPs to bind to the serum
proteins. After washing away unbound peptides, the bound peptides will be
el uted. The DSR mpetpod deslciesth@t E$Piqontposisionpaomgriswigt | be furt her

characterized for (1 .esence, of. distinct DSP peptides, (2), ratios of
peptides to on%‘anopﬁﬁﬁﬁn%§§&ﬁpﬁ%% XP%EP&?aﬁgﬁPngge?%QPﬁﬁ?'HH?O the serum
bi ndi ng protein, reb@@?aﬁkkg the total DSP conmposition, (4) presence of

bi nding notifs and peptide sequences, (5) am no acid conposition and rati os
of ami no aci dsb- andﬂﬁl};ﬁtﬁtﬂhépn@hlam@t@pt@t pelgpatidpeistd means fpheuantitatively
characteristics of | t ti.des fromeach ot will be conpared

wi th each other. V@a%%gﬁﬁgeﬁgicﬁgﬁﬁgggﬁﬁ?mdetecting a DSP conposition
conprising: a.cproviéekmginhgHihdh@of thalDIP gt spioapa tatdnevr dfor®Retd ofiptiir e
capture polypeptides; b. affixing the one or nore capture polypeptides to a
means for quantitatPU&EPSPtEet ecting the DSP conposition; and c. deternining
bi ndi ng of the DSP conposition to the one or nore said capture pol ypepti de.
2. A method for inproving the design of a DSP conposition, conprising: a.
provi di ng2a subshethdd &rligmppiviee the dpagadt ©PSBfcoompesiton, mongprismgt ur e

pol ypeptides; b. affixi t he one or nore captur ol ypepti des to a neans
for quantitatifely B@Vé‘g’?% ?\é&lsﬁé‘t@%PP‘HSrPﬁ%ﬁqOBr‘??o 6.0%‘59‘%%’%%9 bi ndi ng of
the DSP conposi tionptionthigie@ne or nore said capture pol ypeptides; d.

adj usting the design o? t he 'DSP conposition to either enhance or reduce

bi ndi ng to onebor neffingibt oneopwbigprpturepslypeptideepeamicany fot @pnfityivelfy .
optionally repeating steps -e), wherein adjusting the design of said DSP
conposi tion resultsg@ﬁagﬁﬁhéﬁ§$éanngo%f: i ncreased bioavailability,
reduction in texici ipterndiffhg bidiR@6Ltht M ddngRfSition to the one or more said capture

polypeptides;

d. adjusting the design of the DSP composition to either enhance or reduce
binding to one or more capture polypeptides;

e. repeating step (c);

f. optionally repeating steps (c-¢),

wherein adjusting the design of said DSP composition results in any one or more of:

increased bioavailability, reduction in toxicity, and increase in efficacy.

3. A method for detecting species within a DSP composition, comprising:
a. providing a substantially pure preparation of one or more capture
polypeptides;
b. affixing the one or more capture polypeptides to a solid support;
C. contacting the solid support with the DSP composition; and
d. determining binding of individual species of the DSP composition to the
solid support.

- 43 -



3. A nethod for detecting species wthin a DSP conposition, conprising: a.
providing a substantially pure preparation of one or nore capture

pol ypept iwopiime3@Bf i xi ng the one or nore capture pol ypepriusesiowsrias sol i d
support; c. contacting the solid support with the DSP conposition; and d.

det er mi ni ng bi ndi i.ndi vi.du eci of th DSP osition to the
sol i d supgort %%985%1@‘8%&@5%?/‘1 DabISE P B iR O SECRBROHGP™ mpr ovi ng

t he design of §&ﬁﬁﬁ§§ W thin a DSP conp05|t|on conprising: a. providing a
substantially pure preparatlon of one or nore capture pol ypeptides; b.
affixing the one orpmmbng:amhﬁtaatlpbyWemap&eﬁmn@fan@oﬂmdremappmt C.
contacting the solid g g{t with the DSP conposition; d. determ ning

bi ndi ng of |nd|V|duB?yB “®s of the DSP conposition to the solid support;

e. adjusting the deﬁffﬁmg%ebﬁ@oﬂﬁerec&ga@@pélymptfd@swémﬁ seppance or reduce

binding to one or nore capture polypeptides . repeating step (d); g.
optional | y repeati ngoaams thasalid support with the DSP composition;
d. determining binding of individual species of the DSP composition to the
solid support;
e. adjusting the design of the DSP composition to either enhance or reduce

binding to one or more capture polypeptides;
f. repeating step (d);
g. optionally repeating steps (d-f),
wherein adjusting the design of species of said DSP composition results in any one

or more of: increased bioavailability, reduction in toxicity, and increase in efficacy.

5. The method of any of claims 1-4, wherein the one or more capture polypeptides of
(a) are identified by:
L. affixing the DSP composition to a solid support;
1l contacting said solid support in (i) with a protein-containing biological fluid;
1il. identifying the proteins from (ii) specifically bound to the solid support in
(@

wherein a protein identified in (ii) is a capture polypeptide.

6. The method of any of claim 1-5, wherein the capture polypeptide is selected from
complement component C3, apolipoprotein A-1 preproprotein, apolipoprotein A-11
preproprotein (apolipoprotein D), complement component C4A, trypsin inhibitor,
inter-alpha-trypsin inhibitor family heavy chain-related protein (IHRP), alpha-1-B-
glycoprotein, alpha-1-antitrypsin, apolipoprotein A-IV, ceruloplasmin, unnamed
protein product (NCBI Locus/Accession No. CAA34971), apolipoprotein E,
complement factor B, prealbumin, apolipoprotein C-111, alpha2-HS glycoprotein,
apolipoprotein J precursor, Chain C, Immunoglobulin M, immunoglobulin lambda
light chain, Coagulation factor II (thrombin), Ig kappa chain V-III (KAU cold

agglutinin), apolipoprotein J precursor, Ig A1 Bur, histidine-rich glycoprotein
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wherein adjusting the design of species of said DSP conposition results in
any one or nore of: increased bioavailability, reduction in toxicity, and

i ncrease wo 2efffies@sy. 5. The nmet hod of any of clains 1-4pCuhse@onstihe one or
nore capture pol ypeptides of (a) are identified by: i. affixing the DSP

conposition to a solid, support; ii. contacting said solid support_in (i)
with a protei nPESHEH %s%-ﬁ*?&-%‘qp%aweﬂ grlaoln HSPf.SO“?l_d‘é?Pi?‘i“FWﬂ&E"?’H@r Breitei ns
from (ii) Specqpib%%tkiﬁa&(?ﬂﬁgarﬂéa prORiRbUH SNPBPLbMA EQssi¥lIRGE N @ pr ot el n

identified in ( I's a capture polypeptide. 6.The nmethod of any of claim

1-5, wherein t RAA2KO0) enpld Jrpept.i de is sel ected from conpl ement conponent
C3, apolipoprotein A-1 preproprotein, apolipoprotein A-Il preproprotein
(apol i poprotein D), conplenment conponent C4A, trypsin inhibitor,

inter-al pha-trypsktod RiH Rick@inih@iRe|YeBRRVF 2aDSP quﬁﬁés@t‘i&ﬁc_o@ﬁp?fsﬁig’thé befP?)
al pha-1-Bgl ycoprotein, alpha-Il-antitrypsin, apolipoprotein A-1YV,
cer ul opl asm n, aunnafgiiny eeairmqie orieins sicBrd fromrompbaesns compewsnt CAA34971)

apol i poprotein E, c nt. f.a r e i .apoki r i.n G111,

al pha2- HS gl ycopr ot g‘i%ﬁl,pggﬁoé 1?6*6%3’% éﬁjﬁog{np?%@ﬁj?g&tefg%igipﬁ&%,o&tloﬁ%lrﬁnogl obul in
M i munogl obul i n | gipotipopro@hi D§; kRamplen{ddagithpdicanC4Act-gisid inh{Witor,antei-n) , 19
kappa chain V-111 (KAU cold agglutinin), apolipoprotein J precursor, Ig A
Bur, histidine-richalghyéapsaimibitorfraiyhedw, chamnpiskicl ngtey) EBE.alRhan! -

gelsolin isoforma gr - Linhi bi i : r ptrei nmed
protein product (NCBI Eﬁlﬁ%{[ 3@%%%‘:@2%?oaﬁﬂfﬁ%@%'é‘%‘ﬁ’gﬁfﬁafgﬁr g@ﬁﬁgﬁgﬁﬁﬁ 7. A
nmet hod for deter m numgnidderpteasgndect ONCB1 DSRuscAogeeson NonCANBEHTHL ng t he
steps: a. affixing onoi. or mr roteins selected from conpl enent onent
C3, apolipoprotein A2 IPBP@IS?”P)%F Beaplgmes FiPpEpPIEE Pﬂlllh-ap?llliﬂpé?}?@df'mi n
(apol i poprotein D), al‘ﬁﬁé@h@@%op?&@iﬁ?@ﬁ&ﬁpo%intﬁp\f&%'r%r,' @bt or,

interal pha-trypsin inhibitorfamly heavy chain-related protein (IHRP),

al pha- 1- B- gl ycopr otreimppogbipHa-M; ammibeglemilin lampdd light shaneCongalation factor
cerul opl asm n, unna rot ei.n. prodyct cus/ Accessi.on : A34971) ,
apol i poprotein E, cﬁer@]rgwgﬁls Iﬁa@?%ar Cq’é,m W%Cﬂ a&ﬁﬁﬁ%in%’parp(?i\lg?mgéﬁﬁ l,

al pha2- HS gl ycopr ot giclursa @ AR B OlhiStidinelribl F@ubmfain FR3IRoCA IpHamLSgl obul i n
M i nmunogl obul in | anbda |'ight chain, Coagulation factor Il (thrombin), Ig
kappa chain V-111 (Eaerrroten. gglgplin isafaiin a prpeirb@oiphihiiter Kuditpivde prafoinasel g Al
Bur, histidine-rich pr.ot ei r I i

gel solin isoforma B%%%@s‘%&eﬁll ﬁ%ﬁ?%cﬁglgrbﬁigﬁflﬁégg%ﬁéoﬁgt g?&%z%g §$@U%}1dalﬁed
protein product ( NCBkhdifesshRasehsiqomtiNgveGARIEHDE kaidDBP ¢gnpbsitivaiinat 0 a
means for quantitatively detecting said DSP conposition in a sanple; and b.
det erni ning the | evéMRJE; @i d DSP conposition in said sanple.

b. determining the level of said DSP composition in said sample.

8. The method of any of claims 1-4 wherein a capture polypeptide is selected from
complement component C3, apolipoprotein A-1 preproprotein, apolipoprotein A-11
preproprotein (apolipoprotein D), complement component C4A, trypsin inhibitor,
inter-alpha-trypsin inhibitor family heavy chain-related protein (IHRP), alpha-1-B-
glycoprotein, alpha-1-antitrypsin, apolipoprotein A-IV, ceruloplasmin, unnamed
protein product (NCBI Locus/Accession No. CAA34971), apolipoprotein E,
complement factor B, prealbumin, apolipoprotein C-111, alpha2-HS glycoprotein,
apolipoprotein J precursor, Chain C, Immunoglobulin M, immunoglobulin lambda
light chain, Coagulation factor II (thrombin), Ig kappa chain V-III (KAU cold
agglutinin), apolipoprotein J precursor, Ig A1 Bur, histidine-rich glycoprotein

precursor, Alpha-2-HS-glycoprotein, gelsolin isoform a precursor, inhibitor Kunitz
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8. The nethod of any of clains 1-4 wherein a capture pol ypeptide is sel ected
from conpl enent conponent C3, apolipoprotein A-1 preproprotein,

apol i poprwbenmn/83d48 preproprotei n (apolipoprotein D), cecpluscenbsaosponent
C4A, trypsin inhibitor, inter-alpha-trypsin inhibitor famly heavy

chain-related protein (IHRP), al pha:|-Bgl rotein, alpha-]-antitrypsin,
apol i popr ot ei nPY,R-eIpV’,tm@ %P%Jﬁi“@rﬁeﬂt,elqmﬁg‘f‘%gﬁgpgﬁ“@?‘l‘?/%?c(?%% Nencsl
Locus/ Accessi op AMRg 6534 PT)-chARO! | poprotein E, conpl ement factor B,

preal bum n, apolipoprotein CI11, al pha2-HS glycoprotein, apolipoprotein J
precursor, Chain C, |nmunoglobulin M inmmunoglobulin |anmbda |ight chain,

agatut i ni B aontibibReRIoRTRE R of PERP SRogn vk bl Sy

gl ycoprotei n pegapifisieg:, Al pha-2-HS-gl ycoprotein, gelsolin isoforma
precursor, inhibitor Kunitz type proteinase, unnamed protein product (NCBI
Locus/ Accessi offt)No. capactiggsly biotpgiral spnuple waihrt lgstongseploes fdypapédect i ng

presence of &, OSP couRastd el Apheloeniahy ST FrnSOMRRL S0 Gont ),

contacting the biological sanp l'east one capture po

cont ai ned i n nor mal rdbbitaerasesranal MouSEderd) dOrHAl TR, hombad fSedt dcraorimal

rabbit sera, normal nouse sera, normal rat sera, normal ferret sera, nornal
pig sera, normal doB8&sEFanoE 488 S¢arEma Oo{,se%wﬁm”@w@%@@&a? CAAl cow
sera; and (b) detectingljhe presence or absence of binding of the capture
pol ypeptide to the DSP conposition, wherein the presence of binding

i ndi cat es t he flresedeectofg tbSPresorwpos hbscoce ofrbindiag bf the egptosd padgreptide tol 0. The

met hod of claim?9, m% gl%n t he.capture polypeptide is selected froma
pol ypepti de conpris 35 YRR Pne conponent of the HDL proteome, LDL

proteome, or alyhbRaSthe PRASRIHMiRSiRY Bldltated ThehrBRhBOSE HOP cHpb&Glida thbe
presence of a DSP conposition conprising YFAK or YEAK peptides in a

bi ol ogi cal sanpl e, bwohwi¢assmple( a) contacting the biol ogical sanple with at
| east one capture pol ypeptide
10.  The method of claim 9, wherein the capture polypeptide is selected from a
polypeptide comprising at least one component of the HDL proteome, LDL

proteome, or at least one serum protein.

11. A method for detecting the presence of a DSP composition comprising YFAK or

YEAK peptides in a biological sample, comprising:

(a) contacting the biological sample with at least one capture polypeptide
comprising a peptide selected from: complement component C3,
apolipoprotein A-1 preproprotein, apolipoprotein A-II preproprotein
(apolipoprotein D), complement component C4A, trypsin inhibitor, inter-
alpha-trypsin inhibitor family heavy chain-related protein (IHRP), alpha-1-
B-glycoprotein, alpha-1-antitrypsin, apolipoprotein A-IV, ceruloplasmin,
unnamed protein product (NCBI Locus/Accession No. CAA34971),
apolipoprotein E, complement factor B, prealbumin, apolipoprotein C-III,
alpha2-HS glycoprotein, apolipoprotein J precursor, Chain C,
Immunoglobulin M, immunoglobulin lambda light chain, Coagulation factor
IT (thrombin), Ig kappa chain V-III (KAU cold agglutinin), apolipoprotein J
precursor, Ig Al Bur, histidine-rich glycoprotein precursor, Alpha-2-HS-
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conprising a peptide selected from conplenment conponent C3, apolipoprotein
A-1 preproprotein, apolipoprotein A-lIl preproprotein (apolipoprotein D),
conpl emrenwoconpeaEat C4A, trypsin inhibitor, interal phaPcmyyssem/osmihé bitor
famly heavy chain-related protein (IHRP), alpha-1- B-glycoprotein,

al pha-I-antitrypsin, apolipoprotein A-1V, cerul oplasmn, unnanmed protein
product (NCBI Locu;g];ﬁ(Eg@§§11br$elf§Bl.ln éﬂ%@mrf?u%o&h@&ﬁr St8ith DS PEYRBREmeNt
factor B, prealbumi fnnaRRldBRRT ekt (GCBl Loc @) REGLsiENG! ¢ AMRRALS! fhd Ig

apol i poprotein J precursor, Chain C, I munoglobulin M 1 nmunogl obul i

| ambda | i ght chain, JCoaguwngdti on factor Il (thronmbin), Ig kappa chain V-I11

hi st i ne- 1 ont ) ycBPFUTE e BRSULF 6P o o8 Rior Gy BeRI95 <ol i n

i sof orm a precur sor thel P BdrhfdsitlgaNi t z type protei nase, unnaned protein
product (NCBI Locus/Accession No. CAA28659), and |Ig J-chain; and '
(b) det ecti ng t Whcisiredie peescrse o ibiuhrsindfcatss tigi iescate eheFaKprorARgIcpidgst i de

to the DSP conpositio er.ej presence of binding indicates the
presence of YFAK ori‘\?@iﬂiygg‘%%&}@%@?n t he bi ol ogi cal sanple. 12. A nethod for

measuring an anmount of a DSP conposition conprising YFAK or YEAK peptides
in a biol ogi cal sanple, conprising: (a) contacting the bialogical sanple
with at | éast OnecthapiQirecasyiggEpiment 06 mhSPsomypositin semaesias YA ear f r om
conpl ement  congey i j - r eproprotein, apolipoprotein
A-11 preproprotel ;K] epo’elS po%?lggb%?%?ﬁ)ﬁﬁ%?ﬁéfpgﬁ@%t conponent C4A, trypsin

i nhi bitor, inteé&nal pbentaatingshabioloigidal samiplé anmthlay 1dastaonyg capratrapal@eptidd pr ot ei n
(IHRP), al pha-1- B-glycoprotein,, al pha-Il-antitrypsin, apolipgprotein A-1YV,
Cer Ul opl ashi . unnahRYHPBIE PP QaliEied (IRAEOIEISM ARBREBMYR No. CAA34971)

apol i poprotein E, comlgpRmtin ¢ bRlr&roRIeahphteiA Rt RORbALEIR C 111,
al pha2- HS gl ycoprotel n, apolipoprotein J precursor, Chain C, |Inmunogl obulin
M i mmunogl obul i n | Gapblpoproighnt Dg lvainplecn@oa gerhpanconCA Actrypsid inh{bitor,omtoi-n) , 1 g

kappa chain V-111 ( ol d agg].utini apoli poprotein J rsor,.lg Al
Bur i ot di ne-ri ch Gy ESBrBTaNH ety befy e e e T BHRE e -
gel solin isoforma preacedpsetein, hIpha-0idndiry i dpalipofRechr AU basRplasmnaned
protei n product (NCBI Eocus/ Accessi on No. CARZ%%JS)‘, and I g J-chain; (b)
quantifying a | evel usHanyidiuptetp mpdediENEBpLaces/ peicypepNodeARg4Phb, DSP
conposi tion; wherein_ t V i.ndj ng i ndi - - f~the DSP
conposition in the 03&%81}02%{? hs gér%ﬁlgﬂlg&%@%&r}%t ﬁ%%il%ﬁ @Ib’r%glgﬁohg%taﬁ ¢ tlﬁ
bi oavai |l ability of alphSPHSAIpapIdttian apsligppiasindl prece@smprCizing, WO
2011/ 063043PCT/ US2010/ 057106 . , , , , ,
Immunoglobulin M, immunoglobulin lambda light chain, Coagulation factor
IT (thrombin), Ig kappa chain V-III (KAU cold agglutinin), apolipoprotein J
precursor, Ig Al Bur, histidine-rich glycoprotein precursor, Alpha-2-HS-
glycoprotein, gelsolin isoform a precursor, inhibitor Kunitz type proteinase,
unnamed protein product (NCBI Locus/Accession No. CAA28659), and Ig
J-chain,;
(b) quantifying a level of binding of the capture polypeptide to the DSP
composition;
wherein the level of binding indicates the amount of the DSP composition in the

biological sample.

13. A method for measuring bioavailability of a DSP composition in a mammal,

comprising:
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(a) admnistering to a manmal a dose of a conposition conprising the DSP
conposition; (b) renoving a biological sanple fromthe subject; and (c)
cont act i nyotzha/dsB@Bogi cal sanple with at | east one capt ece/ysedippspdé de
conprising a peptide selected from conpl ement conponent C3, apoli popr otein

A-1 preproprotein, apolipoprotein A-1] preproprotei.n ( I I o n D),

conpl enent corrgaénenf1 r@&l ertl}g;}aélfﬂam%k ‘b&QSSrOfaCH’EnQP%P% T?Prg}sg%é) CitHi bi t or
fam |y heavy chai n- E@Ihﬁ(gsgqionorot ein (I HRP), al pha-1- B-glycoprotein,

al pha-1-antitrypsin, apolipoprotein A-1V, cerul oplasm n, unnaned protein
product ( NCBI Ltocusteﬁmvmat broldgncal w@agrbn) theapbgba;tpmpi ot ei n E, conpl enent

factor B, prea umn ol i tein CLII 2 HS copr ot ,

apol i poprot ei n 3 prg%tﬁ?cg tﬁ)?ﬁlgfﬁlcé Sa\%%@l%%ﬂ 19[]“ ﬁ%l in

| anbda i ght chain, &apay ? etideastedted filond &cfiﬁﬂ@fﬁbﬁl)oo &@n&ﬁma chain V-111
(KAU col d aggl utinin), apolipoprotein J precursor, Bur

histidine-rich glycapr wpetqﬁelpﬁe&:me@mpromtphmlmomWéoHrm@mpproteg@l solin

f
T 8 oL 0 o B R OB AR RS ARG B
determ ning the bi oalphikgbihiidhibiedr fhhgy B&RfythaihO@latte(tpftoteﬂl @IHRPDIal)lb}thl-Cal

sanple. 14. A method for determning a suitable dose of a DSP conposition to
adnmini ster to a subPeglycamrotaivealphir raélaﬁyp%mﬁpllmm@t@m(%)waaﬁrﬂlm@@@m,ng to

the subject a dose(C§I tﬂ%IPC?'[PIH‘;%H?%Z'(@FQFM&@A&%@&}ggWéA%3 |cal sanpl e

fromthe subject; contact| ogi cal gast one
capture pol ypepti deagwipppicséindf, eorpplpticiefaster Be predlbiimimapoligipesteintC-¢ldponent

C3, i tei - t | i t A-1 | t
Capol | poprotein' D) . bbb} SHURRE o e B TR G L or +
i nteral pha-trypsin hﬁ&hﬁbgmuﬁn@w lrﬂmnﬁ@gwblﬁmhﬁbaﬂlg}h%ﬁalﬁreéaﬂgu[hu()h R
al pha-1- B-glycoprotein, alpha-| Zantitrypsin, apolipoprotein A

cerul opl asm n, unnaHE(dlrpmbtné,l Ig kapdehein YNGHMB@ukilagghmsm)mpomoerBHQH) ,
apollpoprotelnE conpl ement ,factor. B,. r. | bum n 0 ei L,

al pha2- HS gl ycopr ot B urs%rpgg N%F%lﬁtilq%n ﬁ?%rBFem%ﬁ Tﬁ %A?th?“rfﬁﬁggl obul i n
M i munogl obul i n' | aRkerotding @%ls@h@lsﬁforﬁ%ﬁ%&ﬁ&dﬂﬁhf@t@% Kﬁmiti tylpk praroihg) . 19

kappa chain V-111 (KAU cold agglutinin), apol |§oprot ein precursor, Ig A

Bur, histidine-ri chu@lmmr@&eéimow%élﬂﬂ%mcw presson-Ng) 96«5\;218655@5 pnd Ig

gel sol in isoform ac%rE{Hr sor, inhibitor Kunitz type proteinase, unnaned
protein product (N ocus/AcceSS| on No. CAA28659), and Ig J-chain; (d)
determ ning a tevsdly dferiniieng tptbivaeapadiypepthcddSP Bompesitidroinalé bialogsanp! e;

(e) optionally repeating steps (a) through (d) using a different dose; and
(g)conparing the | e¥8M¥°t o a predeterm ned suitable |evel of the DSP
conposition in the biological sanple; wherein the suitable dose is the dose
that results in the predeterm ned suitable | evel of the DSP composition in
t he bi ol o@é.cal Asacthbeé for determining a suitable dose of a DSP composition to administer to a

subject in need thereof, comprising:

(a) administering to the subject a dose of the DSP composition;

(b) removing a biological sample from the subject;

() contacting the biological sample with at least one capture polypeptide
comprising a peptide selected from complement component C3,
apolipoprotein A-1 preproprotein, apolipoprotein A-II preproprotein
(apolipoprotein D), complement component C4A, trypsin inhibitor, inter-
alpha-trypsin inhibitor family heavy chain-related protein (IHRP), alpha-1-
B-glycoprotein, alpha-1-antitrypsin, apolipoprotein A-IV, ceruloplasmin,
unnamed protein product (NCBI Locus/Accession No. CAA34971),

apolipoprotein E, complement factor B, prealbumin, apolipoprotein C-III,
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15. A nethod for treating or preventing an unwanted i nmune response in a
subj ect, conprising: (a)admnistering to the subject a suitable dose of a
DSP conposotznome3mBer ei n such suitabl e dose is determ n@edThig2010/057106
(Oadmi nistering to the subject a dose of the DSP conposition; (ii)

removi ng a biological sanmple fromthe experinental subject;  (iii)
contacting the bi ol g@h -ﬁ%sémpéotwt ﬁp%lﬂ;)qpé%i%lfl]d’ﬁ@u&%t 4 Gol ypept i de

sel ected from conpl ﬁﬁﬁﬂﬁoél%‘[ﬂﬁﬂﬁmm&ﬁmog?&ﬁhan%B@i l%%lﬂ chaih, @6%&[&85%&&“
apol i poprotein A-I1 preproprotein (apolipoprotein , conpl ement conponent

CAA, trypsin inhi bi tidthromhingslgdapprachtarny gslilin(KAdb icbidtagglufiam)] apohpepuygtein J
chain-related protein (IH , a- | -.B-gl ycoprotein, alpha-]- it rypsin,
2pol | popr ot e ' a1 VPRt shpa g inciReh EBPORaRT beSuudt: Altieat Hs"

Locus/ Accessi on No. ofoAARBRTL oelsaRPIsbRRRI P8 sdr, inhibill RIBY typd pr&tkinke,
preal bum n, apolipoprotein C—! 1, al pha2- gl ycoprotein, apolipoprotein J
precursor, Chain C, umnmﬂﬁdgpt@mrpdquNCBMng@/gmsslm Nanﬁdéﬂ%@ﬁgt anghigi n,
Coagul ation factor h_lchéi hrombin), 1g kappa chain V-111 (KAU cold
agglutinin), apolipoprotein J precursor, Ig Al Bur, histidine-rich

gl ycoprot ei n prdeur geermiflnghalevel ldStigl sapaps pdlepeptidgéd swlbidlogisslfsamplea
precursor, inhibitor Kunitz type proteinase, unnaned protein product (NCBI

Locus/ Accessi off)No. OMQBE@)@?ﬁ%ﬂeHS&hﬂ]&‘rﬁhr@) USIEY dﬁ@(@l’i ApsF: AR a | evel of
the capture pok%ﬁe(pfzd\)/rgﬁari& th@gwgf.sﬁé g?k&@leggfﬁ%ﬁ'sﬁ %)le( lf%lelgb[fttﬁé)ﬂgi)! y repeating

. it
steps (i) thro using ent se, an conparing the
| evel (s) agai nst a peorepadterminnkdbislogicabsanplevel of the DSP conposition in

t he bi ol ogical sanple; wherein a suitable dose.is the dose that results in
the predeter m HEAELIF RIS %Qﬁ@ﬂstfslﬁdeﬁretheﬁgﬁs Brip o er%eﬁewnﬁgau&a‘ﬂﬁ 4 cal
sanple. 16. The net Bpﬁe‘ﬁs%ﬁsﬁ%@h%ﬂi&lbééal é@lﬁﬁ)‘lé’r! n the capture

pol ypeptide is | abeled. 17. The nethod of any of clainms 11-15, wherein the

capture pol ypeptide is affixed to a solid support. 18. The nethod of any of
claims 11115, LISk iSORELS LGl S0haLh 002 SR TR SQRISE A, 2Pt ure
comprising:
(a) administering to the subject a suitable dose of a DSP composition, wherein
such suitable dose is determined by:
(1) administering to the subject a dose of the DSP composition;
(i)  removing a biological sample from the experimental subject;
(iii)  contacting the biological sample with at least one capture
polypeptide selected from complement component C3, apolipoprotein A-1
preproprotein, apolipoprotein A-II preproprotein (apolipoprotein D),
complement component C4A, trypsin inhibitor, inter-alpha-trypsin inhibitor
family heavy chain-related protein (IHRP), alpha-1-B-glycoprotein, alpha-1-
antitrypsin, apolipoprotein A-IV, ceruloplasmin, unnamed protein product
(NCBI Locus/Accession No. CAA34971), apolipoprotein E, complement
factor B, prealbumin, apolipoprotein C-I11, alpha2-HS glycoprotein,
apolipoprotein J precursor, Chain C, Immunoglobulin M, immunoglobulin
lambda light chain, Coagulation factor II (thrombin), Ig kappa chain V-III
(KAU cold agglutinin), apolipoprotein J precursor, Ig A1 Bur, histidine-rich

glycoprotein precursor, Alpha-2-HS-glycoprotein, gelsolin isoform a
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19. The nmethod of any of clainms 11-15, further conprising detecting binding
of the capture polypeptide to the DSP conposition with antibodies to the
capt ure pabypapisd@de. 20. The net hod of any of clainms 11PCP/USediensiine t he
conposi tion is adm nistered subcutaneously. 21. A conposition for detecting
a DSP conposition in a biolaogical sanple, conprising at | east one capture
pol ypept i de conpri sp??@uréorpg&gb@é KO SRS PP BIR & SR hustber te&tbﬂt&éﬂ%ﬁ%&

apol i poprotein A1 Eﬁﬁﬁﬂgﬂkgﬁﬁiﬂb.@Rﬁb%&ggﬂﬁhng(ﬁa preproprotein
(apol i poprotein D), conplenment conponent rypsin inhibitor,

i nter-al phatrypsin {imhi bil¢tormifagid lpvél @hthe Qapmrmpcvlgpqitléd npﬁl@tbmlnglcalHRP) :

al pha- 1- Bglycoproteln al pha- l-antitrypsin, apolipoprotein A1V,
cerul opl asm n, unna BTotein product (NCBI Locus/Accession No. CAA34971),
apol i poprotein E, cpapl egpidnal1fediRatid stBfsq@! tRoiA (iviBghg Dqﬁf&érﬁldﬂs&ahdll

al pha2- HS glycoproteln apollpoEroteln J precursor, Chain

| munogl obul in M i fifunogoraparingthe kvelis algﬁlghtta I@Iﬁdﬁtﬁml@h@mabhlwl paideor |1
(thronbin), Ig kapp&S%Q%H&DyUO£]1&K%%ﬂ§ Lﬁsg utlnln) apol i poprotein J
precursor, Ig A Bur 'S ine-r co ro efn precursor,

Al pha- 2- HS- gl yaapreat £buitab@edoselsithe ds&ftmtm:@ltpﬁremurp%&eterﬂnmul@uitMe ewel ¢fz
type protelnase unnanmed protein product (NCBI Locus/Accession No.

CAA28659) , andtf@D%B@%ﬁﬁﬁ”“@?nﬁmﬁéWHéﬂcﬂdﬁnmkbIatlng pepti des froma sanple
conprising a DSP conposition, conprising: (a) contacting the sanple with at
| east one capture pol ypeptide conprising a peptide selected from conpl enent
conponent 1€3, dpohicpodrodtaey nf Aailnglle p¥, oprendie ithe, captuod palepepoitde inlabeled.
preproprotein (apolipoprotein D), conplenent conponent C4A, trypsin
inhibitor, inter-alpha-trypsin inhibitor famly heavy chain-related protein
(1 HRP), ajjpha- ThEnelnoaoRaR} 6 Raindl PNRs IencAdh ld o4BRIEpoIFASH IR APIALE B #1 | V.
cerul opl asmi n, unnaned protein product ( NCBI Locus/AcceSS|on No. CAA34971),
apol i popr ot ei ns#jd sspppitenent factor B, preal bumin, apolipoprotein G111,

al pha2- HS gl ycoprotein, apolipoprotein J precursor, Chain C Innunoglobulin

M i mmunogl obulin | anbda |ight chain, Coagulation factor Il (thrombin), Ig
kappa chail@ V- frhé nlcldd dfqhﬁoaa@img11n151)furt1@ambfn@ﬁ@m iRildling alodipiesor, 1g Al
Bur, histidine-rich glycoprotein precursor, Al pha-2-HS-glycoprotein,

gel sol i n i sof opemprigngtharcapiure pakyiaptidobouadrip the P§Beompetiédmase, unnamed
protein product (NCBI Locus/Accession No. CAA28659), and Ig J-chain; and
(b) separating peptides that bind to the capture pol ypeptide fromthe

m xture. 28. Th@harichod odfang batlain?] - V\hefmelildir com@risiapduteetipobiigi@plor e i s

i mmobi i zed on solid support. 24.The nmethaod of clam. 23, wherein the
capture pol ypeptnters mkvpébﬁl(iedaéhq Qégéﬂmp%thfh@lthf@flﬁwl%ﬁftoélllea‘?atﬁfuz? further
conpri si ng sepﬁggﬁhﬁgﬁbound peptides fromthe capture pol ypepti des.

20.  The method of any of claims 11-15, wherein the composition is administered
subcutancously.
21. A composition for detecting a DSP composition in a biological sample, comprising

at least one capture polypeptide comprising a peptide selected from complement
component C3, apolipoprotein A-1 preproprotein, apolipoprotein A-II preproprotein
(apolipoprotein D), complement component C4A, trypsin inhibitor, inter-alpha-
trypsin inhibitor family heavy chain-related protein (IHRP), alpha-1-B-
glycoprotein, alpha-1-antitrypsin, apolipoprotein A-IV, ceruloplasmin, unnamed
protein product (NCBI Locus/Accession No. CAA34971), apolipoprotein E,
complement factor B, prealbumin, apolipoprotein C-111, alpha2-HS glycoprotein,
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WO 2011/ 063043PCT/ US2010/ 057106 26. The met hod of claim 22, further
conprising determ ning characteristics of isolated peptides. 27. The nethod
of clai m&6,20ies@Bn determ ning characteristics conpri PE3/U$t1®NKIING Ng an
am no aci d sequence of a bound peptide or determining relative ratios of

am no acids in bqund peptides. 28 A nethod for identifying pioavail aple
peptides in a _E@_ﬁﬂpealf%%gﬁﬂ)r%ﬁr% Chaisy by lgepunqgdphylin dyl o .mwﬁPOé?aﬁv%r%h ring
the DSP conpos|ibhQafOChRGIHR fEGbr ﬁt(th@oﬁlbihitlgq(h%ga;e ey IR kaly gogecond

time after adm ni st_r‘afi on, renmoving a tissue Sanple fromthe patient; and
(c) identifyi nggglettingdepolineptdiend amgpiuesor,HgtA loBwd hisodiat-ricbadycoprgcizapt ur e

pol ypepti de conprisin p. ide selected from conpl enent copponept (C3,
oo | popr of ei nPRCSRT QURBT DS cSTEREIH: Bolse bt ap RARA o 05y GPPOP AR
(apol i popr ot ei fypPprotciARFR, BRRMcIGRIRINEBEuEARCBY LY BS AcdcBibONbLOT

interal pha-trypsin inhibitor famly heavy chain-related protein (IHRP),

al pha- 1- B- gl y6ép¥20ePnandlgphehdin.antitrypsin, apolipoprotein A1V,
cerul opl asm n, unnaned protein product (NCBI Locus/Accession No. CAA34971),
apol i poprotein E, conplenent factor B, preal bum n, apolipoprotein G111

al pha2- HS2gl ycaphethed for ispaingneptiddsedm d sphpRWosPIFisinghdd P Compavitiviogl obul i n
M i mmunogl obul in | anbda |ight chain, Coagulation factor Il (thronmbin), Ig
kappa chain V- FPPPIYAY col d aggl utinin), apolipoprotein J precursor, Ig A
B ot St L nerd ChoBlUGRRIAL ShilPLARY Lo BRI KAORI ARl o

gel solin isoforma precurSor, i1nhibitor Kunitz typ ot el nase, urhaned
protein product (NCBtptidoculettad CresscammpldiaentCAAP36&A)C3, apudipogrodeicAailn. 29. A
met hod for producing a DSP conposition ing reduced toxicity, conprising:
(2) cont acti ng t he DEISPERRGS: HHaoRoin At redepgie &Bﬁlﬂlﬂﬂpémﬁ%‘i]?/)pepti de

conprising a pepti d‘é‘orﬁ?{'e&%h@&nﬁﬂo%ﬁt@é@,'t‘é‘j’p"%‘fﬂtinﬁi%@@ﬂﬁ&talﬁﬁq-tr%é% {nRRRPL € N
A-1 preproprotein, apolipoprotein A-l1l preproprotein (apolipoprotein D),
conpl enent conponenfanGiyheayy ghanmelatedippateior(JHRRAY, elpha- 1aB ghecopropgs, aipha-1-
inhibitor famly heavy chain-related pratein . (lHRP), alphg-1- .

20l ycopr ot el n. ”al prdrpate ped Fegiefin B shutnetih: bR okiteinaprdish o,
unnamed protein progucBI (DERIAdcossis N@C@MB@WIN,OapOW&YIﬁE; caRRbhEapT ot ei n
E, conpl enent factor g},{cﬁpreal bum n, apolipoprotein C111, alpha2-HS

gl ycoprotein, apolifs orelnyneapetigeprotegh@il . dphariSradytopbnitinn M

i mmunogl obulin | anb [ - ' | at.i factar -l h(thr ' . 1g
kappa chain V-11I (%pggﬁ%elgggir%ﬂs%ﬁ%m%b i p%prgtclﬁ élih#]1 1\3 'a'lﬁlgr‘rl?%isoyl%ml g A
Bur, histidi ne-ri chlagibdadighoéiaim (eagauticofactoAllpfiao@bhSglgaepa cath W11
gelsolin isoforma precursor, inhibitor Kunitz type proteinase, .unnane

] .. d
protein product (NCEfALgoldrgeleadn) applmeprotsind getsoysor.dgdh 1 Bury hisHdingrrichng

glycoprotein precursor, Alpha-2-HS-glycoprotein, gelsolin isoform a

-

precursor, inhibitor Kunitz type proteinase, unnamed protein product (NCBI
Locus/Accession No. CAA28659), and Ig J-chain; and
(b) separating peptides that bind to the capture polypeptide from the mixture.

23.  The method of claim 22, wherein the capture polypeptide is immobilized on solid

support.

24.  The method of claim 23, wherein the capture polypeptide is epitope-tagged.

25.  The method of claim 22, further comprising separating bound peptides from the

capture polypeptides.
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(b) separating peptides that bind to the capture pol ypeptide fromthe
m xture; (c) determ ning characteristics of the separated peptides; and (d)
pr epari ngvea 28etoesd43pept i des with the characteristics of pChaSsapasaved
peptides. 30. A nmethod for producing a DSP conposition havi ng enhanced

pot ency, Lsing; ontacting the DSP conposition with at st. one
capture pggypegg 1@%‘@5&@? ,éﬂfﬁgrp%q%wg@ FEUNINg § reﬁﬁ%%t@ﬁeﬁfw@ onent
C3, apollpoprob&hmﬁﬁ 1 preproprotein, apolipoprotein A-lIl preproprotein
(apol i poprotein D), conpl enent conponent C4A, trypsin inhibitor,

i nteral pha-trypsin inhibitor fanily heavy chain-rel ated protein (1HRP),

al pha- 1- I antitrypsi.n ol.i rotein A1V,

erutont adion) TR el e BB PR whEin e cBRR AR SeRb R, cansao7L)
apol i popr ot ei nd&errﬁlﬁﬁi@a%rﬁ%ﬂho haet uchec @F ﬁ@d&ﬁ@eﬁmd@&(&eta‘?ﬁﬁﬁ glildive 111,

al pha2- HS gl ycoprotein, apolipoprotein precursor, Chain C, nnunoglobulln

M |nnunoglobuﬁﬂwspéwnd@fmﬂbhmbewahﬁmﬁdﬁagulatlon factor 11 (thronbin), Ig
kappa chain V-111 (KAU cold agglutinin), apolipoprotein J precursor, Ig A
Bur, histidine-rich glycoprotein precursor, Al pha-2-HSglycoprotein,

gel sol i n p8of oAnmehpd &sudanifying bivabhitadle ipiléZintayPSP pérapsyitivasia,a subjraned
protein product (NCBI Locus/Accession No. CAA28659), and Ig J-chain; and
(b) separatingC%@E$$@%s that bind to the capture polypeptide fromthe

mxture, (c) d @#@%ﬁg@'n’g‘g il 3l %§1t18£tc§ﬁ1% sﬁ@@@tra% stRfARL, b ﬁc‘?t hea”d Vo

2011/ 063043PCT 820 prepa |ng a set eptides w't
characteristi cé)of mhamsmmhnmmeﬂmpﬂmmndESUmBimﬂomngmnémkamnphdhﬂnﬁ@ or
preventing an unwanted i ne response in a subject, conprising: (a)
provi ding a DSP conﬁﬁéqnfnmd (b) administering the DSP conposition to a

test subject: (g) &R ookl AUhCAmARTRL BinliROM IhE oheelpeakd ect: (d)

contacting the bi ol ogi cal sanple wth at | east one capture polypeptlde
conpri sing a pepti deolypepieincempebiog tgdpfidoywl actadgl@meompcorep berenonest, C3,

apol i poprotein A-1 ngoﬁﬂ)roglportel}l % ?prep?ooplrlot%mp ggglleﬂogro'%‘enll IA-ﬂrp%gprrggro%l ein
(apolipoprotein D), complement component C4A, trypsin inhibitor, inter-
alpha-trypsin inhibitor family heavy chain-related protein (IHRP), alpha-1-
B-glycoprotein, alpha-1-antitrypsin, apolipoprotein A-IV, ceruloplasmin,
unnamed protein product (NCBI Locus/Accession No. CAA34971),
apolipoprotein E, complement factor B, prealbumin, apolipoprotein C-III,
alpha2-HS glycoprotein, apolipoprotein J precursor, Chain C,
Immunoglobulin M, immunoglobulin lambda light chain, Coagulation factor
IT (thrombin), Ig kappa chain V-III (KAU cold agglutinin), apolipoprotein J
precursor, Ig Al Bur, histidine-rich glycoprotein precursor, Alpha-2-HS-
glycoprotein, gelsolin isoform a precursor, inhibitor Kunitz type proteinase,
unnamed protein product (NCBI Locus/Accession No. CAA28659), and Ig

J-chain.

29. A method for producing a DSP composition having reduced toxicity, comprising:
(a) contacting the DSP composition with at least one capture polypeptide
comprising a peptide selected from complement component C3,
apolipoprotein A-1 preproprotein, apolipoprotein A-II preproprotein

(apolipoprotein D), complement component C4A, trypsin inhibitor, inter-
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(apol i poprotein D), conplenment conponent C4A, trypsin inhibitor,

inter-al phatrypsin inhibitor famly heavy chain-related protein (I HRP),

al pha- | - Bybyooprwsidei n, al pha-I-antitrypsin, apol i poprot @Cm/us2019/057106

cerul opl asm n, unnaned protein pr oduct (NCBI Locus/ Accessi on No. CAA34971),

apol i poprotein E, conpl enent .factor real bum n ol i po in C
al pha2- HS gl ycopr ot alpha- %B%Pll%lﬂ?;%tf%mﬂy CHY maigfat e‘%fafeﬁl &H%:P%ﬂmﬁ‘gi'obul in
M i mmunogl obulin | ﬁ”%Q@ooﬁrétQiﬂt alph&x %ntl@ﬁﬁﬁ”a?Bhﬁdbr&%ﬁlt&rlvl &erﬁfobfa@ﬁﬂi n) ,lAlg

kappa chain V-111 I d agg ut| nin apol'i poprotein J precursor,
Bur, histidine-ri chugiaymndmrottegl moqiﬂﬂcé(lNCBd)LOCIISV@WQOIFEOQCMQ96DEI n,

gel solin isoforma curs i nhi bitor ni t,z rote| nase

orotei n pr oduct ( NCBOIESRTSS A BT BN B s B i ARk P e o)
separating pepti desafphat-Hl dieedpfottine apSRioptSeinal prRRRol dChair Qm the m xture;
(Odeterm ning characteristics of t he separ at ed ept| des; é Fr eparing a

set of peptides wi tIfnmheogihlarlmcMerm@vmgowlmﬂw@ @éelp%iﬁ&h@li, adies facierd

(h) adm nistering t t ent i T dof
claim28 or 31, where ngﬁ(ﬁﬁgﬁégﬂ’ e@laén?gs%m s? %% uttmgﬁﬁ @Q‘ﬁagﬂ? m)r e
than once. 33. The npidbodonflg all@un lazt;d1MQeleglycblhetqnepﬁebm@@r Aﬂlﬂlaali]?ﬂlsnl stered

to the subject at intervals of 1, 2, 3, 4, 6, 12, 18, 24, 36, 48, or 72
hours. WD 2011/ 063914’3W@U8291§91/1@§?ﬁ%€1 BPreQUIRRt MBEPII0H Kupiaiyie mmj,elaa&es er ent

preparations of DSP, SﬂrBﬂeRQpro&? CE:I igcu&&%jcegﬁ&‘i Rt CR%z%&én)r d

conposition with at "I'éast ‘one apture pol ypeptide contai ned or ma human
sera, nornmal non-hufehaipramtat e sera, normal rabbit sera, normal nouse sera,

nornal rat ser normal ferret, sera pi g sera, normal dog. sera,
normal horse sa?)a PoVFREng PRRLGss dut &ln%ﬁaﬁ”%?apegwgwp%?ﬂdsﬁmﬁaef%esmr%ect. ng a
second DSP cOMRsi 1 GBrmfinfd} Rbrab£ASHe AP ARRLAIA RAliaRERI] de comprising
pepti de sel ect from normal human sera, normal non-human primte sera,

normal rabbit &Bra, prepared a s pepicavithshaelarscatrister of thasepasdted paptides. ser a,
normal pig sera, nornmal dog sera, normal horse sera, normal sheep sera,
normal cow sera; and (c) repeating step (b) as necessary; and

30. A method for producing a DSP composition having enhanced potency, comprising:

(a) contacting the DSP composition with at least one capture polypeptide
comprising a peptide selected from complement component C3,
apolipoprotein A-1 preproprotein, apolipoprotein A-II preproprotein
(apolipoprotein D), complement component C4A, trypsin inhibitor, inter-
alpha-trypsin inhibitor family heavy chain-related protein (IHRP), alpha-1-
B-glycoprotein, alpha-1-antitrypsin, apolipoprotein A-IV, ceruloplasmin,
unnamed protein product (NCBI Locus/Accession No. CAA34971),
apolipoprotein E, complement factor B, prealbumin, apolipoprotein C-III,
alpha2-HS glycoprotein, apolipoprotein J precursor, Chain C,
Immunoglobulin M, immunoglobulin lambda light chain, Coagulation factor
IT (thrombin), Ig kappa chain V-III (KAU cold agglutinin), apolipoprotein J
precursor, Ig Al Bur, histidine-rich glycoprotein precursor, Alpha-2-HS-
glycoprotein, gelsolin isoform a precursor, inhibitor Kunitz type proteinase,
unnamed protein product (NCBI Locus/Accession No. CAA28659), and Ig
J-chain; and

(b) separating peptides that bind to the capture polypeptide from the mixture;

() determining characteristics of the separated peptides; and
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(d) separating peptides that bind to the capture pol ypeptide fromthe

m xtures fromsteps (a-c); (e) determ ning characteristics of the separated
pepti des woamigtea@3(d) ; and (Oconparing said separated eet/ustoipmptinedes w t h
the characteristics of the separated peptides fromstep (d). 35.A nethod
for preparing t herapeutic agent to a.target tissue in a subject, .

conpri si ng: (a?d>promeaﬁ%% %S%sgp%%%w itgnchazaeterisHys %ﬁhﬁﬁ?mét%éc RWEASheut i ¢
agent to the DSP conposition to forma conjugate. 36. A nmethod for
delivering a therapeutic agent to a specific tissue in a subject,

conpri si ngl. (alhimehad forgreatipept prdecntiag abynwainted onmaot rasgome DEP selmegosi ti on
Wth a tissue-speci.f.ic peptide conprising a peptide selected from

conpl enent conPIHBHY &3, apol i poprotein A-1 preproprotein, apolipoprotein

A-11 preproprotgin pRRYihPIPISPLRnipoRtionconpl enent conponent C4A, trypsin
inhibitor, inter-alpha-trypsin inhibitor famly heavy chain-related protein
(1 HRP) , al pha- (b)B- ghdmimpitering the DPsiempositian ita # a5t gibiectapol i poprotein A-1V,

cerul opl asm n, . ynna of gi | ccessi on No.
can34971)  apol P pop ataii EBlofsRis? Sibe opitlhs SBSHIAS PPN

apol i popr ot ei n(dj- | | tontadtiplyake biSlogicat eIt &iith,at &aed dnp@pptatepotypkppdecur sor,
Chain C, I nmmunogl obulin M  inmmnogl obulin | anbda |ight chain, Coagul ation

factor 11 (thr&YBPAYNE § GEIidsFaauanss selseted fromeampicanent sEPRRNAEA) |
apol i poprotei n, JiRLEGUSE A1 o @ B andlisbidddin e fil gl ¥eQpr ot ei n
precursor, Al pﬁ%o- %-Oﬁ@- glﬁycoBre%%r |r%, g%ﬁ’ s&’I%Pn %lsg} orp‘r;‘ngb:ir I ecursor, inhibitor
Kunitz type pr GipelipgseteiniDyaomplopient esmp@reatiGed, rNGSBI inhdditos /idtecelpha-on No.
CAA28659), and | .J-.(i@gi n;. and %aii) eparatin epti at_ hind to the
tissue-specifi g'y%élbp} tog fypily Reavy cﬁam-reﬁted pQOt%m (tlf{ﬁ%i a&p a-1-B-
glycoprotein, alpha-1-antitrypsin, apolipoprotein A-IV, ceruloplasmin, unnamed
protein product (NCBI Locus/Accession No. CAA34971), apolipoprotein E,
complement factor B, prealbumin, apolipoprotein C-111, alpha2-HS glycoprotein,
apolipoprotein J precursor, Chain C, Immunoglobulin M, immunoglobulin lambda
light chain, Coagulation factor II (thrombin), Ig kappa chain V-III (KAU cold
agglutinin), apolipoprotein J precursor, Ig A1 Bur, histidine-rich glycoprotein
precursor, Alpha-2-HS-glycoprotein, gelsolin isoform a precursor, inhibitor Kunitz
type proteinase, unnamed protein product (NCBI Locus/Accession No.
CAA28659), and Ig J-chain;
(e) separating peptides that bind to the capture polypeptide from the mixture;
() determining characteristics of the separated peptides;
(g)  preparing a set of peptides with the characteristics of the separated peptides,

and

(h) administering the new set of peptides to a subject.

32.  The method of claim 28 or 31, wherein the peptides are administered to the subject

more than once.

33.  The method of claim 32, wherein the peptides are administered to the subject at

intervals of 1, 2, 3, 4, 6, 12, 18, 24, 36, 48, or 72 hours.
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m xture; (b) coupling the peptide tag to a therapeutic agent; and (c)

adm ni stering the conjugate to a subject. 37. The nethod of claim35 or 36,
wher ei n twe 2bhewa@aut i ¢ agent is a small organi ¢ nol eculPeTars2a@obsabeqgi cal
macr onol ecul e. 38 The met hod of clainms 35 or 36, wherein the tissue is
brain, lunp The met hod of . clains 35 or 36, wherein

ti ssue.
the pepti a% t a@ riﬂ e% .fﬁsw@alp@%ng aléfef%’é PERatiPes %fglanlfcwp%lm SPBRESBHNd
i ncl usi on conmpgXes coftAnG JHRYASSP L5mPYFHiROE Ih RPREAS one capture polypeptide

contained in normal human sera, normal non-human primate sera, normal
rabbit sera, normal mouse sera, normal rat sera, normal ferret sera, normal
pig sera, normal dog sera, normal horse sera, normal sheep sera, normal cow
sera; and

(b) contacting a second DSP composition with at least one capture polypeptide
comprising a peptide selected from: normal human sera, normal non-human
primate sera, normal rabbit sera, normal mouse sera, normal rat sera, normal
ferret sera, normal pig sera, normal dog sera, normal horse sera, normal
sheep sera, normal cow sera; and

(©) repeating step (b) as necessary; and

(d) separating peptides that bind to the capture polypeptide from the mixtures
from steps (a-c);

(e) determining characteristics of the separated peptides from step (d); and

(H comparing said separated set of peptides with the characteristics of the

separated peptides from step (d).

35. A method for preparing a therapeutic agent to a target tissue in a subject,
comprising:
(a) providing a DSP composition; and

(b) coupling a therapeutic agent to the DSP composition to form a conjugate.

36. A method for delivering a therapeutic agent to a specific tissue in a subject,
comprising:
(a) isolating a peptide tag by:

(1) contacting a DSP composition with a tissue-specific peptide
comprising a peptide selected from complement component C3,
apolipoprotein A-1 preproprotein, apolipoprotein A-II preproprotein
(apolipoprotein D), complement component C4A, trypsin inhibitor,
inter-alpha-trypsin inhibitor family heavy chain-related protein
(IHRP), alpha-1-B-glycoprotein, alpha-1-antitrypsin, apolipoprotein
A-1IV, ceruloplasmin, unnamed protein product (NCBI
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Locus/Accession No. CAA34971), apolipoprotein E, complement
factor B, prealbumin, apolipoprotein C-I11, alpha2-HS glycoprotein,
apolipoprotein J precursor, Chain C, Immunoglobulin M,
immunoglobulin lambda light chain, Coagulation factor 11
(thrombin), Ig kappa chain V-III (KAU cold agglutinin),
apolipoprotein J precursor, Ig Al Bur, histidine-rich glycoprotein
precursor, Alpha-2-HS-glycoprotein, gelsolin isoform a precursor,
inhibitor Kunitz type proteinase, unnamed protein product (NCBI
Locus/Accession No. CAA28659), and Ig J-chain; and

(i)  separating peptides that bind to the tissue-specific peptide from the
mixture;

(b) coupling the peptide tag to a therapeutic agent; and

() administering the conjugate to a subject.

37.  The method of claim 35 or 36, wherein the therapeutic agent is a small organic

molecule or a biological macromolecule.

38. The method of claims 35 or 36, wherein the tissue is brain, lung, or liver tissue.

39.  The method of claims 35 or 36, wherein the peptide tag is coupled to the therapeutic

agent by a covalent bond, inclusion complexes, ionic bonds, or hydrogen bonds.

- 56 -



