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reconbi nant DNA technol ogy. Mre specifically, the

present invention provides conpositions and nethods

for achieving the deaggregati on of binding proteins
including, but not limted to, protein |igands,

sol ubl e receptors, antibodies, antibody fragnents,

vari abl e fragment single-chain antibodies (scFv), and

smal I nodul ar i mmunophar maceuti cal products (SM P(tm
products). BACKGROUND OF THE | NVENTI ON Reconbi nant DNA

met haUOMIgSITTONSAND METHADEFGRPROPE E%MRE&ATION
genetical ly engi neered proteins. Such nethodol ogl es

for producing reconbinant proteins are well known in

the art. T]\:pi cal lél'? a DNA segnent encoding a
pAEGCENIGALJIBLE; QF THE REGENEEONnt 0 a host

m cr oo : r r ksm | .

o1 oun cg IS MR ALl R0 W R 8 fEbER HBRT ehd recombinant
prdYaiterhaglegie s Mase speCiivnitn|the plesant ieentidnegrevidésogmmsitions and

pn ' ' ri t ypi cal | s COJl | Le.

o TRIOS orSURC S B bkeBRRLR o Bund b iBs ol s o,
t weotpin digands, eptubker seceptorsycamibediby tantibadyh friigmdnts; Makistilg Gragment
a S ' ' rotein referred to as .

" NAERAAL S plholiB T B HR o Bl e ranBofibrmsceytised products
bySMIR™Mfppedwats}.on of coval ent internol ecul ar disulfide
bonds that |ink together several protein nolecules to

forminsol ubl e conpl exes. Steps nust be taken to
d BACKIGROUND I0H DHE INVENETIONt ei ns to restore

bi ol ogj,cal .actjx.LYy. ddition to expression in )

m cr oo _a%’ﬁ?bél?%ljf ﬁ#ﬁ@@%ﬁ@glﬁgg?@{ﬂ.tﬁ}@}afg;cpgqtlgg].roggctfo@,ofgenencaﬂy

e xMgin®sddngiote@8 O MBI R @{&hoﬂ&@%i@é R préduitk abdoRtbitant ?}olte?ns are well

I ncl udi nﬂ %rgaft . Insect cells, and a wide variety of .
e €81 T @icapk el if segmest cqeding e|preicusrprotest is nseréed into

e X% b 38itRBrzaRioRNE khe tﬁahﬁoﬁﬂéatlﬂr‘éﬁo?%%gisﬁqg %%ﬁér conditions that

proteins nust fold and assenble into a proper tertiary

s

ndyes Riptegologous pERISIn expTesioR- bi ol ogi cal activity. It is
wel | ugsemshgod ' i ' : d
as nol ecul ar@g h%‘gée‘?% nl%ge“r%?%&% é’g‘ﬁflggegh?‘%ﬁﬁ%gﬁ? fg?cgér?ih ﬁp?cauy E
f 6P/t Pisdegaaally petive hecaubstbpr éo odt folddnta sy wppardtrtiary structure
MBhE GAth@! a . e i nant . .
pr of ej irllif" gﬁglr feaggrg?déé%%eﬁgekgﬂ%g n%?g\;?eﬁlt%l%ﬁlg ?%C%g o%r0 rr%t 1gHsigp bodies.
f IneBwsios hafliepmay elsmbe caesiddiyithafofrhatien ofkqvaat inteemolecular disulfide

TR T KL N T e—
aystdgdaken fo deatgreging refoldithdst proteinsite restore/biviogiaslcctiwy,
in f ac adﬁgﬁk rt!) Q%rgss}o%’in %icr%gr%gl%bmg,%ﬂeizrg léltfso exist methodologies for
expressing recombinant proteins in eukaryotic cells, including yeast, insect cells, and a
wide variety of mammalian cells. Regardless of the cells used for gene expression,
however, the synthesized recombinant proteins must fold and assemble into a proper
tertiary structure in order to have biological activity.
It is well understood that a family of proteins referred to as molecular chaperones
are required to mediate the folding process. In the absence of the appropriate molecular

chaperone, newly expressed recombinant proteins aggregate thereby preventing the



di sease states such as Down's syndrone, Al zheiner's
di sease, di abetes, and cataracts. De Young et al.
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Wet zel , TI BTECH 12: 193-198 (1994); and Haass and

Sel koe, Cell 75:1039-1042 (1993). A wide range of

reconbi nant proteins including enzynes and bi ndi ng

p So b fiieCHPRRL R 9 (1 d
Dby Sy Sl Bt oo 10w o
oWekdt Suientificatwrivan t56-FofMrat 193).ofDespiteuthl eamtence of chaperones,
RSPRG0S 50 By RS BB 0 e o
t divqaee ddtes sash ¢d Dewvn’b syrﬂmn@ﬁ)zhemds vitsense slidbetes,taad cataracts. De

eat ed | es  of eezing and
A DR 4l et o n.&f@,z%ﬁ'zlng@mr  DBRARS (19985, Whzen, 71B1ECH
bml%cmcihwy alnmﬂlasgsrayd bekes) e/l 95:1039e1 04ppragBpnce of | n

vitro ucti on  of conbl nant oteins. Prot et?w'}a

sol ut | rWl etge Af gmpry lﬁmt.nf?t@as aﬁ merfizypesand hipdme Proteins,

agigh Q9 Ah@odROMBSBT AESnend, sefl bt SPIPWUSLEWE, are susceptible to
processes. In vitro aggregation |imts protein

Slost actiyity apdfon i fopmafion g solphle e intqldie J4eEaeals.spch as trimers and
I GigRFo RS, Y RfuSdud SolulSnsY FHAD 8l lowAGERHLRs Pfe. below 0°C),
Chgm capﬁ%essea?%h 260(131 S620 (Sltg{sdé) 0‘\?/V\tét zlgeklhl TIS T?EC?—|0W )
120d Wi sebjgeted pgepeated ﬁmclvmfé@ﬁ%%@&éhmmw Profsip aggyegation is of
Biaoh iporahcs &)81;1163 Ao%ﬁecﬁaﬁglgé) mdh gééhﬁstﬁ* thé importance of in vitro
contri buti ng | oss of biol og |ca activit rotein
apfgfesiian iod mcemhmbré Theteias.u Prqtﬁnnq mesphlpemtqven g@bg( pupified proteins,
0
P o BRI 60 it A RHLP Bro R phioROTPHENAS agarcgation
viimgs piiteis stabititiorsdlwbility aad riredusticr ylalds of oedoibinant protems De
p I t | .Y
f??ﬁ ?te%v cc?ﬁnrt]s f C%eifl)g}tlla &Ed }cz) tgg V6§4 g%:?f%? Wte&el TIBTECH
r &% PR 28 (1H9940;hed mnd@htoccmmewengcﬁem iﬁ_f%ﬂﬂtati (1983).
of ag es, of conbi nant tei,ns . e
for 0 PaSHREE e R r b RS aT heBER RN, HRFT Rk ERGR can be
Nharhwil iaftherepende abagi Bssoanrdcaeliapiregse Iﬁa‘matldneﬁads to complexes

described in the art for stabili proten

St Pt TGP SR i PR T R PBr Pt to

pﬁcﬁmﬁisfer ABBbMBANG Protéin RYIBASH t@raqiauéﬂt lit % atscte@srmpwcmasaﬁsve these

have been desgrl bed; hovvevg r e aé - _even

CORREREAIES 40 PONIE aO¥|eoTReRRESD by s BEIT | SERARYPRLY ol Jpfepption of

f hdoh&plates bf Fcbrbigarit PRtéind s iuhhdc¥pthids fdﬂ'@l&tﬂrétfhfrdﬂohfw pharmaceutical

processes. Gel filtration chromatography and size

eSRARASItSAS- chr omat ogr aphy net hodol ogi es are often

ef f ect A iimber bf Yﬁ%ﬁ%d@%?@ﬁ%ﬁdf %dcﬁf"&%s Hab® b8P b cribed in the art for
i mpractical. The stabilization of proteins by addition

oftabilizing PreieiR soRuions erehycPreventipgPRG/or gnigmEging Hhy fowpation of

Egrloﬁgr?( %gg’é?gaées-rh@oﬁ{%ﬁtl&fal BiRGKn RRAKEERS PakOBRASERLc:ed; however,
agg¥ega%/es - evenyat concentrations as low as 0.1-0.2% — rapidly clog such filters limiting

their utility for manufacturing processes. Gel filtration chromatography and size
exclusion chromatography methodologies are often effective, but very expensive and,
therefore, impractical.

The stabilization of proteins by addition of heat-shock proteins such as HSP2S is
described in EP-A0599344. The use of block polymers composed of polyoxy-propylene
and polyoxy-ethylene and phospholipids has been described for the stabilization of



and pol yoxy-et hyl ene and phosphol i pi ds has been
described for the stabilization ofantibody sol utions.
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addition of a salt of a basic substance containing

ni trogen such as arginine, guanine, or imdazole is

descri bed in EP-A0025275. Ot her additives for
StaalibddyZatukions. AN RMgH9).

00l yetdﬁ’er s ( EP- ACOLB603) st%??ﬁﬁblp@ﬁgnﬁlﬂlgéﬂgﬁh by addition of
deéxPH A aé)aw sbstapes @nraaummtmgan sadswrgmﬁl)e, gweine gamidazole is
Sl&éﬁ:rﬁ% Vee! 'A(Obi%g‘ 5( %E%Ga?ﬁ}gwas A0 G:, G%Ze?logﬁﬁg? Lfsc'-g%eﬁ‘n described,

ch aper ones such
10adhgtingpgiyetifer9 @B‘%OWGOSB»? @yédﬂnSalbﬁaine mid dNxtran sulfate (U.S Patent

cheFat e e reldin o) FosbuSentRl Gl Dol oy a4

f shapetiee vichgspBoERi (tMcﬁhdazgg BegetiisIN TeshMIOBE5-5SEPI90Y)) and B23
t S eln_1n hng
cofSS R Ne @A) e bRt Sa2sTonedlonsiing agents (WO

g@aﬂﬁﬁkhe hydrochlorlde and/ or urea, or surfactant,
whi ch esults ﬁl earl conpl.ete protein unfolding.
M t r akPXEEg,e °g‘35 OBj2BRIFER PR deaggreeptigggymmonly employ

Vatredaehofotbbilzingathe pliidin in) higBicfdeitiodd of é't%g%ﬁ@otropes such as
Arch. Bi ochem Bi ophys

et al
( ﬁ"g?%‘mf‘g‘el(‘?é%@& loridg, and/grctsean A sifdctenty wich pessftgingnearly complete
1 @rd&n SbfoldR0 6M1treﬁ?ﬂ eLalS Wb Bianey, U309l oded 195‘? Xandenbroeck et

pr |ns are diluted in additional “ﬁaotro
8 ’o Bipcherodi3 436 (980 Peloskest of aloxdnap| Biockwn. Biophys.
dad: 72‘>I7§ (195111)3 Bnd REQJISH 591 Qfie 3@4&%@ J‘ $0:u8- 5@ #did9%) -Qnee soluble and

unpredlctabl and condi tion depen
cHgflied fhe BToéﬁl@Cﬁe dfvted in @d@@@a]&hﬁot(@%)i rekaleId) by removing the

C Glﬁh@hb ot exmﬂ»le %?élss Sru"élfl ?e?olfiﬁg gf gl{o%ms 1S aulge ungredlctable and

concent r ations mu rca I'mze
pFdEion- depensient eVﬁlabalsd i}eotgmzn Bi®eaqydreg a53®ns4a7s(1993) Redox

(ofel=T r er praper refoldin
S F;cfbg%)%é-f ;Q/ﬁ'ae arndﬁ) (?[Q 1 d:ogceg?raé:}oHs gwf% mﬂfqﬁg optimized
t prata plh@lrpbsepretem bmsr efAmdd eﬁagt'egmﬁmylsl @Nerally favored over proper

ol Mbde
&'@ﬂ&lﬁ% r %S téelzecﬁ%)ta ¥ K’Iu%lf 8?% E%?dd) r‘ﬁg@@ﬁﬁgﬁ FPAEUY th%?@e protein
(H@mﬁiﬂm Veld' low Lféhtraticak ¢he s - 8i0 p@é/ml)Blmti@m Modem Methods

S50 B0 2 SRS B L ECEY B0l

pBiotleinn 3m390-219h¢w‘1§;raed MagcupEaRuapsRd, Bl P300S 144-150
sui tabl e concentration for in vivo

a@mg?h &ﬁ%gﬁ e ¢ BPtseeaest therpiors be eanceyiratedshy 109-1090 fold to

sachfelyaat suithblb @SficeBirativat fo¥ @ RHBT RlfnistFaich Neh RERss fhgfe tyﬁncally
Iange .vol.unes required for protein refolding resu

R fubspptial d‘bsé PARMIVEIPTRfeian Fiutthesmorss theylpran yplymes required for

rmﬁgﬁﬁ’éﬁ)&d fBulB BHAALE 0P @Lﬁ)st M
50 7,3921§yscloses a net hod 3 E§§%§?@§§§%$$mmner&%mﬁ%Smm

rdé ﬁﬁ?ﬁﬁht pr ot ei ns produced in prokaryotlc cells
wher eing thgnd 8ig! ﬁgﬁ,% RHE DR @bE foqlaz?f?\%lgg (rjeclombmanq proteins

produced in prokaryotic cells wherein the aggregated proteins are dissolved in 4-8M

guanidine hydrochloride or 6-10M urea. The resulting protein solutions are dialyzed to a
pH of between 1 and 4 before being subjected to a nondenaturing and oxidizing

environment to permit protein refolding.
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oxi di zing environment to permt protein refolding.US.
Patent No. 5,593,865 discloses a nethod for activating
reconbi nant di sul fi de bond-cont ai ni ng eukaryotic

pr ot ei @s%n%%esiswsdgfd?&ﬁ{
I ncl ysi on, bodi es are di ssol \?éégatﬁ]&h%f\)ﬁguan %recombmantdlsulﬁde

hyRfgeananingsukasmatis H’WW@S pruessddrig pa@cem)sc hdshcedls. Inclusion bodies
r efr0ufdkdiebash PGS Feduth 2

oxi di Zi ng ang%% enat f‘%éﬁgﬁg,% onne it At eduﬂn%agelggﬁ dha refolding
NostePA,P’G@le%fsmﬁb@@B@@&anwxml@mdfmndamfuubg bivitofi@ent.

purifyi i ro Sol ubl e

pr ot ei r}ﬂ ggﬁ?@% alt%e?{ gsfgtf’?gn%?ctﬂggg mf%ér& %’ lémﬁr Blfl’éﬁ}’ﬁlg, and

gg@ﬁ’@@ﬁﬂﬂsg aroteih aﬁ;oa'r (nlﬂolobie @r@élﬁattggiegﬁesg 61&6&@]&)(66 3Ntk Gnsotuble
es are cen

£ e harelRed € 1R BTR o % Ryttt (Nith 7Mipesalol Arcile samples

U 28; cetrifeget, thio agdreghRS pBR4hdighahOgesieR viBE liadivaler ei n

denatu teins are suspending in a

det er gen _19 eé’g%gq Sgggg&}@a&?ﬁ?ﬁ @dnithedwhgyein-dematured or aggregated

glmwtmm me shspandiad i detergamdres 4Wghat 8ddium &%@aﬁrﬁh@?bM guanidine
E ended, sanpl e is contacted

#r %tg 0 41 Ehe sus
cyg SEERGS Frd Suvipteshigversieht ’é‘F'#PaFl@‘f olkf W@Pend}?@amph:tle pentacted
Wlth”&yﬁﬁaax@rfﬁﬂto(iir&ﬁd)t@gﬁ)‘ﬁel@re?ﬁ&ﬁ gd for producing active
somat o in by solubilizing aggregates or inclusion
bodi es éteEh 814617030 hinclasessvmgihed Yor préricingl active somatotropin
2 B olbitizih YO |
Do Dol iR B BRI bl | BhadtoBl (AR 1 SN R e oo
prELgRe &0 geewsnersmniete rsphblhéaimeﬁoﬂowd bylsn@ﬁfymgauhe rcopditions to
Up&rmifadi®ifibn Mome ére@élée I n§ﬁ1h8§ gcfhc&trmtalons 0? %

g SO KB Phe

sol ubilizing and renaturin

use of Us. Daksot Nop8.06/943 Idlss}ob’ﬂstdwnéthoﬂhfer [Sdﬂubﬁizmgljau@trerﬂttunng
tg Iﬁﬁsw“q&l ned

hours thereb yogc i g‘\sﬁlﬁggt ﬁgoqmgf u?y hisa?]le%‘ﬂé’ tﬁ“a p% 15 adJ“Sted to
réﬁmem dtiSomdbfl2gonet ataimpined fad. S. toPad elivfursNEhereby achieving the

558340 HEEhASESorfor SOt ho& f.or deaggregating

somat of ropi N aggr egat es Wher &'t the aggregates are
di ssol Vé&d PatenaNdehA2382n disabsetar @p@od lfdd &&g@%&ﬁhg%matotmpm

F upi | i zation, t e i s exposed
o bRt B iRt R e (BB demrsnamarampe M to SM
Surk@R, Edllbv&dng Sd)lOlSlBSatﬂnJTihE harpkal 4FR6d i daiohdhaturing, oxidizing
?r[@r I%irqpl n aggregates by dissolving in the presence
an organi c al cohol and chaotrope (IMto SM urea)

fol | ovied. bytetiteNat 5,109)01 7t fisc16L4 dhhéihde @orpdeggﬁéé?mhg sGmatotropin

nondenat ur i ngo .0xi dji zi ng envi ronnent.
aggrega y dissolving 1 the preSence of an organic alcohol and chaotrope (1M to 8M

urea) followed by renaturing the solubilized protein in a nondenaturing, oxidizing
environment.

U.S. Patent No. 5,714,371 discloses a method for refolding aggregates of hepatitis
C virus protease by solubilizing in 5M guanidine hydrochloride. A reducing agent is
added to the solution and the pH adjusted to an acid pH. The denaturing agent is removed
by dialysis and the pH raised.

U.S. Patent No. 4,923,967 discloses a method for deaggregating human

interleukin-2 (IL-2) wherein protein aggregates are dissolved in 4-8M guanidine



U S. Patent No. 5,714,371 discloses a nmethod for
refol di ng aggregates of hepatitis C virus protease by
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agent is added to the solution and the pH adjusted to
an acid pH The denaturing agent is renoved by
dialysis and the pH raised. U S Patent No. 4,923, 967

dilydtooslesda witt hoghifiekzid eg n
interl egg)kl n-2 (1L-2) %%?Z%%tpr gi:hgl %li‘gggﬁga ent %ubsequently

di"SEBYT & sioh’eﬁt %‘M“’@]ﬁﬁﬁv‘ﬁﬂlﬁ émmrajmhllsaransdé t(WpItehlpﬂate out pure IL-2.
Sl]ThfeIIirabMZik REFoRBE BY dls-ﬂl@in Vei#{eg EXC an Za%ecﬁrgz lpfﬁléochlonde plus a

uentl¥ renoved
?FB‘@ BRETE ql@wreébxé@moo thP%miitmrdtaheefolﬂmgpur e IL-2.

The Pr ot ipdtehf NG €5 d issol the precipitate
i n guani di ne hydr oﬂwl or i rus™ ﬁ}ogg?fcﬁeﬁ’écp glub}e misfolded

f SisPbReke Byveh ifeatoroin (MGF- bemm an pditbzb&ioﬂfdhﬁ%tﬁﬂndl Ibfg}alteg PRotein is
P alcq 5 2 or _rerolalng
in Soﬁ‘aﬁed\lgwth I%P% 13 grl nsuft aﬁncﬁxq( gy‘gemrﬁief weHl dhe aggregates are .

(F@Ibl}lﬁedlaﬁdmfdde@ct ive conformation. |solated protein
rea or | M guanidine

is i nC
h dr och or i dex%’[‘e?“ F““g‘ﬁ 4P Gridpdtes {5k ) ate sizgrsEaion auonerptoteins
‘@ﬂlgj dufportsat |chdgne?tfcr &mﬁﬁralﬁhﬁ&Ln%dﬁaﬁﬁﬂ lﬁﬁﬁélgomcﬁlﬁmﬁ tumor . -
i e proteins having I nport
d| agno: {:}llrd %g%dtedgtégr %*‘8%‘3 lthoyeke SPMplek [ekpressionrsystems have been
' ﬂ\QYISISDded’l@lat provide botitgé Bl ARticha W8V, Rk ﬁ@ﬂdgagg Shic¥GlNion obtained

compl ex _expression systens have
dev eg’gle &'ﬁngtdeﬂ’fe vi HeFtBE gupressigndfupngle fargm aino&tté:vof scFv into -

Unelugivelbddionhroneen el PPk 0 | ess
t han %!il red, Ba ctg]l al exproess(lﬁ%lﬁg Jhﬁ"‘é’ Jctn?‘pf@ Methods to

recov i6pal FS\S’ Y ftom jinddvsicn bedipo dufés, dlpw‘mck'sntsucﬂg a$ hggregate
Sﬁ)ﬁﬂatfoh oandf RkGird1hel o hrGC h{léﬁﬁfléso E)fndelg/%ld‘iilg% sg{ilf 25, guanidine

E{E’ functional scFv from’i nclusion
al}yWS Rée-such as aggregate formati on and reqw re the

use ofThk @fr@&uﬁpﬁﬁi‘fléﬁﬁeg 9 vq%ﬂ}aéro e?rtr%:uzlplscsa?% in ageregation-driven

uani di ne hydr ochl ori
map giseqses andsthe megdnfor a ﬂn:glhlyt:@fﬁeelnt; fasta g@mgaw QRd didr¥@e-free

hi ff
hedRery dhGRAP RS sﬁﬂ}jfr&ﬁgaaptggﬁ s ?I“gg pvpxlérgn é%gr\c;}é :ni:;g Elg 3ggEpgation

fast I nexpensi ve
foghavigs o thqsg Proseing eneainamw (fﬂtﬁxrfﬁﬂfdhamcaf @smqm td SfBciently

thlﬁﬁeﬂg%r@élﬁ%ﬁ A Po%ﬂ%ﬁlaﬁtr ?F?ofélaﬁtmhg eﬁﬁ{ %%?zxgg}st% th-le-tt show promise at

i nabi | curren
SRMersing mqundn nkrer sadips bgad sownhRg afgg@gbi@sdoﬁﬁﬁlﬁﬁkh@gmtems

SRR nts.that.s prom se at reversin
agé1 r eg%{ ?Iginsu% %lﬁ%)nr%srf & %@Vﬁé\% OSHRENFRPOFES todljgh preatuess High
@feswm treatments, pr adnfinotiorb vérB koudBAY dheAA] SIHARAY L&ﬁ%ﬁ ky%wde one
gﬁdnnto%:tlv t%/ fol(ﬂ)zvm ng exposure to high pres
H gh pressarestoBdy glscfﬁpreé‘l‘ﬁt@ﬁct ion with current
chem $mall metitladBnmifRyhRmedsutesl RRlucts (SMIPT™ products) are a highly

modular, antibody-based compound class having enhanced drug properties over

monoclonal and recombinant antibodies. SMIP™ products comprise a single polypeptide
chain including a target-specific binding domain, based, for example, upon an antibody
variable domain, in combination with a variable FC region that permits the specific
recruitment of a desired class of effector cells (such as, e.g., macrophages and naturat

killer (NK) cells) and/or recruitment of complement-mediated killing, Depending upon
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anti body- based conpound cl ass havi ng enhanced drug

properties over nonoclonal and reconbi nant anti bodi es.

SM P(tm products conprise a single polypeptide chain

i the lchksiem t@ghtahg ﬁingéfégfblnﬁ B 1ipirse oaﬂctﬁ&mgﬂal R BRRH sighfMing via

exanpl e, upon an anti ody vari abl e domain, in
EFﬁltﬁuFfé‘ﬁrﬁ‘i?PW% h a variable FC region t hat permts the

speci fiiige 616, USI@IﬁﬁmprQIluc?s gl%sh %ﬁ@ ﬁlls@eiﬁblgfto fog‘lﬁﬁt ol of protein

cells (such as, e.g., macrop eS and natura

(dagyeEaEs PRON Endire expressioniin ﬁéwtercdf’gog@ h@ﬂt@nléni’rqhenmaa! emdles on

Kitdalrfr B9 51

. aI On%mop%@ %?ﬂl’ r g‘g‘{}% tﬁ%m@lagﬁﬁtgf t}fa{ Pfgﬁ gﬁ({en@ np P lfea (eg,

soMhat mquﬁgl M §.ec phdsphate bufGaed @dmcppH r7s0) ake &fectod-in, deaggregatmg

bt [ e to for
g%ﬂflgf o{pé‘?ﬁ{c%gg %él’até 1S coglgggng I6%/ g(%nr%gﬁtrea)%o?sesfgpr%tﬁmr@e 1982 than 1
hagepl o@blﬁ@’ﬂmmsly clelvleverPrldhiean pateyn s:touehnesnam resulted in the

d ti n of S rod ts de nst ted
ERRERRL P el b blefhat R aSergRa e i ot B, proten.
(F ur&wmnhasphaft ibuﬂiﬂ,nﬂlﬁtahe ngthlof e mlﬁanuﬁh)tloﬁl K;s&thGM @k Wae limited

0, 508592 A A SO S R 0 o v i

t inalecularsight (HMWNf appiepated. €l y, however, higher protein
concentrations re ulteaigl n the accurrul ation of ver

hi gh noFECEPARs HeHbgHEtE) yEreigsedd gt fopsamppsitiopt ad methods to

Pdchic@t the EaasbREIIFRIG, blhdln%?ﬁ)télﬂyﬁldhlkﬂ bndeiRatloRd Qﬁllihb?éf for the
time of incubation with urea was limted to 5 hours

orrepagaion ob phasmacentiqah eanpnesitions ndrprdhe weinoradeninisirafipr to patients.
for mati on of very high nol ecul ar wei ght (HWY
regates. There remai ns a substantial unnet need in

YPF THBEYENEHANand et hods to achi eve the
d eagyrgd Hdsai 119Jen96ﬂ1§1d% eQ rﬂ‘}gsﬁ hitPothdt @R needs fby providing, inter

concentrations suitab e preparation
iy ﬁﬁmtﬁoé%\ﬁndcmﬁfb@fbl fplr mgveangi biodngicale a¢tivebinding proteins from

%ﬂghg%iéoéﬁm%\ﬁgpe FQ% n g%{ esgrg%ﬁeg ema%wu_l%d{i W%égg\!gatwn of

ragigeeeeios presddy ihymiptuossi of ngregatﬁieandaﬂeaggrewmcsﬂ mamm protein.
ﬂ@h@ﬁ?&dﬂ%&h&ﬁ%ﬁes@ﬁté‘ 9 relln%lreoeqflfecczzf’i gﬁ”tgxlr Vge Rl)&c{%%ﬁﬁ%atlon

prot'erns Trom m es contal ni ng aggr
mfelgeding préteing Illrcltph@ylbde nbh hnﬁe@g@rpgatn tigand§, soluble receptors,

t N mx at ed
JRHLEAE, BRARLF Xlnel S, R Frde, SRR rfibesy g, and
reptalioatsiufar Bmﬁﬁlt@ﬂarhfﬁéeglhﬁal preeluatk (SMEIPTY prold{icl:t@(: hi evi ng
the d ation o I, N te|n3|cu
ot | KRRRAeS, S BEEPIF (G leran | Ht B¢ GuR sploved wit
a;lmltlbmbfdﬁnm@mbhﬁdﬁ tﬁerlaﬁga%ftbsmeéﬁt hbaRba xﬁg/ﬂw f8Yout 50 mg/ml,

singl e-chain antibodies (ScFv
more€ typically between about 1 mg/ml and a)bout 50 mg/ml, still more typically between

about 1 mg/ml and about 25 mg/ml or between about 1 mg/ml and about 10 mg/ml.

Exemplified herein are compositions and methods for deaggregating binding proteins in
solutions comprising about 1 mg/ml, about 2 mg/ml, about 5 mg/ml, about 8 mg/ml, or
about 10 mg/ml total binding protein.

Compositions and methods disclosed herein generally comprise buffer systems

that are compatible with GMP manufacturing processes. For example, suitable buffer
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protein in the range of between about 0.1 ng/m to
about 50 nmg/ M, nore typically between about 1 ng/m

and about 50 ng/m, still nore typically between about
/
%91/ Ei'(s) l?t?a{‘yglgéit}@éjh?ezérlzﬁxﬁg{e"%alt?s %ﬂhi Z?lrl]talgb?gﬁmgedr{g mdlum acetate

C O@‘b@f@ psher sadﬂdmr:datdmdd ﬁ‘ﬁ@ib Sietablg rcegatlilrm@n wanges fog each of these
gr%f rﬁq?roxlggacl)aﬁ?t] grm/nl;% n?b?)g{rgéd SI\/InglO 1calé'/r a%]o ut{ouggmk!/{ to about

noOmMtayt fadm boud i 191 M to tabout. ZSﬁiMrp d?suemphlﬁ‘ﬂl lznein et adisr system

dIS en rise buffer systens
t ha?ﬂpg‘?lgggg%@gk%g ‘?ﬂrﬁ?}é&)&%mnuf acturing processes.
For exdipl @mpesitiombhel Risftoas syﬁﬂ@ggregamgl wifiditgl qar&slﬂs @iresented

e .sal i ncl ud| but not linmte

st é‘d‘“@@ SR I T agen(émclydmg’ but not limited
SLth @lelog nveneRbhidink ARdroaNGRR, 48hiRAGR Wa. TNREELeSBIdEStood that
is fromabout |InmMto about 100nM_nore typically from

abBuPreRIf FANSCIHSHOR obehenirenic pgcahyHberpend wiem theynatys of the binding

Zﬁﬁ%m@iﬁﬂﬁ' deﬁsill(ﬁityht% regd E‘hdoﬁoﬁc *ag'énft Sut SHB bE PufiRARS 'c§ﬁc@ﬂtratlons
mV NaQAc and nposi ti ons and net hods

f otPatcR?H'Qlé Feigpion r?é bkﬂl?ﬁaw @ctp\ﬁiatq;f i thg Pioteds Brifsepptive ferimy  Typically,
adgdbh trRabpiy a?&ﬁgf is Sp?es@ﬁﬁn Q,E)mﬂ&‘itﬁ)ng BEPLERBI P@ﬂ 4Hgé $om about

i ncl udi ng Nimted one or nore o
guahYide ﬁ‘éouh §Mr ddere dyniedly, @Pl}] leotreplc agrat(e)rie aresdnt atg ¢dncentration

berallx%'éq?d'n? LR oAk, ﬁ%gﬁt Cfﬁrl ﬁlogeo@}?lﬁz{ifyr% Qou?’ fIMt lﬁ about 5M or

ropi c_agent w upon”t he’nature o
bi fream aboys r3M éQ abawh @M. t EX@aﬂ§ ed ihgicinyare womheSIMG:Dnmpsmg one or

agﬁ&% ch&%%ér%)lalt C(Q]%?Af%ll ox{lsoogiaé%tga ?%M 4@1 4;%@/??] & Pfotein

permt ret ion o TVrty’o
I n i ts Withat ireleted gispactsTytpwilhbé yippreciethd divaaynagistic effects between

a resent i osi tjon t a concentra
S o BB e SPRERY bR Ra b Fo Bt
eatheh présatt inypintionagendrfsites S:Ompsﬁﬁmts ald &ednAS &mtpl@ﬁmg) Mrea in
Lom a out even nore t
RSB R Bl Sriter Gifea Bo GRS Kibufeeine, and
5 I‘Qualﬁdﬁﬁhydrﬁd:}ﬁdid&&ﬁ ed)lﬁblﬁitﬁ)nﬁﬂfﬁhiglhinb O RS g4 MORI df $hd @nid@ition of
re cha é)(e% %‘M£ concentr ti gns of about 3M

3. BRgoRR o TR chagfroRte , apaf(ek 4t PIEHWC % C%PO%PPIPS at a
be;omﬂfrﬁi‘dnaﬁaﬁgs tbat aboinensi & blS‘ouEfo\@CtMor@Qifﬂ&@?lQ each chaotropic
conbi {gitl ons of two or npre chaotropes ma

ORI Sry ot A OUTRIOR SIES e RPN OB 1 Slaosh M, oven more

| ey GRdnCALENMRiRE: SR ashnldbeRSMRGLERIMR S
enpl oyi.ng urea i n conbi nati on with guani di ne

hydr oc Regrilgs, ofirtba piscigormltnaid ¢haatiops idenfityi and, campgntration,
g%@g?gs{ngglg I%g?ﬁ(%éﬁgle%ﬂnb%?n%@féi@%;lﬂéhwg s%ﬁtﬂ/ K5 BHn?y'pmalIy in
e range from about pH 4 to about pH 7, more typically in the range from about pH 5 to
about pH 6. Exemplified herein are compositions buffered to about pH 5, about pH 5.5,
and about pH 6. It will be understood that, as a general rule, compositions comprising
higher concentrations of chaotropic agent(s) are typically buffered to a higher pH whereas
compositions comprising lower concentrations of chaotropic agent(s) are typically

buffered to a lower pH. Thus, for example, compositions comprising a chaotropic agent

at about 3M are typically buffered to about pH 5 whereas compositions comprising a



chaotropes enpl oyed, each chaotropic agent(s) is
present in conpositions at a concentration range from
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chaotropic agent(s) is present at a concentration
range from about O-.5Mto about 6M even nore
typically fromabout IMto about 5M or from about 3M

t GaBRPHt 2 aRRBR A6 bRFerd 'R RORCHISG. Bthér @Rsble compositions
chaotrope i dentity and concentration, nposi ti ons

co
prasviride d chaatiopis agend af ¢pnué 3150 vehighuare duffersd o dhoufypil|Sy5. Other
el J ' range from about pH 4 to

S@gf}{r %Sﬁiﬁll;rﬁ%?fg&{tu{/% éc‘gqlfi%gi n the range from about pH

5 to diring bpfferesysemsngd idéscabedhebasien hmgeleﬁ@lﬁpﬁsdqangﬁ@hon are
b . .

PSP Oy e Aep APty £ 0Py B s
céiviposi ¢vieoasineopepiod 9F ng thilgluwe 5 hoornge abow 2¢ dregrsofAs described in

PG ARAT BERDOER sy ThE gt ERCR el O brotein
camncanitiatl hmh sheoiccamalatiom pf highgmotetd)r aveight (EMIE) hgpregates is
b%%er%ﬂ tﬁi(ﬁ)iga | oner pH. Thus, for exanple,

OB 598°%onpr i sing a chaotropic agent at about 3M

ar e t ywithial deitaib ubfeetsed thoprbdtinveididn, vbigp@adns and methods may
conpositions conprisin achdaot roiggi C asl%ent a% aboutl 4I¥l. 2
RIS FEEPESS HS0BR MRIP geduping ceenty; Tigh ag for example, Tris (2-
CORRRSEthIPNPhePHRE] SdrbcEIdAE I QPCEP)R] ®Bfa-mdreaplRtianol  (BME),
3.5M §'vv,hjllgh&ba?“e% buf ?gr_ed to abg}ﬁ E)!!; 5.5, Q?gf buffe(r, :
syidvthreitold TR and, glugrignedyHyy K avill b FapgeCiid Ry thesy of Sl in the
agt AR6GE aBBHRBOM ucidY £t §VHIrculiilyHAAIIRER! foP isedWith binding
achi eved with one or nore chaotropes. at ) i
coRtEEN thsreipingavindios infeiaRolas b disg Mids handsrsrinotAkauifed fp provide

OM&iliAtibh gﬁh@ﬁ{o&e‘ik}g% %IB}] addfordRehary, SP‘QH:{H%. tIﬁ"’Iath ﬁ;g)ticaﬁﬁpresent

hours. As descri urther detail herein, th )
aistdogippsitierts at hetwbémahionty! pr\dand abdug 5¢ mdn SISH gdynieplly present in

ﬁ% %&?Eﬁﬂgﬁ@%%é@%ﬁ% ﬁwaﬁcﬂa%oﬁ‘tcﬁ)@ w,%%g?)gﬁ{aﬂy :b%een about 5

aggregates i's subs I a
r euaddbout\2® bMh certai n aspects of the present

i nven.t\kfﬁﬂih &Wrﬁlle} ia ]Ig}z%t anmggsg&%gsanqa%eﬁg@ %agngddkyonally or
conpri se one of nore squcrn agent's such as, for
ednpliesly Teomprfs®- onar box et ydhelaphyspdeintse exemplified by DTPA

T AT AT
bBentgior 2id; 2, 8EBis2-(bhasabadynekiyl)amino)etyd)-dyding; Haitthylsetriamine
T AT TR T T —

| (Hdegic asidgl/EikyléRtRitrisdtaadstiaracili; SEDTAd€reboids BDEANGEe acid;

t Epleaanife RPN Rnigioacdf Hadee Vemrad NV Slang givteis-
p%*ﬁ&ﬁfﬂox&rﬂetﬁﬁlgﬁ&iet);i Gifiat DRIMRESTeaRRMc Addy] and NTA (N,N-
about 50 MV His typically present .in conpo%tl ons

abistsebaeartybslyeng nifigherlapiut 2060 TP Gole @ipalahy plpha™
beiafhnah@Mlartoxylic acid; Tri(carboxymethyl)amine; Aminotriacetic  acid;

Hampshire nta acid; nitrilo-2,2',2"-triacetic acid; Titriplex 1; Nitrilotriacetic acid ). Other

o)

chelating agents may be suitably employed.
The deaggregation of a wide variety of binding proteins may be satisfactorily
obtained with the compositions and methods presented herein. Exemplified are binding

proteins having specific binding affinity for CD20, VEGF, Her2, EGFR, or CD37. For



nmv and about 20 MM Wthin still further aspects,
conpositions and nethods nmay additionally or
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exenplified by DTPA (D ethyl enetri am nepent aacetic
acid; Diethylenetriamne-N NN, ,N.,N |-pentaacetic
aC| d; Pentetic acid;

(bi s- carb x

e)ée{xmcf (eﬁxg i Pxieg\ergh 1gven aac e ?% A g}; e&lydolltlglllsy Cah&] Shethods for
[ déLgardaationratt BMIPTMTpmdl}dD hasv(ng dpyélﬁmhmdmg ffmjty forélD28- ace

tic ac

Et hy ! HGHITB P EEREELEREL 1Y s PomPosiips o4 BEpdigf he prosen
Efffentione@ispisy dubstantiyll 1emﬂ@| R RgriNadsivitly bl evidehdedagebinding and

ac I Ea\’f:lg AR Wﬁ;‘% S ial I}ngﬁsﬁé‘ F;g]tzfgg gﬁlgd}ﬁr ﬁtor example, the CD20

T@ﬁécﬁ@CmIP@M@Fdddét pr@JéﬂteM&eﬁlwmdy@ (substantlal levels of specxﬁc bmdmg
car boxgmst h ci ne; I ycol llam c acid; Tril

altp RR28 ppiaen eaprswad o i syetahs NaErScsieg il ag F‘bbsfantlal
Tﬁé\)@ﬁq{f ngﬁiéﬁﬁkmde})é}meﬂteoytﬁgﬂlagﬂ (Olﬁgeichﬁtﬁﬁﬂ &h in vitro complement

Hanpshire nta acid; ntr -triacetic acid,
Tifkptiqoassayi ; Nitrilotriacetic aC|d) Q her chel ating

agent StpRy g ot t%?écﬁsl i L OMEdnt i mé‘nr&‘ﬁa@mf 588k UppRAEnt upon

a w de varletyo rotelns
satfersheede theifbovahe detrited dwfcrlhtlmh Albrsifigsensies dismlesed herein are hereby

g?%?gn%ﬁtéﬁhbgrsrg@}eﬂge o H e? %Hﬁédc glr@()ﬁo?’teﬁqﬁé%zﬂgl’lally.

|n|ty
VEGF, Her2, EGFR, or CD87 Forexarrple t he present

t HER RO O e RS RET 0r ocuct having.

speci f Fxguim Inphiesegtsaf dhrothdtygriphic 1202 GhovBing mertgn@de;ntmlenselutlon of

gr%g Hta g‘:‘?e it 1){*6#19‘3 goﬁn%@g%h}lgga{%@@ﬁpf evesRHP’fM Pro?luct from a

ViPkdtéin &C thrginhipgRaphyevdlaan embdbyltlba sidpleGteprud ProtsiatA enplll 5. The

assays as l]. as. subst | - vel.s of in v .
g RSl e TG SR Dot i the column in
PraOshfibl IIFRS @BIPEsIAED & iMM ANAD) 2y :Ms WaEianiti B 5| @dedess the data
of specifi c bi nding to CD2Q anti_ gen exlr))mgssed on t

sProseried gy Figye WLW‘?S Qbtamed | Wity thegsafq pindiog Jrefe Wawf%ﬁ to the

| ¥pbd BfiowingR 26BN réRRandaMta Shitdh@¥mgliivg £ CRM NaCl, 25 mM
acti vi tngl naninvitro COITp| errent fI xati on_as

TABOACa M WenmatPHadpdhs Beresmtagn af piretsinpt “Ptﬁ‘i‘?%tntqr({?ﬁ/% phtained in

beeon®1 ARRALE R, WRARs ﬁl%f‘yﬁ‘(ﬁf%?alﬁeg it BRufeQls WY 9001 %.
detail ed description. references disclosed herein

ar e heFigbie 2 isebepoeeh féeem@ytrq’a@s appiavest Yieldg (sapressedhas YoBPY) for an
as,,| c S, r [ Vond.B

STl BRI (PR et 8 O T i
c koopesitigs aphinsthodacbths hpessertgnyention (irpe 28 apd AtpEMYc, 25 mM NaCl,

gll% hr%g é’%{? Ql{%g(ﬁ%‘&% %g%ﬁ\gtbﬁp’?, élﬁﬂérecfi,% A ESRER 1§ E2POI for
the same binding protein in phosphate buffered saline (PBS), pH 7 in combination with
3M urea or 4M urea.

Figure 3 is a graph depicting the time-dependent concentration of POI (expressed
as “area under curve” or AUC) for an exemplary CD20-specific SMIP™ product in the
indicated compositions comprising 2M, 3M, or 4M urea each at pH 4, pH 5, and pH 6.

Figure 4 presents a bar graph demonstrating improved yields (%POI, Figure 4A
and POI-AUC, Figure 4B) for an exemplary CD20-specific SMIP™ product employing



Protein A chromatography colum eluted with a single

step of Protein A at pH 5. The data presented in
wo-e@anet1lfA wer e obt ai ned with a bi ndi ng pr ot ei PCHPR100€028706

to the colum in a control buffer conprising 25 nM

NaCl, 25 mM NaQAc at pH 5, whereas the data presented

in Figure I B were obtained with the sanme bi ndi ng
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infra, are hereby incorporated by reference in their entirety. The present invention will be
30 better understood through the detailed description of the specific embodiments, each of

which is described in detail herein below.
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protein chem stry, and reconbi nant DNA techni ques
within the skill of the art, many of which are
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techni ques are explained fully in the literature. See,

e.g., Sanbrook, et al., "Ml ecular Coning: A

Laboratory Manual" (2nd Edition, 1989); Maniatis et

aI " N%% i Coning: A Laboratory Manual " (1982);
caonin A Practical Approach, vol. | & 11" (D
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el Bt B oy S o o
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As used herein, the term “humanized antibodies” refers to antibodies comprising
one or more non-human complementarity determining region (CDR), a human variable
domain framework region (FR), and a human heavy chain constant domain, such as the
IgG; heavy chain constant domain and human light chain constant domain, such as the

IgKappa light chain constant domain. As used herein, the term “humanized antibody” is
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bahdin@nd iihqske REAYY aRiishales ak,fc@ |

i sot ;Fes 1of afntl bodlaes [ ng(l% ?{ﬁ Vi% ‘!Vlfl rgéléues from a

| romp ep@ggmtx c@@mnmp@geglp@ @D&}mf thfg:AClpleairmie mplgged by residues from

engc a t her eof
i nrhc?ﬁg?ﬁé,%%guiaﬁbg CQL Ec?)lngxg%ntl% %/g% I%Qu)se éat qe gabbétr{ﬁvmg the
s ci‘eviredTﬂpemﬁcatynafﬁmmmm apaditya it istroelinstinas, vasiatle Hemsh famework

antlbo obtalndfroma opyl ati on of .
%&g aﬁtolqé[ﬁ? y 8%69%038 uE° 4Rt ?cﬁg otiye‘éom?pdglgmtg H&nﬂmmaﬁ residues.
| rfﬁmvdndaﬂd Iantain)theb anky @80 eonipriseSteiGuek Migat pREIAL netfierdh €he re01p1ent

T TN T

S pﬁmhﬁman aptibodfes i laﬂal Wl kiowdl Rrth@eid V}ehéfaH}A% Hé$Rdized antibody has
herein, the term.,"chi [Prgrl C antl bodi es" refers to

arf'f 56 d?z"fﬁﬁ‘P’é% pad T ingodiigech B4R/ §t oM 4 $ykRe Bptals rien-human.

| THuMdnGA 60 St RRieadst bP @'F&YtldgaCDRp lirfRo dMHaA Sufofting FR prior to
oper.ably. fused to human constant domains. Chineric

artfigbiith an Feprepuate Juraahamibedy eensteatdanrain n Sepe dPrgstey absNature
06@6223525 @19@@? H:i@dhﬁﬁﬁﬁlet le'” N&/tu}}%ma7 [’és'sr g?élrh%@?% et al.,

used herein he term "humani zed anti bodi €s
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héefoss te agavalenths tinked Gortai hﬁter@hmhr thet ishexplegs® flomawygene fusion
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domal n,” suc arn const
ddvred. Alat. Mrads®d vt 83(h6)-3878-5883 (RSN mumber afithéthaiiyhiave been
nt i bodi reci

i ent
AEC%CB{)%HE ?On bkl c%mlrg%s |n8§uenses Polf? Ige%gﬁﬁp e H%ti‘ﬁaﬁl ieatré?egated'-but
d Gh@mnalhn sngarattag-l—hght (aﬁ‘d)ﬁéavp bol!yh@tlﬂe cliafiisdfvin &1 tibedy VA esptbn into

| dues fr on-hunman eci es (dongr,_ . .
e PS5 8 R Sl e R8T SpeBEpeeT Rty St rgnoaly similar
dQSItll[eesItrlB:pee:loff [ ahl ﬁl}t},ggl&-f)fnﬂi’mg% diteanged; ?{@,C UtS/d Pdtéhtfﬂ‘])dﬁﬁ 5,091,513,
e domain franmework residues of the
§§§%QQ§€P%%§4& re replaced by correspondi ng non- human
resi duas. ukﬂmalﬁﬁrﬁﬁd éligiﬂe@@dl GEsidtRY prdteid, CRAREG S€&mall modular
neither in the recipient

resi dues that are f
alfPmBy a‘?i‘%i‘rce‘it‘ﬁaltm%‘ﬁ‘icﬁp OF { SMUCSrpraucts’ aive i dRscribed in co-owned

s egURGe Pubidatifadnotes3d30 n@o@am@@w@%ha%@%%&b%ﬂl &Sowned
?Rt?vvell known_in the ar nera umani zed
a

rs%}anyalr%enbﬁ@haw%Véomﬁéslwei‘qomm 6 WOR0RY 7148,

| Q@ hiate eflflﬁmrﬁor&@&'f)}cl%féraﬁg hbrSinpON- human. Humani zati on
can be achi eved é:]ra ting CDRs into a human
suppor A t?fgetFSRec‘pﬁq %qﬂ g protein, such as an antibody or antigen-binding fragment

thereof, is said to “specifically bind,” “immunologically bind,” and/or is

“immunologically reactive” to a target if it reacts at a detectable level (within, for
example, an ELISA assay) with the target, and does not react detectably with unrelated
polypeptides under similar conditions.

“Immunological binding,” as used in this context, generally refers to the non-

covalent interactions of the type that occur between an antibody and an antigen for which
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fusion with an appropriate human anti body const ant
domai n. See, Jones et al, Nature 321:522-525 (1986);

woR@chramn et al, Nature 332:323.-327 (1988); RET/DSMYEIR8706

10

15

20

25

30

et al, Science 239:1534-1536 (1988). As used herein,
the term"variabl e fragnent single-chain antibody" or
"scFv" refers to a covalently linked VH ::V L

het e | S . 3 i .. .

: ﬁl{l: an gt)(gﬁl\/i_éé}ﬁtc ’@e L dp?%g{rgtgnmggnﬁﬂﬁﬂ é dg%}}ﬁglmg interactions
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A%?]ﬁll%ﬁg#reg%é‘%eg% 162&%6%?' €n1§/88§11 |r§°§%4‘cal ng?rrl{éggrlopé)rties of target-
stspmﬁwatmodtesr canoev @uahtifig] tdigy mathudsaiwely kaggn égéieed: bOhe such

chem cal arat d- L and heav ol tide )
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V‘Q@%x&i’éﬁ Diles R O%/ugﬁﬁegsﬁmc@gzd SW@% (Q 95(%4 %y "mbl‘ﬁ@aﬂy bind"

are al " I’ ncor porat ed reference hereihn
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ol I,N g&%] t h-6 109,
spog%ltu eg ﬂf @EJ&&: {}&f?mmngltlgetlﬁéégﬁg)? @fl nd,iegStaﬁ)d/ loof |M§ mote
|cnmmwuly@gleesilloy19ehﬁbt ive" to a target if it reacts at

a dete Y, of :

ossay) i nfep Sting ! 8- BindpoRATRE & ardR gfecldapipody refers

Wltdi ttheuparebiathe dmpbﬁdypmqﬂemdeﬁmau paiaclpstesmﬂ target (bi‘ndhigi ofig. antigen-

t hi t .
oSS B Ehor bR o BBt b Nreln] SRl ) roons of
t hig: h%pﬁ(tm’atan@ tightr (“b®t Mﬂfhﬁ ahreartighhp divement @mtchex wigdn the V

2P BF R BERYHRLPYER B dH hiter BT GRS dpgions” or

be‘c@ﬁ}ﬂétﬁérﬁﬁ‘ﬁy | detdr@ oy @égléﬂae(cdnm’o Ghat hl@nlrﬁéipﬁ?sb@rﬁetween more
ction, wperein a spal|er

|nte
B%Segfe %*rh*atvﬁaﬁ.tr%mewmtﬂnsg%étRSm ndi ng

pr oper kg %&Merétﬂrtﬁ@teiﬁe%hﬁélﬁ a@% baROteRSs ©aRe AGh-specific and non-
guanti fied usjing nethods wel nown_ in_the art. One

s BRRVerASIOR OB PRENPINS WA BIGFS hiBdipgRrofeiiise $Tqs¢in ageregates may include

t AEA&8E SReS) tfeiré—‘mé?@ tah Q%é@d}&ér Qﬁﬂmﬁ&mak ﬁi)ﬁdfng E)P@élh@ MR Mesence
dlSSOClatlon erE|n those rates epen on the

c O PEYIPIR AEESERcsOMithinea pharpRestion reepgpstion; [repegfafly phergnaceuticak
Ofc ot @suto% SbARAOD forP Pl PP 0 QOMRYY, | 1§ RAMRL RiR dababe i vivo

equal |
reactlons including anaphylactic shock. See, e.g., Moore and Leppart, J. Clin. Enodcrin.
and Metab. 51:691-697 (1980); Ratner et al., Diabetes 39:728-733 (1990); and Thornton
and Ballow, Arch. Neurology 50:135-136 (1993).

As used herein, the term “biological activity” refers to both the binding protein’s

capacity for target-specific binding as well as capacity to mediate its native biological

functionalities.
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influence the rate in both directions. Thus, both the
"on rate constant"” (KOn) and the "off rate constant”
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concentrations and the actual rates of associati on and
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especi a!slgél (glsar maceut i cal conmposi trons formu e

p&fEeite iPyeEHO qelis.associ ated with adverse in

vivo reactions including anaphylactic shock. See,

e.g., l\/bore and Leppart J. CI i n. Enodcrin. andMet ab.
Cem ) thefRdaggragation o BindDigdreteins 39: 728 733

1990 3 Ne
g.S c 1?3 A ?ﬂg%%H %B%O Bxg gé%ﬁ T f}lé\{e%l%’dn% ?]rgv?ig% ?,ﬂnaj}{?glgptgsy tlh%taﬁre suitable
adariaghipying thefdeagrd@tldzmd}ﬂblmd‘l@ oteitisn @onrpom&mm disclosed herein may

ggg glgljlta%)iér Jngﬁ??égl I e | e%lrefgl?tc blfgsoiélfr‘.lgléq cé)érrpnsmg%lgh concentrations

f ofieindiog pioidin, dgnicadly is ¢ rhee of Betwe&mabtoef O /Ao BAR 50 mg/mi,
ds i nc| udi ng

bl:n[ore %{a)wfiﬁ% t%aearggboubgrgfﬁfng raﬁ% |c5 e%ele g‘R%pt 1 mg/ml and
gaiwut dD mgimil.hyRYemplifiar héri:éin a@ﬂﬁld@}ngrprg@gieﬂu%% tof about 1mg/ml,
8? ?8’&&’%} ﬁbé’\'}gg Wr@o%??ﬂ QWQ?}CMP‘EV tnéﬁ/@?sr upt

n ONCOoVEdmBYsitions 6ff e bREdHt @fveﬁ%cgeﬁ&aﬁ)j%d@ﬁﬁﬁe BhLrRyfems that are
m)no s or gl nmers, wherein nononers or diners

r ‘é%’i‘ tWIfbn M})a{qaglgagglg}gepr@wsaque For example, suitable buffer systems

may include one or more sali(s) including, but not limited to, Sodium Acetate and/ar

Sodium Chloride. Other salts may be advantageously employed. Suitable concentration
ranges for each of these salts is from about 1mM to about 100mM, more typically from
about SmM to about 50mM or from about 10mM to about 25mM. Exemplified herein is
a buffer system comprising 25mM Sodium Acetate and 25mM Sodium Chloride.
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bi ndi ng protein. As used herein, the term"buffer"” or
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a desired pH value or pH range. Buffers are generally

classified as inorganic buffers (exenplified by

phosphat e and carbonate buffers) and organic buffers
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dmggxuegnm n@reoiy pidaiNgin AkOiaBe o SR HEES td o FH 6 Exemplified
gnie%llcﬁ?%%l | ]%/ﬂjﬁlor%%uf eeeﬁllqt? glao%{t BED% g%o%g Sﬁ:ﬁg’:’? g}ug?bao%t pH % )It will be
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c FRRSFPBIGi 2seq %)nf“ewltﬂpilcaglé pETedpéh 2 fighata bk evhsreas (rempositions
bcodpringdlofeetdhcéitions of chaotropic agent(s) are typically buffered to a lower

pH. Thus, for example, compositions comprising a chaotropic agent at about 3M are

typically buffered to about pH 5 whereas compositions comprising a chaotropic agent at
about 4M are buffered to about pH 6. Other suitable compositions comprise a chaotropic
agent at about 3.5M, which are buffered to about pH 5.5. Other buffer systems may be
suitably employed.

Using buffer systems as described above, high levels of deaggregation are

achieved with one or more chaotrope at concentrations of between about 3M and about
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SClﬁlat@hgﬁntdlﬁistuﬁalﬁﬁaﬁﬁoy@y be suitably enpl oyed.

ms_as descri bed above, high | evels

Usi ng huffer. S%ﬁttrg i
of deayyregHien f Bresenh Vg RGP iashbeotiEakly emploged at a wide range

coB aniippRurdl HeAREENhd tckARS Rint DS WREHARRH! e and th
apbout 4M urea qver. a_time p%r#la’od of abgaut 24 %%Sérs I}Asan ©

dETPFRBEY &t nvich thee PindBgaproteiie eahibits ghgubstantial degree of thermal

denaturation. Thus, for example, compositions and methods may be employed at

OFO

between about -10°C and about 50°C. More typically, however, compositions and
methods are employed at between about -10°C and about 37°C; still more typically at
between about 0°C and about 30°C or between about 10°C and about 25°C. It will be

understood, however, that the optimal temperature for a given composition and method
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activity of the binding protein is insensitive to
protein concentration and the accunul ati on of high
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Wthin certain aspects of the present invention,
conpositions nmay additionally conprise one or nore
oxi di zi ng agent(s} and/ or one or nore reducing

a%ggtg%?%‘g ISU rSthCﬁa[ C? & g‘@"‘f%@yp%’.}!g&{l é’né)r X ggt%g u an OCFDQ‘ )omdmg

($hﬁmneﬁpk®mbthre|tol (DTT), and glutathione (GSH). It

R SR AR T -
adyaiiea gatlise fc@xhpdsﬁﬁmy\liahm nihadi p@sqatedtieidis \ermphﬁbd herein are

intra- and/or inter- | ar |su fi b e

r SHEcRolEs JrEpE o Bftng et br el %eﬁ# 72, BGER, and
t @II37arBor 3RGAYE, tﬁ’dlﬁ%ﬁhﬂﬂ)ﬁlynt&h liéJ@)IeHii)ﬁﬁed:)B')?l' corfipdsiohe ald vethods
present in conpositions at between a?Put

R U e R T R S

at bet waiha Fx%%é‘ins%é&%%@%ecﬁ@? Uhe %@meorﬁoéﬁth%yllﬁb@ﬁﬂ livention

bet ween abou about ™ 20 Wthin sti

f displgrsubgpiel kevele sipbsine erilyvitresy wifenesdobabinging and functionak
al,t8 n‘g{@st WYe E%S%&gﬂfaﬂ FReRDE iPVivdRER iGN FoR bk dNDPIQARNED20 specific

exe If1ed by DIPA eth Ienetrlan1nepentaacet|c
adMIPDprorlbt ipeasented lenaﬁ:m disnays wbstmtlal\ﬂeyelﬁ eh ﬁmawé'létbinzdmg to CD20

Sl TRy B N o
p@nmahmml-d'ﬁpa[dlent cytotoxicity (CDC) activity in an in vitro complement fixation

é%%% gg%g%ﬂﬁgg%ﬂ%iﬁ%&ﬁI%M%ﬁ?gﬁ%h&nen'tr'|0)] -tetra-ac

Ethylenedinitrilotetraacetic acid; EDTA free base;

EDTA fr;- acid:, Eth [Qpedla B g NbN N -tetraacetic

aci d; FeEH5E dggreediging FHEfe diyl bis- (N

(car boxg nﬁﬂhydea gzibpee: nﬂ])a pEtsehlyI j@nentibh aahon eprd%des amethbdsc for the

Ac and N5Nb|s ar.box

P eeeson e vpety o BRARE Roar et G B tipspd to, rotein
t nigamdshydiare F&E}Etbl@ailﬂm&&‘ibs Gafsblé fragment smgle-cham antibodies (scFv),
Tri carbox nethyl) otr a

SRl mofiylar immpuigopk F?%Cﬁvt&a Pfsduczﬁ (gﬂlf‘aéa) otshei d:

Titri paX fnventivd MhétREds! aﬁ&bée@ B&bl‘ﬂ) areChiIRblyC Bﬁlbﬁfyb@ gmth high
agents nmay be suitably enpl gyed,. Cbnp05|t|ons

p ceBERkatighy ehindne H‘é)iﬁuﬁeass}i}ihfaéﬁq spoumsrRTly it eafaweocé about 0.1

r 3RgR1 ab iiPshakighds skweaRed Mereld @RZ ntehodel ﬂBI‘ a@fnevemg the
the particul ar conposition and the tenperature a

witleaggregadorhelindieg Wp@ms.ahcwm%ﬂ?@ of %Iaamha%mgém and 10 mg/ml.
d qg&/ﬁpbeandE@%BaTgJ wg%'?%é{rtﬁé ﬂ)t@é?:nt I;E&Héds h be g t8+a wide variety
ositions may be enploye et ween
abxﬁgoncelltm@ tanmnmemn @tmms More typicall y however,
conpos t
mp g{% gggfgout Q%B;%EQP GIS C ﬁnee ﬁpgeﬁ%l%g Cfg{ F@eetx;ﬁﬁgﬁorﬁgpu binding

-100C su nore typi
protein of intererest and is transforrned or transfected with a plasmid vector or other

suitable expression system carrying a gene to be expressed. A suspension comprising a
mixture of aggregated and deaggregated binding protein is isolated from the cell or
culture supernatant, concentrated as appropriate, and subjected to one or more steps of
protein isolation and viral inactivation. Concentrated binding protein is exchanged into a
suitable buffer system, exemplified herein by a buffer system comprising 25mM NaOAc

and 25mM NaCl. It will be understood, however, that the precise salts and concentrations
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bet ween about O0C and about 3Q0C or between about 100C
and about 250C. It will be understood, however, that
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nmet hodwi I | depend in substantial part upon the

bi ophysi cal properties of the particular binding

protei n enpl oyed. The deaggregation of a w de variety

Ofmd3i B8l iR R ShTerfFoh &t |

Wi tﬁj t he co1 nposi tlgloer{s an(g%esﬁ%%éplrﬂgé%elrﬁttyegg)%}ger&gﬂng protein of
Ex@ﬁﬁﬂifled herei n are bindi ng proteins haV|ng

speci fi r

and. coa 7Pl oRGebl Ukt sulioR? tor Kt bt gin i bnoric,
exegiphe fané/dr b;ﬁac @npbisd ttd (‘ihsbafﬁﬁednbfﬂd(l@prbmm at a concentratlon of

glq)%{é\%:]lg g%%u;t f%nd a ou% %meé&%gﬁ’gh‘ﬁ%%%’ !81’0 ﬁlg aotrope is added to

d é@g@ﬁ@@ﬂaﬂﬂlhg/plbhm ﬂmmn&n&hﬁlﬂ&f@fetﬁehﬁ afyu€ SEBNdnd about 4M. For

|nvent| ndls tanti al e|ls of | B VILLO, )
e P o BRer EBRPHS® B ighip s i proten ot a
as:sm}eﬁtra&n\kﬁ'labotﬁSMi LDsitBUAN Adboliey.es alut BIEMY,iab6ut 3.8M, or about
g)&w ty. For exanple, the CD20 specific SMP(tm
uct presented herein displays substantial levels

Of SpeDiepdndingl dfdinNGe tfReide2Binding | |pﬂ&5‘ine§ﬁ)afo€r§§@ dn@8 bi¥eer system
surface . of the WL-2S cell line as well as substanti al

| EPelehAnd Briorafepiongd ferrarrrntraianal skigiops theapigfion is typically
aGHjuvted a
fudted Yo 4 PHAR bhtve¥h bt gll\iﬂmgzl(nta%rﬁgid# MRE t@%c%%}’ t?é]?ﬁ of the

c npar ed to non-treated uct .
e RyeipBgehapBpPee Pulfir sitere sepeneis nsa PH dfibgiwean elput pH 5. and

aQQthﬁ pH € ARTRSEEA a&w@ N v Bleffinbd 8) 't@?éxaaﬁﬁﬂ?‘? B5al@ protein

t he deaggregat| on of a wde variety o
piselopadshereie [thadifergsolusiens permprising anecbrtragre p‘hm‘t@peﬁ at 3M, a pH of

LA Rl odp W, Ay o o
MeeuPIEsing eneLay ophachmtiepssiat M, prprbﬂoﬁ}tbsut(lﬂ% Pfdyre suitable as well.

d h
CAEYRES) soBRAR G IEROE ol ELAED B B s
ppwipeitins of the hmmimg:m)eam mbnmé of geapareghtion, mlmmgm may be

0 50 g/ ni..

e R by dhe i sef RRR sl o gR i ot P gpidence

bprmhdaghqeremt e| ns at concentrations of 5 ng/n,

ng/ m o/ be under st oqd, hovve

t hat tIr’ie g bees T ﬁ%‘frﬁ%ﬁtggmﬁlﬁfl tgeprgsst F’@H“’g% H&yv&l{ﬁ%ﬁr 'employ the

Y addlﬁdry obbne onawiné réduCitlg Righeli fgh PEOfR| Rarmpl 'eU‘I‘hQ r@ucaﬂ)(Bkyethyl)
i ne

|
C RsSeyiptatoibrgs <ﬁ&%¢>n€qr%égwmhwob@w BRI, and
| glutatiadief @SPBtan@lor tdnd s f 16t eleMiidd agenP k@i fHEELRIHIODTPA,
o;ﬂ&r éﬁéora}\%l e expression systemcarrying a gene to be

“uspensi on conprising a mxture of

aggr egpHeepresenfl ntl@RA9 ra?eg 3ifdebioP dhd G RERESIY bfa wide variety of
isolated Tromthe cell or
binding proteins exemplified herein by binding proteins having specific binding affinity

for CD20, VEGF, Her2, EGFR, and CD37. For example, the present invention is
exemplified by methods for the deaggregation of a SMIP™ product having specific
binding affinity for CD20.

To achieve a high degree of binding protein deaggregation, it may be
advantageous to hold the binding protein, chaotrope, buffer system solution at a

temperature of between about 0°C and about 100°C for a period of between about 5 hours
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cul ture supernatant, concentrated as appropriate, and
subjected to one or nore steps of protein isolation
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is exchanged into a suitable buffer system

exenplified herein by a buffer system conprising 25nM
NaQAc and 25mMM NaCl . It will be understood, however,

t reci se 0 .
'éhgé fa{)&g 2.[‘1n1$°g‘65§ SIF % a?np?e”qng&{%ﬁ g@%&ge\}ﬁy%%g%%{gaggn of the binding
plprq:b@n tpreeentem‘ hetr¢ie, the salutiog vyzasdtekli al agémparatgreastabou 25°C (i.e. room

caI one or re ch otr [ exanpl e
ot P LB Ges BRH e AR 20 bl 1
ad ded Felldwigg the ﬁ]lei@Cbehbmdieﬁ@re@mﬂ @rateind ara typlcally exchanged into

© GREE Pty Hst @ 25 NN & 23 P0G SO R e S Under

b ke reoadibonagi I&@gﬁd'g@ieﬂl fro®ins 3ar€ Qb tahd tdoO Aoto iindegdonvetistantial
about 3M and about 4M For _ exa

the. one or  npr .
¢ AAEETe &I Ry UBR UM ¥R 0o ﬁ@’tn’gfﬂ“éﬁﬁéﬁmﬁ‘i e wg"% gion, may,
atopﬁorﬁﬁjg Cl%"ﬁefrﬁ)hh&i'] im0brdaPRUHCchidM 2 JRMUE pidifel] soBRiGH lcomprising the
out. 3, 6M about 3.8M or about 4M Dependi ng
uﬁeaggf%@eé)b@éms@r%@ﬁafw&reﬁ? otei n, chaotrope and/ or
buffer system enpl oyed, and in consi deration of the
concentration of chaotrope t he soI ut| onis typl caI I
adj ust depay BSvgfemeifort As 8 ctfie_Birlos 4ividy, of Deagaresa

I\/?gt Lypi caIIy, t he H- of theb| nd| ng proteln
c éoerope buffer systemsolution is at a pH of

bet wee Binsina prosins Shaiee ddvegresaitd 1§, usawf deseampsitionshindemethods
| g %§edd 2;%1% db% %st%ch Forth i@l yacﬁln%g 99 2 PRIRE Tof suitable
di scl ose erel t or sol ut1h ons corpr S|ng one or
rrmleehodhhgtes epakblt in3Me at pidludinga tgeneralfyt assab!ssyetains dbt assessing
Pecgfg h \c/hnn ga 1(1?%& g aqﬁ %&II gsn assa s {t‘%}ggp g‘eslreg%éesii'{hg other

r-sing e or nore C
a fintdtiodal abti)\utlesp HA6 used/ hégeins thiet mhlhse"faﬂctmdtlly ac'ﬁlve" and "functional

preci.se combination ot ropes .and pl

" HERT SRR Rkt FRRRPRER P Rublp i BRNR g e
prneﬁ@gfbgated Bﬁ&ﬂg@foteiﬁaggr egation, which corrbl nat ion

may be_achi eved by e ski.ll tisan.throu 0

experi Fene4mP ﬂ}enc}%b Weft}hc tsﬁngmu‘i’ra‘i‘ﬁ’E 8@1@%’6%8%@ the'eR Remplary
heedhdds piekentéd herdi dfspﬂbﬁﬁd’ubﬁﬁﬂfaﬂékfﬂﬁ Gﬂsﬁe&ﬁb bindghgftb €D20tantigen

?g%jgfggs;% rgg)é@fﬁtj srut§1‘g(§qr~| ogg}? t ne 5‘2\1(3 ?J te | &%?ng ag ns%bsotantl Iievels of

( ZompleRRy@pident @M&;ﬁﬁw If?d&,@iﬁﬂﬂ( @1{ bfl @ illeERmplement fixation
bet a- mer capt oet hanol thiothreitol (I>TT), and
glaﬁﬂﬁ&@h?%?f@rﬂdGSFﬁ’n‘H??d‘?dd?FM OBt nor e chel ati ng agent

such agype &‘&fowﬂﬂ@g@i}ﬁsys%@%r zgggﬁn% ﬁfﬁ@‘{l&fahwﬁ dedd¥fegated binding

present nethods ar€ suitable for the deaggregation of
a pidtelas ysptdtest Py ¢fploying the compositions and me ods presented herein are

provided by way of example, not limitation.

Assay Systems for Measuring Necrotic Cell Death

Necrosis is a passive process in which collapse of internal homeostasis leads to
cellular dissolution involving a loss of integrity of the plasma membrane and subsequent
swelling, followed by lysis of the cell. Schwartz et al., 1993. Necrotic cell death is
characterized by loss of cell membrane integrity and permeability to dyes such as

propidium iodide (PI) which is known by those in the art to bind to the DNA of cells
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bi ndi ng proteins exenplified herein by binding
proteins having specific binding affinity for CD20,
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invention is exenplified by nethods for the

deaggregation of a SMP(tn) product having specific

bi nding affinity for CD20. To achieve a hi gh degree of

bi gk smgrp%awaﬂhe@g&m@aﬁéc&ers '\hta'i@aé’t ﬁeéﬁs?%@z%n%%zqa& 223-229

to hold bi'ndi ng protein, chaotr
sl 93 omdatwat aterfpek dmwueoloﬂlddm/déﬁ 7%6u(t19mc Nﬂdosm may be
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dengefouy a{ks aowskquehes cbaewdclngomassa}euumng PE sapbe dsdaleﬁ @hrallel with
T T O T —
5 ChE leath. aﬁﬂloedwant atﬁﬁ'aﬁed) @eld sorfed |(F@@Bﬁ]®sé(hﬂ0\h @ldinkdy assays using

p d dea ega otel ns are t exchanged
it Sﬁ S %@E‘%‘ A qragisiiongpt %Hyfr%ﬁ %ﬁa%f negsg iy gt
Nad buffer systemat pH 5. Under these conditions,
deaggr s are stable _and do not undergo
subst a ‘f“éfl y‘?tgfﬁb}dfé%%‘i”f’(iﬁ Apeigiicefieiea’st eps of protein
purl fi Crtdcoh Mkﬁog&hlhﬂlbd tdil ddat drQ olb'fgé(s m@Pbd %Qilllbl\fshe@gs will be
fornegéln order. to achi eve a éipurlfle

s&PBFF‘FIE)tﬁ Briese 4R My dthe H"eﬁ@fg?l“é@ﬁt ebs eflergpingr anoptopis may be

Ofmdafiired &ShrioAIma aBStigNtbR br ARSI 'Wntg ok Ahout admlnlstratlon of
Blolqﬁgfal Activity of Deassrezated Binding Protein

EP@%@%&@?&@W byruge aféfég geeprsitiogs and mstbodsfdlac}oeed herein.
C ¥
t g‘gtpggi }io Icglrégléﬁigg&gc ?jtﬁétﬁs@eﬂad%%ﬁ%grﬂgﬁpy k&ﬁar ct%rlmad by a
nehiking ofgthe selhoxipplagn and WOﬂdmé and coridendatio mul fragmentatlon of the
O@RRKALL Y WyRARSAYL ﬂﬁ&tﬁ{fﬁ 7-7"‘73@6%' ng specific

bi nding activity ‘and a as assay systens
for asseSS|ng ot her functlonal activities. As used

1o s S SU 1LARFLY DK By s
bi ol ogBmdmgtﬂrouelns deaggekaed by aetaf\het do&@oﬁﬁoﬂsh@d AatHod€described

n d n ot ei.n, . For ampl e, the. CD2

S gg%?l%fl%qﬁ(t %dflgr %Eé{ %Pe&‘LégB&.dB’& ﬁ?%ﬂ%g f]?.?égi%tlty andO compared
e xethp bading rffiriiy dad mﬁtﬁ of thpxroednn di spl ays

substaﬁtlal | evel s of eci to antjg

b
expr es€SdPSPOIGIS Ik 3‘?3 oSt ’{"ﬁ @X%K{‘]ﬁa‘?§“6‘§?q inding aéfémty and/or

We;belmfmﬁty Sybatyaot thel métRodidgicdl th&oirs| Aty SRRENESAthe art. For
activit inan i.n vitro COﬂp'GnEnt

t t t
¢ VAo potabusbra L itV e Jetipi ARG ALEA procedures may be

pélﬂﬁ]dgzéd toldt@orhplishOné §@p A8 Sei¥ertS tR Mndif) pBRERIRVAE 2 particular
functionality of deag %re gat ed blndlng
specificity. A wide range of suitable immunoassay techniques is available as can be seen

by reference to U.S. Patent Nos. 4,016,043, 4,424,279, and 4,018,653, each of which is
incorporated herein by reference.

In one type of assay, an unlabelled anti-binding protein antibody is immobilized
on a solid support and the deaggregated binding protein to be tested is brought into
contact with the immobilized antibody. After a suitable period of time sufficient to allow
formation of a first complex, a target molecule labeled with a reporter molecule capable
of producing a detectable signal is then added and incubated, allowing time sufficient for

the formation of a second complex of immobilized antibody/binding protein/target
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proteins isolated by enploying the conpositions and
nmet hods presented herein are provided by way of
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Necrotic Cell Death Necrosis is a passive process in
whi ch col | apse of internal honeostasis |eads to
ceIIuIar di ssolution involving a loss of integrity of
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for apoptosis, as described belowin order to
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FlpdeiEia 6 88Mestdd sl N e £18 the s%ﬁﬁ pRise CEANS) alRBia&fbatell W a period of
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addnsing efstiading rojgin fo the tanggh meécalee F délywmgdbe iricnbation period, the

o0 TEoRY SERLEAR a3l s AR) DAGBAORIR GedRmiody
apopthich & TWOtthr wplepile oyt beaattarimdstheraly permditing thei dedéctign of the
prb?ri]d?ﬁ(#; ofj% g@ggtpﬁog?ig%éﬂ%%f%]gﬁnr?gg t& Qhrgpgesalgérlegﬁ?c} %mglng protein
umdmp@:mdﬂg tqumﬂtcd»ihzed Gedet mdkeadll i S gener ally

char ac rlzed, .a shrinpkin f,the ¢ yt opl asm and
nucleugganam%oﬁégﬁ§ggmgnzgn 59 Qaﬂﬁnfg??&ﬁ Sﬁptﬂ%XM%m'pmw&
C hieattainies anlW\Xoleeids,eetet Rk .example, fdah Rolid s%&tsﬁﬂray]?oe(made of glass,
19 Assa a urin eci

P g it FONPUSF e GO SR R 1) e PHCRG ARG & fdlon, efe. The
deaggeadatarsupyortisayobe §dlid of PORAS bilid @ﬂ'kﬁlyaﬁﬂvdﬁ%h §idGe. Suitable
descri bed her q%% al so be tested fo

t SPYESURPSER 99 ‘tcp eRFARi K BPIAT tthe Hoat %@E?W &s¢d; pofppers being
C @BMasRIpdtPacklanide, MM p@fdtiBhd, YoRoElyPHIdrndeto¥ p ropylene The
natjve protein. Binding proteins nay be tested

exekidh Fuppgrts may feringhe, &%Ofa‘ﬂllb‘?sn peads.adieps o @ﬁé&’?aﬁqsc px gny other

byuddd¥ s@itabld¥er SRR LR dh@sndall@}y. are currently
avai l able in the art. For exanple, conventional cel

panni ngn aAesiagive 2By tsyptaR aelveL ingpobilisen disr dengategatpd binding
e Ry &dd %g;% %Qﬁ% lhbbiliRa v ERk E{ote?tf: {oSF tirdXd mo¥cule that may or

bi'ndi ng pr aving a partic
may not be labeled with a reporter molecule. As used herein, the term “reporter

molecule” refers to a molecule that, by its chemical, biochemical, and/or physical nature,
provides an analytically identifiable signal that allows the screening for binding proteins
complexed with target molecules or with second antibodies. Detection may be either
qualitative or quantitative. The most commonly used reporter molecules employed in
assays of the type disclose herein are enzymes, fluorophores, radioisotopes, and/or

chemiluminescent molecules.
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specificity. A wide range of suitable i munoassay
techniques is. available as can be seen by reference
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8, 653, each of which is incorporated herein by
reference. In one type of assay, an unl abelled
anti-binding protein antibody is imobilized on a
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C gﬁ‘l‘i %rg'ée r&%ﬁ%ﬁx th& fﬁz%@ 'llﬂﬂedktg Wa‘&f&%ﬂ{lﬁo f glOlﬂE 'aYlﬁahtatlve visual
I'ng protern. In"a second type of assay, target

msi%@lu Wdich gnayhbec furtherequainti@idn gsuatlp tsmctrogp@nmeftm@ﬂw tp indicate the

bi 0 The i ng

pﬁggﬁ é%ggégggﬁégeabﬁﬁ qn&&Pﬁﬁ%&nP1 agﬁe%erally

consi siltefmativetys sfluoraskeénn gompowels,esich yas bﬂumteaqgn omd rhodamine, - or

|caI dsorbin e t et_no e t I
t%'%\Bmﬁc%en oteis %}1 Y] Cp&lp{f%r)ﬁfl;lﬁmg raaeya{é X eerrél algr %Jﬁﬁ C?ﬁq a%tlbodles
predtheatnalfeting ehetrelﬁﬂidmg tapatitye n'Waeld edivhied ﬂaiyx elhsmilnatmbnpshﬁs Bight of a

e A e R e A e

aﬁﬁﬂu’dﬁh@&r staxeliof @kdiRbitionh the @ﬁtﬁec{t& Gliowkd GNealigitn sfaberlight at a

rature to abo 38C, such. to all ow
Hg‘fiﬁEPS&‘F PRI%Fd .V}%géﬁy Seteptable oW kﬁ% JPICFASFREY Pl Other  optical
Fqllldt@meﬂg tAReinithe Bt the ﬂu&@ideﬁ’tdlabélé’@ealﬁ@bdlﬂls%lﬂl@%d to bind to the
washed and dried and incubated with a b|nd|n
praatlgﬁnrﬁngb%ia. squapleint Aftsayremgvipg vahound ispgspt dhe FemaRing dertiary
EI%XEH E}%E@dtotlﬁﬁf §Phe RBHIEphidte RevdIaR i CTREHhQBscBice observed

i ndi ng of the binding protein-specific antibody

t @4@@5&@@;@&6@%@1@ houpdibinging protest of i8St exed to t he
| b kﬁﬁﬁ%ﬂu@fe@@eﬁxcé@@ﬁ% RchnldfliRs bR RBN eSlatHeBROM  the art. Tt

as used herein refers to, e.g., mcrotiter plates,

rrm*tﬂr hneundsrrpode s, oberc . Toisier exalipiies, @igBhas ofaftigisotopes, and.
Bﬁﬂﬁrﬁln&@ nt Qﬂdﬂpgﬁl%n&lo Sfmol&:lu tIlngy ﬁﬁo Be rsujtably employed in
ystyrene pol ysacchar on nltrocel1ulos

rthet wfdening methods dibdossd hérame of s uc h supports may be

solid or porous and of any conveni ent shape. Suitable

solid supports include glass or a polymer, the nost

conmoniTye dislkovign bxamples demientg more fully describe the manner of using the

above-described invention, as well as to set forth the best modes contemplated for
carrying out various aspects of the invention. These examples in no way serve to limit

the true scope of this invention, but rather are presented for illustrative purposes.
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cel l ul ose, polyacrylam de, nylon, polystyrene,
pol yvi nyl chloride or pol ypropylene. The solid

WG ppo14130 may be in the form of tubes, beads, PUCBUS2006/028706

10

15

m cropl ates, or any other surface suitable for

conducting an i mmunoassay. An alternative assay system

i nvol ves i mmmobi | izing the deaggregated binding protein
and exposing the inmobilized binding protein to a

target nolecule that may or nay not be | abeled with a
reporter nol ecule. As usedEXAMPLES the term "reporter

nol ecul e" refers to a nolecul e at, by its chem cal

bi ocheni cal , and/ or physicgﬁ@ﬁﬁkgge, provi des an

an @zectexclambwmgnmetfbﬁmabé Elqﬁidmmzttbpaap}ﬁl (EP@HHIITY System for the
screeni ng for 0 exed mnt1 t ar get
mol ecul es &FPAfRHAR oL LIotem Ag Ef SEIE o be
ei t her qualltat|ve or quantitative. The nost conmonly

used r amayr E}Qﬁnﬁmﬂﬁﬂdﬂsﬁ&eﬁﬂfﬁh@-}éﬁﬂuéﬁh RigB P¥Fortfant bk RBgraphy
|gﬁé%§mer ein are enzynes, fluorophores,
r& pRStem, H/ SyParatngnmulfiFaris sereiein Agsresats efiom mtive non-
t hggeaaat bteRofaREXERPONTINRASSH laé{%lﬁio -sfabifie REMPP! drSduct.

conj ugat ed to the detection anti or target

mol ecuPamPlge R 2 P0-grgcikis SAIPSY pgcrdyﬁfawaneop@hvw by size-exclusion
le IhGs &b AnanfS1i (¥\11&1 Ehr@ﬁa{ogﬁgﬁ)J SECAGPAR P&k TQRV@()%() SWPXL HPLC

e variety ferent conjugation techni
e%P]é;‘fnn WmoerBlasceenﬁfe&aﬂ Moatgamlelazbille, P4) atdepesk |atelaed1tegrated See -
aﬁgbﬁqurgggﬁﬁﬁby %§ﬁg @ﬂ ~include horseradish
per oxi dase, gl uco e ox as - gal act osi dase and
al kal i ne phosphatase. In general the enzyne-| abel ed
anti body is added to a potqubgl conpl ex between a

~target nolecule and ot allowed to
bi nd, and then vvashS lﬁﬁ% r.1 P%rame S reagent. A

20

25

sol uti of -Aag-the 9 :ut““" at-e—4-s—then
added tug‘mm“ B ph-ex—of—tar get SHHn IR ] e 0accd |
bi ndi nd-&¥% IZ‘Fn/! abel | hﬁﬁi’\m Thg cnhcf rate_reacts
Wi th thé"fﬁ?ﬂg%ﬁfﬁsﬁfﬁé’t o thé7bapeked antibody, givihg

a qual i visual signal {which may he further

quantifﬁEﬁLlﬁﬁﬂﬁmﬁgﬁgﬁécLLgp$Amﬂﬁﬁﬁr|calIv to

i ndi cat|eSamle ey of t he | dehignt egat ed bi ndi ng
protein %‘?‘@@éﬂﬁefemnﬁhe sanpl $28W1mém1th/$myadzu

f | uor esc¥pielesstipounds. such asqfipuentescei n_and

r hodami [Randwidthf (nwdr escent  pr ¢2@ins such as ,
phycoei\WéhilePhaggay be cheni cakldPBS edupskesodion Azidebodi €
wi t hout| Fidw Baieng t hei r bi ndi ng ndagaci ty. Waen f
act i vat|@hnengthl um nati on w { hs biighds of a particular|
wavel ergthount BEPblelS Mg OMe{ ] abel'ed anti body absorb
the |igiisjeqser gy, inducing a|3¥%4& of excitability i

t he nol 9hteEBiiod MEMEYEd DY em§ pé}{aléﬁqarlmgpl | gnt at—a
characteristic cotor visualty detectabte wth—=atigt

mcro h .
El A f’ﬁ%ﬁfﬁlle%g rralgéselggxﬁ] 1t:h9 %h%céﬁé)délcgﬁtﬁ%eg% §%ecﬁfcl §1\ﬁ'IPtT ?roduct using
bthndT$FéGfSﬂ@)SWXL column was determined as 10 pg to 500 pg (r2 2(0.99), with

1%
(2]

UJ~

po)

acceptable repeatability of the relative purity across the range 50 pg to 500 pg (sd <0.1
%). Interactions between product and column matrix were observed resulting in an
underestimation of the molecular weight for the CD20-specific SMIP™ product POI
(81 kDa compared to a theoretical molecular weight of 107 kDa for the dimeric CD20-
specific SMIP™ product and slight peak tailing of the protein of interest.
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anti gen-anti body conpl ex. After renoving unbound
reagent, the renmaining tertiary conplex is exposed to

wo p@ho14afo t he appropriate wavel ength. The fl uoPEBUS00€028706
observed indi cates the presence of the bound binding
protein of interest. |nmunofluorescence and El A
t echni ques are both well established in the art. It
Wil | under st god at.. ot her report ecu es, such
ho. r 2 AREDESIT Sh e HGHHY Gt S0t (ki bk avéa esponse was

bllﬁieaimwlﬁsaqeﬁﬁ ofi0eg! (et nolBibwA).S A RenSde bﬁtﬂe)fesults generated by
ed in the scr eenlig)gerrret hods di scl osed herein

Tﬁsgrﬁ%}%m gjs Beanpn asT

t hgeadBNRE 163kl 559 mg tb h@l a% ONR- AERGe! JT9Kk édh\éﬁ%ﬁ e&fﬁaém @) of
well as to set forth est nodes contenplated for

5 cdY/iang anintercept V@}wesofa(’slpféme& ypa wnt@ iThe eagpgnsmacr ey é@eload range
X S 461 he true scope of
t hi slm'{ nvent?%ga\)égﬁct ?gitéﬁlg%aqﬁ ent ed for
illustrative purposes. EXAMPLES Exan'pl el
Si ze-excl usi on Hi gh Perfor ]E%Ll qui d Chromat ogr aphy

g\ggg-w%e%o%% i
10 Jenonst r at esSilsPLodt 139 4 Hulk Pr

chr omat-egraphy - SECGHPEEO—System i

mul tineric pr mpé'faﬂleifﬁnr egat es!from act  y¥alue
nonaggiseaee dnpiidtei n- of -i ntefest (PO ) 41.6476N

exenplf &f &;Qg@sk/ ITrc SMP({n producis 'es of a
CD20- 4 “eO?.e. +€ j’pg}\:, preduel—were e“'—*'rg""e by '
si ze- iicl usion high performance liquid dﬂ?ﬁ?ﬁat ogr aphy
(SEC-HPLC; Progel - TSK G3000 SWKL HPLC col unm; Tosoh

D1 0! S e and D L ARIR e ranf G0 %?%%e%%se-dependm

YeRemesviop @nglytis perfpsmed prhhe POI peak -

p@hdivetof penteifl ajpdregatesSnd-PAPLG @@d&ﬁbla@gCE&O@mtf&rMI—ﬁm product -

5 B AP R R BB 4 6
datherditan@dsea&dhﬁ Highré Q ASEEe Nitaiftd . WithXa Witding2fioft agptied to the
he relatlve y across the ra

atabili t ftg ﬁtjrl t 5g
10 s ORR Pt S gS h ACI2 S B R The data
prrﬁéibhﬁéd andighed URNweB!dbtainedewh YRS Sy HiniRg LBr&tHﬁgaﬁpﬁed to the
tL;‘ degﬁstl mation of the nol ecul ar wei ght

PWing a3frhopt HyatyHensayitya mﬁowfm@eane é?rﬁ&\il &&Ci @5 mM "

20 a NW el ﬁa@ﬁ aﬂpﬂ{%‘:ufl@r%ml Bhthined 1&@@1‘&% 948 44, @t% (see Table 3)

di meric pecific SMP(tm product and slight
é?%{wr%thﬁ %F@Id#ﬂamé inFigumsi 1B wis &Orit’/e(seﬂabw Hual

|nspect| on of the linearity plots showed that the peak

area response was Table 3
SEC-HPLC Separation of CD20-specific SMIP™ Product Aggregates from Non-
25 aggregated CD20-specific SMIP™ Product in 25 mM NaCl/25 mM NaQAc, pH 5
Peak No. Retention Time Peak Area Percent Total Peak Height
1 " 5.732 1187786 ] 9284 50362 |
2 6.372 1295781 10.128 44255
3 6.808 1603612 12.534 50174
4 7.512 2718219 21.247 70023
5 (POI) 8.804 5988243 46.806 165024
Totals 12793641 100.000 379838
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linear up to a load of 500 ng (data not shown). A
sunmary of the results generated by regression

W@p@rysi130 i s shown in Table 2. Regressi on anal B&I/5S2006/028706

10
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25

performed on the PO peak area data for |oads of 9 ny
to 491 ng gave a square of the correlation coefficient
(r2) of 0.99-7 and an intercept value of 4 1.65 peak
area units. The response across the |oad range of 9 ng
to 491 m gave acceptable I 'tM (r2 >0. 99) . Table
26 gerecates; frey }glk
[ Urea,

23 % :l Ue)

Pr oduct ' Pr ot ei nof I nt er estLﬁ:l gur es IA and I B
present chromat ographic traces sh ng the

t{i mBedkaendeReteption Tiore pf Peabtgea Mat'@fﬁala d ek Height

flor_an _exenpl ary CD20- s| eC|f C SM lﬂealgAMUct froma
i .

Do nher onnot Ao oan
T

TP

t

f Y FTNOT T s

o .
1 T e & H-offat-66 €Ot} Lﬂt_ﬁ
p—of—PF 'tt et-A—A 35?7 . T.""IBQZ”B pre

D O
-}

B onre N RSO NPT
T U, \ >y u.|~J T
tlo_the cold i.n_a ZAﬁQnI but 4?65905 nr; :u ,]4,092,; 35220
I

prl-siA 25 v
., SPW NaQAc aB3pH 5 ThE33dM8& pres soSEHY |, 231667
' r br e obt 32 M with t P4 hi nd|q4|$p4rr ot ein 675

|
appl i edTetalst he col urm_f ol | owlt 928270 hour 100:G0k et 283435

Wi th a solution conprising 25 mM NaCl, 25 mM NaOAc, 3M
urea at pH 5. The %O obt%&&i}%n Figure I A was 46.8%
(see Table 3} vvhereas t he tai ned in F| gure I B
was 80. 1% ( Seenpks dpendeig biceca iBECaE{PedEuGR fon

of CD20-specific SM Lo ™ egat es from
Nonaggr egat ed CD20- PP duct in 25 mM
NaCl /25 mM NaOAc. pH 5Table 4 SEC HPLC Separ ati on of

CD20-specific .SMP(t r.oduct ates. from

Nonag gﬁ@@ E‘E‘@leﬁgl?ﬁégsgjétfgma‘b COsRH ?F) Rote tvaP%usfgn?ﬁWatlonS
NaCtHadhopEMnNaLhe bulldd dd1aivns E&lﬂfmsiiﬁg BIaOAc and NaCt are effectlve in
Conposi ti on- dependent I ncrease i

$ in., Zlgéﬁr} for !
CoomREpLeTYiEd SV Yonylcasstrate PRFIE oL or . eXemplary
dempospdcaicamiprabrageposi tions conpri si ng vari ous
concentrations of chaotrope in acidic buffer gol UtlchtngD%

c onpr i 5 afgrshaemamente 1l sample fpl&Smayml Pratsin
cific e'wkp%o&et dvé’s%al?s%é%érﬁ&ﬁtt £dindy Ohie &&Bs;ihﬂt% Gbﬁﬂ&’éd saline

EaS) or an exerrﬁzéary ecific SMP(tm
.| (PED)f PH St0. elpparaliebrit secgpd]_b) gap}@pg t}@fsagle 11@ %m&@}lrﬁrotem A

Peal€iofaf e%ﬂfﬁﬁ& @ZOQSpQQﬁQ SMIP™ product was dialyzed overnight against 1
liter of 25mM NaOAc/ 25mM NaCl, pH 5.0.

Each sample was removed from dialysis, diluted to 5 or 10 mg/ml in the
respective dialysis buffer, and adjusted to a final urea concentration of 0M, 3M, or 4M for
a total of 12 samples. These samples were incubated at room temperature for 22 hours.

10 pl of each of the 12 samples were analyzed by size-exclusion high performance
liquid chromatography (as described in Example 1) and peak areas were integrated. The
relative peak area of the OM urea control Peak of Interest (POI) at retention time ~8.8
minutes was set at 100%, and relative increase in the areas of the experimental group POl
was charted for each sample. See Figure 2.

In a second experiment, the time course for deaggregation of an exemplary CD20-

specific SMIP™ product was determined at pH 4.0, pH 5.0, and pH 6.0 with 3M and 4M
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specific SM P product was di al ysed overni ght against 1
liter of phosphate buffered saline (PBS), pH 7.0. In

w@a0alalg a second 10 ml sanple of the sane 1P®I/8S2006/028706
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30

ng/mM Protein A eluate of the exenplary CD20-specific
SM P(tm product was dial yzed overni ght against 1
liter of 25mM NaOAc/ 25nNINaCI, pH 5. 0. Each sanple

et Picpach s i it Tty 2,816 Moty g vas

f ala?ke&mﬁnglﬁ REAR 1580 D df Qﬁmﬁ\Na@M/ZﬁiﬁWM(fllet pH 4. otsad; or 6.0.
sanples These sanpl es were, |5§¥bate

tyeq sapwles gyere dilpigd, math the) respechiye 15 puife ﬁénca yrea to a final
S@éﬂ%lﬁﬁtl&\@ bf 81?1@/@{13@[% P¥cifé Sﬁﬂﬁmﬂn’d&c@ Bnd0MIN 2M, 3M or 4M urea.
performance |iquid chromatogra (as descri bed in
EIWelreﬁ)sa@nhs Wé@l@ndb’@éémﬁ%ce‘%’g@ angt the BRI pep greas were set to be
BloaLd ¥fe ?‘é%k 124 Eﬁofodfle be stAVL M £ &%&@nh@@tﬁksaﬁfples at pH 4.0,

Interes retentron’time ~8. m nut es was set
ap.01 8md6.0awere rleieatsql wad |amiwé§equentlall‘.Veb3a SE&SHBEC; pith the entire

Seeglﬁ%cgﬁ% d YE e %g%rs ~§AD Rod:E d 14,0 rtotﬁaﬁelak SAIP4£Ghe POI was

I'n a second experi nent, t1me" course
f plottett agruse gt ingratiarf time texews atimeGRREGe ofpiseggregation at these 9

oreratl PheG et Pl Ag Bl i3 0 O 27

SM P(thia third (éupd:nnfélht;tthﬁ wredAdeiendene dmggfeﬁatibnmj [arexevaary CD20-

A B

dinll hraplleyvof thet diempla@pemo-mcmcasmmm ;imﬂufcepromﬂ Aueleste at 16.3

SREBUA S BieBALCT e S RpY SRPb A OF QR AT e at o 50

UB@EHW&:@&C%I}E @H@Ipﬁéﬁd sﬁiﬁplgligésl'ﬂajlﬁteaﬁd & tng/nQD20-specific
areas were set tqQ be_ the t t
£ RMITBR profirct aii3 Miisa & PEGHCORE RS %ﬁéfﬁh%ﬁéﬁﬂifn@@a% at pH

459, TheH &0 Qalﬁplg vxyéﬁ h&ustbd BCE £/MINCDANSeYiEE SMIP™ product and 4
sequentially b 5

LC, with the entire_sequence

r dpuge atbusipe portsimng S b NP ACS T NL b Bortlpse saaples were
a!iﬂ%ﬂbé?éd dthortfn némﬁu@%o? Lﬁ@ﬂoﬁg ABAE Sark 6 Wtk 6£<,thhﬁ>g&d G5 ®BS by

to create a ti course of ation at hese

ag 9
c &g idialysiss Boﬂh@nmlﬂe@%a@imdwb gE&‘ ﬁ{%@#tth%%al POI areas and %

S%Wfoﬁ?@akﬁl&{gg%ﬁa@r{{hﬂ S@eF {edl experiment, the

ur ea- depende eayggr I on an exenpl ary CD20-

specific SMP(tm product was neasured at pH5 3 M

urea and at pH 6, 4 M urea, 4 M samples of the
exenplary CD20- specifc SM P

roduct Proteln A

o i CEpa- el forRorei Ry ﬁ%,”?%'pv%gwaa% 1%?}/ 4Py opb Pafeiny s
_kFﬁfecfdga deﬂ)g‘gtréyafed rog ﬂié&omybm@ﬁ&ﬁlemm&me meseptnméenion.

CD20- s eclcglfoéo ee;ff?a W?F#glgg%%gpl%ﬂo{ déggg-/sggciﬁc SMIP™ product, in

combination with complement, on cancer cells is measured based on the cellular
metabolic reduction of AlamarBlue™ dye. A human B-lymphoblastoid cell line, WIL2-~
S, is used in combination with an exemplary CD20-specific SMIP™ product and rabbit
complement in a 96-well format. The appropriate controls and product sample
concentrations are added and altowed to incubate at 37°C, 5% CO;. The AlamarBlue™

dye solution is then added. The dye is reduced by cellular metabolism into a form that is
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Murea in buffer containing 25 mM NaQCAc/ 25 nM NaCl at
pH 6. 0-. These sanples were i ncubated at room

wao eosperdarure for -20 hours. Both sanpl es were BXDIS200€028706
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into PBS by 5 hr dialysis. Both sanples were anal yzed
by SEC HPLC and the total PO areas and % PO of total
were plotted by bar graph. See Figure 4. Exanple 3 In

vitro Characterization of a Deaggregated CD20-specific
S (lumonpinsalic ot FHPSTER Dept-e 88 Gt Hbsesceve ynyfs (RFUS) are

V bk dcBly Fdpbitiohd! t@the Fiable2Rn SREG ik SacBMriiie. M product
deaggregated by the conpositions and net hods of

t he
pr esenthe ageheffiaity ofifhe eymplenxEle2bmrede SHIPRY product on a CD20
g%%%élrs]ig% YeefPRR{R- 1 F}ﬁ&'sﬂcn’le@ batdaFld W R %Ofelbd'énge of a fluoresecin

orbi nation W th conpl ement, on cancer cells is
nisathincpahatsEEC)nenjubeied sthinithat binds e the| CIR2G-wngeiéic iSHHP BT product

| i ' la ic
Y Uh i TR IR 1 P, s e
ewithplagoys GDROns pe thef CH2GMePificnMBFY quetuct ntlowilghit to bind the
co enent, iR a 96-well formt. The rd .

c GAHE 0RE oe o v 1S Wnnd 1 SRBARRY CPAC ity shamem
aprbdadtlaadedinkd forrdetebi@dreofahe Bold podteiOThe TElls are washed to remove

r et ol e S R B ebrs GAEST rriTe kil mean

f Auoeeerderinemily\GMFIR Beth atd fittopBpatimetdirves laad iheeED50 values

flyores ce units F re directl oportional to

¢ FRSRED eetlet % remma ooy hR By Holy (B dB el B anafha
affinity of the exenplary CD20-specific SMP(tm

product on a CD20 expressing cell line is neasured

based on the relative fluofR%ée of a fluoresecin

i sot hi oy EHagaclehibatioh of @ MehtioR@d S1R0RpEIIRS SMIFTHPrddQct

t he CD20-specific SMP(tn) product Tn a dose dependent
manner. A human B-|ynphobl astoid cell line, WL2-S, is

I ncubaygd pihile ¥RE1HRY S RAMbs P SelPhnithd18nddPRY @ ma6: dsseBsing the
SMP(tm product, allomng it to bind the céllul ar

t &r yee activiy of &) ¢32%snscifia ™ prodeqtodasseingatesthbo the gompositions
R PmsESs Jfftheﬁ:ﬁ%%teﬁ‘; LoPr oduct and stained for

detection o ound protein. The cells are washed
t o r enBareosgells analsuliured totappropratel cenfhieycyadd 0%l vighility, harvested,

C - . F ri

CHHRTRED by Sl s AR L B LD L 3550
anombérefoEDiOtinma(iue $00cilmaiset for 5x 1RE sellstrsovae, e He promesuspended to
as_%rRel at j\ve t.enc mle vs,. ref e.S a
et B 50 500 S APPSR R o
Cezpessiomcis finjectGMiuBe b taeoRslp du dhe it Slabk affpheemdisc vbish dypically

R i My PR B DU L LRGSR B8 iy
peaslBhed Wieagisyagaheds®god hm* conposi ti ons

On day 0, animals are sorted and grouped according to tumor size (using LabCat

software; Innovative Programming Associates, Inc., Princeton, NJ) and body weights are
recorded. Tumors are measured 2-3 x weekly and body weights monitored weekly.
Animals are maintained until tumors reach no larger than 1500 mm’. Animals are
sacrificed if ulceration of tumor occurs, if there is an extreme loss in body weight, if the
tumor exceeds 1500 mm”®, and/or if the tumor inhibits an animal’s mobility. Studies are

typically terminated after day 90.
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and nmet hods of the present invention. Ranbs cells are

cultured to appropriate confluency and >90% viability,
whasvestied, and washed 2x with sterile PBS. Hap@EESmd6/028706

cells are resuspended to an appropriate cell nunber

for injection {i.e. 100 m /nouse; for 5xl| C6

cell s/ nouse, cells are resuspended to 5x1 07 cells/m)

and held on ice until injection. Using a 27G A in.

needle, 100OM of cell susp&RsMMP is injected

subcut aneously on the right flank of the nouse, which-

typically yields a visible blister. Mce are observed

dai | y Werlaimtnor growt h. Tunors are typically

est abl i shed when they reach ~ 150-300 nm8. On day O,

animal s are, sorted. .and.grouped ac [ Oy r._si .

(usi ngELab&t comept l|?e€°g| ﬁ‘re]og%atg \?éﬁkgogrgazﬁrﬁnhgmg pl%{eég said

AsaniisAion Scomlpfising aPsalingied oonceiddtioand teddsenvboghisMapml about

SRS B BT oL e e v

t WBYeSH shdachpodtidnaiag & pHidA detwiadbott B 4 At atdlispHaT €
sacrificed i? ul ceration of tunor occurs, if there is

an extrene | oss in hody weight, if the tynor exceeds ..
1500 e,  dHH/ SRAPFOYA! R TAFFF] I SAll Bt orgentuation of

MR dboutSlonfli 88 Aokt dvNical |y term nated after day
90. 2?CLAIMS W claim 1. A conposition for the

deaggregation of a binding protein, said conposjtion
conpri &i ng Bresampogitionyoiceigimeh hgieimoitib faltyis shleder QB‘BJ{‘G group
'@Msﬁﬂ%@ﬁ@éﬁlaﬁ@fﬂ%@nd a chaotropic agent at a
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concenttation of between about 0.1M and about 8M
wherein said conposition has a pH of between about pH
4 and 4boutThsHeampagitiorhe! eleiwbds ivebiersin @pidcehgptippic agent is at a
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1 wherein said salt is selected fromthe group
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7. The composition of claim 1, further comprising a reducing agent selected

from the group consisting of Tris (2-carboxyethyl) phosphine hydrochloride (TCEP),
beta-mercaptoethanol (BME), dithiothreitol (DTT), and glutathione (GSH).

8. The composition of claim t, further comprising a chelating agent selected

from the group consisting of DTPA, EDTA, and NTA.

9. A method for the deaggregation of a binding protein, said method
comprising the steps of:

(a) suspending a mixture comprising a non-aggregated binding protein and an
aggregated binding protein to a concentration of between about 0.1 mg/ml and about 50

mg/ml in a composition comprising a salt at a concentration of between about 1mM and
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about pH 5 and about pH 6. 7. The conposition of claim
1, further conprising a reducing agent selected from

W@ b®7g140p consisting of Tris (2-carboxyet hyr)PCT/US2006/028706

phosphi ne hydrochl ori de (TCEP), beta-nercaptoet hanol
(BVME), dithiothreitol (DTT), and gl utathione (GSH). 8.
The conposition of claim1, further conprising a

chel atl ng. agent selected fromt
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11. The nmethod of claim 10, further conprising the
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14. The method of claim 12 wherein said salt concentration is between about

10mM and about 25mM.

15.  The method of claim 12 wherein said salt is selected from the group
consisting of NaOAc and NaCl.

16.  The method of claim 12 wherein said chaotropic agent is at a concentration

of between about 3M and about 5M.

17.  The method of claim 12 wherein said chaotropic agent is selected from the

group consisting of guanidine, arginine, and urea.
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10nM and about 25mM 15. The net hod of claim 12
wherein said salt is selected fromthe group

weongiostitmg of NaOAc and NaC . 16. The net hod PET/TEB06928706
12 wherein said chaotropic agent is at a concentration
of between about 3M and about 5M 17. The net hod of
claim 12 wherein said chaotropic agent is selected
fromthe group consisting of guanidine, arginine, and
urea. 18. THaempethed obfclasinal Inwierejthsridi hindieg draseindiusppnsion is
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wherei n said binding protein has specific binding
af fini1y fdheandlaxdgdiclapm df eiherefedagthiading potwint hes sgecdfipbinding

copnsi st.i ng, of 0] E Her EGFR _and 2
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said smal | nodul ar i mmunophar maceuti cal product binds

to said target y nwth a diss tion constant_ in

the r e t]iﬁo%tacgtjtclaila 19 whprgym mug %Iin%mg protein 1s a small modular

immunopharmaceutical product wherein said small modular immunopharmaceutical

product binds to said target protein with a dissociation constant in the range of at least 10

6.10° M.
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