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Fc REG ON CONTAI NI NG PROTEI NS, filed June 17, 2005
havi ng serial nunber 60/691821. The entire content of
this application is incorporated herein. BACKGROUND OF
THE | NVENTI ON Al zhei mer's di sease ("AD') is a

neur odegeNETEHODS OFSRIVREFY ERGrAaNTEA BETALANTEBODIES
occurrence of anyloid plaques, neurofibrillary tangles
and significant neuronal |oss b- Anyloid protein (also
rREEgH@m)AppgpgAfﬁjﬁ@ peptide), the main conponent of
senil e plaques, has been inplicated in the

pat hogEn spplicationtlaines prigrity tollUsh pevigiSsll peteni p9Btion

SRR o BRI KERON CoRAAN ARG bR, fed June 17,

d20080akihgtseXhlGuintbet 80691 8 . MEiereafife ddn@e smlsa@ghcauon is
Yankner 51996) Ann. NY Acad. Sci. 777:89-95) and

|ﬁ@@@é@¥¢§m¥@&1c t hrough various nediators (Koh et a
(1990) Brain Research 533:315-320; Mattson et a

(1992) J. Neurosciences 12:376- 389). Additionally, in
vBAﬁ%ﬁEH@U%H)OﬁdﬂﬂﬂMﬁgEmﬁHORDAPP nouse and a rat node

have |1 - learning deficits, altered
cogni t ‘iA‘ e‘ﬂﬁ’i(,st gﬁ\(lj) P A BRYES el&ﬁratFV&rfbﬁoéﬁl%Char acterized by the

TAERASET R Ap e AU R s

Thﬁryfhﬁd) pﬁ)telﬁ (gsepifertieio a6thd AP @é}ﬁi:‘de hﬁémﬁﬁﬁddﬁ%n&ﬁ of senile
therapies that alter the | evels of myl oi d

plegss; kasibgen @aﬂ&éte@n@ theapaghogeyesisro e‘\ﬂéhﬁlﬁlﬁlr @gﬁ@@et(&@koe (1989)
dt@ﬁ §? 81 i-%%f l Iflarg (D5 gﬁ ern?l?weirgsczS% 2EL ?g?) E?%H}YZ S}d [hﬁs been

recen sponse O Success

PEARR t%@%@t}ﬂﬁfécﬂf;lltoﬁd Redul et rithir o @Ed18nzd Sndt Yeatkn6d (1996) Ann.
passi ve immnization of individuals to provide

i Mndead B U7/ 99-S and iligeily toais theough aatiousnediators (Koh et al.

b d

U0 Bl RERI0 1 STROPNBlSH ¢ TR o R obohgy 12:376-
L&Q) 180diA623ty2 028y miedelenhélyding thdRIBARP smbdseemd s howodel have
g§$ Abet a reduction bé passi ve inmuni zation protects

eHstrampleidiodenraingidylicits; ddersd cagriys fupctingg antbinkibiten of long-
L, of
But { Ir{g% éﬂﬁﬁg lp_Bte?ig g@% @_@ﬁ ﬁte{:}.r @gléfﬁ&zﬁ% AGR:8H 5385 Qyalsh et al.

262:09@%&1@314} LoRE0e59) adherefoes, a greatelealndfiintarest iag dbuweedory therapies
%Pe aIIo d for the production of anti bodi es agai nst
v VRIS

qlter F}V YRS Plar-gew] loid g}pqgg(rgﬁg[yée use Hieeseverdy |og even abrogate the

b@@%@ghgﬂfand viruses. Typically, an antibody is
produced using a cell line that has been engineered to

expr es@ne lAé) amertinbotchyratezy lheg had eeeltly. enfdrgedeingespeaseatd successful
St LD AP SHRBEERL OH Re  Egpmanicaton
a@ﬁngfv%fé th Hﬁ&émrﬁﬁno?‘f‘dﬂuh%s%ﬁ fak Qﬂﬁooaoe:/gvte g%c?ﬁc to B-amyloid.

i ncl udi ng fo exanpl e rum proterns
s&arat,iBard ef alc@OP0 eNer. Adetdi 6x6 - 93;9 fuibBurded ki (2003) Proc. Natl.

4 SrEisa BP2g b8 S EHEA el pief dipuinhaibera reduction

PBy pssiFe ﬁlﬁfr%ﬁ@ﬁb@pﬁlﬂéﬂé 08t thEB?og?é‘s%iV(e '1(?‘5@0?9%}}1 gﬁc B8&neration

anti1 body nolecules is especially critic

amd rogpeyc mopse modd of ddcheamers diseags {Buttindetiadi (800 Neurosci.
g Bﬁﬁaﬂﬁg Traditional antibody purification schenes

( % ) often conprise a chronmatography step which
exploits an ability of the antibody nolecule to
preferentially bind or be retained by the solid phase
(or functionalized solid phaseﬁ of a chromat ography
col um conpared to the binding or retention of various
impurities. Schenes have been proposed or carried out
to purify antibodies which first bind CH2/ CH3

reglon contalnlng protelns to Proteln A |nnDb|I|zed on

o - o o Y 4




anti bodi es), produced in cell culture. SUWARY OF THE
I NVENTI ON The present invention features nethods of

w@oflys78y A/ 3- bi ndi ng proteins, in particul arPCT/US2006/024026
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Al 3-bi ndng anti bodi es. The nmethods of the invention
are especially suited for purification of proteins
(e.g., antibodi es) devel oped for adm n| stration to
human [
ouri f IS%% ntpa%(lél#c%y rial{ 801%15 at{/]tgc%ﬂltolo %1111J v?éc‘d fopﬁle plroductlon of
patibodied @g”amspv@ﬂuelljn Sn)havgeﬂ,@of@(ahqm @aﬁce( Eelm bactena and viruses.
ant i bodi es), . produc incell culture.ln vari

ly, any ﬁ’élbﬁii)ééséﬁ?d“rcﬁ@ BrinE arvel dine thebbasheen (%&mﬁfé?d to express

[

R e
dhapoipirisey 4 ctmnple)otmxtnreﬂjfdugam antinoracids, iangh graveth dsctorkas well as

t he. met hods of t nventlon t he Ah bindi ng pr ot ei.n
i CTIQHE BOFRP {5t 3: T GX37RR! Fl’gseg’ﬁ% ROt} FARRAYSHpgation of

RioR186 2R es o RO HpMdbbts %n@ BAIRRE S n%éﬁén%r‘to a urlty sufficient
cont al ni ng a di val ent Catl on salt to renbve one
nfor wsei inpencirch ot as thisrapputiots gosesi asfonhelnblﬁ@hdmnged The pmﬁcatlon of

e E ndi.n ent in.an.elution s

¢ RBRRots P RIS Bneb BT Breag i BF ety Heiaivordspe @ drue for
rﬁﬁﬁﬁﬂsfﬂgldﬂmwﬁmﬁhgs such as intron read t hr ough
variant species (IRT), under disulfide bonded species

(upB) Haditienal|agtibesy wﬂcahowhgm@s (caitrains) oBgreeqrenyise a

t
i(ér?%%%g %ﬁﬁhgyn?tﬁjg glsxfcthoefxg its ch Bhivii [f*bigt? %ﬁkﬁodg ?lg&flgfb ﬂrgﬁrentlally
(Hiﬁ‘d’))r Teaucktoid. byTthe sotit hreds (c@fﬁmdmenai[&aeahd pinasendfiz2on

rise r more chro gr aphi ¢ separation steps
ﬁograaﬁx F%W&ﬁm@éﬁ?ﬂﬁgg@q%?@% pT OR OF ¥THYS é‘ﬂpuﬂtles
S @RBes ALVR vebh gf@c aar &Q‘&h&d%??ﬁ{ gﬁfrif9 '316 Ec%?és Wwidth ﬁi?st bind CH2/

cont i nuous or ont i nuous approach),
ocHA regiobrordainimg pobdtelns td Phitein dy mmusblhmabrm areritdphasdy dollowed by
rrethosco L. S 0 filtration eps.,, for .
RS TR hoBq 1 e BR0 € whise bk aBe HeB e witho
ﬂgldw&ph@mccemmmé 8vé @nd BleGabseRli@lt @bddverd it thoCHEOMS region-
m crobi al contam nants. hi various enbodinents, the
aenfaiping peoteinp e the selidphashetlavievasobigse sghesnesrase ligited in that the

| r :
SRR uec? (0 BRI R ort MUk R Bogeitso
ts_h@poﬁ bﬁﬂnfg cifahlbynﬁdas(dg laatibgliésopith Wchﬁanbter GHQM;Sreglons). In

4 6, 13-28, 15-24, 16-24
1@6 ggvekggnezpé of @gn@fh@;ap%msgy@hﬂng}uytméﬁq hl,gbly undesuable
anti bo c
et dugg&?dlﬁgl?f éflééa’aéxgéfusc ﬁkﬂﬂ fo?gr?i@rgsgi ﬂﬁggﬁnﬂ’bat’cﬂh%f proteins or
rmﬂmﬁpeéeslhamngﬂpoﬁstaﬂ 1€gions, lmpﬁilomlaﬁlprotéinh baviex Eerpdgaomg (e.g.,
Ab ant i.bodi.es @ge@i‘:fically bind to an epitope
WSF)GQFOHH 1R 52 8Y 81 %Ab, such as, for exanpl e,
vv| t hin residues 16-21 or 19-22 of A S. Yet other
exe Iar{[antl Ab anti bodies specifically bind to a C
%@R}iﬁAR e@FtT&B%WENHI@NCh as, for exanple, 33-40 or
t hesant i

33- 42 ’?lfle Sen v%ntn% f%gtgget% 6%9{{1]0 Iog ﬁunﬁg?%ég'%%? g %Ii?geél){s in

bi nds scon

V\pdrﬁdslﬂarlABJﬁﬁkﬂng\faﬁtﬁdehelﬁ T88 nthodl of PeliftVentich d@‘géﬂiﬂly suited for
feature Fab, Fab '(2) or Fv fragnments of anti -

apitiisgter et Prpeinsd A Sutbpdion) ey dor adpEnishetigibigyhumans. In

y . .
R, U A Rbr b 88 pBHL AR RR ok Hok i plBPRBions, in
V84020 pieind havin gofF efegione ¢e. gnmmom), prddnecdrintdell @difure.

is a humani zed anti-Aj S anti body, and in certain

enbodi nents, is an anti-A S anti body selected fromthe
group consisting of 3D6,10D5, 12B4, 12Al 1, 15C 1 and

266. The isotype of the antibody can be IgM 19d,

lg&, 1g&3, 1gA or any ot her ﬁhar maceutical ly

acceptabl e isotype. In preferred enbodi nents, the

|sotype 'S hurran IgGI or hurran IgG4 I n various

. . s Y L T




preferably an anti-Ab anti body, froma source liquid
conprising the protein and one or nore inpurities by

wo 2e0st1387@50r bi ng the protein to an Fc bi ndi ng BOENB2006/024026
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foll owed by washing the Fc binding agent with a buffer
sol ution containing a divalent cation salt to renove
one or nore inpurities, and subsequently recovering

the prﬁlt ng @Etg hcﬁe Ices ﬂt nﬁ‘Ueﬂg r??e% IanthX fo%' parati g an AP
A4Sordi n % an

enbodi ren e mo

F6in&in ?‘i&cﬁ&n@ﬁ@ﬁ‘ﬂg aﬁ'Fé rB@ﬁﬁ” sieh hdgh zﬁﬁl hﬁrﬂhﬁ&l}ﬁ%ﬁ{ a Wukdd liquid
a buffer solution containing a divalent cation salt,
asamesifgthaprtein and opepnmareaniphritipe Iméh@meﬁ@ﬂméme invention, the

Ct bout, 24C
KBk BRI Mo b O R GRTTAGY RERT B Fgding agent i
agedted GRIP hiTks s@lluHBﬁ Béhthilfgh QVALR cd8dDEh1AR r@:lnH{fé S or more

buffer having a pHin the range fromabout 2.0
atvaorities.5The protean ischen wadredédizeomghe Fé bmﬁmgraggmton an elution

DR DU, SRR C N O —

agrhtas irﬁrdnrfmﬂhkdu%ﬁdlaﬁ@nt%péﬁéd (!ﬂRTPP an@er di8U18dSHINdEd species (UDB)
phase can conprise, for exanp one or nore of a

basidor law rafgac‘r%@éthrwa;aan@pwg%@l\éwa rhhg matlesls o Biedayention also
T f
u%g @'Pteecf)tﬁJ\ﬁgH% n{iﬁ&lhgﬂn@ﬁh B{i&ga%gln tsﬂ & rﬁ}&eﬁ}é (HED) 51}1‘%‘1‘91\1‘1@:
exanpl Ehe methbdodf thp pﬁessmtlliivenﬁun ba’ﬂbﬂsabneadremﬁxe chrbohatographic

salts for preparation of the wash buffer solution
i ffEPTRten sty Eft lﬁlrlg 3O (CHR PUBPTESS, OTiGRG AP ﬁﬁmoaﬁtee% The

Calr6in l@gﬁ{ﬁhﬁ@eﬂaﬁaﬁéﬂ &E;%I cafi Bk QbAERIADEr & éﬁngﬁlﬁgtrs (e. eg.,a batch

t her eof n various enbodi ments, suita

catpreashy air as;ombimapime phbethi &mvzo*foms kmbedistenty, fifeenethods comprise
sol ution i limted to, thiocyana
ot SR tons e PRSPy S el oA Age bufer the
amlutlilﬁlod&lﬁa@mﬁg kHeStabt Stotel, @AY tdFeRiéve bickoBiadl contaminants.
magnesi um cal ci um bari um et c. ) cations, divalent

transi monemabocumegts thc @pipe%ﬁ anfibotlpfis 2 merigaagibedy, a chimeric

BB B PR Ehp bR b o
LRP aﬂtﬁ@dﬁgﬁn GREBJIY tBAs %)echﬁe%l@ b@tﬂs‘f@leﬂi%oﬂer\vltﬂﬂﬁ résitt@€1-7, 1-5, 3-

ween about 4 to"abou I n some enbodi nent s,
bét3neck3-28)da244 16-A4abot, 19-22) 88 W0eB3-dRoliAB4. E(emplajaami AB

7.5..0or. between_abo 6 to. about .8. Val ues an

R SBe M PR e P Witk s s 1 U Sugh s, for
f@;(aﬁﬁbl@ %ﬁhﬁre@,rﬁe@hm115n§9;nele@t6toqpn¢ @fh%f‘é)&rﬂﬂ“&?r %ﬁﬁ? P
of the present i nvenfion. For exanpl e, the di vaPIent

cmtib@dles apacifiratly ingsHovaleponseviten meacbmat13%281oftﬁd3, atabas, for

(gl T SRR AR s 80275 0 sl SR Bl huvoics

ak;swiﬁcény BindBOHIC ermbat &ePe 3PAPLuh 4P fc&készhhhp@ 33-40 or 33-42 of
bet ween about 6 to about 7, or bet ween about 8 to

abéutn somapembedimentsy tha gl Aflantihgdy bindes diseentinugusenitepsn which
© eRBeb R ik and PiehinCatad B ABRG et Bfqificfy Gavure Fab,
dipyR( B F¢ fﬁa‘gﬁi‘énﬁsfﬁf tanﬁ’-@% ﬁlti%'di@_t, Blt solrrf‘eas%tsh 2RB8dindeRfs, the antibody

about) 4.5 5, . I'n various
ewﬂnﬂlen@ntastled’yeormmambocbuhada bmthh asocasmtlee«ahmdtln teninatnonal

ange between about 0.1 Mto
ag%t ?tcfgl%ﬁfq 98?1@t7§ﬁﬁ92d. ments between about 0.5 M
to abopia %tMerﬁﬂteﬂﬂ@ﬁlrﬁéi@ Uhe dnttbolll P BRAMizMmBILAS antlbody, and in
bet ween about 0.6 Mto about 2.5 M For exanpl e,

dpsrtaieprrbedimients, 15 an peii-Afbantibedypsdlersedfromdhe groap @Qnms@ms of 3D6,
M CaCl 2, or at |east about 2M MgC 2 or at | east about

2M Cad 2. Val ues and ranges included and/ or

intermediate within the ranges_set forth herein are

al so intended to be within the3scope of the present

i nvention. For exanple, the buffer solution has a

di val ent cati on sal t concentrat| on between about O. 5 M

a I PN ey - 1. . I P — A A a2 I ~ O~ R



about 2.0 to about 6.5, preferably in the range of
about 2.0 to about 4.0, nore preferably in the range

wo@Rooahss187 2. 5 to about 3.5. Values and ranges POTUSINEE024026
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and/or internmediate within the ranges set forth herein
are also intended to be wthin the scope of the
present invention. For exanple, the elution buffer has

glooagsbgg]taﬁgf_zofgp%wwzé@ AR egfthgﬁﬁtm% gla]pggigl@, IeG1,

eover, ranges having values T
higG2i, TgGts 1gB4 upaey other phaneacelifically aaceptati¢ sotlpd. Tropleferred
within the scope of the p ent invention. For
X4 lg?ntts’ﬁge SPHPE SHipuat %&%&u@aﬁﬁgéﬁ- at | east about
( or a . . A4 hi is .
enbod: gt oo FRENEEnar S M e ot Bl Bontipenty ggdueed.
t varidilgl btnbodialenpyithefA B Bintiog pséieidss dcbh®inagtly @fodiuBed @ra Chinese
after, the Fc_binding agent chromatography step. For
eNampreOvaydrpiQirogllf urt her purification steps include,
but ar e : ' ge,: [ .
cati o ihun ybAdifieh, BB b Ab ARRR B LRI 8hore ora
alidst edll Proteh, AMREOGNIAPNN, a byltedphepioteih, Unaindedited¥pecies of the AP
chrqnato%naphy (H O, hydroxyapatite chromatography,
deiadips proteiaf grdinixfurentherraf. oferayap e imatioumenbpiteents, the

DB R B 5L 20ShaBE 5Bl AL PEHF B ooy cains o
dirgdrhdritd @kiedNhavih € fnoh lréddahidBh sei@nes bné b inbA dfiBedy Ehains or
vari ous enbodi nents, the Fc_bindi ng agen

t
chagmerodephhadngpn inproper diwiaded @ge,;haéﬁmvésb_@ﬁ:a pty@agment
FRLER ARl Ay T Eh R Rt 814 o SRR A gmen

viheresf.f i [ trati on step, an
ultrafiltration/diafiltrati on step, and/or .a m crobi al )
cont anitrRRsespsehthamedinds plthe prasend iaventipa purifyt a9eAP binding protein,

p Lol 40N R OV thods .far _pur.ifyin n
SR ELy SRR G BORE A s SEHCEAT BB i roBR i ome o
amorepiputitiys BPHtsahdboftdns teprbtein tb A E@%ﬁnd?ﬁdg @t Fowed by
enbodi nents, .the nmethods conprise first adsorbing the
pWethingthe §c hindme 2gertvip aé)@’érggt solutiqn conEainiBg aggiing gation salt to
t i ndi : Wi | aini
5 AL B SARB oo DL 50U £ SRR e

| bipding apes, Ianaisuabqgdimdksy theestaps of adwrbihg therppbdieinto an Fc

fromthe Fc bindi.ng.a t. {.0 produg first eluent . .
pYBInE REenf pel 3 18%6&%%3@ 82 gsﬁmé “ﬁ@rﬁ%‘}f@éﬁ?%ow%&@g a
CARhIeMUBRONEAI afRIr REEDN G tERABerhikSIn BE YRIYE bRRR)n tﬁ@oﬁt 9AC to

exchaﬁaf chromat ogr aphy by contacting an i on exchange
r &ouh24uC: Hintviagiony grsbodéingaintthpetep oftechivearingtthe proteimfrgat the Fo

[ in does not adsorh,to the r.esin andrecgvering the.
PP Bl Re G ShmPBhosai Rt edpe Proiotf ufibE afl cBRGh BE B TP Bk AR in he
peake frbi dbati DO gBwedisment s, the ion exchange
chromat ography step further conprises washing the ion
exchanbe’arigys pmbpdipentspiie e regiombigHingsiggnt compriges one or more of
r f a ' SQr . t .
FIGREF. it PrGRE! GO 1P bl WOt B PR Ghont i
pinoaelsitizaiont a suligiphasd. T SylRIgiHaggcdnheneiceTdr edaugMd, one or more
pool. tqQ hydrophobi ¢ interacti on chromatography by
a@‘fgaob%an@y FEREOSE HAYRY> SISt @drinigirgs Wb phobi ¢

i nt er aghd @PaEGSalof Sat ' i ' | indi
Wi th hydrop%obig Péd%%%???“agéhgﬁg t %”Eg r&%ﬁ%@%?ﬁﬂﬂﬂnndn@
i ageat eantdovpriseSonexantie,a dhadttarieshlnwaBiitablelditalan caidnsalts for
an ioni.c strength i ch does no ubstantially elute .
e Aot F SR I GOREES et Hties B irptesbio mpigepium
protein (typically using an elution buffer with an

ionic strength | ow enough to desorb the target protein
fromthe hydrophobic interactign resin) hi preferred

enbodi ments of the various aspécts of the inventions,
the Fc binding agent is imobilized on a solid phase,
which is preferably equilibrated with a suitable

T B a e o o —

=]

—




vari ant species in a protein preparation, for exanple,
in an antibody preparation hi various enbodi nents, the

w@e@bass13T ecovered fromthe Fc bindi ng agent heGT/ES2006/024026
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| evel of intron read-through variants that is at | east
5 fold less than the I evel of intron readthrough
variants in the source liquid, and in sonme enbodi nents

S f
aéhl(%%hﬁ%ég (f/fté%daehﬁﬁkélllﬂ{bﬁfgg gn% ﬁm\é)gtlure% thér@éiir ﬁﬁ Veré?uso
emitadiinents, spitéie divatenbeation aalid for pm@hrat/tan bﬁﬂteSNash Mpftbmlution
l.ess .t han about. 1.0% 0.8% 0. 0. 2% or % of .t he
sipelufe dupfredgf famgtrgt% oSO ub O S gfrate (NOs),
S dhide! 6. gD, n
B A T P s e gk barfum, cte)
naatihos) diviatent ]:rarmstﬂign mgtabfe gAlcopperdiickelpmengdanese, etc.) cations, and
preb ;ﬁ fﬁ h)tFAb anti body, froma sol ution
coMA? FW% @“ﬁ?’ ein and | ow nol ecul ar wei ght
var i anfpSyatibdmbhemenk; the Buff@ablifRd c8sRBEASthe lalﬁtaﬁléih@ §at10n salt
of the present invention are used to reduce the |evels
dias grpél valuery the range heiveesn kbeut diep @h@ut\})a pndiin sospeapitwdiments,

r Sy

SRyt PGS el SR B 3t papisen about 6 o about

r&CUM&éseﬁ*rdf rangestifctudiee daidfod internadeins Wit e kiged sedffortiOMérein are
mol ecul ar _weight variants that is at least 5 fold_ |ess

cAaeninianged (e W kin ToR,scops eEuF Qresnen@‘rﬁnt%f Fanexsmpie, fhgedivalent
S, |

SPAB R b s IR o 2P 7 B 2 Berl BSh.2 0 sbous
Vap, miweeni abouh’e3 soabyanie 717 betivden dbouv ddito laborﬁﬁtxi; dietveseh about 4 to

D50l SLBUST8Ls $aS o KB B BrbP. 55 Beb et s

Sodt protein in the solution containing said protein
recovered fromthe Fc binding agent. In various
as pectMorqorvrer, pa:negemvmgw@mswmﬂqdﬂmmlm esammm dslofwsr limit are

el bR s P P Bl RGO 2 st Pen b gt ation
L@d&fas dipBlLd fat %sthﬁi)d r Wedutpns S5, 5L408) 6 5heresfor 8l n
feat ured aspects, ods of the present i nvention are

used t# \raesa%enb%mreetéeqhe buffergelition happ divahat eation salt

ARttt fn W&%%Q?géacfet\%& a%glftgj £81 t htduPs ?& &h8 in some embodiments
preparation, sSucl as an antibody preparati’on. In

Vizatw earsabenrb@.d iMim atsout BNE bpuwe]e about edbmberﬁotﬁtraom drivetvirezn about

PR PP o Boferaie, & il cobion PRAH T RECHREe at Loast
oatbo'df‘Ol &M @a@l‘} bt %e&@ﬂtﬂﬁl@ NBR ot Gt at [baEtrh%oﬁpZM@aClz Values and

liquid, and in sone enbod |nents at least 10 fold
tlraageStlhelud@l/«md/ ayfintgrnaestiate ivsthirf the eartggnmdoxtlahcrramtase alao intended

th ui d.,. I n_vari.ous,.e

P s Posk Pl SRR o bR s P Ttion s o
2@ %ledtxUiod O ctentZiton bethéeRbbdh@. §]Pﬁl6la©§utqf._755m, Between about
protein in the solution containing said grotern

r@e &d & ehout P SVl brdwren slonte. ﬁyérgebﬂut 019 Mabesveert about 0.5 M to 1.0
INFV
glﬁlgtﬁét{wﬁeﬁ gl?oe r%slgl]nrp 2a1|{]1 g&%’lﬂ:é}p@ﬂ%ﬁp 3 Qtpo A% égétalgen about 1.5
apctoraom®.5 M &e‘gwaeﬁ abbwgt lrm/ht@daboﬁrrmo Mmmemaen aboult@aBsM to about
L?ﬁasteps of first adsorbing the protein to an Fc
i ng agent, followed by washing the Fc binding
agent Mo%bv@r ?Mg%@ﬁaﬁﬁ’é Wb QeGRAtR H B9 aﬁ"u;gdeY 8t E)Qvter limit are
cation salt to remove one or nore | npuritl
smtmdqdreﬂtd withie dovssopagf thh eroserdtieventibn oFot dfmrrtpd:e the buffer
bi n ager n various enbodi ne
ot A At Aaf Saneemt s it osstapouEids b 0.6 M, 1M,
fromthe group consisting of 3D6, 10D5, 12B4, 12Al 1,
15 1 and266. . In various enbodi nents, the anti -A/3
anti body is a humani zed anti-Af3 anti body sel ected
fromthe group consisting of 3D6, 10D5, 12B4, and 12Al
1. In another aspect the present |nvent|on provrdes a

e N Y L o - Y 4 a1 T T I e




one or nore of the nmethods of the present invention hi
various enbodi nents, the kit conprises at |east one

wo e@gasg73and i nstructions for use of the kit. MOF/US2006/024026
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exanple, a kit can conprise one or nore reagents such
as an Fc binding agent, a divalent cation salt and
reagents for the preparation of buffer wash solution
IR N I

,Clﬁﬁ"? g,c i % ggd,?cgrﬂdeus 250?19% %??(b%ﬂ bhentd tﬂ@guﬂ\értsglfutlon confaining a
i vedérm gatmmdaﬁlhas aeergperataretm-theﬁdangmbeth@dyabcﬂRE‘EFto about 24°C.
DESCRI_PTI ON OF THE DRAW NGS Fj.gure 1 shows ge oo
Corrpl P FarpHs 0 raerg% Aeel BoyorEE RimanibeaY figphe Fe binding

YEESI st UARR: 2k g

e e AR i R R AL B R B 1R diange of
I@lbgtmtz @ ttaabrmut 6Apprefeeatilaim ﬂhy raeeef abmutﬂgp toea@loumo,(rﬁmla)pxeferably

PR T TN T (T T—

RAREH Yhe )éetcﬂaﬁh %efé%f'ﬁle 1SS 'iﬁt%ﬁdléd}’to Weh@iHm HeRBope of the present
regi ons CDR2 CDR3 ar e,

ApegEieni §@n gzcarrmle ﬁla,ﬁs¢luw Y haéms%@faweea 6bo8 2 tanbout 3 or
nel). Predicted intranol ecul ar
3)% %688&ggutbon gggtrég illustrated by connections of the

cyst eivMercbes]| thiugss havie] whiebs réditet GeR@sacatpgperer bwef mhm are
i.nternpl ecul .ar disul fide bonds are underlined and th

dBfTAeact tP\l”FtVVﬂ’Iﬂh thecsapraf tevprepgrit HRgatief. y e syrpmplcothe elution buffer
chain is

?%gla t?ér?gﬁbgpt @s a(?mr%%hgégggo\s%t i ons 299-301

( | owe rIn p'anedls) embiduéneitedheteedvdrebmyteaiiraian be-stigjected &l additional

S ne | S sho [ ar ent esi.s. TAlI LED
TRy SR B BRY TR 3 i e DTAUSE AR Gy OPHEraphy step. For
| ¥Rl @)Ebmﬁlﬁrtyrlﬁﬁfhé%%uﬁﬁkﬁfdﬁl stdpR iRdhudd) 881 & a8diifed to: anion
thereof to sef forth definitions of certain terms to
trechangd Ch@mtqgraﬂm'e caihi enrhangn shroatatdguantly, emebitizé¢thmetal affinity

b f f b
SE SRR, A UapBORE irar R B AR e PR ottt
| dhv@ndtb @aph g Aldlyss affiiityaisortdto @rdphy, hitgorvid shiphste F)gscmltatlon

proteins, in_ particular, A/ 3-binding antibodies.

ﬁ&hwbme@pltaﬁ% r@Vﬁrﬁémbmﬁ%%@?é@?&%dmmaqu%ﬂn@n of
RIiRLHESo ﬂYdﬁntgat nﬁﬁ&ﬂﬁltfaﬁ?ﬁ A gd fq]tt@@{)ﬁ ! ﬁluwga?irous embodiments,
prot el ns Ravi ng regirons (€.gd., antibodies),
phobubedingugent dhramhtbgraphy $tep isabllowsd by peation etdhange

esent inventjo rovi des rrethosfo i ing an Ab
APy B14A S RE0 T saros Anbpdineos the chlarustodapii steps are
Akther H0REE bPRYius fHltRALA st%ﬁl a&tdlﬁﬁﬁlﬁﬁﬁéﬁﬂﬁﬁﬁ&ubﬁ %tep, a%nd/or a

protein and one or nore read-through variants thereo
Suiskobadl conteminand filftasionisiepr on r ead-t hr ough vari ants In

e, L ARG BB BB RSO 1
ngadng gfd?éiﬁ rbréi*egay Xt@ﬁ:}tﬁﬂb ABBGd,L %roll'rgargmﬂfu‘ﬁ{t}e k5hta1mn§ solution

preparation, for exanple, in an - ant pr epar at
Thereo rinwatious ensodimets Jthe magbdw emmpmﬁe ﬂrstaemidofbmgtthe)protem to an

read- t.nr ough ria G sed|nteca eahl
gk AL OB E0by HESTHR S Mol WS oot b AIRERE Solisfon
t&%ta%iﬁ%; ReslafenPEation&ato ﬁé‘rﬂb‘% Rle Bf Rl Mpubidicy,RRR tsﬁ‘tQ;@%uently
chain elongation is termnated prior to transcrl ptio
okcevetiog iheg)ro@m fyomtthe Be bindipgegerio produbea ifindt ebwnigrdobr

to the_codi var

br ot o1 R GO R, BEpirtiisibn pigies St Gliyiibiceting the

VAt Eliidnk pYbILtd iGNEkcBhn ¥V orhAI6 EbecattadlingSh éh exchange resin
donmmi ns, Such introns can contain nore than one stop

ks therfesh alyanh ool suethihalibs sirBetipretpingfoep polcAdseTRdo the resin and
several different intron read-through variants. The

term "under disulfide bonded variant” (or "UDB")

refers to any species where at”l east one disulfide

bond is m ssing. The mi ssing disulfide bond can be

e| t her an | nt er chal n d| sul fi de bond or an i nt rachai n

s L, . - o M —r




Protein Gis a cell wall protein fromgroup G
streptococci. Protein Gis a type Il Fc-receptor

wabioeh3giBnds with high affinity to the Fc regiPeT/082006/024026
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anti bodies, in particular, 1gG anti bodi es. As used
herein, the term"Protein G' enconpasses Protein G
recovered froma native source thereof, Protein G

' . _ ti o _
REGRUARE aR e bt ntech frobin 1 ofERd Bom S RAS: barions
vetni teidirnertts ithe iohexaltdngﬁ blyrotmtdg:rz]xﬂlymaptfgftpa q{yhipcibemmirfg the ion
T T
i&ﬁ&£g@gﬁg§gghﬁnherein. The term " Ab bi nding protein”

er

as used Ini1s intended to refer to a protein
capablle vafiospachddimentk,thdpmdicagon proébsspeptinas (vejh sbjdctng the

epi t S i.thin said tide(s), or. havi an
SBEnEETAE ooty igDay i e By ORGP BSEie AT the target
bR t3RHyRrophBBicARteiciSh RGINAESL, @i $31i8 PRARI figctRRali#ed with
region such that it can bind an Fc bindi ng agent
dodenphiobig ligands).ewasbitgobie hpdroplnbi¢ infesartionmesim éthtadyuitered wash
" ' toor Vi Lohul i n" (used i nierchangeah :
ERboR R pEpaie R BR R e ot R PR R gt anc
hrasdverihig tie-eified eptétdroehatypiGllivusingrad ehaivsl hiffen§ithfan ionic
two heavy and two |ight chains, said chains being . ]
stanethilow gnoyghy toslesnip the tatppt protedt ErEY the Hydrgphqtieinteraction resin).
bonds, I iJel : i l; ks s
Cond R R it 0, BRI LB A, v i
chpemi in snmbhdized pma'salkid plrselywhich is"preferabbygéqiblidrated with a suitable
i,ncl udes nonocl on ant i bodi es, (.i,ncl ydi full .l th
O PEREP CARGPIS A U o B e Sa{ PR SRrererdbly a Sotumn
Nanipr3RRGchioRe AfbPRRIgShd FObinaXRMES: IRVERAR diodiments, the
%, b r%§X@ fted

ant i bodi'es), chineric antibodies, gra _
avlurhio th cogted vithamiezgent.amch boglyesrol, hudesrease of rsuéns sonspecific

and _si ngl chﬂin anti bodi es (scFvs). The term

-é@@ﬁ@@ﬁ%ﬁgbeg ody" or "nonocl onal anti body .

conposintviafibiis erdbodimests Bé piofeind @frEied Hyanéethp@sflthd prefent

of antibodﬁ nol ecul es that contain only one species of
B

R veiiion gam be feraiurged inapherpeagsitcally aceetge sarrgr anddised for
%a?ggg gia %s?c,ptﬁéltag&#%g)g ()gi& g%g%xgévnzmt Sl oléaclﬁfésg en,

an epi nonocl ona
ant i bogy acionPespeéts,abe bkt invphiiad prpvidies plethiods forpufigfies an AR
binding specificity and affinity for a particular, _

tindiag Pereingrratarablh anagte A B antibegil fiorea seltiomenntaiing the protein

ant.i. ' " hu i " b ni gues descri hed
B
nErtdeadinvefton wee ubsd e ReduoBRthedeeeld tiSdictod tndre irdrod rBati¥ifough

ant ] body or_ consensus anti body franmework sequence.

FIFEREP RS HifeRrolam PEeR@AtioR: Prxeswit shan #itodyereparation. In
. ol | . v

PR RARTROLS R 2k W obitne st s a v o

i intren cead-thwugk ferarttothanis anlehdt Sdpldilass thap thiedekich of intron read-

specificity for an Ab peptide of human _anylo
p&mﬁwa ? Bt Fﬁo?rm»gmgm%p% peme @%gdlg}e%% azfm%q fqld less than
A6 18] oBitrBe tAdamueh JarRfld ihGhe sdiPcPIRREA. I8\ VafioB¥lembodiments,

approximately 4 kD internal fragnent of 39-43 am no
albe drgrapf regPrr¢ugiGvariamls gomphkedleds, thad disoua VAU, 0.5%, 0.2% or

r ectjvely). The.term"apti-A.b anti.body".jis _ .

G ool astisn eb AL dh b ap Wush AHHETE i igrein recovered from
smgg%&ﬁmﬁﬁgaégm,any of these forns of Ab peptide.

Specific anti-Ab antibodies of interest include, but

are not limted to, 3D6, 10D5, 12B4, 12Al 1, 150 1

and 266, and humani zed versions thereof. Exenplary

anti-Ab antibodies are descriggd in US. Application

Serial No. 10/010,942, filed cenmber 6, 2001 (U.S.

Pat ent Publication No. 20030165496Al1; see al so PCT
Publ i cati on No. WD 2002/ 46237A2); U.S. Application

AN NSNS SN n o " NN PN PN




al so PCT Publication No. W03/ 016466A2); U.S.
Application Serial No. 10/476,265,filed April 26, 2002

W@ khog/1387at ent Publ i cati on No. 20050090648A1; SPET/HER06/024026
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PCT Publication No. W002/088306A2); U.S. Application
Serial No. 10/497,475, filed April 26, 2002; (U.S.
Pat ent Publicati on No. 20050142131A1; see al so PCT

Publ

Sort antngA0a el S SRR R eioGutde e b Bifing an Ap

R D ey o1z ponbE ol beciflning the protein
fand dores molequidravaightyadanss (ItM&V) theneof. oin feftured aspﬂcrsbwﬂlods of the
or._an n.no a |d r

el ORHon P o SR BN IS R Mo b o Wt i

RrapighespSieS i Rotedbpbitaton isaclcliem a@ﬁbo@r p@p@rmm | B various
treatment of an intact or conplete anti

AT 15 g e bisingnseal 1o loyel of low
ARG T o TRIBEYS HBMEIS OIS @B ciocntar

teiglatonsitinity ¢ thersonice Fighidf srRbiNBOinS eﬁl‘n@dﬂﬁﬁﬁﬂ‘ athedt 16 fvld less than
l e, . Huse, et al. (1989) Science 246:1275 1281)
dhnvetoipy deRleqargtrishts s Buthg sowre Hauidy I warms @B’@@dlments
ktﬁ@g&ﬂ’g i 1dcfr det h't QQIlldéﬁ ﬁﬂgrﬁk’qesg ﬂ{an Bt leGi%t 68 f/(‘ 0)5981.2% or
ra nent pr o y pepsin ges I 'onh of "an

dht Yolxd dlye sp@bles of sid piotdin &n thea bolitiay nersingerseidgireinagcovered from
%ﬁdyckn%;the d{sulfide bridges of an F(ab')2 fragnent;

R e e agnent generated by the treatment of
the anhivageys JPL&S YhEpihddd BRI pratidefnieUS FRPuAGAAL an
and (iv) Fv fragnents. The term "anti gen-bi ndi ng
fAR Qno@img proteine peefenably qneingipklp entthodf r Gomrearsolution gantaining the

i ettt e of R it B o s R PR e

d{ﬁéﬂh&@ﬁofftﬁé ?&B&ﬁ lidvehitiGihle @8 1ol rB@lidedhe TENEls bEHMB or more under
domai n" ers to a globular region of a heavy or

| ¢1gﬁﬁd@b@ﬂ¢d [yetigs ép«tqlmn ernyeingirenirgiop; susd as ep patibody
(Igrelgaratloﬁlg {@Waﬁ&ﬁ%r%l? tedg eé (}? %ﬁ %{%‘? 11]1 2 gi?grle% %rr acthé f& %indmg agent

Chas lal 1&vedlof ’@ﬁﬂw dlsEﬂZﬂIEIH@ﬁd@I Qrfatltstt]ibﬁ fis fitdét £ €ald tigs kl&ih&héllevel of
"constant" or. "variable", based on the relativ

| ‘H@ﬁf disulfide hevded wpEARtA LN B SORTCR ilﬁulflh@lddaﬁamﬁ@r@fbdlments at least
VI:‘U foRRsSthas ﬁmerf@\%? of ?nde? disifidedRaadd Vz{'ﬁan%QE ﬁ%eﬁéghrce liquid. In

domai n, or the significant variation wt
daTmiug smbédlmntsoﬂn@ untlaschsuiﬁxi‘dimndecﬂ maridmés mgmseﬂesa than about 20%,

) o tant” t he
ot Pt D2 olaRY SheBRt AL LR BersFglib chntpiping sed
Cﬁefe‘ilﬁf&:o&e@&l 86 the Fé bﬁlmngcdgéhtn constant domai ns”

"CL" regions or "CL" domains). "Constant" donmai ns on
t he hela\ﬂ}notlhaaspeetx ‘élemsemrlevjentmn|pm\ed&sraan@bbmldylgasotem

ﬁ%ﬁﬁ% ;S %PSt ggﬁ&pé B{ghg@co heaon%y or%al{ygrpptggﬁ%t at comprise

dgmeds e@f&gﬁ Bff;}fsg g&b%flﬁlfﬂ%th@ gﬂ(;tgmrte bR %%Fh(ﬁl% agent, é‘qllowed by

interc ang In vari able re

" wagpimg thh 5 i indsmg @h‘ewdb ahuffst solutidn’contgriog s dmaléh‘x/ta'tion salt to

donmai ns "Vari.abl " s on the heav hai n

e S O30 e Mpt s 56 ardleif fom the Fo

rﬁga%%gem ' e MYous %ﬁib@dm%ksaﬁieeanﬂ%@hﬂﬁood? M‘hmﬁ%ﬁt%ﬁ-Aﬁ
omalns The term reglon can also refer to

aariRedy enleqiert fromﬁh@groap comsistingdy 3D0al (D21 2Bt 1y 15C11 and
chain domain (for exanple, a part or portion of a
heavy or |ight chain or a part or portion of a
constant or variable domain, as defined herein), as
well as nore discrete parts or portions of said chains
or domai ns. For exanple, |ight_and heavy chains or
Ilght and heavy chain varlablegdonalns i ncl ude
"conpl enentarity deternlnlng regions" or "CDRs"
|nterspersed anmong franemork reglons _or "FRs" as

—r Y Y N a o



preferably greater than 10 8 Mare nore preferred.
Val ues i nternedi ate of those set forth herein are al so

WO nioenssIad’ t o be within the scope of the presentCT/US2006/024026
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invention and a preferred binding affinity can be
i ndicated as a range of affinities, for exanple, 10 6
to 10 10 M preferably 10 7 to 10 10 M nore
fer
B! Bi TR Vel ltodditits Mo Mo A ARbRANK HhldBhinel 368 AlPhntibody
relectep firoac theldryupocondisting af3IDG\dEHISt me aadtlRAY1(f or
exanpl.e, an undesirabl e protein, peptide, or

pept i dBAnoBgE aspReintbie Bressil IBVATTIBHa Vﬂ S Sé’f?fé’é‘u siteble for
I

AeBRPp R 0 P m RO AENTR kit Hte R i tent o el Blisprbing the Ap
(Hisding p@tgih €hat AeNarf e Rhebith adlhn I@ﬁ@tAﬂjﬁﬁlbbﬂ?i lte dﬁ Grcibinding
plaques? An anti body specific for a particula
eAgettp fralopied by washingy bindingtagentghitl & bafen 99111‘[10H containing a
C

({19336:'1’1'[ cgﬁtgﬁ sna\fe ot%) t}el{lg %196 Jt é%og'% }.‘ll‘iﬁﬁlﬁl%ggsh%w sIuB?eZ;n e@@r Itegc?venng the
qﬁbmnnﬁmﬁdh@E©bmdm@@gmﬁ any art- recognlzed means for
determ ni ng such binding. Preferably, specific, binding
is d etléraﬁPf%@HaSSEi%rtg‘P PS4 ITSEBhBIOYi s A Py iR AR fo

iblfﬁﬁt%lonagﬂﬂﬁ%ﬂ%%og obuiénsgg?RE%?Fﬁ§ Qﬁ?k&agﬁnﬁhgﬂw
| Anﬁrhmdgigqhutelm poaferabityi aInaxtI;a-A[s amtrhﬂadysibmnd?ctmdmg egeem,dhllowed by

sites lden A "bispecific!

?? Eﬁ é}n%a}& qe5Byith p bu fgf spltiom; cop mm%fhva?ent cation salt to
2%%“5?%“%?%21?81"? B P B8 B8 feen il (OB f B e Fe
damhbgagnmduced by a variety of nethods lncludlng
fusi o of i nki ng of. Fab' fr
soo. TB meeabiy SRR e (i B iohTiaee S & T in performing
|dHélﬂi‘%ore 893 bt df HRHhbsenKpSE@ldHY 1B afibus efabodiments, the kit
| munol . 148, 1547-1553 (1992). An "antigen" is a
rﬁ@pxmmp%at(lqaqgt ORSIZARING anchmp‘rrrmt@mﬁ forp;@p 95@19&{4’1@ gor example, a kit can

c I
pc%%éirglg 8161% I&(r: gggrg%%ﬁlnsasn?ﬁ flss gg\#& B%Ha% g %ﬁlgrgfe%{ Q:iti%g salt and

Sieggants bﬁfﬂe}prépaﬁdﬁm ofdeffeewish'sopitloapentaiing adivhgadation salt,
determinant” refers to a site on an_antigen to which i
anon&rwﬁh gustreeiions fopse o theddl ¢ g by Pusiy e P bipdias peptein, e.g., anti-

ggggpt t hereof) specifically binds. Epitopes can be

Bt h from contiguous anmino acids or
noncontl guous am no aci ds juxtaposed by tertiary
f ol di n}ggof a protein. Epitopes forned from contiguous

¥9N§$Tﬁﬁﬁﬂ¥1$ INGPed on exposure to
d tu
Senat 05 aloEhe ML SRR SRR, oo
chengibnI2 (B T50V2)aintish 8 Antibedy ngmanﬂmpmatﬁams; SEQUDASO2End SEQ

I 3, 4, 5,.6,_7 9, 10, 11, .12, 13, .14 or 15
aﬁaﬁb%ﬁmgcwﬁlh Uﬂhb&@%@mlﬁm%wdemi% regiang §G0R), Le.,
OEpRE! @DWZ”M@CER@%&@%S@Q&NE HegIHFQB o<t I isORe 55 61, and 94-

i nclude, for exanple ray crysta y an
dlﬂibe(npp@mahelh uHIeaazrchaagnmphﬂnemmMinwanuﬁ@;egfoos (CDR) ie.,

I it i ng Protocols. .in Metho '
oPEE R E i SR e Besitvelsy S eSighe preticdd-44 gargs, and 9
I msa(wu/érlp@ﬁds OPlteh@te@nhﬁmﬁ@Ieé\naﬂ dagﬁﬁ@ébaﬁﬁ Gfd 1%%3%&9%93

ot her Ab binding proteins include antibody fusion
pcmnethgs offthe ciysteims residves buglveflu Siystieings oxnected tafirm

RS]3R5 e

non- anti body protein portion or polypeptide. Fusion is
general ly acconplished by genetic engineering of the
gene encodi ng said protein. Additional exenplary

anti body fusion proteins include the cell receptor

bi ndi ng portion of an antibody (including the Fc
region) fused to aII or a portlon of another soluble

o, . T




Chr omat ogr aphy Rel ated Definitions The term "source
liquid', as used herein, refers to a liquid containing

W@R00a36587 one t arget substance which i s sought PEDUR®06/024026
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purified from other substances al so present. Source

liquids can, for exanple, be aqueous sol utions,

organi c solvent systems, or aqueous/organic solvent

Fﬂni%(#l éﬁ/@o %ﬂlcﬂhée?l% 1t-gl?)? e Rt G }L fleqtlék gﬁalﬂ 'iselnafctagﬁ in italics at
conp Xt ures or - Sof uti ons con

hegddiegioslons@DB601 @ewespiel)aThp Ipodcbdtétthea&ytchhﬁd] 8minal lysine is
hor nones, and . viruses), small nolecules (such as

$ ?W§“1§ﬁ8§ﬁ§¥&lipids, etc.) and even particul ate

matter. While a typical source |iquid of biological

origin may begin as an aqueous sol ution or suspension,

it may al so contain organic solvents used in earlier

I PR R R RS o R AT RSS! "o ce 1 qui s
that iy @@ﬂﬁ‘@i'ef‘déé@ﬁbhﬁg g 19{78{&69' £ &lay VeRIANGE 0 understanding
anenable to purification by vari ous enbodi ment s

ttharegirte §etrfprth ﬁvﬁmnmmﬂ qeetrindermstotbearsed hayein| T tdeﬂnltlcns set

OB 5 R P o

The term"target substance" or "target protein”
target antlbody refers herein to t he one or nDre
atsd Blefiaitions pr ot ei ns, e.g., anti-Ab anti bodi es,

to be ) t [

Lo D i Bl A 0RO 3‘5 g@ﬂt‘i’fgﬂr%tgfd@%mm in
gusipaies) Aﬁ-bmdmgtaniﬂulodies O paftieuldre theiflvenpion ifdaerss the purification of
refers.to materials.in the soyrce liguid.that are
o ER BhTinR PR Sy b PR ol S Nttt L dions (e
Cﬁ%ﬁb&ﬁ@(})’ BdEded 38 el Etﬁfﬁré hﬁl Vaidas adpetighe piebs AeRtion provides .
pr oduct 3 Typical inpurities i nclude nucl ei ¢ aci ds,

pnathedsror pumtyingrinngP bimdingrproeadthhr @oginsseid region) omh as an anti-

ecyl ar wei ght _speci es. and_under, di sul fi de bonded
atlté%oﬂy, IR S&bglon@ﬁat@tné@a the profeip jad ene prymerpgepd-through
S .
G ok hch Sk Tor HApE S rebd B Pv RS Brurpd sspects
tthethaseftthepresat @iventidn m’ﬁasechmafaduoe tthe [Ehels bEomm drhmgh intron

| ecul ar, ht. speci es' refers to pr.otejn conpl exes
‘ﬁﬁ“ \@f g AT ERLTRSFICRE RO P’&Haﬁgo’é ELEREPI, 4y an antibody
tﬂi@paﬁjﬁﬁinr etheRER LRt rehdihrb Y MMd ‘Hﬁ'@orﬁ%ﬁ@—ﬂﬁf}ugﬁvaﬂaﬂt
antlbody, for exanple, an Ig ant i body, such
aggcrlesg airegsednetegﬂle@geeblytmmm ambmferm themnodlmh efa promess where, in
ref .ei ns
B RaTRes R P Al i e PR Fo vt i heiGh BtsriPhued prior
WBitaRicriphibs Bf b SodiBS fegidiAby 4 BSp GS&dﬂﬁ‘i‘hé)fnﬁ’oﬁ‘ 'pﬂopﬂc thtleodmg
invention. In the case of an antlbo y, for exanple,
| rgg;oan lbe mylt isyyariagbgf thd aratein of mf@msit(se aareinfren seadﬁarpugh

edtrreln the term"solid

4P Nt 1R o gt RSO i B ch e 04 PgBERe contain
Srkibt%&ﬁzﬁﬂ@el sidedciioh Sesilitrigne thsdsbibiliay bPprodiicih@®sei=L Hiffsent
Fc binding agent can adhere. Suitable solid phase
niffrep readdhionsh yeranthut are not linmited to, glass
silic al"l{eﬁteﬂn *‘ur?det Hﬁﬁl %lb))n%e%o&a}ﬁiﬁf;?&a‘%ﬁﬁ Fei‘r 1o’ ang species
pol ysacchari de matr such as ‘agarose an ce
owhaea atleausm loyierdisal fizle (bbndus piskiyig.c The angsitey, disulfide bond can be either
met.h t hacryl aj e, , andpol y enedi vi nyl benzene

Y indisynd hna fafrané%r%rl %ﬁ@fg@q bang qrﬁ)corr@érraﬁon of the two.
(connerC|aIIy avai | abl e from Rohm & Haas Chem cal Co.
Phi | adel phia, Pa.). The solid phase can be sel ected
fromany of the groups of resins comonly described as
affinity, ion exchange and ion capture resins. The
solid phase can be, for exanplﬁ; a purification
col um, a discontinuous phase di screte particles,
or a conbi nation thereof. The solid phase can be of
porous or nonporous character and can be conpressrble

o o Y T LT o o




conponent of the source liquid through a specific
interaction wwth a binding site of the conponent hi

WO b@epssIsent i nvention, the affinity |igand (erPQr/USznNG/024026
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Fc binding agent) is typically imobilized to a solid
phase such as a resin. Exanples of affinity Iigands
t hatcan be bound to the resin support to provide

h i h
gr gggalﬁh%?f%@g E]ié%lﬁgfleg@ﬁ%g’glgﬂts e&g% e&nw?aés {e?e?s to variants of

RhoM@iYinding Prodéig) dlg.antBA@ dntibody, aivhldigSa pitfidie Bpecies that consists
selectively bind to a protein Fc I‘eﬂl on. Met hods of

mfrfmeﬂa]ga@r ¢hiagl, 6 lgsee |h|ggtacrham, 1R sprdies, balppelaculenard thagesquarters-
I purification art. See, e.g., the
g%%fcoélﬁpgw élgzl ty Separations: A Practi cal
Ap pr O&&bte(rPA&@hm @ltajut Ap kDot dberotes) foubd il mwbttsﬁjatrsmu K

(Editor), Irl Pr: 1997. and Affinity Chromato %
FEemfeacomatgues MR bingERIE ighaliins aRout B M to hunan TgG) to

Irﬂé% fi Righoh 9%&1@9 rﬁ?ﬁé’edr}fé%n@ th@feﬁma’ﬁdtaht&" erngéllnﬁasses Protein

ers 1o a chromatography resin that conprises
shkecdvahd fienos naivesbnat ehamdfhmetefm A prydllmeg amthetinally Qe.g., by

oA toor oSt BRRRAGs L £ B PARER sk st rotain the
%&1&? t@ﬁﬁdqb@&@in@ Ririch mg ACH)/ a3 Reddat bear a

positive or negative charge, and which thus has free
cou nt el?rpt@nsGaS/apelémaé pmicmémhgmgle Gtrdptocond. iProtgin G is a type I1T

n..e e _resi
Sk P B i F AR o PR oo g paricute
Gg@%ﬁg&dléﬁ SASus¥dtHRrein\hé Rl "Prdiei Gl dediabiséed Brotein G recovered
charged | i gands, and whi ch_thus has free cations for

efk%aﬁ)@téqu%cecthﬁﬁeeﬁ $rotpinds gerdyesdorynifictipallitiech Bymeptide :

sg/glfhﬁsslk % E(%I@%lgrﬂ d{ﬂﬁﬂ@? eYca#; '(a):[?& }ée)l(rgafntsctﬁ%ﬂegﬂ (@&fﬁ&%the ability . -
vth i red protehs widuiahevetd e fegiond groups are carboxyl ate or
sul fonate. Commercjally avail abl e cation exchan

r esi nsT e B -empiosd piotsR e, Bapudeid pepfide + H Ay AR and

T PORE" Feab i nacﬁg%b‘f*fhé{n. pooLng, commerciall )

r ef er STHetedh “AB mlﬂﬁ@m’r £51s8d Bbreh i§ QtadRAY YerBiAEAGrotein
positively charged groups, such as quaternary am no

@lﬁ@ of &mﬁ@ﬁﬂllf lhm:dylgato aﬁﬂ paptide(@hoion epitepratsy&ithassanbAS
eSS S ey S le PP Time R R g creimp aR)

CORBERIAERS | the@\/@bﬁlaltﬁ %r(gtéﬂlr@oﬁfhﬂ{s%qt@rkgoﬁ%uélﬁtﬁgt it can bind an Fc
herein, the term"c aotroplc salt” refers to a salt

whindihg agfrm rE@eding tethemetibeds qfdm inoveipponent s t hat ar e

| ow | t e Iy‘otro ,c s‘erles t.ar | 0 tr
or ot e1 TR AErHR0 et TamsingepPie (s dbif R EERE Aol rofers
Sturah@ﬁﬁgen-mhuﬁlgq;r&emiaslr@Mk%uﬂz 1915@@@& altldlﬁ) Btructure consisting

favoring protern sol ubilization. anpl es of
wohepYcandeivoslighi shaire saif ghains being stabilined, dor axemple, by
L‘iﬁ}e'(r)%?l dg(ﬁglﬁr%gldg éoﬁ(ﬂe Ei;] ﬁl}'lets laméa a%gﬁg?c%rgse 1%’%31%{ ‘%1(1318 %& éelﬁ Bgth heavy

barartigthe chaimgare $o1ded Droddrasins. DBld tdith Figibods’ oﬁ‘&hﬁhﬁdﬂlﬁglobuhn”
i odi de, magnesi um.i odi de, barium i odi de). Exanpl es of

skiFludes morgclenab aatihodies ginslugdmerfyllil chﬂu@@nmé@nal apibadiss),
I t +
e e e e

neiimatie aftiiodicys, CORFgrafteteartiBodies, mlmhntzed ﬁiﬂﬂiﬁ)d@@[ hl)mara;milbodws

G CIPHR PRAPOCIE (<8 e e TPYRL Aoty or monoclonal

{e.qg., My2+, Ca2+, N 2+ or Ba2+) . Preferred
chaotropic salts for use in the featured processes are
My 2, NN 2 and Cadl 2. After the divalent cation salt
wash step, the target protein I eluted fromthe
affinity chromatography matrix. A "buffer” is a
substance mhlch by |ts presence |n solutlon

o o " o o 1. i g -




The "equilibration buffer"” herein is a buffer used to
prepare the Fc binding reagent, solid phase, or both,

wo oro6l138787 ng of the source |iquid containing tPET/US200€024026
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protein. The equilibration buffer is preferably

i sotoni c and cormonl y has a pHin the range from about

6 to about 8. The "l oading buffer is a buffer used to

| ”l

6?%?%43}10%”%%&&&’3 as%%%(fjhe??lﬂ %&) %%@P% ggfélpcgimmolecules that

tcbataiindild opd gseeick of whamtipeh fbﬁldﬁ@g htertdpﬂge afeobginising and binding to
i mmobi | ized. Oten, the equilibration and | adin

URartEsudar spHOReRE astaw@t angjgen, for a?fqnaﬂe,t?@fep&ape(f)sow% oA fgpnoclonal
Shtbé&a R;&?ndﬁgltﬁh gggle%l &’15 S%r 1@ "51@5@?@6&%’%&9 a afﬁmty for

b1 ndi
[al-lbaammmrhmgemugemmtht\mw}nﬂ emamhomnezts bNbuhemah taetﬂﬁnhes can be

b e ieai gt SRR AL R IP R Lk Sl P g 29. I
%@1@ Wethod, theARAWunPan EBRE aﬁrlﬁie@treé By a'lﬁnfa'ﬂ%nﬁ%lﬂﬁ‘o 1 coB8Bnsus

about 3 to about 4. Exanples of buffers that wl
c?amb@ctﬁ fr@lhewwﬂd Sﬂﬂltdlflpﬁ Furitter changes cmﬂh_@mbe gmybdu&rﬁé into the antibody

% K ﬁelt g 1|trrate %ngl a ni um buffers, as
“é§ OHSRAT ﬁ% of" PHEYEEHK ‘preferred such

buf f ermheat@ei4taAR adiboBCed RtddBUid RFet to ﬁ?%tlbod%l having binding
preferably sodiumcitrate or sodium acetate buffers.

Qpbaficigy forian i\ fopsptide of hmearcamylemmacwsbnm@tbmcma’@)h A@tpeptlde is
pH buffers (e. t hose having a pH of. or nore)
sor itown g ks ?rg ﬁﬁqlget%\ae&f?&@m&%a dwats%ff ltslaaﬁpg%ﬁn%tely 4 kD

i 2 - R B, B o

rredRetividy)e i Thettérnt fimtil AR uhtibddse e intendéd foyend¥@pass antibodies having
inmpurities fromthe chromatography resin to which is

khmmug SWf@lﬁcatryéet anyufdhesa cf@‘msmfr@ pémdideo Apecias imti-Aduantibodies of

SRBBEu R BT AR Finat, Tofss 124 BRABE 5L s ana

%n?éﬂazeﬁ%f&?&fs itidrbof: ]ﬁ@in‘{)ﬁ% atRAGERibadibORe d8iEibed in U.S.
desi gned to dissociate and renove varying types of

i ApplrcatioreSeridh aNo. 40/010,042, et Decanstier ¥, 200 (&) it RatendPiblication No.

PP EPES AN e R 2l bibionion Nyl el pahand) $ A Bhlication

BeRONoal ®@384)839, dld@EtIaenlS] 2003615 APatdh ®ublication No.
chr omat oaﬁéﬁhy resin after it has been washed with one

HO0ABPE/ 7 jee glspd4-T Fwidication NenWiQ aQﬂ%OSé)éﬂ 8AZ) U.S. Application
Sa808al b defugie: ML Ut ANy

| 20040e82762 Alrpdee gisa QT Buttilicatich Na%lwrﬁhtﬂ@)?:mmﬁgﬂ) U.S. Application
oo Re. FUBSTRsE e fivee 1ol a e s Pobbelioe Socpansogpsostan

Oec LIRB Pfcqfﬁ@cthcaﬂf&?ﬁan% S60am ds'@@s&@f REE IO ¥ at S eial No.

Elution conditions” refers to process con i ons

i HigdeRB6o filadHRecembget 5, §OB$tSaﬂ algo IBﬁlTﬂdS@ﬂMﬁiéb ;dbe ek contents of

i Ssoci at e t target substance fromthe
cﬁf%ﬁﬁ%%@?’é?&ﬁfﬁ yégcfoﬁpor I]?ya'{ gfeﬁ’ﬁe ‘contacting of the
target Ag4Rasha @ﬁ&nﬁl@%ticﬂf) QHBREREEARE Yk BB NinVl EhAﬁﬁhcatlon Serial

elution liquid or elution buffer to produce such
dNe sld226,430n filedGlebrniyngp,[206U(d:S. Batetitchubdinativgy WefF0640043418A1;

Sl B Pl N W ShoblPhal £ 4 R Gt 8.

PLY/4$7 SBL N REQREDS 2000 €U S| PARAITELILICAIINNSBN0GOTR8DPA1; see
a deterg)ent a virus-inactivatin K ent, or rel atlveé(e‘/76265

halgthP e & e heationiNm VOP3/956466 A2y, pplicalien Sefiglg¥erl 0

| ower pH than the |iquids used durlng the purification
process. Its purpose is to decontam nate the

chromat ography resin to render_jt ready for reuse.

Typi cal cl eani ng quuids are | - known in t he
chronatography art. "Storage liquid" or "storage
buffer refers hereln to the I|qU|d |n mhlch t he

ey s s s o o



affinity chromatography step. The affinity
chr omat ogr aphy step can be conti nuous, discontinuous,

wo@rooa/18878bi nati on of both. For exanple, the afPCTUB3006/024026
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chr omat ogr aphy step can be performed as a
di sconti nuous process, such as, for exanple, a batch
process. Affinity chromatography is the process of
\ o r
b0 gp%ggﬁpﬁ)gﬁgﬁos’ BhiAlP A2 UPRE: %ﬁﬁboécﬁ%@)&i YeeMsobCT

WMemorﬁNb GOMDOQM%B@@Z); Uts. )Alﬁmemdn Sbrﬁhblroef(f/n@‘! £TH, filed April
p?éql fication of the target conpound. The process

BIVELUS Palsn PublicetionNer 2Q090pd3d Al sreailsp Rl Bullioption No.
4
A 2 A e AR ctial bl 809, 31260 ffuary 20,
Vid(0B; dJ.8i BatadiPublicationds 2805016892 hsee aiB@ECG‘fPubﬁcahctnd\Io

~8 _, i permtting recovery under mld
g@r@%ﬁ@ﬁ@&&ﬁwe ligand is generally inmobilized on a
beadedriagrp Oﬁrﬁib%dg?x‘aginénf"‘i‘éféﬁ tBRYpalQr 'pBrtfoBeoffaﬁ raﬁhlSde%r

col uim packing or chwi se adsorption nmedi um
mmélbedy elcaubpmmfgn&@wu aimgnoryead msmiuﬂe then e gitact Ar bmmpﬂste

SR AR RS B B GATRRR Sl
fﬁregihnaﬂtfdf &h lil’ytadt @r bowiprtd Qﬁbod)}' SGhtidody LighiH, F@gm\éﬁﬂs lca8lso be
mopuse 1 g&Ra, 1g&b and 1gG3. Protein A binds with

rRittaiped @Fpmhm@yt PRy ﬁéﬁmp@w frpgmments ipsludediabgiabadi(ab’)2, Fabe
V\ﬁ'ld/or% ﬁn%llﬁ‘f‘e%t ] q\%tho&s o?ﬁaeaéoglétﬂgt%n oﬁgﬂpﬂagﬁ&% gllerhe'soérlbed, for
is 1 mobi[F ze oarmrxso ons are

f exaepley Huseidt al( 8P b eendec2 46t 127611081 ). iCihek emltlbbd?y ﬁag%nents may be.

b t .l t.t lLe f
?égswéﬁfwﬁm&% lswﬁvﬂlblﬁnﬂ ?e %%Jtémi ﬁn%wir %Oté}%tqdéf’ )anF<ab )2

hdit BlddvicdPby pdpRinticds@8h BPaP fintlBFy nfRR&RAND! Kl:i?a:{‘lf‘ﬁ})efragment

o ein A (rProtein A)"can be engineered to’i
fmﬁeﬁk@ﬂm reducingthealisvifide brilges ef ael(abddi fregmentsp(iii) a Fab’ fragment

bi | | . i d
AP Ef0n Beluitl AP SRRy i3 388 n faf G Soins agon
Canaae) By Pignidhes. pmtt@inn“a‘ht@sn@iﬂdﬁ{grmcgm@t bielfets ftda APHptide

(D

" is Protein G Protein Gis specific for 1gG binding
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wiragmet gh alafmmnnqglolf@m o grabrdygloat bindsERtigenes epntpefeg Xith the

Bl R ol B B0 SR

Ibg G2b Bintetrg d&omﬁgt: lmféns m@ﬁtglqbrngtr e gﬁorgm( a(rj IR0y et Hght dham
e.en eered.to del ete the al bum n-binding region o
I?féym%f 5% EOTRPIATIRG AePting i%ma {(f1&n EOPPIRTIRE A It esmi% lpeps) Wabﬂlzed
F
PPr PRGNS o p U ERRALAE ol B IBBinaing ae furter
prefdresidrio hiain ascicbnstas” b]l'l‘ezahgﬂeb,lhadem@ the oélativeslack oﬁmqiilence
Protein A.and Protein G It is a ne .fusion progduct
SYERHPR iy, ﬁ%ﬁ&%ﬁlﬁ&f KerdRsiclass Biept S indis ¢ ot 2 “constant”
Pishgh rbr%@ﬁlgﬁlﬁt:ﬁit R SR witGin P ARl n SONBIHRSS f:lﬁ%rﬁlembers in the
Protein A an fromProtein G Protein GIS no
a@Spr o €yreiabileiidoneinPr Gloastant® dobuinsaniibe igltehhiasird mﬁerred to

i tive operti of Prot in. Aan Pr ot ei n G . . i
E RN R ke o eeicns el il G dothains, “CL
Stetoab b E? daniihé)l cabhentolioRalny "é)h%@lllea‘?g chRRafd Rfdled to
I gG anti bodi es whose subcl asses have not been )
diatesehangeshly an‘hgengi ehasnconstanbiegtpns’t, Sheayx, chalg&fonstgrmdamms
(t@gA.d [ nt). D‘ Pr ALG al
{7 oA EL Bl Wi g e S Pl P Ui Bt dpferrea o

pmtdréhaﬁgéab@}ﬂasﬁfhgﬂﬂblﬁtﬁl Vot regiahs’ @ﬁhg}h(@ﬂalﬁ&'aﬁﬁmgﬁbﬁﬁns” “yL”
subcl asses, without interference fromlgA |gM and

nsE1omE o8 oY Linflampan) 'V arisble” dogains an hecheayy cham gne rafeied to
Bi otech. Lab 7, 42.) Individual subclasses of nobuse
nonocl onal s can have a stronge{ affinity for the
chimeric Protein A/G than to elther Protein A or

Protein G (See e.g., Eliasson et al. (1988) J Biol.
Chem 263 4323 4327 ) In the pr esent |nvent| on, the

oy -~ o2




the functional group attached to the resin in order to
bi nd. For exanple, antibodies, which generally have an

wWo@cabd73positive charge, will bind well to caPCDNS2006/024026
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exchanger s, whi ch contai n negatively charged functiona
groups. Because this interaction is ionic, binding
must take place under lowionic conditions. Elution is

: . . Co ‘. -
FRUNRAREDY o SREETRNRN R 004t AR Dl i
PVEL edepiony\beTEHS domaingxchange chr omat ography relies on

the charges of proteins tq isolate them hydrophobic .
inter&@F%@ﬁlgﬁg8ﬁg?%b£ rdgé§aﬁﬁépwvep8gﬁ%@m§mdyChmnOr

. i . _
B R [ Pt e BARER0L ek 3P R fallfor a pr
oD pertiondr eghodant oa vpraedomais, astdeined hemigpgrasivellisirhore discrete
bind to t.he col .. The H C st renoyes., . for. .examl e, .
Rt ot RgTioR P OF fomains  ESexamplea Hghtrmiteayy Pagis or light
and heAW dRalefadlable dOR1aStinAL@I UGkl @hatiafly IBREhBg regions” or
Further purification steps can include virus renoving

STEPY” antergpeisechamong flegmewarkre¢gionss od/ BRs o aadéfined detedn

st eps, escri-bed..herein. . | alr.i ou nbodi nents,

he. Ot agRER R L s e NS B B e o,
gialyipeptide, tusi BNfop eRAEp1B, ABanitibgd R AnfisodyedhinndéMaih dpirédsn
to an Fc receptor of the Fc binding agent, The use_ of
theaeaf fHos pxanaple: the Rhuass tlighh (5 deava ichain earfogmationy refers to the
o B L B QAR PR vl 8 b apl 1P e “antibody
reenfbrinhtiani’gir “eatibodytfmgardt comfishativnT edéro to the néréanyi shgcture of an

fr nts. (i ncludi ng LMW and UDB species), of the
ﬁWﬁggﬁﬁna?i_ E&@§Pg(e.g., the target substance in the
sour certlel teih Specifib Bl an AhtibRE, RERS Bk tHWEBbAPEhibits

conprise one or nore chromatographic separation steps
appreciableddfinitofor e particolap enidgenamepiveparrmdegdnetallyaddasmot exhibit

steps. for separating an bi ndi rotein ("the ...
SRR e sttt ey B2 B Prbott it mo cross-
redction (ol exartiple, dRsh6tecrddsG¥hdl witkyhdAEA B bétRIes 8 with remote or
centrifuged or otherw se processed to renmpve

phstentenitenss oadhdi sArRrsciahls” o Reefeserddriadiag inchides hipdingevith an
SPHEiEPof 4t JAsOr M G157 L. T6° Rt 191 8D 99 Sbinitfel bor SHE TS0 7 M,
usi ng reconbi nant t’echhi ques, proteins can e pr oduced
ipmefombiyt grabtar thyn 10H M e metippdfased. cVslpadiatermedisteof €iosd set forth

irectly into th ulture medium _|f the protein
3}65% i ieage oAy CEORaP e Bleacs THEBRpRand a preferred
&jihdIRg aﬁmﬁ;@ @bt &d%atédYa?,%Qaﬁéeaﬁ"ﬁ?ﬁ‘ﬁilﬁes, @(gnelxt%gre? M9V &0 M,

for exanp £, bxocentrlfugatlon Qr ultrafiltration.
\Wieflerbish 0 podOei M, inwore prefereledst 10h to 1§ heMing'di antibodin that “does not

recombi.napt host cel ls gan be.se ated fr. he, cel
S e ah AR P en g A G Abersriah i 6%
funldtgiblictemtity FovedahPks af HROGiraBIe pfoteinNpoigHuptide, dripaptidk). For
containing the target protein is contacted with an Fc
texaalpheg am gatiody Hras fpacilially binds e APreidl appregiabbi hind piffdswe will not
and.equilibrated with, a suitable. buffer) such that the,
oty ol i bt Prelrtes & hest b e aiEntor &P groteinsor

. n Py . . .
Bt S B s S i
| exemiple, notedigrificdpily diasgreagewith rémota ok di{firery ebitéifes on the same

e B e R TR SN gt e Sl o riwanized

Sftdnd fRMRSRmidiig sicAEedin® Ple@ribly Sspeélfie bifithd i dbRfn#med
bi ndi ng agent and various other 1npurities (such as
rasserdag tp %satéhaéd #Balysip ardéon ¢panpetitiyebingingtagsaysi s
produced in a reconbi nant host cell, or other
process-derived inpurities) flowthrough or bind
nonspecifically to the solid ﬁﬁase. In various

enbodi nents, the Fc binding agent is Protein A and
the equilibration buffer can be 20 M Tris, 0.15M

T Y



wash step can renove a significant anmount of
undesirable inpurities. Specifically, it has been

waoele@eassgsed that i ntron read-through vari ant s, PEDWS2006/024026
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nol ecul ar wei ght variants and under-di sul fi de bonded
variants of an anti-Ab anti body can be renoved using a
di val ent catl on salt wash. Moreover, host cell

b
G val oot bR e O bRl b SRR o fadiitcs,an

dnmaimgtobubm Dmmtmﬂy isl undefsodas hawodadh obits bmdirg) sits flentical. A

ﬁ%t‘%taégp"’ el el o oo En bl Shistb s o

¢ h' or ?*/Qgﬁc) ﬁ\%\%l I'e g‘“%ﬁn@ferﬁgl valent cgt geific antibodies
can bbprqﬂuesdaw a deth of mathods IliChIdnr[gtfusuon of hybmximnas or linking of

i ments, or re,di val.en n be
TEBRER RS S B bRt e LA S S Ry Tmmminol
aydheli 1tsL 3 (tl99(§)hKo§tlalY1§|e?El L ¥hinRolS ¢4, 19@71&@531(1@92)%%
sol ution are ‘Used to renpve inpurities. For exanpl e
in varAiEntigasodiameslesila(fooetapnge amwtein, solypertBle: peptide,
M n.. and/ 2 M. Tr i H
FabRffyrafi o Emichel boniuin R e g APy il d i an
Rintib6dyt pecidichiey bind@s. bot hprior to and after, washing Fc
bi nding agent with the divalent cation sal t cont ai ni ng
wash sB1eUEisnePtioRe’ el jagtigenag shelenmpant s referm do @ pijapipn antigen to

SO T Akl U Ay AL vty

Sohdst |Emtopw/cang>eafom¢d| ot frenr @nggudusamiad amtls &r iomcontiguous

abaut 9, pr ef er ab) the range fr abo t 7
R atits B anParur Siaty i ohe PEREOE P AREST

%h‘u tﬁ%h{md Eh‘iclisué}@ typ@é%ﬂly%t%lﬂ%@ton ekﬁ%s‘h?éjtotdénatgnﬁg M1vents,
2. .5 M Suitabl e buffers for this purpose
‘ﬁ]@ﬂr@ﬁﬁeﬁpltbpﬂs falmeddm teftiamy fCé@tng ete typicsllploshareirestment with

l,0
e ia Ry Bt ot o PPy BB M RT P pebob ér S 10 12
fr3omiohes Emiddl 4etisig aagRfe spéﬂﬂl SonfBrrdtionB M stheds i feléRemining

usi ngi a swtabl e elution buffer. The target grotel n
cRAtialicgrfossation of epBepes) nelade. foromample, sgRYiarysallpergppnand 2-

PSRl N BBl P By, EDR 8B provools
finddetbdiyun Molecuiar Biblagy, \Bol566,I(h B Moo sEd ifbagdi)nent s,
the target protein thus recovered can be formulated in

a pharigsdéitionéafhepnt-e pathadies dgseribed abgyg. plbeAp finding proteins
RN Sy BRI frorh 7 ERPHLE b RIS RRLP 8 oot
t fasiget rqferstea fuspmgpeatent moludngralltm aguoipfi@cdfeeth antbody fused to at

dd|t|onal |f|cat|on es fter t Fc .bi ndi g} .
et eneRoAbagY REignSeERn Grgp UsigRdhgFnisfs) ¥ accomplished
fWééﬁ%ﬁc 1héehﬁ§'bfﬂﬁ %ﬁ@ 9§cdd?ﬁ;| gf*‘pro@:iﬁ &ﬂ(ﬁtl&?il exemplary

li'mted ani on exc chromat’ogr aphy, cation
eam:lhadng ﬁlsmhmnmtmne gm@tptqkhe hglbreomtolbbmdmg pertatafen antibody

0(1h Ié ﬁlr 3’?:#% 1{11,[%%% rogér%)g) at | tfe aﬁg{] Elbqg of geqf{tlar biological
| prowR, |fd>r2@<d RS Bdec@ibd ﬁ?bﬂtﬂaﬁ&@@ﬁiﬁle@ oF 9@@%}1 thepéatea cytokine or

excl usi on chromat ogra (SEC), ammoni um sul phat e

prast e theraof. o enétrngﬂbportw@ dhegiof sate. oy, parésparsan piithedy fusion
EEgﬁnf @ﬁhpﬁv@hﬁon £1t & L ?Ir&)fﬁéc' He%Pc rgélgrrt %ID atln Sl |c19 Bysed to a non-

ion, an |on varrous
eAindiypivtdn Btnhl@n e pbtyp@btm iR eéapable @TBInAeHAB M. St ep
is foll owed by an ani on exchange chromat ography and a
H C step hi various enbodi nents, the chromatography
steps are further followed by a virus filtration step,
an ultrafiltration/diafiltratign step, and a m crobia
contaminant filtration step. I'n various enbodi nents,
these additional purification steps may be conducted
prlor to the Fc blndlng agent chronatography step m

- Y T LT - .




exchange chr omat ogr aphy step further conprises washing
t he ani on exchange resin with a buffered wash sol ution

W0 e006a88092r at | east a portion of the adsor bedPCHU§®D6/024026
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protein, which would then be conmbined with the second

el uent pool. Alternatively, the first eluent pool my

be contacted with the ani on exchange resin in such a

way t [ ' richk

to fl I;I\%{ett r?‘b u ﬂuﬁﬁﬁg% gL, fyfgg Ia ?Ho?e\g'u%qthQX ﬁéﬂmﬂe dfgﬁrﬁﬁng to the

@cutgiog of Elﬁalﬁﬁ@dy b@ﬁ anid® ﬁl@t}bod!;l) 1n\thldlngubuterdi0 hdnﬂ&'& d, 3,
t he Eﬁ@glflcatlon rocess continues vv|th subj ecting_the
SERpHIneE eeﬁftmwo‘f ¢ regepigrergybagigEal-dirygd Pﬁ&elpawbtas Protein A or

2{]){?& p’haQt Iﬁf'ﬂ){@[l on%ﬂ”ogeljdé}%\n(’eltre%&% r opﬁﬁlg&e‘ |el ga’ndg)

washi rithettéren ‘I‘Emhegmhb béfersitont €1- mrmmatmeigm af anilg@G aatlbody, in

buf f er ed tion an |on| stre i ¢h
RH STy & DSt Teeioy of FiheR iRy St sobf Lo pAlthough
HECOYBIhAG dfBe F@f%ﬁfa n FTRAUEGhebdy BHabpbdnya Wbl@tlﬁna Fc region is

elution buffer wt n ionrc strength | ow enou
dusioally defiacd as grannipedtom abdut emincasiiedidop ﬁkybﬂﬁ to the carboxyl-

i.nt eract sin third el uent pool.
A?’ingf%sa?fla\?gg§% }ﬁ%"‘?é%( d el uent pool may be contacted
with the H C colum in such a way that the target
protel n does not adsorhb, recovering the flowthrough
aatography Related Refimitions e| uent pool . hi vari ous
e nb 0 d ! ncErT’n "stonﬁ:e@g%ﬁé ' ?saﬁs'e&’ Hex%{ 0 ?e%ét% td QGfll Hﬁ%n&ﬂﬁn%ﬁt least one
rmref tration st to renove Virus
aevgeresubstahe wainidh mdoliglit tb be panﬁed from athertsabstamvgs tlee present.

target. protein, and to reane m cr.obi al contam nants.
Iﬁ%“g‘%?rli‘ﬁ%@ @RoSEFFRETRIS, %%&e%ﬁégﬁlﬂPn§= QUG BB BFieissor
RhbARRrESic §dM6enk Wikt @t b@lﬁ‘u@ﬁs aheABuRE M 1179 af RieBlcBmplex
preferably an anti-Ab antibody, froma source |i qui d

ooixprresorglutions pergeiging raémd' Welegisal moleeulenfsueh &9 proteins,

wh th ti.es co ne .or re | ari . .

SHELS . SobBirbut Same S R TROROHE (P Raeld oi S dipcs o)
and oven phabililaR nddhtct OWthileRdySiEA1GBulCE ligtRt dfdiicbl@%‘ibal' ogig@l May begin
fromthose in the source I1quid. Preferably,

\EsrenAfrequs elutom PrsUSBRIlstE It aylsd eoaiain grempicaolvanlg used in carlier

eggrta&ﬁrg;t?éﬁasgl 'a_% é:g[véﬁ? h‘pﬁ%g)?ta S laftra%ﬁgnsr ?1%418}%3 1£y Eﬁgmples of

I exa a source
(vt tligogss g ey dtbﬁtallmgalﬂaﬂﬂmblo&)g‘ﬁé%i buBEtadodsi dmaihylble to the
varjants (as a per enta f total species in
cation Ruyaiovs Rnby 0%&?56 piesr Aveaper }I@lgldeawt [gee not limited
rigdyeathrd Quﬁ%%nt Gror 4 BioRdaeidt, dhothodenizBd Y&l éd% §nsmn, plasma,
embodi ments, | RT variant species are reduced to: |ess
uﬁannaﬁ@ﬂkm&smﬂMGﬂco 89@ |l ess than 0.5 % |ess than

0.3 % han 0.2 % . , !
br of o1 T 5 | HFEH SIES by P af Rkt PET SR Qo iPLast pRipeg” s herein

tt’GQh@&?eD@H Abre ARsifdd AB Bird} r@ ;ﬁoteln?r ey aﬁﬂtﬁﬁtﬁsarﬁbgdléé‘«‘ @&B@Hunﬁed
to: less than 1% less than 0.8 % [ess than O.

| frem thchmmrc& 1Ruid. Tlestergehsubs@nge By hegresent |11eﬁ® sphla;n 11Qu111 asa
% as ercenta e of total species in the source
I?“alﬂﬁ t‘ﬁ“%%ﬂl PSS enmbodi ments, the present invention

provi dFl%e 168 FRASurRE” ffds %hﬁehﬁl@‘ilh ﬁfé s@ﬁrc@'ﬁqﬁﬁ thitngd Mififerent
protein, preferably an anti-Ab antib % froma source
2

|fr@|m|tﬂe t@tgﬁpﬁml@tmge h@dmr@d@mablamtd@ded myhe énal target substance

L uét{,b {/pslc Iu%plt.&rﬁ@es 112@11%4% 1&1'%0%10 g({l I'Ost?]ﬁl gﬁ%clg g}?létgon-read-

f throughapécies, Bbv Mmobdalat waighOspeoies aﬁ@dllﬁefr dizalfide HoMNd species),
variant levels fromthose in the source |iquid.
PPeptidesasndotoxingimpesane small@raleqlles. r educed by at | east

5 fold, and nore preferably LMNvariant |evels are
reduced by at least 10 fold. For exanple, in a source
liquid (starting sanple) havi n]d§ about 3-5% LMV

antibody variants (as a percentage of total species in
the source i qui d) LMWV ant i body varl ant speC| es can be

M e ”~ o+l a




Preferably, UDB variant |evels are reduced by at | east
5 fold, and nore preferably UDB variant |evels are

w0 e@dassi3by at | east 10 fold. For exanple, in BCHUS200€024026
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liquid (starting sanple) having about 20% UDB anti body
variants (as a percentage of total species in the

source liquid) UDB antibody variant species can be

reduc t %- 9 [ .
oot fn? bR L AROUhaBHy bRABE S dory o aiminis
tthapropOfionlof siseripeatic potein bets ibveariod0% | ess than 5%

l ess than 2% or less than 1% Preferably, in the .
pur i f i TstieEh eh moldssyles eeight spegies o Fefens do Brodsin camplskeswhich

i . i K 7 e N X . [¥
Pt R SR RIANL S Py MU0 430 B
2B case of e sntitivdy, Yersne parlgErintbedyofudhodg@iegates areegreater than
i% tW@ ﬁgfrce liquid. Also, for exanple, in a source
12°qWi '$9¢dt-ar ti ng sanpl €) having about 3- 5% UDB

ant i bogy t¥af i‘l%Wrﬁol@é‘lﬂala\V&?ﬁlcs%@&i@Q’ereféfrs PréteirRPRE LmHIB,
the source |liquid) UDB antibody vari ant "speci es can be

rdsgradaidon prodiis twiiciBhave agholgcular Weight wihick & lessubhan the desired

enbaodi ts DB vari ant speci re. reduced toq: .le
ARtRin R Peatioh, 41" SPECUTPA Tof ST abdec pfifoay, suen
Qegrafatidrem®dtdiaireQess than A0l D30 #iess than 0.1 %

Preferably, in the purification of a source liquid for

the prispeiedbeisin dre tamp enlidi phasaimefersdpiadionsaqaeusagtis ath which
t.0, . 1.9 o . 0.5 O
DlargePbelafieingords 4G fitaBofort wiftPat Bofinfind 2t can

Yédherea Spealde ndlabghasé niatdrials isgleds, ®at ara nbhiémieditog elass, silica (e.g.,
liquid Bi ndi Proteins for use in the
Fsblﬁiaf%ega@&%%"%ﬁrﬁgﬂ ot P‘ﬂésﬁcﬁ%ﬁ‘{f’ PRATCPHRCARS Bgarefegd cellulose,
R4 PSlymBrsIuck i polbr ARk RO MBS ImERa b 1R bhd hEYs

according to the invention as described” herein, CJWEBQ
phepsibenzens conplyrelssiclussfontiapipla Aenbeditt™essiap(dostmamicially

[ t d ingl f. ynt het,i .

ettt fob R i et Chegmibft e RlagnR b s spligphes con be
SEICRE Fion By &f 166 HRIuPAbT RBind toPREE deB8eBYdNd @Enity9Ton exchange
may be isolated from an endogenous source of the

(gtien prPtYr resdts: dibs selidpbrseent Be, forexample, Bawyifisatipnselumn, a
f(ﬁgcoﬁfﬁglg%:s %g%%i c@ ggs%f:elté;ﬁ]ﬂlclgy ok Q%g bg%ﬁ?%g%%éo?gi“h@solid phase can

nonoc recornbi nan
el afporausan holydyys chaladtentindedn Batohpysible odidtunipressible. In
antj bod Techni ques_ for the production, of anti bodi es
a@oﬂ%@%"?%@&nﬁsu. Eheid DB 2 PV BEREMaEHRI RO ABATSS Pafigle or

[ ; n
o S R
iyeera), fof example teprevert noospepdistadtiercndeatl impudtigsablties soflid phase.

bi ndi t . ti f tibady fusi [

AP K B o pbi e e MoSiesti CHSTRSEY B SRprE et ha
Roillysdr@fdHc baidih® 9ekin€ fo £ABrets tIY RPRALSHT 1Y sbINdHisE. Pfdtred solid
sui tabl e subject with an i mMmunogen. The antibody titer

i phashaatepls il &g physifadin and shemicaliy rastlisnet the epndifions epyployed in

- [ i t-h nz |ink
S bR B P B,
QI H| @€ vthel bsplesiof e liduids ailoyddy nol ecul es directed
against the target antigen can be isolated fromthe

: g . . .
manmal AHBiY Egap refersitp 3imeinty thatbingds salsetivaly empterentially to a

elehE Sl OB SR RS R b or e

ecomppnent. Iy Ge fresaat inventiod! thanffptyr ligand &.g., bn Fe balklirgragent) is
i muni zati on,. for ex e, en the anti-antigen. . ..
PIeBbGp ple a aOR Bhete a4 oty GRS AG SEuN pdigands tht

can be obtained fromthe subject and used to prepare
nmonocl onal anti bodi es by standard techni ques, such as
t he hybri doma techni que origiﬂglly descri bed by Kohl er
and MIstein (1975) Nature 256:495-497) (see also,
Brown et al. (1981) J. Inmmunol. 127:539-46; Brown et

S OA NN\ - o ~ - - A PNCNLSN NS



Typically, the immortal cell line (for exanple, a
myel oma cell line) is derived fromthe sanme mammal i an

wGepwei1asy3ns t he | ynphocytes. For exanpl e, nuri PET/US2006/024026
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hybri domas can be nade by fusing | ynphocytes froma

nmouse inmuni zed with an inmmunogenic preparation of the
present invention with an imortalized nouse cell

I

éa.ﬁ%ebgnes tth@?esgl:gé@ enSI ]vdetco ?ﬁi@%re ne%ﬁs Hye%qufﬁleprocess
adniteprasand invypibocaint lnd e dyut ammohtrmbdm &ncteinhARrdicieG, and their

("HAT nmedium) .. i a nunber of nyel oma. ce
'é'ﬁ 8% w}g@ase&%ctlaﬁ%w%w PRPIEHEFC Egiask 3\4%&0%03511%8%@ ity
tl%‘él)?@é QUBRd st orﬁﬁﬁ@ﬂ%l? aret\{?&l 18%@'{51'11/ the ﬁ%‘ﬁéaﬁoﬁ art. See, e.g., the

63- Ag8. 6 or Sr2/O Agl4 nmyeloma lines. T
nyferanca taxtndHimbyeS e@mahbm:) IAePIfac‘mml Appach (Rractidal &&pproach Series),

Egl gﬁ@iﬁ%@ﬁ%@ﬁﬁﬁ 6 ? ﬁ@ﬂ éAgf ai}i?%%?ph@?ﬁ%ﬁ)ert Schott,

HMbrcbdosE ef, Nidve Yofis Ubd7.ng from the fusion are then
sel ected usi ng HAT nmedi um which kills unfused and

unpr odédiiniye Pyromatnesaphy apsireorc effinity(resin lepdess to a chromatography
Sr@%ﬁ{i‘l?a%& n.gesg)s% é@[%as%e\é%%b%cr% ele%ghr %t‘g‘ég?%gaﬁ(ﬂ%uﬁ& f its surfaces.

nonoc|"daaéxchatgeudeymatbgitaply tesine ot Ion easlemde tatit"eefelito a solid
screeni ng the hybrjdona culture supernatants for
SHPPHHI %@dﬂ ﬁ&coﬂﬁ‘ﬁﬂﬂhb?‘g}dglb‘ian‘é%@ fsar wpﬁaveaorslmﬁ%ﬁ ¢harge,

EliSthidp aay ha&fé) R2i3hs g@%l Q@%leé(cﬁ‘ﬁﬁ ? it z?solutlon with
preparing nonoclonal anti y-secretin onas
rrelmoks thenah emhangmxéymaauorba:tedient ified and y soI at ed by

Screen; onbi nan, inatorial i mTuno bul

li brar )¢1 Blex gﬁﬂeéms aw%egg? 9 $L99 e\é%ge TR @covallently bound

| Al h@FeY )? cIYHr% 1Peah a8, A8E whidH HE8SThdsFrdeRBHiSRY ok %hﬁﬁ& with cations in
i munogl obu | br ary menbers that bind the target

amsqhgm wikh Wbloihdhe rpeingp a@ntwgedan/a vede eartatyigf pliQgexchange resins

cHeERpEn i e A B B AR b sl Bpiblyoups are

- s BAFlatd et sullfogatblo Cof:h?ne%ﬁ@@y Bvailablangtidhexchh i ragagidiclude CMC-

SuerAP%'cﬂn% Phage Display Kit, Catal og No. 240612).

gphadsed Mpansstag %P%%T%ﬁ@e ladier BYQ Being commercially
able for use in generating and

gag{agéélﬁgﬁmaﬁar%g%,?dl splay library can be found in,

for exambreexdhankeaesias” afers 10. a8. 10EaX(&nhgd\kRsm5)ylﬂQﬁ)V4matly bound

Kan PCT Interpati onal Publ.i cati on
%gf@ﬁygc%a RSl Sich ST RE RS BHRIPS PGSR lbpavailable

%101%’90%314&%3&&3 mWﬁE SEAt cﬁiulosee-lrl\/ﬂﬁm @@@%ﬂ{h@lﬂ““ and Fast Q
Publ i cati on WD 92/ 20791; Markl and
| Srpbateas Mo latiers o datrigmenesreivlly @Wll_abl@mm Bhaimaciahg

et al. PCT lLnt er nal, Publ i cat, o 93/

vt ot 17 Pt R hacRniertr Rt ) B WERH kgmprigss ove or
9R6£L04i ¢ ccofapbiditdthef arallow BGhe ﬂi&t@pfbadehéﬁﬂﬂat Hlableaapémdirate

No. WO 92/09690; Ladner et al. | nt ernati onal

rerstein Bydrationgellyndiond deegly tp@lmsswac%ﬁ Thipdismupts cohydrative

TR B S gl ARG e

Sot aockmitébio] RalhlekaBd of tﬁE Grf)uﬁ Nelediendd (e.g(, LARB)m EMBENMe,
12: 725- 734; wWki ns e 1992% J Nol. Bio
oBAgtesynpeor Spay eh 1@9 & Calciuy 5orméwp%gr@5@ma@f2me% barium
FRMi&L cAbiund HARR) m g g.USA

89 3576- 3580, Carrad et a 199 Bi o/ Te hnol ogy
9:1373-1377; Hoogenboomet al. (1991) Nuc. Acid Res.
19:4133-4137; Barbas et al (1991) Proc. Natl Acad. Sd.
USA 88: 7978-7982; and McCafferty et al Nature (1990)
348: 552-554. Chineric and Humani zed Anti bodi es

Addi tional ly, reconbinant antt@gdies, such as chineric
and humani zed nonocl onal anti i es, conprising both
human and non- human portions, which can benmade using
standard reconblnant DNA technlques are within the

o Y a1 —r



substantially froma non-human i nmunogl obul i n or

anti body, and further includes constant regions (for
WE@@apBss37 at | east one constant regi on or portPONUS2006/024026

thereof, in the case of a light chain, and three

constant regions in the case of a heavy chain). The

term "humani zed vari abl e regi on" (for exanpl e,

" humany [ . [ I.abl e | QN "I al

oo EE R BRLE FBSAS o yEHTEEhEET e catc o

refgf oIVt e Cuf gt e aandeB a2 blig thioayeary (8 ONERiperthlorate (C10y),

substantially froma hupan i munogl obulin or anti body

cHiele Ak il (C) )o0e Srammide 81 Y dB SpsbInetpRsythereot

subst ant i.akl V. : j ' .

ant | by RS cRTh G L VAR o StERltse i Avatent caton (e
5 i Migtin Gl ol ion Baf ") aBrdfoelychaotropis sidsst fantideah Ithe featuesd'processes

nea hat.,.. wh igned to a human, i nogl obul jn or .
afit m&ﬁﬁwﬁi&&]é n‘ggerf P43 5?%"@8% ngb sigR; dﬁ? f4geet protein
I @luRél ﬁ&ﬁftﬁ‘esatﬁhlitﬂr SRR AP ARx95% or 95-99%

identity (i.e., local sequencCe identity) with the
human AranEmsika srbstanos which, byeids preseeq uesndetiona icosasesghe amount

R PSR A TS 0 A GERSRT on

10 brsikichaided iSpH 87 Ghd ftiohiok &s adil®abdédnPeliad dodpodbnts. Buffered
conservative substituti ons, consensus sedquence

stpbftans der usp svithdueleicalareagsmis are geneslly, capal!r gf wintaypisg a constant

0 5 BSOS A D Aot
"mnpst "Bh[‘dﬂeﬁh f‘yh}fsi(ﬂdﬂgiaal b T-rbfiereto thmﬂim)?g{anhndtlian bddod (i.e., 7.38.0r
BT i AR il et T35 bbbt
15 g&ﬁﬁﬁfn@ﬁ’ﬂs Yncide! B@Ske 89[‘19151%# t?P%r?alﬂf: ehé ﬁﬁg%%ﬂc 8202 R€%nd bases.

8% or 99%identical to tha a non- n organi sm
f Bxenapdarygivéiersafonuse- ih i ficatimmdbicdegioaldnwlgtules (algl, protein

regjo or, residues of a humani.zed.i mmunogl okQul j n or
P B9 s e 2RO (Rt RAGFBDTerE oo i dage)
CBRchamiSi$ $1a67 b€ GobiRand Bla®as VOB dihais| Bhz)siena 62l Ex@nplary
t he corresponding regions or residues of one or nore
neiffeyeinglnda hul sranablimsediio FESMESIYRES, HEBESeMAPS, MOPSO,
20 "fgﬂﬁfﬁfﬁﬂfﬁﬂﬁhiﬁegion" or "correspondi ng residue"

refers to a regi on or residue on a second am no acid
or nucTeotdqdiibsaipudncler\Hersih ichufir@sed fogregietheiFc®inding
equi val ent,) gosition as, a . region or residue on .a first

gRRLaol PBesenerdtaliyfprioadiag QEiesouigs BAuid ontaining thedgrset
SEoR PROUEDAR G Rl x;}efek%lyﬁisb%fcdanfyd%nﬁﬁmﬁigﬁ in the

pur poses. e term"significant” 1dentity" neans

t wogp bbympboti Gt abegu@nthes ' losdienbulitr' med byffalusghiedpad the source
such.as by.th rqgranms GARP or BESTF| T usi.ng def aul.t.

25 ghigrigonninins Be Apdiading prisinere. @@%IQ_@ a@fﬁw_ , ?"g‘éﬂlpilﬁ}?s onto the
PEdHdIHakY 06 vAlic BRF b%i%%%g&?&%ﬁi&%iﬁ%ﬁﬂ Otteh; th8Rhlibration and

preferably at |east 70-80% sequence i1dentity, nore

ploafliag bffyrsatre the asme 8ThO Uutsmchuefet'tisivdahtol dlyte tie/AP binding

nnre.&@gfe abl y E%V| as%_90-95@6sequence idenLit%, and

SHEIFNGPE BF GnpaNsd Be bingiseoty sdaublicber AT Phffoigies a low

. 0 i | I .
B i g A e g in of
30 smtpresic Bssferablsnthe pav pHl diytical buffeetias spidhin ds hyge faem about 2 to

pr.ogr ans P or, BESTFI T usin efault _ga i ght.s,

RSP Soffioft it Pt 5 565 ek BRGaOPuiahio ) r ErEralR gf yfrs tha
| @ABEordd BRPEP SUHBNAR rhntRNhélhde gl9bide, PHo8pHNS hEGLAB] HirAb and

| east 95% sequence identity or ndre (for exanple, 99%
sagenten beféns,ias yellras sombinatipey ofghesae dbe prasensedt sush huffers are
typically one sequence acts as a reference seguence,

to which test sequences are conpared. Wen using a

sequence compari son algorithn]ﬂ¥est and reference

sequences are input into a conmputer, subsequence

coordi nates are designated, if necessary, and sequence

o o o, s o o o,



general ly Ausubel et al, Current Protocols in
Mol ecul ar Biology). One exanple ofalgorithmthat is

W@ iobaBd787 f or det erm ni ng percent sequence i dePCT/U§20861024026

10

sequence simlarity is the BLAST algorithm which is
described in Altschul et al, J. ML Biol. 215:403
(1990). Software for perform ng BLAST anal yses is

. . i _
BB oo SRS PSR AD Syt R of B o Rt buters.
tOtherNdiitiomrtalffelsat contbmplatdd ihigading hikBRIH bofferss iiet., those having a
server). Typically, default program paraneters can
RERf 2 & rﬁ%f@? Bt ‘h‘lfjf%%c%%%%%c%ﬂ?}% %6[%1}11’8?1{1%&@% 25 MgCL 2
Ghiorh A AR RAE AERL DBint@Bstal SO be used. For amino acid

t

sequences, e BLASTP program uses as defaults a
wor dl éféash Liguid" of "8ashdriffex pasatsed hemin(dl) refefr he@in tarttle tigpad used

e N ST "
Rugdt&icabMore Rsiohe S8R filiid A8 b¥Bmplbyad %@@htidl@,e Bl &ath the
differ by conservative am no acid substitutions. For
sueqseseswath liquadssavinierigrdng neopadied sudh sl condushigitgssolvent
canseryat i ve of._.nonconseryv.ative, no. aci re. o
SRR o eaRRRE BB Rt A ar BN e ot R s tha
lagsmor ®ecifizhily agsatiatet @ih the ehrofatigpaphly régigut r al
hydrophilic side chains): cys, ser, thr; Goup |11
(aci di"Ehuogdiquihionsslution puffe] refersheigsn fovihe Bguid dhagiigesed to

" : . . I _ .
FRBPHEL Bt Siianth Bopl e e iiertifeoh ARG P Req prashed
(vetlooreet dranae ceask higuids.) ‘Thereutionylignidodves to@isseeintedhs taeget substance

R R Ll 0 A0
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%Hﬁﬁﬁdtégﬁﬂﬂ%nait GRTRbY hiNethi s RBAGN RS ShsTHEIREY, 8¢ 2y Mgands or
these classes for a nmenber of another. Preferably,
ronakess, 0¢ dthensrbstagresshatipiemete dassoéibeli efsthp tanget apbstapen from the

}Ac%hql}nae%g‘%r%]? f}{/%ls%l%/ "ﬁﬂuﬁoni&?}n%tgrl?sk g?érgfstg %ﬁégﬁ%ﬁsggontd{%{oﬁg imposed on the
RAMBLLIB Rt ZRb ANt ichethyatodraghyerssifitah- dissdciitB €he target substance from
nonhumani zed_anti body has a bi ndi n% affini tqybi of 10 M

Hherelnpwatoekamhy Besi, S5CIWY the perfectingiol i taggehsibstanegbgymd
S BESlh e i0 Myaob dhc
[iissdciagdn.when it confers upon an intact imunogl obulin

or ant,jhody (or . gntigen .bindj fragnent thereof). a.
speci F1emBiedianit ro plerepe BRITG: seferidhest i iaug tal is used to
MM sBithOEhréi@fo ﬁmsﬁl affer Wl&idrﬁf)thé ﬁuﬁ@daﬁoﬁ Brocess. The
substantially affect the ability of a heavy or Iight

oftesning liudd mey contain; aydaterpénich vigus-ihagtivating egeng, of reJatively high

example.. decreases) the bindi af-finity. of an.intact .
O SR oA o A4 R o~ ety Pyt ot (g HaNb86ed during
fthegiefidativh prels) I&GRFdsSiig deadlatiinieth®yhdmat ya8sin to
order of magnitude conpared to that of the antibody
(féﬁdeéﬁttrﬁgcbhf%m%@-nEYHIP%@}P@ﬂmgtlﬁéldé @fo welblpews ithiean
egul in lacking said nutation. A nutation
“%%géahggbgﬁggtantially affect (for exanple, decrease)
t he abiStarhge Buid!' ehaionagedudier"aeferaiidreiges the livghidg'whith the
it affects (for .exanple, decreases) the hinding ... .
AFPRMPFTABRY K in FAPENSHRTREGNABER. | Hogee Baifsdagddigen to

) s . ' ef ol sai .
e il el s EOATEThict BRIk AR RISERATR; Suf Ppfee
aliuiidsornty well kknawh iy éhe chionghitographneaytrent t her eof )
conpri sing an equival ent chain | acking said nmutation.
The term "chineric inmunogl obulin” or antibody refers
to an i munogl obulin or antibody whose vari abl e
regions derive froma first speci es and whose const ant
regions derive froma second ecies. Chineric
i mmunogl obul i ns or anti bodies can be constructed, for
exanpl e by genetic engi neering, from i nmunogl obulin

o o o, Y e



240: 1041-1043; Liu et al. (1987) Proc. Natl. Acad. Sd.
USA 84: 3439-3443; Liu et al. (1987) J. I nmmunol.

wa3®nr33237 3526; Sun et al. (1987) Proc. Natl. PCHUS2086024026
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USA 84:214-218; Nishinmura et al. (1987) Cane. Res.
47:999- 1005; Whod et al. (1985) Nature 314: 446- 449;
and Shaw et al. (1988) J. Natl. Cancer Inst.

220: 125788 gAsolthS BitsenP sy rpibtes Tk R o purtying an AB
WiRdigs pkdtsin Sﬁéfe@.iﬂly an AP ABIAbI @) Eoneh s@\iree ﬁcégg €dmprising the

Nat ure 321:552-525; Verhoeyan et al. (1988) i ence
aggtemB@ni ongreg nReE dhpyritess baﬂadsc(rb_lgggf}e protaimtauanofc binding agent,

A@ll (gg% qﬁﬂ%geer%q?@?}tﬁ% Q%%'[t gﬁﬁ%‘?ﬁ? ﬁglnfign F@%ﬂgwg a divalent

PREish BAlEtolremdY© Bhie 6x l’hbﬁzﬁﬁﬁﬁﬂtlé‘s @i §Es&quichay r&zsaémig&he protein
m ce) that are capabl IlQ‘on i mruni zat i on,

pﬁr@a@hq F@bladmglalgeme &@rtabiﬁ e bisxding aegntsanelnds buta@e npt lithiged to,

&Bf ﬁ: qgnous i mmunogl obul i n production. For
exa e, een described that the honpbzygous

del et i The pifasehhﬁwéxﬁﬁdﬂl@@’tﬁrd@ PROEEsIeh &rithé Phrifidagbe 8F AR binding

(JH) gene in chinmeric and germ|ine nutant mce

rltrgtﬂrtssm mﬂmm;laetlew altitigidies o Exemplenidoweivation arecedsotipclude an
t ion Tr a

§IPI816’3 gﬁap Pa &fﬁgfpfflﬁgsﬁﬁ?{n%e o 11}' Etgp SR l&en?ontlnuous

Tﬂlﬁ@mﬁﬁﬁdﬂst 6r d donitifatnedWeth. Alor @f(arﬁplleaﬂﬁe affidifyQfr@Batography step
upon antlgen chal | enge. See, for exa Pat ent

r\ﬁe begenfgnehap a GscopAnBwEs; Pregess, 51107[17@”%2@%%1@ ybaigiprecess.

O B e et P Gios TN Bl pgcquont

(Ee® )y ofMatakset ebmﬁd)undefom b EmmBbidzed B221d 8llhis pS¢ess allows for the

(1991 C clonal . ntlbodles can_ al so be .
g‘Hﬁ@WZ%)B%CI? B ?)tjﬁﬁ’j‘ o iaggn p fie rpdsoppgund Ehe gpcegs requires

UnSuiiffakRRlorhe ap}?méﬁ%f:% seRtiveli SRE ‘%éb% 5 fc ‘%ﬁfd‘lr%g% g?rﬁ v will

Ant i body Conj uga peciftic anti I es are
anhd bediest ¢cdngiouhdVeg. b amteAfcansipedy)fgenertily smh(mrdlﬂbmation constant
I ea t two gm erent epitopes, .Such anti bodies can be

Ahe et b1 3110+ ¥ g€ ReERttng Ser ey dghmilg Ggyditions. The ligand
fi ageﬁemysnﬁlhe&hemé Bedde@bd BorBhsSRﬁﬁMx!vﬁlcﬁ‘B{ Qb;%% &) form of a
Met'hods for nmaking bispecific antibodies are known I n
t ¢vduran packingol hatdease plsogiion nedived. ful | | engt h

bi R i bad t f
Do | GG SbeRRmeHEaY.® ERLTRA b Seh S Trdpdhs Lo by ef
t inen iRl sHudh e SPldeane Adiohkistk @ kix§BE6AS, ek b 8&ichMihd ﬁg@I I binds

et al, Nature, 305:537-539 (1983)). Because of the
reitbrehad Bty odwmantleCrrtaRoandletii # widheymayss IeGghieGay and

p%?}é'ﬂ?foé%ﬂ%ﬁ gggﬁog&g%?%térenﬁg’an"l odfqﬁjﬁgg@éﬁ‘%gndlgli as well

(sarousdl@3/ A8 62 Sffaist hgandl,' Ipmi}alﬁok ar 1nﬁﬂéolrgllze,d tElh’B@tﬂx so that these
10: 3655- 3659 (1991)) speC| i c antibodies als
i f5eioggareclesse %mdn 18P e@lﬂspé%eewjlla@%w@t%ﬁﬁas%mde% least two

Fﬁ%le@fﬁ@m G. 0Q&ivefan Eli]@coﬁﬂﬁ PPYErSBnd G%HSI%%IH ﬁ share s1n111ar

eteroconj gate can be coup ed to avi ot her
b$petifieity rfordhchEc rqgayl ofddG. Becembman prg‘@ireAe(rBrot@udA)e&n be

et e ol e reryuE § FRPRg e Retear s e Heshiized via
| fhideher @Jdplln?'ﬂéja 418 a§§fn@ﬁﬁd Sueh @ou?phrpgaftesuh%ki’n enhanced binding

4,676,980, along with a number of cross-Iinking

t eapheineidthe proteip e anot her enbodi ment, the anti body
can be conjugated, chemcally or genetlcally, to a
payl oad such as a reactive, detectable, or functiona
noi ety, for exanple, an imunotoxin to produce an
anti body conjugate. Such payl oads include, for
exanpl e, i nmunot oxi ns, chenot hgrapeutics, and
radi oi sotopes, all of which ar€ well known in the art.
Anti body Fusi on Protei nsAn Ab bi ndi ng protein having
an Fc reglon as used in the I nvention can be a fu3|on

. 1. i e o, oy " — . - Y o




for treating anyl oi dogeni e di seases, in particular,
Al zhei ner's Di sease, by targeting AJ S peptide. The

w0 e00a3878b anti body", "anti Ab antibody" and "BEOI/USAN06/024026
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are used interchangeably herein to refer to an

anti body that binds to one or nore epitopes or

antigenic determ nants of the human arryl oi d precursor

pr ot ei ot:h; -eni ST

b anca e Piiye b s 1301e0T PO TP ko B0 g 1965 bindine
avi¢h higk ity for hovadlg@t TGy, Idi® Al [p@ptas dellak nAfke IgG; and IgGs.

Kb SO Aot A G PRy e o @%ﬁé\lgzgiﬁgﬁwnd IgGs.
%Egﬁl%ﬁlaﬁt:ﬁ%fe% GQ(rlt’l%tetllt[@) i) e&kd 1&148 e egbumm—bmdmg

q}é%ﬂ%@
i sof orm (see for exanpl €, GenBaRk Accession
ROSI06 Mthelﬁaavmpwlmf Rsmnblhatm Prateiny( esntaifis mRPFv\hlm:'lmg regions.

oo S B B R 61 BB
(ela@ﬁ%ére&'ﬁdtélﬁ B4 2ohBres A 180 lﬁﬁ‘dlh ﬂﬁﬁéﬁﬁ%ﬁﬂP@ﬁelﬁ lAeand Protein
normal " APP; the 751 am no acid g pepti de describ

1. Bane gens fugion p(msgecmdﬁr@nemnm OB f(omg%)BaanMs Protem

2
96 orfinlour B BRI B L oreR A oY Holiiirrein G- Proten
aA/G 151988 pHldbpunded3t ’P5&@m58 dut Ahepwik€BaH the adlditive properties of

proteol yti c processi ng of APP by different secretase
éﬁ?&ﬁﬁe’%aﬂﬁ@wo or insitu, Abis found in both a

"short i 04 iQ

FShor @/ 8 APhAGIRG kAR harATfd g or
ghvoificatiar anﬁ polymidnal onmsn&ﬂmad)ﬁg(ﬁ estitohdées véae Fubclasseds have not been

astiemdatd. of SulinflungtTERshel 19308 (B'a (Repbuen D) Protein

PRI 196 binh@wlan ds Qﬂmlsélg@mﬁsé& p%RE’cma%bf QAR For ﬁlﬂﬁicatlon of

carboxy end of Ab, may account for the ability

Abomssagmoe@waaleantlbadm ﬁgmaIgGysubﬂasshe vithout merfm?lcb@r@gl IgA, IgM
f
Rl BRER it seE e it cYseb it Lteqtt T 7, 42)

emaﬁ’ﬂhﬁl aRcRBies DB nivake mbHbdonaldEnudveg s@@ﬁgker BEFOA® for the
i ndi viduals and individuals suffering from

gie/Brgénn ¢/ ditar faeeatber Prriein @ argrotBindpy (Ssp¢-g., Bliasson ef al.

[ 81 sh b-anyl oi d", "Ab" and
p(rAggﬁé{c:?lwé ‘?ﬁ are6§se i Nt eSchangeabI y her ein. Ab
pept i da thé ms@ﬁameh&qn At3imatidied Risddingagéht éngl, pmam A)is

ternal fragpment of 39-43 anj.no aci ds
w%eskmfg f%%a'r]e%saﬂw sl DIONLP Terp Ve BRHRTiES 1§ portipylan it has
%eeﬁﬁ%c@&@ecf@ﬁ?uﬂ&%ébﬁé itle® ﬁfd&\i@e?l £ editBofabod¥ifinarf®
b peptides include peptides resulting from secretase
cansihodigexnséssizprecimdlogias ichie b renpued usiog atdamlm catian sadtrveash step.

or es nt| I S nce asIh

o oot hihods %1{1538&68%5 A By R SR8 Btificptigp steps
SQUBE&REnt th @tie ARANP bromlatorsdph§ ané elvialdnt OfFon vaish BREY Subsequent
fluids (for exanple sera or cerebrospl nal fluid). For

eHisRON depsgen dagludrardion icveungs efromPIDSEsPhY stepiang/or a

SRR OB Rt ot it o
| can\Bl cohtimioua) disdodifiiius (& such, as 4 MatchPpRodedd); &2Hcontindion of
pre arati ogémcan be derived fromtissue sources_ usin

g
mitholpn Freanes &gqoylaa%ggp}}ybsgaar%@§ glolch}es @g%ﬁﬁlrgnéhfferences between
J 9
91%@ ?255%1)‘1\4\9 ¢ gir‘ trlllg ot@:ﬂ-@ i’%ta?éé??mééglgtnléugﬁ ﬁ%\%di chafde ogpbvite that of
s@hn lflh@iipndcgrw at@chmitbahbsresm i hrcbr t efl] Feonexample antibodies,

RER kPt o oo SRR Sl €8 cbppqeamsrs
Freeman & Co., New York, NY, 1992, p 77). Hence,
pepti des can be synt hesi zed u§ ng the aut onmat ed
Merrifield techniques of soli 2phase synthesis with
the -amino group protected by either t-Boc or F-noc
chem stry u3| ng SI de cha| n protect ed am no aC| ds on,

~ . ~ o o o



am no acids 1-10 or 1-12 of Ab, preferably from
resi dues 1-3, 1-4, 1-5, 1-6, 1-7, 2-6, 2- 7, 3-6, or

wW@2006088780b42. O her exenplary N-term nal epitopeErUS1086/024026
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at residues 1-3 and end at residues 7-11 of A/ 3.

Addi ti onal exenplary N-term nal epitopes include

resi dues 2-4, 5, 6, 7 or 8 of Ab, residues 3-5, 6, 7,

ek BotbinMeaert B £ R Ancliohal Houph, Weckleahis Wtédaution is fonic,
dehdingmmattake plangp unddr bgw i@sd chieditidnec Elweibn\is hdhievet g increasing

central or d-portion of the Ab peptide. Exenplary )
B g Staaﬁgtq%tﬁééeqlm e Eoni ot IRAbionypT Y Ghagging ek gthe protein.
I [ . agj 27 . .
e D Sl et ol them
demtrophbbiepiteretion chomatheraphyivdessthe Wiyddophotacrpropedies dfsome
%}8@%@11’5 if};d%%ihfﬁgégzrgl}mlo%téét)@%% ﬁgﬁd .tél)' Zl_gf?hi]égblilg -g%(t?lips on the column.
amtd 961 depheh arﬁﬁﬂeﬁl Aig,rtﬁe k?&gé%ﬁﬂ vVi’ll_tb‘iﬂ(flf‘toQﬁe édlﬁl!l]gd ITRAG HIC step

the Gtermnus_ of the _peptide and include residues
viierlai es, i cematss best gell derived3mpurities (eZ3-IFAghd Agher high and low

" 1. nal i "oare epit S _or .antigenic . .
AT e bR Pl BB B BEMGAIRRR ceppctude vins
GetrK Higitps af well@s Alrafidipdtl oiein(foe diagikiearidvntepdd dshieseribed herein.
about am no aci ds _30-40 or 30-42 of Ab. Addjtional
exenpl I.ngﬁn@;q @phqqqupn’@&ta & B ELIF CfRINigg pretein is an antibody or an

- I
3@'&1@55@/ ﬁ@{&lﬁggﬁﬁ{ ﬁ’a‘:é/ﬁl% W %‘g@@ﬁ%ﬁ%d& to B F ?ecgf)top‘?%tlhﬁ Fc

en an ant Yy IS to an epitope w

- smading agehts #hé dstesf, the treffieraslwion Betaimvipad divalenteatibn sat to wash

t ha he.anti bo specifically bjnds to .a polypeptide

B s A teret LheiBr e o tanyabol rurufu S 3oe B fiy kot
t Rb& 1B PHRAhR)and SHEfaR ReABY ERRANInGFRSRAEs (including LMW and
necessarily contact every Ttesidue wthin Ab 3-7. Nor o
dob8 speeies), &ff thg peoteiriofi nterestde. gu blet target substapee ehesdueee liquid).
W t hi 3i7.necessarily significant|y affect bindin .
at 1 ni 9 mEROEETEE B et comBioabeRroTgb el orlobphic
eib?aﬁﬂ&@ stkpandAs au8itidn ke edriprideldPe lof hibre ANEEPL Slehd for separating
refers to an antibody which specifically binds to the

Nary AP hinsdng proted € dhentiargst protein’d deosn BRPwHicAbn pepurealiqibdt

t hat es._not.recogni ze the sane.residues..when present
s | Rty BEdNE Tab e AT AR RGN ED: QR
AhBceskéll toatmouUSpRTbY e MebiiSandaie Ale BEfotd@@MYactifig the source liquid
"C-termnus-specific." As used herein, the term"C

t WHhihedic ipdisp peent. Heheempie (sing secgribipns jechniques, proteins can be

< b : ; . '
B SUALLLIERAPUIRERBILEAE L TS el A o e

i mediuce If thegeotehnas prodacabiniraee!latarldbtheepttictintedabrisgeititer host

resi due 40 _but do not recogni ze an eptide endi ng

T Bt P A, AP GTMOTE. L COURP S Pl BE e
eRghBrafibn "WRELUE: Ardtddyls dGeRAtint SROPRHAS, Bt Abmbinant host cells
pepti de ending at residue 40, 41, and/or 43; etc. In

o¢ee hersopatitiee ditom thieeelA c@tuamddouy, fongxanwle bIDe1gential Bleaw filtration.

or varjant. ther o(&.m 0 10D5 ant.i,body. or vari aqt ..

ther eot VASPH SBPOdmerts: Ge Sowgs Ravid Santintng e sl prgtein is
Pedtdctet width atNBe bt dhpbemiBeAdrably. immdBaiRA onRUB1id pRASe @A

No. . 20040087777A1, International Patent Publication o
Nesluiljimated patharaitable dufisn sreinthpbihe tarpefthspieinpgdporbs i the dfc binding

gi%elnggj 4/ &%%%ed%soﬁ%ﬁ % g“?&f)g :Th%)%g};%g gl’qeu?lﬁg contacted with the

‘es ‘can SO be
| Ad Bindaiziagaa! (e.Bg e ftanidbllized At bindildoagePi2 4 0RABQRGAPfeARUich may
I nt er nati onal Palﬁnt_Puinc%éigg_hb.,V[DZ/088307A2._ .
Ao SIS £ DOGARNOT OB L R 45 HESEPIBEE RIS oW kighid flows
Application No. 11/303,478 and Internationa
Application No. PCT/US05/45614,, 3D6 i s a nonocl ona
anti body (mAb) that specificaJ%@ binds to an Nterm na
epi tope located in the human /3-anyl oid pepti de,
specifically, residues 1-5. By conparison, 10D5 is a

o, s . s a o -



SEQ I D NO 8. Exenplary variant 10D5 anti bodies are
t hose having, for exanple, a humanized |ight chain

W@ ouvpnsEBNg vari abl e regi on am no aci d sequencPGI/E81006/024026
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forth as SEQID NO9 or SEQID NO 1 1 and a humani zed

heavy chain conprising variable region am no acid

sequences set forth as SEQ IDNG 10 or SEQ I D NO 12.

Fhad i BERERA Bhke (REAARE plolEh 2 Ao b 883 Bt and
afandussﬁmremparlﬁest (shehr ztsﬁloaSceSE@ﬂeﬁis J\’ﬁherﬂ: Sheatarketiprotein is produced

SR a0 Eh & AHICARIDOSBs Y GUD T Es) v igoueh S bind
‘iil%ﬁé‘ﬂeb@i‘:églly £ QM 97ﬁ12vah‘6u991915&ﬁfneﬁf§bﬁg 'P@%'iﬁdmé Qfent is

ant1'body nay be a 1}284 antib or variant thereof
desteini Aeohdithe eqlﬁlbrﬁ?a@rebnffd?ubm bc a0 inovi This, 0 ZQMMWM Other

\w%a&bl nt er{gl%r A{zon'ﬁa Pat e b| %%ﬁl{’lgglg]é'\%ﬁP@é’ Pl Bt phyisiological

teandntridi QlsTo? %katﬁﬁl'et &ﬁl@eﬁtﬁh@@h@ﬁjtﬂe'}aﬁ@%eﬁb‘é@ﬁbout 0.5 mM and
/ 3- arrylmdgetlde ecifically, residues 3-7.

Ehewd08 1gh-aitmlyR 89 nait SGodil.cste. hraed physseogigadisali,
c8£ce§i<r§{ﬁ$r’llse(\/§r,l irsgl%ﬂm'a m oA T—Ifr&’méé%t chai n)
gron no a id seqguences set

forthTas sSE@phaBe ﬁ@reﬂeSalﬂy aidkfarbde (kl@ Skph&ost) Bead or partlcle for
hunanlzed heavX%chaln conpri si ng variabl e regi on

ammpbdizinssiie &'s binding agenh Licvagpys ?@omneafe thse@um lmepated with
9 g@d’gr

;aﬁrte | 8?5& r#a% %gerc]iitzoélﬂ crl‘c'éélgéntraFgQ‘;cf{i/11 ?g?ﬁs é\:/ig%l ant ench i the cotumn.

tthereafs, endwddsents,ithebc bmdirig&gelﬂais BruteiPub| TloatmpoProan A -

0501 S. .Pat ent t i al }
SepReasd dasy b (Rl R e piabg iR T Qi iam
Wé&éﬂ@&g Pofex b 8hiRBIPRSRIn £ IbRidin fspﬁééhlﬁaﬁé fBtured

Serial No. PCT/US05/45614. 12AI 1 is a mAb
gpetbedolegies.y binds to an N-ternminal epltope | ocated in

57, " ATdbin e fod IBR e 9850 SUAGe Har o Somaining o
emtzalém dytioresaltde pasbiestotsid %ﬂaﬁﬁsp%&'i%b&md% Gledaid p‘;hase or Fc
2005 under the terns, of the Budapest Treaty and

has
d@gﬂi@g pesit nierariopdary i has bespeligspuergd that therise ebalivalent cation salt
I I
i 308 B rth e ARG A0 s unt ST IRl B Bl it has
%qlm érscwaml thitantrbn Eesid $E@ug1DVM@n?Q lam chodechlamsyeighe dariants and

L

Ol Dﬁﬁl\& %5 %%IE?){'\?D&%& %‘9 EESN?D% ggﬁb %@55'%&% removed

M@iﬂgﬁhe GiEglehCration 341f wSEQ InBspBLemBidpnemsNGe 83/aleBECQtioD salt in

| D NO. 35, .SEQ |.D NO 36, SEQ | D. 37, SE
1B RestpTtgecsontaiig shgotepiestlh ﬁmﬁeso%f'rsuég% FRsioREPEsalts
-inlhdy, %ﬁt AR AbIBRitEIRY @hl@ﬁlﬁ{ ehl&lli’(ﬁe @Y adykelenionee (Nl@{@ and

anti body, or a variant thereof, as described in
Fzmmsluwlwmbt@v&gfllﬂo V\&lll/e 36Hgodivalent dative saimandmﬂesent in the

éggil fgllgﬁ,lnli} l}fbspﬁlgscr/ SKFVR] ox gror%ig VF%BEA%SE g%&sacaplpe used.

t he hunBaripSs @Abddnents, a@ésh@muusﬁ@ﬁﬂ dddfiRdnlty ther @edleht@8tion salt
3-7. Acell line produ0| ng the anti body 6C6 was

w&a@smnewaehsmme pserl to zerpeve inukitieh eF X peanples By vagigas

818y 12 ORI 2y 20350 M P RBAR or 1

amM ’Dﬂsj)p}h’ﬁﬁ sbmtian Elfdalsemtd warthythaBc dislarg dgedlt privr tb,After, or both
Pat ent Application No. 11/305,899 and Internati onal
Application No. PCTVUS05/45860. 2H3 is a mAb that
specifically binds to an N-term nal epitope |ocated in

t he human / 3-anyl oi d pepti de, Zs4peci fically, residues

2-7. In yet another enbodi ment5” the anti body nay be a

3A3 anti body as described in U.S. Patent Appl i cation

No. 11/305, 899 and | nter nat| onal Appl i cation No.

PN YT 1 1S A0S "~ AN L Y R T T L



Recogni ze Beta Anyloid Peptide." 15C 1 is a mAb that
specifically binds to a central epitope located in the

wheovan3g737 anyl oi d peptide, specifically, resi dReBUS2006/024026
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19-22. A cell line producing the 15C 1 nonocl ona
anti body was deposited with the ATCC on Decenber 13,
2005 under the terns of the Budapest Treaty and has

SRR iR Sl POk Dot IRG BRAIAEROB TBR bontaining wash
Wokatiokat ent Publlcatlon No. 20050249725Al, and

I nternati gnal Patent Puplication No. V{D1/62801A2 266

is a rAraRe:enshpdiments. e divalenication salt isgreferblegsided gie

I [

B b ol YR 07 Benlao SRS M o PRBGGIA Johion having »
rpdhocthe nadge dioni Hoohy 5 wa sbabé 99&1& mdfevabina pHan AG@ngmfrom about 7

Jul , 2004 d t t t Buda t

inabeid: FEpeeed SirrkroprAl B8 talerprin bR Fegor

Q%ﬂtm@' €8 M 20 M ase2 Bayi Bgrtatfl@ﬁuﬁéﬁmtﬁl’s pﬂrﬂ?)%rﬁﬁh?d%dbut are not
[ g Chal n COprrl Si ng vari abl e regl on am no acid

Junitrsoctris et acktate buffess saqqngermtma fom 2 $OmND, 44

and a ni zed heav r|S|n var.i abl

i no 'R RE RN SEPR dps RTEL PRUA ke e T p

IihdiY 4&ent. OChglis ﬂ@ﬁrﬁfﬁﬂlbf&bhﬁe\\i@fusﬂ{gt a Qﬁt@bkrﬂutﬁﬁdjuffér arke target
those having, for exanple, a_ hunanized Ilght chai n

APlEH G £pr sxemplsche wied figit the selugprysing suceludomppifes having a low

BRI\ o, SROIEOEEI g 8 1 wou

‘deStratdoat3sn U. S. Patent Publicati on No.

.@95\0”%4%%2%% @an lﬂleé]té,tet g%%éq% g?oltgp ; enrtﬁcéqypt%?é Iq%g | (%ormulated ina
%ﬁtlf@% é@@eﬁa@@barﬁ@ﬁ drRadyd f&rvaﬁoﬂsadlhgr{btstlé e §Rutic or other

as describ in“a US. Patent Application No.

TusesRmveofr aweh moleewlasnit i onal Pat ent Appl i cati on No.

PCT/ USQ5/ 45860 e itle es for Use j .

| mpr oving AT ‘Hﬁms’%%? Af gedgaggggprpi;m PIERURIY %%rhe;ﬁ“bl ected to
bidagfonh O flkafbl abpLdfict R Kifdhgdgd chidghafdiBihy step. For

/ 3-anyl oid peptide, specifically, residues 19-2 'n

yRXEIRIfo EXERP Ry Eheravrificatien siensindude, ﬂ?asfarééoblnm@d to: anion

G

Rair@nitogyaphy (I-élO)pMyd?sbxyaBﬁ]ﬁé kﬁ@ﬁaﬂ@ﬁﬂlye ﬂial}tsisedfﬁnﬁys
ti bodi es e in ition

ﬁfﬁ?&omﬁagrag@é@mlv B sl 2B o PF&B%V) size exclusion
|Q§@tﬁ§c@gﬂa€%§_’ g&ﬁi@)u %&oﬁqﬁn@ hl?c{tgpfég%ﬁthg&}q te’ﬁﬁtﬁglgﬂrécﬁﬁllta{tibn reverse

resi dues in yet another enbod
W@HE&CF(R?-HBL@) mnmﬁ@ﬁobwyg ubrafidtratiom; diafilttationcwfd gel

afilg F 5T bv%,?i] IB%%{P (%H{ngﬁtts tﬁB EA%gjéibrfgg#eo ch%lgmat]é%%a% 341' St%g (15s
me&@b'& 4B adion eREMNES claoMMd gtdpdl ab@ @ FITC! stap. | vRtiogks

to a central ep |toPe located in the human /3- anyl oi d
ppkediments gbe Firpmaldgyarhy steps aesfutberfollowred by # vigessfiltration step,

AR B B i T g i g

tedrives embbdimebisttpesiddiiional yuriivdtivestepanay Beeshducted prior to the
accessi on nunbers PTA-7202, PTA-7199 and PTA-7201,

risbiading pgenf chigmatogaplysstéthat specifical ly bind to
Cter %%oﬁ?érﬁg&ﬁﬁle%tg Clﬁgtﬁgdé ﬂ{ Bhﬁqﬁ&ti/o§%% %g%nadmg Broteln

pepti or use 1n esent "I nvention in

refefdMly hi Bitl-80 dnBibodf BB witSaddesend theehrbét pkbt&in to an Fc bindin
ggtent %b 5, 7%6 18d§ﬁen%]tled ané%lona% éﬁ%lbod s
TNt PreteinA lmnmﬂp@étomcaesohd Phesehillowed by vmshmg the Fe
of antibodies for use in the present invention can be
found in, for exanple, BussieE§ et al., (Am J
Pat hol . 165(3):987-95 (2004)) Bard et al. (PNAS
100(4):2023-8 (2003)), Kajkowski et al. (J. Biol.
Chen1 276(22) 18748 56 (2001)) Ganes et al. (Ann. NY




cell culture process, using, for exanple, CHO cells,
NlH 3T3 cells, PER C6(r) cells, NSO cells, VERO cells,

wa@ biock3sgabryo fibroblasts, or BHK cells. | n adedT/iU82006/024026
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anti bodies with mnor nodifications that retain the
primary functional property of binding A/3 peptide are
contenpl ated by the present invention. In a particular

SR 0 R ORI 00y s e o

m&pb iirekpurithday :mdsmbmqﬁen’tbyl ﬂeyovehhg tllupratumﬁdm&hé Pro#éi3 A to produce
?iéptl de 3D6 anti body is designed to specifically bind

gt Plygud pedr i nal epit ope, for exanple, amino acid
resid i B O Probels e i Rbtin th
1-42 g@g?%ﬁé P%ungﬁﬁﬁsp g%uelgepo K Pﬁg rgﬁn‘& e the
(ﬁrsirehemapqmeo aninn pathaege shrembfography bf comadting e angorl sxchange

S Buhs S apoal s R Brb i 3 o up BT Byl the target
GRbBIntloRs AN A80rB G theSBAHC TEES tﬁa‘ %%g@p@%@@% bd Ial%ve%mﬁom the

heavy chains predicted fromthe sequences of the
dlwrélsq@ualmtOerémraesgsmhelm roels Iawem@,umqunnmtwh@amon

e.the re es. a ered. s .
D R 5 GO PR bl Mubf tinge resin wit
g fedlyashrdlution ﬁE@cb'&rmeaét Aati Y thPad¥orbed target protein,
respectively. The |.ast am no acid _residue encoded b

\mcm‘éravl;d thitphscombinedviia hesecondeluat ppols Aismabiyely. the first
; ﬁf) ﬁt e§r ﬁe%nﬂi@{eﬁrvﬁ h thE 1%5 %Qcﬂaﬁgmég fn N3R8Y gw%g hat the

hing to be oun articular
iastibodysadsaibk,yal loeimy &g/ 1d1pur1ngs forflovattebligh; aptuprradigefsﬁnw@ by

by C cel | ul ar Therefore, the

C%ﬁﬁ_bélpﬁ'l i‘r‘g’g &épﬁq(%@r%ﬁgﬁ%wdﬁeavy chain is optionally

G y448y v6EGAT dnfdddifaits |tHe°'bLﬁﬁid3’f1@£’ BRRbRToNBSuR A subjecting the
observed i n reconbi nant E asnma-deri ved anti bodies

asn@brxdcﬁé@nhmola@ Hé@ rbytadwrhmad e tahgsit proteinde & bﬁdr@berbm mteraction

eI e p Tl G RETPage #1i8 B PhoRif et fivashing e

Neydidpkebic gxhtmaﬂ@l ie@mtd?hﬂl Feuffaed wash efluti@avith &R édnic strength which
which is known to contain a single N glycosylation

loss Befsubstantiadly eitie thegpigelaygielt apd respyaing thp taaged pfqieléétyplcally
P2 AT L 004 G 0SS BRRASEN st ot
Nragh yledsydr@thiobit istietaetiof resi)oa laithind Ely&ntprootl. eAhiamatively, the second

Anot her .exe Iar humani ze nti A/3 peptide nt'bod .
R gl TP ASe SO s THE obss0f 1o Eh P s (Al the target protein
SRRYERCRIsGB! rebSFdrihgithle Eb\giiﬁl%uéh Qf‘éet fofdteid abPa thidd eluent XOOI

substitution at poSition 1 of the light chain,
s ubst inyaiiows embqsloments,che p@lﬁﬂatmh erdsessvuypcludesiome or more filtration

at_.nunber bst.itution
SRRl EFtsab r e feribituy cererire ol PrTans Sl pining the
NEEREFrofE, and Fslretove nhicoblis bbidthihimaAtsat posi tion 93 of
t he heavy chain (position 89 by Kabat nunbering),
Var i oUs vagpescesbosdigentriibeipiessit snvsntiethproyidss ensihiods for the

|nv tion rther descri
I e ot P RS RIS m l AL Pl fa 2gprme
| lﬁdul}@ bdraprihp B Grdtein aBY oner Mbrd intPukifibs Mhere %&ﬁ:ﬂuﬁﬁes comprise

he follow ng exanples are offered for illustrative
p@zew%ge AT yarigmis nkb) asg em’oedmmu thearethoidpproyvigds for about a 2 to
delbo(fa[ 56] lgpécfuc% 1% lg §frg&d[hgsse 1n§&8(so§l%%e}{qﬁ}(f

peri ments are descri be eac representi

clﬁﬁiﬁrmy IRT xmﬁaﬂﬂbvdmmiy rédided bp ulrllehey Srfelalpmai more preferably IRT
Material s and Methods |In gienera the practice of txg
pyaEgahievels giededussd émat lspt 10dde For 5%%?19“ 18 @ SPYGE dgiddstarting
conventional techniques of chem stry, nol ecul ar
bi ol ogy, reconbi nant DNA tech[% ogy, i nmunol ogy
(especially, e.g., inmunoglob n technol ogy), and
standard techni ques in el ectrophoresis. See, e.g.
Sanbr ook Frl tsch and I\/Elnl at | s, Ml ecular d on| ng

o o o, e~ I A PNCSNPSN\




(2001); and Miatre et al., Strategies for |ocating
di sul fi de bonds in a nonoclonal antibody via nass

waep@wetissaet ry, Rapi d Conmun. Mass Spectrom 13 PCHS2006/024026
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2503- 2510 (1999). Production of Target Antibody The
target antibody can be produced, e.g., using a

reconbi nant manmmalian cell |ine grown in suspension
t
Sl B REb o0 SRS A g AR pecics n

THoerce diguid) IR aphl&diyatanaﬁ;spbﬁem@an\km'eéubedmdahﬁuam3fto atlout 0.5 %.

pr.i clarification ste ch ]
\éﬂ?é(ﬁ"a%?y AR R oA R R SRR oDE: 1555 F ét {legthan
Q7. 3% ERLY thhk 8319, 0fdss Bhn B34 lebd that b2V, 3&?1‘3/& l@sg tHHﬁ‘O 1 %.

filtration. Purification of Tarset Antibody T
pﬂxcfefabztsam the poirifichteont elfagirardigued fon e pepardoi oefg protem IRT

s B 51 e b o s o AR Ay 4 TRs Hafl 03 %

QBgsAnBE @AM or TdE $hah @ GRS Srcita é@%@td?ﬂ%b@dléh if) the source
Sephar ose(t rr) Fast Flow, Protein A Sepharose(tm) Fast

Higwe. or MabSel ect Protein A. The resin is then washed

as de rx)a{%gl? %19% r@%{gﬂs qw%w gen‘%xﬁ)\%nho gltoﬁflc%n %e&hr})%s for the

pr oduc ested T or inpuri

Aneifigsticn & anTAB BEIIHY prorRedy fﬁ'&‘[ﬁb@% -2t a8® altiody, from a source
(RP- HPLC) vvas@%sedﬁ?% guantltate t he am)unt ofyl RT

prasdemprisingdie AMECIRENG OPo ABMOEmIPIGIHYS Whers|thsimpmirities comprise

Eﬁlt%loltl ‘T‘ﬁo%] ﬁy\’%ta&gr gP(e ér?rﬁ)%ﬂpﬁtchle%e%héq%%?%\;i& for about a 2 to

erm ne erc en age o meric
(Mnomib fatd t@l@uOrhingtMmmﬁnmlt avelsdtagh thoéé‘M/ﬂle s@tice Hquid.

fcul ar. wei ght qn§ M% speci es. Denat urm SEC- HPLC
eyabily LMY ¥agrant leyrels gre reguepdiberatisaer 3 fold apfl grorg preforably
rval‘i)e{nt Wﬁea&(pfeﬁﬂg‘%d% v F(ﬂfo(hp%r &Hn‘% eﬁl 4 §burce liquid

anp €s. e test sa es wer

* detagting sasgla) hiavig g ahoErdz§rd-NMWh ks tbodyvamiadofab alpbrcam}agqof total

LBEccy Tthe PR GO RSP AR b ods Ve AT e P ed b about 0.3

f10labewr.5 B4, Stalvatifgs EBiGMbAE, INIVER8Hans 3pRIR a¥®duced to: less than
perfornmed by incubation at 40 OC for 60 min in the

p} ¥s dase thap0.8% Hessvhar(:5 %) 1R§SI thm Q)ﬁ %dSSSﬁhfﬂf &2 %dmd‘pr less than
k’y)gf'lle?el}?bqt 15?196 u.rf_fﬁlg cr)ria ) a d Por%ﬁeggr%;?argtlon of5 a protein,

oace

al. MW ehdins ar@hbdlﬁ:é@'ﬂi &S Wﬁiha %u}%@@ﬂh@tﬂ 0\81 % Jlebs thhn OB %4 Mess than
DIT. The limt of quantification for this assa

o0-596, 1%619%%? frete-@ng/ontesyiap 0. le%as aisgisakege obt |sa%<w in the

sg,g[.g eQigiRs injected onto a PORCS RI/H RP-HPLC col um

and run tor 70 min under the follow ng conditions:

Col ummin vaopuserbddimBRs HRE p‘re@cﬂt limenﬂiemprovﬁﬁ:s ol ifdrethe

Phase A: 0,1% TFEA (W V) in Mobi | e Ph B. 0.1%
f?\?x)ﬂ?ﬂ} 0 %g%@é‘é& IR P era YRR akrel a&%dmrﬂmﬁ source

R A M nd s A0 LS, VL s compris
I mrmuednora UD!HBIyElaInts Tiakine eftboGmamtit,éh¢ niethods pfowideRB: dilCa 2 to

SR e RAEe 5er 4 R PG PG YRS rOmHEO BB OHp R it

SPﬂé'Pérﬁﬁ fUDBlaGastaBAl ik @&u@&poﬁ‘ﬁtsl@é(st 51l %RBmbre preferably UDB
reagenty nmpl e m xture at final concentrations of 200

megrient bﬁelpamredwedbym leastli0dblde HCl, and 100 mM Tri s,

2 PR OLadyft e, SAPLEP ke, heater o1, 800G 10l vt

agidpdy ViRarORE b beith e NPl YRdidsOn Blelsoiitca haﬁlayKJﬂB Adtibody
of UDB levels. Internal references with | ow and hi

| earEntspseies oM hiedugpdde abent d 8 togbaut 2%. In various embodlments
Chr omat ogr aphi ¢/ Assay conditions were as foll ows:

Col um: Tosoh Bi 0Sep G3000 S 7CoI um Tenp: Anbi ent

Mobi | e Phase: 3 M Guani di ne , 25 mM NaPO4, pH 6.




Gradient: Isocratic Flowrate: 0.5 nL/m n Detection:
280 nnRun Tinme: 50 mnutes Injection: Triplicate 50 nL

W@ 1@68873EXAMPLE 1: Conpari son of WAash Buf f er sPE€DUS1087024026
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renoval In this exanple, an inpure solution containing
the anti-Ab nonocl onal anti body AAB was purified by
adsorption onto a Protein A colum followed by a first

;gg% é/\ﬁﬁ%{g éﬁec\gfss%er: %lgglFeSfr’] t(e) .C% R gxlrﬂ Q@‘%h {flﬁfl lg@qe%s than 10%, less

tlosmt o Nessgthath2%oromlesd thaal Yoa iréforabyy, Wa’ehemurlﬁfzatenh cfta source liquid

smal |l scal e usi.ng an r Protel n A ar ose

doT RAISPAT§OR PE § PrSARCU DB g e clsﬁse‘vﬁm&@ less than
lgl%ﬁléé@ 'ﬁ%?%@/@ UGS Wansﬁﬁ/’étl@éythé:rﬁi%a&ﬂ ledsBad 1R, gfelf‘dr?ﬁtaée of total

Sephar ose FF chr onat ogr aphy Steps descri be
spme;snnéhrﬁsomcetlmld ol | owi ng conditions were used.

Except,i 0 oted in t L n ual er i 0
Goscr PR ael i satsrciGnt Aty el ind oy 3-s% UDB
Qﬁﬁb&iy‘ \fh@l@htsf(ésoé!\f)éréérﬁaée oF walcéi)@élgﬁ infY ’sédr&r i@ UBB-antibody

20 MM Tri s, 150 .5 (5 colum vol unes)

FRatal species crambvrre@ced_soahvm @Jé@p abgti 05, %. (n yareisigmbodiments,

2 e W,
S8 il kit 120 APt 198 o 70 oot g 06, s
el 0.3 Pt 1655 3hdn0.2 04, upil/ov ksithas D. VS Wr&‘erabﬂ;i)lﬂlﬂﬁb'ﬁuhﬁcatlon ofa
75 mM NaCl H75 7 cqlum volunes). Elution - 50
aPyice figuidsr theprgperatiop af 8 proteig, %Wawamsé)w@t% ]ﬁSS than 1
d e 7wy b
e M08 *m“%f%%‘%?‘%é B 0.8 e RS R 02 4 BB oss than 0.1
Washa peizbntapé dirtot] spebies mvihilaGhnce pilnid. 5 (5 col umm
vol unes) Storage - 16% Et hanol (5 columm vol unes) Run
tenperature: 2-8C The rnp Protein A Sepahrose(tm FF
CAB BIMirc YN N /6r ;ulh Iméoﬁt%&%z% Wit hods Y WY Shides  Of
20 MV Tris, 150 m pH The col um was | oaded
at ap p‘li‘}mx&[hhhdimg pwteng, qag,adueA[B Eiltlb’dﬁSﬂSﬂto Heqmugiified avasding to the
followed hy a 1 colum vol unmeflush w th equili brat| on
BRYSIEPn 8, dessribés Bagein, G easeRaFed g oA EHE ot
t I S
fesaplict M EhA AL AR huiah t%é*s%‘%@"&g%aé“’a
fre¢dmmeailt gchbiqued amirpeptleisymshests 2@ coivbiiratien of theseMlechniques), or

ol um vol u Tris
NB’@I be ‘ﬁaatfd%mmrﬁ%e Sk ﬁ%ﬁ“"ﬁgfﬁ’&é’ﬁ?}e\ﬂaw 8%‘?‘@&“?7'1‘38}1%‘“5 the
ta‘ﬁﬁb@@ éﬂﬁ'BeV\er QXQQ% BM fd1yabng ’mﬁ&dﬂ\ﬂrgﬁﬁtmn@ E'rrﬁmécloﬁl%nﬁbody,
product poofl en neutralized to 7.9-
Triceorpbingntmntitiody, e chigratis apibedy, hélnrr@mzpcb p@dnodwas héuman

%ﬂbg r’%:%ﬁw;ﬁﬁgg for ?he rgéuc%lhﬁ] 8f fes %Ie cfelggl?ng%litlﬁer below. In

spec pres ent pool's Trom

VAhdr@uhotliniénts, MROAB %iﬂdl'fﬁgcﬂ}bté[ﬂ @b@l wuﬁ #fib6dyfisioh pesteie@hat
washes reduced | evel s of I RT and LMW species. Table 2:

|qqmpams anantibady Be region fgsad f@@socw@hofla Bateinerpotypeptide that is

res at, t he or|d .and

P BESAERT WP ot R R oh R e RO o fehitBea
wWiah&asldwe sodi um chl ori de and propyl ene gl ycol

washes did not reduce | RT or LMW species. EXAMPLE 2:
Protein A Chromatography with Cad ? wash for IRT

removal sln Igclhgs exanpl e, a larger scale antibody
pu%tatﬁfrq—cr%—was carried out using Protein A
chr omeRgdgslag@it yntiddicsdafdEpZpuad bytimieimyea biffble subject with an
speci es. The cul ture contalning the nmonocl onal anti body
vidsnyneeen. ‘e antibgrly Hier sxthe dmirainirgd subjees Sap be mopiiered joyer time by
SRRy, ol FEMA G SR Tt frRediel g (b
performed as descrl bed bel ow. Col umm di nensions -13 cm
X 18 cm Operational flowrate - 150 cnm hr, 300 cm hr
Equilibration 1 - 20 niMTris,, 150 m\/INaCI pH 7.5 (5
col um vol unes) Flush - 20 mv2Fr | s, 150 m\/NaCI, pH 7.5
(2 col um volunmes) Wash 1- 50 nM Tris, 2 M Cad 2, pH

5 for run # 1 and no vvash 1 for run #2 V\ash 2 - 20

A ~ A m1._ o~ g ey g = o -




Wash 3 - 10 MM Tris, 75 mM Nad, pH 7.5 (5 colum
volunmes) Elution - 50 MM dycine, 25 mMM NaC, pH 3.1

W@ 20060887831 vol unmes) Strip 1- 50 mM d yci ne, 0.BCMUNDEH/024026
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pH 2.7 (5 columm volunes) Strip 2 - 6 M Guani di ne HC
(2 colum volunes).. Strip wash - 20 mM Tris, 150 nmM
pH 7.5 (5 colum vol unes) Storage - 16% Et hanol

(5 CQlum.val ) t t

VRS R on. AR U Soito Bl direpted againstthe

caiganantigon varelse isdla2d frolh TeimamhaD(fol\dxaiaple, fiphh the bloofhend

col umms oaded at appr.oxi mat el

proRRIariRed i Py eﬁqm?welée gquﬁaspwrsgfl%xz&eeeweﬁﬁ]chromatography
I | f

1B BT e TR Br Shthole 1o SR A A R e

onnmmz‘aedndbr SCnmile, Whm th@arfii- am@ﬁ,lananﬂﬂ tﬁeﬁs af&)lnlghezsn antibody-

1 ile it | eft t I
it st eitEhe ot Homt Bt et and usit ofenand Fprdstonal
]anﬂlebN%‘% stalﬂﬂrti te@hlﬁ s531féﬁ|a§ 'El'b H®rdoRa t@hnible U%fﬁ'éll? described

75 MM he’ monocl onal anti body was el uted

fhydﬁ@hwreandmgp@dﬂéﬁ) ONagira 2R6 4G6A) oszq plse,Brawn et al. (1981) J.
RRRE 12 3P PaB Ry Ao ieg) { FoF (P L AR R Yt o

QOO TBN IS oWV A Mb@dil S‘?o:i PP Es292va3hedd afetl o8 hh(EX82) Fhe/. Cancer
results are shown in Table 3. Table 3;: %A RT. |evels in

PO 50alFer thamsenarationh ghimerisaelycanat afihogiss.orep Buechler ef al
hphy owed that at pilot scale the cal cium

V??o grétrlsglséhh?e%ved | RT fromthe product pool.

EXAI\/PLE 3: DNA Renpval hi this exanple, the ability of

aMeesdlchaldshibddiess enmove host cell DNA from a

preparation containing the AAB nonocl onal nt| bod
exam n‘g‘éVOEﬁﬁén@BVt"Yﬁném@Wﬁtpé?tﬁP?I@ usqﬁiefoxsr@w&a ¥mghoc es an
I
Ak ARUSIE) Bl r 6 ﬁ%lleégﬁﬂn%z?ﬁ§°$%&§é%%faﬂn%?‘*ﬁ%@%&l
ATtiBodP(s€e:, dhr@mipdﬁg(ﬁﬂajlfresgtsﬂ.e(dQWDHéawm%é b Bebeftsr et al.

f or.med ibed bel Col
i GBS S sy L et o er G Bpae: Keggth
CmmczﬁwAIztzbécﬁés @fﬁed]{fup%g II(%rE&I& thé%ﬁilﬂa}‘lwlaﬁlled p«HﬂZer 5un

(5 col um vol urres) Fl ush - ris, pH
7appreciute hiatirareast mans )/awws snf sv@b mquswghlchzalso Wlould be useful.

B TR R T e

vahiemBamaRuspedicaicithd 1anphocylsss FoBexamble, Iiﬁdriﬁléllﬁbn&(ﬁnas can be
mM NaCl, pH 7.5 (7 coI um volunes) Elution - 50

apgds efusing WW% 1|‘6>I3|1 ampusGinaERize Wih awgljnug?gqnﬁp

g% §Q¥5 (ﬁt‘ tﬂ@gregen? 111\0 Wltg Hn ?mﬂmo%%hféﬁl rﬂme\é 1 wiHE Sﬁ’referred
rns, . 5 col

vmimm xelblinesage moh@é’/m&elbma@bll (hﬁes:thhtm‘n switm&s ):ulRua med1um

t t 240C. Th | 1.. P
CREBE BV e it aninPrng dviding QBRI TR S Gt o
Tﬁdrﬁber 13591}1@%&{3(911 lniéé"caﬁl o ustles & %%H‘ﬁaﬂﬁ%f ﬁ‘ccbﬂﬁﬁg to standard

| oaded at "a of approxinmately 4 pr oduct
rf@ghmquemfos exmple,dm BB 14 Aga ., @’&XﬁﬂAg&;ﬁﬁm Sn2(@mg14

koGt TGt BB s el tF sRaCRT R, ART-

lesﬁlbl@ﬁloﬁse’ilﬁ%lSmaQeHQérﬁ Hiked @b HvBSe §end85i8s 851ﬁg3b(b11§létﬁ’§,llene
runs enpl oyed 7 col unm_ vol unes Was

3g1§@fr1l§el?%<ﬁ") ﬂyénﬁ@m é@llﬁfawlam& ﬁemdbe {isionedre theg S@Ifwte@ ﬁ@ng HAT

N2 1 i R B R St e

7spﬁerﬁcﬁes\ﬂieraﬂ2r Mvéiral daysHeBalse thEyarendturansfonaed). thdridoma cells
stripped, washed and stored. The results are shown in
Table 4. Table 4: DNA renoval with cal ciumchloride

wash. The results showed that e addition of 50 nmM

Tris, 2.0 Mcal cium chloride, 7.5, provided 10 fold
greater reduction of DNA conpared to using NaC in the
mash solutlon EXANPLE 4 Fbst CEII Protein Renoval hi




proteins (HCP). A high throughput screen (HTS) in a
96-well filter plate format was perforned to identify

wo b@ohssss7 wash conditi ons for renoval of i npurP€T/852006/024026
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such as HCP for the MabSel ect step. This screen varied
the wash exci pi ents, excipient concentration, and pH
to determ ne their effect on process rel ated

Rty BRIy of1hE iARTER AR g SR MRpening the
hgbddématiltur@supdtiatantsnfoaamtitdodias thaf bendretaiget wettzeh lueing a standard
ﬁgﬁgked, m xed and 50 nL of resin was distributed to

W& of a 96 well filter plate. The resin in each
well was equilibrated in solution of 5 MM Tris, 10 mM
NaCl, pH 7.3, and then washed with each of the various

&QQ@MM@QQ@QI utions in 3 stages, each using 300

mL of sh buffer. After t XCi,pi,ent sh, .a.second
st R SiepaterSondd et RS Deor SR i RES
ResrlolofBIhntiBody Sdnidd8eriffied A8d Mol RGERY scloiry Lfbd6hbIaSt

then eluted fromthe resinin 3 stages of 300 nL each.

Epmlbm@tpr@i H@l@ynqglwnzhhnwéf% Ghinpledarp#ibpdy pbftgefctmplay library)

I
ST 4 P 530 O e P OO TR B g i e
Eatgetmnagén an@&mtgemratMgSand st¥ening phagebdifplayl BBried £Q0,
and 2000 nmM Exci pi,ent pH - 6.0 & 7,5 Elution B ffers -
@smmﬂr@@@égvaﬂfblemrm&@lplepthe Bhermasin Ragopbisest Phags Awjbody
5k, g 20,0051 68 L0 St e
1@t No. 496320, AdditiomdllyAeginyileseyf m@bodsMntla&gents iaBicOlarly .

SIS Be it SenehilioEand pageryas Hhutbors SR dbaitar BEffind in,
\@@@a@ﬁl 06, RS HW@'F&Eén@No 9@&9 uognmi  indl e»cqomemauonal
magnesi um chloride at pH 6. val ues

HedtiontNg. SEOrP2056h; vﬁv@wtgbdﬁﬁﬁﬂwaﬁmna@ut&@amw WO

S e TR AL R B oo MM v

(Hﬂ"DIﬂtéiﬁatEcﬁﬂUB@ﬂmbh@l NevwiO 91/15€7R; Breitlihg eWBbS@IEIQtemational
peak pool__conpared to sodi um chl oride at pH 6.0 gT abl e

Fubliatiop Ve $/01288) Mcpifertyappd BCE Int p@ﬁggl%l Pgplication No. WO

1
PSS S OISR A B, G RSASR e
&i(éﬂhﬁerdahdnahﬂuiﬂmapmNe SWOUEIBY2 §@0s Feotarar nk {1 99TWBia/echnology

LU P 5B ePaC0b Dl o Pl RS o er . 1989)

Q'SVcEE%Bé b $275- D AMGrifdhs 47 &mz1©9§)" EMB@J@hz f7h51w134 aftxﬁvkms et al.
150 cmihr Equilibration 1 Tris, 150

pH
118995 ol o, $36:§8R896; K} lakion er24. WTDrN@urelﬁg 6;21'%628 Gram et

e breiylow g e )
Zﬁoﬂ?dbﬁ_ %@%r%léﬁ3m Ho@é’énﬁo&n(@al)@l%ﬂ?g]}iﬁlr;%g%s \mm% 4137,

H7.5
EBan@Soeﬁ al. (691 e Mﬂnécad@%ﬂﬁd&i 495|8r7§81 gl Mé%ﬂwy et al.
V; r O niMSodiumCitrate, pH 2.7 (5
ﬁc}tﬁ%%ﬁ)gﬁgé& tsél 2 - 6 M@anidine HO (2 colum
volunmes) Strip wash - 20 niM Tris, 150 M NaCl, pH 7.5
coI um voI umes) Storage - 16% Et hanol (5 coI um
LG T2 08 € 2-80C The rnp Protein A
\?g Ip E ?rglg&cghgfalﬁfofe@&ﬁﬁm\ﬁﬁtrﬁtlﬁQ&ibé 's%@s%xﬁ%ﬁd"alﬁ bR d
coburvisahertibotitvs conpaidiag teth hummaa;hdafondppmm@mrmrsl, whith can be
ng product/nL resin. This was followed by a 1 columm
volume flush with equilibration buffer and then 5
col um vol unes of wash 1 solution. This wash 1
sol ution consisted of 50 MM Acgtate, 2.0 M Cad 2, pH
5.0 for run 1, while it was left out entirely for run
2. Wash 1 was then followed by 5 colum volunes of 20
mM Tri s,




1.0 MNadl, pH 7.5 and 7 colum vol unmes of 10 mM Tri s,
75 MM NaCl, pH 7.5. The nonocl onal antibody was el uted

wo@bdost1s83T np Protein A Sepharose(tm FF col ummP@i/uk2080024026
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nM d ycine, 75 mM NaCl, pH 3.1. The product pool was
then neutralized to 7.8-8.2 with 2 MTris pH 8.5. The
colums were then stripped, washed and stored. The

SRR ARIRA bl TR ofe y B, Koptioklhs,

|1nvéﬂBBnJ eveI S was observed for the run that had the

addi tignal mM Acet.at e, .0 wash.
EXAVPLEeE errmg%wl f‘éflm%mogmuhﬁwwhﬂwa%vﬁi F‘ntﬁ?v@é{h gfers to an
qﬁfn? oAb in YaSfRal that ﬂicﬁld(%j? HRAR ond Hﬁmﬁgkéd fi¥m@oglobulin or
washes contal ning either M2 or NNC 2 to renove

i ampbodt ¢h£a$n (zreom Easpiroap anmpniged hgilttoa ihnawlnahﬂ Ahe terMhumanized

|
B Groplf Sha SR R SR Gt et SRR g
Clhﬂx%[no%lo\bﬁhﬁ NhiCeMai® Gh&ﬁéﬁlﬁeﬁﬁﬁﬂu@ldﬁﬂ% %eé\fj/dchlé!ln ?efers to an

Two control runs were al so per ormed - one usi ng
rimvhupoglpbulin or mtmm' chfpnl (fre. 52 h@l@l@r heayyl cmlnoresvmnvely) havmg a

05005 B BB bR R Ry Tb o rumn

ﬁﬁﬁmﬁio@mhhﬁ of hir{idyty was c@ﬁpﬂeﬁieﬁﬁn@t deeralihing @@gl@nst(@m) (for
a MabSel ect Protein A colum (9 connected t

HEampe 8t lsaskrma CER, @rifﬁqabwe&%wn@y @ff‘é”?ﬁab}mbree CDRs)
Sty (iR E pOR ] R AT AR EIOBR TSR RED R er Atindes
i abasthntoagioho(fot dvanfpdesrat teastone xomgpant regionisportion thisteol in the case

o R Ve FoRb i EIGTR g et of SR RpRS. The torm
(‘B ahi 788 FhiHle reft (Bor efhiH f)l'eo"‘lmrrﬁﬁ%ﬂﬁi?ﬁitd}ﬁﬁm variable region” or

Storage) QOperational flow rate -
lfrhugmmzvébhamchEmalrnablﬁacglwf ") refeso mivialinlhls regl@fothm\mcludes a

Wash 1 -
(BrosBiinteior et RSB SRR g R Fapgivoay and
mwnm&ent&ﬂyﬁe&nﬁﬁnﬁg)wgms YODREESbstahtidliyoom a2@nHman

yci ne nv NaCl , pH 3.0 (3 colum vol unes)
W@rgkt ﬁﬂrwlhmwwm 0.5 M Na2SO4 (5 col um

D L e

1'8uBtfifialllpduiviah’Seleens thity ohen aligheddd B bmmaa smmuno globuhn or

ﬁ%ui}lalgi bggéﬁdwyéngq?gccgg%%%%gﬁgéedreg{on%ares at least %O 90%,
WQS’%' &945399%4@(3% Rl048tGd éé@ueﬁ&%ﬂébﬁtﬁh@i‘cﬁ 18BuRaA Framework or
| 'oad was flushed out of the colum wt col um
vasingiantregion5equelt e allowinges forreiample) for pehsErativa bubstititions

e of .the.s i ons .descri bed .
S B B SRR B3 SRR e e
STEIntt8Huctdh Wiesnsefvatife i¥stifutidns, tondeuacduenptubshitutions,
The product was eluted fromthe MabSel ect Protein A

ceArmkine sRsHiwonsbackyetptiens, awl thlike,as oftpregerced tyjge “optimization”

I d.
ALK B2 e R LR Aty Bl b
vl 1 i hiatBddy0 obdvbiat Bl ﬂoh&numlo hfsiny\hzwiméan
col umvol unes of .16% et hanol 50 MM Tri 150

plﬂﬂmu@glqhv@npégﬁﬁl‘%@?f&?@l@%w@%ﬁ89-36V0ep@ff(rpk%w %té??ét/%@ 5%,
afidre oﬁ@fe?ab (9'65” o7eToNa] by %9-5}8@ e%tlg’al t'c?'ﬁ'ﬁt bEMRY bl Brganism, for
vari ous was Tations pH 5. hosen due to

sedaniyild, |aI1yon€h‘uMaﬁ|rﬁarmmdl N| CI 2 TabI e 9 . | RT Renoval

wi th various wash solutions pH 5.0 was chosen due to
solubility OO 2 and NNCl 2 Table 8 shows that the

| evel of HCPs present in runs that were washed with

sol utions containing divalent gations had 1.5-3.5 fold

| ess HCPs than the control (1.0 M NaCd Wash). Table 9
shows that the runs that contai ned the washes wth

d| vaI ent cat| on| c sal ts sol ut i ons aI so_pr ovi de > 3 5

o T e o o N a o A ~ R 1. ~I
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nore than routine experinentation, many equivalents to
the specific enbodi nents of the invention described

whesoei188735uch equi val ents are intended to be PCT/US2006/024026

enconpassed by the follow ng clains.Wat is clained

is: 1. Anethod for purifying an Ab binding protein

having an Fc region froma source liquid conprising

t he pAoctcedmgIm dll espdorsror mesiduek 6P hinthbeiged monpndgobigintone

step sorbj ng.the bi_ndi ng n to an_Fc
%ﬂtﬁea}‘rgﬁ’fé’ﬁ afpmanized irpgup olvﬂémmrﬁatlﬁ@doﬁgv@m e¥gephthg CDRs, are
Qﬂ)fstfaﬁﬁalﬁﬂldb‘ﬁtic‘ﬁptoctﬁgkﬁt&? ﬁ%fg %?Yesﬁﬁﬁek Bf]orftat#m&% native
renpve one or nore I nmpurities; an recovering t
lpmarelrmnﬁnqgho'ttuhe sequebcesdiThg tergertoriespaading ragion or “corresponding

Sd ori] net hod of claln(}l vvhe |nS|don
S B A R0 PR BT SRR G b poadS sequence

WhItH oS ipiek 1Ak sathé"fz 1eQRqHiSARNT) PoaHERN ay/ @fé(gi"dﬂ orsr@ﬁ&hee&n a first amino
(1 RT), under disulfidée bonded species (UDB) and | ow

aeinl ecuncigotide sefienes sdice ghe(firsAgnd s:ecoﬁﬂtﬁ@qmm@re obtimhly pligned
%ﬁc%%ﬁ%gpﬁﬁ&oquone or nore inpurities is an IRT. 4.

a|m1 wherein the Ab binding protein

i s anThéteithddignifleantibentit llfl@éthﬁatQt;Valpﬁlyﬂ)eptMQﬁfeqtéthsh &hen
antl bgg%y} I s selected fromthep%é)oup consi sting of: an

i bcAlisnediseeh asbyndie PrRgrams CHEuyr, BES BT wsingdefault gap weights,
é‘lﬁ?é ﬁqga)ét 5 66%25?&&%1%@ %ﬁiﬁﬁ%ﬁfgﬁﬁ? %@aﬁb @Qé@%&?e%denmy,
IanD‘Jt weferdudy a lhasnﬁﬁ-lféf)&(dseqmnce,&de&tl&n tmdre ﬂgeferi(bly'ﬁh k:ast 80-90%

met hod . of . im6, vvhe ei.n t 25 ed anti.-
SERLPBGAgen . SUPL BB PP RANTY Hoot SUmS Lotrah G e, and even
PR préfekibly &a@fist @5%%@@\1&13§ijdeﬁtlty-rd?@n&€"(ﬁ9 dxBfip1e! ol sdquence

wherein the Ab ding protein"having an Fc region i
idewtétirion meome) yTImt@mu“ staigtial TeatityE heseds dfat tvapelypsptide

ORGP SR R PR R SR By ot uing
d<BD) ggetvbightsOsharld e 16wt gmgo%fse@ﬁ@b@i&ntltéhﬁfe%rﬁblﬂl BﬁleEﬁ 90-95%

bi ndi ng a%ent corrprl ses one or nore of oteln
maweﬁd@ 1ty, pnd mpse peefarakly ot least QP sequenseidantity ﬁ@npr@ (for

I
SLR0SPOSDe S JORREL 6. R0 BqiALe SolhBsey dpcal o
TqecImE aBras améfesenbesﬂdluemeg@ whiah te8ssdqnersla dpatpiated! Vhen
13. The nethod of. cl gi m wherej n_the dival ent cation

Ling @ BN CROEPATIEORR BYTH T teshnd refesence siedrRest G gput mto a
EdrapuRerl subbb@leBbdlcdh@nsity ﬂe%@ﬁlgﬁzﬁéd ‘?f‘ne%@és'ar}} §nt§@ ﬁ@ﬁc%dalgonﬂun
from the group consisting a7

pﬁoztam E@ramh@me@ ¢ deslﬁlatéﬂ] el h@@t:tw@cc)f:ompmsnn a],gowﬂml élen calculates

I
P tih e Yl BRT TG eheoael i BlnS FipRoe sequence,
me@bn&ecﬁe@tgna'ﬂa@ proRidif PaBinegdrai m 1, V\her ein the buffer
solution containing the divalent cation salt has a pH
val ueOpHma! aligngenheh spavsncahion comparisog capbe eorrusted; for example,
h f
0P BB il L oXSEHE VG RHT RS ) WA B85 wom,

b;eﬂméxemoéxtggwhgﬁmtnﬂ\dlgmtmmﬂNéédMnaﬁ& Wihschiyer ed Bzfal 48:443
@Ig?b)g}qﬂ wher ej n the buffer solution has a d| val en

y 4hf search detiinglastydnethod af Resrsge S banmaan Fago &\{até Agad. Sci.
te1
e (158 B conlp R PRI er B T Eehc TGS 8P,
BBEBFIR aasatAJaadgww@mm the BVibéoBaial Genefles SafvearnPutioge,

f claim1l rein Lhe. buf Jutl contal ni.n

GirostieR COmplar oG, 7S Eisgre DEMERsPEALD. B Tis Ao Sction (see
ek dlly Rushibelldr @l Nehha P%to@l@iﬂM@lecM‘l‘ﬁﬁBﬁﬂ@g}t) henbekiBple of
solution containing a divalent cation salt Conprises

at |east about 2M Cad 2. 22. The nethod of claim 1,

wherein the steps of adsorbing the Ab binding protei n

to an Fc binding agent and washi ng the Fc binding

agent are perforned at a tenperature in the range

betvveen about 2C to about 24C 23 The rret hod of cI a| m




nore of a host cell protein, a host cell DNA a cell
culture protein, and m xtures thereof. 24. The nethod

wo@Rooe/138781 1, wherein the one or nore inpuriti eBCT/US2006/024026
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conpri se an undesired species of the protein having an

Fc region. 25. The nmethod of claim1, wherein the

undesired species of the Ab binding protein conprises

%go z{t s ﬁfltaﬁfétfbp@éi%mﬁﬁlﬁg DercBht sfe GHLE m&tlyE[d%gauence
Ing intronic read through®seq uen one 0

asivhildndighys mlaaimﬂsﬂ’balgbnmmmmh ishlesoexbéd haAltsrgmhet al., J. Mol. Biol.

f%—r{ggdﬁsﬁi 9%} gg aregjo* Q%&t%%&tpéﬁﬂggtfﬁggltyggﬁg %B@gﬁgﬁ gvailable through

ttﬂ@f\]‘iﬁ&nal @Hte?fd?%&ﬁéc 123' ﬂfdﬁ%ﬂ@ﬁ @Eesglgfertﬁﬂfugh the

The met hod of claim wher el n
rléammeﬂmrq@uteh ef Health NdBigntpmet ssirver). r’,Byputhe' E@faﬂt prbigregm

s SR E0h hE Ssed Tppbiioth i 3aBlhb o iaaispt Aot bisfieized
%a@ame%grs cdingls6BE 0. FHor ahdidRcld séﬁfﬁ@ﬂc@k Rhé BeA 'S?@Qﬁggram uses as
cte

further conprises a chromatograp sel e from

s GuporBNERLITIRS Jott cxnssoHobGgeand the BLOSUMG? scoring
h h

STRTRI 2350 SRR SRR R APE o015 930

hydr optheferably, Réstdigqidsitions %ﬁﬂi&ir@gdsta@d?mwéll'dhﬁf)sr by &onsdiivetive amino
nmet hod of claim 1, wherein the nethod further

CHstfpTIbsERtians Hios RHEPOSTSA ng}fs@%g SRl SPPgHytions as conservative
I

e A e e T ST e

m@chmns)atauom,et elahaalpleupile Grpug Hi(heriral hpdreplséic piulashains): cys,

P o ol B S S i SR B i

GRS, 56 CHEuPY (PRI Mirfueibih LAt Hicisbnya glyaﬁltos aﬁﬁ Group VI .

t he protein and the elution solution contalnln?

mamneatw sm@halns)e\m tysf phien tGooery atbvg-sebstidutigmsviava m@stltutlons
th t e. fo d Iev intr
el Bhntis n Bactnd olaf vorlBebati EaiPaitph apdute
nedchathinf a flefiber aféone\ufme@e Blagses ﬁirtatmaﬁb@wﬂ'aﬁmem g the
protein recovered in the elution solution has a |evel

of i ntirsfradndumepizad mpapoglabuling ps entibodigs bindsantigey with an

NIt i N ——

Thumdvézedi antibdry. dive evampioy i€ themmhumamsecbmqbbdﬁ basominding affinity

R e T R R R LY
ajpitg, 3% 1@‘8 M, sPEF 9S Qfmsah 1@5&&%&1@ 3% @dlwct SMigen

sol utton. 32. The method of claim 31, wherein .
i binding” whenl ltmhnhcﬁgmouamuatmtsnmmglobellm els@lttbhéyi (@Ibi@tlgen binding

O 8 % ecl 88 f. sajd tel on_..
St ineferP e 5Bt roverth B Mo A pifeton (or

| edafriple, ﬁ%&dﬂhﬁtﬁﬁ@tghs yad tedubStasiedIRrdffeet the abilityena Héh@ybr light
0.5 %of the species of said protein in the elution,

sehainrieedivest adigen Pinding ihit 3ffectifler @anlﬁeiemﬁe@hthe binding affinity

P RE OBk 1 A S TR 26 iR biARe R AMcn st

%mﬁ%g‘ﬂaimﬂﬂumlﬁy atl laastraﬂ ordehef agnitulie compared tonbiatof the antibody
uriti rlseoeo rmrelowrmleula{l,v\%i%]t )

G;p 6%18?%‘4 CORBIITIpRAHEAER Y chain lacking said

V‘ﬁh&'ﬁ%ﬁ pg%ﬁéu&@*mfeg Rt 4u%§t§nﬁdﬂ1%§ Yy &ngie aeéreaesa 3 ability
said protein in the elution’so

neﬁmrdmmifo dateaf amtlgan bindareBiifit affects (fw mhmo‘.&; Idaq:rems)qhe binding
cies.conprise | es an about. 0.8 % of i es of

BT Pooihrct FimmES o i 288 GRantigph bR s thereod

of claim 36, vvher ein the | ow nol ecul ar wei ght speC| es

conprise less than about 0.5 % of a species of said

protein in the elution solutiofr. 38. The nmethod of

claim 37, wherein the |ow nol ecul ar wei ght species

conprl se Iess than about O 2 %of a speC| es of sal d

o, . ~ N o, Y




| ess than about 5 % of a species of said protein in
the elution solution. 42. The nethod of claim4 1,

wob@ecas8131 he under-di sul fi de bonded vari ants cPOPUSEE6/024026
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| ess than about 2 % of a species of said protein in
the elution solution. 43. An Ab binding protein
purified according to the method of claim1. 44. The
. b | (o) .
et fls Sig thty Byt KORASE dFch BBl oAb the amtibody (or
antign fihdicp figgment therrol)avipgisiapg abequieglentchaimlatking said mutation.

inmpurities, the kit conprising,a reagent selected fro :
the gridi§fedd ré]xl@?%@n@ggoaolzﬂlvapémt?bggyFﬁﬁr%aml Imgygogiobulin

R ARy RE %Qﬁabl@ﬁ%&)&ﬂg Hefive fgbﬁ’lrhsﬁlfspépel:’ﬁg amtb N nstant
LI STI NG'<110> Neur a Limted, et al. <120> METHODS

@FziPUiRIdEve NenA\hS¢coAd BEKAesANThHiBED ESnuddcbulinhlo &80 dies can be
<151> 2005-06-.17 <160> 47

150 91, 82 7
SARURICT, R AR DY Fene O Ava s Sro3 grosnoslomiln Esaq seements

AVeldnlinz! t81difRe M APERes< 2B termd? TinlaR el hﬁhﬁlﬁ@%@lﬁulin” or “humanized
Artificilal Sequence: Synthetic construct <400> 1 As

\eatibady” axgnotThiendgdio Sagormpass chimesge impuoglobuling or patibodies, as

P 1 510 1 Pro. Al [ kil [..0us Lys.Ser . . .
5, g i e n
TphsthetioAgie. , Idomprist rdgidhs@din bivse an ot ypecled oBprotedh), 4iiky include

45 Pro G n Arg_ Leu |ie Tyr Leu Val Ser Lys Leu, Asp Ser
@dgitigapl fpptyres @i e;5vagigbled piapgcopprisarg dagoy CEE regjdyessnd acceptor

i.
JhafneRgic RodZR ol Mgt clghferl ool djibodlhe) os defined
@eyei®5 90 95 Thr His Phe Pro Arg Thr Phe. Ay G n Gy ‘
Thr L Val. Qu lie Lys.100 105 110 Arg..Thr Val a
A's PrcBahing s duBizandopgops gniaflig n &8 prddided by
12EbrARa AN A @bt hbiMResRiova ¥ thE hrt AbRle:a@ipld/Bdiny Bletad§ described in
Leu Leu Asn Asn Phe 130 135 14OTyr Pro Arg u Ala Lys

\Rabiwion eTeh Intgmatienal Appligation e PCAUUSSH022419; Dira14%!. European
I . LA n u.per Val Thr n.:As i

et oo+ 8% b MinpuPrarclpeidpr i iy 406

Wbrriset e i ElipeDEPatit A phlidathspl 7804 NeubleBier kB al. e

Lys His Lys Val Tyr Ala%;s Gu Val Thr Hs Gn Jy

Ustermgiongddrubligionddo- IO 8615041 Cailly 4. G- Ppisat Nerf.816,567;

AEShifR ¥ 5P Burb¥SinPhbent APplidatdn 135,023; Better et al. (1988) Science
240:1041-1043; Liu et al. (1987) Proc. Natl. Acad. Sci. USA 84:3439-3443; Liu et al.
(1987) J. Immunol. 139:3521-3526; Sun et al. (1987) Proc. Natl. Acad. Sci. USA
84:214-218; Nishimura et al. (1987) Canc. Res. 47:999-1005; Wood et al. (1985) Nature
314:446-449; and Shaw et al. (1988) J. Natl. Cancer Inst. 80:1553-1559); Morrison, S.
L. (1985) Science 229:1202-1207; Oi et al. (1986) BioTechniques 4:214; Winter U.S.
Patent 5,225,539; Jones et al. (1986) Nature 321:552-525; Verhoeyan et al. (1988)

Science 239:1534; and Beidler ez al. (1988) J. Immunol. 141:4053-4060.

Human Antibodies from Transgenic Animals and Phage Display

| Alternatively, it is now possible to produce transgenic animals (for example,
mice) that are capable, upon immunization, of producing a full repertoire of human
antibodies in the absence of endogenous immunoglobulin production. For example, it

has been described that the homozygous deletion of the antibody heavy-chain joining

34



<211> 449 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic

weevst18816T <400> 2 G u Val G n Leu Leu G u SerP@/ysiong024026
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Gy Leu Val Gdn Pro Ay Gy 1 5 10 15 Ser Leu Arg Leu
Ser Cys Ala Ala Ser Gy Phe Thr Phe Ser Asn Tyr 20 25
30 Gy Met Ser Trp Val Arg Gln Ala Pro Gy Lys Gy Leu

o8 ol A5 e oo I G i o

Rhéogenoud argiboey prddgcthsp "Fi@lﬁsféﬁff tlh@/l&nﬂﬁﬂge'ﬂmhﬂﬁaﬁuﬂ'mmgﬁﬁmhn
70 75 80 Leu G n Met Asn Ser Leu Arg Ala Q.u Asg
/glelae Ya3y imppchrgermoyae piytaghmes regplts Ap glemdu&él n pf ulwr antibodies

Bn %ﬁ(ge @{g é§eér% %%rex A‘Fglegé ?ﬁﬂgn@ésls.éqgojpsﬁg, é?é?i[g@& and

\5317091’229 115 120 125 Pro Leu Ala Pro Ser Ser Lys Ser

Thr S Thr..Al a a_lLeu.130.135.140 S .
Lou Vi ally g St Oidiie; Bn alsg beriFRpr g phe digalhy Shfarics

%'Ax%oéi%%&ﬁ% Miﬁ BN, Zer:348 019 b)aMa?lls‘s ., jSQ»VIolGBYol 222:581-
al Hs Thr Phe Pro Ala Val Leu 165 170 175 G n Ser

SE7 (¥31)). chimgric gelyclosal Béibodes capidlsovke obrdined/Apmmhege display
r 180,18 Gn Thr Tyr lie
ifpgar}gggB% le,&fga H™S ?;‘i nk,ﬁg) é;lég(); "205 Ser Asn Thr

Lys Val Asp Lys Lys Val GQu Pro Lys Ser Cys Asp Lys
210 215 220 Thr Hi S Thr S Pro Pro Cys Pro Ala Pro
4 ] ! RIuEEs235 240 Ser Val Phe

léjg 5 ?381 Igergglcpf[lﬁbﬁls ggsg\bgac're@iﬁb%és t@lﬁa%fz nela %@{iﬁcities for at
Asgat tved dlﬁierenHB}ﬂtdﬁbm Psth DEBoAE6ScaA M derivedFrom\iall léngsh antibodies
;ggn%yg%n}_%}g (-\}{ﬂle ’é\gspgle%(gb)pf BIS@CEﬁCéaI’{EIbgiS S}Wetigas for making

%@gpeglﬁﬁ aIMEod‘f\gsgaré/ ﬁhm%? th e %rt3qgad\{%na§ﬁfod¥aionl-cﬁ‘fuﬁﬁ@hgth
Leu H's n Asp Trp Leu Asn Ay Lys GQu 305

M@e@@@ aiﬁglbod_gssls @@d@p@h&/@@ex&smm of t&vgaslnmlmdg@buhn (heavy chain-

Ala Pro li.e i e.Ser . a

e i g Bhbroalg ot gl it iR et Se ot .
ISRV GY: 377530 GOB3 N Bebdude 6F the MatdodhssdtifieAT ifshiind@bbulin
Ser Leu Thr 355 360 365 Cys Leu Val Lys Gy Phe Tyr

Mieavisand laght chaies, fhese Ypridgmpsfeppdgmas) produce a potential mixture of
different antibody molecules (see, WO 93/08829 and in Traunecker et al., EMBO J.,

10:3655-3659 (1991)).

Bispecific antibodies also include cross-linked or “heteroconjugate” antibodies. For

example, one of the antibodies in the heteroconjugate can be coupled to avidin, the other to
biotin or other payload. Heteroconjugate antibodies may be made using any convenient
cross-linking methods. Suitable cross-linking agents are well known in the art, and are
disclosed in U.S. Pat. No. 4,676,980, along with a number of cross-linking techniques.

In yet another embodiment, the antibody can be conjugated, chemically or
genetically, to a payload such as a reactive, detectable, or functional moiety, for
example, an immunotoxin to produce an antibody conjugate. Such payloads include, for
example, immunotoxins, chemotherapeutics, and radioisotopes, all of which are well-

known in the art.

Antibody Fusion Proteins
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370 375 380 Ser Asn Gy Gn Pro Qu Asn Asn Tyr Lys
Thr Thr Pro Pro Val Leu 385 390 395 400 Asp Ser Asp

w@006$8873Phe Phe Leu Tyr Ser Lys Leu Thr Val ABQI/L§H06/024026
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405 410 415 Ser Arg Trp G n An Gy Asn Val Phe Ser
Cys Ser Val Met H's Gu 420 425 430 Ala Leu H s Asn
Hs Tyr Thr G n Lys Ser Leu Ser Leu Ser Pro Ay 435

19, 48 R U

Afutioh ipedteih tise qummm at IgstttheF¢ pordivnefiiz adibady ifisedYo a non-antibody
<220> <221> MOD RES <222> (1) <223> Asp or Tyr <220>
otein epelypentidothabis wablez;z@xn@@g Afy T, acsodgble fmpopsprotein is

N HER 8554 Bia 88 A Hl Bty %§0>@§%@ Lyqhas serum

NSEID I IR SF < 2R @ptof. 51 238 thoAIG) OR kil Zotdinis MH8 REpred
<22§1§§(88) i%gl(b a\lllglg AT e A NBD cills leysetted o in

. (thoont axbo @ﬁwa?romnsu&dg Sasduybproteasi carale maparn@usura stagland

R BN X3 nhfihe g/ﬁ’d 1§L/a§ﬂe bER adBBodd i e 511 3e A Fhllple s,
MpperBiNo. 2;118,96@(1]&%@5&%&&55%2’5%23]’%8 lFL:atenﬁm S'ArB% E@lland US.
ﬁage“%° @rég&\ﬁ)/é& agel?yg X nL‘?gEI Lpasp ser @ ;/OVa?aPr og °

Anti AB Antibodies

Generally, the antibodies of the present invention include a variety of antibodies
for treating amyloidogenic diseases, in particular, Alzheimer’s Disease, by targeting AS
peptide.

The terms “AP antibody”, “anti AP antibody” and “anti AB” are used
interchangeably herein to refer to an antibody that binds to one or more epitopes or
antigenic determinants of the human amyloid precursor protein (APP), AP protein, or
both. Exemplary epitopes or antigenic determinants can be found within APP, but are
preferably found within the AP peptide of APP. Multiple isoforms of APP exist, for
example APP*°, APP”' and APP””°. Amino acids within APP are assigned numbers
according to the sequence of the APP’"° isoform (see for example, GenBank Accession
No. P05067). Examples of specific isotypes of APP which are currently known to exist
in humans are the 695 amino acid polypeptide described by Kang et. al. (1987) Nature
325:733-736 which is designated as the “normal” APP; the 751 amino acid polypeptide
described by Ponte ez al. (1988) Nature 331:525-527 (1988) and Tanzi et al. (1988)
Nature 331:528-530; and the 770-amino acid polypeptide described by Kitaguchi et. al.
(1988) Nature 331:530-532. As aresult of proteolytic processing of APP by different
secretase enzymes in vivo or in situ, AP is found in both a “short form”, 40 amino acids
in length, and a “long form”, ranging from 42-43 amino acids in length. The short form,
A4, consists of residues 672-711 of APP. The long form, for example, AB4z or APas,
consists of residues 672-713 or 672-714, respectively. Part of the hydrophobic domain
of APP is found at the carboxy end of AB, and may account for the ability of AS to
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50 55 60 Asp Arg Phe Ser Gy Ser Ay Ser Ay Thr Asp
Phe Thr Leu Lys lie 65 70 75 80 Ser Arg Val Gu Al a

wWarweAsgI3Xaa Gy Val Tyr Tyr Cys Trp G n Gy 8SBCPOSHS6/024026
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Thr His Phe Pro Arg Thr Phe Ay Gy Gy Thr Lys Xaa
Gu lie Lys 100 105 110 Arg <210> 4 <211> 119 <212>
PRT <213> Artificial Sequence <220> <223> Descri ption

%ﬁg@ajﬁzéi& W%@ggg%%{f%y ong ;%E u@ %‘ ﬁtﬁc{je cangslﬁ kf&t}(%l in, or

PredFdth d§8£1aﬁna(n§%h&8aﬁ?n§ﬁﬁnm fc-ﬁrﬁxaﬁx%i’é)e%rebrospmal
<221> MOD_RES <222> (87) <223> Arg or Lys <220> <221>

Mbpd Redudmebetly lgsanakmgadml%\andseﬁmctblalﬂsnfferzlzgzﬁeln@zmbadogemc

%g&v 5 <222> (114) <223> Leu, Thr, lie, or Val <400>
4 al Xaa Leu Val GQu Ser Qy Gly Gy Leu Val d@n

Pro G]?h@ennsl“[ﬁaﬂa loldpfoedin’, €B-afiydoill eptids” ‘€BL§m odd" (X B” and
Ser Ay Phe Thr e Ser Asn Tyr 20 5 30 t Ser

T4 wentiday gre@sed mt%rclﬂmge@ly hergin. (A@ptmule@oy eXaIpPIVaAB% APA40,
AP nPRandpiid S i 2 B el et ohadmh amind aaidy Ot ap.
é&ﬁ«ﬁeﬂr é}ssa{nh ér st Qg{a&s@% é(-?w 115&’ }Qﬁ’ Zr% Ké%f? AFE% of residues
T§12- Q&ofB&PEOAE@ep@desMcgud@pepAé@ rbklﬁtlﬂ'g/froﬁsecﬁaye &ea&vage of APP
> Asﬁl g%pe@élps ha 'n&ﬁlf@gmg or gs%el}to E?lyt 69 sa-lr-lz.]er seé%gnc\e/?ils the cleavage
products. AP peptides can be derived from a variety of sources, for example, tissues,
cell lines, or body fluids (for example sera or cerebrospinal fluid). For example, an AB
can be derived from APP-expressing cells such ‘as Chinese hamster ovary (CHO) cells
stably transfected with APP7;7v-»F, as described, for example, in Walsh ef al., (2002),
Nature; 416, pp 535-539. An AB preparatién can be derived from tissue sources using
methods previously described (see, for example, Johnson-Wood ez al., (1997), Proc.
Natl. Acad. Sci. USA 94:1550). Alternatively, AP peptides can be synthesized using
methods which are well known to those in the art. See, for example, Fields et al.,
Synthetic Peptides: A User’s Guide, ed. Grant, W.H. Freeman & Co., New York, NY,
1992, p 77). Hence, peptides can be synthesized using the automated Merrifield
techniques of solid phase synthesis with the o-amino group protected by either t-Boc or
F-moc chemistry using side chain protected amino acids on, for example, an Applied
Biosystems Peptide Synthesizer Model 430A or 431. Longer peptide antigens can be
synthesized using well known recombinant DNA techniques. For example, a
polynucleotide encoding the peptide or fusion peptide can be synthesized or molecularly
cloned and inserted in a suitable expression vector for the transfection and heterologous
expression by a suitable host cell. AP peptide also refers to related AP sequences that
results from mutations in the AP region of the normal gene.
Exemplary epitopes or antigenic determinants to which an AS antibody binds can
be found within the human amyloid precursor protein (APP), but are preferably found
within the AP peptide of APP. Exemplary epitopes or antigenic determinants within AS

are located within the N-terminus, central region, or C-terminus of AB. An ‘“N-terminal

37



10

15

20

25

30

<211> 113 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic

wheosensszetd anti body <400> 5 Asp Val Val Met TheCTAUR2086024026

Pro Leu Ser Leu Pro Val Thr Leu Gyl0 15 Gu Pro Al a
Ser lie Ser Cys Lys Ser Ser A n Ser Leu Leu Asp Ser 20
25 30 Asp Gy Lys Thr Tyr Leu Asn Trp Leu G n Gn Arg

Vé]?op Yis Eﬂ] @p@e 0155411&% n%ég QW &Jéraég gkﬁ?gh gll’l Hdnjgretﬂe N-

Eﬁiﬁ‘mﬁ%fof @©/A§©éptﬁey E&efnpﬁlry Nimaepepitped hiclude tlieshdl(ﬁs within
lie 65 70 75 80 Ser Arg Val Gu Ala Gu Asp Val ng7262

waninorsaidsTh£ 0 oy §-12r95 AB, mra@ryblaeﬁcgmre%iuvﬁil 3H|154 e 1

%%'61?_{)3 E,Dg @%Ostgerfﬁ%Tﬂpaiﬁé t%in}/_l%lgl ef_pﬁ? elésgatht remgues 1-3 and

Bhd htf ﬂeﬁﬂ@és REABERBE ATARR R SRR 14rS Nfehﬂiﬂa?éblf?%es include residues

Artificial Sequence: Synthetic humani zed anti body
24035667 Gl &108/AB, 1€hidutssd+S @17, $Iou95éABGbyre@d;aeﬂ)7 8,&or 10 of
Val Gdn Pro Gy Gy 1 5 10 15 Ser Leu Arg Leu Ser  Cys
AB#2g (rerigal egts»p érelemtomﬁ@rgavg%% defgrmibgntyepmprising residues

VRae 3ofinf YR 1o Gh 8 e G oot ottt cptopes

Tivludeyresidyds vaetin Aﬁﬁ)no“ﬁﬂds\/ﬁuﬁﬁf AP, fbfekabdy Sbin rdsigudsiie-27, 15-26,
Thr Iie Ser Arg Gu Asn Ala Lys Asn Ser Leu Tyr 65 70
ié @ol’é%d 8;12%1 1847 oeB. L Qthepexpmlary crairdspitapas inglade residues

hnéXﬁp acu%lg 24; 18 39?%315" 1458 éE 1, P8R HPad Yo 31 19.24 of

Lﬁy @terrhitial Vitoped orsé@ﬂhgéﬁhé dét%ﬁr@lhaﬂts artlibeated Rithidlod Including the
PRT <213> Artificial Sequence <220> <223> Descri ption

é}—teﬂmmuts iof thel AfSpepiiecnd i®juetresideeshwithin amand zondsi 3oy 33-41, or
3% % of AB. “C-terminal epitopes” are epltopes or ant1gen1c determinants comprising
residues located within the C-terminus of the AB peptide (for example, within about
amino acids 30-40 or 30-42 of AB. Additional exemplary C-terminal epitopes or
antigenic determinants include residues 33-40 or 33-42 of AS.

When an antibody is said to bind to an epitope within specified residues, such as
AP 3-7, what is meant is that the antibody specifically binds to a polypeptide containing
the specified residues (i.e., AP 3-7 in this an example). Such an antibody does not
necessarily contact every residue within AP 3-7. Nor does every single amino acid
substitution or deletion within AP 3-7 necessarily significantly affect binding affinity.
In various embodiments, an AP antibody is end-specific. As used herein, the term “end-
specific” refers to an antibody which specifically binds to the N-terminal or C-terminal
residues of an AP peptide but that does not recognize the same residues when present in
a longer AP species comprising the residues or in APP. In various embodiments, an A
antibody is “C-terminus-specific.” As used herein, the term “C terminus-specific”
means that the antibody specifically recognizes a free C-terminus of an AP peptide.
Examples of C terminus-specific Ap antibodies include those that: recognize an Af3

peptide ending at residue 40 but do not recognize an AP peptide ending at residue 41,
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Asp Val Val Met Thr A n Ser Pro Leu Ser Leu Pro Val
Thr Leu Gy 1 5 10 15 @n Pro Ala Ser |lie Ser Cys Lys

wWdee063887316 n Ser Leu Leu Asp Ser 20 25 30 Asp EXT/UR2086/024026
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Thr Tyr Leu Asn Trp Leu An Gn Arg Pro Ay G@n Ser 35
40 45 Pro Arg Arg Leu lie Tyr Leu Val Ser Lys Leu Asp
Ser Gy Val Pro 50 55 60 Asp Arg Phe Ser Ay Ser Gy

p Arg |
575 b L IR G et . s 2000 e
Ghaptitk yndBig AGeQBud40, 4 sndPhet3Per. Arg Thr Phe Gy Gy

Ay T Lys Val, Gu |]ie Lys 100 105 110 Arg Thr Val,
Al a Alhfél 9B SEEAIYERE, tiifhéﬁl uibeslyampy be pABOgahbodyiprayagiant thereof,

443 125 4808 1 LB 8 2
APublicgtsoro. 2B0A0 58964, WAL Patspt Pabhicaicm ILI@UZO(E@O&WW&A%
A A S S e

Jaiblition 198, W0410804 8R40, LivSscAbBo I3 D¢ ind3 6D 4 8RibhRs can also be
190 Lys H's Lys Val Tyr A a s Gu Val Thr Hs dn

dioynd.dor sempe in IrvgnaomapPsembublicdtioni¥o. WO0SOB3FI6A2 and

AR lbat st Pl Giod e, Wl S50 142, SeGiatal TG s ar

afeséitiedfin €. 8\ Pabeq WepTi€itioBINY. N 1308, 478 BRA I & afistal BPNcation No.
<400> 8 (Gu Val Gn Leu Val Qu Ser Gy Gy Gy Leu
\%‘?T/Hﬁwﬂﬁél‘b §PE1s2 monocienal gnighody (@ bAthst BrasifSetly bjpsls to an N-

. I . 0
et eI B AR AR 1
Teompéaito13 3 0B6 idd mltethSespetifieal’yr gindeto ﬁN—tgrﬁnaﬂfrepitdg]egocated in

0 60 L e
Tl Bl B e e i e
TR0 dRlarfEvRdVERBSS BDEED LG %va’éfc@prcé!i@d Fith %ég{cgﬁ?pe Culture

Val Tyr Tyr (%S 85 90 95 Vval' Arg rr Asp H's
&gllegbien SéTC Manassasy PAQOY 083 S sy Aldid 81003 hii@eithe terms of the

T Y5 S R0 G 55 e s
ThondotsnaGintibely (RB44 MBS AD 21)-wasld&podidhl Wil the ATCC on April 8,
2003 under the terms of the Budapest Treaty and has deposit number PTA-5129.

Exemplary variant 3D6 antibodies are those having, for example, a humanized
light chain comprising variable region amino acid sequences set forth as SEQ ID NO:3
or SEQ ID NO:5 and a humanized heavy chain comprising variable region amino acid
sequences set forth as SEQ ID NO:4 or SEQ ID NO:6. Other exemplary variant 3D6
antibodies are those having, for example, a humanized light chain amino acid sequence
set forth as SEQ ID NO:7 and a humanized heavy chain amino acid sequence set forth as
SEQ ID NO:8.

Exemplary variant 10D5 antibodies are those having, for example, a humanized
light chain comprising variable region amino acid sequences set forth as SEQ ID NO:9
or SEQ ID NO:11 and a humanized heavy chain comprising variable region amino acid
sequences set forth as SEQ ID NO:10 or SEQ ID NO:12. Other exemplary variant 10D5
antibodies are those having, for example, a humanized light chain amino acid sequence
set forth as SEQ ID NO:13 and a humanized heavy chain amino acid sequence set forth
as SEQ ID NO:14. Such variant antibodies are further described in WO02/088307A2.
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Gy Cys Leu Val Lys Asp Tyr Phe Pro Gu Pro Val Thr
Val Ser Trp 145 150 155 160 Asn Ser Gy Ala Leu Thr

w®Ee006B873%al His Thr Phe Pro Ala Val Leu 165 1FOI/1$506/024026
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‘Sequence:

Gn Ser Ser Gy Leu Tyr Ser Leu Ser Ser Val Val Thr
Val Pro Ser 180 185 190 Ser Ser Leu Ay Thr @n Thr
Tyr lie Cys Asn Val Asn His Pro 195 200 205 Ser

QSSB [l)’/]é a%%%l ,g%’gb@ﬁl ﬁjﬁﬁqe@éﬁbq\r{ﬁj m&/ﬂe rIQB %ﬁgﬁ@&r oa(rgriant thereof,

AdsaleRiribe@inULS lPateﬁUPﬁBl}caﬁl)xyNBr ZI)(E@BS%QAZ 3nd 2diernSaonal Patent

\PitiadfonsSe, WeGa b 35542 i ek tgh Pooptical bingafo an -

\fgﬁnﬁl_{;illlgep@:ﬁge M@é}te@?ﬁ th_'ié_';]/a?im%?@ iR poﬁéq%pﬁlg(?, égcgﬁé\zléglg, ﬁslgues 3-7.

Asn 27Bxepg0arg85riditd 2Bgsinfibeditsyare Brose Angngl for @ampB, m humanized

l@t %?ﬁl &glhgggﬁpq_ﬁ)r il S}\é%b/aﬁlplgle %%g?o%glﬁm\éaa;gf%rguq\é%las set forth as
0 IDXNSAS o?g@qT])D' NOYB7 §2Ba MBan¥add 80y E8din leéﬁﬁprﬂlﬁ’g variable
Leu Pro Ala Prolie Gu 3325330335Thrlle
Lig&ion|agning acidreAueness pﬁtcfoxmf; gs BEQ IPr NOd G SE&) IDrp: Ilfh<Pr SEQ ID
ﬁg 5 350 Leu Pro Pro Ser Arg Asp Qu Leu Thr Lys

"G n Val Ser Leu Thr 355 360 365 Cys Leu Val Lys
Ay PHea yeyindflie@ ebbiodisgmt Ithearﬁib@dyaiaytﬂda A1 1G@ntibddWor a variant

e s S o e e, A g L o
Z%gplﬁ:'aﬁoﬂgéha; 2?/30&'345 8 ?@émﬁiﬁn@%}aﬁ@ﬁ gu gcrsdtl Ro210

Ser Arg nan’ s Ser

- VAIO MO SR SA T3 audmrndﬂﬁnafl BateAt Applénatibh SeAdNIHPETTYR05/45614.

L 353 5 548p 58 serSubeaft i commdssentops eaied i the human -
SEAYSIGRp T Q?ecgi?%zl? %gnigﬁfdzjelzl g;ﬂct;el‘ﬂ[) lgﬁ,;/ ﬂrg(gdzcgligaﬂgg 12A11 monoclonal
I\meR@SVaSZQ@ﬂSJ(t@b with #8-ATEC omrDecemben bH20¢P pader ItlmjemE@f the
<§u(?apes(t 7I)reaty and has deposit number PTA-7271.

Exemplary variant 12A11 antibodies are those having, for example, a humanized
light chain comprising the variable region amino acid sequence set forth as SEQ ID
NO:20 and a humanized heavy chain comprising variable region amino acid sequences
set forth as SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID
NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID
NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID
NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID
NO:40, or SEQ ID NO:41.

In yet another embodiment, the antibody may be a 6C6 antibody, or a variant
thereof, as described in U.S. Patent Application No. 11/305,899 and International
Application No. PCT/US05/45860. 6C6 is a mAb that specifically binds to an N-
terminal epitope located in the human B-amyloid peptide, specifically, residues 3-7. A
cell line producing the antibody 6C6 was deposited on November 1, 2005, with the
ATCC under the terms of the Budapest Treaty and assigned accession number PTA-
7200.
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<223> Ser or Thr <220> <221> MOD_RES <222> (14) <223>
Thr or Ser <220> <221> MOD RES <222> (17) <223> dn,

WQEAS@s/18873Asn <220> <221> MOD_RES <222> (30) <2PGEUK1086/024026
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or Val <220> <221> MOD _RES <222> (50)<223> Arg or Lys
<220> <221> MOD_RES <222> (88) <223> Val or Leu <220>
<221> MOD RES <222> (105) <223> Ay or Ala <220> <221>

Xaa VAT Vg Get SYHRABRRE e BlipBay hAY pEAORD, AyBSRy Milescribed in
@3 %&t]@ﬁ)pﬁiaaﬁ(ﬂﬂﬂfrlg/WS(éSgSg\gd IIiétenﬁﬁ'ogaﬂy@pﬁczgilc_xr‘]ﬁ?ﬁ% Ser

n n L e A .
B/ s 50t s b ey soos apodly Pt s ssmisel dpitope
T 0 kb ki ot Yelisol Afudsa Phe S
€ 55 60 Arg P

y Val Pro 50 e Ser dy Ser Ay Ser
Ay THn yéisgmofee effihoditreut, thesartibedhay e 23 AB0anEbpdydnsgdescribed in

| a.d Val. Tyr .T Ph
&5 By dicaiyl W o s 358 nd dyyesigrion Anfigengad y
BUT/U%05/488603 33 {s& hX® tHA Qpdefoalid Bif¥sGo 78 NORrareplibpe
123 <212> PRT <213> Artificial Sequence <220> <223>

Deentqd ipttholpmdn Aemyidid pepttidsespgeificelly, symduse i

hurran i(;ze%dlin%g E)iro%%g%gigezgn?ﬁ%c?ﬁ%g Zﬁg %nc% '§§3, having the ATCC accession
numbers PTA-7267 and PTA-7269 respectively, were deposited on December 13, 2005
under the terms of the Budapest Treaty.

In yet another embodiment, the antibody may be a 15C11 antibody or variant
thereof, -as described in a U.S. Patent Application No. 11/304,986 and International
Patent Application No. PCT/US05/45515 entitled “Humanized Antibodies that
Recognize Beta Amyloid Peptide.” 15C11 is a mAb that speéiﬁcally binds to a central -
epitope located in the human $-amyloid peptide, specifically, residues 19-22. A cell line
producing the 15C11 monoclonal antibody was deposited with the ATCC on December
13, 2005 under the terms of the Budapest Treaty and has deposit number PTA-7270.

In yet another embodiment, the antibody may be a 266 antibody as described in
U.S. Patent Publication No. 20050249725A1, and International Patent Publication No.
WOO01/62801A2. 266 is a mAD that specifically binds to a central epitope located in the
human S-amyloid peptide, specifically, residues 16-24. A cell line producing the 266
monoclonal antibody was deposited with the ATCC on July 20, 2004 under the terms of
the Budapest Treaty and has deposit number PTA-6123.

Exemplary variant 266 antibodies are those having, for example, a humanized
light chain comprising variable region amino acid sequences set forth as SEQ ID NO:42
or SEQ ID NO:44 and a humanized heavy chain comprising variable region amino acid
sequences set forth as SEQ ID NO:43 or SEQ ID NO:45. Other exemplary variant 266
antibodies are those having, for example, a humanized light chain amino acid sequence
set forth as SEQ ID NO:46 and a humanized heavy chain amino acid sequence set forth
as SEQ ID NO:47. Such variant antibodies are further described in U.S. Patent
Publication No. 20050249725A1, and International Patent Publication No.
WOO01/62801A2.
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<222> (1) <223> G n or Qu <220> <221> MOD _RES <222>
(2) <223> Val or Ala <220> <221> MOD RES <222> (64)

WE2®84388T or Thr <220> <221> MOD RES <222> ( 7HQTARRB6/024026
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15

Lys or Arg <220> <221> MOD_RES <222> (78) <223> Ser or
Thr <220> <221> MOD_RES <222> (83) <223> Thr or Ser
<220> <221> MOD RES <222> (84) <223> Met, lie, or Leu

220> 533t e RER5330 I BSho33 3% Eare iRl f Hyariam
ﬂibi‘fl()‘f ﬁ%&é&‘_ﬁ‘?ﬂl REEBE Pt lf(pgg?étloﬁﬂ(gﬁ 1[3\6)]5 89}? aBé Ilntlélzh@ﬁmal
Beisnaappaon No- HE S0l entied (6 Aibogps fonJsepn fmproving

Tenfflof” 'Fr)?%l RO miS mk%%h bedifitalF¥in ‘?éo‘)‘?%gbﬁé@a@g“ﬁ%éak%%dln the

mmﬁrqmyleld p@padet-llspedlﬂicallwnesmuq:s BsP3.Asp Asp Lys Arg

bt LY vaoRRF eRBpdinil SR FERH TR 58 296 ARGyt & varian
lgdteatass Q@éhﬂ_é@lrm %@S@:ﬁeﬁ%pﬁﬁﬁlo\{ﬁﬁo Aﬁ%dﬁ@%@n@ IltBational
Tyr Tyr 85 90 95 s Val Pro e Thr Pro Val

|Patent/AppligationiNo. T&ES@SWB(?Q@@H@Q S‘Aﬁlzmtlbodles for Use in Improving
Cognition”. 1C2 is a mAb that specifically binds to a central epitope located in the

human B-amyloid peptide, specifically, residues 16-23.

In yet another embodiment, the antibody may be a 9G8 antibody, or a variant
thereof, as described in U.S. Patent Application No. 11/304,986 and International Patent
Application No. PCT/US05/45515. 9GS is a mADb that specifically binds to a central
epitope located in the human S-amyloid peptide, specifically, residues 16-21.

Cell lines producing the antibodies 2B1, 1C2 and 9G8 were deposited on

. November 1, 2005, with the ATCC under the terms of the Budapest Treaty and were
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assigned accession numbers PTA-7202, PTA-7199 and PTA-7201, respectively.

Antibodies that specifically bind to C-terminal epitopes located in human (-
amyloid peptide, for use in the present invention include, but are not limited to, 369.2B,
as described in U.S. Patent No. 5,786,180, entitled “Monoclonal antibody 369.2B
specific for B A4 peptide.” Further description of antibodies for use in the present
invention can be found in, for example, Bussiere et al., (Am. J. Pathol. 165(3):987-95
(2004)) Bard et al. (PNAS 100(4):2023-8 (2003)), Kajkowski et al. (J. Biol. Chem.
276(22):18748-56 (2001)), Games et al. (Ann. NY Acad. Sci. 920:274-84 (2000)), Bard
et al. (Nat. Med. 6(8):916-9 (2000)), and in International Patent Application No.
WO003015691A2 entitled “Effecting rapid improvement of cognition in a subject having
Alzheimer's disease, Down's syndrome, cerebral amyloid angiopathy, or mild cognitive
impairment, comprises administering anti-A beta antibody”. Further description of
antibody fragments for use in the present invention can be found in, for example, Bales
et al. (Abstract P4-396, page S587, presented at Poster Session P4: Therapeutics and
Therapeutic Strategies-Therapeutic Strategies, Amyloid-Based) and Zameer et al.
(Abstract P4-420, page S593, presented at Poster Session P4: Therapeutics and
Therapeutic Strategies-Therapeutic Strategies, Amyloid-Based).
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Trp Gy Gn @y Thr Xaa Val Thr Val Ser Ser 115 120
<210> 11 <211> 113 <212> PRT <213> Artificial Sequence

WE2061387223> Description of Artificial SequencRCT/US2006/024026
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Synt heti c humani zed anti body <400> 11 Asp Val Val Met
Thr Gn Ser Pro Leu Ser Leu Pro Val Thr Leu Gy 1 5 10
15 @dn Pro Ala Ser lie Ser Cys Arg Ser Ser Gn Asn lie

| i e Hi AntBeydiedForesedR tlﬁiﬁeﬁlt/mﬁ&ﬁw-ﬁhﬁ O}I e re'e@x'ﬂb@aﬂtl 51p
yr Leu G n Lys Pro Gy G n Ser

L%/E}thetléalfwnm@wd VEPT S@mpls mheﬂm@lbpﬂ)én@ybe@rqdu\iai bPa Dec561b1nant

SR 850, SR B SR Gy T SR e oo

Asfis, \M}ERG c¢11§(&h1c]i)e!nb“fyd ﬁ@o@laﬁ’daeo@HKGens 8f KAt §ﬁ{bod1es with
H s Val fo Leu Thr Phe Gy Gé.l ! Thr Lys Val Gu
1€

| 'Piof Yodifisgtiquphatygtay the priptaryl qmai pmsrtst milzmdm@mﬁ peptide
ri
ﬁ% I@c?rlltéflgaféd% he @%géi‘% He(%?oﬁ]h u‘?:ﬁ’ﬁcl:uzlge d he antlbody isa

doomized a@i mmadpuath BDhk emtﬂhg(ﬁr tﬁithseﬁﬁﬁvéﬂ_/r lrz:mHEL 26\ Thtlﬂéi‘qbl\/lore

0 T \r _Leu
Val bﬁ%ﬂ ol @éﬁnﬁﬁé aé%?\é@atllg%@%'ﬁpg‘%&y i9 deggneddo epepifically
Miﬁd {d ah NE)-tepRfinal & Tfﬁtclﬁeefd%ﬂ nc%_l lfu?io 9 %féfuésﬁs %‘%ted in the

Leu Gu 35 40 45
AsnanySsamylgidri40 as h- 4{2rp@p@éer fos0d ﬁBplﬁ@ud_@pokmsnﬂ&r brAfnngor

S Adn Val 65 70
7BgblN i bt g P Mo Yhesohr o Val asp Thr
Al a Thin &3emplyty hBmadded antoAB '&)\Séﬁﬁdebﬁrﬁlbﬁﬂﬁ 1@%&1&1{1&)2%&5@6 version 2

al. Leu Val Asp Ala Mt
&%Dé quﬁlp lefeqamipg |acrﬂwpqu¢@pessefrth@b$Dq%hgm @nd:ﬁdz@’:; chains .
]p'fecﬁgt@& ﬁoﬁllt%e PR ecf)u%;[ces ot e d/'\rnIeE on 5nag ex%1e Q450 $€ctors are shown
in Figure 1 (where the residues are numbered starting with the NH,-terminus of light and
heavy chains as residue number 1) and in SEQ ID NO: 1 and SEQ ID NO:2,
respectively. The last amino acid residue encoded by the heavy chain DNA sequence,
Lys449, has not been observed in the mature, secreted form of h3D6v?2 and, without
wishing to be bound to any particular theory, is presumably removed during intracellular
processing by CHO cellular proteases. Therefore, the COOH-terminus of the h3D6v?2
heavy chain is optionally Gly**®. COOH-terminal lysine processing has been observed
in recombinant and plasma-derived antibodies and does not appear to impact their
function (Harris (1995) J. Chromatogr. A. 705:129-134). Purified h3D6v2 is post-
translationally modified by addition of N-linked glycans to the Fc portion of heavy
chain, which is known to contain a single N-glycosylation consensus site. The N-
glycosylation site displays three major complex biantennary neutral oligosaccharide
structures commonly observed at the analogous N-glycosylation site of mammalian IegG
proteins.

Another exemplary humanized anti Af peptide antibody is humanized 3D6
version 1 (hu3D6v1) having the sequence set forth in Figure l but foraD=> Y
substitution at position 1 of the light chain, a S> A substitution at position 75 of the
heavy chain (position 74 by Kabat numbering), a T> S substitution at position 78 of the
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<220> <223> Description of Artificial Sequence:

Synt heti ¢ humani zed anti body <400> 13 Asp Val Val Met
waboeEss13Ber Pro Leu Ser Leu Pro Val Thr Leu QGr@T/iSH0d/@4026
15 Gn Pro Ala Ser Iie Ser Cys Arg Ser Ser G n Asn lie

lie H's Ser 20 25 30Asn Gy Asn Thr Tyr Leu Gu Trp
Tyr Leu Gn Lys Pro Gy G@n Ser 35 40 45 Pro Arg Leu
heawy chaia (Tesition 87 hnKalss mumbaring)garhe VS2 L sBbstityaen #rposiion 93

o e BB S bR GREVl £°B
Asp Val @y Vval Tyr Tyr Cys Phe G n Ay 85 90 95 Ser

H's Val Pro Leu Thr Phe Gy Gy Ay Thr Lys Val Gu
lie wgoquq@s anch gbgdimentp Of/the pagsgninpsention agpfurthgy described

fys g?ne ﬁo%% E%a&pie% @éﬁi"g’f‘#l@% %82 W% Bf Rgxlétratmn and

nwtgniﬁ}@oﬂlﬁﬁltdtﬁﬁl Tyr Pro Arg Gy Ala Lys Val @n Trp
Lys Val Asp Asn Ala Leu G n 145 150 155 160 Ser Gy
Asn Ser G n Gu Ser Val Thr Gu G n Asp Ser Lys Asp
ESevipps 170 175 Tyr Tyr Ser Leu Ser Ser Thr Leu Thr
Leu Ser Lys Ala Asp Tyr Gu 180 185 190 Lys Hi s Lys
Val The folloaviqy sxﬂp]es\me oﬂfhned Hpisill@trati@e putpeeesSenly. Ser

E195p 90 6205v1p Vr? | % Selr_ S e i Xie?ﬁx separate

Egaplss greprevided B gl‘ilfv hal-2P Fangs

ﬁ{etn'rr{én@ At dSRAYENERD Té}%@&%ﬂﬁggéﬁoﬁﬁﬁﬁﬁb@&f ﬁft‘lb@(fiy and impurity
tificial Sequence: nt hetic humani zed anti body

rend®@k 14 G u Val Thr Leu Lys Gu Ser Gy Pro Val Leu
Val Lys Pro Thr GQul0 15 Thr Leu Thr Leu Thr Cys Thr
Phe Ser Gy Phe Ser Leu Ser Thr Ser 20 25 30 Ay Met

“MatdtiNabnO®lethbgp 11e Arg G n Pro Pro Ay Lys Ala Leu
Gu 35 40 45 Trp Leu Ala Hs lie Tyr Trp Asp Asp Asp
Lys B getpial; the prapies wdhe pesgy ipEntiey erl@pkgysemlw gtheexise

r@é;({a\%dr 8?_ tf"hyﬁ Rﬁ?ﬁxﬂg&r éﬁgrﬁts#?/ 1%‘8{6 \gaplg}gfdgxg S c%nﬁlrnzl%?taDNA
te'EhnolB'g'y, 11'ﬁmUn85)g9Qes@50161j!y§ e\l 1mﬁiitgmétcﬂ>ul?n eechhdlod ) arfY andard

? p AlLa Met Asp Tyr 100105d1 .
tec 1ques me ectrophores1s See, e.g., Sam rook Fritsch and Maniatis, Molecular

Cloning: Cold Spring Harbor Laboratory Press (1989); Antibody Engineering Protocols
(Methods in Molecular Biology), 510, Paul, S., Humana Pr (1996); Antibody
Engineering: A Practical Approach (Practical Approach Series, 169), McCafferty, Ed.,
Ir1 Pr (1996); Antibodies: A Laboratory Manual, Harlow ef al., C.S.H.L. Press, Pub.
(1999); Current Protocols in Molecular Biology, eds. Ausubel et al., John Wiley & Sons
(1992). Bousse et al., Protein Sizing on a Microchip, Anal. Chem. 73, 1207-1212 (2001);
Knapp et al., Commercialized and Emerging Lab-on-a-Chip Applications; In:
Proceedings of the uTAS 2001 Symposium, Ramsey, J. M. & van den Berg, A., 7-10
(2001); and Mhatre et al., Strategies for locating disulfide bonds in a monoclonal
antibody via mass spectrometry, Rapid Commun.Mass Spectrom, 13 (24) 2503-2510
(1999).

Production of Target Antibody

The target antibody can be produced, e.g., using a recombinant mammalian cell

line grown in suspension culture. Conditioned medium containing the antibody of
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Trp Gy Gn Gy Thr Leu Val Thr Val Ser Ser Ala Ser
Thr Lys Gy 115 120 125 Pro Ser Val Phe Pro Leu Al a

woe@6$88735er Lys Ser Thr Ser Gy Gy 130 135 1POT/UK2006/024026
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Ala Ala Leu Gy Cys Leu Val Lys Asp Tyr Phe Pro Gu

Pro Val 145 150 155 160 Thr Val Ser Trp Asn Ser Gy

Ala Leu Thr Ser Ay Val H's Thr Phe 165 170 175 Pro

Alnterdéals dedratddrin @@roduetiofchivrdagtor.| The RBMltiE ProdRict BEY be harvested
Val Val|_ 180 185 190 Thr Val Pro Ser Ser Ser Leu G

TR Célrfleflﬁwﬂmy APPEOPOYis clagificafion stepsuchor, o sxameple, leither

.Val  Asp. . Lys Val u Pro
Rl el 2 i Bl Bl iony B i g ompin 0.22
Hiloaftygs Pro Ala Pro G u Leu 225 230 235 240 Leu Gy
Gy Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
Thr 245 250 255 Leu Met lie Ser Arg Thr Pro Glgu VZIS Thr
. oV, al 260 265 270 Ser His u p
%%l%aﬁonvﬁTaX%éAﬁ%dXsn Trp Tyr Val Asp Gy Val 275
280 28Bhequgifivationidf theAsngetahenotlpgal Eintibddjes eReraplifieg hetein (AAB or

5 300, Thr Tyr Val . Val
geZ;Al afbl -gl’é{f oﬁﬁcﬁotég lrof ﬁlg garéﬁ% prlb Crl]lle wrcﬁégl @é&in&% ghrgg;@tography.
3Mis @DEoAsst oinyip PyoseifALSepiiarode™s FAY Floksy Provéth A%pht_{l}‘ﬁ&m Fast Flow,
r

Lys, Ala Leu Pro Ala 325 330 335 Pro lie GQu Lys .

| ‘1\4 y@égleﬁ\%‘“ﬂ}%t?@e By lﬁiﬁﬂ prihedagdassribep for 3glpofihe experiments
35 tKd froMat elhdet aﬁ@fesﬂe@?or?ﬁlgu %evoRl Arg Asp Gu Leu

Thr Lys Asn G n 355 360 36 al Ser Leu Thr Cys Leu

Val Lys Gy Phe Tyr Pro Ser Asp lie Ala 370 375 :13_80
Valands 290r Asn Qy AGn Pro Gn Asn Asn Tyr

L/%z i f%’%e%ﬁglb?gb 395 400 Pro Pro Val Leu Asp Ser

Asp GReveesedPheseiRLC RPHRL Sewadiysed keguahfifatelth® afibant of IRT

Tg%se@é t@%@oﬁ%o@g 811 Tr yclggl{ﬁp 2 Sgelyﬁngugio\lr_{?;}ng]ggto graphy

STCILEY 0l A 8 st g
S

Apti-iirigh gp Biaight ¢RIk 208 vDmstecilpt Woight(LMW) species.
%%g@g?ﬁ%%%gﬁ%gs?c%ﬁe% or(\].vgg? gelztgr?nqng Hlte Irgggye amount of

Under-Disulfide Bonded (UDB) species in samples. The levels of HCP in the test

samples were determined using an Enzyme-Linked immunosorbant assay (ELISA).

Analytical Assays: IRT & UDB
Reversed-Phase HPLC (AAB IRT Analysis)

The RP-HPLC was conducted as follows. Disulfide reduction of each sample
was performed by incubation at 40 °C for 60 min in the presence of 2.5 mM DTT.
Alkylation was performed by incubation at room temperature in the presence of 5.5 mM
iodoacetic acid. Following reduction and alkylation, all samples were quenched with 5
plof 1 M DTT. The limit of quantification for this assay is 0.5%. Approximately 40 pg
of each reduced, alkylated sample was injected onto a POROS R1/H RP-HPLC column

and run for 70 min under the following conditions:

Column: Poros R1/H RP-HPLC
Column Temp: 50 °C;
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<220> <221> mat _pepti de <222> (21) ..(132) <400> 15
Met Arg Leu Pro Ala G n Leu Leu Gy Leu Leu Met Leu

wae@oNad73Ber -20 -15 -10 -5 Ay Ser Ser Gy AspCNaB2006024026
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Met Thr G n Ser Pro Leu Ser Leu Pro -1 1 5 10 Val Thr
Pro Gy Gu Pro Ala Ser |lie Ser Cys Arg Ser Ser Gn
Asn 15 20 25 lie Val Hs Ser Asn Gy Asn Thr Tyr Leu
A u Tp - 0 ro Gy Gn Ser Pro
Gn Lé\go%gelrjmhgéé’s‘%wﬁ‘g‘k (e Nl Arg Phe 45 50 55
60 SeiMd@Hile Rimke Br 0.1%6PF Aly/Dhe OSEracBopitSler Gy Ser Ay
Thr Phe 65 7Q 75 Thr Leu Lys lie Ser Arg Val Qu
Al a GHPREHERY " Pa1 Tyr Tyr 80 85 90 Cys Phe G n
Ay SeyetddionVal7 Bro Leu Thr Phe Gy G n Gy Thr Lys 95
100 105 Leu Gu lie Lys 110 <210> 16 <211> 142 <212>
PRT <XRugeTiaret 76 nghetes Sequence <220> <223> Descri ption
of Artificial, Seqyence. Synthetic humani zed anti body
2220 LSS driplsas O590UBFASH . (10) <2215 nat pepti de
<222> (20) ..(142) <400> 16 Met Lys His Leu Trp Phe
Phe Leu Leu Leu Val Ala Ala Pro Arg Trp -15 -10 -5 Vval
ITdhe gBalientitimeyaierGhnlistedindABGEU. Ser Gy Pro Gy Leu
Val Lys -1 15 10 Pro Ser Qu Thr Leu Ser Leu Thr Cys
Thr Phe Ser Gy Phe Ser Leu 15 20 25 Ser Thr Asn Gy

Met Gy ValTapé 1:TGPadiklt thines frRPTHPIRC gndethyd Lys 30 35
40 45 Gy leu Gu Trp ley Alg Hs lie Tyr Trp Asp Qu

Asp Lys Al g GadiatFime0 i\sn PPoASer Leu Ly&$er Ard
Leu Thr | H—Ser—EySs—650—"F5—Ash—EHA
Val Ser Lgu Lys Leu Ser Ser Val Thr Alg Al a A:"s_; Thr

Al la 80 85|90 var gyr Tyr OyS AlgyArg AAG ATg3hi € T1¢6
Tyr Asp Val_Gu Asp Tyr 9% 100 105 Phe| Asp Tyr Trp @&y
Gn dy Thr Thr \& Thr Val Ser6®er 110 115 220

55.1-70 95 -5

dSEC-HPLC (AAB UDB Analysis)

Denaturing SEC-HPLC was conducted as follows. The pretreatment of samples
for the denaturing SEC assay involves a reagent/sample mixture at final concentrations
0f 200 pg/mL of protein, 3 M Guanidine HCI, and 100 mM Tris, at a pH of 7.4. The
samples were heated at 80°C for 20 minutes while mixing through inversion. For this
assay, two controls are employed to allow a bracketing of UDB levels. Internal

references with low and high levels of UDB were used as controls.

Chromatographic/Assay conditions were as follows:

Column: Tosoh BioSep G3000 SWxl

Column Temp: Ambient

Mobile Phase: 3 M Guanidine HC1, 25 mM NaPOQOy, pH 6.8
Gradient: Isocratic

Flow rate: 0.5 mL/min

Detection: 280 nm
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<210> 17 <211> 131 <212> PRT <213> Mus muscul us <220>
<221> SIGNAL <222> (1) ..(19) <220> <221> mat _pepti de
W 2aa435720) .. (131) <400> 17 Met Lys Leu Pro VeCT/BR2P06/024026
Leu Leu Val Leu Met Phe Trp lie Pro Ala -15 -10 -5 Ser
Ser Ser Asp Val Leu Met Thr G n Thr Pro Leu Ser Leu
Pro Val 20- 1 1 5 10 Ser Leu Gy Asp An Ala Ser lie
Ser Oysn Anrge:S3®miBetesGA n Asn |ie 15 20 25 Val His Ser
Asn Asn Thr Tyr_Leu uTrp Tyr Leu A n Lys Pro 30
35 4 iﬂfu@y{r@waée’%o P&G%L%/@ Leu Leu lie Tyr Lys Val
Ser Asn Arg Phe Ser 50 55 60 Gy Val Pro Asp Arg Phe
Ser Ay Ser Gy Ser Gy Thr Asp Phe Thr 65 70 75 Leu
Lys lie Ser Arg Val Gu Ala Qu Asp Leu Gy Val Tyr
i {RASE & DisOoRIpE BuiffersSfor IRT servontal Pro Leu Thr
Phe Ay Ala Gy Thr Lys Leu 95 100 105 Gu Leu Lys 110
<210> 18 <211> 142 <212> PRT <213> Artificial Sequence
1R3B2x aAgR >RSI BIILGSh &fnta‘f‘ﬁih% fthéérﬁi'—A?%?dﬁ%@fbﬁél antibody AAB
Synthetic humani zed anti body <220> <221> SI'GNAL <222
Va9 purifieddy ads@ption o2 Rrateirpdpoluden follaged pP@)first WabAZyith a

<40Q> .18 t. Lys.H s u.rrp, Phe Phe Ley Ley Leu Val
i iyeer ﬁ?rba‘&F’é ﬁﬁﬂﬁr 9%@2’-%8125&8 SHRGPRER BT ey G
Leu An GQu Ser Ay Pro Gy Leu Val Lys -1 15 10 Pro

Ser Gu Thr Leu Ser Leu Thr Cys Thr Phe Ser GI{ Phe
Bag culigre qontaining dmmomgplonab pntijogdy vess payified/at sngdlscaleysing an rmp

blofeif b eghiioby® ot Quiil Y pridetieefid s @ ey Mz FeLC

¢HRoftography system. For all the rmp Protein A Sepharose™ FF chromatography

steps described in experiment 1, the following conditions were used. (Exceptions are

noted in the individual experimental descriptions).

Column dimensions — 1.0 cm x 11.4 cm

Operational flow rate — 150 cm/hr

Equilibration 1 — 20 mM Tris, 150 mM NaCl, pH 7.5 (5 column volumes)
Flush — 20 mM Tris, 150 mM NaCl, pH 7.5 (1 column volume)

Wash 1 - Variable (See Table 2) except for run #1, which had no wash 1
Wash 2 — 20 mM Tris, 1.0 M NaCl, pH 7.5 (5 column volumes)

Wash 3 — 10 mM Tris, 75 mM NaCl, pH 7.5 (7 column volumes)
Elution — 50 mM Glycine, 75 mM NaCl, pH 3.1 (6 column volumes)
Strip 1 —20 mM Sodium Citrate, pH 2.7 (5 column volumes)

Strip 2 — 6 M Guanidine HCI (2 column volumes)

Strip wash — 20 mM Tris, 150 mM NacCl, pH 7.5 (5 column volumes)
Storage — 16% Ethanol (5 column volumes)

Run temperature: 2-8°C

The rmp Protein A Sepahrose™ FF column runs were equilibrated with 5 column
volumes of 20 mM Tris, 150 mM NaCl, pH 7.5. The column was loaded at

approximately 10 mg product/mL resin. Loading was followed by a 1 column volume

47



Asn Pro Ser Leu Lys Ser Arg Val Thr lie Ser Lys Asp
Thr Ser Lys 65 "' 70 75 Asn G n Phe Ser Leu Lys Leu Ser

wW@e0ocN3d73Thr Ala Ala Asp Thr Ala 80 85 90 Val HET/UI3006/024026
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Cys Ala Arg Arg Arg lie lie Tyr Asp Val Gu Asp Tyr 95

100 105 Phe Asp Tyr Trp Gy Gn Ay Thr Thr Val Thr

Val Ser Ser 110 115 120 <210> 19 <211> 142 <212> PRT

ﬁ%isﬁmﬁ{ équﬁlhlﬁht%n RERYGAES cSRANTYOTERST o BRAM B gﬁtgﬁ i1 Wash 1
ficial Sequence: Synthetic Ywmanl zed anti

@Bﬂwn& pited a8 Grjinedipluble2L) Waslf 1 9as akd@bed 42 2l runs except for run

PR bivds BADealr Sl bl vommeach 2o s, hPQaRlag, prr 7.5 and

- Aéoluhf vohmloflie ¥nNdeTrisCy 5' M WLBI PSS, G rﬁ%ﬂbcﬁ%ﬁl a@ltﬂ’)ody was
Pro Ay Leu Val Lys-ll 10 Pro Ser Gu Thr Leu Ser

Ldvfed iongs crlympidh §8 mMiGlyFhe 7SenM NaCl sHA1.2Fh@product pool

-épés Tﬁ‘éﬁ]n%yag%@c{ g %—8é%it1§ g-ip p%:ir Zg 5 f‘e[g %l@mﬁ% gve% then stripped,

T\yaishé'di pnd\spred Tab2 ILsYSSthé\fl@/eIléWf tROTIOD s 120188 & E’W%@ésent in the

Leu Lys Ser. Arg Val, Thr lie Ser Lys Asp Thr Ser ¥,

7RyoGust ppls fog g varigys uay, Magngsim é@pné%and)@ﬂclmﬁrc mrale washes
Tyr Tyr Cys Ala Arg Arg

ﬁ‘lfgu‘i’éﬁge" P{.ﬂ{%%gﬁ@“%& uEAsp Tyr 95 100 105 Phe Asp

Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser 110

S5 o b e R B

Sequence: Synthetic humani zed anti body <400> 20 Asp
al Val Met Thr An Ser Pro leu Ser lLeu Pro Val Thr

PrRRursHy] 1 5 10 15 G u Cumlibm Ser |ie Ser CySoANMWer % IRT
ber AGnf Ser lie Val H's Ser 20 25 30 Asn Gy Asn Thr :
Tyr 1LeuCchttolNo Wysh Deu G n Lys Pro Gy G n| Ser4.4 2.5

2 [20% Propylene Glycol, pH 7.5 | 4.7 2:5

3 50 mM Tris, 2.0 M Magnesium Chloride, pH 7.5 ~ 1.6 1.5

4 |50 mM Tris, 2.5 M Magnesium Chloride, pH 7.5 1.5 1.3

5 |50 mM Acetate, 2.0 M Magnesium Chloride, pH 4.5 0.9 0.8

6 50 mM Tris, 4.0 M Sodium Chloride, pH 7.5 4.4 2.5

7 |50 mM Tris, 2.0 M Calcium Chloride, pH 7.5 1.8 14

8 |50 mM Tris, 2.5 M Calcium Chloride, pH 7.5 0.8 0.8

The results showed that the magnesium chloride and calcium chloride washes reduced
levels of IRT and LMW species, whereas the sodium chloride and propylene glycol
washes did not reduce IRT or LMW species.

EXAMPLE 2: Protein A Chromatography with CaCl, wash for IRT removal

In this example, a larger scale antibody purification was carried out using Protein A

chromatography with a CaCl, wash to remove IRT species.
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35 40 45 Pro A n Leu Leu lie Tyr Lys Val Ser Asn Arg
Phe Ser Ay Val Pro 50 55 60 Asp Arg Phe Ser Gy Ser

w@00638873G0 y Thr Asp Phe Thr Leu Lys lie 65 70r@BHUSD06/024026
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Ser Arg Val GQu Ala Gu Asp Val Ay Val Tyr Tyr Cys
Phe G n Ser 85 90 95 Ser His Val Pro Leu Thr Phe Ay
Gn @y Thr Lys Leu Qu lie Lys 100 105 110 <210> 21

AR TR 0 TR i
g\giritﬁﬂ’ulez:eﬂrcﬁdﬁh 1Abestyms4D 0L YdonGkoted/ @l a I@llihpbltelK YaikneG Q0

Val. Val Gn Pro Ay Ar 5 10 15 Ser
chrpmgtgerpRy %fé?enqghemwg YRSt TSy aeh, Berdumefia dagspibed below.
HUIUI%EHIF%&S%SBQ3QIHXIY@:CH§€I‘ Val Gy Trp lie Arg G' n

y Lys Leu Gu 35 40 45 Trp Leu Ala His

I@pmréﬁrqnaﬂ”ﬂqmﬁ&p~A§ﬁ chgly, BYGcm¥yr Tyr Asn Pro Ser 50 55
Lys, S Leu_Th e S Thr Ser L

ASNRIS) =aB o st Sep i NeEt T YR OB e,

/lvl@shAl@ofiaMTfﬁplsmMch@H 7Ty (2 PHimBFoffhdp Cys Al a
Arg Thr Thr Thr Ala Asp Tyr Phe Ala Tyr Trp Gy

GV nShabe 59 @Wﬂimzfs &M Cagilz, THY7.S/80r ramn ] weed ncswa?hsb forruis#2
1 1 21 |
it 20 1995 1 D AR oHE T B bolfgyortinbly L 2
SwasiencaD nBI L s @anmm;md 58(Btcbbmﬁyv<ﬂéﬁ@® 22 dn
Val G n Leu Val G u Ser ad Val Val G n Pro
cﬂlyﬂ%:] g4 mM{gaoe Smit: Jadlh gL (Lenlimpokmesphe. Ser
Val
g 0 Mﬁ%%bs&lﬁwgﬁ %Qﬁ‘ﬁ Q‘E%%ﬂ W 35 40
Zﬂirlif g& G/BS/[ Gé\hmdiﬂeﬂ(tll @ c&lumnTvqwummo Aﬁ) peA'SI' ﬁr L?/Is T)é g r Tyr
(S0 b TR0 R Tris S sOEM ML, 7 S s6liSn Wb Do

CgtBraggL 16%E1§%ﬁoll(§'éolﬁhgl Wi@nédhu Asp Thr Ala Val Tyr
Tyr Arg Arg Thr Thr Thr Ala Asp Tyr
Fhan Tﬁmemylﬂeﬂ-ﬁ"@ y GI n : :

The MabSelect Protein A column was equilibrated with 5 column volumes of 20 mM
Trié, 150 mM NaCl, pH 7.5. The columns were then loaded at approximately 10 mg
product/mL resin. This was followed by a 2 column volume flush with equilibration
buffer and 5 column volumes of wash 1 solution. This wash 1 solution consisted of 50
mM Tris, 2.0 M CaCl,, pH 7.5 for run 1, while it was left out entirely for run 2. Wash 1
was then followed by 5 column volumes of 50 mM Tris, 1.0 M NaCl, pH 7.5 and 5
column volumes of 10 mM Tris, 75 mM NaCl, pH 7.5. The monoclonal antibody was
eluted from the MabSelect Protein A column with 50 mM Glycine, 25 mM NaCl, pH
3.1. The product pool was then neutralized to 7.8-8.2 with 2 M Tris pH 8.5. The

columns were then stripped, washed and stored. The results are shown in Table 3.

Table 3: % IRT levels in pilot-scale runs with and without calcium chloride wash

Run # Wash 1 Buffer % IRT
1 50 mM Tris, 2 M CaCl,, pH 7.5 0.8
2 Control (None) 1.9
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100 105 110 Ay Thr Thr Val Thr Val Ser Ser 115 120
<210> 23 <211> 120 <212> PRT <213> Artificial Sequence

WE2061387223> Description of Artificial SequencRCT/US2006/024026

10

15

20

25

30

Synt heti ¢ humani zed anti body <400> 23 G n Val G n Leu
Val Gu Ser Gy Gy Gy Val Val Gn Pro Gy Arg 1 5 10
15 Ser Leu Arg Leu Ser Cys Ala Phe Ser Gy Phe Thr Leu
Ser Thr Ser 20 25 30 Gly Met Ser Val Ay Trp lie Arg
n Ala Pro G Leu Gu 35 40 45 Trp Val A a
EP? Ieswtshowed %ato&twﬂms fraksthe cylsiumyehlade vash removeabiR BHom the
%OMth (%i Lys Ser Arg Phe Thr lie Ser Lys Asp Asn Ser
Lys As hr Leu 65 70 75 80 Tyr Leu G n Met Asn Ser
Leu Arg Al a Glu Asp Thr Ala Val Tyr Tyr 85 90 95 Cys

M FAE, Thr Thr Ala Asp Tyr Phe Ala Tyr Trp
% oDINERemevel v Thr Thr Val Thr Val Ser Ser

115 120<210> 24 <211> 120 <212> PRT <213> Artifici al
Sequence <220> <223> Description of Artificial
glilié axamplsythe hleilitycofradetih mash tnteirooe y10st 4610 DNA fiGha preparation

V. eu, Vgl G u. Se Gy Gy .va] Val Gn Pro

%hta}ﬂ'uég liheE‘uA"i% nicgloggpa{aégbﬁﬁi%wé%ggaég ¢®ys Al a Phe Ser

Gly Phe Thr Leu Ser Thr Ser 20 25 30 Gy Met Ser Val
y Trplie Arg Gn Ala Pro Gy Lys Gy Leu Gu 35 40

47%1eﬁuhuwaqonmrang4ﬂ@ mprocinngl antipody Waﬂ\s\mﬂwt Lsmsllfwﬂe u§ing a

ﬁflﬁbfeﬁ&‘t §§Jte1@9\ (?Cﬁ\;;lgg &%&%{h%glﬁge% egéo g(ézgge%lg :ﬁﬁi&rFPLC

Célhmn‘mo gragly Satenl. eDhefthereAlabSaldtt ASR wWnd péﬂ‘cﬂm%d las Ié’sfcnbed below.
Tyr 85 90 95 Cys Ala Arg Arg Thr Thr Thr Ala Asp Tyr
Phe Ala Tyr Trp Ay G n 100 105 110 @y Thr Thr Val

WYlu dimisions - 11iemief §p10> 25 <211> 120

Operational flow rate — 300 cm/hr

Equilibration 1 — 20 mM Tris, 150 mM NaCl, pH 7.5 (5 column volumes)

Flush — 20 mM Tris, 150 mM NaCl, pH 7.5 (2 column volumes)

Wash 1 — 50 mM Tris, 2.0 M CaCl,, pH 7.5 (5 column Volumeé) (Runs 2 and 3 only)
Wash 2 — 20 mM Tris, 1.0 M NaCl, pH 7.5 (5 column volumes) (Runs 1 and 3 only)
Wash 3 — 10 mM Tris, 75 mM NaCl, pH 7.5 (7 column volumes)

Elution — 50 mM Glycine, 75 mM NaCl, pH 3.0 (6 column volumes)

Strip — 50 mM Glycine, 0.5 M NaCl, pH 2.7 (5 column volumes)

Strip wash — 20 mM Tris, 150 mM NaCl, pH 7.5 (5 column volumes)

Storage — 16% Ethanol (5 column volumes)

Run temperature: 18-24°C

The MabSelect Protein A column runs were equilibrated with 5 column volumes of 20
mM Tris, 150 mM NaCl, pH 7.5. The columns were then loaded at a load of
approximately 40 mg product/mL resin. This was followed by a 2 column volume flush
with equilibration buffer. For runs 2 and 3, this step was followed by 5 column volumes
of Wash 1 solution. For runs 1 and 3, 5 column volumes of Wash 2 solution was used.
All 3 runs employed 7 column volumes of Wash 3 solution. The monoclonal antibody

was eluted off the MabSelect Protein A column with 50 mM Glycine, 75 mM NaCl, pH
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<212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic

wheovansgzed anti body <400> 25 G n Val G n Leu VBCT/GE2006/024026
Ser Gy Ay Gy Val vVal Gdn Pro Ay Arg 1 5 10 15 Ser
Leu Arg Leu Ser Cys Ala Phe Ser Ay Phe Thr Leu Ser
Thr Ser 20 25 30Fy Met Ser Val Gy Trp lie Arg G@n

'@l ¢ ’El{e ppr%lyct kég’l v@s%h%?ﬂm@aﬂz%ﬂf’t A7%ﬁ% whitP !r&glf‘ é‘k}ﬁs ’ghe

@61ulnﬁis Wy S thsa rstn@upgd R;lmh&h and stae&ie ﬂ“htyau]@sq&e,&haswﬁm Tibis 4.

’)ﬂ (’)1”5 ’)R (’)11\ 1’)” /’)1"\ DDT ’)1?\ /\rt:f:c:a
iﬁ'éﬂlﬁnce <220§V%52‘218> Descri|pti on of ,@ls’c"lzfl ci al DNA | DNA
Sequence: Synthetic humani ed antibody <400> 26 (fhg/mL)|(ppm)
valp 9 n Leunygd ({ﬁn&o Ber G Y2&8aMGrk, VM NYel, p3 nsPra.6 | 037
y g 15 10 15 Ser leu Arg leu Ser Qys Ala _Phe Ser
Gy Ph'@ n’erTrlsea 1\$é1aCTzth§e5 20 25 3oN@ey Met Ser vdl9 | 0.09
(Clar l- V. Wa)
\w | I. hony
35570 FOual T NS D 130 SR )t NEG P agh 4y r Oy | 008
5 Asn Pro Ser 50 55 60 Leu Lys Ser Arg Leu Thr Tie Ser
Lys Asp Thr Ser Lys Asn Thr Val 65 70 75 80 Tyr Leu
Gihe risuts skowskthal the addiomnp a5 @ Asip, ZIHM mlqumaﬁhlql‘}dﬁ pH7.5,
Tyr .85 Ala £ Thr Thr. . Thr.
il e e RedPorght agt ettty Wi TP asp
\elutiogr Ser 115 120 <210> 27 <211> 120 <212> PRT <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic humani zed anti body
10 %ﬁﬁi 4: Host Cell Protein Removal
In this example, a second anti-AP monoclonal antibody, 12A11, was used in purification
runs in which various wash conditions were tested for the ability to remove host cell
proteins (HCP).
15
A high throughput screen (HTS) in a 96-well filter plate format was performed to
identify the best wash conditions for removal of impurities such as HCP for the
MabSelect step. This screen varied the wash excipients, excipient concentration, and pH
to determine their effect on process related impurities such as HCP.
20
The MabSelect resin was equilibrated using 5 mM Tris, 10 mM NaCl, pH 7.3 and
loaded with product in a column. The resin was then unpacked, mixed and 50 pL of
resin was distributed to each well of a 96 well filter plate. The resin in each well was
equilibrated in solution of 5 mM Tris, 10 mM NaCl, pH 7.3, and then washed with each
25 of'the various excipient wash solutions in 3 stages, each using 300 pL of wash buffer.

Asn Thr

Leu 65 70 75 80 Tyr

Arg Ala Gu Asp Thr Al a Val

g:ﬁ)lﬁ& %%ge%vairafﬁth’%af’clﬂﬁnthﬁﬁdéa WaspNa Tyr Trp Gy

110 Ay T r

Leu G n Met Asn Ser
Tyr Tyr 85 90 95 Cys

Val Thr Val Ser Ser

Leu
Al a

115

After the excipient wash, a second wash with 5 mM Tris, 10 mM NaCl, pH 7.3 buffer

was performed in 4 stages of 300 pL each. The product was then eluted from the resin
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Gn Val An Leu Val Gu Ser Ay Ay Gy Val Val @n
Pro Ay Arg 1 5 10 15 Ser Leu Arg Leu Ser Cys Al a Phe

W®E006B873Phe Ser Leu Ser Thr Ser 20 25 30 Gy RMET/USHN6/024026

10

15

20

25

Val Gy Trplie Arg Gn Ala Pro Gy Lys Ay Leu Gu 35
40 45 Trp Val Ala His lie Trp Trp Asp Asp Asp Lys Tyr
Tyr Asn Pro Ser 50 55 60 Leu Lys Ser Arg Leu Thr lie

r

585 ol A5PO 1 G8! Ehifn e '3 efeckhif 80 ha for e

TovelsTyr 85 90 95 Cys Ala Arg Arg Thr Thr Thr Ala Asp

Tyr Phe Ala Tyr Trp Gy Gln 100 105 110 Ay Thr Thr

Val Thr Val Ser Ser 115 120 <210> 28 <211> 120 <212>

g‘e if‘o]l > 5|t0| fid cial Sequence <220> <223> Description
f&ra Fg‘equence Synt heti c humani zed anti body

DT xeBibdte— \s{aﬂmﬁl @hlbﬁue \(adlclﬁintcﬁaﬁdegiwag@esiuﬁ Ghldéde,

Val G n Pro d 10 15Ser Leu (?%Le Ser Cys

Exgippmé Capeengp OIFSITel%bQSQe‘iQOSbQOOTMOOSéﬁ Pomdso gy
ﬁhlpg%ﬁpg%l 4@38%%-5%%' II_:uArAIgaG|HinsA: ?ePrT?pGT¥pL£ pG'A)s/p
AhgionyBufTers — 7§ ﬂnmmelﬁs ol 0SaM S&CH pHE00,18umMyHeser 108 1gM NaCl,
75°80 Tyr LotV s 1D oAy e Y. S0 ] Gigine, 100
Ala Val Tyr %%&19@%50 100 xﬁwﬁ'&&lﬁhg 1UIhMTmcir BH 3.0, 100

Al a Asp Tyr r'Trp Gy G n 100 105 110
Thr Thr Val TinMAmm@erlogmMﬂaﬁlﬂ@&OZlm 29 <211> 120

&’&? PRT <2é§ 2Kf@tlfi ci al Sequence <220> <223>

PIBERBRC 0P~ i fi ci al Sequence: Synthetic

humani zed anti body <400> 29 G n Val Gn Leu Val du

Ser Ay Ay Gy Vval Val Gn Pro Ay Arg 1 5 10 15 Ser

D&Sﬂﬂﬁués e shgwp i0feblalSangabke Gy Phe Ser Leu Ser

Thr Ser 20 25 30 Gy Met Ser Val Ay Trp He Arg @ n

Ala Pro Gy Lys Ay Leu Qu

Table 5: HCP values for MabSelect resin washed with sodium chloride,
calcium chloride, or magnesium chloride at pH 6.0

Elution Wash Wash Excipient
Flution Buffer NaCl Excipient NaCl | CaCl | MgClL
Conc. Conc. HCP (ppm)
(mM) (mM)
50 mM Glycine 100 46,800 28,500 30,800
25 mM HEPES 250 35,300 17,900 22,000
100 mM Arginine 10 500 40,900 17,700 18,400
50 mM Glycine 1000 34,300 12,600 14,200
25 mM HEPES 1500 37,000 7,800 10,700
100 mM Arginine 2000 43,900 5,800 9,300
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35 40 45 Trp Leu Ala His He Trp Trp Asp Asp Asp Lys

Tyr Tyr Asn Pro Ser 50 55 60 Leu Lys Ser Arg Leu Thr H
we@2®en3d7ys Asp Thr Ser Lys Asn Thr Leu 65 70 7BCBOSZY6/024026

Leu G n Met Asn Ser Leu Arg Ala G u Asp Thr Al a Val

Tyr Tyr 85 90 95Cys Ala Arg Arg Thr Thr Thr Al a Asp

Tyr Phe Ala Tyr Trp Gly G n 100 105 110 Gy Thr Thr

r Va ai)ggleci%% voabhed With Qo%l@ulﬁ%iiﬁﬁlde, calcium
3>
of Art|1f|C| i‘” Sh‘gnc R otdes s eon i b Lo

<400> 30 G n Val dn Leu VaI Glu Ser Gy Ay dy Val

Val A n Pro Aemdien] 5 Wadib Sef Leu Arg wash Eghpﬁm

Leu Gu 35 40 {4 Val S His I|e Trp TrHGE(ppfmp

Acen 1 ve Tyur r

Al a Phe Ser G|y NaRRg Thr gheipiend” N7 NoRF1 20] 2201 MsCl
VeElutien Bydfer G y?ﬁi:g lii e %E;L N Pro- Gty S Oy d =

Lol R OMFEeSdr Lys Asp THPOSer [ys2 D Thi VAIOES gp 21800

ar
/bzstiHM'MEPEgu G n Met"AsnpSgr Leli Asgyéda (T uidedo Thf 18,200
Al'a Val Tvr _Tvr 85 90 95 Cvs AlalArg Arg Thr Thr Thr

Thr _Thr \/al T m CSAr 210 1 211 1hn
LILI LI WL VAT

<>PraNpiyows, 3 Artirlbl:l am@;a;e1ce3%§§%> (5238500 7 17,700

r g
ALG) BBpATgminPhe Al a Tyr TrSﬁOGI y 3I n26.,600 105 1160®y 17,300
r
>

DesChPEEPRSOT| Arti fifCral | Spauente: 35ypg Net T C12,000 12,500
humani zed antilbody<400> 31 G n Vil G'n LeulVal G u Ser

A0 W AGIyinval Val G n Pz@ﬂoay \r 941,760 10| 15 &0 Lep 11,700

Aray | A Char O Al o I:D*-\ N Cl bh hey | Adr Qo
g —=C e —otf

T Thy
O—oCT Ty ST O Ae—mt—r=e oet it

Ser 20 25 30 Gy Met Ser Val Gly Trp lie Arg An Al a

5 PR Sutts lsﬂ&veﬁl){t Betl céﬂ:ﬂnﬁ&l&@de“aﬁd—gﬁ%l bﬁurrﬁihibrlde%e&dc@d the level
Trp Trp Asp Asp Asp Lys Tyr r Asn Pro Ser 50 55 60

LfHCR 31 tBe Mahﬁglepmeakmpoll qomp@ead topedipsychivndess pH 6/¢ (Table 5)
70 75 80 Tyr Leu G n Met Asn Ser Leu
/ﬂﬂgpﬁz\-S@%}ﬂ%@p Thr Ala Val Tyr Tyr

EXAMPLE 5: Removal of under-disulfide bonded species (UDB)

10

In this example, the ability of the CaCl, wash to remove under disulfide bonded species
(UDB) was examined.

Two rmp Protein A Sepharose™ FF runs were performed essentially as described in

15 example 1.

Column dimensions — 1.0 cm x 11.4 cm

Operational flow rate — 150 cm/hr

Equilibration 1 — 20 mM Tris, 150 mM NaCl, pH 7.5 (5 column volumes)
20  Flush—20 mM Tris, 150 mM NacCl, pH 7.5 (1 column volume)

Wash 1 - 50 mM Acetate, 2.0 M CaCl,, pH 5.0 for Run 1; None for Run 2
Wash 2 — 20 mM Tris, 1.0 M NacCl, pH 7.5 (5 column volumes)

Wash 3 — 10 mM Tris, 75 mM NaCl, pH 7.5 (7 column volumes)

Elution — 50 mM Glycine, 75 mM NaCl, pH 3.1 (6 column volumes)
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10

15

20

25

85 90 95 Cys Ala Arg Arg Thr Thr Thr Ala Asp Tyr Phe
Ala Tyr Trp Gy G n 100 105 110 Gy Thr Thr Val Thr

wo/adoedss735er 115 120 <210> 32 <211> 121 <212> RRATUSRD2E024026

Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic humani zed anti body
<400> 32 Adn Val Gn Leu Val Gu Ser Ay Gy dy Vval

. & ' Legufty Leu Ser Cys
o ‘Shgog{el\?sgdWe iy, P 27 teeottpn ey Lo0 20 Gy
Skip Set Mauafddine @l (2 @lAngv&umed) a Pro Gy Lys Gy
Leu 35 40 45 Tr e p Asp

§r°§‘ ﬁL %WI gf% %Wllt VE{}’E’@r Ar g
Sﬁ)&‘%%hrlé%%té%lésyc%hﬁﬁﬂv&t&hlesqﬁr Lys Asn Thr Leu 65 70
75 Tyr Leu Met Asn Ser Leu Arg Ala G u Asp Thr
Rlua tadaperatyre: Br3°C85 90 95 Cys Ala Arg Arg Thr Thr Thr
Ala Asp Tyr Phe Ala Tyr Trp Gy Gn 100 105 110 Gy
Thr Thr Val Thr Val Ser Ser Val 115 120 <210> 33 <211>

T84 rip P?o?elﬁWSﬁﬁihﬁ%e@Ptdoﬁurﬁﬁs&k/erg%qmﬁﬁfa@edﬁﬁﬁ@5 csRiAdPvolumes of
Description of ‘Artificial Sequence: Synthet

aa mM. zrasdl%ﬁmi\bbwl PHD0S. The aplymps weg wen&ﬁd%ﬁt adogd of

E%pro at?_g Oggpr&a&ct%‘ﬁ eSLIP ’@{ ifw %oll@hgdégr% %eu&@lé §Sfume flush

X{i‘h egamb&ﬁloi’ﬁ)uﬂ@r SAd/thdR S cShimmMadlurGes/offwashl i lvdion. This wash 1
aPrody Lys @ eu Gu 35 40 4 Val Al g .Hi.
splatiqn ﬁonﬁr%ed/%fé%@%l &gféat&y%o &&zr M,{P foF pims, W%Bg iEyas left

I
ggt &?ﬁel&v&l 1‘5@ p. %Qs%lgihgﬁl)s !_;h}%/l’rl kdlg)&é%rbyl—ﬂ’&)lﬁﬁﬁ Vagﬁenré%f 20-WM Tris,

ArMANaCIGhH 745 andTheoltina Whimdkyaf 10ymMgEiQFS gsvld,\;eéilAﬁM 5. The
Thr r Thr, Al.a Phe Tyr

aoslsgel FHbedoves Shuted DIRE gl Provhn A srothise L Gifion with 50

Hm d’l@rgne, 75 mM NaCl, pH 3.1. The product pool was then neutralized to 7.8-8.2

with 2 M Tris pH 8.5. The columns were then stripped, washed and stored. The results

are shown in Table 7.

Table 7: % UDB for with and without calcium washed samples.

Run # Sample % UDB
1 50 mM Acetate, 2.0 M CaCl,, pH 5.0 9.5
2 None (Control) 20.8

A 2-fold reduction in UDB levels was observed for the run that had the additional 50

mM Acetate, 2.0 M CaCl,, pH 5.0 wash.

EXAMPLE 6: Removal of HCP and IRT with Other Divalent Cation Salt Washes

In this example,_the ability of washes containing either MnCl, or NiCl; to remove
impurities from a preparation containing the anti-A monoclonal antibody AAB was

examined.
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<210> 34 <211> 120 <212> PRT<213> Artificial Sequence
<220> <223> Description of Artificial Sequence:

w®bhss78T humani zed anti body <400> 34 d n Val P@A/NS1086/024026

VERL QU Ser Ay Gy Gy Val Val Gn Pro Gy Arg 1 51
O 15 Ser Leu Arg Leu Ser Cys Ala Phe Ser Gy Phe Ser
Leu Ser Thr Ser 20 25 30 Ay Met Ser Val Ay Trp lie
Arg Gn Ala Pro Ay Lys Gy Leu Gu 35 40 45 Trp Val

is lie drp T Tyr Tyr. . Pr
1ol ' e e [ AR P A58 g ¥Rsti cp Tl Jubl @yatent
cathoniSeits biych AVInTHranl @UCHS THd obmtrB0ruby kvekealséDérfdviied — one
Asn Ser Leu_Ar%AIa G u Asp Thr Ala Val Tyr Tyr 85 90

uggg @8 mMaltig §.OAYigNakHy pHiS wash (apdRASE HEH ramyalgpeqtpd) and
' : T Val Thr Val S
2 @Qergﬂf}oﬁg%%b %%3§9=§?5é§§?%¥1%%r7-<52%%- PRT <2135

Artificial Sequence <220> <223> Description of
tificial Sequence: Synthetjc humaniz ant i bod )
Tha S 6 e Rmgete Giowog aalvatlﬁﬁyuwwuﬁeg aéﬁlg}%l‘%ﬂ%ﬁ%ﬂ% a

MRS efetPripicth & b1 (SmP) dohnketed®s o ERUHAN B AISEA FPIT
Al'a Phe Ser Gy Phe Ser”Leu Ser Thr Ser 20 25 30 dy

ciomagegrapliylsy@em. Tihe MatSchacyrus wetd perRirmediay despsib@ helow. As
SR B35, A0 bR At S B B A B v

W8 1TRhidhi wasSRkiablgTAsIB Y hr Ser Lys Asn Thr Leu 65 70

75 80 Tyr Leu G n Met Asn Ser Leu Arg Ala G u Asp Thr
Ala Val Tyr Tyr 85 90 95 Cys Ala Arg Arg Thr Thr Thr

- CalumpndimengionPhd Qg xThlrS an® @y G n 100 105 110 Gy

b B T PR bl 200 O B eneraisn
Skaagd)i ption of Artificial Sequence: Synthetic

Operational flow rate — 230 crﬁ/hr (Load, Flush, Wash‘ 1) |

Equilibration 1 —~ 50 mM Tris, 150 mM NaCl, pH 7.5 (5.0 column volumes)
Wash 1 - Variable (See Table 8 for composition)

Wash 2 — 50 mM Tris, 10 mM NaCl, pH 7.5 (5 column volumes)

Elution — 50 mM Glycine, 10 mM NaCl, pH 3.0 (3 column volumes)
Regeneration — 50 mM NaOH, 0.5 M Na,SO;4 (5 column volumes)

Storage — 16% Ethanol, 50 mM Tris, 150 mM NaCl, pH 7.5 (5 column volumes)
Run temperature: 18-24°C

The MabSelect Protein A column was equilibrated with 5 column volumes of 50 mM
Tris, 150 mM NaCl, pH 7.5. The column was loaded at approximately 40 mg
product/mL resin. The remaining load was flushed out of the column with 5 column
volumes of 50 mM Tris, 150 mM NaCl, pH 7.5. The column was then washed with one
of the solutions described in Table 11. Prior to elution the column was washed with 5
column volumes of 50 mM Tris, 10 mM NaCl, pH 7.5. The product was eluted from the
MabSelect Protein A column with 50 mM Glycine, 10 mM NaCl, pH 3.0. The product
pool was then neutralized to pH 8.0 with 2 M Tris pH 9.0. The column was stripped
with 5 column volumes 50 mM NaOH, 0.5 M Na,SO4 then stored with 5 column

55



humani zed anti body <400> 36 G n Val Gn Leu Val GQu
Ser Ay Gy Gy Vval val An Pro Gy Arg 1 5 10 15 Ser

waeweAssy3teu Ser Cys Ala Phe Ser Gy Phe Thr LBCT/B82006/024026

10

15

20

Thr Ser 20 25 30 Gy Met Ser Val Ay Trp lie Arg @n
Ala Pro Gy Lys Gy Leu Gu 35 40 45 Trp Val Ala His
lie Trp Trp Asp Asp Asp Lys Tyr Tyr Asn Pro Ser 50 55

84S o AT B PRECHR ETs giho »

Relgle Al (LGB rembsd) ind TAble IVAT fomoval)r 85 90 95 Cys Al a
Arg Arg Thr Thr Thr Ala Asp Tyr Phe Ala Tyr Trp Qy
G n 100 105 110 Gy Thr, Thr Val Thr Val Ser Ser 115
Izbl@ﬁdlcgremgwﬂvlﬂgMaugqszwaﬂw 05> Artificial

Seat ¢e—<220 223 o of—ArtT il
S‘B(',]'ng! nge: Synt het i cWﬁ‘anF?E‘amé’Htl body <400>a{l HGP (PPM)
Val @ n Leu Val Qu Ser Ay Gy Gy Val Val dn Pro

GylArg 1 5 10 stbmSeTris,du X §aCkpHSe§ Cys Al al Phe Bg600
Gy Phe Thr Leu Ser. Thr Ser 20 25 30 Gy Mt [Ser Val

B yp Trp T ﬁﬁ\@s@ﬂnﬁk@aﬂéq SWwMack,, ghys.beu 9 u 3514600
A5 Trp|Val AIa Hs lie Trp Trp Asp Asp Asp Lys Tyr Tyr

(52 holh The° Sar Ly ASLe Y Fo 3 WOUTB7 0 1y Loa

Tylrl4 35 | 9605503%) MT“IA?&'UA@IQ@%F ’P*FE? 51Illhr ]-“ArlavclI p '%érsoo

105 110 Al Th \ /Al

Qh—e—A‘——d—-l:y-r—-l:r—p—G A HAF H va
TrH 5/8|W3§e°h°@élrduﬂ<55@"2‘{’}h BpafgdnGh aad MChq o <212> PRT
<213> Artificial Sequence <220> <223> Descri ption of
Artificial Sequence: Synthetic humani zed anti body
b9 IR TRemdxhl WHth vadous/whsiGauBens Gy Gy Gy Val
Val Gn Pro Gy Arg 1 5 10 15 Ser Leu Arg Leu Ser Cys
Ala Phe Ser Ay Phe Thr lLeu Ser Thr Ser

Run # Wash 1 Condition | IRT (%)
1 50 mM Tris, 1.0 M NaCl, pH 7.5 ' 2.78
2 50 mM Sodium Acetate, 1.5 M MnCl,, pH 5.0* 0.77
3 50 mM Sodium Acetate, 1.5 M NiCl,, pH 5.0* 0.47
4 50 mM Tris, 2.0 M CaCly, pH 7.5 0.87

pH 5.0 was chosen due to solubility of MnCl; and NiCl,

Table 8 shows that the level of HCPs present in runs that were washed with solutions
containing divalent cations had 1.5-3.5 fold less HCPs than the control (1.0 M NaCl
Wash). Table 9 shows that the runs that contained the washes with divalent cationic
salts solutions also provide > 3.5 fold IRT removal compared to the run witha 1.0 M
NaCl containing wash solutions. Thus, these results demonstrated that salt washes with
other divalent cations (e.g., with MnCl, or NiCl), different than CaCl,, also were

effective in removing impurities.
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20 25 30dy Met Ser Val Ay Trplie Arg Gn Ala Pro

Gy Lys Ay Leu Gu 35 40 45 Trp Leu Ala Hs lie Trp
wWae@6A3gI3ASp Asp Lys Tyr Tyr Asn Pro Ser 50 S55P@DUERN06/024026

Lys Ser Arg Phe Thr lie Ser Lys Asp Thr Ser Lys Asn

Thr Leu 65 70 75 80 Tyr Leu G n Met Asn Ser Leu Arg

Ala Gu Asp Thr Ala Val Tyr Tyr 85 90 95 Cys Ala Arg

%ﬁv&i@ﬁts ThThddelskied if\gR aftywillRBeoghie, dibe éBi@toGsyerﬁlmusmg no

110 dy Thr Thr Val Thr Val Ser Ser 115 120
RRIOhaR OUGERE EsPerPaEnigtipR-IMpIT e Yasntiiq the spgeific soabpsmens of the

o R IR AUl ld L 5Bl RO RS passpd by the

¥low@hgiclseis. Gy Gy Gy Val Val Gn Pro Gy Arg 1 5 10
15 Ser Leu Arg Leu Ser Cys Ala Phe Ser Gy Phe Ser Leu
Ser Thr Ser 20 25 30 Gy Met Ser Val Gy Trp lie Arg
Gn Ala Pro Gy Lys Gy Leu Qu 35 40 45 Trp Val Ala
Hs lie Trp Trp Asp Asp Asp Lys Tyr Tyr Asn Pro Ser 50
55 60 Leu Lys Ser Arg Phe Thr lie Ser Lys Asp Thr Ser
Lys Asn Thr Leu 65 70 75 80 Tyr Leu G n Met Asn Ser
Leu Arg Ala G u Asp Thr Ala Val Tyr Tyr 85 90 95 Cys
Ala Arg Arg Thr Thr Thr Ala Asp Tyr Phe Ala Tyr Trp
Gy Gn 100 105 110dy Thr Thr Val Thr Val Ser Ser 115
120 <210> 40 <211> 120 <212> PRT <213> Artifici al
Sequence <220> <223> Description of Artificial
Sequence: Synthetic humani zed anti body <400> 40 G n
Val G n Leu Val Qu Ser Gy Ay Gy Val Val Gn Pro
Gy Arg 1 5 10 15 Ser Leu Arg Leu Ser Cys Al a Phe Ser
Gy Phe Thr Leu Ser Thr Ser 20 25 30 Gy Met Ser Val
Gy Trp Val Arg Gn Ala Pro Gy Lys Ay Leu Gu 35 40
45 Trp Leu Ala Hs lie Trp Trp Asp Asp Asp Lys Tyr Tyr
Asn Pro Ser 50 55 60 Leu Lys Ser Arg Leu Thr lie Ser
Lys Asp Thr Ser Lys Asn Thr Val
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65 70 75 80 Tyr Leu G n Met Asn Ser Leu Arg Ala Gu
Asp Thr Ala Val Tyr Tyr 85 90 95 Cys Ala Arg Arg Thr

wabeos/IB873Al a Asp Tyr Phe Ala Tyr Trp Gy G n 1POI/18506/024026

10

15

20

25

30

110 dy Thr Thr Val Thr Val Ser Ser 115 120 <210> 41
<211> 120 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
hwARn gefnadiki body <400> 41 G n Val Gn Leu Val GQu
Ser Gy Ay Gy Val Val Gdn Pro Gy Arg 1 5 10 15Ser
Leu Arg Leu Ser Cys Ala Phe Ser Gy Phe Ser Leu Ser

A S?%n@ﬂv%sfggpla el 24 g i e eflofirm o souree

| i e TR e elh)éﬁd & orimbreAgipufities, o6 ﬁﬁn the steps
60 LeuElLys Ser Ar LgﬁﬁThr lie Ser Lys Asp Asn € P

Asn Thf: Val 65 70 75 80 Tyr Leu G n Met Asn Ser Leu

Arg Ala G u_.Asp. Thr ALa.Val Tyr 095 Ala

Ao Ay ThidiBingihe Apbindhe Rl bk R AR

G n 100 105wé|511191 Ehy'Fd Bindit3 agh@l wills bikkér sSﬁItloﬁ%bntltﬁﬁ_’ng a divalent
120 <210> 42 <2 1> 113 <2 2> PRT <213> Artificial

Sequer?@'éOB:EEQUB rePOBSOMed dRI iNpyritdds; Apd irgdoyprang the protein from
Seque eti body <220> <221>
%%g‘%ﬁgeﬁtz‘ﬁ%w%@“‘%’g ﬁﬁ?ﬂé <220> <221> MOD RES

<222> (7) <223> Ser or Thr <220> <221> MODJRES <222>

( 14) <223> Thr or Ser <220> <221> MOD _RES <222> (15)
The method of claim 1, wherein said one or mofe impurities are selected from
the group consisting of: intron read through variant species (IRT), under

disulfide bonded species (UDB) and low molecular weight species (LMW).
3. The method of claim 2, wherein said one or more impurities is an IRT.
4. The method of claim 1, wherein the AP binding protein is an antibody.
5. The method of claim 4, wherein the antibody is selected from the group

consisting of: an antibody fusion, a murine antibody, a chimeric antibody, a

humanized antibody, and a human antibody.

6. The method of claim 1, wherein the Ap binding protein is a humanized anti-AS
antibody.
7. The method of claim 6, wherein the humanized anti-Ap antibody is selected from

the group consisting of: 3D6, 10D5, 12A11, and 12B4.
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<223> Leu or Pro <220> <221> MOD RES<222> (30) <223> H
e or Val <220> <221> MOD RES <222> (50) <223> Arg,

W@R006/188731Lys <220> <221> MOD_RES <222> (88) <2PGEHUYANG6/024026

or Leu <220> <221> MOD_RES <222> (105) <223> G n or

Gy <220> <221> MOD_RES <222> (108) <223> Lys or Arg

<220> <221> MOD RES <222> (109) <223> Val or Leu <400>

82 Asfhiamthedlof Meim Thwh&le taa fFrioding pr@ein HagingRndFcVegion is

Xaa Xaa 1510 15 Gn Pro Ala Ser He Ser Cys Arg

Ser sﬁﬁcog’ﬁ’a@%}‘ﬁo@t}c%a Tyr Ser 20 25 30 Asp Gy Asn

Ala Tyr Leu H's Trp Phe Leu A n Lys Pro Ay A@n Ser 35

40 45 Pro Xaa Leu Leu H e Tyr Lys Val Ser Asn Arg Phe

Ser Cie Matholrod cﬁlm155wﬂi6rei‘-ks1]he A{fgbiﬁh'mg&asteiﬁlmvﬁigranﬁc)tegion is

Ser Phe Thr L He 65 70 75 80 Ser
véﬁyw@gulaﬁﬁﬁp@clwﬁa hinee apgferfyyarsr((rHEY elber

Gln Ser 85 90 95 Thr His Val Pro Trp Thr Phe Ay Xaa

Gy Thr Xaa Xaa Gu He Lys 100 105 H O Arg<210> 43

£0.11>Thd hettpdf cRIAL 1x¥hareinttht iFt ibridihg Keeqtieomerise? @>or more of

<223> SCr,i n of Artificial Sequence: Synthetic

hurranf?g’z ?‘?‘%‘%&Wk@zo> <221> MOD RES <222> (1) <223>

Gu or Gn <220> <221> MOD_RES

11.  The method of claim 1, wherein the Fc binding agent is immobilized on a solid
phase.
12.  The method of claim 11, wherein the solid phase comprises one or more of a

bead, a gel, a resin, and a particle.

13.  The method of claim 1, wherein the divalent cation salt comprises a chaotropic

salt.

14. The method of claim 1, wherein the divalent cation salt is selected from the

group consisting of: CaCly, NiCl,, MgCl,, and mixtures thereof.

15.  The method of claim 1, wherein the buffer solution containing the divalent cation

salt has a pH value in a range between about 4 to about 8.

16.  The method of claim 1, wherein the buffer solution containing the divalent cation

salt has a pH value in a range between about 4.5 to about 7.5.

17. The method of claim 1, wherein the buffer solution has a divalent cation salt

concentration in a range between about 0.1 M to about 5 M.

18. The method of claim 17, wherein the buffer solution has a divalent cation salt

concentration in a range between about 0.5 M to about 3 M.
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<222> (7) <223> Ser or Leu <220> <221> MOD _RES <222>
(46) <223> G u, Val, Asp, or Ser <220> <221> MOD_RES

WO 2BB438768) <223> Thr or Ser <220> <221> MOD RESII/AIAR6/024026
(75) <223> Ala, Ser, Val, or Thr <220> <221> MOD_RES
<222> (76) <223> Lys or Arg <220> <221> MOD_RES <222>
(89) <223> G u or Asp <220> <221> MOD RES <222> (107)

agz 3> "[lh% élé?ﬁctd-er({;'? cv'ﬁfhop %vh%gelﬁ(ﬂﬁ b\{@fer g%lﬁtldn? é’onvﬁhmgg;ﬂl%ﬂﬁn cation

Arg Lemlt &anpx@y&s atleast AbautSed I\/DCyCE’he Thr Phe Ser Arg
Tyr 20 25 30Ser Met Ser Trp Val Arg Gn Ala Pro Ay
Lys Gy Leu Xaa Leu Val 35 40 45 Ala G n lie Asn Ser
al G%e%%’ih&%f cldln frWhe}_éiﬁ tkfé”ﬁlffé% Bolti@&n MeHtairg2iefent cation
Lys Gy Arg Phe Thr I'ie Ser Asp Asn Xaa Xaa Asn
5 Thr Lsallthpﬁfﬁswleiﬁ aBGutIZeMN%%lzl\/bt Asn Ser Leu Arg
Ala Xaa Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Ser
Gy Asp Tyr Trp Gy AGn Gy Thr Xaa Val Thr Val Ser
qu 10fhe I dLOF FAROP, witkreir Hebukis ssladfidr cdiftdfinifg bddtvalent cation
Artificial Sequence <220> <223> Descr | ption of
Art i f iselt apmpaspsahleast aBowhk €2Claumani zed ant i body
<400> 44 Asp Val Val Met Thr G n Ser Pro Leu Ser Leu
Pro Val Thr Leu Ay 1 5 10 15 Gdn Pro Ala Ser lie Ser
10 Qs ArftheIesth&eof SR Bevhdrein thd RepBT adeurbid@ tbHAB Binding protein to

an Fc binding agent and washing the Fc binding agent are performed at a

temperature in the range between about 2°C to about 24°C.

23.  The method of claim 1, wherein the one or more impurities comprise one or
15 more of a host cell protein, a host cell DNA, a cell culture protein, and mixtures
thereof.
24.  The method of claim 1, wherein the one or more impurities comprise an

undesired species of the protein having an Fc region.
20
25.  The method of claim 1, wherein the undesired species of the AP binding protein
comprises one or more of antibody chains or fragments thereof having intronic
read through sequence, one or more antibody chains or fragments thereof having
an improper disulfide linkage, a half-antibody or fragment thereof, a light chain
25 dimer or fragment thereof, and a heavy chain dimer or fragment thereof.

26.  The method of claim 1, wherein the step of recovering the Ap binding protein
from the Fc binding agent comprises eluting the protein using an elution buffer
having a pH in a range from about 2.0 to about 6.5.
30
27.  The method of claim 1, wherein the method further comprises a chromatography

step selected from the group consisting of: anion exchange chromatography,
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Asp Gy Asn Ala Tyr Leu His Trp Phe Leu G n Lys Pro
Gy Gn Ser 35 40 45 Pro Arg Leu Leu lie Tyr Lys Val

W®e006A3813Arg Phe Ser Gy Val Pro 50 55 60 Asp PCTUPIvE6/024026

10

15

20

25

30

Ser Ay Ser Gy Ser Ay Thr Asp Phe Thr Leu Lys lie 65
70 75 80 Ser Arg Val Gu Ala Qu Asp Val Gy Val Thr
Tyr Cys Ser A n Ser 85 90 95 Thr His Val Pro Trp Thr

Phe 4 T :

i g<2 1655 B Sfed o ¥OgBhy b i Pad R atography
Sequerand hy@@pholi2 2Berabéscelirphatography MICK i ci al

Sequence: Synthetic humani zed anti body <400> 45 Gu

Val Gdn Leu Val Qu Ser Gy Gy Gy Leu Val Gn Pro

Gy G'Mle]mg‘thé@otiéaﬁ[ Wikdteifiile &%%o@%rﬂ@f%orﬁkﬁse@'a@hﬁﬁﬁatography
Gy Phe Thr Phe Ser Arg Tyr 20 25 30 Ser Ser Tr

Val ArstepGieteciaiderden the@roup gansistipg bé dny@oxymmte\dnromstogtaphy,
45 Al a n l i Val Asn Ser

acp THBANAR A5G BE her o Piehy G el A pilalgp Ffanol
Asp AsjredbitatioyiSreherde %MSG e T §RP- ﬁﬁﬂ%i ARl BPorh@bfdehiding.

Met Asn Ser Leu Arg a Gu Asp Th a Val Tyr Tyr

Cys 85 90 95 Ala Ser Ay Asp Tyr Trp Ay An Gy Thr

Vi
B Pyeribpd8be A Frind iR et bdn 35 3500 Tokiisd b o
Descr impbiedntrad refd-thrbugh edriabagfeheprotey afdibe iebition solut1on
humani zed , ant i body <400> 46 Val Val Thr
Ser PrionjakngHe nrafgindias ajgyel @ﬁmtroeae@rgbr%lz% vEgants th@r fp at least 5
Pro Al @1d3eés thhl?thg%ve%ﬁmﬁﬁﬂ ré%rt h Gaflan?€in the ’éoﬁrbcehquld
Tyr Ser 20 25 30 Asp d )5 Leu H's Trp Phe
Leu G n Lys Pro Ay Gn Ser 35 40 45Pro Arg Leu Leu

R iSRS S e g e
Leu Lyige Elu@ioﬁ 501?1@017 BasBPleRf of MMtebn\MBhd-Erbugh vriehtd tH¥ Bs at least 10
Val yr Cys Ser A n Ser 85 90 95 Thr H's

Val Pribldfiss i tteeretb fingon raadyhmnigh gganyaih & Gowehquid.
Lys

(D

31.  The method of claim 1, wherein the one or more impurities comprise one or
more intron read-through variants of the protein and the intron read-through
variants comprise less than about 1 % of a species of said protein in the elution

solution.

32.  The method of claim 31, wherein the intron read-through variants comprise less

than about 0.8 % of a species of said protein in the elution solution.

33.  The method of claim 32, wherein the intron read-through variants comprise less

than about 0.5 % of the species of said protein in the elution.

34.  The method of claim 33, wherein the intron read-through variants comprise less

than about 0.2 % of a species of said protein in the elution solution.

35.  The method of claim 1, wherein the one or more impurities comprise one or

more low molecular weight species of the protein and the low molecular weight
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100 105 HO Arg Thr Val Ala Ala Pro Ser Val Phe H e
Phe Pro Pro Ser Asp Gu 115 120 125 G n Leu Lys Ser

w@kae/IB873Al a Ser Val Val Cys Leu Leu Asn Asn PPET/LISI06/024026

10

15

20

25

30

135 140 Tyr Pro Arg Gu Ala Lys Val @n Trp Lys Val
Asp Asn Ala Leu G n 145 150 155 160 Ser Gly Asn Ser
Gn Gu Ser Val Thr Qu G n Asp Ser Lys Ser 165

170 175 %bs T ofla : :
Lys Alsge%géé c%%féns%q%ssﬁgl ?ggt tsg ﬂgeh@%‘o{ﬁﬁd b}gtém?g{ the elution
Al a CywlfHon. Val Thr Hs Gn Ay Leu Ser Ser 195 200

205 Pro VvVal Thr Lys Ser Phe Asn Arg Ay Gu Cys 210

215 <210> 47 <211> 442 <212> PRT <213> Artificial

SRAUeniR meROF of AT 3 DRRIdER AL wAho b dihf W&gﬁﬂ s‘})emes comprise less
Sequence: Synthetic humani zed antibody <40

Val Gthaighouval8 %lofl aSpeci€slof s@idypraiein ihdie &Iaﬂloquiuutmno

Gy Gy 1 5 10 15 Ser Leu Arg Leu Ser Cys Ala Ala Ser

Gy Phe Thr Phe Ser Arg Tyr 20 25 30Ser Met Ser Trp

Vg, ArtheG@hethOl 8f Elain 86 Ywiersin Ghe/lobvaroletilat-Réi esies &éinprise less
45 Ala G n lie Asn Ser Val Gy Asn Ser Thr Tyr Tyr Pro

Asp Thhanahous0.55% of@ spgaies@fpaidmyoteinen iy elptien sdution: g

Asp Asn Ala Lys Asn Thr Leu Tyr 65 70 75 80 Leu Gn

Met Asn Ser Leu Arg Ala Gu Asp Thr Ala Vval Tyr Tyr

G 85T OmMShodbacisen 3G whebsip tHeylowTthpleGhlyr &ﬂghﬁp}tcﬂa’héomprise less
Leu Val Thr Val Ser Ser 100 105 110 Ala Ser Thr Lys

Qy PrigamghouQi2 Piof appepigsf spidpretep: indhe @évorL%uqops

120 125 Ser Thr Ser Gy Gy Thr Ala Ala Leu Gy Cys .

Leu Val Lys Asp Tyr 130 135 140 Phe Pro G u Pro Val

THr. VaTheSmethdd pf Alsim Sewh@bip thé and eundiferimBeritidsd®nipFiBe one or

155 16OGI Phe .Pro a Val.lLey G n Ser..

Ser G orClRaTHisdgRe bgiteiygrens of s redeingiH (i ndgEisuisice
Thr Veorlde® vaeintsS®m I%i%% 1458 thad 2% ottr’s %l JF a KpEcidstF s&ﬁ%rotem in the
190 Tyr lie Q/s Asn Asn Hi's Lys Pro Ser Asn Thr

Lys Vagluidgpsalyteomi 95 200 205 Lys Val Gu Pro Lys Ser

Cys Asp Lys Thr His Thr Cys Pro Pro Cys 210 215 220

Pro Ala Pro Gu Leu Leu Gy Gy Pro Ser Val Phe Leu

Pi® Prohdmethdaddf eidfin 385wR46in the under-disulfide bonded variants comprise

less than about 10 % of a species of said protein in the elution solution.

41.  The method of claim 40, wherein the under-disulfide bonded variants comprise

less than about 5 % of a species of said protein in the elution solution.

42.  The method of claim 41, wherein the under-disulfide bonded variants comprise

less than about 2 % of a species of said protein in the elution solution.
43.  An AP binding protein purified according to the method of claim 1.
44.  The protein of claim 43, wherein the protein is an antibody.

45. A kit comprising reagents for purifying an AP binding protein having an Fc

region from impurities, the kit comprising,
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Lys Pro Lys Asp Thr Leu Met lie Ser Arg Thr Pro Gu

Val Thr Cys 245 250 255 Vval Val Val Asp Val Ser His
WORWw6A38I3Pro G u Val Lys Phe Asn Trp 260 265 2FOWYR2006024026

Asp Gy Val Qu Val Hs Asn Ala Lys Thr Lys Pro Arg

Gu 275 280 285 Gu An Tyr Asn Ser Thr Tyr Arg Val

Val Ser Val Leu Thr Val Leu 290 295 300 H| s Gn Asp

ggg éig 315 %% f{fxae%&'ﬁﬁﬁﬁrthégﬁ) Eé%n% %‘%ﬁleﬁ’?&tmn salt, and

Thr lie SeraEcybmAingalgym, &ldy 325 330 335 GI n Pro Ar

GQu Pro Gn Val r _Thr Leu Pro Pro Ser Arg Asp Glu
340 345 3500t I‘PﬁﬁowéeAsn Gn Val Ser Leu Thr Cys
Leu Val Lys Gy Phe Tyr 355 360 365 Pro Ser Asp lie
Ala Val Gu Trp Gu Ser Asn Ay Gn Pro Qu Asn 370
375 380 Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
Asp Gy Ser Phe Phe 385 390 395 400 Leu Tyr Ser Lys
Leu Thr Val Asp Lys Ser Arg Trp Gn Gn Ay Asn 405
410 415 Val Phe Ser Cys Ser Val Met His Gu Ala Leu
Hs Asn His Tyr Thr 420 425 430 G n Lys Ser Leu Ser
Leu Ser Pro Ay Lys 435 440
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