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AWYLO D BETA PEPTI DE AND METHODS USI NG SAME CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] This application clainms the priority
benefi t Ofw%rz%?/dflaisﬁﬁ‘a' patent applications U 'S.  SeriapcNes2006/016071
60/ 676, 093 April 29, 2005, and U. S. Serial No. 60/704, 818,
filed August 1, 2005, all of which are incorporated herein by
reference in their entirety. FIELD OF THE | NVENTI ON [ 0002] The

i nvention concerns antibodies to anyl oi d-beta peptide. The invention
further concerns use of such antibodies in the treatnment and/or

prevention of dise i B@/m
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peptide (A[3), which is the cleavage product of beta amyloid
precursor protein (3APP or APP). APP is a type | transmenbrane

gl ylcoprot ein that contains a | &g eCt1diH NWENTEOM nal domain, a

t ransnenbr do
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of am no Q2] AB appear s to have a central role in the

neur opat ho‘?g%gﬁ%fSh% eimer's disease. Famlial fornms of the disease
have been linked to nutations in APP and the presenilin genes 1 WO

3150 165, TN 490 KU 6 Wor €05 ShoSsaneb e A Offgey b

mut at i ons [00031 hese Yenesicasul t in i ncreased production of the
42-amno acid formof A3, the predom nant formfound in anyloid
pl agues. Moreover, immunization of transgenic m ce

BACKGROUND OF THE INVENTION

[0004] Alzheimer’s disease (AD) is a degenerative brain disorder characterized clinically

by progressive memory deficits, confusion, gradual physical deterioration and, ultimately, death.
Approximately 15 million people worldwide are affected by Alzheimer’s disease, and the number
C is expected to increase dramatically as lifespan increases. Histologically, the disease is
characterized by neuritic plaques, found primarily in the association corfex, limbic system and
basal ganglia. The major constituent of these plaques is amyloid beta peptide (Af), which is the
cleavage product of beta amyloid precursor protein (BAPP or APP). APPisatypel
transmembrane glycoprotein that contains a large ectopic N-terminal domain, a transmembrane
domain, and a smali cytoplasmic C-terminal tail. Alternative splicing of the transcript of the
single APP gene on chromosome 21 results in several isoforms that differ in the number of amino
acids.
[0005)] AP appears to have a central role in the neuropathology of Alzheimer’s disease.

Familial forms of the disease have been linked to mutations in APP and the presenilin genes



t hat overexpress a di sease-linked nutant form of APP with human AP
reduces plaque burden and associ ated pathol ogi es (Schenk et al.,
1999, Nature 400:173-177; WO 99/27944), and peri phera

adni ni st r awbameofiss@nt | bodi es di rect ed agai nst A(3 aISOPCHUﬂmamnmhaque
burden in the brain (Bard et al., 2000, Nature Medicine
6(8):916-919; WO 2004/ 032868; WD 00/72880). [0006] It has been
reported that Fc-nedi ated phagocytosis by mcroglial cells and/or
macr ophages is inportant to the process of plaque clearance in vivo.
Bard et al., Proc. Nail. Acad. Sci. USA 100, 2023-2028 (2003).
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are |nvolved in clearance of amyioid-[3 1n vivo by | mrunot her apy.
Bacskai efinkgd mutgtions pgethipss geres repdlt inarpaeaygpmoduotimmonf thepgsmino agid formy of AB,
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ni cr ohenof'FH4fé ?ﬂSZcPI%’WSt(?&ﬁ%%ﬁF@ln{ ”WC’ %ﬁ’v@ thizat i on with

anti body gjopgct ed tiBedianaay t%r@kofe%laﬁ‘d%@@@ﬁﬁﬁlsﬁ@app%&h RAHYtreatment and
recognition of deggsﬂeci forms of anyloid beta peptide. Racke et al
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[ 0008] Thfr@}i@ﬁ@uh 1k ibgsni o pide itlg@ bt et maagequﬁtea ldb&eﬂd}:ﬁiehﬂﬁ&m@ldittﬂa]h@ﬂeﬂ@d

patents an tent . Ilcatlonsa ar e ref. er The di scl osures, o

Phese. pubrieibpanatnh BT Rt wpias “S Sl Can SPilebi it SreteR he

r ef er-enc ehunBil b bRUIVNEERR¥r 6l T 5z A-NVEINBI7OPL002). It has been suggested that

: ) exacerbation of cerebral amyloid angiopathy (CAA)-associated microhemorrhage in APP

transgenic mice by passive immunization with antibody directed to beta-amyloid is dependent on
antibody recognition of deposited forms of amyloid beta peptide. Racke et al., J. Neurosci,
25:629-636 (2005). Passive inununization with antibodies against a peptide component of an
amyloid deposit, which antibodies are devoid of Fe regions, has been suggested in order to
decrease the risk of inflammation. WO 03/086310. There remains a need for antibodies and
other immunotherapeutic agents directed against A3 having improved efficacy and safety profile,

and which are svitable for use with human patients.
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[ 0009] The invention disclosed herein concerns antibodi es and

pol ypeptides that bind to GCtermnus of A(3 peptide. In one aspect,
the invention provides an anti body or a polypeptide that binds to

Al 31. 40, AR 206iisapd Al 31.43, wherein the antibody or pthes2oes016071
pol ypeptide binds to Apt-40 with higher affinity than its binding to
A(3i_42, and A(31.43, and wherein the antibody or the pol ypeptide
binds to an epitope on API-40 that includes am no acids 25-34 and 40.
In some enbodi nents, the antibody binds to AP1.40 with at | east
about 40-fold higher affinity than its binding to ADl 42 and/or
A(31. 43. odi nent e anti body .i.s not .an bod 294,
(00101 i n IHBE her *agpeiE e Rs R GuRE i PR CHRE: G sl Jppaten
(interc hanigﬁiabh@hs) at pEgencedV The didapsass d”f@h@ﬁ@]nd)hﬁﬂﬂﬂﬁlﬁ@lﬁﬁl afiretibreard Beasby
chain and.li ai n.variable regions of 6Gare shown in Figure 1
The conpléW@ﬁ?%W?q 4885 ni ng regi on (CDR) portions of antibody 6G
(i ncluding Chothia and Kabat CDRs) are al so shown in Figure 1. [0011)
I n anot her aspect, the invention also provides antibody variants of
6G with amino acid sequenBBERIEHYRARY OF THEHINVENTION012] I n anot her

aspect, thepgoopvent iR iRraNdH8RIAM R Qﬁ?}g%né:é?ﬁgﬁdu%' &8 pdype; a%%& b 162
region of the antibody 6G or its variants shown in 8 §

enbodi mentC-teimaus HaReptids. dn gue gspaghthedpeniomnroyips ag ﬁfﬂiltt?éﬂ gr mlynenhde that
anot her emghpd] Eonk[ﬂ a0, Aﬁh % &{d@%@ﬁ T&vhbﬁuﬁh%ﬁﬁé/d Cbtp %{erbo%eﬁtﬁ@ bm@swolm g&’Wlth

6G In yet another enb anent contalns one or

var)i abl e H@F@ﬁ@mtﬁfk%ﬁ%m}dﬂ@f@ A@haq fﬁld hapfndaipperity (e aptiiody @iffh? pféypeptxde

ant i body 6gds Jtonan)éﬁﬁolﬁrbgtérﬁ? ho tﬁmwd@?ﬁqmo S(h& 25t§48a93@5't In%@fﬁ% @1&19&11195&@5 He
nore variable regions froma lig chain and/or_a heavy chain shown

in Fi gur @tbody fingete As@rm‘h@%atéﬁ#ﬁ@avlﬁéﬂtfoldm&erﬁf%@%hﬁn Gindiners Abne or

nore CDRs ahd/9m@.,]. i188éme &H&IdIn@RIHR hnitholE B\t ﬁﬁﬁbd&z Bbat he antibody
6G [0013] In another aspect, the inventlon provi ol ypepti des

(whi ch nmay?%P! may Toene ssmsetadhe BRI PERYHISH PR EIGORRC GrErchrgsabhetemred

the fol | ows@y: TR arﬁlﬂ@a@d{ sﬂg&ﬁe@ﬂ(&%aﬁfchaﬂtah@ﬁgm chfv@lablebSsidA ok 80LS
shown in Table 3; fromthe heavy charn of antib 05’ 6G _or

its vari &g g ﬁt&m § nThesppalementayty deipminmg rgipnd GRR) peHEvsCH amﬂvoéx 6G

anti body gﬁ:l@drm& thotMiabh BRIt SHRWre Aso¥Rowh 80348959 PCTI US2006/ 016071
in Tabl e fromthe |Iight chajn of _ antibod Gor_its

vari ant s éq%#] i nr 'einﬁlPoéheiB,asljé‘jt thg ﬁ’l”%%tlo@@ﬁ% PYOV T ETHIBOHY e‘é‘wng %WH? amino

anti body @0d eduubdcSs dpictediit Tat8hown in Table 3; f) three CORs fromthe

l'i ght chai nd three fromthe heavy, chain f antlqu Gor its
variants 406N in ERABIET SPestG® [TGRIE PEIFRIP HEPOBT GUPHEGE » fragment or &

pol ypept [ da%ﬁm(o\Mﬂecahnmy 6Qlor fBYarants shevbin Tanltalsb@dyae enfb@ﬂiﬁfeh‘@tlﬁ@ra@ﬂi\ynt isa

]9 In S)ef)r or %‘I)c 1ain ofe:the antllbotw &9 Inaaz'lotger em%odlg‘g{ﬁe thg(%ragment isa hea;[/y cham 01‘f tour
antibody 6G. In yet another embodlment the flagment contains one or more variable regions
from a light chain and/or a heavy chain of the antibody 6G. In yet another embodiment, the
fragment contains one or more variable regions from a light chain and/or a heavy chain shown in
Figure 1. In yet another embodiment, the fragment contains one or more CDRs from a light
chain and/or a heavy chain of the antibody 6G.
[0013] In another aspect, the invention provides polypeptides (which may or may not be
an antibody) comprising any one or more of the following: a) one or more CDR(s) of antibody
6G or its variants shown in Table 3; b) CDR H3 from the heavy chain of antibody 6G or its

variants shown in Table 3; ¢) CDR L3 from the light chain of antibody 6G or its variants shown



CDR(s) derived fromantibody 6G or its variants shown in Table 3; b)
a CDR derived fromCDR H3 fromthe heavy chain of antibody 6G

and/or c) a CDR derived fromCDR L3 fromthe light chain of antibody
6G I n sonwoendsadsosents, the CDR is a CDR shown in Fi geeBUL006iNGSDITE
enbodi ments, the one or nore CDRs derived fromantibody 6G or its
variants shown in Table 3 2 are at | east about 85% at |east about
86% at | east about 87% at |east about 88% at |east about 89% at

| east about 90% at |east about 91% at |east about 92% at | east
about 93% at |east about 94% at |east about 95% at |east about

96% at I%@%m@mmm@e?&m@ﬁodl%%tjhﬁmwofa‘i%?{%we @Ius'\sﬁa&ss @aﬁsma%% ¢)

identical to at |éast one, at least two, at Ieast hr ee,

four, at IerasEDRp frem thyheaty shalof antdody EhRstsORieE @pwntusTabéﬂ &rthege CDRs
[ 0014] I'n ﬁ%ﬁﬁﬁe ﬁﬁp‘%g&mtﬁv&e tb@\s @QB théhe@vmgﬁtof ChfBodd Ba Ot H?vmiant%shog&%x

enmbodi nent s is a a CDR ereMmmnEMS
is a conblTﬁélﬁ ﬁoﬁh%m\f@mma@afheamml@@@ﬁbpwldes (Eth(T&V@bm@léfl@Fé@ an egibbined

CDR' or ds, r Y1) ggpﬁ
cont ai ni n%&r‘% ol o or i G oPlab RAIoWHE B on Him0Yor) WAty QTRAL AT sho

a
and/ or e Aoy RO e BORTS B o Tl ) § CBByiearedive DR
i nvent i on sy, i 'H@fﬂf}/%ﬁéxh ngmbo tyraseotam& ¢) Q@Rddeﬂeéatﬁom ChR mcsnbﬁa@mgﬁ%f

the invention is hunmani zed sonme _enbodi nent s,

ant i body F@l%ﬂ?@ébf@%ﬁG Illﬁm%"o‘%boé%iﬁr%ﬁpg 159ﬁ35’Ra%1?9%66191g‘(16|1 In some

pol ypept i dgbodiSedts %63611%% mlofé Cﬁ&%u@émﬁﬁl mrascgﬁ 6 BiitsARthROwh & Table 3
poljypeptide) is subst ant L The heavy chai n const ant

regi on of altéﬁélea%ﬁﬁlp%é?’/ésa’f FF&V ab@t ﬁ%rﬁt éFﬁﬁi &€ Iea&kﬁb@%ﬁ%» destoout

such as | g6 el.tq%t a'bg@%‘i/ ﬁwa@%o&t@ﬁ%, w@smxutlﬁ% WSt ab%uf:dfmat 1@&Gabout
lg&, 19&3, the antib

N - A R e Pt AT M B ARG XU AL S 1

sone errbogmem% idehfi@l @rart {cRQdYe, of ledshRvoDQl13tBERIek, 4816 QNBIT] & RBstTive MR aMYast
chai n const ant glon havi n |npa|red effector function, wherein the

heavy chaWﬁCgﬁﬁﬁf fHtor 15 ¥4188/ conprises a Fe region. In sone
enbodi rren{(meqt he Nigkotensydoaini«an, e CHREs FRabL DR Th Stikr BEbod0Gs 1S DR

RS L AP G A N E NN TR TR

sequence, CHireEEO¥rEE bRbHEYCDR" 6f "ekidfded mnmmdzyl ofifer potdsp@pPinydeehs not

DACPESTY BTN X e N S R e M)

the pol ypephtig, i - a hunen heavy -chain IgGQa constant region

contai ni nﬂ]ﬂtlgﬂe fol lln \s,gnll’]egem otdi?i%entos nt?xe alﬁ%g’(?ypo he 1HVBH§§§ 958a %%nagl ntllbogy aI% oqqer

. embodiments, the antibody of the invention is a humanized antibody. In some embodiments, the

: ) antibody is monoclonal. In some embodiments, the antibody (or polypeptide) is isolated. In

some embodiments, the antibody (or polypeptide) is substantially pure,

[0016] The heavy chain constant region of the antibodies may be from any types of

constant region, such as IgG, IgM, IgD, IgA, and IgE; and any isotypes, such as IgG1, 1gG2,

[eG3, and 1gG4.

[0017] In some embodiments, the antibody or the polypeptide described herein has

impaired effector function. In some embodiments, the antibody or the polypeptide comprises a

heavy chain constant region having impaired effector function, wherein the heavy chain constant

region comprises a Fc region. In some embodiments, the N-glycosylation in the Fe region is



nunbering with reference to the wildtype I g&a sequence). |In sone
enbodi nents, the antibody or the pol ypeptide conprises a constant
regi on of 1gG4 conprising the followi ng nmutations: E233F234L235 to
P233Vv234 am no acid positions are based on 016
nunber|n$2§%28%h§?ﬁ?n anot her aspect, the invention prggﬁgggmgyunn
pol ynucl eoti de (which may be isolated) conprising a polynucleotide
encodi ng a fragnent or a region of the antibody 6G or its variants
shown in Table 3. In one enbodinment, the fragnent is a |light chain of
the antibody 6G In another enbodinment, the fragnent is a heavy
chain of the antibody 6G |In yet another enbodi nent, the fragnent
contai ns GAEOE: HbyoeiaeatbPaBlcaisthaficoneion pasarises 4 metiontvethin ta b glycosylation
heavy chairg ?Eltlglh@aqﬁa{cb RadynH e Fb 'i‘ng&xtof%%Bhﬁfdy %Fﬁ%@eﬁ@d&tw ndthg -

fragment contains one or nmore (i.€., one, four, five,

si x) conpleditentaed: 1) seret enbpdineal. thebs @ﬁ@llqstitfp@)!aw drsem ¢rgndimestsaihn
and/or a hﬁ@&)ﬁhﬁh%bﬁktéﬁt 161'0#33 ok lc‘ilg% @r@ne ﬁo@)q%%tlde idla ﬁiﬁ%h&%w%ﬁ&ﬁ@é@%

the invention is a polyntcl eotid e isolate Z conprising
a pol ynucIcé’@)‘itﬁnéi@8Pﬁ&?nt@ﬁ&’6§€§0lll‘b’ﬁn%ft‘it»“iﬁ%ﬁyA Bt 3367481 famtine agifown

in Table glumbamgsvﬁffﬁe%@QfOWWIﬁ ptehgemle%&@ eptbhe eﬁQSﬁ?&b%@Qhe@nﬁﬂSb%&

or both of the E ynucl eoti des shown in
NO 10. [ OOPHF PPHPEHIGE RupPrissbeonstant ﬁ@lqnmfésﬁ‘} prlfslag ﬂ@é@llowmg mutations:

pol ynucl eghigies senzadiphs \anyanfs. these apitol a@faqioﬁﬁo&lafpda%b dﬁ%&%ﬂttﬂu%gﬂno
fragnments) or pol ypepti des descri bed herein. ‘%%Bn anot her

aspect, ttﬁ%ﬂlﬁhvent |I§ﬁnﬂ}1@\?ﬁﬁﬂ’é%ﬂ19§8‘@éﬁ%1 DEFVides aaplbi@u fegicmay by isolated)

cloni ng veshpfisig @Mym@ﬁ&u&%héoalneqmgmsmga%yon%ffﬂ{efasnmym% ll@%iafé@
di scl osed herejn. I'n anot her aspect, the invention is a ost

cel | conpfFiaThy Tablﬁ%r %Eﬂt“l cappdigent, @ﬁé@&ﬂﬁﬁ isfriehbshaind thermnlibrigicss In

descri bed aﬁtﬂﬁ&le&bocﬁl&‘é&?)ﬂhe hﬁglﬁeﬂ@lsfmfea\%&ﬂa%'fof tileRBtHoay 801 TPkt hﬁoﬂ%r
conmpl ex of A(3i_40 b%_ ggy anti body 6G or. its  variants shawn

Tabl e 3. f@émwmnﬂ% Copdaypscane of mare;vatjahit fegiAny igom a lghhshan aworﬂ( 3
i - 40 boundeddy cAdlY obfhe bitBodPHE.| ROGI mﬂﬁf crUdReR theORS@LS0hiae dne or more
herein. 5 VI)2006/1 8959 PCT/ US2006/ 016071 %0025] In a 8@%%%"asfﬁﬁ}’
the i nven(ito FdWa: BiFs Al ciEF FOH0mP B‘é‘r"md& “E‘B}?prr?%‘?fﬁg s) trom a light

ef f ecti ve cimaiitorafhe@nyehoh ormemﬁrbbﬂ)b@@ es, poI ypeptl des, or
polynucle%&;%Fs de%crlbed her ej

a cce | e
e oot TS oo T8 R Amerione o %18(3 SRGHER La%»v@wg@ felbs
conpri se ecﬂﬁpxwingrwo@;ﬁaaa:defthaawcba@w affody @20 1ts kiriaachhet ind3ipre Gt In

the i nventsoln?enenllbsod%len S, Ele po! ynucgeep g eraOtl‘l’IlpI;']lgeS er}herloc:?gél’ch Pthg %gfgﬁéc?gogges shown in
SEQ ID NO:9 and SEQ 1D NO:10.

[0020] In another aspect, the invention provides polynucleotides encoding any of the
antibodies (including antibody fragments) or polypeptides described herein.

[0621] In another aspect, the invention provides vectors (including expression and
cloning vectors) and host cells comprising any of the polynucleotide disclosed herein.

[0022] In another aspect, the invention is a host cell comprising a polynucleotide
encoding any of the aniibodies described herein.

[0023] In another aspect, the invention is a complex of AB,.40 bound by antibody 6G or its
variants shown in Table 3.

[0024) In another aspect, the invention is a complex of A4 bound by any of the

antibodies or polypeptides described herein.



culturing a host cell or progeny thereof under conditions that allow
production of antibody 6G wherein the host cell conprises an
expression vector that encodes for antibody 6G and, in sone
enbodi ment8WO 2pE1i§9¢ ng t he anti body 6G I n sone enbodi MEHVE0GHET
expressi on vector conprises one or both of the pol ynucl eotide
sequences shown in SEQ ID NO 9 and SEQ I D NG 10. [00271 In anot her
aspect, the invention provides nethods of generating any of the

anti bodi es or pol ypepti des described herein by expressing one or nore
pol ynucl eoti des encoding the antibody (which may be separately

expressed [@sp Si NGhRnbth@bpef 1BEAYMiRRA PharrceRREINboRPbdigiH conPAfnPean
heavy chain are expressed fromone vector) or the p eptide in a

f |
sui t abl e EEPYive gapE &F Ry of ths aptibadiss o lyPetigte s mévnaﬁgv%lgs sibsd heiging gmd

anti body @rhpekydRepdilvdesep@biclRESERS In sohl@RBqiTBRs, VAR BlB0
provides a nethod for preventing. treatin i.nhi biting, or delaying

the devel BPWRTHIGCORPHETIREF MEre {ggégémﬁﬁgﬁg?her di seases associ at ed
with altei@deAP or InARRh&%RIES &k ARentRf iACHEAM FHdeRRatRl MRS BGIcERprising
such as Down's sgndrone, Par ki nson' s di sease, multi-infarct .
dement i a, SHYI@se @ﬂi"?]il Q@TP%F;%FIWW@WE@@TCC@P@BW&Ithaéﬁ%“b?réld‘é?ﬁa’i‘ Béﬁé‘flh"}ﬂ,y 6G,
depr essi ORyhere(d 1Rt 811 dobmps 86 QR et 888 Goctodl BABMcbdes YorlahtikeaWsGhadyin sand
Al DS. The nethod conpri ses ﬁgﬁgkp'stering n effective dosa

|

M »- » e- a -
phar maceufREAMERPYSIeIAC BRPH O g SR AR BUENF: 1he XpErip gfﬁ?r&_e{ﬂ%%es
a _pol ynuchgoiyde fthd fRyriubléeit is@fledcedshswhieSHQ 1D 0RO Ind RER IDIMei on
algo providgs a nmet hod of dela igg deve[o%gent 0%53 %nglonl
associ at ek h Al ZRENHRT agPeg; L FVEnon PEVHE? Mt S8 P AR
a]g]g unul at ialgﬂboﬁ’ifes Ag?opﬁ;apti;‘cdedésam&d_hsluilnjt@cékpr@samg_rohs bngora oty Rictdoetidsrgeodihg
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-associated with Alzheimer’s disease or other diseases related to accumulation of AP peptide in a
subject comprising administering an effective dosage of a pharmaceutical composition comprising
an antibody, a polypeptide, or a polynucleotide of the invention to the subject.
[0030] The invention also provides a method of suppressing formation of amyloid plaques
and/or amyloid accumulation in a subject comprising administering an effective dosage of a
pharmaceutical composition comprising an antibody, a polypeptide, or a polynucleotide of the

invention to the subject. In some embodiments, the amyloid plaques are in the brain (brain tissue) of



sone enbodi nents, the anyloid plaques are in the cerebral

vascul ature. In other enbodinents, the anyloid accunulation is in
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/ embodiments, the toxic effects of AB peptide are inhibited and/or reduced. Thus, the method of

—-the invention can be used to treat any disease in which accumulation of A peptide is present or
suspected, such as Alzheimer's disease, Down's syndrome, Parkinson's disease, multi-infarct
dementia, mild cognitive impairment, cerebral amyloid angiopathy, depression, Creutzfeldt-Jakob
disease, or dementia with Lewy body.
[0035] The invention also provides methods of improving cognition or reversing
cognitive decline associated with diseases associated with amyloid deposit of AB in a subject,

such as Alzheimer's disease, comprising administering an effective dosage of a pharmaceutical



speci nen of a patient suspected of having altered AD or APP
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A(3 in anyloid precursor protein (APP) and portion of APP in cell
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APP. The ami-no 8@igk DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)
[0040] Figure 1 shows the amino acid sequence of the heavy chain variable region (SEQ
TD'NO:1) and light chain variable region (SEQ 1D NO:2) of the 6G antibody. The Kabat CDRs
are in bold text, and the Chothia CDRs are underlined. The amino acid residues for the heavy
chain and light chain variable region are numbered sequentially.
[0041] Figure 2 shows epitope mapping of antibody 6G by ELISA. A( peptides (1-16, 1-
28, 17-40, 17-42, 22-35, 28-40, 28-42, 1-38, 1-40, 1-42, 1-43, and 33-40) were immobilized on
ELISA plates. Monoclonal antibody 6G (20 nM) was incubated for 1 h with various immobilized
peptides. Antibody 6G bound to immobilized AP peptides was measured using goat anti-human

kappa HRP conjugated secondary antibody.



sequence shown is assigned SEQ ID NO 30. [0044] Figure 5is a
phot ograph showi ng i nmunost ai ni ng of APP expression cells with
nonocl onal anti body directed to Aal le (n2324) and anti body 6G The
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wer e |ncuba ted wth nm2324 or 6G (each 5 ug/m) and bindi ng was

detected by secondary Cy3-conjugated goat anti-nobuse or anti-hunman
anti body. The bottom panels show cells observed under m croscope.
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DETAILED DESCRIPTION OF THE INVENTION
[0046] The invention disclosed herein provides antibodies and polypeptides that bind to
C-terminus of AB. The invention also provides polynucleotides encoding these antibodies and/or
polypeptides. The invention also provides methods of making and using these antibodies and
polypeptides.
[0047] The invention also provides methods for treating or preventing diseases associated

with B-amyloid deposit in an individual, such as Alzheimer's disease, Down's syndrome, muti-



Manual , second edition (Sanbrook et al., 1989) Cold Spring Harbor
Press; digonucleotide Synthesis (MJ. Gait, ed., 1984); Methods in
Mol ecul ar Bi ol ogy, Humana Press; Cell Biology: A Laboratory Notebook
(J. E. Cel |l wo,20eah15954995) Academ ¢ Press; Aninmal Cell CQactrusmoqgRed71
Freslney, ed., 1987); Introduction to Cell and Tissue Culture (J.P.
Mat her and P.E. Roberts, 1998) Plenum Press; Cell and Tissue
Culture: Laboratory Procedures (A Doyle, J.B. Giffiths, and D G
Newel | , eds., 1993-1998) J. WIley and Sons; Methods in Enzynol ogy
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Definitions
[0049] An “antibody” is an immunoglobulin molecule capable of specific binding to a

target, such as a carbohydrate, polynucleotide, lipid, polypeptide, etc., through at least one
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call ed al pha, delta, epsilon, ganma, and nu, respectively. The
subunit structures and three- dinensional configurations of different
classes of i mmunogl obulins are well known. [00501 As used herein,
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i munogl obgbsons (ress pa;eerlnteremntmdnmdlya)lal|annhmﬂy"c1hfersee pmlargibody ohiained ffoma

conpl enent ar ?{1?%%[ <§‘r %gnp % lg%ogerz_}qeéus an 1bc§?:hest fe tk{qudlp 'dGQtanﬁﬂoﬂleE the

by resi due¥? Uran speci és (donor anti body suc
as nouse, gophlati@rare Alblxichl dxasyit fig pbksealdwmlezdoccmpea pofutagippsythat afafyibg pregent in

and capaci tg.%%%gfggd D302 GbodEY ol gfgg@vgﬂggckﬁcr 9eﬁ§<§re@!éﬁe)agern%%h%e§ of

the human™ PRUST 8 T eplace orr éspo non- human
resi dues. - dntipdnhediwpFethethere, lhummrsthedolaﬁonab@ﬂliwfﬂwemﬁeﬁ*ﬁﬁ%é@lcﬁ’é‘éﬁl?fﬂés

Lnat are oqnd c[g&a%l%}% hridddich Bfedt Al RESArrA bROMRNopitdpest et B oA

CDR or fra In further refi ne and
optinize mbmdyosjquedfagaunm;wecleIdﬁtelglenmf el 1he@meﬁumm2@ﬁeraw%w

w LI compril s supstap! m}{e?h#{c}{e ?rltilboﬁ); asin o@t@ﬁl&il ﬁ%’a sa{r)'k‘flanhéﬂﬂl Iﬁﬁcggk’new\py

var)i abl e dBREIRs,"” ' substant i
population of antibodies, and is not to be construed as requnm productlon of the antibody by

any particular method. For example, the monoclonal antibodies to be used in accordance with the
present invention may be made by the hybridoma method first described by Kohler and Milstein,
1975, Nature, 256:495, or may be made by recombinant DNA methods such as described in U.S.
Pat. No. 4,816,567. The monoclonal antibodies may also be isolated from phage libraries
generated using the techniques described in McCafferty et al., 1990, Nature, 348:552-554, for
example.

[0051] | As used herein, "humanized" antibodies refer to forms of non-human (e.g. murine)

antibodies that are specific chimeric immunoglobulins, immunoglobulin chains, or fragments
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regi ons correspond to those of a non-human i nmmogl obulin and all or
substantially all of the FR regions are those of a human

nmunogl obul i n consensus sequence. The humani zed anti body optimally
al so will YORpH1deSat | east a portion of an i munogl obBFTNSE8HYEHAL
region or domain (Fc), typically that of a human i nmunogl obul i n.
Anti bodi es may have Fc regions nodified as described in WO 99/58572.
O her forms of humani zed anti bodi es have one or nore CDRs (one, two,
three, four, five, six) which are altered with respect to the
original antibody, which are also ternmed one or nore CDRs "derived

front ONe€ iredFdueh ¢ GPRs Ffdf oan' g9 64 @hddahtig@Abindngd yubsbQBhdRE of antl-bé’(ﬁesblﬁ'ﬂﬂ
herein, "human anti bod ans n ant hbod% havi

sequence é@??@§ﬁ8ﬁﬂiﬁ@“?ﬁ Haed pmann-ups Bﬁvm5$8@ﬁ§e§°Hyey°ﬁ&ﬁ%m

an?/ gr dhaﬁluﬁﬁﬁ’iﬂe%@%&h@ aFEQhunﬁiﬂYmﬁﬁndﬂ&uﬁﬁﬁfhﬁipﬂﬁ&?ﬁ@fy} n‘ﬁdﬂhlﬁigrekltimmmom a
antibodies known in the art or erein

a human arfPFBEEEYCFIRELE5E Cz)g{)Bgﬁ‘ﬁr‘?%‘%‘%@”&wp?aéids‘fy lgﬁgueﬁur . hr
hela-Vy c haldcﬁ' a n%%ln‘x’rﬁﬁp%]pbﬂ% (Qdﬁnloaﬁntiba@f@ tsudine S’(@Uf@.ﬂi{: lok gibbit hMigthe desu‘ed

pol ypept i de e such ex e is an antibo risi.n

chai n and Sﬁ%ﬁﬁ%}rﬁtyh@\}@’ E eGP ﬁ ePEi ”ﬁ@é‘cesgﬁvrﬁéar?w%flf ‘18%“8?&‘%6%% Y& bRt
p %dgc ed Q}"Ellrﬁﬂ 1n\{1ﬂ{u|1c£gltfbuﬁleﬁh Ripliu@Shykdd@edpohding e-laitan rdsiluemn & urthermore, the
embodi nent, the n. anti bod e

wher e t hat! Uﬁﬁ‘é.lé“ép%“l ?‘Q’r’ﬁ}ayec%’lpé%ﬁsrgséd“ﬁﬁhﬁ?f‘r% “P‘%B%ﬁhg R h\?gec i %t‘%dﬁflor n
1996, Nat Yr&inBoAtECHRA: @gMewd# saSredd Aut Shimelbdeded ﬁa:thcr reﬁm_d opfARBe
(9 e G102, aHooge oo and AL EL g9t oo Bl Bl ot

ant i bodi eslea%ﬁdheaalrﬂ@y}h&dlmd@ vb[yablaﬁorrmdﬂ,cm mdrichutiansibsentiatiglad bithe EDRoC|
into transgenic ani

i munogl oBE#?PH C@%ﬁsé’grmtﬁ\ﬂéosﬁgig%iof HW ﬂgﬁﬁr}mﬁ%@%@aﬂﬁé@ ?’ B%‘%tg%tfa& ghgythe FR

partial | y refiomzempiheicalfy hinnacihinwabgdbuliftbsseagpsaaetre Shaleswnizbetibady
U. S. Patent

06; .5, 56
5, 633, 425: Opaﬁlal?)sa‘%%s‘ﬁ‘cff%’l’“iﬁ % g"?ﬁ b‘%&f“ﬁf RS “géa’”“l%r?tgg‘%a‘% ?‘3@“’“ gr dfggam
prepared t{? ol ﬁﬁi@ﬁll}aiﬂihtmf B@urhmni&mnﬂoglybminoéyltlb@imshm hpyedﬁnmgiomnodmed as

oo S WAL TP el (UE-P ey

be recove mmuni ze
vitro). S&@ro, tBJ:eg, fpmoﬂwe 5131 wmbh are wm@i:wmhnmbpe,om itheoiging] aiodyawhish are also

e e e e R e o e e S e
used hﬁr ei {no:gq he- teﬂsrased ﬁ@ema‘ﬁnimaaamtmgdxiym@@s appetihed baving an amino acid
i nt er changea
aC| d sequgﬁ%"éen ehct%\r/nSPl oft tﬁ%%ﬂ%aﬁ&&&%oﬁ@%dB}%lﬁdﬁgngﬁgfltfﬂ’nhag%@dﬁgn agg:u o
;ue nce shopwhthe rthEiE@els Dn N@kirg hufihe aribiodies ko IIS%Q GERE disgpsed Rereinh d 4y
N and de by SAR Rk AR Srcl A ARBo s ToRBRNA Al @i Emdn ebOPCHEER

por tions o
polypeptide or at least one human light chain polypeptide. One such example is an antibody

comprising murine light chain and human heavy chain polypeptides. Human antibodies can be
produced using various techniques known in the art. In one embodiment, the human antibedy is
selected from a phage library, where that phage library expresses human antibodies (V aughan et
al., 1996, Nature Biotechnology, 14:309-314; Sheets et al., 1998, PNAS, (USA) 95:6157-6162;
Hoogenboom and Winter, 1991, J. Mol. Biol., 227:381; Marks et al., 1991, J. Mol. Biol.,
222:581). Human antibodies can also be made by introducing human immunoglobulin loci into

transgenic animals, e.g., mice in which the endogenous immunoglobulin genes have been
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anti body 6G (including Chothia and Kabat CDRs) are diagrammatically

depicted in Figure 1. The polynucl eotides encodi ng the heavy and
light chain are shown in SEQ ID NO 13 and SEQ |ID NO 14, The

characterlaﬁiﬁ@@H@}UGO is descrlbed in the Exanples [Q@5Akﬂ$m@myﬁrns
"pol ypeptide", "oligopeptide”, "peptide" and "protein" are used
|nterchangeably herein to refer to polymers of amino acids of any

l ength. The polymer nay be |inear or branched, it may conprise

nodi fied am no acids, and it may be |nterrupted by non- am no aci ds,

The terms al so enconpass an amino acid polyner that has been nodified

naturally |nterv nt| bond fornmation

gl ycosyl at P%rhqlgfyql SPGREe r‘}“ac’gX%?[{/O@]fSi aBWnECI’ﬂﬁge§Efﬂ’5 dﬁtgr bent djos-gmd5,807;

?)t Belr mani ﬁ,lﬁh:’aSGGO B, t569 LI aj6R 5, tat 6,2513 42’5Ué)dﬁl 5?%1@361{( HE@h&lﬁQ@lyV\m& Hurﬁ‘an antibody
abel i ng en uded within the inition ar

exanpl 6. pOTy BeReT kO BRE i e otte ELy e sy 6 SHUT LSS o1 R g d

acid (i |h nCI ag}lxlmg; tafg@t armgammhcih B lympbdcl_s,lfealnaﬁm REoVaLH GiHm afhhﬁdl)'lduaﬁ%r Myey have

as ot her t hat

t
bocause t nERATDRRR ARS8 R o Viohooind) ATACRUSS 30 ekt Therapy.

anti body, Ahe prisy,puem (198%); Bannwecaly 1903, 5imghele her (158695;a86 U, Bited No.

chains. [0 37,,Polynucleotlde or nuclelc acid," as used

i nt er changéeably “herein, refer to pol ymers of nucl eoti des of any

| engt h, an@05¥cl ude AIE)M%déndmRM termb E6@G LAl €mitibd@s6 @ adte BRd interchangeably to
nodi.fi ed nucl eot.i

deoxyrlbo otid Q eot 28, Qr. bases
ang) or 1 natfer S 3Roay bR R, LB8S P pup SGeitE s SR BDLG I A
a pol yner thy @NAJmm aﬂNAagdlsgqmmsImmAnISﬁmmmd)ﬁm Tkeamin@yci € @amencs 6f the
nmodi fi ed ; t hyl at ed. nucl t|d

anal oge. 11 SalsR il 95 SR R E EGnRT Rst6) G107k Forons o
modi fi cat i apfibedy ﬁﬁ@icﬂuﬂm0é310ﬂd@mﬁﬂ¢ah@ttwlﬁ) myhdgeammamaaﬂlﬁt&ph&ﬂdnﬁgme 1.
after ass ce of .nucl egti

"t or rapt e A e e G SAPDSR o SR TS Tl e
further ndBNﬁ@éé ﬁhﬁémMQQHVWBan@EwohﬁmsubhﬂaQ&Mymbﬂnjugation with a
| abel i ng C[@ nent lgigr%{s ‘fp&ﬂﬁe@:}p@é” %Q% Oéepf;(?et’" ‘Onﬁ‘u ma\’ncfj‘gJ%Otem Tlre used

exanpl e, , stltut he "nat ural
occurring ln’fatﬂhm&bébelselw tdfeﬁntoalwnwgs ofiarnirer avids bEotyi ld'gthrmefppbrater magbe

o oot Sk BERR, DA AL UAEIA BRI LD RAR ol Be SrornFEh BY hon-

phosphonates hosg otriesters oam dat es
and with cHEPQSES | hk@g@ssalf@eengompq@mwhm wihpdehedhat has been modified naturally

phosphor odj H? LR &Sion; Q&Ce\)lmplg t@&%&%ﬁ@fo%ﬁﬂnﬁ%i&@ﬂgti JIi; %&t@ﬁ ) ac&?ﬁgon

as, f or exarrp e, pr otelns. g., nucl eases
si gnal pephPerserylaEpy DLaqyy%lpqai aanigplation ornpasificatig, puchuas ecrrwammwgh  bging

acri di ne, :BSe6RheAIso8Fudkd “Atm%@e &eR iRk Q}egflgs r 606 lp@é g&@ﬁﬁd& contdBhRlcfe or

radi oactive metals, boron, oxidative nmet ose contarni ng
al kyl at or @n0re HBkes 4f anrnretEcid @erlyding oy exmpde, gnnatuslshuno acids, ete.), as well as

other medifications known in the art. It is understood that, because the polypeptides of this
invention are based upon an antibody, the polypeptides can occur as single chains or associated
chains.

[0055] “Polynucleotide,” or “nucleic acid,” as used interchangeably herein, refer to
polymers of nucleotides of any length, and include DNA and RNA. The nucleotides can be
deoxyribonucleotides, ribonucleotides, modified nucleotides or bases, and/or their analogs, or any
substrate that can be incorporated into a polymer by DNA or RNA polymerase. A polynuclectide

may comprise modified nucleotides, such as methylated nucleotides and their analogs. If present,



anoneric nucleic acids, etc.); as well as unnodified forns of the

pol ynucl eoti de(s). Further, any of the hydroxyl groups ordinarily
present in the sugars nmay be replaced, for exanple, by phosphonate
groups, phegplvat/esgooups, protected by standard pr ot ectricagsgrneapsil or
activated to prepare additional |inkages to additional nucleotides,
or may be conjugated to solid supports. The 5 and 3' term nal OH
can be phosphorylated or substituted with am nes or organi c cappi ng
group noieties of from1l to 20 carbon atons. Qher hydroxyls may al so
be derivatized to standard protecting groups. Polynucl eotides can

al so cont S |
O Sl s SR
Oallyl, 2~ hﬂbeQ}@MLOf@ilﬂc@ﬂd@ﬁ@dﬁﬂrmtbmwd Wammougltﬁtlri@c@mgmpmanal 0gs,

a- anomsr';p qagame%&;%@wr@m e dsafé};@yn%z bgu@f?a{fb uga%% vﬂ{ha

| yxoses, pyranose sugars uranose su doh Jses

anal ogs arlgbedibmsineponeit etwi Weesalfm@g’satm@hcbzée rfmehgmplm‘bmi’,debstlmenm?
e " TRRRPIER P e A0 G2 EIeLERL ARE L 1o EENBLLYR hddithiths
groups. These alternative groups 1 nc

limted tcsucle@b‘f@dﬁmvdesﬂwﬁrew@l umc ethvé@&es (8. neqﬁ)é@é@spbqnates phOSphotriesters
PLO) St NBBLEC A} Dkl RS )R

,P( O OR . 8%9%3 0 cli’l_i ?%Sr}?m éc 3 2\ ﬁrgﬁxt?x cha\;é;:@ ﬁﬁéesﬁ(h%mpﬂgstp%r))thlop {ep

i ndependen:ﬂlbgphwcaéﬂhlgams%tpB dhoselcantainipng pAvgarit maicties, suchws, fgriexappieQyoteins (e.g.,
OPLT Onal | ¥ Nk R kRO Bod\GEned Giked hDAGRe, B | .
cycl oal kyl, ! cycfl cwfl g?hy oor F%l es’klo gﬁ]e te tz‘%%svﬁ ﬁﬂ}{%rcalators (8-
pol ynucl eaeiidiee, m@éﬁelbétC;)d@melc@%wmn’mbelﬁwé&ﬁi m@aiéte pacHYs Batalipprives
to all polynuel&otides, ) 8her doRdinid A&l ids@ & oBgie Rk ha-4
WO 2006/ 115058 REt DRS00 R0 1oa0 T o OO Ak g oo T AT

ant i body raepeeE queleicHgidgkd )a%ﬂ‘@e“r?égm’@ﬁdlﬁ?d forfes ¢friley wcleqﬂidjﬁf E%zprnany
or the vardeaRligqlos I 1p95rd§nlaﬁly%%shxtt@9me Ql?g%féﬁna%hﬁ'léblac@%tf&eé'xaﬁb@

in conbi nation: vari abl e regions of Reav haln
each cons |P§PSPB‘PH&F%?UPW@H§%WP l&r O(Uég iPEested ﬂ’R)Sta“%WQE?F@tg ) 9“RS=H?1 @gtivated to

conpl ement @l fey:GabeN Thi %é‘bgo LEFH AR EDRRY, Ahde bk Elﬁlli:ﬁ%a&a to solid supports The
hypervarlable regions, in each chain are d toget her

cl ose proxXi At3 twmvh@H% b%w@splmlﬁeci SUDBIES WA BT STEBIC CHIRIEN,

cont ri but g;dQ idiQich of Mk il adarBoRQtcRitt iICgRR hﬁﬂrﬂﬁﬂﬂﬁaﬁdlécﬁoeﬁerwaﬁzed to
antibodies. 'There are at |east two. techniques.for determ nin

(1) an appFB&ERPBESHE BPuRs Salinugrotifessan @wéwwwlas?%mwn ?Segr

Kabat et aksxysiéanaest@iardicateilyswoirih AUAShagdisd for d&h{ﬁplesi’-,-O(rﬁétﬁyl- 2'-
ed. 1991, Nati onal Institutes of Heal t h, Bethesda 3%2% and (2) an

appr oach” Bialit 25riuorer gisd Aridenibass pabacy¢ligi suger apalogit -4 KtSPESY WHWHC
conpl exes (A5 Ju@?b%no@é x?llose(s 139%@) Clj&fM%s%%uga@ Qlranos@dFuBZbdQpthloses,

As;hsed herei.n, CDR may r1efer. def.i ned by .eit.her approach or
by a conBEysde préﬁlpgépncbghaﬁc a%qqglge ﬁ@gogs such as methyl riboside. One or more

phosphodiester linkages may be replaced by alternative linking groups. These alternative linking
groups include, but are not limited to, embodiments wherein phosphate is replaced by
P(O)S(*“thioate™), P(S)S (“dithicate™), “(O)NR; (“amidate™), P(O)R, P(O)OR’, CO or CH;
(“formacetal”), in which each R or R’ is independently H or substituted or unsubstituted alkyl (1-
20 C) optionally containing an ether (-O-) linkage, aryl, alkenyl, cycloalkyl, cycloalkenyl or
araldyl. Not all linkages in a polynucleotide need be identical. The preceding description applies
to all polynucleotides referred to herein, including RNA and DNA.
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[ 0057] A "constant region" of an antibody refers to the constant
region of the antibody |Iight chain or the constant region of the
anti body heavy chain, either alone or in conbination. [0055] An
epi t ope t hetg sopsrgkewential Iy binds"™ or "specifically bippess200k6&641

i nt erchangeably herein) to an antibody or a polypeptide is a term
wel | understood in the art, and nethods to determ ne such specific
or preferential binding are also well known in the art. A nolecule
is said to exhibit "specific binding" or "preferential binding" if it
reacts or associates nore frequently, nore rapidly, with greater

duration apaiser WI tha Q\Vaﬁalﬁlereg&h’f’ bfntayttivddyy Beférs RAné V&b hegid@f lthth'htﬂ:Jocly
subst ance nati.ve cells_ar Ebstances

anti body " i‘E@@ ]“i“f‘ (Q,Ja?]l'3 Var\%feﬁﬁﬁém ‘g{ﬂm ARG PERYChI pAPIBS AiREe oF g camPia?t@@t
if it bi ndS"h@deriablgﬁ@(ﬁrerofazfe fabav; yd hgalw:lsilrteach EOES dfgad iadeworRREH O (F R)
it bj I’l s to .ot her ances. For exanp

with greater duration tha
an ant i bodﬁm?]ﬁg?fb ‘PIP@%&FWW B B AT @ﬁ?ﬁ? ﬁﬂ’s‘“?&“&ﬁhm{’-}’ﬁ“%
epi tope i Sl@fmnan"fhetm&s inkRadh dhkind® HelditSge@iel QRRe Wo&ﬂntygfyeﬁéﬁ{s and, with the
affinity, dlﬁt 'y TE} éeadll%l tand/o}Evalth reater duration than jt
bi nds to o?ﬁ) S TR P A8 BHPGBERUE fo T FrRptign o quéﬁflﬁ%&égjmglstte plangipadies.
l(mder st oodTheye e adlbangtwmtSmdleés foi ?dt@mluiliﬂg&EDRé Qr)faﬁ!)&ﬂﬁ&lcﬂ lblasea Bn &B&d-@@dé/s
or m)lety or_ep i ca re enti y binds to a
first tar ge‘z"tquenc Ve Ef%@ %‘f‘bag #?‘1?3?%)?%‘?0 é’? B °<¥I1qaﬂ/ DETSSH (Qﬂéedo\
second t ar t@t, Naﬁs)nslllﬁhl,mteﬁp’mulfh Bethesdd MID); 204 (2)'2Rbr&ck Bised@bn bi ndi ng"
dogs not nec ar i ui al t h it ca cl ude | us
oo o, "CERRRERRYY HER oAb E o bior el BR B R D e st
pref erent i 2i3: %U{MB)ﬁgAs m@dmemomebmwaefemmaﬁém&m& aphOBY bs

used herei n I ure" refers to material which i1s at
| east 50%&J’mbma!tjllf)r%ié‘Jotrh ?ppm\é ﬁ%?rom contam nants), nore preferably at

| east 90 %lPiiie, nore cprsehergbh¥ofan ahuﬂméy re&@& 9o theicestaioeorpsrahemabddy
at | east 91? DL Sy tﬂ%&oﬁst? {t?{gﬁ{lﬁ:{%lt% o4 IbOd gegvmg 2 puh?{ g o[ng 81n1n6:81%81rnatwgs

cell" inclutes an or ce
been a re@P@Plent fén epitape dral é;refémntlallmdamdp’bwra%peolﬁcaﬂy mmisy(me:l eoti de

inserts. Host,eellisy hé}&k)utlg%n 1§t%g§¥q%1 a e% esﬂjeph % emq%%fl e}‘ﬁ]}? 8“16 ta% B

progeny may not "necess ical
in genomi cnmwsm)ﬁﬁmlelmwugh specifiher mfmgntraabmpagemalsw&eﬂl kaelowen incthe art A

natural, @écc&?enig gElld tooéxhl%ﬁ l“&ﬂgﬁ E‘ggﬁd ngy{)}‘gf}ﬂe? elafa‘ g'log’mg’gf 1ea|ctrs] %r ass§ clate

cells trans ected In viv Hir€e? QUER
[0061] Thenereimyuerey. meg @nidm, Sfltbl s@dtet @r@iwﬁllan@’oawﬁh prewton afigityrveidi mrtdﬁular

an | mmno%'eﬁ’@f’édb&mc@%\ﬂt &Q@V‘vﬂh al%%twéz &1k ggﬁggﬁmr@?y‘ﬁ%‘ﬁﬂ% cpﬁ% c%’xcal Sy of

sequence Fc region or a variant Ec re ari e
the Fc redinsly” of ‘pederpntislin bigid BQHiiaﬁ\g%éawn@h’aﬂmweglafﬁnvca,ra)ﬂdltb/heore Ineartiy)

| gG heavy fro no
95 e o o 30, LA s b A,
car boxyl - tsmwﬁqqﬂkmtmﬁp@aﬁlallytn@s muarhehisngpilope islar antibody that binds this epitope with

greater affinity, avidity, more readily, and/or with greater duration than it binds to other AP.40
epitopes or non-Af 140 epitopes. Itis also understood by reading this definition that, for example,
an antibody (or moiety or epitope) that specifically or preferentially binds to a first target may or
may not specifically or preferentially bind to a second target. As such, “specific binding” or
“preferential binding” does not necessarily require (although it can include) exclusive binding.

Generally, but not necessarily, reference to binding means preferential binding.
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residues in the Fe region is that of the EU index as in Kabat. Kabat
et al., Sequences of Proteins of Imunological Interest, 5th Ed.
Public Health Service, National Institutes of Health, Bethesda, M.,
1991. The Feorwgiwpsoof an i mrunogl obul in general |y conROTSESs0060071
constant domains, CH2 and CH3. [0062] As used herein, "Fe receptor”
and "FcR' describe a receptor that binds to the Fe region of an

anti body. The-preferred FcCR is a native sequence human FcR. Moreover,
a preferred FcR is one which binds an 1gG anti body (a ganuna
receptor) and includes receptors of the FcyR, FcyRII,-and

FCyRI Il - supgkgsses, Asriﬁécl'“l%qu‘@c}blét%t‘g k}}\__{%lﬂ'f," ARtSo AL A \;Jlﬁﬁlpgta l]\éé? ﬁf% Rure

spllced forns of these receptor receptors i nc
(an "acti v fge Feaspitapinpntaneiore pesfRrtBat(least 90 % Ipiuigi mmmgarqf@elépaﬁed!sb 95%

uhi ch havepsid:@prAilonos AL EOGRNE RS LBl dt L boRphaar i1y I the

cytoplasnlc donalns t her eof are revi ews h and Ki net,
1991, Ann. | mAuRest Ce“”gnqigﬂﬁs apindigidyell celbpr egll cplturg gt can be or has been a

| mm nomet hl% 1en&o?@cé€§s) ﬁpﬁlxc n%%ﬁoé?&l{yﬂlkcleon&eg Wrts Ipost 'caF 1nc%d|§2ﬂﬁ%eny ofa

126: 33 neonat al rece
vm| ch is viedphsseeh @dﬂbﬁrplpgﬁ'@ymaﬁgtfr@rses@ﬁ'rllmcem&tely xgwcaldutmephcémgysor

(Guyer et @loenordidPIA clyn%héﬁ‘f@ﬁﬂ% Fw oridifdl’ gelggt’ cgﬁ‘ﬂge ﬂélnmu?aﬁ aﬁéld?ntajr o?ﬁ%hb%rate

| mrunol ., 24:249). [006 eneht ndent cyt ot oXxic ,
"CDC" ref eutglion h“eh‘?sygqllngcl'éﬁes aells apgrdrctedpy vivhwitipp eslem@ome(sic)ﬁﬁmmtwn

The conp acti " i
V0 )2006/ 11%@6]129 per) BsBR ROt ANEs [ et ?g‘*‘nﬁ?{)‘?}%% g Bltnogloblin

corrpl ement hegyisehain Ty ‘& resépnd mepbe 8 nitive sequgnoe & regin Cb@d’yl)l‘dﬂé‘p“m@ned

with a Cogﬂﬁﬂo‘ﬁ%ﬁﬂk b B@RaricEQF A% $8 3T UTRA %ﬁﬂ{ogﬁﬁﬁﬁn\’l?c% Hwa rni gzs‘?h%y’
e.g. as descri Gazzano- Santoro et al . uno t hod

202: 163 ( 1ogB) Ig%ﬁgﬁ"béhaﬁb?qréglﬁﬁ& uspalgGlatines to $fffﬁ‘éltff06h@1 anfigo acéd;regtﬁue at

possesses @Elt:h@@?iﬂ@ﬂﬁﬁ%ﬁqf}'fl‘f@i?:@rtofﬂ%%o‘?ﬂ t%mﬁls @L?efréo\feTheSﬁmb%ﬁﬁgeofFﬁe
regi on. Exenp "effector functions” 1nclud g bl ndi ng

conpl errentfem%vébéﬁhf’eﬁ% regip Stthstiof fhe U ingseyas imgalet despic ablsﬁﬁweﬁges of Proteins

anti body- dﬂ%ﬁ%ﬁcaﬁ&kéesﬁ@ﬂi &t ©6b1icq¥Bit Qéﬂu@é Nétlérﬁmtuteﬁ) BALOSN! BShSda,
down- regul %lon of surface receptors | receptor;

BCR), etc.M&uttile hek %f&ﬁwF ah# lfwoaj%%%me\yalgéa@pws f¥ecopataptdgmainss o

be conbi negshmidditres. bi ndi ng domain (e.g. an antibody varlable donaln)

and can b @%iessquUS| g var jous as§g¥€ known in the art

eval uat i ng h ant %‘&8@ YPipe et JfE dpsstiBe TeRePLG gt \kz’%‘ds to the Fe

sequence gegldhﬁ@aﬁ ranubbaymms;ﬁrsre@w R 180 n@tgde@ecﬁleﬁbé@ﬂﬁq@n Feentofdler{o the

am no aC| e of n Fe regio und in nature. A "variant Fe

r egi on” T i ons g Dialsieg /& aaﬁﬁ%(a\sﬁméﬁ refePiPERd el TReeptopy of

a native SMU:?RI; UL, beYF@RIDYubeiakdks) enchidirptallblRaskia@B 8nd alternatively spliced
forms of these receptors. FcyRIl receptors include FeyRIIA (an "activating receptor®) and
FeyRIIB (an "inhibiting receptor"), which have similar amino acid sequences that differ primarily
in the cytoplasmic domains thereof. FcRs are reviewed in Ravetch and Kinet, 1991, Ann. Rev.
Immunol., 9:457-92; Capel et al., 1994, Immﬁnomethods, 4:25-34; and de Haas et al., 1995, J.
Lab. Clin. Med., 126:330-41, “FcR” also includes the neonatal receptor, FecRn, whichis |
responsible for the transfer of maternal IgGs to the fetus (Guyer et al., 1976, J. Immunol.,
117:587; and Kim et al., 1994, J. Immunol., 24:249),
[0063] “Complement dependent cytotoxicity” and “CDC® refer to the lysing of a target in

the presence of complement. The complement activation pathway is initiated by the binding of
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am no acid nodification, yet retains at |east one effector function
of the native sequence Fc region. Preferably, the variant Fc region
has at | east one am no acid substitution conpared to a native

sequence Feyg a80é000r to the Fc region of a parent pol yeerish&hen166710-
from about one to about ten amino acid substitutions, and preferably

from about one to about five amno acid substitutions in a native
sequence Fe region or in the Fc region of the parent pol ypeptide. The
variant Fe region herein will preferably possess at |east about 80%
sequence identity with a native sequence Fe region and/or with an Fc

00% quﬁén?ae“*?ofé‘cﬁw% YRRl TR R R el (aeh et somgxce

at | east aboiia cog@d angigen. él“aasassesmmuipleﬁn'é%acﬁtfanb@amD(amw 8 dedtribbEiast
0,

B oo REANERE ol PR I BT PN o DBOP ol Sl o1 (o

a cel | - med®6ék reageti@mtmmlmw@nmmsmmfleesteyetﬁreee@rﬁmetainlo?ahﬁt%

Sont rophi | SHEERE O o ELERNR e e Rk s a1 GBS ShrRlematyer

cell and sme@aémmtywmss@q)y&i rscepfor b]lnding,aah’glﬁidy-@lqbdndeﬁﬁmnaﬁﬁtbd/ ity

ks sbeh B8t WSO g e ARSI et G Vo

5, 821, 337. re@@mluBGB} fe@cﬁgwh effsbtosfufictions pekradlg s@yise tha b ua(“;jrﬁmp@bé wftﬂﬁr&li with

bl ood non ld & 4 NK cel rnative
adgi ti onal %eﬂ&h mglg (‘Ji it yﬁ%@% ﬁﬁﬂli]? lé@@“ﬂiﬁéfﬂ%@@?‘md “Smg various assays
PCT/ USZOOGVIWI\@OW@@ aﬁﬁ@l@d@ﬂh@irngswhﬁnebcebteffmm finectiasssessed in Vi vo,

e.g., in nmal closed in.
1988, PNA A) 21&5%%&%% g'[%o%g%“’%s‘z%mg“s > ALPRIPR améﬁ“‘“‘&‘f“ﬁé‘fﬁt’ﬁ‘%’w the
dosage"” oraﬂ'"é¢ ﬁ%@:ﬁqufiéwaﬁfﬂllrﬁc reg:lvru@und:mmatuicmm “\(ariantrﬁhaafgﬁmﬂeulhpﬁsak an ammo

conposi ti op;d s%q@eﬂc@\mﬁ%‘&lfﬁﬁfﬁtoh% ene%‘%w% % ence crr]ee L g:)yrv rg:tﬁ cff §q?lseast omne

results. For, prop %actlc use, icial or desis
i ncl udes rassnt seid madFortionafet wefainstal legst one qf@dmﬁmgpomémenmmemam ng

the severigtyon. Olﬁlefé?tibﬁfﬂh@ gaﬁﬁ?Fé)}é%i%Eﬁlﬁsg‘% Ilef)a%'l%flg!uﬁ%g?gd subsf ? e C‘%i‘p?eeg g%a

bi ochem cal hi st ol 0gi cal and
its conpl inalys WHEHENEF ieaor predhedicaegipmetataoyt Mpepm@gyﬁm about one to

present i NGhelthdn EniAeN St QBFRMon® ank Eﬁf&é@fﬁ&ﬁ 2odi®bnd %%cﬁ!? gL LG Use

benefi ci al or desired results includes clinical results Lig pripg eeid
i nhi biting" Sé'ablﬁPSeI§§|nﬁ@VGéﬁm}eém Bgjon et thedicnestidnonf tiaef pasamy bayeptide. The

pl aques, ~eHUE FBgicheRRM xﬂi%pré%&@&*p@ﬁes%gwe%'t ot @EW&'? Uerlcg?cfegt\{tkr\lz\gth a

cognition, reversing or slow ng cognitive decli ne,
i ncr easi né‘mé%?l SGHHCRCCAR TREpR Prfer “é‘ihraétEPaft%ilqunglaﬂ?mbntmobgﬂmmib Efddunncd‘spreferably

decr easi ng: _ae aIQ:rut 90-% @eq&bﬁé@‘i&ﬂ@ty&lﬁé’%&%ﬁf Hdr ef[ﬁ'\%}'&]aﬁlgg Igéaé Qfﬁﬁﬁa?.ﬁ%, at least about
O

( bijochem ?)g,j atg ) % 9l cal.. and/ or behavi o

conpl i cat PBHs2ATE P°AY 17 e i LetsbaDORIb [eblgest altoub s erayprss qsmity direrdwith.

during deyslsepnent A ustdieréth S8AS6dy-dPESRATNhIRRIWRdNyPhnd “<ADCC
refer to a cell-mediated reaction in which nonspecific cytotoxic cells that express e receptors
(FcRs} (e.g. natural killer (NK) cells, neutrophils, and macrophages) recognize bound antibody
on a target cell and subsequently cause lysis of the target cell. ADCC activity of a molecule of
interest can be assessed using an in visro ADCC assay, such as that described in U.S. Patent No.

5,500,362 or 5,821,337. Useful effector cells for such assays include peripheral blood
mononuclear cells (PBMC) and NK cells. Alternatively, or additionally, ADCC activity of the
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life of those suffering fromthe di sease, decreasing the dose of

ot her nedications required to treat the disease, enhancing effect of
anot her nedi cati on, delaying the progression of the disease, and/or
prol ongi ng warwsiassof patients. An effective dosage carChes2006/016071
adm nistered in one or nore admnistrations. For purposes of this

i nvention, an effective dosage of drug, conpound, or -pharnmaceutical
conposition is an anmpunt sufficient-to acconplish prophylactic or
therapeutic treatnent either directly or indirectly. As is
understood in the clinical context, an effective dosage of a drug,
conmpound, @folRNARITREE: nfadbe SQERRISH LAQR.gTHY a AlimEBYodRPIuch & BaliiBMeM thn
conjunction_w th anot her dru conpound, or pharnmaceuti cal

conpositi ofrlyopR gl é?’?&'%tﬂ%‘%&‘?:?@)e%’-@dﬁﬁge" may be considered in the
cont ext of [@g@nj ni st exé iQd RAENnOkn YEREQivk 163 3PN téffecB@OMint @R, Sompound, or
singl e agent may be considered to be given in_an effective anmount if,

i n conj uncPPEMAGTHIFA! GHBPSHION fign@mgr s isigatip e5fec benstpiplps desired &gplis. kg
be or is aphipgyedic us&@eRicABorsartd RALIRI ifcludsh FRallyBIEH as elifninatiie@trbdi@ing the
is an approach for oEtainjng beneficial or dﬁsired esul.ts 1 ncluding
clinical r&klesninggpe FYFHELESCBYIng HP utHsh gEhE Figrase, Rediogherpical,
desired chistilgpidal siipdtlbbifavioRs bpiRomDétthedifastQlts Edniplit@dné &nd ifBEnhedlate
nore of the fo ppr essin r., redugin

ITowi ng: inhibiting, . s or., t he,
f or mat i on B?ﬂlglﬁ%w@"ipggrmyga%@'gienwgfw% velopmeRtioh fie dispasg %ﬁ%ﬂwﬂc use,
anyl oi d pl agusial bridRsiRMires0ItCIAG0dds cDlcal FRMBTsHENNG iHibiGhg WppesS RGN ibduchig
decl i ne, sequestering i S X\D 2006/ 118959 PCT/ U?ZQOG/ 0)2{0.37 sol ubl e
A(3 pepti déhecfPWEf”HP‘éPig%‘f Il PEASTEIGTE RS FEY 88, O FERRETHY Rﬁaﬁuiﬁe‘ﬁ‘rpf?i’é“g
(i ncl udi ngce@fitithl Rversial bOFERE Eogailitle BRNAS séREYering o idciea s iesoQBUCAB p&ptide

brain), inhjibiting, .s]owng,and/or reducing accunulation_.of A

bent i de i normsE S wEoRRH Bl S G Ry a PP bk g D dsease

ef fects of (cheppl h@d@ldgitabantlios Békavibalcihcladginitaédmplicslias aaishignediate
synmptons resulti.n romthe disease, increasing.the quality of life

of Those SaRbUpsig FreBRPrEe i SEILae SREPEREH Gt ABet s g Hrguale of
medi cat i ongfe dfeifpye sigtkiih@frbm eled didehe, dicedsethe dedeay bihey rhdicaps3ge@asd Mrtreat
of the diseasge, and/or.pr ngi ng. survi val f.patients. . 10069].. As
Dsed her e T R Ry e et PareokPhrisriaB i fih o Shighists
defer, hi adéer,prabing suetiat df paicabi hnzfectianddésage @padt pdnimistheadsh opn@anhore

of the disease.. This delay can.be .of _.varyi Jenat hs .of tine, !
dependi no. S THE E Py PSR RLAR Rl At bR PR Bl e o

t reat ed. - —pBismrinsceetidalempositonizen skiolit ediicianttth eccamplishaprephfyfactid @riferapeutic
significant_del ay.can, in effe n r.event i ' L he
i vi dual rarge e Qi of gy, BREQIRASS 0 BB ORGP R o) et
devel opnentiosefe Alazimed, nenpeindios phesmadestical srmtpvsition tray or majtoe de achieved in

pr Ob abi 1 t onﬁfncgéns\gﬁ§ 818511%}/§1Ju9|%§19511nd| & é)%ar%{a\éﬁﬁifﬁllo%pgsw T%Qsd/m? r‘ef%ctive

reduces exfent of the diseas€ i'n-a given tine frame. wien conpare
.dosage”.may be considered in the context of administering one or more therapeutic agents, and a
single agent may be considered to be given in an effective amount if, in conjunction with one or
more other agents, a desirable result may be or is achieved.
[0068] As used herein, "treatment” or *“treating” is an approach for obtaining beneficial or
desired results including clinical results. For purposes of this invention, beneficial or desired
clinical results include, but are not limited to, one or more of the following: inhibiting,

suppressing or reducing the formation of amyloid plaques, reducing, removing, or clearing

amyloid plagues, improving cognition, reversing or slowing cognitive decline, sequestering
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to not using the nethod. Such conparisons are typically based on
clinical studies, using a statistically significant nunber of

subj ects. 10070] "Devel opnent” of Al zheiner's di sease neans the onset
and/ or progﬁggﬁkg@wgf Al zhei mer' s di sease Wi thin an i ngidi;eldedoicor
Al zhei ner' s di sease devel opnent can be detectable wusing standard
clinical techniques as described herein. However, devel opnent al so
refers to disease progression that nay be initiaIIy undet ect abl e.
For purposes of this invention, 5 progression refers to the

bi ol ogi cal course of the disease state, in this case as deternined
by a standard neurol ogi cal exam nation, patient | terV|em1q bl
be det er ni spdubldB pentide cisgdading i1 lﬁ%’ﬂg’?‘é@idﬁdeduﬂn@ iPSP egpeyifing golu &

di agnosti c Fg{%ﬁlteﬁc LA e Ol h iRk gslu!:HTéstkﬁﬁn)t m}nbmag',rsﬁbwmgmﬂgn reducmg
detecting alterations of |evels o

speci.fic proteins ser.u
cer ebr ospi arahm ki (A ggptide ia fi b7 ”Hé‘ﬂf“i‘%lé@&é’ﬁ&n Uy ucbr@ gi?ﬁc{}]gg/*ﬁ

t omogr aphy %GIQ in ANGLBEAGS biGind, @5&5@,&@@%&&@5 fbgultuﬁé\nlnbm thefa&wlepmmmg the
i ncl udes O% urrence, recurrence, onse

" occur r encevalibfof Afeofahose puiferigy @@%?é]ée ‘i“f’?&?eu%“é%ea?lﬁg %F gf’scé’rﬁ g%?r %?%ag%nél or

recurr ence,, {upeQ{?tg‘ls e AN Sh iR ke NRIBin theastBirBdsih balthe Afdedst,And/on jptoleiging miirvival
i ncl udes si [ taneous adm nistration and/ or adm ni stration at

di f ferent efnEents. Admi ni stration in conjunction also enconpasses
admi ni strafgops) as a AaQrddaieraiM, addlHihgd e RbpiRhisIf Aadtichier a giss@parcatsdo defer,

corrp05| tions. '‘As 19 WO 2006/ 1189-59 PCT/,US2006/,016071 used. i
adni ni st r abings: 3lew.dBRIUHRAHZS lor Rstpopie 9?}'&@3@8%&@ dégﬁvecﬁﬁl‘ésgﬁn% g%cbée of

wher ei n anvar?‘tﬂé']en@tﬁlgoﬁtﬂﬁé basbydianeh aealsthey oﬁgemtea@r@dadmm¢mbbm ttegted.
an i ndi vi dua

which can cur si mul.t aneou

further di AeirsyElgtierss SrIf’”e g0 the a’i}r?cfé%fl oY ngil?é-fcalﬁg’/egaﬁf it %( %émg@%
?nd the ot helteR@LNA tifatte bﬂwaﬁ]m due§ﬁcerde¢1@tthm1§efam Annetmnlsthzﬂddelays

requenci es or |nterva S. np
admi ni st er geyelpeartef %F‘Fl’él Fﬂ@eaﬁ? ﬁé‘r"“eéléoéﬁ?até%ﬂceﬁé’&%agmynciqggée/arsgg&eggmem
frequent!yiy d divisSin EerEdn0eddbat exthe ofthbidisddsa irengiidndiye e, then emipared
agent can be adm ni st S t.he sa u f or
e P R L L AT
e”COWpasseﬁa&n‘éaaryIs%njﬁo@ﬁt nﬁalﬁa{césmmﬁs obtained froman individual
e Il oo A SRREHcF ol TR SREAO AR S ons AN AL Ll oRs

encorrpasse@ " ood akt ogl ca origin,
solid tissugnsagpkeBestiGhhiasn mdmlmps yAlzkghmer’ fncbwamdewlgm@t eanl tedplegatde

. : & [ 500 Rk T als ers o
g?sos, ng[ L\éggc, gﬁ%ﬁecil n%.]é?a%%l ues a Hesgg‘t?eQXle kl]fa Ver, H&/e@ﬁﬁqbﬁ{l ’;b%’f t

€en mani ih any way after
t heir procufs@gﬁepltogresmhhzasnamue unmaélattmémcta.bilet WOFEHQ@% . this invention,

sol.ubi | ization, g fs t8%16 o%gila? ou(f rﬁ{e%s‘é%@%&&eﬁﬁﬁm c§sléc&{§ d@t%rmmedb a

pr ot ei ns oPrOGlp?é?l?/Hie or e in a sem-solid or soli
mat ri x for stagdtd mrdh@!qaljmammgon 'ﬁhgatteeﬁ’lnﬁervww or may be determined by more

~“specialized testing. A variety of these diagnostic tests include, but not limited to, neuroimaging,
detecting alterations of levels of specific proteins in the serum or cerebrospinal fluid (e.g.,
amyloid peptides and Tau), computerized tomography (CT), and magnetic resonance imaging
(MRI). “Development” includes occurrence, recurrence, and onset. As used herein “onset” or
“gecurrence” of Alzheimer’s disease includes initial onset and and/or recurrence.
[0071] As used herein, administration "in conjunction” includes simultaneous
administration and/or administration at different times. Administration in conjunction also

encompasses administration as a co-formulation or administration as separate compositions. As
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"bi ol ogi cal sanple"” enconpasses a clinical sanple, and al so incl udes
cells in culture, cell supernatants, cell |ysates, serum plasnm,

bi ol ogical fluid, and tissue sanples. [0073] A "subject"

(al ternati webyomeismsyed to as an "individual ") is a manPeEl/USOTYEG6071
preferably a human. Mammal s al so i nclude, but are not limted to,
farmanimals (such as cows), sport animals, pets (such as cats,

dogs, horses), primates, mce and rats. [0074] As used herein,
"vector" means a construct, which is capable of delivering, and
preferably e fres& ng, one or nore gene(s) or sequence(s) of interest
in a host cuskd herginadplimsragen incerjtiantion isnedanide endomipasaeay civtumsiandetvddreirogn
viral vectalsg.a 844 J?Igl@ p smd
or phage ve(]?ta orﬂsqﬁ}&DNX%lﬁ %I;\t& nr?g[gs@tﬁ)ﬁls\%gegﬁggiﬁg@%dg?zlf Lvﬁ‘ %510911 cfcﬁgr
cationic cﬁ@m@i@nmun’g 33@@1*1&69&18‘@!)%%@!Rmﬂdlmwéb@mo,ntmecdlemﬂtepd that an anti-Ap
encapsul at egh iyl PRIOHES £t | i€

producer cel F y[210075] ageaﬂ% ﬁere]?!rjllgteregH@@ég%tgﬁﬁgﬁﬁ%@e?&e%%r m?e%vals, For
means a nuckangleaw entisAR artivedy tahde adlﬁlllﬁ'@@tdswﬁklm}ﬂﬂm tloar agdnt gan be

nucl ei c aC'agmiriaﬁer@&(fégse@eﬁh&ﬁlgc?[@%Fn(?ilerst%g&]%@ﬂﬁ?arﬁﬁﬂggﬁxbﬁﬁpgrﬁr{% &[ﬁ{ o Ban
as a constitutive or an Induc ronot er n en

expr essi on beaampaterabpingibesamg ro ragipinys tiiafiorkerdliffsent hattes o€ hdmiinisaatioa.
sequence t Gyg transgr«bla 1%9

[0076] As gsed her ei n, 1 %Iac?rralgélgtl ca@#%g‘%gﬁn{%{%ﬁ% %eﬁ?}?&ﬁ%ﬂc UGES
any nat eri andivifiad pnd Cwl?éﬁseé@mihﬁﬁ@sm rincaioret dssag. Thydefditionencoaiphsws
the i ngrediygnl o @of&liRuM HiPlOGH FAbeidE bisdth!

wi th the subj eg cs) 1| m%une slgls tem I§<1 Bl{ Mh S}gh@{kqgé ém@%ggléérhgg%{o}ésj
limted toSPRHYCIOT tsgug culstresia a7l dplh‘e?ﬁrﬁim@mn, ed the progenyrtbereafc Rhadefition
phosphat e QHBEI%EL%QS §aﬂ4ple@%m?@ivb'%ééﬂ%an‘l’ﬁla?erdun 2RSSR Y I%Qur@f?ient su&h as by
oi | /water emulsion, and various types of wetting agents.

di | uents f dieatgaystvleagsptspaibnizaion orsarshmest foaearein ‘@r@opsms Pl pEproteins or
buffered s %bl‘yﬂt‘i‘clé@;ﬁd&oérr%{beﬁ(ﬂn%%a soH-4o8 or sFHATRASI fol MR8k ENGrhe term
such carriers are fornulated by wel| known conventi onal hods (see,
for exanpl ebiokeiplfgeals” @ﬂcomﬁ%ﬁﬁmawlé@mplwéﬁbwclu@m@llmwitm celp,
Gennar o, egupeniBls, &11RMRIeE, %&hﬂgpls;%a blﬁﬁygtc@mmd’%nd és‘%%@sanﬁ;lﬂ:@ Remi ngt on,

The Sci ence and Practjce of har macy 2 Mack Publ'i shi ng
2000) . [00¥#73hrhe t et muBisel &?éfamﬁfé%i 'ﬁfeﬂF%t%ﬁtaé Hadidpg yiep rmmsl.meee on

rate const fé’&“eﬁk@fah@ﬁzﬁﬁ(}\ﬂﬂﬁdlﬂﬂaléﬁc in@0de2 Bl BROGY lifnRte@fd, Abth GRS (E&Q@Jom),
The term™" sed herein, is intended to refer to the off rate

" s u
const ant fél?"“ E’dﬁ’%fg SF Si“&‘has(fﬁtsa‘}?%tﬁlﬂs[’fé’d&}lmﬁeéﬁp’tcﬁé“dalﬁfsl body/ antigen
conpl ex. [QA79] The Asaied hddM,, vatforuseshs BebRirlet, Wiich RLARURGDIUSIVEAE ind

to the equil bl’bl] um di ssoci ation

preferably expressing, one or more gene(s) or sequence(s) of interest in a host cell. Examples of

) veetors include; but are not limited to, viral vectors, naked DNA or RNA expression vectors,
plasmid, cosmid or phage vectors, DNA or RNA expression vectors associated with cationic
condensing agents, DNA or RNA expression vectors encapsulated in liposomes, and certain
eukaryotic cells, such as producer celis.
[0075] As used herein, "expression control sequence” means a nucleic acid sequence that
directs transcription of a nucleic acid. An expression control sequence can be a promoter, such as
a constitutive or an inducible promoter, or an enhancer. The expression control sequence is

operably linked to the nucleic acid sequence to be transcribed.



constant of an antibody-antigen interaction. Conpositions and Mt hods
of Making the Conpositions Anti-[3-anyloid antibodies and
pol ypepti des [0080] The present invention provides an anti body that

bi nds to t k& &ot/erspdsnus of A[3 peptide. The invention ﬁymb‘q)%l(@ﬂ
anti body or-a pol ypeptide that binds to A(3 _4c, Al 3142, and

Al' 1-43. I n some enbodi nents, the antibody or the pol ypepti de bi nds

to APl -40 with higher affi nity than its binding to Al'1l.42, and
A(31_43. In sone errbodi ments, the antibody binds to API- 36, A3 .37,
A(3r_38, and A(3i_ I n sone enbodi nents, the antibody binds to
A(322_35. In sone nb i.men t he n bod i nds. t,0 32sae. . 1n, ..
some enmbodPHEnt s, ﬁé %fﬁthlal%ldyph&rrmaf ca tﬁfé‘f’%fétéi |°8réle’b|”ﬁ°§£de§ 3y fheterial which,
epi t ope Or\afl&ﬁ%&méﬂed vath an mwm@&dﬁm dﬂt@w&@hedﬁglécﬁer?bzﬂo @tath lﬁﬁlogx[zzﬂ@ﬁﬂv]ty and is

This invention al so. provide OSI har
conposi ti dif; TeRCHMh P thﬁdubé?‘fys Hm lﬁéy Sil n%gﬂlﬂjgg s ud%?ﬂu %eﬁ? i t eﬁ e Bhy of
descri bed th@ft@id&d(}:ﬂﬁﬁ]hhcaﬁmala:m ieRQdh a@@pamhate suffeeadi salnte&omholv,\/n.raten

| ve from,an

Table 3 Gand it
Shown | n RIS SBA A agb i St SRR R ars Al fets for
herein, cca&msuotrmaae]anamlmaﬁ ﬁrk&%ﬁhﬂﬂ'dffd&ﬂ&@lﬁie@)l aml (maaﬁ)palme

one or ant j bodi es .ar
ant i body) Cfecﬁ oSitigps GPMPSipS F‘EL ﬁ)rﬁ%g 31535 R edff@' anl %qu C%n elﬂlonal mEtlaoraS (see,
pol ynucl eabi éi@&plk@ﬂ@ﬁzh@bﬁf@?&&@ﬂ@ﬂﬂm Saaeeagil Stg edmne A 1Genpre; eanMadodl es

OI‘ pol y peg&ﬁi}f’ at b{ﬁ;ﬁ&%q%@r Falgc[ Hg :Lr}ﬁ%ggrﬂ?f‘ Cierice cmd % Q,gls & oé ﬁhm snacy 20th

05|t| excipren
phar naceutEcba{dcyPalﬂsmpg,a?bD@ exci pients includi ng buffers whi ch are

wel | known,)pythe agt., 10952133596% A5 B9 lgeeﬁasedw%f&? %@%R}#edﬁ%ﬁst&ﬁ she
i nvention Ichar acteFi™ g t or OW ng
char act er isstdczion ¢faan alntxbtdstasm%t(gemo AF and AY,.43; (b) binds

to ARL. 40, 3,.42 (3.4 h
AF31 40 ”{g?] o A( 3Th A Lo &dff kﬂ%ﬁ@ﬁ)&(ﬂn i's%ﬁ%@e@{o 1%@% &X%??f?%‘te&%n%&t for

A(31. 40 thﬁﬁsomatmlnwcﬂesararbmlwfrfanﬂldm%dﬂmt@mceft@ple)( d) bi nds to A(31-36,

A(31- 37, 8,

its bi ndiﬁ 071, Al 3, ?ﬁ%ﬁ["?e D'pis r‘fgégl%eygngxhss%%g\%“ % i sARUGRTPALE kS
about 1 .1]g|tmst41ft)af¢31mﬁboctyeanﬁg@mte@@twn( g) bi nds to AQ28.40, (h) does
not bind to APP expressed in a cell; (i) suppresses formation of
anyl oid plaques in a subject; 0) reduces anyloid plaques in a
subj ect; (ﬂkf))r??ﬂosiéeztsy”dFif@wdﬁefg‘/fa]@lmﬁ? bearasgioshe or nore synptons of

Al zhei ner' g ... Eaﬁﬁgﬁlean%oo%%gFﬂzégg}g&uwl ation associ ated di seases

(e.g., Do son"s disease, nmulti-infarct denentia,
m | d cogni[0986d i npalhaperrent iownidn rpvidensneniibodngiabpadsty the CrisppinssoighP
Creut zf el df o dakal. SRR rovilREBEMHiBodY drid JoBWptRO A bind{ d)AR, IPABY.SSnd

cognitive
Afi.43. In some embodiments, the antibody or the polypeptide binds to ABj.40 with higher

affinity than its binding to ABi.42, and AB;43. In some embodiments, the antibody binds to ARy
365 AP1.37, AB1.33, and AP, In some embodiments, the antibody binds to APa;.35. In some '
embodiments, the antibody binds to ABss.4¢. In some embodiments, the antibody or the
polypeptide binds to an epitope on APj.4 that includes amino acids 25-34 and 40.

[0081] This invention also provides compositions, including pharmaceutical
compositions, comprising any of the antibodies or polypeptides described herein (such as
antibody 6G and its variants shown in Table 3 or polypeptide derived from antibody 6G and its

variants shown in Table 3); or polynucleotides described herein. As used herein, compositions
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function. The anti bodi es and pol ypepti des of the invention may al so
have inpaired effector function described herein. Antibodies and

pol ypepti des having inpaired effector function may exhibit a
desirabl e sudetog/1p¥& ile in contrast to other reported RITWUS2AW/016071
anti bodi es. For exanple, the conpositions of the invention nay not
cause significant or unacceptable |evels of any one or nore of.

bl eeding in the brain vascul ature (cerebral henorrhage);

meni ngoencephalitis (including / changing nmagnetic resonance scan);

el evated white blood count in cerebral spinal fluid; central nervous
syst em i nf |campreits am or [maasﬂquéﬁs or piilypgbtjdes (ichi mayearmiaymoplyecwiaddndpriyat
of the follyg o
conposi ti on ?I?Mtgq}—tm?fl"msl&ﬁ Jﬁ%ﬁ ér@ﬂ)? lglné g-:l? ryg%lﬂt%cﬂ Thes Lont ag%%!ec% 81065 ‘encoding
its vari antose showg aptibofizb bepo:Bypexétbi)es ’éuaﬁ‘bnaigﬂtvréhtenmnusmfn@gnoo ﬁ"h@a‘e campmsmdy

6G i ;
OC 113 VEDIER AR kP ek el 5 e 3
6G or its vuaoludimg wiffstsowhich are Febkaov®) inleg)arbne or nore vari abl e

region(s) fgpma | 'ﬁ@tan th%ﬁeg ﬁaﬁﬁfeﬁﬁde?&%ﬁy mQ/Qﬁlgﬁ)ﬁ% c{n?r?&téﬁ%gﬁi)ﬂ{;\gn?’ Bhe or

its variants shown in
three, f ounllor@mf éle(fﬂllq;’vmg @a‘%sf)m%ifcs a(aﬂthllbbdeBQomBm:L gndvap iisaib)dingds dwrBi.4o,

heavy chai A3t SRt Ksty SO A Cbt L nerd AR G 4 A HR AR G (O RAS S an
antu body 6@3me|0n§l3wa}rth?amt0@d9¢ﬁmmo mdsvét%@n@‘lo ((d))blmdﬁﬂ@éBGaREBIfar,dlh Ashand

ht chai f
oL AL Al IS SOk Lt OLRRIRU L PLE AR LI i o
in Tabl e 3of [eks therwbent mﬁs(f}mmt@ hézzlsj,@)tblrmihm thzmd(lﬂ ﬁme@@omtofﬁc&lj’m
t he heavy f, @ftd T
(D) an-ant FBaded R o3t malifof AR S SRR biley BP kel i
al so provi @bgth;om g pach: dodreatdrmprvierth rigneliangies opreor grorgrimptens afifdzhgbesye
[0084] The 4(DR. BPEthirHPactim@dy 200 PafstRed K g, mw@; k2 PahiaRAt
CDRs) are D iagrammatically depicted in Figure 1. term nation of
CDR r egi ongispase.peylii-infhchdemeptire mil icpgnitivstimpaianegh.cereprel nayloid gegienagued
that in SOH@pr%Rﬁ%ﬁﬁ%ﬁt-Jma&s@ﬁ@ d@xﬁerﬁla%me@?‘tbb@ggegf) C[ggves%@?ﬁ’ﬁveand

Chot hia CDR"(al so_termed mbi ned or "exte sone
enbodi ment Sunctitie ThoREtiEdiss @lhﬂdaomﬂ@ttdeuﬁhe inventign FaY alspBesi lweﬁteé cffetier

CDRs are thﬁmu&?h&gé}lb%dﬁmﬁ Ahnbdaieegﬁd ﬁéande's ﬁﬁ%ﬂ%ﬂ@d@f&cw flRctPRmeay
t han one CDR, Chot

conbi nati on

may
CDRs, or cé%iwhaﬁqswée Y @@ﬁfa ip e@%it tq ﬁthgrdﬁatol”@ﬁ%dﬁﬁeﬁttt@dwﬁ higor example,
invention BeQULASiAs BOhY RE&IH0H enal Whi Gl C@ﬁlﬁfbﬁnt o BYacB&PtabREIe R of any one or

anti body) which conprises at |east one | east two, at _| east
three, or Hpre of: bleeding in the brain vasculature (cerebral hemorrhage); meningoencephalitis (including
) -~ changing magnetic resonance scan); elevated white blood count in cerebral spinal fluid; central
nervous system inflammation.
[0083] Accordingly, the invention provides any of the following, or compositions
(including pharmaceutical compositions) cotmprising any of the following: () antibody 6G or
its variants shown in Table 3; (b) a fragment or a region of antibody 6G or its variants shown
in Table 3; (¢) a light chain of antibody 6G or its variants shown in Table 3; (d} a heavy chain
of antibody 6G or its variants shown in Table 3; (e) one or more variable region(s) from a

light chain and/or a heavy chain of antibody 6G or its variants shown in Table 3; (f) one or

more CDR(s) (one, two, three, four, five or six CDRs) of antibody 6G or its variants shown in
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| east four, at least five, or all six CDRs that are substantially
identical to at | east one CDR, at |east two, at |east three, at

| east four, at least five or all six CDRs of 6Gor its variants shown
in Tabl e 3.wékhenisgegbodi nents include anti bodi es whi ch f@avesadsch@ast
two, three, four, five, or six CDR(s) that are substantially
identical to at |east two, three, four, five or six CDRs of 6G or
derived-from 6G | n-sone-enbodi nents, the at | east one, two, three,
four, five, or six CDR(s) are at |east about

S5% 86% 87% 88% 89% 90% 95% 96% 97% 98% or 99% identical to at

I : : fi

shown i n_ T3N3 @ CRR L Bt ue e e LSRR I XRuLL bR bR
i nvent i on, obhimitdodygsG peeitd viaiiaits shoevn il Tabledy €) tokde CDRstfrcmt thy light oganef ally
retained, alioan o e St o,hlin 364 X1 (M TRIDNREY, SRTRAL A0 B0k

its variaftieo reat er or esser
i nvention éGs;mtpvamntSehom 1pd]ay1pépdkb theee CRRsdtomthy ligit chey ambthreb €D&Ri from

anti body) |ch C n 0_acid se uen
var i ants s ewﬁavy C?%T.IE O% a? or hSa\Sv’allglﬁtS sHo, tnill gtﬁo ,l ang gll al{tliDO(? east 5

cont i guous canmprisgany dse; ofe(b) theaglt (kB HmnﬂueMomms aclyp@hdesaubmbéﬁiﬂﬂ
about 10 contl uous |ds at | east about 15 contiguous am no
acids, at [&as %“E%‘O@rﬁf P 8959 PCT/ US2006/ 016071 about 20

cont i guous[Mfdno acills CIWR pdriéars bf attibuty Z(iwdriigdiiotsa adiKabatdPlig areat

! east abouitillaﬂlamm%{) %tllkb/% eﬁgtgd &”I ?Cb%jtéllnﬁrflatlgn g%@ﬁgn%%ong \9&1 \9{’511111 gq% Skllle

vah| ants s ern ar least am no acl
froma var oiabé et.rledp L@lﬂelatbocstﬁat(lﬁs@m entbjlinentsi €BRy eanibaptcsmbinetiun af the

Tabl i
abl e %Qba]? D& @}ggt?@g bﬁ% Cfgﬁedv %51&1 Ecl:cfeCIf)ﬁQ" eﬂte%décf @ﬁk@g #nr%g%%e a

cha|n0f6 n an vrla | e region |
heavy chai emigfdig@ts, A Cé&liaﬁrm@miﬁabﬁlcﬂfepin Qiberhmbodlmgmts,lf@m@@gs amitheo

acid (I eng&ﬂoﬁh&%‘f{s %ggha%w@ i & 1%19%13@ qundﬂ@@lx% r?eg@l?%,ir tggrgpggmaybe

vari abl e regions I'n anot er e ment
cont i guousammf K@bac‘i?ld)éhlarcemf?m@ﬁmné:mt&amﬂoe‘;mﬂ@mlth%reﬁet ermni ng region

(CDR) “of 6fFggtiown | iy Bltihokimdhll, GOMFaR gpggwﬁ@@{ §p7%h@}eh@%§§l Qs

am no acid are froma vari able regl on O
af fi ni ti esmaf natthe 2@ Antibpddivéucheneappess pideast oo fat fopsd tivg pklsast 6ﬁeen@rwt

vary, and Reee, ok 1R8 AW af &R PR Rt %@&Bg@aﬁheﬁfy 1&(@&;&'& @4t 18R CIAS at
t he exenpl ary enbodi ment's described below. Thé binding affinity ( KD)

of the antletbtivest laFdthirs 3 hepitiowedt legst fiiger alf w@ﬁ%ﬁs(?ﬁ 68 @r Apvariang Slaoaw
be about OinHOp i@, @hﬁ&'%m@ecﬁﬁeﬂMncﬁ@@MﬁledlésaNﬁI@l }?ab@%!ttleeg,t% ﬂMeabe!r five,

about 0.18 to about O. In sone enbodi nents, the |n|n

affinity i® sa\b@aR(s)z‘fhﬁMw a@éfa@ﬂallsfq@mcah%@meaﬂm% (e B iivesT ﬂmc%@ﬁt

20 pM  abogtt oARPM £:8h. Q}r eRbhe dnhRBinRBQUbe é]thdé’Mne' t@vooiﬁf‘eeeﬁhp@v@%mlx

t h@ bl ndi ngDI%Es]; :arg Ia:c[ lyast aboute éS\QE,eS%%?g%}%} SS%AJ 89%, 90%, 95 /p 96%, 97%, 98%, or 99%
identical to at least one, two, three, four, five or six CDRs of 6G or iis variants shown in Table
3, Itis understood that, for purposes of this invention, binding specificity and/or overall
activity is generally retained, although the extent of activity may vary compared to 6G or its
variants shown in Table 3 (may be greater or lesser).
[0086] The invention also provides a polypeptide (which may or may not be an
antibody) which comprises an amino acid sequence of 6G or its variants shown in Table 3 that

has any of the following: at least 5 contiguous amino acids, at least 8 contiguous amino acids,

at [east about 10 contiguous amino acids, at least about 15 contiguous amino acids, at least

1~
twd



enbodi ments, the binding affinity is |less than about 10 nM about 5
nM about 4 nM about 3 nM about 2 nlV4, about | nM about 900 pM
about 800 pM about 700 pM about 600 pM = about 500 pM about

400- pM abowb 2800199 about 200 pM about 150 pM aboutPdO0szpdw016071
about 90 pM about 80 pM about 70 pM about 60 pM about 50 pM
about 40 pM about 30 pM about 10 pM In sone enbodi nent, the

bi nding affinity is about 10 mMM In other enbodinents, the binding
affinity is |l ess than about 10 nM |ess than about 50 nM | ess than
about 100 nM |ess than about 150 nlvl, |ess than about 200 nM | ess
t han about b

nM | n ot hear%%gti,’trgbﬁl\%n nﬁssantl Hﬁﬁbn?sl %q%arﬁl%%g?t@% r??quouélng%ﬁ]ll%og%wts %%H%B%%?Q%
NM | n ot hesontgrsge pminatreds efifesegicnesion 8% ftp tayts Blowndg Jallp & vz gt 1gast
M In ot @eiﬁtﬁmﬁﬂbqﬁﬂéaﬁe frBIlﬂ% Vol legioms@m é?)cﬁ‘l?@%uagts%h&M B"rable
about 0. 07 I n other enbodinents, ng affinity is less

t han about 3.1t ondembodimen, thm‘eaﬁla%lbmgtongs@mﬁmhtmam@f%rlnem@a' ments,
the bi ndi ng, ohk/'mﬁ ¥hd \%HMIQEEH%HYS fpctm QH&V%C%WG a@pa{emﬁlaw\ﬂolﬁ@ﬁme hs

nM about 9 bout PM about about %P about 500
pM about 400tizysM aiawe@ﬂdﬁemlmqescab@flﬁbow)@rom\koﬂammavx Yl chaiyoypriable

100 pM ab%@o%q)fraw ﬁa%yﬁaer%ﬁab%{he%hw@(&q%éﬂe% %uﬂg{w&@&%! 2971
about 70 pM " a b

out 60 cPM about bout % about
about 10 pMemplearppiasty deipHBipnezegHN (Cﬁ%@@f 6@ Sbcrwn ighesyEe lldnﬁw %‘asitm%
pPM about 2Q. Mlgﬁﬂlﬁ@:&%%czﬂ@m@lﬁ‘éﬁlaJaﬂa@@fﬁ:n%@)@@d' nents, the binding
n

affiinity is any of about 10 nM about about I nM about 900
pM~ about d0887bM botibe Hpdinganisipotfthearntbesias aad BeiyPepBees shite HygRHOn 2ty

pM about ngh) the HQG M erdlALhenBO
M about g&%@pﬁm\%gglﬂgﬂﬂe (QLQQalpch aﬁQﬁwlarlé@eBMa ah e ¥ %E Awa e[;ll\/l

70 ut
about 30 piesaibedibelaw memchn%%fﬁmw Qﬁomﬁf}) %ﬁﬁl@aq?lﬁ%ermwgtﬂwdbﬁ Hdeng

affinity i spabest m&xmuﬂ cad B3O Hloub0.PMo BEQ W0, ra%ut@h@tﬂé ab'bat ®M nvahout
20 pM about 40 great er than about 40

ant i bodi es kA 0&&‘[95@& deaMofn e qmwememtﬁnfhﬁalydlas g% Iy FFcP%E"%? 240, 2B
nor e ofs dﬁ\ﬁ’ abo 6,0 pAE BB 15 pHPhboag:zo Mtabs& 404@1 br 4R ateiEh A(oatuhng

B e 8 B, BB, USSR b

the KD of te%o@m{ehia,ovde BiRdiAg affialy et g sbduo 1 @AY, get DAMEHoat OfM, about 3

ARCRIEA W e My AT TR e

| east  aboubodBGod el aboat400gastabaldaat pMiDatoal ZHO pal, dbead 0 pllpaloubDOTdA,,

SRETETTE SERRNE S IR NN DTy

KD to A( 3i _pfﬁvQ about 10 pM. In some embodiment, the binding affinity is about 10 nM. In other

| )  embodiments, the binding affinity is less than about 10 nM, less than about 50 nM, less than
about 100 nM, less than about 150 nM, less than about 200 nM, less than about 250 nM, less
than about 500 nM, or less than about 1000 nM. In other embodiments, the binding affinity is
less than about 5 nM. [n other embodiments, the binding affinity is less than about 1 nM. In
other embodiments, the binding affinity is about 0.1 nM or about 0.07 nM. In other
embodiments, the binding affinity is less than about 0.1 nM or less than about 0.07 nM. In
other embodiments, the binding affinity is from any of about 10 nM, about 5 nM, about 1
nM, about 900 pM, about 800 pM, about 700 pM, about 600 pM, about 500 pM, about 400
pM, about 300 pM, about 200 pM, about 150 pM, about 100 pM, about 90 pM, about 80 pM,
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[ 0089] The invention al so provides nethods of naking any of these
anti bodi es or polypeptides. The anti bodies of this invention can be
made by procedures known in the art. For exanple, the anti body may

Il e gener atgg oY/ 1i08uni zing a mamal with an A(3 pepti %T/&S%h%ﬂl@%
A(325-40 as the immunogen). The pol ypepti des can be produced

proteolytic or other degradation of theantibodies by reconblnant
nmet hods (i.e., single or fusion polypeptides) as described above or
by chem cal synthesis. Pol ypeptides of the antibodies, especially
shorter pol ypeptides up to about 50 ami no acids, are conveniently

made b t em cal nt hesis are known

in theyart §%&9§PNP§%%R§¢@£"P 53&3@ ‘?%?&p qﬂou eﬂ%laéoufdﬁ Pihiviaaoefy

tchl d Fedpaﬁcdm@@m , Byorarh pa@hmﬁmt@ﬂwmbmnew dBout gwﬂmh&saba&hmgampl 18%bA9
e solid pha

nt Nos
4,816, 567; an%“e%r%%?&gﬁ%is ﬁﬁ@g‘]‘é i Qi'ﬁ 1% 9apLRlYy ot g, about 900
anti bodi es pmamduesomm Lroet:mm@mamdtyom%oumoogﬁﬂw&sm@lﬁn BoR 3@)@' !

known in th nt eoti de conpri ses
sequence eﬁ@o Om (ionkf’e 3839? @H%%{Wc@é&)taﬁ%’t P%) Bt a‘%PHbW‘PMeﬁbP%fﬂpé’M
rS E%l IC)Bs NCC))f alwmtﬁﬂ)lddggtlﬁﬁ @@Nﬂ@b&ﬁ@%ﬂéﬂ,&&'ﬁ%dﬁﬂ/dﬂ&&%%@lﬁ%ﬁOthglhovm in
pol ynucl eo?m%)%lm%ngﬁglrefg él?'}ﬁl&’ z?fﬁg@y%% B{]Ii%ﬂea%g‘étqsd@f[{g@o%tﬂg\ﬁl%laho%@%
NG 9 and SEQWID Mab@utahﬂ@l\{‘,log@eder thant oor@ p@’[d nor ehvect or B Lor f
expression propa i The ,sequence co i ng the antibo o]
i n{)er est n{%@g%e nai %?%flrﬁeadw%ang p\?@ ?pélﬁesi“% e pgatorany ﬁ%ﬁﬂn‘% ey gag or
| can tiner oféfexpABdedipand fl.rox@n,, ko AP UL, buetht SBidin E/@ﬁtrﬂg%a any one
escri be

(|nclud|ng N%eet Qns s.are furt

her ei n. %}S%ﬁ %ﬁﬁés% nt?lcsirlle%l 1131691§H§8%§1§| fleg F%é’e‘o chiaPre GEppdm s,
region f lrafgmﬁnpﬁthe(ah@mﬁmg pr mﬂypapﬁdeb@chmg&aﬂﬁ nfiddé SfAiB\\éQMﬂIQnAﬁMCﬁ{sI%
6G  Single ai ht
nd o ecl Bt KBL P Bl B3 s TR Py 0 TG Form g st .
Bi rd et a] .abpuid85pldStilenicdo@4R: fdlﬁ&mkﬁﬁ abdn 5exalapl Bagfbaut BDMKH NG least
peptide i R i r.0X tely 3.

car boxy tzdrb%n nus %‘? a(t)ne\ég\?g&rl}tg q%%‘;gt ll‘m‘osﬁaba?ﬁ{dﬂ)%ffﬁ[lg’ &t %Bﬂ?%&%jgl%?

t he ot her thaks &bh@.w.egi on. Linkers of ot her sequences have been

desi gned sed. ) can |

nodi fi ed ﬁg}%ggddl tio ﬁller Pveﬁlﬂ]ﬁﬁfo %%@gésrﬁeé o FI};@?%W he?ﬁ an&B‘i’Pd%* Br

at t achmentrobyeensiges. dt- 1@@9@@‘31% of fﬁhemgnmgi ®@n bh akade bw;a:meamm kixsh iB €he art,
produced it B&hﬂ&&@%%ﬁﬁ%ﬁaﬁﬁ% ﬁtlﬁu%a 11&%5 2 e e gvétg anr_é% peptide

production of scFv esi zer
r econbi narfguch polBT b B momwge. §" hc p@lk)}beatldes can be produced by proteolytic or

other degradation of the-antibodies; by recombinant methods (i.e., single or fusion

/ polypeptides) as described above or by chemical synthesis, Polypeptides of the antibodies,
especially shorter polypeptides up to about 50 amine acids, are conveniently made by
chemical synthesis. Methods of chemical synthesis are known in the art and are commercially
available. For example, an antibody could be produced by an automated polypeptide
synthesizer employing the solid phase method, See also, U.S. Patent Nos. 5,807,715;
4,816,567; and 6,331,415.

[0050] In another alternative, the antibodies can be made recombinantly using
procedures that are well known in the art. In one embodiment, a polynucleotide comprises a

sequence encoding the heavy chain and/or the light chain variable regions of antibody 6G



pl asm d cont ai ni ng pol ynucl eoti de that encodes the scFv can be
introduced into a suitable host <cell, either eukaryotic, such as
yeast, plant, insect or manmalian cells, or prokaryotic, such as E.

col . Pol yRushtmetisdes encoding the scFv of interest canrdagudrnd®idv
routine mani pul ations such as ligation of polynucl eotides. The
resultant scFv can be isolated using standard protein purification
techni ques known in the art. [0092] O her fornms of single chain
anti bodi es, such as di abodies are also enconpassed. D abodies are
bi val ent, bi speci fic antibodies in which VH and VL domains are

expr ess ed @jf@ WOIMAEREH S NI, N a&uﬁer 'éi%b&gmé’ntl ﬂhé‘iﬂ(ﬂ{/ndcfé@ﬁde' s

too short o pairing between donai ns

chain, t hepf&m;rlel“(Er’fb¢ g laokide @@WPQ‘@OWIWQ IQ/\NQF? and SHR) %ﬂtlﬁﬁv cloned

dormai ns of ; n@%e%‘?ﬁncﬁ@@éc’f&@ﬂagex%[&ﬁéﬁ &%x&ﬁé@aﬂ%ﬂt T%@qﬂ%ﬂéjérﬁgdl%g tesnio@e
e.g., Hol f d

00 5444 BaaBERS| ljﬂélkbe Ratn@me aa @Ptorm@@&t)ceﬂ Stdrfh%lﬂ%l‘f@Hzéwzlibm@?})ded

[0093] For  exanpl &, fpt'u%@"véc%l%gchﬁ@ﬁ'e@ﬁﬁessmﬂ%@tblgpﬁid RREROME Rshirhat
have binding specificities for at least two different antigens, can

be prepar edesodhaddietdie anti bodi es discl osed 26 WD 2006/ 118959

PCT/ USZOOGidMﬁO?l we%@nnd}{%m%Qéon{p%emﬁ@lmamv%ﬂmé fofon@Rbhbadi es
are knowmn in the art (see, e.g., Suresh et al 19 Met hod

Enzynol ogy ( E@N”qu@}mboﬁ*@d’if t]'FsdﬁhelnPW SREs Pec é%‘eﬁ’g‘?‘iﬁ Vﬁﬂ?&&d&@?‘bﬁsﬁa%’fems
bi speci fic at@%dd@@?hﬁlﬁn%’l‘ﬁéﬁ Qﬁ’(ﬁ&%e@'@/ clhglﬁ vﬁ&%l@ﬂé@&%‘ﬂ?ﬁ;sﬂ alsMéH linking peptide.

h | obul -
oy ho v i o 4 SEeub el PP O pabT et b aperetied (89CE8RE

Nat ur e 305wh§§%11§§6@)app15ﬂ@ﬁt‘é]y FE A betwAh o cRByaRIIAB G ofieO/afTBi Rgion and
bi specific anti bodies, antibody variabl e dOITB.I ns wth the desired

bi ndi ng s péianing teinaausok e osayarighieiregaen- LomeTST Alesseteyesdirge ¥6Red to
i nununogl| Oﬁ’éékgngd ME@-@H@&@B(ESW(&@&MH infe Helﬂﬁddﬁibdﬁﬁﬁfdﬂi‘haﬁﬁly i's
wi th an i mmogl obul i n heavy chai n const ant do npfahﬁ %?

| east par t UgFlAEeSUAR ?Fgaétad@fi?t oferes epaterlupmh s @?uﬁpgﬂ §"%18
have the fig ﬁhtsQ%@Ué/p@ﬁ\@bd{\elﬂ‘féﬂ&txﬁﬁﬁmdhﬂgbﬂs@n(harﬁa)]y E@myﬂihé‘tlcr}godubﬂi‘[ﬁx of
site necessary for res i t..one

ai n bi ndi
The T st of, e osEneet 118 U o Bl BetR e hB et ehar e B
and, if deﬁl’ain%@,coﬁtléh@nllg@iﬂ]ynﬁ@@it]ﬂbmbﬂ dhcddegiht scEyvvan be nﬁbéudedlﬁﬁo’ﬁﬁdtaﬂﬂh@st
separ ate expressi vect or and a&e cotransfected i to a

host  or gaffills ﬁ‘FheTﬁ‘fq‘é“yﬁflﬁ\?}‘ YPESh PP 4TCY Pl‘elngrﬁlfnfdfwel i O‘é%if’%‘s Oﬁlﬁgsuf &
mut ual pr opadglii PO nOdledtides dnbddne: thpr:IFy péptadecdhrbagmEnbs 1qunnemih0phlait®n$ S

e e oS S MEE, DRLYBEP b5 LR S el
i nsert thepurification techniques known in the art.
[0092] Other forms of single chain antibodies, such as diabodies are also
encompassed. Diabodies are bivalent, bispecific antibodies in which VH and VL domains are
expressed on a single polypeptide chain, but using a linker that is too short to allow for
pairing between the two domains on the same chain, thereby forcing the domains to pair with
complementary domains of another chain and creating two antigen binding sites (see e.g.,
Holliger, P., et al. (1993) Proc. Natl. Acad Sci. USA 90:6444-6448; Poljak, R. J., et al. (1994)
Structure 2:1121-1123).
[0093] For example, bispecific antibodies, monoclonal antibodies that have binding

specificities for at least two different antigens, can be prepared using the antibodies disclosed



codi ng sequences for two or all three polypeptide chains in one
expression vector when the expression of at |east two pol ypeptide
chains in equal ratios results in high yields or when the ratios are

of no- partiwghegs15deogni fi cance. [0095] - I n one approachpcitti®oos/016071
bi specific anti bodies are conposed of a hybrid i nmmunogl obulin heavy
chain with a first binding specificity in one arm and a hybrid

i nununogl obul i n heavy chain-light chain pair (providing a second

bi ndi ng specificity) in the other arm This asynmetric structure,
with an innunoglobulin l'ight chain in onIy one half of the

bi specific ol e CI|I arat n of the desired

bi speci i c EoHbd Etgoclls %?F%ﬁ 8gga|r?) PR 86 AT AR g ssh 614
Thi s appr od@B6,iNetlatels ¢ Emmo]ogy IP,DT?1OPlIbédltﬂm‘alﬂyoﬂleh@:om‘%@a&‘}Jr&%&% of

Bonpr i si ng G SO ULPEHE V¥151A R TR orBEaTELe P S murs e byewy ehii-lish
scope of thuaam mm&mvltbthe t8ubduvanltiHiladiies diffaeat speehicitisaillstit afadaielio,
i mrune %W Iéfs H(l’)%#%:e{im ed cells (U S. Patent No. 4,676, 980)

and for trea 0 if ection (PCT application publication Nos.
WO 91/ 0036Q0EHH WO 92¢200A3 pnippia@B@)makiig b\@@@%ﬁl&dﬁﬁ&%ﬂtlbod}f variable

PCT/ U82006/ teroGcenj.u at e.anti e Uus an
conveni ent glg]ggg%/ %idggglre(rd;gfrh] P ecxf%%l? aéfg g?: s CP?’ nﬁ(j“%?é] é‘%tﬁésegﬁ’d
t echni ques nam@ncmiblulik p@arant d@n‘laimese@.mhqes.a'ﬁlch fgien ﬁhe&ﬁablyhednth an U. S

Pat ent No. bodi |
o r epar e i glbih nedy el SR Lo B roERCE aetrit s Rl oA Yo
chenmi str Y: UFe 'ag?'@"s“@t s biSered miabwine gt hassg eﬁmmmﬁtgnta@m @HIF.@bntaining

exanpl e, ructed ust a di i.de ange
reaction or H]Eléﬂ%c%)éés,%? f&qéhf%}a%got rﬁ oS Pond" m@xg?%% P’éesoﬁg é EHP RS
reagents f @FCOtllhg §1epmnwo@0huhu herote chaimfmmnhaudl xﬁ'desnamdhe immunoglobulin light

Toeor oy eGRR AR D SALR. LRASEL SR SE o 200 B R Ik

one or nore one or
anti body 60garism b@lllﬁra@éldel%fongr eﬁ@“ﬂ’éﬂ’l@d@uﬁm{g\m& mntlrall’mopimians Bbthe three

exanpl e, f %ﬂff e@ﬁ&eﬁ e@heﬁ{s &P %Mméﬂ% M%ﬁqﬂéq%al gﬁr@%;f %h% {hhed b1 ﬁbregtgdlc age

ant i body. ese are: termnin e’ nuc e and
am no aci du@@;éﬂj@ﬁé@stﬁiﬁﬂ‘-ffphéfogldaﬂtemgmamt)’udbdsdytJB ihghvever aresitie tnviysert the

variabl e d&ﬂﬁig’lﬁf%lfe&es 45 Bl zﬂﬂ]ﬁe@? 9%%39& afafhs %{1(%11] l%%ﬁrxssmn v%ctt)r vg}?e%ltﬁié ng

which antibo ramewor k region durin process
(3) the ac?waﬁlSSIﬁlU?fmﬁieﬁfﬁUO Pygnentidiothaigh emqvécﬁms qesels mm(gh(yib)ldstdn evhen the

transf ect rﬁﬂo@d}go%ﬂfﬁﬁh{mg,@ﬁca@@ humani zed anti body. See, for
exanpl e, U. S. Patent Nos. 4, 67, 5,807,715; 5,866, 692; 6, 331, 415;
5, 530, 101; [0095] In one approach the blspeclﬁc antibodies are composed ofa hybrld

- immunoglobulin heavy chain with a first binding specificity in one arm, and a hybrid
. immunoglobulin heavy chain-light chain pair (providing a second binding specificity) in the
-other arm. This asymmetric structure, with an immunoglobulin light chain in only one half of
the bispecific molecule, facilitates the separation of the desired bispecific compound from
unwanted immunoglobulin chain combinations. This approach is described in PCT
Publication No. WO 94/04690, published March 3, 1994,

[0096] Heteroconjugate antibodies, comprising two covalently joined antibodies, are
also within the scope of the invention. Such antibodies have been used to target immune
system cells to unwanted cells (U.S. Patent No. 4,676,980), and for treatment of HIV

infection (PCT application publication Nos. WO 91/00360 and WO 92/200373; EP 03089).
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5,693, 761; 5,693,762; 5,585,089; 6,180,370; 5, 225,539; 6,548, 640.
[0099] In the reconbi nant humani zed anti bodi es, the Fey portion can
be nodified to avoid interaction with Fcy receptor and the

conpl enent wopuwe1®ystem This type of nodificati on wascHeRighea7by
Dr. Mke Cark fromthe Departnment of Pathology at Canbridge
University, and techniques for preparation of such antibodies are
described in WO 2 99/58572, published Novenber 18, 1999. [01001 - -
For exanple, the constant region nay be engineered to nore resenble
human constant regions to avoid imune response if the antibody is

S, Pt ont KagorklesSsRiRARks okl ELIR G QIS o S i ©
enconpassesSWip# Flloé%lt“ﬂ@?fggigﬁlﬁs @mitWCthOl@lyesaﬁa wallobwdimte aftand ticalBatibsd in

equi val ent 2Rt pRodiess ¥higzh do not significantly affect their
properties and variants whi ch have enhanced or decreased activity

and/ or af filf¥7. For Chizgrp Prehybagimibodies also ey e erepsed i e ubolyos6 may
be mutated nﬁéﬂxo@?%?&yﬂﬂ)@ﬂc ﬁﬂ{elm%m%\# tutﬂshfdh% tﬂ%é dn%@l@:n? cpo%%; E\gkmg?‘ %g]:elg‘g{ %re

to Alij_40 peptide. MdiTicatlon rou
in the art SaHEPlhdBUIRgoNiy @@DE’@ES%‘@M@H&E&@@@/@QME&mM@h obby

d bed e n i &ing
exonpl 111 ec ]t pilocliel Bl EMR BB e RO BB Bos o

i ncl ude polu}lwé%*lqlﬁi%éﬂ%ﬁ?t ltf’fofﬁgé%n@[utmenda@ubstl tutions of amno acid
residues, om@spr nmorgugeiRl 'aﬂ%d?éonﬂ:g %59@% e éﬂk@%f%‘\t bg@z %’&151002? ofio

not) si gni ficant Ig del et eri ousl| unct ional
use of chefM%EatPRhAFTHGS fmm[aotl’l’)’g}’ 6freh be la@dedlsmqmemtéocﬂsd@em nrouhsart For

i ncl ude amemi lélmwrfgéne@e@%tla MJgrEeEiIséH BaLmiks a%ﬁﬁoc{gﬁﬁgihﬁ&dkoTha%gg}eh (1)

fromone r ue taq O eptl es COI’ltaI ni ng
resi dues, %te‘Wé’P‘Pg fhﬁél“ﬂ?&“ﬂﬁ@éﬂhﬂéﬂeféd #ige e guense obha ghusing entihatly ligit e

an no aci daf®EskGesiabEXsihes) @ésﬁnﬁlrg%er}ﬁllmam%&fsﬁﬁ% §e ' &%‘gﬂ%q l'?cﬁxse q

antibody with an_N-term nal methianyl residue or t anti
to an epi Erivedy Ggmevesrh Egiqnie Byerdurngihe (umaniainasprofess G?féﬂﬁﬁ'@iiuhidm;nammg

mol ecul e i ﬂl@ihbl&’cﬂoéékﬁecﬂ]ﬁﬁ;b%nﬂ@4)ttﬂihetral}1§fe&fongnd 5}{%&%@:1&5‘& @b hﬁ:ﬂ% z%ﬁﬁf%tﬁnggjr

of an enzy ti de which increases serum i

the anti bg‘iEfy ot f‘ff‘ﬂ?% %%ﬁ‘ﬁ“ﬂ\ﬂﬂsl DALY %\W@lﬁaﬁ/%ﬁﬁeﬁ%l 2334415085 Mp

and resi dug693y7dihe ceatidedys,0a 6380, 70; 5 erRyeds anglss. di ]ffer ent residue
greatest interest for

inserted i ts pla The sjtes of
substituti @H%{fﬂ nut a&éﬁ@éﬁcgmpﬁ‘?@}tﬁi‘ﬂ’émﬁ?@ Rhrdicwdhe Byirertioagrobemodified PR
al ter at i ong,offiRrekBsh wfapmy%eab@; &4 the%%?eﬁn\éﬁ% i ¥Gng Wt ¢ Jl"l%lk %?Pfg;g

shown in Table 1 under the heading o conservati ve subs
| f such suBedifigatiop Wﬁ%d‘?‘s@ﬁﬂ by Phl\’élk?:@]aﬁ@@nl the Blepdrtigint af Palutlégyiat y, t hen

. Cambridge University, and techniques for preparation of such antlbodles are described in WO
- ) 99/58572, published November 18, 1999.
[0100] - - For example, the constant region may be engineered to more resemble human
constant regions to avoid immune response if the antibody is used in clinical trials and
treatments in humans. See, for example, U.S. Patent Nos. 5,997,867 and 5,866,692,
{0101} The invention encompasses modifications to antibody 6G, including
functionally equivalent antibodies which do not significantly affect their properties and
variants which have enhanced or decreased activity and/or affinity. For example, amino acid
sequence of antibody 6G may be mutated to obtain an antibody with the desired binding
affinity to AB;.4o peptide. Modification of polypeptides is routine practice in the art and need
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nore substantial changes, denomninated "exenplary substitutions” in
Table 1, or as further described belowin reference to amno acid

cl asses, may be introduced and the products screened. Table 1: Am no
Aci d Subst ivvgbiansses¥ i gi nal Resi due Conservative Substi bt he/016071
Exenpl ary Substitutions Ala (A) Val Val; Leu; Ile Arg (R Lys Lys;
Gn; Asn Asn (N) G n dn; H's; Asp, Lys; Arg Asp (D) u Qu; Asn
Cys (O Ser Ser; Ala GAn (Q Asn Asn; Gu du (E) Asp Asp; An dy
(G Ala Ala H's (H Arg Asn; dn; Lys; Arg 29 WO 2006/ 11399 _

PCT/ US2006/ 016071 1le (1) Leu Leu; Val; Met; Ala; Phe; Norleucine

Leu (L) Il elo[\ba’dleeuﬂdeﬂﬁl ddtdllﬂ]ere\lﬂh\/[ochﬂ&ahon H ) pE’[ﬁl_ﬁesj—ﬁs’ %xe(nlﬁlﬁeﬁ 8 ¥ 9
G n; Asn Leu; ‘Val; 1le; Ala,

Tyr  Pro ( %L? A%\éta“ i‘iﬁ O?ﬁ‘fd ﬁ‘fpehﬁﬁﬁpn ﬁi'mt“'i*? P@éHePgéﬁs WHBSOPSERYRLivEy ¢
Tyr; Phe T)snbs(ah@tloﬁmﬁ‘ altigy ackhesidukllone Sehor¥akle{odk ob-fMditloh€of dnfikb achBbwhich
Phe; Al a; Supstanti_al nodifications in the

bi ol ogi cal dBl”B%é@f (éaélﬂ% g?tf‘féJugﬁf B8g e Apstionab by P reaf piemical anslaepg

substi t uti ¢sw2} hat dAﬁnfrﬁraciﬁlsgqiﬂexflde(h&wﬁtles inBludd@ihiho-@hd/BCdarRRyl-terminal fusions
ructure of the i.de backbone in the

;nrag gt g:c I‘llt Rg r&ﬂ]{% dp efjﬁlih o o Jesidug m }@e&ggé’g%g a pyndred or more residues, as well

as intrasequence insertions of single or multiple amino acid residues. Examples of terminal
insertions include an antibody with an N-terminal methionyl residue or the antibody fused to an

epitope tag. Other insertional variants of the antibody molecule include the fusion to the N- or C-

) terminus of the antibody of an enzyme or a polypeptide which increases the serum half-life of the
antibody.
[0103] Substitution variants have at least one amino acid residue in the antibody molecule

removed and a different residue inserted in its place. The sites of greatest interest for
substitutional mutagenesis include the hypervariable regions, but FR alterations are also
contemplated. Conservative substitutions are shown in Table 1 under the heading of
"conservative substitutions”. If such substitutions result in a change in biological activity, then
more substantial changes, denominated "exemplary substitutions” in Table 1, or as further

described below in reference to amino acid classes, may be introduced and the products screened.

Table 1: Amino Acid Substitutions

& Original Residue | Conservative Substitutions | Exemplary Substitutions
) Ala(A) Val Val; Leu; [le

Arg (R) Lys .| Lys; GIn; Asn

Asn (IN) Gin Gln; His; Asp, Lys; Arg

Asp (D) Glu Glu; Asn

Cys (C) Ser Ser; Ala

Gln (Q) Asn Asn; Glu

Glu (E) Asp Asp; Gln

Gly (G) Ala Ala

His (H) Arg Asn; Glng Lys; Arg
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rotein,

whi ch can atdoeplishchby eadarfiog sebkititotiora ot ﬁlffemmfmdn‘cﬂmmé!emmf gy naadaining @)
the structure of the p_olypeptlde backbone in the area of the substitution, for example, as a sheet or
helical conformation, (b) the charge or hydrophobicity of the molecule at the target site, or (¢) the
bulk of ﬁle side ci;éin. | “I-\Ia‘-rurally écou1'ring residues are divided into groups based on common
” ;i_d_é;claain propértieS' - - -
) Non-polar Noﬂeucme Met, Ala, Val, Leu, Ile;
(2) Polar without char ge Cys Ser, Thr, Asn, Gln;
(3) Acidic (negatively charged): Asp, Glu;
(4) Basic (positively charged): Lys, Arg;
(5) Residues that influence chain orientation: Gly, Pro; and
(6) Aromatic: Trp, Tyr, Phe, His.
[0105] Non-conservative substitutions are made by exchanging a member of one of these

classes for another class.
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surface of the glycoprotein (Hefferis and Lund, supra; Wss and
Wagner, 1996, Current Opin. Biotech. 7:409-416). digosaccharides
may al so serve to target a given glycoprotein to certain nol ecul es
based upon sgpegishiigss ecogni tion structures. G ycosyl at i gored2006/016071
anti bodi es has also been reported to affect antibody-dependent
cellular cytotoxicity (ADCC). In particular, CHO cells wth
tetracycline-regul ated expression of

[3(1,4)-Nacetyl glucosam nyltransferase IIl (GTIIl), a

gl ycosyl transferase catal yzing formation of bisecti ng G cNAc, was

o oeen 130lBE | L OPH8Y Btk Reg R B ea S IR AR ftpraeet St g bl fipe

ei t her N-| iankedlyalso@dyibalkedtituied] dendealty wittefeeins td imprdve tlﬁdxatahmﬁbﬂﬁf of the
t he car bohy chain ara [ esi

The tri peptn?((g:l%&‘gee%g ?\eé’énst aB’e:Fa lecrgss %kl s%?nvgrseﬁ gtglgaéllﬁl@]%a? ﬁ? gfgd%j&ﬁoet?e
and aspar agmh@dxm YIS 0E ltsetabn}wtyepatw(ﬂarsr varye thenamibodiCis dn axtibeqyt frqpmehi sueh as
are the recg%g %l on.,sequences for enzymatic 31 WO 2006/113959

PCT/ US2006/% 6 i at tachnent of the carbohydrate noiety to the

aspar agi ne [8i0dk chai Aminbrold madifeaime senessedfonetitahging oxhodifygene or more
tripeptide, ent.] al o

gl ycosyl at i gﬁl%gal% e‘?c?%n?blé?(fégés}'g&e&ta'r%ﬁn L}%g%&?% ar%%fe rdgl?lh Chafl 3 1rhtr}rlleent :
of one of thgabdangaics e dicebipdipniiEoitiosdfr secifigay. abt wge,embpdimeyts omendrothan
a hydr oxya i i

Ty oxypr bt Pan GroclTATts ARV e aRELNE R LRER ST DR B 8 bt
Addi ti on ofemybgimesiy e ﬂ‘lsn tn@sto thyeet dogseavativbouipo hdd ewntistidrenatd iyade within a
acconpl i sh ter C

cont ai ns og’gﬁg?omﬂr] fos pgpg%inbg\%{é gtesgtgl?’ ?Eﬁﬁ%{}%& 1?(3%)?@-@6&1@2} Eigir?c[’es

(for N-Iinkédspl ycosfylp@lﬁp@nn%alioesqludem@oaﬂa@raaﬂ|n9mglmyyl@tbctmlhsPMets well
by the adg r

threonine r éeédlg& ggéﬁsgq{hhozﬁéggéstgﬁ%leago aw’ﬁdﬁ@ﬁm%l na agaiﬁtpiéﬁﬂlgle %1? Gppylation
O li nked gh‘yﬁbd@lm’fﬁ@ﬁﬁr%@qﬂ@@}wn [aetinflo}szamwatg:lny@@§9¢ch¢s|amglm:fletp¢nat@bnsewed
anti bodi es ,gay,ks@ehe r@!ahﬁéagnsvwéfﬁﬁyandqrmwg@a ¢k, hﬁmﬁ%ﬁ 'esslm_égf,lwugm

nucl eot i de sequence. %i(lIOS Tation de en S ont

used to exprEkgrispndo8h [ 156inEe- T olwgﬁaccltaylé@b‘ld%@qu@fthe

expr essi on0f.f REMIRRRE: 1o pf@t@ﬂ"s%ﬁ‘dn% (B&d%t al , 2084, RRAIIRSun&S32:1311-1318;
potential therapeutics is rarel the native cell. variations in the

gl ycosyl at i"Giwe B%fl HevyddPoe, l?éo‘%iﬁtli Podi’ &4 1t pnd e anyeelcsdar igisgactien hptween
Hse et al. 5o di@%lr th]e glﬁoﬁlloten AT 252082 cor@&%@)wn :ir@ﬁm%]mté@th?éé@'irﬁélﬁﬂna]

to the ch0| ce of host factors that affect cosylation during
r econbi nanfwreeiiEt elawpaqfelaﬂtl?f%aP%quﬁc%uaanewq% h #9e 1998 frugent Opin.

formul ati opjouey! 1:409e4 @8 NSTidMacchR Y HBBAL PR veRb kar dgeua g%&a&w%téﬁ Red¥RSin
C’D the Ii En%lem\z{gsrl;agéjdsupggg;t]egldﬁsc rftzzggneltlc?nes?rgch;eg 81?@60531 J[aLt?onaof a%trlbodzes has also been

reported to affect antibody-dependent cellular cytotoxicity (ADCC). In particular, CHO cells
with tetracycline-regulated expression of B(1,4)-N-acetylglucosaminyltransferase III (GnTII), a
glycosyltransferase catalyzing formation of bisecting GleNAc, was reported to have improved
ADCC activity (Umana et al., 1999, Mature Biotech. 17:176-180).
[0109] Glycosylation of antibodies is typically either N-linked or O-linked. N-linked
refers to the attachment of the carbolhyydrate moiety to the side chain of an asparagine residue.
The tripeptide sequences asparagine-X-serine, asparagine-X-threonine, and asparagine-X-

cysteine, where X is any amino acid except proline, are the recognition sequences for enzymatic



the glycosylation pattern achieved in a particular host organi sm
i ncludi ng introduci ng or overexpressing certain enzynes involved in
ol i gosacchari de production (U S. Patent Nos. 5,047,335; 5,510,261
and 5. 278, 298poos@ispeSyl ati on, or certain types of gl ycesylsmedngi7can
be enzymatically renpoved fromthe glycoprotein, for exanple using
endogl ycosi dase H (Endo H), N-glycosidase F as described in Exanple
1, endogl ycosi dase FlI, endogl ycosi dase F2, endoglycosidase F3. In
addition, the reconbi nant host cell can be genetically engineered to
be defectlve in processing certain types of polysacchari des. ?
and si mi | asttabioénotjte sarbolydusés hoieti toh asppraginesids ¢haing d‘ﬂe}heeme%m either
nmet hods of d| flc WO -inRed
the art, |frr]1£§ u |5pr?§£det)£%deg&slljlfj§%¥ fﬂ ggd e%%{eéhl% B&eﬁtlﬁgg?r%dgﬁlgﬁoﬁdatl ve
substit ut i gycapdtiatiefest o dire, attadiipint dfone ‘ilfdhﬁsuéﬁﬁle?éeﬁM@é]GCtWaéTmeeﬁaé?P&S% or
for att ach nt ,of h By droxyproline
06 11850 P b BRS Rk H CoAao 3‘22’@%@%&32%2%9 YATOP
establ i shedrfphﬁbedfwswsmamatstaéeaﬂed and can be screened using standard
assays kno n the : iR evdARInOWaRBMplighed
Exanpl es. %1@4] a #@?E‘é{ﬁ‘c’%{gﬁ’gﬁ?‘?\éﬂS%Fgc‘g?.’%é‘gf&fa%m ude ant vabOdlg thij'}te
have been aitrding iredmire aciflessauentretich Haprpnis|one ernR ONGe 2R geTcER%Y, 2.
publ i shed eﬁqe%ﬂ&ﬁtﬁdrﬁrﬁa Al rrdghdt bpthe
to a bindi %gjgﬁg)mngléﬁl%%e? §§1912é1 a&? e ta{roggl?éébrml ecul e, yffect or ?
domal n havadigicarpfamisvistiatprbs eeueieae suhe PaHtcraPy VSIHB%? 5 Sevencs offhe
art of ﬁ%gqgﬁb%%go W@lé&c@{'co%lméﬁ%ﬁes .mmunogl obul i n heavy chai n.

These anti bodies are bi'nding the target nol

triggeringl0dilni fi cdme slyersylet ppriteme) anibanies mfr)éf‘léo begite g thﬁ%t\éyﬂtﬁtf'@dﬁel

destructio g€Ltequdde. S nhediaARR Bpeniifien @t hes bar ussd frixpress
i s capabl ennc% I%ﬂlg%u&%&la equ I fn pﬁéﬁFcRnaggﬁg/ ol’r)enFc }QI I b. These are
O

typically tiaslefdmdm échrﬁ’ﬁlCéH HEPrEteA SOTFEPER R OF?QGPH‘P‘\%mg CORFBFRSHfifran
| mmunogl obylyjypqReay ot@rﬁ'ﬁl Rer 021 08 R db the Aeldettivasativaslinftheglydosylbtiins

manner are particularly suitable for use _.in chr d 3

t her apy, t patitrobidhd aiib B Py SRR et %%T\?é’?n igdr é@f’loﬁg r%‘/ §7:9062

convent i 02%5 0§1nt| body therapy. [01151 The invention includes affinity
matured e

odi nents. For exanple, affinit mat u bodi an be
produced bip1p#loceduradditipnin thesheiprotdot CEI?(%F"\‘E?rSetE‘atﬁ‘ffa& bﬁ@sflla%on tiithe
LBJISX/ gicggggeg%?}géﬁ p?soﬁﬁcn%ﬁ%f ?%F&%lnﬁhdeﬁémmhﬁlr&ﬁlé mﬂiﬂ)ﬁmﬁblhﬁon@mﬂ?lre dSosity,
chier et a elto
al ., 1995, owgem%%r&ﬁ P“rlffsﬁsonfél@&]eééﬁfﬁ’ge hlﬁea:}%é‘(?ﬂs 18?%%‘?7 ha"""l Bpmﬁ“’ggd B atter
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896; and Wo)\?erexm essmgl cse?‘t)am enzymes involved in oligosaccharide production (U. S. Patent Nos.
) 5.047,335; 5,510,261 and 5.278,299). Glycosylation, or certain types of glycosylation, can be

enzymatically removed from the glycoprotein, for example using endoglycosidase H (Endo H),
N-glycosidase F as described in Example 1, endoglycosidase F1, endoglycosidase F2,
endoglycosidase F3. In addition, the recombinant host cell can be genetically engineered to be
defective in processing certain types of polysaccharides. These and similar techniques are well
known in the art.

[0113] Other methods of modification include using coupling techniques known in the
art, including, but not limited to, enzymatic means, oxidative substitution and chelation.

Modifications can be used, for example, for attachment of labels for immunoassay. Modified 6G



[0116] The followi ng nmethods may be used for adjusting the affinity
of an antibody and for characterizing a COR One way of
characterizing a CDR of an anti body and/or altering (such as

i nprovi ng) videnobiiizdiong affinity of a pol ypeptide, such @msr@eoso16o7
anti body, ternmed "library scanning nutagenesis". Cenerally, library
scanni ng mut agenesi s works as follows. One or nore amno acid
positions in the CDR are replaced with two or nore (such as 3, 4, 5,
6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20) am no
acids using art recogni zed nethods. This generates small |ibraries
of clones (4 s 89ha
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inthe art. Binding affinity may etermned usin core sur
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(1GEN), f 1 u@reRsGoRtes @ ene Bt aﬁthuéeyﬁéﬁsyce transfer, and/or yeast
di splay. Binding affinity may al so be screened using a suitable

bi oassay. §43131 It hfé‘ﬁﬁnfé?%%‘?qﬁ"éﬁﬂf gity mglareg cabpdigeniei Borgaample.affinity a
CDR is rephRaRd 4itiPodha¥En b@ﬁf@@ﬂbd@‘ﬁr@@ed&@?hﬁﬁmﬁnTtﬁerg?t)(l\/f@ﬁlés@t ﬁl hog2
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cl onesI (i nsensRt ale M) iGAB) 1 89: 1m35f qrelt@y&ray 169'95 rJOIr@ﬁMl possivbangddnat
is ana yze

eac Xi t of al | am no
acids are Q?B%of‘ief{]t’\é\%é f%@@é‘%}‘ 36‘5(7 369‘)9 Hflﬁlil@ff al H%%ﬁ‘é“%ln%t?&h PE8E-
the libr ary9&,@ncbwcszooce&5rs&d4)corrpr| ses substi tut| ons intw or nore
positions,

h
the librarlf C ma#ﬁ? ?Oéfs“’éf@ﬂ%%ﬂ?%%g?ﬁagﬁRU%‘?ﬁ f?rmuaﬁmgﬁﬁ? %giawftap&mborihand

one CDR Tfhe clhda dateditzing AEGDIC. OO WS cB#Elfeérlzirlgtd ”R loPart WMEb&Ty aﬂg/bﬁaltermg (such
substitution

PO ) (B PG iy AT P S i T G B s Ty g

four, fivemofagSieds". Generally, library scanning mutagenesis works as follows, One or more amino
acid positions in the CDR are replaced with two or more (such as 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, or 20) amino acids using art recognized methods. This generates small
libraries of clones (in some embodiments, one for every amino acid position that is analyzed),
each with a complexity of two or more members (if two or more amino acids are substituted at
every position). Generally, the library also includes a clone comprising the native (unsubstituted)
amino acid. A small number of clones, e.g., about 20-80 clones (depending on the complexity of

the library), from each library are screened for binding affinity to the target polypeptide (or other
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CDRs. The substitution may be prepared using | ow redundancy codons.
See, e.g., Table 2 of Balint et al. , (1993) Gene 137(1):109-15).

[ 01201 The CDR nay be CDRH3 and/or CDRL3. The CDR may be one or nore
of CDRLI, %ﬁns L3, CDRH1, CDRH2, and/or CDRH3. Therd@Ropmieae a
Kabat CDR, a othia CDR, or an extended CDR [0121] Candidates with
i nproved binding may be sequenced, thereby identifying a CDR .
substitution nmutant which results in inproved affinity (also terned
an "inproved" substitution). Candidates that bind may al so be
sequenced, thereby identifying a CDR substitution which retains

exanpl 6, 6Nt B0 (B B BB R oG b oo e SUBSE I Frfoemitied
PCT/ US2006/ 016071, 1 rRtaved. Biedi g are Al so uoet Ul 1 or LR Ll on oy
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ami no aci d biidirgadiniiyrmpalmuer DR greddrt Bocotd is @articlliiyN@eRWELnRRG it

Pr epar at 1 oA ERU=EEHE BTG bF et b SR TH STPIBIRa Y 2Pt S ke
further belSaeenif@ddd) Blaichi atyacs SRSMHITIGsoNEiod GLIEGIbEd AltBOE RPN IR SeiR
wth i nprolBa i nai Atk S e p T e udreh Ot WAt
bi ndi ng al sexjmiovdssteys, BB MBRICEN ifehabassgy (GEN)) Qubrsferd: qiarhiaf, Rathcence
coripl ex. - FOF Ratrgey ity Bt o Ph e Pt B e Plosen
changed to[6al$] 20 arfhsonemitdgimehiatvenasiine aud psitiod @ COREErepRedl (in some
P00 e Rt A8 L 0 B B0 s
per cent agemethodubats efuwhidnes déshidted hasin).i Diris pietatte mihalf litakia®f alones (in some
DOt 4100 Uk RokIBRL AP 8RB LU0, LB LY Aty ot
posi ti ons membére (ICBRE arhine agdmmrbmibsthiandyedvery powtiyn)di f f er ent  ami no

cci (1 i 211 120 R0a ARk e) B0, ROBLLAENS it S, SRS ML ..
[0124] Candptaresons which mpy by sdhadame (iR omaywher mowBDRed This, thediboonday
aci d st rap s HERLARE G o BREQHERRAT AR, BERT Tib I Bh (el 1O
subst i t ut i hsitationtingyo grarire pesttionslygen dr myreoPD R €lhe dibpinexiy yongdrise he
LPC2TY o 7S Bl PO 6108 b5 b, B8 96010 O
CDRs. The substitution may be prepared using low redundancy codons. See, e.g., Table 2 of
Balint et al. , (1993) Gene 137(1):109-18).

[0120] The CDR may be CDRH3 and/or CDRL3. The CDR may be one or more of
CDRL1, CDRLZ2, CDRL3, CDRH]1, CDRH2, and/or CDRH3. The CDR may be a Kabat CDR, &
Chothia CDR, or an extended CDR.

[0121] Candidates with improved binding may be sequenced, thereby identifying a CDR
substitution mutant which results in improved affinity (also termed an "improved" substitution).
Candidates that bind may also be sequenced, thereby identifying a CDR substitution which
retains binding,.

[0122] Multiple rounds of screening may be conducted. For example, candidates (each

comprising an amino acid substitution at one or more position of one or more CDR) with



adj acent am no acid position can be random zed to at | east two or
nore am no acids. Random zation of adjacent am no acids may permt
additional conformational flexibility in the mutant CDR, which may

in turn, peyondos@rsofacilitate the introduction of a |argefusudtesorof
i nproving nmutations. The library may al so conprise substitution at
positions that did not show inproved affinity in the first round of
screening. [0125] The second library is screened or selected for

i brary menbers with inproved and/or altered binding affinity using
any method known in the art, including screening using Bl Acore

surface pl asponed Iﬂﬁ&iﬂ@ﬁl@@ls@ﬂ@fd $drhe &Q%@@s@%ﬁ%@mﬂsé&&:r@ﬁyﬁ %%tr?l?edoriginal
known in the,a tion, including phage di'splay, V¥

di spl ay, afy ?‘Ibﬁt&%ﬁémmos?&rciéwac 1 tpreed PRE Rosiien {iieo AmsosgidanstbepiadiseGDR
fusion pr ohewm 1 & et tnﬁcbﬂ’hgut@ﬂ@h&#edmﬁl%vécf BB Brep Qﬁnd’n,eg{d%@ﬁ%erfugézgp the

ant i bodi es eptides of this inventio
WO 2006/ 11§% &%?5@%)%75(51%86%% fg@’%@ﬂi"ﬁent a fusion polypeptide | s

provi ded t [1)11‘23 Jconpr ildearyatarn@stutdbencsRRAlsh ?iﬂb‘\)}&%s @Hﬁ'ezﬂﬁ f Q‘% ter%finétakbeDR in
vari abl e I| ure

astgafn re |C$ sho in SEQ%i
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am no aci dsfh@fchamd\ﬂamli Zdn€ino hdi@ihatcIdaititn 1s S dn Qe SR AWIsitibh
(FDgure 1) d%ran% ast. about ?tcﬂa’ | east aboutvlgIBSII tﬁﬁ%{]ﬁkg@t&be

about 20, Stleadt  HBGLUTIDee Gnvegse SiEBR o 138 reyat }’Plgd]@&l@ oalyi afnall
aci ds of trecenaps aibslubsthﬂﬁmy thatblﬁiti@n Esﬁ@érﬁﬁe@!ﬂﬁ’%shiﬂn 8RQs ;rl%ad\@lt]to CDR

(Figure 1) a f usi on, pol ypeptid conpri ses
a |ight ch%?'ﬁgea?ﬁﬁsbﬁg 11r%e 5°ﬂm1é?fd7“§ﬁgea“ﬁéawdé ﬁﬁ?ﬁ‘@t?/ﬁlfqrﬁﬁql@ regegiing  of

6%b gs sh?sml‘rlpms in SECIE: M@aﬂbaﬂﬂn@E@ in&yNﬁ}”féreﬁfanﬁhcgéﬂcﬁ(nﬂelu Cg%(aﬁ;i@"aﬁ%{o
enbodi men
6G In stil Jsﬁgﬁc{eﬁ@hﬁ@o@ E’i eléc “f/) é’ﬂi“?l’o‘@“ OEldr?ﬁFP%lé%df@@R

H3 and/ or feRRMI® wefdsant i body 60 For purposes of th| S invention, an

6G fusion tein e, _6G anti b s and anot her
am no aci is)lre uenceétg{(g1 %Q%Itﬂ rgp rgVEd n“}’m@&ﬁ&ﬁ Wﬁ Prieserpad flipery, which

mol ecul e, rdvdeeshanpbioyedantiag $?MbItlwgmllgﬁlabzﬁiﬂﬂtem&atahat@oﬁmbm%sftlrtllel
sequence ;fh L%aaﬂﬂ&ﬁ?ﬁbgtﬁ% 81@ at l%?ft 1(‘%{, pga(ilﬁf:{ glly %usﬂ%%g’gfg Ec]]%rehbéargﬁafsls

i ncl ude, but are not fo a®
tag. Tags dawdwemprmﬁw:ngrﬁhetml@rsprem{lﬁgl@%]elema@ﬁtwn Mac;aqlomp@a&sire&

can be cr ; i ]

synt heti ¢ glaﬁ%t QM]P gg%) ngﬁta(}rﬁ&?%e LF;[‘;%"F% aﬁd b be 4 ?ﬁg{”@@ r 1’?‘? L7 BHnp AUtSi ns of
thi s i nveRenenigation ghefiachyt al‘rptroeqsaﬂﬁ nny pamrmdpmeseﬂ |cn1g“omqn0hal fechigiol ihde
encodi ng Lhem UBRNGLLE ERPR 04N berR 0P AR RS R tion of 2 larger number of

improving mutations. The library may also comprise substitution at positions that did not show
improved affinity in the first round of screening.

[0125] The second library is screened or selected for library members with improved
and/or altered binding affinity using any method known in the art, including screening using
BlAcore surface plasmon resonance analysis, and selection using any method known in the art
for selection, including phage display, yeast display, and ribosome display.

[0126] The invention also encompasses fusion proteins comprising one or more fragments

or regions from the antibodies (such as 6G) or polypeptides of this invention. In one



herein, although they nmay al so be prepared by other means known in
the art, including, for exanple, chemcal synthesis. [0123] This

i nvention al so provides conpositions conprising 6G anti bodi es or

pol ypept i dewocowjuggat ed (for exanple, |linked) to an ageptTakmbs/016071
facilitate coupling to a solid support (such as biotin or avidin).
For simplicity, reference will be nmade generally to 6G or antibodies
with the understanding that these nethods apply to any of the A(3iao
bi ndi ng enbodi ments descri bed herein. Conjugation generally refers
to |inking these conponents as described herein. The |inking (which
i's generall 9,

| cact o SARPUTERaiHER o RRAE Bepia l G RRLS: 1cRE 2O E Rk RDaflng seic
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i nd| rectly) he 1 nvention é)orow des conpositiqns

(i ncl udi ng Sﬁ@dﬂﬁﬁ@é@ﬁ 8BR IDM@gFIEWG As)n %H‘i’éhek?ft’ dérprabriheiusign B ReBBYR

6G and, a I S o Rfinftnts, @6 fustdaol d
ant i bod| es% I'hjélllll‘r’%s glg @%??Rgzgﬁéssglbjﬁan 8th her ei n1 Ar?tl -AI% a%tolygeptl !

odi i
and pol ypepbiiss A IGadpRLReks E1enBeass/oCr TR PiarHe] e Fvapin, 30 6G fusion
anti bodi €S Plieil QJ)MQESOCEI{G deRofd G@Arﬁgbdq'& RN ML eMtdoGald seQRRQI Whibﬂ& 1s not

conpri si ng e antl I es or ypepti des) descri bed here% any
i mpai red efaftecbedin thammsve @ﬁlecula@nr@g@aplﬁérl@ﬁﬁologéws SITIBAY BrP R sequence

pol ypepti dg,| 1'09191 1%91011' E%pﬂs@g hﬁ@rﬁ%e&ﬁrseidéﬂ&:& [rf@ﬂ:de (bus@d not limited to a "tag"

i nterchangeably wi "I mmunol ogi cal gﬁ@% N "partially
i mmunol ogi caghiag alFﬁé\rCtW ot &§tdip £act gagsa"hﬂ" oRa 16? °381 ypept i des that do

not have anypef f ect ok ¢GURGdd }Qifbfp@ﬁtlda%}i@bd' aelieies raehddg Ikhwmi‘n the art, for example,
activities of effector function g@ %réq ant i bod g ér‘;: a(aeb
havi ng an -gHrbdicried rePmainephy &YE’ICF@T‘P G PRy PRObS HFS Ped 4
e.g., having. ne,aGtdWictnQr pollﬁhdbl&ﬁiﬂle aﬁdotlt\ﬁlgttl)em 1Iik1@rl’ycoﬁfbalaﬁtmetlmiselemhbed

thefollovmn ri rin I
stinmul ati néjezgﬁt, ?H@é@ t%ey? may-also be rep%ﬁa%nbty oﬁ%r meansqmo%% in the ax} imncluding, for

: ) example, chemical synthesis.

{0128] This invention also provides compositions comprising 6G antibodies or
polypeptides conjugated (for example, linked) to an agent that facilitate coupling to a solid
support (such as biotin or avidin). For simplicity, reference will be made generally to 6G or
antibodies with the understanding that these methods apply to any of the AB;4q binding
embodiments described herein, Conjugation generally refers to linking these components as
described herein. The linking (which is generally fixing these components in proximate
association at least for administration) can be achieved in any number of ways. For example, a
direct reaction between an agent and an antibody is possible when each possesses a substituent

capable of reacting with the other. For example, a nucleophilic group, such as an amino or

36



dependent cell nediated cytotoxicity (ADCC); and c) activating
mcroglia. The effector function activity may be reduced by about
any of 10% 20% 30% 40% 50% 60% 70% 80% 90% 95% 99% and
100% | n sof® BpQgisnents, the anti body binds to a bet apafykabéoisor
peptide wthout triggering significant conpl ement dependent |ysis,

or cell nediated destruction of the target. For exanple, the Fe
receptor binding site on the constant region nay be nodified or
nmutated to renove or reduce binding affinity to certain Fc receptors,
such as FcyRI, FcyRIl, and/or FcyRIIIl. For sinplicity, reference
will be ma -aind-h ogh ' adi t hat _enbodi nent

al so appl ydsﬁéﬂ]wg;?i%%%f ‘is‘jdd(gg.n\mlgﬁg ﬁ%ﬁﬁ@é??ﬁgg@%g@g%@ Ikglﬁi‘tcog?]mélg Broup, Such as an
Sequences (ﬁ“hy‘g‘id@toéﬁm%@‘blﬁahldm wish egyilsd lerdupicontesing agbéd leakingubly @.g., a
Heal t h Ser Wa6gs) Natd @pal I nstitutes of Healthy, Bethesda, M., 1991)
is used to indicate which amno acid residue(s) of the constant

regi on (e.d%29137 WoAPEUE LY samdy PR OBRG0YeDUI@OMAY Iof lirdknd togGabeling agent
ant i body) are@il8 B E : . | he used. far a
peci f10 ¢y B R oy 3 ashas GRSl P aBRNE ok oy
with the uﬁ&ﬁ%‘ﬁ%ﬂ?ﬁ@lﬂ%é‘? ag gﬁheblﬂl‘QﬂWngérsfllgam whizh gemeddlyperddegeithepes
of anti bodiggsctang ir&m@giﬁgsigg(@;%] In sonme enbodi nents, the anti body
that specifically binds to'the an Al 3 peptide conprises a heavy

chai n const%{0! r egi oherHaAHeR 4lsprRap vieey cempasiicos (Maluwitg mrrmatheickieavy
chain congb@apésiffoag) 28 PN} Re RidiPsd Yan@GE il aiE@OSﬁ%qH%@%‘&ea?ra&?éT :?}bof

varj ant. | sone enbodi ments, the amno acid sequence 0 nat
occurring I%Faf\?ﬁ} rsicndeorpbyrgpides despidhsdiberchut at ed, e.g., by amino

acid substitution, insertion and/or deletion, whereby the effector
function of the constant region is inpaired. In sone enbodi nents,

the N- gl ycé&Sraangigodies and golvpepfideshguing tmpsirpbeffagtor Amiction const ant

regi on may[@EBEO be chars@dictodol b SR t fons
partially, [Whg]rebgy the effect gpr _un}cefi g%JIO]g I emgag%gitcglnc?h%g%ﬁ%]ﬁ IS

i npai red. FOIEHNEhe WERedieRs sy PREHES) despribed hereintreny Haupiotraied ¢fctor funciion.

| mpai r ed_ Djsneaieieng aNentBbyCQ S oRbARe Afvisd e Tpdi SR Sofbrion (sckiN®
CH 2 domain,of | G% of, h.t,,he anti - peptide. |n sone enbodi nents,
N-gl ycosyl %ﬁrﬂﬁngelﬂ b athegmmunplogically inerher, eertisy imumuselogtsalishigert”) refers to
gl ycosy! at edibadien® popeéfideemiatdd@oOiavé higtitiePar £E810HUe Raveatucal a%ﬁw‘.?iﬁf dr

of the gl ygos! | atlg gtr e}gg%nl tion sequence in the constant region.

The tripeptid w%%cf% Reingiog fcompered ta@ntibpdifa PoipsRtidy having an unmodified or a
aspar agi nenaturhlly @oniring corfstndéedipn)phIgl, RSNRTAALMEL b bSER REyifyNa X5y e or
where X is_any ﬂm&r}}g aci d e>§rce{1)?tE roline, are the recognition
sequences T3 CEAYPHITTRY: 4} TZEH e femplpme anedited bt b byt tiasing extibogy- he
aspar agi nedepbrdient cehaictiafed ythtogeyte QEYL@Y; kQIG) ablittafitid MEkr@UMY, Ofe LRBIRAMNER N

id.in the tripeptide in the constant re I d
2ol ycosy aul BEPSEEREERIRECH R heragh AR er 18 07 st St

95%, 99%, and 100%. In some embodiments, the antibody binds to a beta-amyloid peptide

without triggering significant complement dependent lysis, or cell mediated destruction of the
target. For example, the Fc receptor binding site on the constant region may be modified or
mutated to remove or reduce binding affinity to certain Fc receptors, such as FeyRI, FeyRIL,
and/or FeyRIIL.. For simplicity, reference will be made to antibodies with the understanding that

embodiments also apply to polypeptides. EU numbering system (Kabat et al., Sequences of
Proteins of Immunological Interest; 5th ed. Public Health Service, National Institutes of Healthy,

Bethesda, Md., 1991) is used to indicate which amino acid residue(s) of the constant region {(e.g.,
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] 1gd and 1g& may be nutated to A, Db Q K or H See, Tao et al.,
J. Immunol ogy 143: 2595- 2601 (1989); and Jefferis et at.,
| mmunol ogi cal Reviews 163:59-76 (1998). It has been reported that

human | - 01qng2dogEked t hsubstitution of Asn-297 with G rpCleﬂ]@ﬂOG@,ﬁGOh]ys
do not bind to the human FcyRl and do not activate conplement with

G g binding ability conpletely lost for 1g@ and dramatically
decreased for 1gG&3. In sone enbodinents, the amno acid Nin the
tripeptide sequences is nutated to any one of amino acid A, C, D, E,
F,QH,I,KLMPQRSTV Insorreenbodlrrents

consorvati o8 RLTlehdP et rﬁﬁ’égﬁﬁfa%%bqt*&?ﬁ&%ﬁn% PR Ao of
the tri peptantecdyégpeletss oi asspemst(e.gehlumam) mtbkhenmdexitﬁnd&fgrmatemﬁmdtlmﬁgﬁs&an
t he am no %%Rgadﬁa&msttwesé{an%gg% e seqiuences is nmutated to A, D, E,

F, G H, I n sone enbodi nents, the
am no 38 V\@B@DG/ 118&59m9@ib¢ﬁﬁ&@@ﬂ@hﬁtﬁlﬂaﬂiy tat gedificdllytbhes tdﬂa@apAB gevtide
sequences i.s

mut V,
WOy in SRS ke TR aienBingi el st e g g it
sequences icgnstant sgd nay haye rBi;urE],y dépurﬁ;‘ng sel;hend:a orHs a LariaM, INsork enfBodimend, the
L SO S50 5 (R0 AT S UG, LBy LRERLITE,
constant r egmrwmcn@ubml@rtmuedseawznwdbn de@hbxy whsteb the efdéiod funmish déthe cdns@ast
de; i bed endogl ycosi dase .
eﬁggéi y§05| AS eggg}%a% e&.dl n:sﬁf?g%%ogdﬁ)rgggsgw%]?ﬁceo%l\eﬁoﬁgﬁilﬁ}}?%ﬁ?Ptgatzl?egwbcham
may al so benstohicevedialylspbodusgadge g heaybe ietnovkyl dompktetyedrl pattialig whareby the
defi ci ., J |l mmunol .
1gol((7:|) egggﬁigég%%él%%%% 805?%% F%Wﬁ:;%fefm%od rreir;ts ardn'fogo acid

id i ntHpalct wisethe ehbagisatse tha effertor fatctiachadpiic eemovmg N-

rN'eS: yggslyln ]alﬁ&?@f‘[ JF%{%&:@ gtlﬁ[ﬁ I-?gldi%g E%f(%%%%t%d to o, 1 some
bi ndi ng afgl y to E gr exa CF % Eﬁlgé fplh e
| g& may bémhmnaﬁié%i N- Seeasylﬁumnbfélue B:vlregronlls reniqvatihpnogyind 63 g%&glawaﬁﬁuno
( 1996) [ Og'ég’;es dﬂe él:ﬁg?ﬂxglgpég%hggetg\’%sd&efén%ggl? %]53 ElthHEE%éé‘Ug@OfI S%?deﬂ & 111 ed

by nodi fying regions such as 2
| gG as deseqrisigadesian. POe igsrdde %WQeS@ﬁlEﬂrmW@&Eelw (N&X-S), a&mtﬂwﬂéthreomne

| munol og 2 ]

L64: 102001 B8R T ( 200%%%(&%%‘ BRI wifte Xy AR SRt pgline, are the
Arnour et @Pog%tmﬁmt@éces o cagyanatic é‘ﬁﬁcb@elﬁ of ¢ netbelty duiemmpintydo theespathgiue side
the target i i%FNlﬁﬁrco%nat%fnf Ak qmﬂﬂa DAV NG ﬁﬂh E'ﬁld@gé ences in éthe

sequence subst ant i honol OgOUS t'o al or pa rt const-ant
of a humncqnﬁWﬁé%jP%ﬁalﬂﬁwa&b@anWéﬁn Formafé@elealﬁtglmwl@@narteerpafbuean

Of bi ndi ngigkhent ? af@ BEE® oW tﬂ'Q}'tK Bngg@J rAQet o8] B Eid, o%b% 143: 2595-
| ement depen ent I'ysis, or cell-Tedi ated destruction o

t ar get. | 2804 (P 89); and J effeus et al., Immunological Reviews 163:59-76 (1998). It has been reported
that human.IgG1 and IgG3 with substitution of Asn-297 with Gln, His, or Lys do not bind to the
human FeyRI and do not activate complement with Clq binding ability completely lost for IgG1 |
and dramatically decreased for IgG3. In some embodiments, the amino acid N in the tripeptide
sequences is mutated to any one of amino acid A, C, D, E,F,G,H,, K, L, M, P, Q,R, S, T, V,
W, Y. In some embodiments, the amino acid N in the tripeptide sequences is mutated to a
conservative substitution. In some embodiments, the amino acid X in the tripeptide sequences is

mutated to proline. In some embodiments, the amino acid S in the tripeptide sequences is
mutated to A, D,E, F, G, H, LK, L,M, N, P, Q,R, V, W, Y. In some embodiments, the amino



enbodi nents, the effector domain has a reduced affinity for FcyRl
FcyRila, and FcyRIII. In some enbodi nents, the effector domain is
capabl e of specifically binding FcRn and/or FcyRIIb. These are
typical l'y Rageghaieshi meric donains derived fromtwo orpdBi&owABR

i mrunogl obul i n heavy chain CH2 domains. Antibodies nodified in this
manner are particularly suitable for use in chronic antibody
therapy, to avoid inflanmatory and other adverse reactions to
conventional antibody therapy. In sone enbodi nents, the heavy chain
constant region of the antibody is a human heavy chain Igd wth any

E23l 534 2350050 T B I Sanabet Y HOARAEE D ol L BT oA Oata%e v

to P233V234A285¢ cm)odEasey, 2842850 B3BARAABGARSEHudnoes is mutated to A, D, E, F, G,

2301 234L23bATO P AL ORISR Vo' 9Y: Vi 2006 ERHURS e R0 GHatpe Mopoas

V234A235G32i8380SB 3ftataiid P6 n BR Zntbodi ARSI, tba’ N@ﬁ};pogiﬂdmeﬁ irathe C’rﬁlstaﬂti rélgion is

except N I&%&? d e ﬁ]%%ga?lg%sugm(s FJ% c?aaé E as escm Eﬁi %@g\p{}y ﬁ%ﬂoﬁ YCOSldS ase Fl,

may be conbine Some ©
constant r @gd@’m’cmld&Sh &2, andeghedyiddss F 3 ahd e@iychadaasy HyhRémovigp@R-glyicbdylatibi gay

(o1 o v s s EACHEAR A0, SRAONHS L DRIL AR SRAT B0% o
chaihn const\’él?ghl p?@%rlbhmplﬁnd HE0@EN3IBedy (1988). a human hgav%/ chain I g&4

any o - : . .
\EmztésvstAz %13? th @%ﬁlggfﬂﬁ’g’ﬁéﬂ%@%'glf%%iE%%%@%%ﬂ%%ﬁgﬁ%ﬁgﬁg}mde
P2281, 235 atacBePRERIN-clychigbifion siteQE ¥#; congtaht %ﬁ@ﬁdﬁ@BWM%mﬂlﬂgaﬁmﬁy to
P233V234 AR GRIG Ry OFAS ]y Thensanst ant. [0 101 LDe, a0l bodies

may al so be npair to enent
conpl enent Irawtmai@nléﬁfl%&@@@(mm bod| es fol I owi ng binding of the d

conponent ﬁfl ﬁ]o npl e h @&}éwmtaef\ngn% e %g‘e&ﬁ?& func]i cafxti 15 5 rrBz%ue]d %( gm%ﬁ‘ym%fe&lons such

resi dues i const

bi ndi ng nogs 233-236t 2NasndhmER7- %Ip(drhu@dn teiats dé.tcalbnchma’tGToWOf B¥5858namtl Afnour et
D270, K322 e I ntly,redu

ability of .':11t %&’%ﬁf’cp g%%wqglo%/qma (?c@gp %c\yc & 1t Jy {mmzmo ogﬁp{iég f%ZS t19

For nuri ne(30§e2 b%ntl@Jd:}eSmemsllbn@mrﬁﬂT I WO V2 mde‘SI*momealad wvespiEs1ig 2ddB8a0w a

ot el b hHEeR R bydes prbe ERIRRIREE St R e o 2"
K320, and &g2enck debstaitidllydiofmologensrie sleon m@iha censtret ﬂegvedf 2 hndpemonnugebulin

for oth
(1088) o1 Ho U TR AR e I Bina A R dRe e s

repl aci ng~ desifiennécanpleprnt tiﬁme@?@n‘slmﬁﬁlof P@Hﬂ@@@?cﬂdﬁéguctwvﬁthatarm| Huseme
havi ng an érﬂ@o%%@rf?g bleRreliillafNAb b teiuQR Jfidiy o, /RN 8R! fnd By R 1

n ec)es sary t
some embodiments, the effector domain is capable of specifically binding FcRn and/or FeyRIIb.

These are typically based on chimeric domains derived from two or more human
immunoglobulin heavy chain Cy2 domains. Antibodies modified in this manner are particulatly
suitable for use in chronic antibody therapy, to avoid inflammatory and other adverse reactions to
conventional antibody therapy. In some embodiments, the heavy chain constant region of the
antibody is a human heavy chain IgG1 with any of the following mutations: 1) A327A330P331 to
(G32753308331; 2) E2331.234L.235G236 to P233V234A235 with G236 deleted; 3)
E2331.2341.235 to P233V234A235; 4) E2331.2341.235G236A327A330P331 to
P233V234A235G32753305331 with G236 deleted; 5) E2331.2341.235A327A330P331 to
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replace the ionic residues only with Ala to abolish G q binding. It

is also possible to use other al kyl-substituted non-ionic residues,
such as Ay, Ile, Leu, or Val, or such aromatic non-polar residues
as Phe, TyrnyoTeo/1a398 Pro in place of any one of the threer/vssicuestin
order to abolish dq binding. In addition, it is also be possible to
use such polar non-ionic residues as Ser, Thr, Cys, and Met in place
of residues 320 and 322, but not 318, in order to abolish C g binding
activity. [0138] The invention also provides antibodi es having
inpaired effector function wherein the antibody has a nodified hinge
regi on. Bi PRESNGIGE335RRI60SIhmad 6) B TtoA2PT er g ofstupine rYd exeApt Nhelhese

dul at ed f X i
ved 175 1AGsTRg LR B AR BRY B SRR 60 Shuflindyitn o WSBe | oo
(2001); Reeiplatdiments, dic. heavsiirain cmﬁmhrsgie@yf th%@m?w 157@1zuq11r91@3yy chajpda? péth

am no acid e l.
3006/ 11 505 0° R IR p RN R A TebS 10 S?°F§§. e oL 0

hi nge r egl QROMERTIEISPT o rﬂna:‘nmanmb@@li%ﬂf&a e dipdvy shaip eonsigpt resisr gf e gibodyis
subcl ass CHJTE ?&Hﬁh@&vf{h&ﬁthWﬁh %&Ftﬁf‘ tht foﬁ@&m% HRAMRbR: Eﬁﬁ@Z%@@S@IﬁG to

domai n ( ass e attached to a

regi on of BZbNés‘é@?r%@th%tﬁGmﬁd Wiﬁéﬁ(‘:}ggﬁﬁé? 33V2t3ﬁé2?r§e\ﬁ/2¥ﬁl%%%r%§ﬁ°’%5?

may CO”p“ﬁ%ﬂ%f 299f1n§ m%m@tm@b@ﬂ@mv t@m@p@ﬁm@gemdzgvn whi ch
each unit 1in ﬁg 1s derived froma natural i nge region.
€ AR

sone enbodiOﬂr%ﬁits @niegipg plgfbe arm@gdlwwsalsmb@@?oé iegyjo @aﬁ\ré?wlﬁ@ent

one or nor gctx%ltﬁatne 'FBIeexaﬁlﬁledéb%ﬁjléﬁEtnpacﬁvdh%H bf BIG dnB6ddliSeliGHENDbIAGIng of the C1
al anine, or by converting suitably placed residues into cysteine

resi dues. ngong@ipef copplangy manh%reducs@; Enmatating gping add FsiduesHp egqnsint

using art {egi%ﬁgl{‘é é?gm@fn‘étrﬁtﬁ' (&@Qﬁﬁ'qﬁﬁﬂn&ﬁﬁdnf} S} ﬁs%&ﬁh’eﬁoﬁeﬁ@]ﬁh@hlaﬁnutatlon for
engl neer i ng t echni ques and deSCI’I be

39] P tid
t hat speci ¢achaflpg¢70@i<ﬁa% PEg, 5’%3];0\1?%“‘5@‘&3(1{}@1 #H"‘a?q}/sré e ﬂ’ﬁoh’ém I e?}ﬁ pdy

constant rggi; i, Rayi.Rg adtlmﬁigrcﬁﬁpﬂﬁléﬁc FeF mruRAEGIH) 1R Binding Onddi€ caistitdtes
for the methods described herein. |In sone e

pol ypept i dissidensl $d5374, wd fiehcKunsie s aly Jff”@?ﬁ”ﬁ%ﬁng%‘d@’!ééig%gzo?q)'sDuncan
variants sgqy\mét{lre'l?a@h@g&a}o tfygspma enbodi rrent s, the polypeptide is

derived froma singl e donmain antibod VE@% Ag qﬁ.

Si ngl e don¥#lant i b&dyPEGRE B’@“gl:egh1 Ig %’d g lé]eﬁgﬁfg@E RH ?A}EE%‘ feved
art. Onm df grpe@bmalon for BB BB Oisoty @B; DAcan @bal ﬁ&a&)azzkmnmgms) allg,
Trends in_ Biotechnolo 2% 484 4 003 0140% fgh fB{»,I ccified residues
erbod ment SBTAEIIT FBOUg R Ve Pt s a2t 513 PR ssitee
some  enbogiHe Rsklue b&i&lgadﬁtlh@@dwnﬁté ﬁﬂﬂhc}ﬁﬁ&@tohdlle sids clenit-abis hmmgcm:’.’aty tol n
sonme enbodi nents, the anti bod ah ge IS

anti body skepigoe tlh?ﬁoé’t?rfﬁs@‘f‘?ﬁ%ll? apot él%gg‘it]‘ﬂ dive, olfrsﬁkfjﬁﬁsesbb?elt é’sﬁ ohe
PEGy! at ed fitabuddnficagandic 1e|si’(’lu§39m?.h eydiydilentat,or Vieher awch eivostic nen-polar
pol ypepti dr%&dues as Phe, Tyr, Trp and Pro in place of any one of the three residues in order to abelish Clq
binding. In addition, it is also be possible to use such polar non-ionic residues as Ser, Thr, Cys,
and Met in place of residues 320 and 322, but not 318, in order to abolish Ciq binding activity.
[0138] The invention also provides antibodies having impaired effector function wherein
the antibody has a modified hinge region. Binding affinity of human IgG for its Fe receptors can
be modulated by modifying the hinge region. Canfield et al., J. Exp. Med. 173:1483-1491
(1991); Hezareh et al., J. Virol. 75:12161-12168 (2001); Redpath et al., Human Iimmunology

59:720-727 (1998). Specific amino acid residues may be mutated or deleted. The modified
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is a PEGyl ated Fab fragnment. In sonme enbodi nents, the antibody or

pol ypeptide is a PEGyl ated single chain antibody scFv. [0141] O her
nmet hods to nmake anti bodi es having inpaired effector fuunction known
in the artweyoalismobe used. [0142] Antibodi es and pol ypepikhadesicudit h
nodi fied constant region can be tested in one or nore assays to

eval uate | evel of effector function reduction in biological activity
conpared to the starting antibody. For exanple, the ability of the
anti body or pol ypeptide with an altered Fe region to bind conpl enent
or Fe receptors (for exanple, Fe receptors on mcroglia), or altered
hi nge regi hmgeaagidmenf;&sm@ﬁ&oh dogipheg: Hile rasaadesivel ﬁ@h@ﬁ&dxbb@@dﬁﬁ@ﬁﬁ

|1 t 99/
I AN R e i
PCT/ US2006 604684 1gG ahtibody canl tomtiahbdgy hifd rebd Rt 2R3 12 @.Qﬂbodﬁoﬂﬂerﬁétwely,

| | nf d | ity 70:5177-518 2002 .
:ssaysnc:(r:ﬁ%cé)“nwglglt?etr%g%g@'r%m? s gtoﬁépa?‘%ﬁlﬁgﬁ?r%d © %ngHL’HdntrLﬁ‘@ b?ﬂg“

epi t ope byintae &gmtis degvtdjiem b @atlraDifingetregion &h fomednshobiapisNge BRIkDRGR

or one antlboy ﬁ tlvegylnhlbltstblndlcrll‘%of a hﬁ ntlbgdy
to the antlGER.S FHEE ot Belpe CoRg R Yo e amtoaw{? i Y, suc
antigen i salammatmr by mﬂemng aunabtb/tplaeam’eéxdtmk Bﬁ@cﬁmme&&h&itﬁblﬂlstl%t Qf0.5,677,425.
unl abel ed ant of |l abeled a

{1
maoured. SomAAraBertHra ettt g e PR SRy S A bR er e
| abel s or argzn}ennng @ideliges z{lﬂhédiscmmhbt@dn es and poI ypeptides that
f I dt d,f .
S bor o aelath " P hE R R SR ERLF Rl B B RRESH s LG TR i
cogni ti on. conFiant regemidving :mpandd@fﬁam fomcnpmlryzpem belessd faythdagethods described
admi ni st erg qm% OIn ) &%@ﬁngé]n]egts t@:qpo@ylge]é Icfengm rises Qat%tgt%c%%&t e%@‘ro]a_noqn?g%y ﬁﬁé}

ani mal nodel & are Knowni
adm ni str adm ltsrvautlresvﬁiﬂwoﬁn Caiphcin semderdbckifrusss, drpblypebtik aqiaese;d from a single

behavi or My érﬁlb[)&)}[ thitt tté anAB H@Qﬁ ? i@ 9(51{15’}:1 {bﬁg? Ea{n%e ge%?lated using

mcrohermrr age may test usi ng Known 1n
descri bed ingthekstl @Dwn mnthEman@tnglf@f et PCTuND 2:66)’421)%%&(20/&49 diecingatt ala| Trends

J. Neurosci $ Wl cock et al., J
B F ’
Neur oi nflalln ’ ?%HZ { ]4084 Iynucl eoti des, vectors and host

cell's [0148]40The | n‘&wne@mbaﬂlmntpﬂb@/tirtﬁégdw csqvbbzpeﬂi_dptsl af(aich Segeesin some
o8 DRI SHRLP AR e, Slrk e UL AR
and heavy @ralynenide ﬂsaabﬁlllglﬁr dgingndboslli sely- iImsEngrmbedientsaiid avtidotlves and
host cel ,l Spolypeptide is a PEGylated F(ab'), fragment. In some embodiments, the antibody or polypeptide
is a PEGylated Fab fragment. In some embodiments, the antibody or polypeptide is a PEGylated
) single chain antibody scFv.
[0141]  Other methods to make antibodies having impaired effector function known in the
art may also be used.
[0142] Antibodies and polypeptides with modified constant region can be tested in one or
more assays to evaluate level of effector function reduction in biological activity compared to the
starting antibody. For example, the ability of the antibody or polypeptide with an altered Fe
region to bind complement or Fc receptors (for example, Fc receptors on microglia), or altered

hinge region can be assessed using the assays disclosed herein as well as any art recognized
assay. PCT WO 99/58572; Armour et al., Molecular Immunology 40: 585-593 (2003); Reddy et
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conprising the polynucl eotide. [0146] Accordingly, the invention
provi des pol ynucl eotides (or conpositions, including pharmceutical
conpositions), conprising polynucl eotides encoding any of the
foll owi ng: (@) 200@kdsbody 6G or its variants shown i n Talteus200étisoma
fragment or a region of antibody 6G or its variants shown in Table
3; (c) alight chain of antibody 6G or its variants shown in Table 3;
(d) a heavy chain of antibody 6G or its variants shown in Table 3;
(e) one or nore variable region(s) froma light chain and/or a heavy
chain of antibody 6G or its variants shown in Table 3; {f) one or

mor e CDR(S) of ONEimdndRgy iU ?@S 1f993'f2100(5)‘ Yoot alsfffec%f)d BlmBd hO9hy. 5@@
or its variants shown in CBR romthe heavy chatn of
anti body 6G(200B) CDR L3 fr om t he || ght chain of 42 WD 2006/ 118959
PCT/ US2006/ gﬂ]@ﬂ”— arﬁdnﬁ@f#ﬁ/on@@a% cantbe uééaptd ANSiR R et o AR RIS blnﬁ'tﬁe
t hree CDRs omthe light chain of antibody 6G or its variants shown
in Tabl e 3; SqO)ePipRecly TEIR 1211*1%4?#1%1%0%&6&9%}1)'&15@%93@& RifAPFhefRRe BE0eRY i t s
variants s h@c‘ﬂﬁbe‘tlﬂvc;[ﬁpﬂlﬁntg’b1nﬁllﬁé of J}fo%l &@E@dyfté Qﬁ‘aﬁﬁg%nl TARE 2SRRI R 183¢n in the

three CDRs fromthe heavy chain, antib gﬁ or its varlants
shown i n TaBltelBicalipcpnfigep lawlmﬂmséag/aempwl g 2nchipe abikity s unlabpjed

through (k) antfphaieoeiRraRd: MM o IabTeIEE alﬁf%cyi%i‘é hﬁ%iéée CORIRMIISRE 16 uker
or both of the polynucleotide(s) shown in D NO 9 and SEQ I D

NO 10. [ 0147gmueHUMESEHE preaapective lehds qrﬁwme.l%ﬁ Spr ovi des

pol ynucl eot jodgf encodinfgodaYan@bolly t1de,@ Fﬂﬁalt Srelinestybidich WH Bf bafdéhaisr
fragments) and pol ypeptides descri herein, such as antibodies and

pol ypept i de$ lﬁ%wllwmowg@wwe#ep%tta@? ofhgkepsiisial elffestsy pishIae BRRTEIERE ogpition.

be made by P&QEAAMNEEStibINERYF Foll fplilts ndk be a&ﬁzﬁéﬁ}edlt@amlm%was R@Sbimer's
t he |nvent|on(§rOV| es conp05|t|ons such a har maceut | cal

conposi ti ongath AP YRFISRA) models fr ?Wﬂ% ‘é??’? e snQyrn infe At JoHeYvis.
In some enmbaghinEiii®n, 1&#&0%@@@%& HPRsGRd g]@@earbeﬁaﬂmr@ﬁaymov&fgmbn

conprising a polynucleotl nco he 6G a tlbod descr.i bed
herein. |n UHEFO8RHEEY Hta“‘? %H%ﬁfﬁﬁf’?aéﬁes? Hﬁng o HTEX PR e A And
vef:t or cogpads&iwag iredeal mﬁ:u@lhlﬁ@t_u QeTm@Qmmﬁm Mfcof:jlh& aBNt m@ﬁwmgn%-
pol ypepti des il t odi ments, the
conp05|t|on’@g§%WP23§ﬂ@9fﬁ€f AEHBF B! £{)‘@Wﬁucleotldes shown in
SEQ I D NGO 9 and SEQ I D NO 10. Expre55|on vectors, and admnistration

of pol ynuc np05|t|o further described herein. [0149]

| eotid
---- -1n angﬁﬁgFggg%édfamfﬁg ? %@lon provi des a nmethod of maki ng
any of the [opedynucl| &b¢ indﬁmodelscpnobﬂds ibeited poly{uoitbitles Padoyling cheantibaliées and

conpl ement arc)fypephc%g] St e ?nverﬁloqldmglc %%g N f?nn%ofyocogl%%gnqg a2 pogfpel%lde sequences of the

light chain and heavy chain variable regions shown in Figure 1), and vectors and host cells

124)

-/ comprising the polynuciéotide. -

[0146] Accordingly, the invention provides polynucleotides (or compositions, including
pharmaceutical compositions), comprising polynucleotides encoding any of the following: (a)
antibody 6G or its variants shown in Table 3; (b) a fragment or a region of antibody 6G or its
variants shown in Table 3; (¢) a light chain of antibody 6G or its variants shown in Table 3; (d) a
heavy chain of antibody 6G or its variants shown in Table 3; (e) one or more variable region(s)
from a light chain and/or a heavy chain of antibody 6G or its variants shown in Table 3; (f) one or

more CDR(s) (one, two, three, four, five or six CDRs) of antibody 6G or its variants shown in
Table 3; (2) CDR H3 from the heavy chain of antibody 6G; (h) CDR L3 from the light chain of
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the present invention. Polynucl eotides may be singl e-stranded (coding
or antisense) or double- stranded, and may be DNA (genom c, eDNA or
synthetic) or RNA nol ecul es. RNA nol ecul es include HhRNA nol ecul es,
whi ch cont awp 2oeynerss and correspond to a DNA nol ecul e pOBT@SREI16071

t o-one manner, and nRNA nol ecul es, which do not contain introns.
Addi ti onal coding or non- codi ng sequences may, but need not, be
present within a polynucl eotide of the present invention, and a

pol ynucl eoti de may, but need not, be linked to other nolecul es and/ or
support materials. [01511 Pol ynucl eoti des may conprise a native

sequence (i arfibody265 SHMQBIQ&J&U%W% § e %Qﬂcﬁéth@”iaﬁt’kﬁqhg%ﬁé’nn%dyas(}

portion thereo rise a varlant of

f
Pol ynucl eot ?'d€ ‘)\9%?‘11%1%163@’“ é‘b??cbéﬁ Fh G teeeSDRedFam e beavy chain ofestibedydia drdtes,
del etions anghes sﬂd@@ﬁhmamgs (k%ex\@n%g%énltﬂx@@ J"E%H%%Q@b%%?% SR,

that the i noreactlwt%/ t he encoded glg
di mi ni shed, *"P& FavRody$ o vanasts shawruindie @tﬁndél)mb@@aﬂﬁcon’l'limlnghﬁ)emie of

on the i mMuBpheagh (kbl ﬁryso(ﬂTe ehm@dlﬁl@ﬁ%@(iﬁéjpoﬂ%&’lpcﬁﬂg 'cgtﬁ%ﬁf%é/ %thtge&eoroﬁﬁe fXIB

assessed as escrl Ej herein. Variants preferabl

about 70% i ROREPESde(shehoanis BFQ KA BIG;9 %ﬂdﬂFéihEQNQti@ut 80%|dent|ty and
most pref erjablyy at | easbhabepdc:, %@%\}eﬁﬁdﬁﬂlsxﬁdés%o@nuo@&w &gﬁg g
t ere fgt?i

sequence tha code a native_anti body ‘'or a portion

Two poly nucﬂp{é'& émB g8 PRhepY fragancsis s pelysenitdes deagribed berpia, such as antibodies
. ege nti cal "and holly R tid&aAUAR GBpaAtd SRl AlnbalRS PRIynAM IR AGh 18 e ﬁ)&ﬁ rodires

uences i.s the g)%me when aligned for rmaxi mim correspondence
described BBPEHT ®dHbari sons between two sequences are typically

performed twmsp npar i Rgmbher a§}%@ﬂ%(¥lﬂ§n’&8ﬁ%oﬁde§ %H?ﬁcgsit%ﬂg smlm%%hﬁxﬂlaceutlcal
| dentify and g\%“re | ocal é&l ons_ of uence simla
" conpari soff° W?fbi QUPHEIRGATH, &eri’ob’%cfl@ﬁ‘ estf the inwabere fn S@fle ermbddigagts, the
about 20 ceshp@idusompsick h@&fpres&i&ﬂ@elcioy cﬁ@prlsﬁlgaa%%ua&tldégnéogln@tﬂ%LgG
to a reference sequefice of

50, in WhIC ?se ueﬂfg %Pe conp

the same ndMERSFY &% SEGHE §us snOHHE?T?Oﬁﬁge“&ft@ee‘%oqpﬁ%“?Wn%’aﬁéﬁ@é@%}oé
optinmally aédtcgmeﬁhpruﬁlﬁg.5ﬁdlyxﬂatebm|enaddh@rhﬁ’f?Bf th@fmtﬂ)%ﬂlﬁﬁ&%%/pfeﬁ[des described
conpari son d,. usi the Megalign programin the

t
Laser gene ls}%rle e?lb?tﬁg?qglljrc??l ?Wri'tg g““s“(ﬂ?“ﬁ’%étr‘ OBREST AT phkoth Df\?ﬁﬁil son,

W), usi ngp@!gmwondqaahmmmsg IDTHO 9 ami GEQamm@dEﬂﬁes?ii%H%@érs and
alignnent s ref erences: Dayhoff

M O (197851&,5\“{7?3@!“ OS{P 01&‘/‘8?38 ?i c}g)g}pﬁmm{gﬁbe\é&fﬂ% FSTRTATETeIn Vet 1 i ces for

det ecti ng [i4%ant réh amGtImnsdpb@sthe inRerDay basfvides Mn@hoﬂ 8fmikifd 43 Sorafe
Protein Se}%%%ﬁomﬁe B%f teuer e, Nati onal B| onedi cal Research
Foundation PGt on of°™ 5, Suppl. 3, pp. 345-358; Hein J.

1990 Uni f [0830]Appr oé’olynh@ea&l:lesgmmphmeﬁtad iyt smgleﬁlﬁ{aczﬁéb a1@2160 @ﬂ:&npassed by

I\/bt ods in; % Acad Di ego,, CA;
H ggi ns, &Eﬁ %glg}lon 9E,1yR}llc§eot1des mayebe smgllg sganded (coﬁmg or antlsense)gor doubie-
stranded and may be DNA (genomic, cDNA or synthetic) or RNA molecules, RNA molecules

include HnRNA molecules, which contain introns and correspond to a DNA molecule in a one-
to-one manner, and mRINA molecules, which do not contain introns. Additional coding or non-
coding sequences may, but need not, be present within a polynucleotide of the present invention,
and a polynucleotide may, but need not, be linked to other molecules and/or support materials,
[0151] Polynucleotides may comprise a native sequence (i.e., an endogenous sequence
that encodes an antibody or a portion thereof) or may comprise a variant of such a sequence,

Polynucleotide variants contain one or more substitutions, additions, deletions and/or insertions
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1989, CABIOS 5:151-153; Myers, EEW and Miuller W, 1988, CABICS
4:11-17; Robinson, E.D., 1971, Conb. Theor. 11:105; Santou, N., Nes,
M, 1987, Ml . Biol. Evol. 4:406-425; Sneath, P.H A and Sokal,

R R, 1973,wbumeriigya¢ Taxonomny the Principles and Pract PCBUSH06/016071
Nunerical Taxonony, Freeman Press, San Francisco, CA; WI bur, WJ.
and Lipman, D.J., 1983, Proc. Natl. Acad. Sci. USA 80:726-730.
[0154] Preferably, the "percentage of sequence identity" is

determ ned by conparing two optinmally aligned sequences over a

wi ndow of conparison of at |east 20 positions, wherein the portion

of the pol yaugigoht Qﬁn@i’oréﬁ@tk%@%@me@ﬁcoﬁ&%é%@ﬁld'ens ﬁo?@mﬁ@%?“’e%ﬂ@e to a native

w ndow may conprise, additions or del etions . per cent
or |ess, us’ﬂ’é‘Fq“?leSCt’t"’B mplgcpler &bhetfectmn th‘()mt“t}milzaﬂtﬁ'ér% ¢ encgded\yolypeptide may

2006/ 118959geP§I]4 R2L0640 %@@Jsénbe@%e&ﬁﬁ”%ﬁﬁﬁs 1519fe¥a98: eRIr?ifoﬁ 'éﬁ@éé?ali%ﬁﬂﬁ/“ﬁl@&:ty,

(which does not conprise additions or deletions)
al i gnment  JPO'PRE Et‘%%y %té%fébﬁk?ééfsw%ﬁﬁ@mﬁé@éér?ﬁfdgéfeia§13’@éle@&h F%Ft‘-’é@p%}dentl‘fy toa
det er mi ni ngpolyRacipvibL edquet ﬂﬁ@acbaéa@%aﬁk M&b&i} &Ja%ohféﬁ%ke%@' nucl ei c

acid bases qQr_amno acid residue occurs in sequences to yield
the nunber Bt chebVpadyiictstde ipglyasntide %ﬂﬁ@%ﬂﬁwmﬁal%ﬁpb Faideniisal" if the

positions Q&fquebckb&:ftn%l@dtldmﬁﬁnooicrdﬁQﬁt’h& fv&brb%qtleﬂcetshsethé ?afn?erv@{bﬁ%héfﬁg'f nce
(i.e. the window size) and nultiplying the results by 100 to yield

the per centBHEnNEP cyEghReice g é‘?i‘?r ”169 bel[’W1§BPPW&PFSahﬁ‘%€ePrﬁ\W SEEeRcesATe

alt er nat i VQh}{ea[lF@eﬁMﬁ}%B Btdifpar M%h@ @Edu@lgfay&/etf 2 cEmPALINVEGInGSR & ideity fnd
por ion or co nment .t her eof uch ynucl eotide variants are

capabl e of CHS’P Cilrﬁgjons&ga@ue‘??ﬁé’é‘?'ﬂéf‘@} y?“ SPRPAHijen vindewr yseshBereia, rgfers to a
natural |y Gegtdnt b 1dé1‘d/éb&@quemgu@ﬁ@@ﬂmd?@ WBudlF 30 S aboRi1 3, B &YabbR 502in

conpl enent ary seguence 0156 uitable "noderately stringent
condi ti ons” 1%/%16’1 Sg@}éeniﬁ'%% Oﬂ’@]‘l‘ieﬁtc’aﬁ SGTHET BAVEFe ‘5“?(3 saggEUMFEIHY g uous

1.0 nM EDTAoipdhs@steh)the twoheddhads ag: 0@1111151%1@5@ 5 X SSC, overnight;
foll owed b hi ng W ce at 65C for gl nutes, with each of 2X
and 0.2X S ont ai 611&11@6%0555@“@[*%& ?f%&a“a%aash‘éer@flﬁucfedms@ﬁ|ﬂg¢

st ri ngent cmgdmgnl ;Qdi’@‘am (111’ the Dh@hrehd $uitd @ERIGMfoBQMEts ko BRge (BNASTARASE, Madison,
(et (1) S okl ot L. SLURROL and. L gh Lemeratine Lor sashing,
sodi um dodeeyblleuhf atecrats: Ba@iort B/) oe(np’r&)m meHel bfrhgoma&[ahdmagd i@ Rrdeins -
denatur L 10, B0 o SHE gkl TR RSP STAL LT B
pol yvi nyl pymnd S):h!cdmagNaﬁﬁlmwBmcéﬂmaﬂqusmmmah@nbmeﬁhmgton@ﬂ: Bolb5 Viuph. ? &ﬁi
oot SiL 0t 7S SRS L0 B £ e B e
sodi um Enzymology. voI 183, Academic Press, Inc., San Diego, CA; Higgins, D.G. and Sharp, P.M.,
1989, CABIOS 5:151-153; Myers, E.W. and Muller W., 1988, CABIOS 4:11-17; Robinson, E.D.,,
1971, Comb. Theor, 11:105; Santou, N., Nes, M., 1987, Mol. Biol, Evol. 4:406-425; Sneath,
P.I.A. and Sckal, R.R., 1973, Numerical Taxonomy the Principles and Practice of Numerical
Taxonomy, Freeman Press, San Francisco, CA; Wilbur, W.J. and Lipman, D.J., 1983, Proc. Natl.
Acad. Sci, USA 80:726-730.
[0154] Preferably, the "percentage of sequence identity" is determined by comparing two
optimally aligned sequences over a window of comparison of at least 20 positions, wherein the
portion of the polynucleotide or polypeptide sequence in the comparison window may comprise

additions or deletions (i.e. gaps) of 20 percent or less, usually 5 to 15 percent, or 10 to 12 percent,
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phosphate (pH 6.8), 0.1% sodi um pyrophosphate, 5 x Denhardt's
solution, sonicated salmon sperm DNA (50 .xg/m), 0.1 % SDS, and 10%
dextran sulfate at 42C, with washes at 42Cin 0.2 x SSC (sodi um

chl ori de/ sodiowmmgikssat e) and 50% f ormanmi de at 55C, fol | eeeaisBieducor

hi gh- stringency wash consisting of 0.1 x SSC contai ning EDTA at 55C.
The skilled artisan wll recognize how to adjust the tenperature,
ionic strength, etc. as necessary to accomobdate factors such as
probe length and the like. [0158] It will be appreciated by those of
ordinary skill in the art that, as a result of the degeneracy of the

t d 1 | eot th
nol ypept | de erigisd ff R DR S SRS O o g
m ni mal honoptogp} atignmidneo b iveoctqueeced 5T l\e\yﬂﬁicﬂlﬁ%hidmd by determining the number
PCT/ US2006/ 9%7%91?1 a%?@gc?aqge dldgmceﬁ 1 cl?lggmé{ gasgs (5) aﬂuru Oaagir{em%a?&%u%w goth

pol ynucl eot | er ences
speci fi cal | sequanesiopicd @d ninybey hémptplsﬂ@ns:ltmm\ﬁbnﬁmgme nhinbetdnatohéd @dsidns by

of the gene I nucl eoti d uences, prav
are within ﬁ'ﬁeoqgcr%&g%oﬁ? %fhons Enetl]sjée(ﬁn’ erenlc?l?/egﬁ? % ﬁ] I"é‘f’%‘@v %{?elel a”&jlml}mplymg the
endogenous getd@sbytlﬁ&to 3a¢léﬂalptxemsagea>§ saumes mbntltgxf one or nore

mut ati ons h as & u |tU|on
nucl eot i des! Slﬁ!ﬁe resgﬁljatlgllité 1%% gld%[tem% esu tal% a@ﬁﬁmﬁg icfanﬂiilé{?/éene
an al tered starnectiomra cmnplémnmcthm@qf SAbli mlmclmgdebalamb@m ca‘palﬂdoﬁmbﬂg:zmg

st andard nr i i ] i ation and

datlabase seg@gﬁgg%gﬁ g?]ﬁ 3 °“Bff§‘i§5tgf§‘%ﬁ%}aﬂgof°3hdl Iﬂel\(l)‘gl %’lemgfen?oﬁ}@anatwe

i nventi on catibedy (obt eﬁm(é@nqmmmndmew cal synt hesi s, r econbi nant

met hods, oryy Met I ot i.S_ ar

wel | known {I E@ft he Irg Qﬁ%}led mr?ﬁél L%]ﬁi);st?r g 83%%“@ délgge é\?&asm%zﬁ%% Seolu fon of 3 X
One of ski I$8G.R.5h8Dark0 mb[hED’@& (pHh 8. Oxéthemmwt 5p1e5 °de fl XE® oneraigkt; a

i al th ] 0160
comr o2l EOABIERLE st SACRHRu B ERE S AR RNIS A

pol ynucl eotuodmmmgi]m%SDEg a desi red sequence can be inserted into a
sui tabl e v§ﬁ{ , and,the Vgt o I.h turn can ced into

s e d .
suitabl e hdSt>'Sel | for FEPFTRar TSl SieEeResps: E?ri‘f‘ Pi %‘F‘ﬁ% ?*Wtcﬁ%q‘t‘ons are
di scussed Hboseitat: (1)Raipiopoivéotic dhesgihrayd High tempentredior whsirtaofl eeaipie. (hys M
any neans intro n
exogenous ESQ?WU% “E?/ﬁgaﬁ[bm Sgﬂrngc%ﬁa& 5 I‘%SOdnmﬂg%dmgég?f%te 0 8'{% ”%’l
t r ansf ect i amyinghyaidizagonor deahtemugagpm sarbln onforn@ndée, li‘cntekmdpie ed% tvhe formamide

g O BRI RLSAL 168 ABuBS 0. FR AR E M R i

host cell gbophes bl appil ¢AwethedD lrrd\é s&twmmﬁbmdeg éijmbfasbdhm cigatk at420C; or (3)

fromthe h I 1

Sambr ook e? %%10‘5?%'&) Q%é?mﬁg?gﬁscwtﬂg#\&g?%gm§ MF%EQ ?ltr& Bjr%@%? C 1|gon

of DNA sequbeipbafe (FPORSY, 84 binsoHiwgypyirephosphate, 5 x Denhardt’s solution, somcated salmon
sperm DNA (50 ug/ml), 0.1% SDS, and 10% dextran sulfate at 42°C, with washes at 42°C in 0.2

x SSC (sodium chloride/sodium citrate) and 50% formamide at 55°C, followed by a high-

stringency wash consisting of 0.1 x SSC containing EDTA at 55°C, The skilled artisan will
recognize how to adjust the temperature, ionic strength, etc. as necessary to accommodate factors
such as probe length and the like.

[0158] It will be appreciated by those of ordinary skill in the art that, as a result of the
degeneracy of the genetic code, there are many nucleotide sequences that encode a polypeptide as

described herein. Some of these polynmucleotides bear minimal homology to the nucleotide



well known in the art and is described in U S. Patent Nos. 4,683, 195,
4,800, 159, 4,754,065 and 4,683,202, as well as PCR The Pol ynerase
Chain Reaction, Mullis et al. eds., Birkauswer Press, Boston (1994).

[0162] RNA ganohe 1§t ai ned by using the isolated DNA i Nnp@&fyus2006/016071

appropriate vector and inserting it into a suitable host cell. Wen
the cell replicates and the DNA is transcribed into RNA the RNA can
then be isol ated using nethods well known to those of skill in the

art, as set forth in Sanbrook et al., (1989), for exanple. [0163]
Sui tabl e cloning vectors may be constructed according to standard

t echni ques gefknce MRYnPRISELSE! ﬂdneftli’e% ﬁol&ﬂqﬁc%tldﬁém&ef/ar@ﬂu&tbdﬁfdﬂ@ces in codon
vectors available in the art e cl 06/.118959

PCT/ US2006MeRES G EPeciiRally POlg%’PI%@F"e‘aV *HWGW&P ’g?"%%‘g%r%ir%f ?1 ‘ﬁé&‘?ﬁs

cel | i ntendgdpligndife H&?ﬂwleﬂﬁ&:@dhueﬁée@@tdﬂgieyﬂﬁélﬁl&ﬁe wmd the gﬁpebahé yrefeave
the ability to self-replicate, ssess, a sing

parti cul ar meakany iAdieley ﬁreéﬁ%ﬁﬂﬂ’:‘ﬁ §é’§gt ’ahaﬁ?i?lg"iredrf’éﬂ Hlil P€ r%é’ﬁ Blé’rﬁ%‘?tatéom
mar ker t hatyg:aR) dBetidhs %ﬂldﬁlanﬁﬁklﬁé@ bibegudne ﬂﬁﬁlcle@ﬁclﬂs AaThd vagnltidpenREAtaod protein

ST T SRT T O
\r/rglctgor ngRﬁgeﬁehzélEh@gsKgﬁgén br 1dlz§tﬁﬂlamﬂﬂsﬂgat;omha@’er dBM&Sse saqiﬂrécfelgumpéreon)
are avai | at?ie’f gm c@%WEPg ’%Srfgel?l§1“¥ﬂglﬂ“ 3%%@ %Egﬁd U2y glm 130 K h%%‘%

| nyi trogen . redo @64t eXiydeSs PCR. WeBlodE 61 cglem&ﬁaﬂoﬂ)ymalbc&lde epiﬂnasalafaewell known in
pol)ynucl eoti de construﬁ%s t h L e t| e accarding Lo

t ,co
t he i nvent itesfut and nped 1o cileéﬁq:leﬂ&‘tcﬂe%ﬁ?} hggaﬂ, o réeI <1 Srthe art gan i 5eq
replicabl e pidvided BelbidSind € ebhficelal DBIA Bbtheyhics mrmsduoas a aslramDNmseg:eate

t of th h
T R

adeno- ass ocf;;blapxe@ncva desis@isequieats @y ibe Usa&d hgosmhithble vactdr, endothe gesiagn turn can be

vector(s) d e Puby 4 .
conponent s} a ng ﬁﬁ?lﬁ?ﬁf}??t 55 é %or BFG) 1caQ1oz|}|%nd %@%lﬁ' cét?oAﬂ %qurtﬁé? ﬁfsge)l.{s(s)eifd herein.
more of t h@’ofyﬁhdlémﬂmna}ebesn@md n&dﬁwteﬁ&ﬁelw &m nman@nmwoﬁn thepiti Ealls an;

o arrent g‘)ggﬁgﬁ‘i%%ygﬁ@ MR ELANRGEIRL bORRL GRS lablyRdi

expr essi on tlahsfetion, tfhaamigaaﬁ elBjqpomtien. oPnavontediped nd sxdgemnalk Pelopiciastifie ¢g be

? lr :rr;ﬂsalntats | grﬁnealll'ﬁ? lei%O\?/I %ec 11 gseaqlgnégtgffrafgﬁl Gl d;ﬂﬁsﬁch 9{%}%5%1 Q)_I_cﬁ%t@ggat@& Sthe

Fon" si e vectors
cont ai ni ng hb:heelpgﬂnymacﬁb@mqlﬂwsleoﬁdelsrmmpbféﬁtd cgmhe b@laﬁeﬁfm@dbfb@w ¢efitty npqieods
host cell re 0f Ll 8 {® i ncl udi ng
el ectropora e%jgcﬁgw?\rwgﬁlg SEQ egsﬁggn%%g %:al ci um chI oride, rubidium

chloride, d¢@l6¢] um ph‘dsapﬂwawdy, P[@Aﬁloci\éxm echictigy of il pequences. PCR techmology is
' ) well known in the art and is described in U.S. Patent Nos. 4,683,195, 4,800,159, 4,754,065 and

4,683,202, as well as PCR: The Polymerase Chain Reaction, Mullis et al. eds., Birkauswer Press,
Boston (1994).

[0162] RNA can be obtained by using the isolated DNA in an appropriate vector and
inserting it into a suitable host cell. When the cell replicates and the DNA is transcribed into
RNA, the RNA can then be isolated using methods well known to those of skill in the art, as set
forth in Sambrook et al., (1989), for example.

[0163} Suitable cloning veétors may be constructed according to standard techniques, or

may be selected from a large number of cloning vectors available in the art. While the cloning
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substances; mcroprojectile bonbardnent; |ipofection; and infection
(e.g., where the vector is an infectious agent such as vaccinia
virus). The choice of introducing vectors or polynucleotides wll

of ten depengoodedAgéwres of the host cell. [0166] The i pygRisk@E0R)AO
provides host cells conprising any of the polynucleotides described
herein. Any host cells capabl e of over-expressing heterol ogous DNAs
can be used for the purpose of isolating the genes encoding the

anti body, pol ypeptide or protein of interest. Non- limting exanples
of manmmual i an host cells include but not limted to CCS, HeLa and CHO
cells. See also PCT Publicatigon No. WO 8 [043 Suita F

non- manmal W&CFGOIWS@?W@ YAy ¥ary geqopstig o ﬁ?&ﬁgr‘:ﬁl "(”dgtﬁ O “?fg \pwetul gpring,yecigrs
subtillis) yamde tha‘(eﬁtﬁ@ hhiRs t&eliﬁ@ﬁfﬁﬂb S, poﬁessﬂiﬂliélﬁarg@f foKa pa-‘?ft'fcu%

2006/ 118959 P /US 006/016071 | actis). Preferabl % tﬁg f
express t h&esEsg enfonyriqags, apd/grmaySany gy Pﬁlml"‘iﬁ‘ﬁ pt ca ?Bse e@?%bcll%?es

10 fold hi g&ﬁﬁmmg‘t’l%e%f ESute b @}Eﬂ&@'lé,é irdQidé plaghids @f ﬁi&iactfehaﬂﬁnt]d@@,te gofptache,
correspondin endogenous ant i rotein o

oresont, | RUCAS HBSERAr ESPB%\%IF@e‘nyiht@d et Vidp IGeTP LY PR Q?apﬁd,?écF?‘Pb
bi ndi ng t o pARY -Hih, bRageiThecs esh éayﬁlanedtmpassﬁw BH pEACS. THese@ldlmany other
overexpreSS|ng t he antlbod r ot ei intere

i denti fi edclopifagRYSE e 31‘,1’%1@ 5150”6 nH’é‘ir?laé’ﬂﬂd&Fﬁquﬁlb S%‘gﬁ%f[’:&trgﬁ%eine’&flg
anti bodi es Rayigag i npaired effect or function [0167] Anti body 6G

which binds to Ct f A(3 b '
0o pr osendloh) abdrEEE o K et F B Lgrble el BRF G T B A

generally 4 o@ﬁl&é’otldaﬁﬂoblﬁﬂ@t@ﬂ1e\d\ﬂ1\/tehtldl1h¢tlmﬂlﬁlﬁbﬁt}ﬁﬂﬂ agresdiat vechesest be
nmet hods appl I%/ of AP hi ndi %g enbodi

pol ypept i dé& lcfﬂ’g%‘éfri g H8 BT ASBEREE VA adb‘ﬂ%igr&f Py ?r}ﬁ@eoﬁhboéléosomal DNA.

cont act i ng SajtdvlDdxpakssal vecﬁ;@dﬁﬁ&lﬁddﬂdu’t hre aat larlﬁteti lnﬁplysmtiés G/iralbectoﬂaandudmg
that binds to AlS an%wt he {qgﬂ (% n})) eé( de es IDH‘[’(’:C of dlscosed
ant i body (& e@w"“‘@@ PEFPOBF mésﬁ%ct,el ‘rolvgléslesfﬁ TYAPT TRE T hie

such a com)Pcer(Pmﬂmatbﬁ W) WO B7/04452. iVictui aompoildnes rhayr gendrdiit mcltude)ht‘lt aaesnot
used here| | udes qual i and/. ors uantl tati.ve det

(measur i ng ‘gfo YRa A f%?‘tt\%i MBW rerEr enguenfe R°e lﬁtof ?&% 8@2@? YAy °
of a vari etjuief gdoagsuitabit thossiptanl bcemumegielﬁmcntsi@u@tampmotcrm@hhmhmgand

Bglt ygce)tpt | glge%h&gl) %;91 ex%goaﬁ%a rﬁrg\”ﬁo%&%ﬁ' erg ntslrafil:snap’:c{ﬁ%lhhgglements are
(ELI SA), - r add mmﬂwmqaseslawc(lai Whosamelbindieg Bitek,éranslﬁmbrrflmtl@fuolmﬂaﬁl, aggbsiepycodons.

for t he e@gﬁg]ed pol B%Q(%tmg%?rﬁgmggﬂg pggrh&geoﬁﬁ o\fllﬁtéﬁe% lcar??@% 'cgd into the

assay. enbo y1s det ect
Qt her e nboﬂosnreﬁt lsy ayel k nmmbcnoﬁanpmrlahemmnﬁd1ndb1§mg|et¢et;|0me¢f@rlrtran8$@@6 9]

Anti bodi es el‘%{;ll%yi% é’ 9 Erg hlgﬁdse, R]Bldhlla‘le h'lol;'i}{ce, @&1&1919 pﬁ%BhatPé? Uﬁﬁ%ddelxﬂ?a I, &%ther

detject i on, P _
substances; microprojectile bombardment; lipofection; and infection (e.g., where the vector is an

“infectious agent such as vaccinia virus). The choice of introducing vectors or polynucleotides
will often depend on features of the host cell.
[0166] The invention also provides host cells comprising any of the polynucleotides
described herein. Any host cells capable of over-expressing heterologous DNAs can be used for
the purpose of isolating the genes encoding the antibody, polypeptide or protein of interest. Non-
limiting examples of mammalian host cells include but not limited to COS, HeLa, and CHO cells.
See alse PCT Publication No. WO 87/04462, Suitable non-mammalian host cells include

prokaryotes (such as E. coli or B. subtillis) and yeast (such as S. cerevisae, S. pombe; or K,
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di agnosi s and nmonitoring of a disease, condition, or disorder

associated with altered or aberrant Al 3 or APP expression, such as

Al zhei mer' s di sease and Down's syndrone. Thus, in sone enbodinents,

t he i nvent iwo 2preavssdes nmet hods conprises contacting a SpeeUsmes/016071

(sanple) of an individual suspected of having altered or aberrant

Al 3 expression with an anti body or pol ypeptide of the invention and

determ ni ng whether the level of A3 differs fromthat of a contro

or conparison specinmen. In other enbodi nents, the invention provides
nmet hods conprises contacting a specinen (sanple) of an individual

and det er mi/nimy Prefeeiblypfhe ARt 6P %ﬁ;&@ds% DA WP, %QQQJf&Qo%%%ld higher, more

PCT/ US2006/ 016071 h?éZgL¥Fbr di agnhostic B plications, F %oﬁ

may be | abdlFeg ey 18 V4R et Rspiaably 2D fif hwh%ha@lihat nmhe p@uﬁswdmgo

radi oi sot Orbﬁaogeflédé(éhﬁtﬁﬁ? G pljoﬁﬁ)ﬁ;f $ntersdddr M@gethstthael'i%V LR, Sw?&ehf %nﬁe host cells

| abel s. ods Q% Ew@|u9q% Iabels to.an antib H¥ are

art. In ot 8fr DABOEPRARE T St Hed TP ARAdTYAP JRMUBGEsAL 8 é@soﬁcﬁlheverexpressmg
i nvention nigeatibly derdtah 6f ie@iesidafl b fAenidgsence thereof can be
detected using a | abel ed anti body which binds to the antibodi es of

the invention. [0171] The anti bodies of the present invention may be

enpl oyed i iaggsknOwWo/E&SRYived Rl BSafes aRBIEN-AB afiORS hdvinkSmBhildi dActor
assays, dlrec} and indirect sandwi ch assays, and inmunoprecipitation

assays. Zoff&bnocl onal Antibodies: A Manual of Techniques, pp. 147-

158 (CRC Pf@Es3) | nc.AkR8E) 6G Mlﬂ;zzindma: ﬁ:ﬂhinb@@hmﬁswe R’tER @&n%%fhetect
fOI’) in vi Vg di a nostic ass?éﬁ FSUC as I n_vivo ng. Cener al y

the anti bod{f 'S PC&B&F@&%O ‘Pra?éﬁ‘ﬂmIIF%’éf“%es‘M‘@Wea?di&eﬂeTaH}’ to@Ter

14C, 1311, adi2bdies with t3khd&@addiatindt ﬂ@s&rﬁéth&ds@g 1§ groﬁazlyggab %ﬁﬁ@&%gﬁ%@m

be | ocalized using i nmuno aph 017

be used iag ?Sé‘%lgi‘smc’%'e?téiﬁgéﬁimg?# ]'t?get“h g‘i’%ﬁfx}*LH BOTDHA Ve @@F?ﬁ%/ m‘éomgml

known in t mnﬂe tith i0ArfibddyAfbdrivA] Beréin tHabeidias Altmaang ng; fblgmbl]g 6k &fpRst or
0] ur aen or

function ed, for uri br

di agnosi s ng%lmgmﬂd agtanpﬁpﬁ %1% Wﬁgﬂ‘&f?é ety /B P- ahte fagnatien pgych 2
progr ess Oéoraﬂgb( dan @atmend oeneividl TResen Sdetgton”lab uRtd hieRREACIHE@P QUAIRMIve
that peripheral a onal anti-An anti body

rocul bo. 1 ol RN aain PhesRirinary RPN & DR OHEGHIS e SRTN <
i ncrease i @168]ghl y ekmméh aztrfeq/ oﬂkhdsmaﬂiydhacﬂsd:abms aea fdrmeiebtﬁnnhinﬂﬂa@ﬁam@ﬁot
gy T e T S R T e TN R
is adm ni smem@dsdrbanaassm mdmdnﬁme}bszﬁy I3 bl thtBke) kRS AMcticRal assay for
Tevel of barkeabBhe BE SER RO R bR i &F bR Re b e
used to noaritibaly iefdtetdbiwlebrsis Wherehbodimestt ae khovanith thk Seasielcshibedhasd.
to [0169] - - Antibodies and polypeptides of the invention c¢an be used in the detection,
diagnosis and monitoring of a disease, condition, or disorder associated with altered or aberrant
Ap or BAPP expression, such as Alzheimer's disease and Down's syndrome. Thus, in some
embodiments, the invention provides methods comprises contacting a specimen (sample) of an
individual suspected of having altered or aberrant AB expression with an antibody or polypeptide
of the invention and determining whether the level of AP differs from that of a control or
comparison specimen. [n other embodiments, the invention provides methods comprises

contacting a specimen (sample) of an individual and determining level of AP expression.
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determ ne future dosing and frequency. Antibodies having inpaired
effector function may have a better safety profile and provide
advant age for these diagnostic uses. Methods of using
anti - A, 8antywbagy/igset herapeutic purposes [0175] The anbebogi®Soicom
(i ncludi ng pol ypeptides), polynucleotides, and pharnaceuti cal
conposi tions described herein can be used in nethods for treating,
preventing and inhibiting the developnment of Alzheiner's disease and
ot her di seases associated with altered A(3 or APP 49 WD 2006/ 118959
PCT/ US2006/ 016071 expression, or accunul ation or deposit of Ap
peptide (c tivel A e
Down' s synglbgﬁ) " Par ae%gnnggm ép;gl%ataon? Qﬁe ai%lgody n%ag( ?%ﬁgﬂé" tp a"éleg% atﬁe moiety
cognitive incpdng lprEnubt ligigrdeb reallmmmpbst,)ﬂubrwagﬁ b;bals hayxd VIABIE arhzgmeduimratder
caused by Si f
and HCHWA- g%?dé\& erugosdssl %%OD% &Iﬁﬁq% Tkl P ?]1 ?3' aéh seé@l e“(1 % {iln °t§ Hentl a I%Dd'ment
with Lewy bddy.in8otén, aetitedds ottbaimverdien ackdinn lstldzeiedgartdhls: mmendza_dhh_reﬁpan be
pol ypepti d%tefteg{lslgp%{'@ Sﬂ?ﬁ)b%e\]%hwh m& té’ﬁ%r 1%& !szt%% inveRgeS! tion to
t he subj ect arnaceu af
conposi ti or817d} rredl Emmb@h@mé tfad:msmt stvemtexd mau ba ematoweml agy kieymtasdaly e
to, or S
AP assoct at it Sl s Sl lle AT R hE ARG tnh dShys gy
reduce t he iminghkoprécigtation esveyss &vler Moyocloosl Atdibediost hé\/lmbca“tTedfmcruh% pp.147-
dlsease qggﬁgmggﬁﬁpqggw cal, histological and/or behavioral
sy tons of t di sedse conpllcatlons and internediate
pat hol ogi cdf178henot y"ﬁlﬁsﬂnbb@sf’éml!ﬂmgw@@u pied dorde vieb dpmtlc asayshaichlasseaie.
In ther ap%&tﬁ%lﬁg a@&Jela@@tth@Qﬁvboééggpa &E# HARS :RAlon [&ﬁﬁibg ISIIJ?‘M%"C M, 1B, 12
adm ni stere patiént sus , or alread feri'ng from
such a di seadd sorhasHswalls ﬂillsme@f wrrest eanda fasalized uging mw@"tosqmtrqgl aghy.y
arrest, the-8ynpt omp,Ofik $R89E udR . OGRGHL ¢4
and/ or behE@%oyal), |ﬁ% d(pgnQ?ts cgnpa?catﬁ%nsbgﬁgiﬁﬁ$%£%é§|gtgg
pathologlcé%mwh@ﬁdﬁﬁﬁ@éwnﬁT@%W@lopnent of the disease. [0176] The
i nvention pr ovi f

015 A8SABa Hﬁ‘?@ﬁs pd thnoqg'}P%Yédrégfe&&Vﬁhaﬁﬂ%%{ b usd Jélseas

associ at ed mnt Al zhei nmer' i sease her A(3-assocrl ated
in a subj e®raiegnypiddurign foaérﬁomSﬁﬁﬁmbd@t ainislspf @é@agvesedo*é@g@ @#hd assessing

phar maceut ieihesE QR SlehtRft HQAREDsS bRk, "llﬂla@%ehl?%)/ted fhat &%bﬂé&‘ﬁ%hﬂﬁsua%n of
a pol ynucl eot'i de descri bed herein to the subject ohs associ at ed

with = Al zhémaepclenad gy AP japidhodyessulisip e rapist inpregsp ﬂ@dawm%wothwmw&of this

of menory, nme;am @moﬁglc\él—ralgbed \dltﬁ@g;%qraour@eallﬁmleatpb@damp\ab SUOSREE. | BdMattos et
perception, and behavior. 9 [0177] This invention also

provi des - mék fﬁﬁtﬁéce&% i2RPA-B1G7 RPP20r Insopp pbadien's: Be et ARy §rving impaired

anyl oi d pl ggues rARALPLs aéﬁ&l@&@&mlsasjeamnﬂ MexB] P8 Gtle (10T SERGred, whereby
adrjh nistering an effective dose a phar maceut i cal ‘conposition

conpri si ng2ARCEATIHBATA AP fylispise ,thsedlée angifor evplpfypiie pragipiddwrden in the subject.

These methods may be used to monitor effectiveness of the treatment and disease stage and fo
determine future dosing and frequency. Antibodies having impaired effector function may have a

better safety profile and provide advantage for these diagnostic uses.

Methods of using anti-A 5 antibody for therapeutic purposes
[0175] The antibodies (including polypeptides), polynucleotides, and pharmaceutical
compositions described herein can be used in methods for treating, preventing and inhibiting the

development of Alzheimer’s disease and other discases associated with altered AB or BAPP
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descri bed herein described herein to the subject. In sone

enbodi nents, the anmyloid plaques are in the brain of the subject. In
sone enbodi nents, the anyloid plagques are in the cerebral vascul ature
of the subjwotwosimswd her enbodi nents, the A(3 accunul at pOTTUS®od/medrne
circulatory systemof the subject. [0173] This invention also

provi des net hods of reducing anyloid plaques and/or reducing or
slowi ng A(3 accunmulation in a subject conprising adm nistering an

ef fective dose of a 50 WD 2006/ 118959 PCT/ US2006/ 016071
pharmaceutical conposition conprising an anti body, a pol ypeptide, or
a pol ynucl @@tdsden desexinhidon hrelegisi of .@B pép?eids (cb]l@mtfely teameb'reB-associated

enbodi nent | o] es a of. t bhj e
o emboctisatee D, SEK e bR SRR act b it e RE Ml Bl BBl B cotiive
of the subjng@frmetinceodtia mmypidngiopahg, saschlhelisdtdr easadiyl @pms&tmfm pleptldehne

ci rcul at or e f the sub Thi s ne

plr ov:Jdes nlé??%‘ﬁ?éseggf(o?cgr%@tf%a %fﬁéﬁggﬁ #)Zfélle%ﬁﬁogi VtF eg gg( gdﬁ%ﬁs%ran%( 3
accunul at i @mehfia @it ubwedadyc Sogt methay cadprisn adihiaistenigg & aefifoeist,ipotypepiles,
of a pharmac ut

1.C SItl 0
ool ypept | BP0 ATr st abAREEe iAo A Bk B ipp Bt mepcstprs
sone enbodpHaRmdcsytichh@reioyitiaiscr p;leaqetmtsarseadmmmthed tmrzapamerufsustcb;mble to, or

bj :
U oct | RS SRR IS AL AL SR LR W ggin
ac%grrul ati mmhmsaatemueh‘elcmhe Cisit, anyhesym igyoodeldyiibe sust eftthe dIE@iﬁﬁ%@]]cluaﬂmgs
| g e
| nvention a w[ﬁ caPXJSﬁo(Ia’cEﬁl nFan%%r %ﬂllawoxa?%wlt&gs cﬁ'[tl;i)é C{?S%Qﬁt ?s?%)h{%g?ahkk%ﬁﬂe

(such as Bré cl ng accumu
peptide i nmarmedsaswmﬂ@dogml alsenwmsm)e;seramg duiingivielélofmmegt effli¢ discasedaci ng

toxic effegts Of 4 p%cﬁ%%; | Bfipdsflios bl ek AYaN aaﬁh%&e%aﬂao ol SHPARATor,

conpri si ng ET il armaceu
conposi ti oo air emiprsuﬁ“ung fmm suahe db@@lym agnopul syfisppni td@uwmr aleast partially arrest,

pol Ynucl 0kl 45 S83EL4 PGS B1L0d 0ed 8 SuRLPElyor At ROLY BRI ooy

be in solu?%ymp oneric eposi oneric f A3
may be conqmgahcht@ﬁs M@eﬂuh(dﬁtep@tlybgmh Iﬂlergotynmmcﬂ@@amn@é%thwwmam e of

full Iengtf, 40 anﬁlfélfg%t %ﬂédﬂ&ﬁde@@g{e{%d 8 Wlayin ﬁ@m\e@amrgl‘

the these p |des e ‘invention also V|de met ho f
i mprovi ng seghiddivith Arhaingisdieag (or othgniB-rssect ﬁlﬁ%ée)alséwjea&‘@wpwmgw

di seases aa%%%gt% n%qn\effgctew@ﬁfysw Fa IR0 g §de£ncgif eoﬁ’lﬁagmﬁég‘lnc@uélﬁff tantibody Gh

as Al zhei nprisin m ni st Ive dosa e
of a phar m@mtndemrapem@@tldqd@w @iivrqwsfpﬁg SabJECén&Exrmi@yS asaoclated with

LB The R T S e e pros L Hhe
t her apy) Cdamrgubgs, calculation, visuospatial pelceptlon judgment, %ng behg,w%r
— [0177] This invention also provides methods of inhibiting or suppressing the formation of

amyloid plaques and/or AP accumulation in a subject comprising administering an effective dose
of a pharmaceutical composition comprising an antibody, a polypeptide, or a polynucleotide
described herein described herein to the subject. In some embodiments, the amyloid plaques are in
the brain of the subject. In some embodiments, the amyloid plaques are in the cerebral vasculature
of the subject. In other embodiments, the AP accumulation is in the circulatory system of the
subject.
[6178) This invention also provides methods of reducing amyloid plaques and/or reducing

or slowing AP accumulation in a subject comprising administering an effective dose of a
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acconplished by a single direct injection at a single tine point or
multiple time points to a single or nultiple sites. Adm nistration
can al so be nearly sinultaneous to nultiple sites. Frequency of

admi ni st r atywonoigysdse determ ned and adj usted over the setHusRodfico7

t herapy, and is base on acconplishing desired results. In sone
cases, sustained continuous release fornulations of antibodies

(i ncludi ng pol ypeptides), polymnucl eotides, and pharnmaceuti cal
conpositions of the 51 WD 2006/ 118959 PCT/ US2006/ 016071 invention
may be appropriate. Various fornul ati ons and devi ces for achieving
sust ai ned 15}%'1xﬁﬁﬁlcaﬁéﬁzﬂﬁﬁﬁwcdnﬂ)ﬁ&lhga@dnhbodﬁrCh]{:&%’]peﬂ?ﬂéIo@ﬁ]pﬁlymﬁhb[icﬁ@léﬁnbed

or individuals incl de nnals oVvi ne

cani ne, f el BoF éﬂﬂe m]?‘ﬁémeé’ffr ﬁ?ﬁ?@{’ﬁ%ﬁ@qgﬁﬁ Biede e gg‘ “pqggFéP[%{%clt'
a human, a%é@ibo@lﬁlentﬁ&}ye dadloidBaqiked it Gitthbeitbialvagiud@as 6f the supjeets Bi\dthey
show syrrptoms In t tually anyone

seas r
is at riskeBIOELPe 1?6‘3af‘cr‘]BWIa}i\?tk’ﬁ&th%‘f‘“cgla@fysséﬂ?é ﬁl f’r@—' %t she lives
| ong enoughy9)Ther efrafsenvehti awoqﬁ@mes FRiHb OO rerdvilpeoratiaiing Miyesie glaques

prophylactically to the ener a ulatlon t hout eed .for any
assessment a‘ﬁ? ¢HRCryngiatigh Im 4 3ubie WBE‘B’E‘S‘%W’BW PR © Bﬁaagzgﬁ?se %8t hods
are useful pﬁaaﬁadeﬁtdaaV¢ompablaommpd@n@muaod&,r@m peeietor 6 pdilyls.icleoﬁde described
Al zhei nmer’ i ndividual s include those . having rel atj.v
who have. oiEoR RORCSHIEhi S S Caaitscis fEURH S GSaR i B R e
det er m nedsoa eamacﬁlmsmts tl&fangeﬁe;ﬁla@emre mlthmdaematabcmlkeftse suetre i ather
naOkers of ri f g nmer S]dIS ase 10 Iwﬂ tlons in the
AP gene. BRIt §F At AR RATES U ERG YA 5 BBk 1 ons 670
and 671 I‘ efoesojed t oTas 1ﬁvhﬁ1ohlarsdymalﬂek ke SﬁiedmthBmﬁﬁtldem@mma (nehys
(see rkers of risk
b 6 mut at | DA PG B SeehEE RS et of A rohics TS RNeAR i), o
famly hi sﬁﬁb&ingﬁndmmedhmtombeffw&wﬁlpepnda g txsamd{armaszﬂnembmiasubject

| ndl Vi dual 5 resen f gt rdo %l Ii:'l CE t IC 1 S%IOHC IT1 1'1511’1
Focoont sedirppRTE Ry Lstbs & oo il (e ne R P e AR en SR e
ri sk fact Od:nﬂb@iﬂssslﬁdljb:ephchb@%@mthtleaﬂdh debooibhed larammbleersubjfect mﬁa@ﬂmnspudc may

ol ude - rEsgty aNeay SBrrksh Fatr an i SHET e O BT r R 2 5
de](c: ][ eased f{G Béﬂ?pdp&ﬁ@! whislh gamll:feyn rhiki@re quIfﬂgtb tl)dt) gﬂdbl -4p mtgﬁ;sjamd{:s DI:IB]A
suffering fra zhei e can al so be diagnosed by
(Al zhei mer TE" {)ped:\léeé%%n (giﬁrée %eﬁe ?@@Sb sorders Association) criteria.
gg y rrgg ;) mat [0E8 1] pat i efibsipventientlseprovidesmethelyiofiingirovamycoggitior ex lgversmg)
i Lol
g é’ c’lecpﬁ) VEQS/O%[ 6ed \%B‘l cﬁsggﬁg aﬂgcgﬁéﬁ_@fﬂ}{ n@md% st o&” ec

until a paoto reache reat nent typi ca y ent
mul t| ple smtdsag@lsheovefs diseqperdoogprising sdmpistelingart sffentivecomadsof ﬁrplnﬂrmmee’@lcal

SRRGY T O R e

subject.

In

[0182] The methods deseribed herein (including prophylaxis or therapy) can be
accomplished by a single direct injection at a single time point or multiple time points to a single
or multiple sites. Administration can also be nearly simultaneous to multiple sites. Frequency of
administration may be determined and adjusted over the course of therapy, and is base on
accomplishing desired results. In some cases, sustained continuous release formulations of

antibodies (including polypeptides), polynucleotides, and pharmaceutical compositions of the
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adm ni stering therapeutic agent to the nother or shortly after birth.
[ 0134] The pharmaceutical conposition that can be used in the above
nmet hods i nclude, any of the antibodies, polypeptides, and/or

pol ynucl eotWaa806de¥8? i bed herein. In sonme enbodi nents, PGHESBEPIF S
anti body 6G or its variants shown in Table 3. In sonme enbodi nents, 52
WO 2006/ 113959 PCT/ US2006/ 016071 the antibody is an antibody that
specifically binds to an Ap peptide and conprises a constant region
having inpaired effector function. Adm nistration and Dosage [0185]
The antibody is preferably adm nistered to the mammal in a carrier;
pref er abl y BYenjpartn e trrrerariey Vades prratyladonsand lestices Buiattabling sogirinédaease
and their fofmdvalihensy@re described in Rem ngton's Pharnmaceuti cal
Sci ences, 18th edition, A Gennaro, ed., Mck Publishing Co.

Easton, PA04590; anBetieis syhieen, or mdiviasels shde manin@lsasich m1mfaﬁhmvnm,cy

20th Ed. Magkine, RaRhé Sﬁlrﬁﬂpor@&o Qnd oV¥RIGRlY ’T.hggub?ﬁﬁpls ?f%rféx 311 Val 1?11?&111? bndof may OF

a pharmaceut i cal | y-acceptable salt 1s used on
render t he &Rt P&TflEediveBt divspse or Bireenily vwolmplemsc br the ease bhislzhdeer’s

saline, R ngRfseSvirtdAlybhiaR ion ‘iilslgﬁ’%ffﬁ'ﬁﬁ fgﬁﬂ Hfzgé?ﬁ]ler’s:r cﬂ?eaPerRe o ste fives Ilogjg

solution is preferably from about to a
from about €74y AB#gtorey ths, Pf@ﬁfﬁﬂﬂ?@dwrllbp éfiIEmISW::ﬂldmhslagtcaﬁlmedher@haalse

prepar at i ORspulgiEIviaDuSRIHRE E‘JF%@P&S@@S&H&& bf:@@ I'IQJ of%)é dufl aary%)q %‘P hﬁle Rlesgnt
pol yners contai ni ng the antibody, which nmat es are

shaped ar t iarhods arg tgeful ff”i inghiyidugls b dmbre éiﬂlfrﬁ’l‘cgeoptazrr!‘o‘k(@f é@helmer’mllséasdae
ap phr ent t GutliageidRek $RAYe Hokd N0fg hdlathBEWRY havk Q‘ﬂoterlglﬁz'é& ﬁ'x?]snchs%gsrer én%rtﬁose

may be nore_ preferabl e dependi ng. "upon, for Instance,
adhi ni st r bt BRF TERGS CEHRBKE PARTAORISGF Canbs eiseheraicrl gnaginms. Bt watkers of risk

[0186] Thetanid hedyinkandbasamohdd Shieied if Qe b g%%m@e)( 1 'n@dt&ﬁ)ﬂ Q%osition
intra | ntra eri toneal SUbCU ane ,

(e.g, syst no

i nt ranuscu?g arid; popif ‘albscﬁ\rés &P&Jézlﬁf’ﬁe’a%@ébFlélHa‘dY and Safé@?}eibrltahm‘émsp¢0¢,iu¢lafsee

and int ranalsﬁﬂy)(wmy TRYdQUhRSscITRY: hos, o@‘méghuaﬁc%ls'o@w@d@ﬂyuta\ﬁ’ehsqﬁtﬁégﬁéééﬁlm

its dellver%{ hz‘% ‘f?zle Cgtreamln aneffective form The anti

may al so b&”&d AiFed B ‘gp‘?Fs fay ¥ Gistase pk 44R; hyRerchalestare]erais or Sfb@hwéﬁsoms

|I S;)I ated t hﬁ]ﬁd]tﬁlapqa![fefsblﬁ]y&ﬁffertr@ffﬁ)ﬁﬁAIzhélﬁg@é d1§e§a§ c?ﬁ%%‘?éc&gﬁfeﬁ?ﬁhscharaatenstm

ntraveno ecti ef er ective dosages an

schedul esu e&?enﬁ%rﬁs H“egf‘%{h? H%S%fﬁ‘éoé{ﬁg ﬁiﬁ”&ﬂﬁ eﬁ%ﬁbeﬁé et Eﬂf%ﬁdﬁ’;&g - number of

enpi ri cal | §ipgrmsidt tmi.kmlgvﬁlulﬁih fdiedeﬁﬁﬂﬁﬂgaﬁdlﬂﬂgald ﬁlgd/%aggﬁ'%) E”I'T{%sr.]e%lﬂﬁhde in .
under st an a e dosage o

the art. Those skill t he Wi

ant i body  RACRISH: Bo LA oGP el Bl g Gulirarng A6 o Seny

exanpl e, tjresenerofedD.t hdividehlk buffegiagivm Aleinads diee cat Kig E@M&%o&ﬁ by

e =t 880, LBl ey Bl RS e L0, e

o) patients, treatment can.begin at any age (e.g., 10, 20, 30). Usually, however, it is not necessary to
begin treatment until a patient reaches 40, 50, 60 or 70. Treatment typically entails multiple
dosages over a period of time. Treatment can be monitored by various ways known in the art
over time. In the case of potential Down’s syndrome patients, treatment can begin antenatally by
administering therapeutic agent to the mother or shortly after birth.
[0184] The pharmaceutical composition that can be used in the above methods include,
any of the antibodies, polypeptides, and/or polynucleotides described herein. In sonie

embodiments, antibody is antibody 6G or its variants shown in Table 3. In some embodiments,



appropriate doses for antibody is found in the literature on

t herapeutic uses of antibodies, e.g., Handbook of M_.I onocl onal

Anti bodi es, Ferrone et al., eds., Noges Publications, Park Ri dge,

N. J., 1985y0chsi2@sand pp. 303-357; Smith et al., Antipbogueseddisor
Human Di agnosi s and Therapy, Haber et al., eds., Raven Press, New
York, 1977, pp. 365-389. A typical daily dosage of the antibody used
53 WD 2006/ 118959 PCT/ US2006/ 016071 al one m ght range from about |

g/ kg to up to 100 ng/ kg of body weight or nore per day, depending on
the factors nentioned above. CGenerally, any of the follow ng doses
maybe us edthe antlbd@)‘SB aﬁfant&iodjf ﬁlaﬁdpecﬁmuy bt 3N KG papity aneeahirisesod colnﬁﬁﬁt
about 10 g %’u | east about 3 ng/kg body weight;.-

| east abo UIT H@V/‘ NP8 %Ft@h@”‘ﬁ’zﬂ“ | east about 750 g/ kg body vei ght
at | east abOUtAcﬁQstthzttgh_@ D&ﬁye wei ght; at | east about 250 ug/ kg body
wei ght; at st ab body, wei at | east ahou

ko body BIGhe . ac oo e s dR oty rgRLn s Pebs e
about 1 g/ﬂfgmbﬁdy]céﬂ@k@liﬁptabmrcam{ SuitdbR cadhiBis AhSher EoehnulAftick bedewrgbdtay be

Pt ment it S Rbraiina sige” b ik &) be e, OF MEK B et o1
anyl oi d arigispak Ayl 90TAA] Rei[?r@éﬁﬁ]]’ hk Scisearend tnodieof Rb@ matypl(th Efaviackne

ti bod t t t . v
2t east CoBitRe PRTE oo GRRRRRn PR « P FE R Ghoii Bk i
arlt)i gogi eshe {ohﬁﬁihtuﬁlltmgnm Hlﬁ}ﬁ&plhiad@ﬂ)otﬁrﬁc toxemplayehitel canier i[nElﬂl&]ﬁhﬁEhEmgers
antji body ma

o oot t e Bl AP PE R TANER FsTE & Syt Rebb P AP 1 $hy

ant i body e pefesdbin finns dtenetio abaaat Fathkiycaaters mmmmmu kafeand }ﬁrhaat'dﬂens
h

R I R e

used, the npatidkokled ‘mafomoﬁmapadmlcieb,eig] dilrhy, hpaseldg:s cannloroﬁaehcks hi ehail beng

o oo <SRl SLE8% NP MO ASRELALL P LS AR, i
anti body tupot, lfie 1m$aarmneathe rditeofimdimmiziration phd/enodntgh cnalf antiogd}dxeﬁnbgadmm&mldde
Tot01] tddBgbve. or Pl Blnv R o 1 phltid RRREARIL L SR8,
adapt ed fdmhapgioypeptapde@eahiwemrbw, hexaisenior] 9tgRftal Anppskpbak| eot i de
encodi ng gﬂfaﬁé}&&rm&% Har, 3nPRL-YRED ?r%ﬁ oﬁl%lsl%éthga%ggu@t%s SIE@%H&h%qur £

used for rver eX ression he ant e Bo
in a desi-deliversep Ithe quodm@am@ngaaﬁéﬁtve LG T Thmal@kgiye’s@w@n bve@nmste@ér’w Efelated

used to dif@eh, cﬁéﬂ%ﬁ%%'s‘agﬁ nglsosalfk% 1R Qﬁg%n, J@f‘m IS PRESS Qpeﬁfee&t RfrafeiBus

be adm ni é)t ered systenc I nt rap ritoneal I ntr enousl
injection is preferred.

) - - [06187] - - Effective desages and schedules for administering the antibody may be determined
empirically, and making such deterrninations is within the skill in the art. Those skilled in the art
will understand that the dosage of antibody that must be administered will vary depending on, for
example, the mammal that will receive the antibody, the route of administration, the particular type
of antibody used and other drugs being administered fo the mammal. Guidance in selecting
appropriate doses for antibody is found in the literature on therapeutic uses of antibodies, e.g.,
Handbook of Monocional Antibodies, Ferrone et al., eds., Noges Publications, Park Ridge, N.J.,
1985, ch. 22 and pp. 303-357; Smith et al., Antibodies in Human Diagnosis and Therapy, Haber et
al., eds., Raven Press, New York, 1977, pp. 365-389. A typical daily dosage of the antibody used



i ntranuscul arly, subcutaneously, intrathecally, intraventricularly,
orally, enterally, parenterally, intranasally, dermally, or by

i nhal ati on. For exanple, adm nistration of expression vectors

i ncl udes | owel20wr1189¢st em ¢ adm ni stration, including inpeoUbam/oier7al
adm nistration, particle gun or catheterized adm nistration, and
topical admnistration. One skilled in the art is famliar with 54 WO
2006/] 18959 PCT/ US2006/ 016071 adm nistration of expression vectors
to obtain expression of an exogenous protein in vivo. See, e.dg.,

U. S. Patent Nos. 6,436,905; 6,413,942; and 6,376,471. [0193] Targeted
del i very oflondreigapeneifiomcdogd siglke trip te bofome/kg efpody petlnumbeeei ds,
encodi ng a n I .
Recept or - poete it e aep R BUE IR 05RRID. 5 ot AR ng doses mpy o ud:
exanpl e, Filgsdefa least abdut 50 Tighn b@iymedﬂhé@tﬂn@t abO(ltllgmkgldeQWQi"ht@i ih?@il: aba 3

o pene, THEIRENN G Rags: (RORPLL Rl DRl Mbrost CRERTLanat
et at, J Bieadt abcChE ng(kpPod) waige; et logst abopedfainise bedy, walght @ leNa@hIout 186 s /kg
SCi . ( USA) b&%%@@%t 8/ iR Panut 5%5?1%% lﬁ)ﬁy wg%htBit Qast a%% ﬁgl/ﬁg ﬂradg J?E%I +35Bast

Ther apeutic 0si tions cont ng a nucl eoti de” a ni'stered
in a rangeauhtl M@Hﬁtodl@@1311@01'(1@)1aw@tnllzwewowwﬁf@ﬁ afroigiglered at IOWGF

d t
2‘ bg]u'[" ; Oroa&ndsgsrbrllég%ﬁec%@ﬁ%t ﬁl@@ggﬂ@%ﬁ o BF fﬂ& 99&9:11@11t g)%&ﬁ %%ﬁtﬁi él d‘?{eagﬂl?i? TS to

about 500 ‘gmpmﬁﬂ’caﬂgbl@iaﬂmol altgetppafbb(ﬁ!’ﬂ%oo g of DNA can al so be used
dur' ng a g@@@ t her aEYSonﬁre%Qcﬁﬂlants -H&?e t}lat}lec;nggﬁ%E (fml v ée)rﬁjg%@[ltegﬁdhqgﬁpéﬂgns

polypeptld s of the present Invention can usin ene
del i very vishi eingsdn at’mét ofye wkleasbivoy @ dgastlats, @HI@Sbfawa i deaglffivg ﬂﬁ%}enmnhbodws

non-viral &qddg{ggoﬂy%@dgggﬁﬁ%b%ﬂogol 'y, Cancer Gene Therapy (1994)
1:51; Ki rrug'a Hurman erapa%/ b( 1994) 5:845; Connelly, Hannan Cene
1950,

Ther apy ( 1[9993?)] 1: 18Fhe gwgodgapayi & pgaRipistaredohe magmaliy gczglbmeglol 2t effective

Expr essi O%n%ullﬁ%@&e%@mofwat&%eﬁpaﬁé agef, PR dnlEkaG etk F‘Bé hd]ﬁnﬁ@fi@g&ﬂé)dﬂélly or
mammal i an or het erol ogous pronbters. Expression of the coding

sequence ceRcYENE] Ve er s mope athay degpeutic peegly) Apeanoupty phantibodyand

Viral - bas eﬂerﬁ&%&@is@nﬁd@ﬁen@%ﬂ é&ﬁ@lﬁfzﬂe \ﬁiaﬁg]% d’f@ﬂlg@ﬂla)ﬁ&'dcth@ﬁiﬂﬁoqjc%uﬁr%ndmon
expression in a desired cel| are wel nown in the ar

Vi r al - bas fingdrned.@ed ihp éqha%ng HiroRFset AlpmishHiop Ay waugst geﬁ%&lbvntﬁr%aﬂlﬁn if

retrovirusgsh (&€ 8sedadividuaffeT Publication Nos WO 90/ 07936; WO
94/ 03622; WO 93/ 25698 WO 93/.25234; 1230; V\D 93/ 102 8 V\q
91/ 02805; D1%]  pat efip!longrg adgnististie of gpbo *?f rpapmeldhe BAPRRLS fggsiological

2,200, 651; coafiloriEn e 816&102&12)1 waranluptwyélvreusm&xas@dhevsﬁnk@pﬁct(ﬁan@ ,

Sl ndbi s virus vecto Sem j ki ﬁé st .virus é@gcc VR- 67CI E?C ;
VR-1247), [R5 Rive Wbe%P““EIA*F RInSHRLionepeE0SHRe opb AR § aﬁ?‘? r polypeptides
Venezuel anjcggmbdigra@ncephal itis. virus (ATCC VR-923; .

[0192] A polynucleotide encoding an antibody or a polypeptide described herein may also
be used for delivery and expression of the antibody or the polypeptide in a desired cell. It is
apparent that an expression vector can be used to direct expression of the antibody. The
expression vector can be administered systemically, infraperitoneally, intravenously,
intramuscularly, subcutaneously, intrathecally, intraventricularly, orally, enterally, parenterally,
intranasally, dermally, or by inhalation. For example, administration of expression vectors
includes local or systemic administration, including injection, oral administration, particle gun or

catheterized administration, and topical administration. One skilled in the art is familiar with
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ATCC VR- 1250; ATCC VR 1249; ATCC VR-532)), and adeno-associ ated virus
(AAV) vectors (see, e.g., PCT Publication Nos. WD 94/12649, WO
93/03769; WD 93/19191; WD 94/28938; WD 95/11984 and WD 95/ 00655).
Admi ni stratwonocmf118SA | i nked to killed adenovirus as desousienhison
Curiel, Hum Gene Ther. (1992) 3:147 can also be enployed. 55 WO
2006/ 118959 PCT/ US2006/ 016071 [01951 Non-viral delivery vehicles and
nmet hods can al so be enpl oyed, including, but not limted to,

pol ycationic condensed DNA |inked or unlinked to killed adenovirus
alone (see, e.g., Curie], Hum Gene Ther. (1992) 3:147);

| i gand- | i nkaachitXNAGSS Of cxPreBsion Wtorsdo olRhif lexpl Qﬂi%mof z(n]e%g%gnous%ﬁétel%@l?@i% See,

eukaryotic cell iV icles cells Pat ent .

5, 814, 482; %PS%W&?P“??ERB%GW@%F @%»47\]/\0 96/ 17072; WO

95/30763; aoph3O 97/4&@&&)mﬁﬂaﬁﬂﬂﬁﬁﬁgﬁnc&ﬂﬂkﬁﬁoﬂﬁ%ﬁ@ﬁﬁhg@b&ﬂﬂm&&u&
can al so

fusion with cell rrenbllfjﬂ% Esj

Exenpl ary (TARASY ERA: %ﬁ"ﬁﬁ‘%ﬁ‘h@ﬂ%be%@ M@?rﬁwlﬁtqﬁl Ipidrk delivery

Publ i cat i onedNRiqudd@re &QérivkQ f@@%ﬂh&le’s%’uﬁéﬁ ey, mm@:@g&ngﬁgl%iﬂ' IQ%QI@ﬁou

t hat can actgasqg%&%jdel i ve% hicles are describ

No. 5,422, f5 TBYHEST M5t 7d4ﬂd1@wwﬁd@ ey A PBba A, Wff ed)

g %/ |14445ND$M4EW@8&24J%£ CIRGA(108DDBb:62RWOACNES 5L ECIRES @1@94}%9 iskp;
ilip,

i n_\Wof fen
R T R e L R A S NANE L P
pr. OVI des apvtt:g3&sr lﬁfap%hhtbﬁhp&ﬁtto@s adthinihd SpddRRtRbMHeRE: JMREiS5kRk # a range of

use ul for ditions such as Al zheiner's
di'sease or Eﬁﬁi@d ‘lgtoa@g'ggb@glg&?b@ﬁs@'a@% é]rg%Haté@ I8 gnedheagny g @pgel.
Par ki nson’ goflieaRa i, raids b1 abbitfs80 6 todBMRBY inh, atBut A RUBLEMBg, about 5 pe to
i npai rnent, cerebral anyloid angi opathy, vascul ar di sorder caused Dy

deposit of 22yt pébtcediabout BY v tp apewd 8P Be pEDRA cam alse beed dyring a gene therapy
HCHWA- D) ) , pRiocdetetihdipeMc I.Q)thél é’dtirclgs a%h %019[3 nggéP & 'the-g?%ent%\yehﬁﬁ cafl be

manuf act ure conprises a contal ner Wt I'e containers
i ncl ude, fﬂ?lwe‘éﬂé}ﬁ‘ﬁg §en615]6]t"f%‘éehlcﬁsaif§e ge&ﬁéelt"é@t‘feblebésn beofeyirsberman-wisals

may be foramgﬂ(sfeé BEReRLIY Aol IR afmé ?ﬁ@@ﬁwﬁwm%nﬁwmn );G%eaﬁ/kh&;y
The cont ai n(§§4 o@g nposi ti on g an_active agent
effective ¥ tPﬂ@i@ﬁétfﬁmaaéfee%lT he&%”ﬁ( 11350 hd 83 ang Eﬁpl%f\’é@fq Heretes (1994)

puri fying 6;[138)0 Exfi845RIR of B codifiy boBerR &k bk hahde uﬁﬁgﬁ%b&hg@mhlﬁmﬁf‘an or
ant i body r ef er abl conprlses nonocl onal antibodiesS specifi

for A3 o?ﬂf‘(t%*glﬁﬁf’us |th§%/ﬁ§ Erboarmehite codingseaieniasan g eiffier thm

ant i body 6§gﬁ1me@,ny anu_bgmes —or .pol ypeptides derived from anti body
6G In so lﬁb Zb Lg %(E:)syav%éagent conprises an_ anti-Ali

ant i body % | ypept'i ‘3 HesY VEY (T P AGITRGPIIARAIcPldE A paession ina
function. ddsﬁec&@ﬂﬁleesméjbfdiommﬁ the aithExa’ﬁi]ildry ANra-rasddivemieys RENED biRePLd: H8ited
~compri ses &, NS0 EBSEAN & . pCT Pubtication Nos. WO 90/07936; WO 94/03622; WO
93/25698; WO 93/25234; WO 93/11230; WO 93/10218; WO 91/02805; U.S. Patent Nos. 3,
219,740; 4,777,127; GB Patent No. 2,200,651; and EP 0 345 242), alphavirus-based vectors (e.g.;
Sindbis virus vectors, Semliki forest virus (ATCC VR-67; ATCC VR-1247), Ross River virus
(ATCC VR-373; ATCC VR-1246) and Venezuelan equine encephalitis virus (ATCC VR-923;
ATCC VR-1250; ATCC VR 1249; ATCC VR-532)), and adeno-associated virus (AAYV) vectors
(see, e.g., PCT Publication Nos. WO 94/12649, WO 93/03769; WO 93/19191; WO 94/28938:;
WO 95/11984 and WO 95/00655). Administration of DNA linked to killed adenovirus as

described in Curiel, Hum. Gene Ther. (1992) 3:147 can also be employed.
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regi on, wherein the constant region has inpaired effector function.
The | abel on the container indicates that the conposition is used

for treating pathological conditions such as Al zheiner's 56 WD

2006/ 118959wPBChidis&B0G 016071 di sease or detecting or POT/USPIGQGHAL 3
or (3APP, and nay also indicate directions for either in vivo or in
vitro use, such as those described above. [01971 The invention al so
provides kits conprising any of the antibodies (such as 60,

pol ypepti des, pol ynucl eoti des described herein. In sone enbodi nents,
the kit of the invention conprises the container described above. In
ot her enbopitpEnt s, tN@-Kiat defifery hehiclepvamttrietiods earfso bs esplbire, mcindiag,rbet not

descr | be? bg}\/ to ﬂ%?%tl?sfg%gn %ﬂsgcp]éﬁAq c.forrTBrnkeld ?Cgkl ed a'dqav[r aIcE graPéX e.g.,

further e5i P om a Conmerci
st andpoi nt cmapﬂmm (E\gze(‘l’béﬁe(rl991)l3flf4é)" Sgamhlinlsl&i’ﬂDNA(SIée,letgeeréu, Jn&ebbécsn (1989)

i ka t th tr
ot hods. dedet I BER AereeRe Cuu Rk TR I T8, U PRGHAR. Ral o
di sease, apablizetdnads. m%/omm ; BV Oi964 7a72; Wﬂﬁﬁﬁ’?@mdmvﬂﬁlﬁﬂ)@ﬁnﬁ@ew
tide in_the b
A5 or (sApp SRR SR e R e PR Bl Reer' "
mar ker, suBRemgsary heled [B%Aimodyction mathhdi ass@daaqaréaedid RIOF BediertiondonPund,
bi ol umi h :
| o um ness@ggoggf%@g%%&g%gg& Rl ﬂ?p%gﬁﬁés tha&&?eﬂfa%‘c‘&d%n%l%rg%ﬁ&ést&é

or enzyme 1on
conposi t i od\fs;c(msmmﬂnédelhtefoeﬁ,ﬁ;z 128 PCTSeblicaticriyosoWVQ Hi¥ 1 386:NEQH4/23697;

i or 05 % S Rigab R A 0 0Rh B gy Gty ERARIER, ot o

exanpl es a(l@9@r1@‘ﬂ4ﬁle¢ndm‘h’bffm@tm are, Nhdcady et d9P4)HiLtL58 - he i nvent i on.
EXAMPLES Exanple 1. Binding affinity determ nation of antibody 6G
and its variants A General nethods [02001 - The foll ow ng general
nmet hods weKkésused in this exanple and ot her exanples. Expression

vector us e@ %tﬂ . clon %hg gﬁEﬁﬁB%B éf’oﬁld@?a&xggsoafjm@ﬂfzﬁﬁasa‘ng ﬁht@éon%alﬂﬁn{rﬁgerials

fragnment o ant i bodi es was er control i nduci
| acZ pr onotssful Sirttiehting pathololme! cnditorisisech & M Bginirg's d{sp@e oy otherafieassociated

di spl ay: dllsé”bgé%r Q}cgray DolVR 9 Y dro 6.%0 il'g'ktﬁpcfrfsr!ﬂsemrlgglrtmnﬁ%t a&itndla, SR ddgnitive

Har bor Laboratory Press pg Vect or 3X), however,
modi fi cat i oumirmen ewiehee] avkioid msioanty. e’ﬁqwlééél‘ﬁ@ﬁﬁrdﬁuspﬁé}’ figptopibefi Afpeptide in

addi t i onal ,, dopmL (gucﬁq*;s@srg&waﬁe KepRea D) bt d&&ahmowl%ﬁﬁmﬁ 4o BRd

the CH constant omsu n &Ra hunman i mruno gama- 2
chain C regtign of proteiue PTEE B AP BHth PP wtable conains SaNGE, fo

example, bottles, vials, and test tubes. The containers may be formed from a variety of materials

) such as glass or plastic. The container holds a composition having an active agent which is

) effective for treating pathological conditions or for detecting or purifying A or BAPP. The

| active agent in the composition is an antibody and preferably, comprises monoclonal antibodies

specific for AP or BAPP, In some embodiments, the active agent comprises antibody 6G or any
antibodies or polypeptides derived from antibody 6G. In some embodiments, the active agent
comprises an anti-AB antibody or polypepiide described herein having impaired effector function.
In some embodiments, the anti~AB antibody or polypeptide comprises a heavy chain constant
region, wherein the constant region has impaired effector function. The label on the container

indicates that the composition is used for treating pathological conditions such as Alzheimer’s
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| mmunogl obul i n kappa |ight chain (honbsapiens), protein accession
nunmber CAA09181. 57 WD 2006/ 118959 PCT/ US2006/ 016071 Snall scal e Fab
preparation [0202] Small scale expression of Fabs in 96 wells plates
was carri edw@ubosAgsdsel | ows. Starting fromE. coli trangéppgResiei7n a
Fab library, colonies were picked to inoculate both a naster plate
(agar LB + Ampicillin (50 g/m) + 2% 3 ucose) and a working plate (2
m/well, 96 well/plate containing 1.5 nL of LB + Anpicillin (50 °
g/m) + 2% d ucose). Both plates were grown at 30C for 8-12 hours.
The master plate was stored at 4C and the cells fromthe working

pl ate wer egipgkd &tc@@cﬁ‘ﬁ cﬁ%ggﬁffﬁé'ﬂf%}%ﬁ??%g RRPARE inMch® diredBon®or either in vivo
LB+Ampicillin (50 g) to i nduce expression of Fabs.
Cells V\/ereoﬁﬁff'i\?é’s}’ts%cf“ﬂyasé@% feseiiRgd bR after 5 h expression tine at
30C, then fpesyspendqte lrﬂreﬁQJQ also gfovﬁlb':f fiflkor rgp %@@@e EIMUG@@E@uMs%@j
pH 7.4, 150 M NaC 005% P2 Sis. o P resuspended cel |
was att ai nw%pt@fﬁ:ém&wﬂeoteﬁs deﬁ‘%’-‘&’é@ hﬂ@n( lnggusy emh%meﬁwb%at %ftﬂwsmnhon

Cel | | ysat @snp8ssans@tairct HaaGheatibdR0h erﬁa%du%&nm WQof HRORAASE
cell debris from supernatants containing Fabs. The supernat ants_were

then i nj ectoawrissithe Squidnepfisseithed 2pava aRbhSPRNHIRARE RPWEFAE 8 SUES. Himayi n

affinity inkpmmiediHepmaRASE ddsabble fbiR AREMmENR S sAGtdnaRint Bt ding other
rescued fromthe rnasgfgf%ﬁi pl ate to sequence the DNA and for | ar ge scale

Fab pr oduicEndigisars Pestles isinEen@nd BESKeSs WRES WL @ R HePSHel RFoming
Lar )g e Scal gy Iﬁﬂégaoﬂg epanisddinenii @Lgc@a; mImoa%tibla&dan@geAmélﬁer skdlﬁeée:, étﬁqd methods for
parjamet er s apbS wer.e expressed a pur| ro cu ures. .
Erl enneyerm‘FIF%ée&er ediring 45p %‘t?e 0 PBH’““E &ﬁﬁlﬁa&gn Pﬁﬂ‘g(ﬂ%be WEHhTOr letgeting,
G ucose Wedi@urifyR@CAf athwhtehjﬁmfrjugftym 1dablecht»vﬁhlhaeté@amé RBk8r, such as, for
sel ect ed Fab-expressin coli cl one. wer e i ncubated at ,30C

until an CPEEBAMH B IO%O@PM@%%%&%BO% i?lﬁewef%feeaow ? ehpsradlumipgscent

the medi ach@burdfheml chebior bBeypgaecillin (50 .tg/m) + 1 nMIPTG
30C, cells were-pellete

After 5h ssion_tine

Centri fugdbPh °t bl PEESCHRTTEN (F e PRYCTana Ty eseried pagn fo
cel | s was 1@binainh @flthb ynethads @gsaﬁues hekinf Wieekee it havorfext of B0 6s amedidafient and/or
respectivel the cell lysates were | oaded onto

Ni - NTA suﬁﬁ?%ﬁrl}}ﬁn@egw& g%@‘egﬁ’% Val encia. CA) col ums

equilibrated with PBS pH 8, then washed with 5 colum vol unes of

PBS H 8. d d t f ' PBS
(oH &)+ 3065 | i BacAalons ExtpBRa e MG b bt aher
di alized in PBS, then quantl fi ed by EXARBIESIi or to affinity

charact er 'E%(g%l 91 B m a 1n1 lae‘ce niRAoh Bf & tti‘m%’Jl 6%8 and its variants

A. General methods
) - - [0260] - - - The following general methods were used in this example and other examples.

Expression vector used in clone characterization

[0201] Expression of the Fab fragment of the antibodies was under control of an IPTG
inducible lacZ promotor similar to that described in Barbas (2001) Phage display: a laboratory
manual, Cold Spring Harbor, NY, Cold Spring Harbor Laboratory Press pg 2.10. Vector
pComb3X), however, modifications included addition and expression of the following additional
domains: the human Kappa light chain constant domain and the CHI constant domain of IgG2a
human immunoglobulin, Ig gamma-2 chain C region, protein accession number P01859;

Immunoglobulin kappa light chain (homosapiens), protein accession number CAAQ9181.
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WD 2006/ 118959 PCT/ US2006/ 016071 [0204] For expression of ful

anti bodi es, heavy and light chain variable regions were cloned in
manmal i an expressi on vectors and transfected using |ipofectamne into
HEK' 293 celwe 20dcansssy ansi ent expressi on. Anti bodi es wer eCpusadeoech7i
using protein A using standard nethods. [0205] Vector pDb.6G hFc2a
IS an expression vector conprising the heavy chain of the 6G

anti body, and is suitable for transient or stable expression of the
heavy chain. Vector pDb.6G hFc2a has nucl eoti de sequences
corresponding to the follow ng regions: the nmurine cytonegal ovirus
pronot er regi orgnfdliueciledit gemiaticd?); a synthetic intron (nucl eotides

619- 1507) ; e DHF I.on 70Q7-126.7
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| mrunol . (\ﬂz&ﬁlﬂhte 2Bntai6ihg - 26124 pf LESY40ngiclia (SWdeem%lCHtldom‘) Sotppddtes were
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codi ng red¥BHT® 2@2‘? 8\/%6}%8?5 ISE o ‘gasg oredd raeésgllglgﬁe CE(HA?E e working
conpri si nglith @rctd m@htteHS0O0 pin d:nh@esﬁ@encﬁdt\mthddyl, OiaIISBH'AIBpISHHIIt @bugnier] mM

t i ent f the ht. gh '
el eot 1 ddPSEE ERbE B LS 1o P e P e p pression
rrurl ne cytmﬁegabtﬁ/|thiam3esuﬂfemmdtxeﬁomﬁgmfmuﬁérriﬂilﬁ-ﬁﬁt(mﬁ)esmmbufﬂamunféﬁi4 150

EF- 1 intro 6 hor o i

pepti de (Hﬁlxji(lg%ttﬁi (ﬁ@d&'/ﬁ% % eisﬁ]tﬂlbi?s%yel f’eu“ as a%é?eﬁ% %P?g%@le of
region; hLﬂmlamo k-amﬁa tlmhalnaawmgmﬁ?%(ht(:aﬂég;ammweﬁwmuf@t@atrf@m/@dahyﬁ(hmuﬁn
si gnal ; SV4O h i

(AR co cfe]ﬁ%a %r%eﬁus Ol Csu eina {3 %gntflalfé;?lgs ("me %Ingsgcl%@ WE drhmﬁgted into
monocl onalthaBIAdomblamneesdmeqf mmipa@ths trsebiagn afﬁelthinﬁ(Umﬂ‘eﬁﬁbf)él'M FehurGlemse

g:‘ azgggr ;neeﬁgrggsqlg a%? ER)fe 1§s¥l?etd%n{ &L, ﬁﬂ%&% eqlatl: HcgeqLP ¥1§ C%@%%QAE\LV}%I f%rh ge ¥>% Fab
measuri ng ;:lnomdtmgaﬂdldﬁ‘@ﬂ@d:@la]@ﬂemwm@ deprziped Uﬁ’éO%r ot her Al 3 peptides

to the antibody, | activated with N-ethyl-N -(3-

di et hyl am nop Yar algpét%ﬁ%}%e hydr ochl ori de (EDC) and

N- hydr oxys[(mcsu ni m déo phS etaibesiddmedc nyametershizabs wpysickptessed piiguyified frerpdarge

pntibody SRks 'é&enx]%gaéfmm cm%mngmﬂo&gh@ﬁ&?lm (ROGHN:0PE /S cREre

4.0 or 1 nject over t ctivate at a concentratl on of
0. 005 rrghm_culatﬂ@mgl Sk iofbtes nighiowlite fsmekselpsisd FRle-cxmesing dued/’ dapep Clones

channel s, a range af.; ?@E' @%}l\jﬁ{—, o088 ,§ bﬁb’o %a’r@ﬁﬁﬂ Q?{c?ﬁten 1:1‘199&(:1 %g OB 1e0fng the
2000- 3000 response unit | ocked
‘ media for 200 ml, of LB+Amp1c11hn (50 ucr/ml) + 1 mM IPTG. After Sh expression time at
: ) - 30°C; cells were-pelleted by centrifugation, then resuspended-in 10 mL PBS (pH 8). Lysis of the

cells was obtained by two cycles of freeze/thaw (at -80°C and 37°C, respectively). Supernatant of
the cell lysates were loaded onto Ni-NTA superflow sepharose (Qiagen, Valencia. CA) columns
equilibrated with PBS, pH 8, then washed with 5 column volumes of PBS, pH 8. Individual Fabs
eluted in different fractions with PBS (pH 8) + 300 mM Imidazol, Fractions containing Fabs
were pooled and dialized in PBS, then quantified by ELISA prior to affinity characterization.

Full antibody preparation
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WO 2006/ 118959 PCT/ US2006/ 016071 et hanol am ne. Regeneration studies
showed that a solution containing 2 volunmes of PIERCE elution buffer
and 1 volunes of 4 M NaC effectively renoved the bound A(3 peptide
whil e keepvagooshesosictivity of 6G on the chip for over mOBUS2006/016071

i njections. HBS-EP buffer (0.01M HEPES, pH 7.4, 0.15 NaCl, 3 nM
EDTA, 0.005% Surfactant P20) was used as ruining buffer for all the
Bl Acore assays. Serial dilutions (0.1-1 Ox estimated KD) of purified
APl - 40 synthetic peptide or other Ap peptide sanples were injected
for 1 mn at 100 L/mn and dissociation tinmes of 10 mn were

al  owed. K0ZE{ i c asBacixpriessiom of @il esitibddidd) heavnydand ilightarhaia tvhdabld r@giess were
(L:ﬁrg ITLi \rlverbcl?orlfolg) %ng‘llngrt{]e) d g 'a%l(egupdrlre%szbglgfﬁc 3 | %11%{)%%%8&%# Qs%lgggagfeg atglﬁ'qetiﬁt_o %-11311{393 cells
Pet er sson,foBranfi@@4presshat Hodisodisyayanopoifigd Gsind@etdih(l) udisy sgnhdiddenethods.

Bl Aeval uat} progyam . i 1brpi um di ssociation const ant, (KD), val ues
were ol odVBRL P re S E R EAC sk U PERh Pk Lo SSRGRARE Y et
det er m nedContibodypid ik giitable ARl tradGerp epdtabibeexpresidrhefitheAledvy ¢heint iVideter on
SA chip an i Lndi kinetics. of .6G Fab.and. Fab.of 6G .

var | ants. SO kAR RO Y SRS R R o T (RN s morine
fragnent apwhmeggovins pamiaer Fegionf (nedentdtss -aie); e symtbtteimongohidiyotiGesrd18d 807);
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Pi scnuny. ROy G Rl BB (LIS R AR B PLACE R0 e ride,
suppl i er' dociretidasdbRohE)2); Brtdhaiy ivaiabi régiGn pBidt; hdeansssvylelairt Igd24 einstant
HBS- EP (100 : i , . %.P20) an
i oot od VAT (Ra TR B foftodinghaii MotessTio SISl tapilp W0 gt etne
vari abl e fritfomndeitprtheaoidgps 1adia sequdiaet shadlur. d Nimmumha GI98P)29:26We- 26 AN G0 fte
antigen d | - | ' - 400 irt.S(

ot ai 1 6d_ B Rl Ml B BE R A Bl s oS AR M R T Bfarmprt,
and scr eenpdigg reRegener ati on studi es showed that 100 nM phosphoric

acid (mm 0 be : LA Ls 0

i NaGH AR vol i of 7505 S ARG P ERF L EhAnd o e HRERo Bl 49
Fab whi | e akihepy.ngd istieitehle fou rangienfexpessiqreyftiiedigibehatnh & etar pEb.f@hKdwer
200 i nj eciQ0Ride E3RedsEs el RNAINED S fflo B FebE e Buifiﬁee%ﬁn% aldliryst NE
Bl Acore assays. Serial dilutions (0. 1-] 6( estimat ed K of purified
Fab sanpl emasr segiaon (Bedledidesol6 2)umanEF dgptron (mgleptiderp 18 1948k hamanagiowth
tinmes of %&:nm]@s%\@en Eelﬁidla g%féoﬁcﬂ;mm?g%%&&%a}f@é ngﬁt chilf vEDI AR HiRian

wer e determ ned LI SA and/ or SDS el ectrophoresis using a
st andar d [caIp? ehaik AN TeG PR S dats ety aretiadionsiget]; DYAlawbansenisgign; phage fl

anal ysi s) yeglih84 b&a edgﬁglggea(p\in%) tifsSrekik@ ) and dissociation rates
(kof f) were obtained sinmultaneously by fitting the data to a 1:1
Langnui r  bi nd?Age888Y (Karl sson, R Roos, H. Fagerstam L.

Pet Br ssonozfy) ( 1994)rsiniNed dramdtsm Eneanla9sbdy GRrMB:20964 1489H9 BIAcore3000™
PCT/ US2006/ 016071 . -
surface plasmon resonance (SPR) system (BlAcore, INC, Piscaway NJ). One way of determining

the affinity was immobilizing of 6G on CMS5 chip and measuring binding kinetics of Ap;.40
peptide or other AB peptides to the antibody. CM35 chips were activated with N-ethyl-N'-(3-
dimethylaminepropyl)-carbodiinide hydrochloride (EDC) and N-hydroxysuccinimide (NHS)
according to the supplier's instructions. Antibody 6G or its variants was diluted into 10 mM
sodium acetate pH 4.0 or 5.0 and injected over the activated chip at a concentration of 0.005
mg/mL. Using variable flow time across the individual chip channels, a range of antibody

density was achieved: 1000-2000 or 2000-3000 response units (RU). The chip was blocked with
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6. 99-110) using the Bl Aeval uati on program Equilibrium dissociation
constant (KD) values were calculated as |cfW,,. ELISA ASSAY [0209]
ELI SA was used for neasuring binding of antibody 6G and variants to
nonbi ot i ny V4P A8 pt i des. NUNC maxi sorp pl ates were BodbEA06H R
2.5 ug/m of A(3 peptides in PBS pH 7.4 for nore than 1 hour at 4C.
Pl ates were blocked with 1% BSA in PBS buffer pH 7.4. Primary

anti body (fromcell supernatants, serumcontaining anti-An antibody,
or purified full antibody or Fabs at desired dilution) was incubated
with the immobilized Al3 peptides for 1 h at roomtenperature. After

washi ng, tdlenplaaties Regersratiomesudies sboived thif aselsteioertpingnad tbenyes oAPIRRISE
conjugate i
55233) at dei&%%&)lﬁg %llgp%sﬁﬁheggp‘grﬁ Tg\éggﬁf}%cﬁ%lg paﬁlﬁ%ged ﬁlM?ov.ﬁfd hGad @hlle
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HRP reactign %@1:%@9@%{( E}gfﬁf‘é’ E{%&M&&Qﬁ@@%&s@@mu&ﬂ% a&&pfobew%
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of anti bodBlA6Geanetywva¥ariahdibitions (0.bi16% patignater! &) Af iBrifiep P e SyntUmesptide or

maxi sor p p%s%g%giﬁ{n?e %&?ie@%&@nﬁjﬁctgﬂ f’d%ﬁﬂn el O(ﬂﬂt 2 ﬂs&latfoﬁ'tﬂ{eggﬁ 10 min

21122) in nor e ates were bl ocked
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' nC)Ubat ed }}%51%3 ! Eﬂmhbmﬂﬁ Hfséo'c%ﬁa‘x &ﬁ%&l’s)targ?l%)'ﬂﬁl%s ‘3’9& c:g-]c:lhat@& ad 19FK),.

tenperature ter wash 1 ng, p ates were”i ncubat ed secondar

anti body, [8208RP conpligmetielygafinitaves derrmised khﬁﬁ%?bélﬂw%%m P%Béﬁﬂl(q(klepf\ﬁ
Bi omedi cal p%ﬁhc?&@ Aty C%Sp ahd 5&9%1% bi‘rlElﬂnQ ﬁmet’{gstogg(iwgﬂdnéglb oP 8 Rriants to the

secondary ‘a LZ% nmeasur ed %ﬁ TMB substrate (KPL,
50- 76- 02, iB@GBzePNP Pripier Addnilies et §a%fr%@§féaarﬁyfs VaRITpb [fgpments were

phosphor i e%%gle@wsa@a%gp&@ﬂ&%@bﬁ@@g@pmmﬁl As3E esbo™B BIRLAEITRY,
affinity of antib G and variants to .40, AYt.42, ‘and otherAfj

pepti des [R2epy.THe %‘HFWBS G abiguecesd BTCORdg 1 e YPRUREF RSEYGHOTS: ght

chai n var 'ﬁté)ﬂn%na&&gmg%mi@é wa@diuhdAQrkY THES-ES (19b awn I-J!B‘PEEI BlUMB 15@ mM®aCl, 3
bi nding affinit

anti body to A(3u. 440{ Al 3 nr%n 92%336&
det er m nedlll}ﬁlsﬁl?\'é"’él e R0y artipiesediovh By ehipgt & t‘iaﬂo W5 mehal-gwine
61 WO 200Q/ailiéﬁgﬁgwl?gl%/aa%@@@m@mmlchl T@M&Iszmﬁhﬁg@k BandbEd dbndity vade
anti body 6G Fab fragonent ka" (1/NB) off d( K g

-achieved: 100-400 response units (RU) for detaile kmetlc studie 500-2000 RU for
concentration studies and screening. Regeneration studies showed that 100 mM phosphoric acid
(may also be followed by a sotution containing 2 volumes of 50 mM NaOH and 1 volume of 70%
) ethanol) effectively removed the bound ¥ab while keeping the activity-of AP peplide on the chip
for over 200 injections. HBS-EP buffer was used as running buffer for all the BlAcore assays.
Serial dilutions (0.1-10x estimated KD) of purified Fab samples were injected for 2 min at 100
ul/min and dissociation times of 10 min were allowed. The concentrations of the Fab proteins
were determined by ELISA and/or SDS-PAGE electrophoresis using a standard Fab of known
concentration (determined by amino acid analysis). Kinetic association rates (ken) and
dissociation rates (o) were obtained simultaneously by fifting the data to a 1:1 Langmuir

binding model (Karlsson, R. Roos, H. Fagerstam, L. Petersson, B, (1994). Methods Enzymology
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Biotinylated APl -40 inmobilized on 3.0 x 105 7.0 x 10.4 2
streptavidin chip, 6G Fab flowed onto it Biotinylated Apt-42

I mmobilized on 1.8 x 104 1.6 x 10-3 80 streptavidin chip, 6G Fab

fl onwed ont owict20Bi/os4smyl at ed A1322-37 imobilized on 3. 6 PRTARHOZ0@0N
10-3 11 streptavidin chip, 6G Fab flowed onto it 10212] The am no
acid sequence of the variants of 6Gis shown in Table 3 below All

am no acid substitutions of the variants shown in Table 3 are '
described relative to the sequence of 6G The relative binding of 6G
variants are also shown in Table 3. Binding was determ ned by ELISA
descri bed abmve Wity heoBbicatiumdnat@tnAEquibrion dsRbeiddn icomymbi (Kip edugsivere
t he surface  of an Elr.,l SA plate. Table 3. Am no acid sequences and

bi ndi ng daf%{ufl%? %A f ]ffb'dy 6G vari ants. 6G Heavy chain nmutant variants
bi ndi ng data byEIEEASSSMS0 ELI SA cl one nunber nutations A(31. 40

16 M0 37 895 16 ELvSIRg oo yE o8 20 B SR Spmsg iR T 4
0.30 SD Nudnbb2in(aid® APGRptidel). ISONT. riddkisonpBpl e Ovetelcddted Tvith 23 €3/A1 &3AD. 31
Sg H 021 Opelp%desglhz PES %Hzfzﬁl I%‘r rznecs)re fllE%Al hFou%at845C.0P1a é"s wérg Eloc eg \&%tjﬁ 1QA; %gA in
PBS buffer pH 7.4. Primary antibody (from cell supernatants, serum containing anti-Af
antibody, or purified full antibody or Fabs at desired dilution) was incubated with the

immobilized AR peptides for 1 h at room temperature. After washing, the plates were

[

incubated with secondary antibody, a HRP conjugated goat anti-human kappa chain antibody
(MP Biomedicals, 55233) at 1:5000 dilution. Afier washing, bound secondary antibody was
measured by adding TMB substrate (KPL, 50-76-02, 50-65-02). The HRP reaction was
stopped by adding 1M phosphoric acid and absorbance at 450 nm was measured.
[0210] ELISA was used for measuring binding of antibody 6G and varianis to
biotinylated AP peptides. NUNC maxisorp plates were coated with 6 ug/ml of streptavidin
(Pierce, 21122) in PBS pH 7.4 for more than 1 h at 4°C, Plates were blocked with 1% BSA in
PBS buffer pH 7.4. After washing, biotinylated AB peptides in PBS pH 7.4 were incubated 1
hour at room temperature. Primary antibody (from cell supernatants, serum containing anti-

_Af antibody, or purified full antibody or Fabs at desired dilution) was incubated with the
immobilized AP peptides for 1 h at room temperature. After washing, plates were incubated
with secondary antibody, a HRP conjugated goat anti-human kappa chain antibody (MP

) Biomedicals, 55233) at 1:5000 dilution.- After washing, bound secondary antibody was

measured by adding TMB substrate (KPL, 50-76-02, 50-65-02). HRP reaction was stopped by

adding 1M phosphoric acid and absorbance at 450 nm was measured.

B. Binding affinity of antibody 6G and variants 1o ABi-4g, Af1-42, and other A peptides
[0211] The amino acid sequences of the heavy chain and light chain variable regions of
antibody 6G is shown in Figure 1. The binding affinity of 6G antibody to AP1.40, APi.42, and

APz.37 determined using Biacore described above is shown in Table 2 below.
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FOG 1 0.63 0.22 11D MO0.29 0.24 2F P 1.89 0.38 62 WO 2006/ 118959
PCT/ US2006/ 016071 3A A 1.16 0.28 3B R 1.43 0.43 3C G2.30 0.76 4A
G2.17 0.40 4B F 2.48 0.71 4D Q2.45 1.00 6F S 2.28 0.62 6GLi ht
chai n nmut anvovearsiiasmss bi ndi ng data by ELI SA A450 ELI SA PCl/gsrsoquniser
mutations A 1-40 A 1-42 6G Q@3 P4 S95 K96 E97 F98 P99 W00 SIA 2.49
0.61 2HK 0.07 0.13 3APO0.08 0.13 4F S 2.00 0.30 SB G0.09 0.14
7TERO0.09 0.18 7F K O0.12 0.19 IOEL 0.08 0.12 IAN2020.32 1C
F 0.050.05 4AA2.09 0.28 4G F 1.07 0.28 SHR 2.60 0.8 6CG
0.05 0.05 6D T 2.41 1.34 6E P 0.12 0.20 8G V 2.60 0.90

' Table 2. Binding affinity of antibody 6G Fab fragment

kon (1/Ms) Kotz (1/5) Kp (nM)
Biotinylated APi.40 immobilized on | 3.0 x 10° 7.0x 10% 2
streptavidin chip, 6G Fab flowed
onto it
Biotinylated A ;.42 immobilized on | 1.8 x 10* 1.6x% 107 80
streptavidin chip, 6G Fab flowed
onto it
Biotinylated Af2237 immobilized on| 3.6 x 10° 3.9x10° 11
streptavidin chip, 6G Fab flowed
onto it
: [0212] The amino acid sequence of the variants of 6G is shown in Table 3 below. All
amino acid substitutions of the variants shown in Table 3 are described relative to the sequence of
6G. The relative binding of 6G variants are also shown in Table 3. Binding was determined by
ELISA described above with nonbiotinylated ABi.g0 or AB1.42 immobilized on the surface of an
ELISA plate.
Table 3. Amino acid sequences and binding data for antibody 6G variants.
6G Heavy chain mutant variants binding data by ELISA A450 ELISA
clone number | mufations AP ABj.42
16G F99 |DI00 |NI0l | Y102 | D103 |RI104 2.55 0.95
1A Y L 1.60 0.26
1B M 0.37 0.22
1G L 0.51 0.21
) 2G P 0.30 0.50
) 3E 1C 026 040
4G S 1.41 0.30
5D N 1.52 0.39
BA T 0.86 0.31
7B S 0.44 0.27
7D C 0.23 0.31
&H H 0.21 0.19
9E R 0.22 0.26
10A F 1.85 0.34
10E L 0.41 0.24
10G I 0.63 0.22
11D M 0.29 0.24
2F P 1.89 0.38
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Exanpl e 2: Characterization of epitope on A6 peptide that antibody 6G
bi nds 10213] To determ ne the epitope on Al3 peptide that is

recogni zed by anti body 6G ELISA binding analysis was used. Various
A(3 pepti dego(z6dsabgse Pepti de Services, CO was i mobi | i Zegys:08%/0d6071
ELI SA plate. The binding of 6G full antibody (at 20 nM to the

i mmobi i zed AP was determ ned by ELI SA as descri bed above. Am no

aci d sequences of A(31-40, Apt-42, and API-43 are shown in Table 5
bel ow. As shown in Figure 2, antibody 6G binds to Al3 peptides 17-40,
17- 42, 22-35, 28-40, 1-38, 1-40, 1-42, 1-43, and 28-42; but binding

to 28- 42 I%A’\uul weaker tham theg, ot her Ap geptl des. Amtl body [6G dpg
not bi nd tL@lBu peptifde—iI=16,— 1728 ang—33=4g. Thus, afti bpdy | 6G ¢.43
binds to the-G-termnus—ofivarigus—truncateg AL pepPti U, 1 8h 0.76 |
exanpl e, 22—35—72-38; +H40—1=42—ant—14] 63260 o 0.40
PCT/ US2006/ 416071 +924+41+Fabte-4—betpw—shows i |F1'r g—af i 2"48) 071
conpar i son—gf--6G6t+o0-A31+40+e—gther—A3—peptid qas rasun gy q\%'
(11s) usin L5 acore assay-—Art-hody—66-bings—to 3HAo—wi g‘ﬂgin ghE%h
affinity asok redto otlherpepti-des—w--h—si-gniteantty—TFower

affinity to truncated A{3 .40 (such 1-3 1-37, 1-38, and 1-39),

Al 31. 42 an%@\ﬂgh{l@,amﬂmt@twmﬁnﬁaﬁmo’cdaamymm de chain or badkHBhE0f
am no aci df@@pd vaJine) of AP is involved 1n binding of 60 o A(31.40;
and bi ndi nigyjnesi DRikiigRANt |y reduced (for exanple from abouiB,. &0 A.e
about 50- 2505 10T 0l 95T s pEd5 NiKDY) | E97 alpeentroot wikd s Si@im| na@.4c| d.0.61
Bi ﬁdi ng W tdpTowergaffiinity to:carbpxy-ferm hal am dajed A(310.8/0 0.13
i ndi cat es 3‘{}@[ bipdi g of [ 6G 0 AP[-40 [1 nvo[ ves|but 1|s notl degendexis
on the fre 41;b-ter &N of W 31740, Lower, afjfirnity binding|te@H - 430
and A[31.4o53my bedue go ponformatj onal| dif{erences between o4
formof Al 7E+u anp—ACIR 42 or APL-487 TT has|been shoywn that gmnponeyis
of AP 142 a onfgrgrat o g fferent |fTony APT {40 npnoner| imi2 0.19
sol ution. themoromer | gtructurg cogrdinate |[for API-47 sheh 1012
Prot ei n D& £ B ank(pdl~—frtes)—Wwgtaccegsion|no. [ ITYT,| and |t iEeg? 0.32

nonomner Sffc,l trgcodrdi npte g ARM40 sh rmProtein Dat &y eahk 0.05
(pdb files M-th—aecessionrnos: 1BA and—t B TabTe (4. A3 Depl i aeg
koff(1/s) rg;(:i, /—\EILQAEU{J —defkof 7 P(‘%I ﬁo,,,lf rag -IBJ[,IE,,,.(-f SL LDS of o7 0.28
affinity) 28—1—43—Very—tow-birndi 24750 Y. UZoo 59 2 60 0.85
6C G 0.05 0.05

6D T 241 1.34

TeE | 7 T P 0.12 0.20

8G v 2.60 0.90

) Example 2: Characterization of epitope on AR peptide that antibody 6G binds

[0213] To determine the epitope on AR peptide that is recognized by antibody 6G, ELISA
binding analysis was used. Various Ap peptides (Global Peptide Services, CO) was immobilized
on a ELISA plate. The binding of 6G full antibedy (at 20 nM) to the immobilized AP was
determined by ELISA as described above. Amino acid sequences of AP 1.0, APy, and APz
are shown in Table 5 below. As shown in Figure 2, antibody 6G binds to AP peptides 17-40, 17-
42, 22-35, 28-40, 1-38, 1-40, 1-42, 1-43, and 28-42; but binding to 28-42 is much weaker than the
other AP peptides, Antibody 6G did not bind to AP peptide 1-16, 1-28 and 33-40. Thus,
antibody 6G binds to the C-terminus of various truncated A peptide, for example, 22-35, 1-38,
1-40, 1-42, and 1-43,
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1-36 0.0205 155.3 1-37 0.0149 112.8 1-38 9.3x10" 70.4 1-39 7.92x10
60.0 17-42 0.0465 352.2 1-42 1.9x10" 14.4 28-42 3.37x10' 25.5
28-40- NH2# 3. 62x10" 27.4 28-40 6.4x10' 4.8 17-40 2.15x10 1.6 1-40
1.32x10" 1 wepticdes®dPowed as anal yte onto a CVb chip wi PRT/EE006/016071
nonocl onal antibody (li.-and) imobilized by am ne chem stry
#peptide with carboxy-term nal am dated 64 WO 2006/ 118959

PCT/ US2006/ 016071 [0215] Epitope mappi ng of anti body 6G was
performed by ELI SA assay. Biotinylated 15-nmer or | O-nmer of various
Al 3 peptides (these peptides have glycine added to the Cternmnnal

end) were u@g{ﬁfl I zed 9y §é16&mm'bﬂidmc%ﬁaﬁ@do@baaﬁs@s@few)mtmwoeﬂaer AB
g

(from2.5 to 10 /m) was i ncubat ed bilize
pepti des armptpﬂer@gp}@gsw\%igaymg(fp BANGRIACREE #FYh 1t1g@\ﬁg b1 é—'&ﬁle hﬂ'ucrhest

Fi gure 3, aa@ﬁdlg%g}éoxﬁﬁréﬂ t@%eF %bgﬁ@espﬁﬂi $iEl8Scanll¥ fdu@fﬁfﬂﬁht}aﬁ ti@Gcatdd- A33440 (such

21-35, 22-36 39 5-34 th
C-t er mi nus:1-Hut- 38013%8 78t lﬁﬁhéﬁt ¢ a%ggé‘ﬁt g ind w@\ﬁef ngafﬂ? %g a“gi“c?é bicﬁ% of

26-40, 27- %;]mnozﬂm}?éﬁ) (aNde)26A8% ﬁ"lﬁ’éﬂfdﬂlgn BinBiny 6f 6@’(0@1[&&5}Qn@oih@mgﬂsmgsumfmtly
t hese peptides. This suggests that the epitope. of GGblpg
0 drgRoros

i nol udes. anthechEEsanpls opizboytd 0 fojabopigih ) ﬂ&é@aog% }

above, the gpid &Rﬁ ﬁlh&hg Fth l&%@:@yﬂ‘l@@ R oﬁ@@xﬁ@ﬁﬂiﬁaltamdaﬂaalmqu in@ioAtehat
aci ds 25-34 and 4 %ure is a schematic

% E'ovm ngJ E 6&30 pe. of
antl body 6@111d11¥aﬁlf5é} 'ESA el (REIEE Do %%G%H’?B‘éeé‘t 6‘“ pirgs (i pgiahs 96 pP-gebower

40 (V) gﬁ%@éﬁ}{ VEEAEDUGSNCGAI o Gonfo MEGMY A SEQudschia
4 (WD O 1KLY AL CONGA | G G 5 eD NC 16)

form of AP.40 and APz or ABj4s. It has been shown that monome1 of(géz_gp has a

conformation different from A4 monomer in solution, See, the monomer structure coordinate
for APi-s2 shown in Protein Data Bank (pdb files) with accession no. 1IYT; and the monomer

structure coordinate for AB ;.4 shown in Protein Data Bank (pdb files) with accession nos. 1BAG

and 1BA4.
Table 4.
AP peptide Kogr (1/5) Ko AP peptide/koe AP 140
fragment (fold loss of affinity)
128 -
1-43 Very low binding
22-35 0.0285 215.9
1-36 0.0205 155.3
1-37 0.0149 112.8
1-38 9.3x107 70.4
1-39 1.7.92x10° 60.0
17-42 0.0465 3522
1-42 1.9x10 14.4
28-42 3.37x107 25.5
28-40-NH2# | 3.62x10” 27.4
28-40 6.4x107° 4.8
17-40 2.15x10* 1.6
1-40 1.32x10™ 1

Peptide flowed as analyte onto a CM5 chip with 6G monoclonal antibedy (ligand)
immobilized by amine chemistry
#peptide with carboxy-terminal amidated
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1-43 (W) DAEFRHDSGYEVHHKLVFFAEDVGSNKGAI | G W GGV VI AT (SEQ ID

NO 17) B. Anti body 6G does not bind to APP [0217] To determ ne

whet her 6G binds to anyloid precursor proteins (APP), binding of 6G
to cells treoshectiegdowi th wil dt ype APP was det erm ned. PERKRIBoc@EbI7S
were transfected with a cDNA encoding wild type human anyl oid
precursor protein. Forty eight hours after the transfection, cells
were incubated on ice for 45 mnutes with nonocl onal anti bodies
anti-Al 3116, (nm324) or 6G (5 ug/mM in DMEMw th 10% FCS). The cells
were then washed three tinmes in PBS for 5 mnutes, fixed with 4%

Bl ng vl 0Et oct ed i SEGONTaEy (Y3 conigat eg. goats Antn: rmsEr

ot body aten o IoEgroreut s A aides Diete BTy IR g e oS

fl ;J_Ol‘b ez cenaﬁ) mﬁwmﬁmpaed {?If.l\)ls:a.lfb&]avﬂﬁl coftedlated) Aitihodyeo® (frean? B v o WBug/ml)

antl!l po , |1 C reco | epl 1 n

e e ReRa S ACahn ol RSP BRTRe whlbitelin 3005 her abovpy As

g(c);; [J g% 06/61?%%2 qfxgm%3 bxhtfbddj% @GAEBS RXF m@ﬁﬁdswmelﬂgﬁa acfld 2151@1,211&% [ 11.86)39-

I‘ act laQn O I1to g 5) d

peptide tha 0 %}4 ﬁ?i“ﬂ)‘%ﬁy ‘5%891“10@ '3 Reptides

Snt [ bogydr &iith aaifd\acideniad, mm@, - mpa$e3 )Mnﬂ b6-BRhavingdOglycid 8 g&rﬂ-tehﬁﬂys afs
escri bed i.n US 04/.014651 04 6 i.ndi .

T o sl a R Sy PR Puore 308y 63 PG sl A Hpt acids from 25

measured tsidng Bi acore as descrl bed above Tabl e 6 bel ow shows the

aff)inity.o ti bod b A tides

Tabl e & BITing af FHeR B vt S8 brshfontdist AE b o BRER EE jovpguce
kff(1/s) Kininokyids Bi-84 and;AlOaﬂ?@ireﬁc(Bisdﬁmaﬂinmpr shaeig epitdpe 61 antibbdy 85.95
x 10.4 6 streptavidin chip, 2294 Fab flowed onto it Biotinylated

A(31 _42 i i 10 3 400 streptavi din chip,
2294 Fab fi5 %LL fﬁ“%%drsm“e*mes s dtioigs Ak pi-ki-zed on 5 x 103
0.049 10, pbd’ Wy Fept@yb %qu?(g% ﬁ?g‘ Pl ] |
142 (WT) | DAEFRIIDSGYEVHHOKLVEFAEDVGSNK GAIGL
MVGGVVIA (SEQ ID NO:16)

1-43 (WT) | DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGL
MVGGVVIAT (SEQ ID NO:17)

(

B. ;Anrfboa’y 6G does not bind to APP
[0217] To determine whether 6G binds to amyloid precursor proteins (APP), binding of
6G to cells transfected with wildtype APP was determined. HEK?293 cells were transfected with
') a cDNA encodmg wﬂd typel human rtmylo;d precursor plotem Forty eight hours after the
transfection, cells were mcubated on ice for 45 minutes w1th monoclonal antibodies anti-ABy.e,
(m2324) or 6G (5 ug/ml in DMEM with 10% FCS). The cells were then washed three times in
PBS for 5 minutes, fixed with 4% PFA, The cells were washed three times again in PBS, and
antibody binding was detected with secondary Cy3-conjugated goat anti-mouse antibody
(dilution of 1:500) from Jackson Immunoresearch under fluorescence microscope.
[0218] As shown in Figure 5, anti-Af).1s antibody, which recognize N-terminal epitopes
in AB, showed significant binding to APP precursor proteins expressed on cells. In contrast, 6G

did not bind to APP expressing cells.
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onto it [0221] Epitope mapping of antibody 2294 was perforned by

ELI SA assay. Biotinylated 15-mer or | oaner of various Al 3 peptides
(these peptides have glycine added to the CGtermnal end) were

i mrobi | i zedwonostiagde avi di n coat ed pl at es. NUNC maxi sor pPCPUS0e=0 16451 e
coated with 6 wug/nil of streptavidin (Pierce, 21122) in PBS pH 7.4
for more than | hat 4C. Plates were blocked with 1% BSA in PBS
buffer pH 7.4. After washing, biotinylated A(3 peptides in PBS pH
7.4 were incubated | hour at roomtenperature. Antibody 2294 (from
2.5 ug/m to 10 ug/m) was incubated with the imobilized A3

pepti des fBxanibldB. aChar@eniritenpe sgtous en ARDbéeide thasdtibely 2aDabiads wer e

cappa. chai 120t | body C el B eapioel R B Thnatits AT

After washijon@his botitndy selaniter y USRU0OMES | has Wodd06eeksby addi ng TNI B

S g i o7 Bl e i hen e b Put AR RE paihreds

shown in Fuajngrmac@;e as&i&kdrh@:ﬂgboﬂe?glﬂabmmmwshoApthpaﬁ‘rmtgzleﬁanﬂbbdyH@ﬂﬁ@b
aci ds 20- 3@1 4 ) uS ?1{ eﬁé&@ 37 24- 38, 25-39, 26-40, and 25-34
with a gly ?‘gr%mafto FHi é‘ P but does not bind to Al 3 peptides
Wi th am noTaté&cos. dslnchgg%MWBFMbOQQQ%Fabdr@an- 35 having a gl ycine at
t he C-termpnus—oef—these pCpLIdCD Fats 3"gg"3Lo Lhal. he ’”‘itope of
anti body P294 binds includes ami hkenAMEE f ¢ okerB/90 3 KIEMJAD_

2006/ 1189EBicRGT4tBARG hfib6EATEd op 08B 10T0 f ur|thesx tEt er|ri ne t he
epit ope onstAfBvipephip@2%ifab flosed ¢cogni zed by| ant’i body | 2294, ELI SA
bi ndi ng apaltysi s was used. Various Al 3 peptildes (d obal Peptide
Ser vi ces, | §QinyINesABIYRRLbIiERE 08N 13 Hlof SA pllaf g x Tde Bisedi ng of 2294

full anti bodyia{iah 29 mlztagﬂg)@&i i mmobi i zed A(3 was det erm ned by
ELI SA as [dgsec#i bed above. Antibogy 2294 binds to A[3 |peptides 17-40,

17-42, 28 y 43 At dy 22 not bind
to A(3 p’[aélﬁ% Jrat %125394 %ll _15'(12% 35, ancp'(g%-40. Tﬂlt?g)togantibody

-+

2294 bi nd term nus o various truncated Ap peptide, for
exanpl e, 1- =42 —and—1+=43—10223Tabte—7betow sho
bi ndi ng corrparl son of 2294 to A(31-40 to other Al 3 peptide as
measur ed H$2Bj acor eEpésrsaamap]Ang pirotlyod2 2994 Whael formadi Hyddy A lassey.t Bistinylated

t t i .
TR T KL T A i G o
37, 1-38, mdhwaresﬁl)ioblbﬂdmztraﬂmd&@ gbtedPlatefh NENGoligiaarp platel aeret doeted with 6
chain or g@g g@&?ﬁ e, 281 ff,g:B(sV v&?arn% fh(ag’l'hsdt wqﬁm&%&g

bi nding o IS SI? |cant reduced I n
absence ofledﬁec‘gw&M%&Sﬁu@BS‘ﬁaﬁﬁexepI—?? 4. After washin blotmylated Ap peptides in PBS pH
) 7.4 were incubated | hour at room temperature. Antibody 2294 (from 2.5 ug/ml to 10 ug/ml) was

incubated with the immobilized A peptides for | h at room temperature, After washing, plates
were incubated with secondary antibody, a HRP conjugated goat anti-human kappa chain
antibody (MP Biomedicals, 55233) at 1:5000 dilution. After washing, bound secondary antibody
was measured by adding TMB substrate (KPL, 50-76-02, 50-65-02). HRP reaction was stopped
by adding 1M phosphoric acid and absorbance at 450 nm was measured. As shown in Figure 6,
antibody 2294 binds to AP peptides with amino acids 20-34, 21-35, 22-36, 23-37, 24-38, 25-39,
26-40, and 25-34 with a glycine at the C-terminus; but does not bind to Ap peptides with amino
acids 19-33, 27-41, 24-33, and 27-35 having a glycine at the C-terminus of these peptides. This

suggests that the epitope of antibody 2294 binds includes amino acids from 26 to 34.
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A(3 peptide Binding fragment 1-28 - 1-43 - 22-35 - 1-36 + 1-37 +
138 ++ 1-39 ++ 17-42 +++ 1-42 +++ 17-40 ++++ 1-40 ++++ "-"

i ndi cates no binding; "+" indicates very |ow binding; indicates

medi um bi ndivagnos/iipdb cat es strong binding; and "++++" i pdioeiesoiéeny
strong binding. [0224] Based on data shown above, the epitope that
anti body 2294 binds seens to include am no acids 26-34 and 40.
Ant i body 2294 binds to an epitope very simlar to antibody 6G as
shown in Figure 6. However, binding of antibody 6Gis | ess dependent
on amno acid 40 than anti body 2294. 67 WD 2006/ 11899

PCT/ U52006g éﬁ()? 1  [1R238ler Attinhaciye Qilﬂagé SHOA R Qéﬁﬁ@é ihby 9 RecEtPRE bBRibsdy

bet ween 22 2H6,. and 2289 wusing Bi e rfor.
Ant i body 2?@4» EL BiRtirg ey s Rgs Uﬁfﬂné@ﬂﬁ%?ﬁ% pptie ﬂ%ﬂéﬁswdgg%@w%&
:A\n UbSd pr %58 gﬁlﬁmﬁlhzeaaﬁbﬁgmj& @ateGGrhé&B[gﬂ,@szzm ﬁ?il%nﬁwaweaw nfiA4 to O05. .
nt i oay | s an ant] bo 1N cri.bhe
in US. PuBnmf\BhZ@W&}'ﬁf‘&%&‘?e& B)h’%i”g e %dgé%eé‘m%jﬁﬁég‘? \gf’%snt A
Sﬁgerl mdéntzg é%ﬂéselw fmamd-mm-ag, 1Bicacap EanasslayAnhMS/IZMd 28 %4nd ©G@
an

VB chi p 2 danene L IAmRl Y, 2o o AL S A D B «Fin SR ER o
N-ethyl - N vél%uglhmiaﬂylwpeﬁwﬂw:ka}nmeanlaedll-mmd;e adayldcleochl oride (EDC) -

d N-hyd d ding ta th
st ruct s offeSlant 5 5l s Shios Spemng ALt 00 ASen ‘Bpiher AAPTien

"M sodi Hﬁhsu?éé%ailﬁoﬂﬁss‘hyo Aafibdy TZE%(tflﬂdaxﬁU@fy) B3 ﬂaecsttﬂongatsemnaihg o A u5es
co entration of Each cha g %t t
et hanol am FEEPCP o }&anﬁfé%@ﬂt TEBneY b & HBid B *ﬁ%%ﬁiﬂ‘ﬁ“ as 136, 1-
37, 1-38, and 1-39), APB1.42 and AB).¢3. This indicates that the side chain or backbone of amino
acid 40 (Valine) of AB is involved in binding 0f 2294 to Af1.40; and binding is significantly

reduced in absence of this amine acid.

Table 7.

AP peptide | Binding
fragment
i-28 -
1-43 -
22-35 -
1-36 +
1-37 +
1-38 -+
1-39 ++

) 17-42 +++

: 1-42 ++
17-40 =+
1-40 5+

" indicates no binding; "+" indicates very low binding; "++" indicates medium binding;
14" indicates strong binding; and "++++" indicates very strong binding.

[0224] Based on data shown above, the epitope that antibody 2294 binds seems to
include amino acids 26-34 and 40. Antibody 2294 binds to an epitope very similar to
antibody 6G as shown in Figure 6, However, binding of antibody 6G is less dependent on

amino acid 40 than antibody 2294,
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for 2 mn. Then anti body 2294 (to be tested for conpetition of
binding) at 0.6 uMwas flowed onto the chip for I mn. HBS-EP buffer
(0. OLM HEPES, pH 7.4, 0.15 M Nad, 3 nM EDTA, 0.005% Surfactant P20)
was used aswWPabheimgsbuffer for all the Bl Acore assays. PET/EF2006/016071
measuring binding of A(31.40, all channels of the chip were
regenerated by washing twice with a mxture of Pierce elution buffer
(Product No. 21004, Pierce Biotechnol ogy, Rockford, IL) and 4 M NadC
(2:1) for 6 sec. Conpetition binding was then performed for anti body
6G 2H6, and then anti body 2289. Conpetition between 2294 and 6G and
bet ween 22982Zd 2He Anfibedythinditigregmpaitiag 8dpedfeniabetobmeRE GG, PHE, an02289
conpetitio
2289. Cbsemfgf@?o%g?%ﬂ%%ég? it o%dzék%&%ngQ 13’e&maannt%?)Clo3 %W%g’ !?%”é&nd 18
and the saieecridad irdeéyprDvr@m@l applicdion 66/66hi 9, ﬁbdwﬁuasm 12805 asittbose
control . [ tA 2
for bindi %2'? (9355%? ??%gélﬁyttm&ndﬁg AE%’%X alﬁjzlggesg r%aﬁlﬁ ?)S/S lgl!flbgi? ?@3@39‘?3?4
Fc regi ons 4@ PﬁﬁrWﬁé)4Ff5986r3e@@plpctrt®nPmﬁiﬁi]smannhpagom‘feﬁmmng Biaodre bfzey,
anti body Fc t [ n

AAEYPIDA! ﬁ@@s LROORS QL3 HRESEA Y iRy & g.nt%sf a9 8BS

descri bed a ove.” Brie uri nmuri ne recep
Syst erms) WS Phipsbinpgly é’éle@ntl\BteAmoﬂié\l -EhBl- I@‘KB-}dldna}h)éamm@rc;B}e)maﬁiodiﬂmde

Serial dil yliQB5o9de (Em@?gﬁd13%géro@)gaecﬂﬁlqu@gyﬁéﬁgg&%g% am S@@F%A&t o the

ITaXI mum concentration as I n
S}EP (O @NHHEPESANHdY 2294, 6C.125160/MICR80 SerpivhdEDiIxed ifo @05% sodium

act ant
anal yzed u??ﬁgé pHHCS TR P 118959&‘%5%%6%8%%’ 3‘%@{9‘1%(% o, Bach
i nteracti of %@ié?’asfb&c@ﬁ Bl eibamplaiming. iAf-erraptidedh), ul\@rW@tf@a\dsk o5td altee:mp

affinity nmggelmfo "l‘hlﬂpéli'ﬁt]bé‘ci}f 22'9!1 ttx b!z &E@& ?o%brﬁ&%moxﬂ 9@&3&1%% agé %% &’ag fﬁ%vuvred

shows t he blndlnq finit as neasur
to murine PBipAIe chifpRI prn. %H%E?@yﬁ?rl(i)mwf??@oslﬁﬁdt 8ads M]NafbloﬁnMEBme

a const ant OOb%'S@FTaM&:ﬁ'P’)(ﬁ)%\G% a%aﬁaﬂag%ﬁﬁfér%ﬂ bl @lthe é‘ﬁa&ﬁ%‘é%gbn ,Jabl e 8,

degl ycosyl ated 2294 had_ 'reduced finit muri ne y receptors
tested as EGAPEPEHINHHEEEARA! @@ﬂlﬁéwelﬁ af ﬁhg Chla merebegﬁ;aewed hp veshingteice dvith

N- gl ycosyl atiiglre o 2RkR eﬁl-tloﬁbﬂ@ér @l@o@jcf NE' i 2190 fPle@&tﬂl&Qﬂin‘Sl%ﬁ % %}dRﬁl)

Fey receptors as msagsure D (nM Antibddy Fc Fcy
| sot ype MaXiditih Bt %&j@?r6é‘??n@@WP?"&PP@Wdt%é’faéél’enmﬁformeﬁ&rrmgﬂlmdy Gy

receptors ¢Mb)and then antlboc_ly 2289. Competition between 2294 and 6G and between 2294 and 2H6
for binding to AB1.40 was observed, but no competition was observed between 2294 and 2289
or between 6G and 2289. Observations of competi’tibn between the antibody immobilized and
) the same antibody flowed onto the chip served as the positive control. Data indicate that
_.) antibody 2294 competes with 2H6 and 6G for binding to ABi.s.

Example 4. Binding affinity of antibody 2294 Fc regions to murine Fey receptors

[0226] Binding affinity of the antibody Fc regions to Fcy r.eceptors were measured
using BIAcore as described above. Briefly, purified murine Fey receptors (from R&D
Systems) were immobilized on BIAcore CMS5 chip by amine chemistry. Serial dilutions of
monoclonal antibodies (ranging from 2 nM to the maximum concentration as indicated in
Tables 8) were injected. HBS-EP (0.01M HEPES, pH 7.4, 0.15 MNaCl, 3 mM EDTA,

0.005% Surfactant P20) as running and sample buffer. Binding data were analyzed using 1:1
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2294 1,200 13,000 19,000 Murine Ig&b 18,000 Deglycosylated 8,600 NB
NB Degl ycosyl ated 22,000 2294 nmurine 1g&b NB: no significant

bi ndi ng when anti body was used at the maxi mum concentration tested.
Exanpl e 5. ®OfWe¥118%5%ant i body 2294 and degl ycosyl at ed aR€THEWY6/RABTA
in reducing AR deposit and cognition in animal nodel of Al zheiner's
di sease [0228] Degl ycosyl ated anti body 2294 was prepared as by

i ncubating purified anti body 2294 at 37C for 7 days with

pepti de-N-gl ycosi dase F rozYnme, 0.05 U per er ng of antibody) in 20
mM Tris-HC1L pH 8.0. Conpl et eness of degl ycosylation was verified by
MALDI - TOF- NBzmwd inprrastien mode fordiighciffiroyhineresioss, oDaeidy saylfatigdnodel for low
ant i bodi es 1 f1ed by Protein A chromat ography and endot oxin
was remved%&ﬁb&gé%hg%bse. The binding affinity to API-40 of the
degl ycosyl aif@2712294 Wable 8 bslbedharsd thgbiBiliag affieitasteatibade 2294 Bexkaghavis;, Kp

and the bi ngj f1RI of-hhe ated 2294 to Al 3140 wa
found to be"l g?]P ﬁ%g‘% P%Ygxtrﬁﬁmibhﬁ%ﬁggﬁﬁﬂ%% Osy5g Aiha955 § Ve&rﬁ’f‘%ﬁ@y
2294 and degkipcesiirebedd PRgicondnint @stskavi in ThblaBsieteyhicd 228 Rd
Tg2576 for tegecier ’fﬁf f,[egt on re\f:ersal of cognitive deficits, .

hi st ol ogi cal*MSFHBTBHE © aEE FREoHiT ir1e0% cerrtspred vistpading

m cr ohenor rédnzigedy wirittowbemlyvadNrpyt&hlaaidd. on, hi stol ogi cal and behavi or al
anal ysis are performed as described bel ow. [0230] Adm nistration of
anti bodi es. Transgenic m ce over-expressing the "Swedi sh" nutant
amy| oi d pr eTablesOBipding atinity KRB TPRS Thm ihé ' -
Serknce | 274-99 10?(@1996% e T &3%5% héashitd BPKE )
Al zhei mer ' [sakitkey phenatyipe pf tl Fedfirgt NG @i ce hap :

wel | -characteri gyed. Hol %gm ectgﬁgila. ,Fcﬁ;%l. I\%ﬁf.p 4:97- 10&3?5?%?@3?12?&
Hol conb et| al ., Behay. Gen.| 29:177-185 (1999); and MEPWRRinEw re
Neurobiol .. Di's. 6:23}-244 (1999), For the sixteen wegks:d{ gapment
study, APR-transgenic mce l aged 20 nonths _were assigned 10 ‘one o

the four droups. The |flidpst |0rsQien r@g}g@ye(iwﬁg?mibntrmoi t oneal
anti-A[3 lantibody 2294 injlections foor alperiod of 16 weeks (n = 4)

The second Bsy1.80¢ i8\606 ly [(ktrapeg edyepsyl at ed
anti-Al3 arlz;ggﬁggdg a22_<)4 injgctions/for a p%ﬁ%}%ﬁiﬁ tggfsgimzé@@s (n = 5)

The thirdlgroup received waekly intraperitoneal’_antilAVN anti body
(2906; noudE: nAvisiEka: bindiae heiDargbophasaisethat dsi rardipro teicanttaGh Jested.

injections for a period of 16 weeks (n = 6). Non-transgenic
littennates were treated for 16 weeks with either anti-AM anti body
(n = Example 5. BEffect of antibody 2294 and deglycosylated antibody 2294 in reducing AR

deposit and cognition in animal model of Alzheimer's disease

[06228] Deglycosylated antibody 2294 was prepared as by incubating purified antibody

N
R

2294 at 37°C for 7 days with peptide-N-glycosidase F (Prozyme, 0.05 U per mg of antibody)
in 20 mM Tris-HCI pH 8.0. Completeness of deglycosylation was verified by MALDI-TOF-
MS and protein gel electrophoresis, Deglycosylated antibodies were purified by Protein A
chromatography and endotoxin was removed by Q-Sepharose. The binding affinity to AB;.40
of the deglycosylated 2294 was tested using Biacore assay described above, and the binding
affinity of the deglycosylated 2294 to A 4o was found to be identical to the intact antibody
2294,

[0229] Antibody 2294 and deglycosylated 2294 were tested in transgenic mice APP

Tg2576 for their effect on reversal of cognitive deficits, histological symptoms, and
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4) or 2294 (n = 2). [0231] Behavioral analysis. Follow ng 16 weeks of

antibody treatnent, the mce from the study are subjected to a

t wo- day radi al - arn1mater-naze paradlgnlas descri bed previous

W | cock et WP 20064185Rbur ohfi ammation 1:24 (2004). The apﬁgpﬁﬁﬂéwpgné
6-arm maze as described previously. Gor don

et _al ., . Neurobiol.Aging_22:377-385 (2001). On day one, 15 trials are
run in three blocks of 5. A cohort of 4 mce are run sequentially

for each block (i.e., each of 4 mce get trial one, then the sane
mce get trial two, etc.). After each 5-trial block, a second cohort

of mice 3 |mlcrql,mmprélﬂargﬁtﬁiitﬂg?dandlemtsmtd:@dlnﬂelgglcqj@nd briiatieRbmelysis ee ar e

exposed tnékgg”ﬁggg@gmgggg%kgj 5 trials. The goal armis different

for each use I1n a cohort to mnimze odor cues. The start armis

varied for [830h tri alldmigstmtiared ayédmbiiear Fransapnd¢ miongveoorpiessing thotSvedish”
iven indi I e

g9 Vihethialamb Rd Q&J?sogﬁ%%m A@gg%?ﬁdwg%l{l?ﬁ?@%@wd e%‘y  @sBio ef d1€5cience

platformis Mtermne vi sible or the Tast 4
trials).’ G74@a;10¥6\k996 Pesrertsedeionthe expenmieps e%lamfblzbcmﬁé lika phenotype prescat

day one exGeileed 2k hidWReRlRILLOM B Ped. TGS o 01 10 il 19Y S00 88,

nunber of errors (incorrect armentries) Is rreasure

time frame Holgomb qtal-|Bohgy. Cenmidd 7dR5 GORY: sl MeGewandy h@@@bﬁh@laﬁéSI-244
assi gned ongogs I Al ’thcbs‘&teéﬁ%eeﬂ tpe%nmt &Eﬁry:Ag? %Qafsgaﬂ«,%mﬁcgh%%d % 543 Sy

error in this manner. to the nunmb e ln
tester are aaﬁia\ﬁéiceor@fofﬁreéaqrws Tlmfpst|a§wﬁtr¢epyedawe@<é>c1ﬁtrmu§>@eal Siltnéé

the) dependentipedQ 2 AR064 KIIS B URORGE UIBOThe solEAY B edecl BEckly

radi al -arm wat ef - maze task are quantl tati ve, not eval uat i ve,
potential feapergapbicebicayqiad anchfcmtibody 294 wisetions fori aneripg of %ﬁ@eeks (n=

i nfluence o, Tichivd gleap rdebilvad wabalyl 1ﬁ’tFle31'1tt—:nYeaI SRCAMNRUSKy2806! fbssef OF 3
consecutive trials are averaged producing 5 data 0|nts for each day

which are n@ﬂﬂawy%aﬂtspaqSP@!tféﬂ@amwacwotﬂN@%a@iaqﬁlgn@oa@ Rariog) of Eaweeks (n— |
Institute lghCNon-NinsgeriORiaAhattd 40 LoQ4CR 1 ARNRKY §ith enﬁan aﬁthﬁwﬁ%tmﬁdy (n=

sacrifice, mce are weighed, overdosed with 100 ng/kg Nenbut al
(Abbot t Iaﬁ%?%%8ﬂﬁbsz)hbrth Chicago, IL), and then intracardially

perfused yo&si) 25 mMBphviBadYBedi BONSHAOTE ﬂ&ksgfeﬁitlﬂc&:ly%feﬁtn{eﬁp'tﬂllﬂlce from
renoved, - and the Ief& hal f of theﬁgﬁﬁln is inmmersion flxed or 24

in freshly BEXPEFDOFERIOAIBPHAY HERYHE Voo pylienss desH qdzryw%h'

hi st opat holvoigyck &he, mamambyqamma:z@f r24 tremy)i mEMERkAGhs {0f 6-2dn Madehs B:Wpibed
20% and 3096sucros

i a for élo Hori zont a )
cect | ons oPFIBUY- CRIER Hle e e o g L4 et Ha o0 Oicay iR I EfabEn n
andds tQE edilate m&ékls Bf DuAbemmafs rﬂE@s&p hﬂltseq&ﬁfiefl@rf@%asmblbélf(l W, &deh aﬁdmwmget
azi de pH 7 2@ revent .m cr.obj al rowtfi_laﬁ er. 8 equah
Spaced {| oGtboketen it b E LR o 4 E Ay B e SRR mie
t he' entir eiiiabsmatice &t addnael Ildﬁlpﬁlgocfb’eﬁﬁe frlicaltd dx@osed to the second block of 5 trials.
:Bln‘glsj gﬁPICZt 9’%5@ ANE %d}cf%f trg'allch mou er 1%2%'01&01‘? t?)ln}/lgljmqgeacldo? Qllte!s “The stéA\ gl"m is
varied for each trial, with the goal arm remaining constant for a given individual for both days.
For the first 11 trials, the platform is alternately visible then hidden (hidden for the last 4 trials).
On day two, the mice are run in exactly the same manner as day one except that the platform is
hidden for all trials, The number of errors (incorrect arm entries) is measured in a one-minute
time frame. Mice failing fo make an arm choice in 20 seconds are assigned one error, but no
mice in this study has to be assigned an error in this manner. Due to the numbers of mice in the

study, the tester are unaware of treatment group identity of each mouse. Since the dependent
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1:10,000) as previously described. Gordon et al., Exp. Neurol.
173:183-195 (2002); WIlcock et al., J. Neurosci. 24:6144-6151

(2004). A second series of tissue sections 600 mapart are stained
usi ng 0. 2%V0rRH/ 1132 i n NaCl - sat urat ed 80% et hanol . AnoP¢iEPS25e/016171
sections are also nounted and stained for henosiderin using 2%

pot assi um ferrocyanide in 2% hydrochloric acid --for-1S-mn,

fol | owed- byacounterstain_in_a L% neutral.red _sol utionfor, 10 min.
Quantification of Congo red staining and A(3 i mrunohi st ocheni st ry is
performed using the Image-Pro Plus (Media Cybernetics, Silver

Spring, MDinedsoreaiathy relid-hen percoat @k e qmﬁﬂqmve,dwb?vab'@ts\ret tho potentiet for
One regi ofl s‘cgrf blgshl(sax fd{lgeratﬁl( 48 %lﬁ{}g tﬁe%fﬁ{% Jeetgllrfaﬂf?dugf tr15ﬂ%r1&b11lty each

hi ppocanpu§ ar 8 anal g (Yo ensur e -t hat fere I's no regiona

in the hi ppogsairpabrsiar LesjecutiMedridlaare aeragachpioghesing Soﬁatacmrrgs)for eagh dgy, wlnch
performed to ornmed after
manual | y edr ?%%Z%d aﬁ& glyqy%iﬁﬁVA'Aﬁgiﬁlg%%ﬁq I@Agﬁ# {gﬁlcliooq\ﬁ(]E ts to
yield a pejoeait ar edir.rrdsgzml@rt?dﬂm cDIvfasdm tﬁlsacﬁcﬁn‘gmlweide ngmdnqbwgioseﬂdmh
estimate t

Val ues. ar o CegRgle e B B SRR e T AR W et
stai n the wiimbeng. 0. 9%msmatrhldﬂd@eBlapr@@rqmwélys@tl@@d,&liﬂéﬂ@d@fﬁh@éﬁtpféfw bapip is

sections a r r
Qul  ar o Wl UG BOR TRy Blopitd 08 piSforn BBl B 100 Gt REBR R 7 o
-.a | ow nignpdthadedyi die hehighrains @qﬂanﬁlyuw&wmtlp%§0%ﬂ@ Eapicrrsel

an the nu 0 e

2006/ 11895%#&?%@5@8%@%%%8 B Hg{}%"?‘%é ?‘%S%g% g?lq%%g%aﬁw%t g
assess possidbiganicrotatered storedland Eoin diuffeeqosmbesy at?*lbéff%d tiline Vil sodimg ide
treat ment HO};% FeV@I’R ?rh%%}ﬁg 3%?&{%9 N&-Wa4 o‘?@%lﬂ/ %alc&y\?sgue@éct@@@@' L ﬁaart are

LSD neans sons Measurenment of serun | evel of A 8pepti
usi ng ELI Sandasdy aﬁec&@ﬂ Jpawingdhoréirafzyin apd steiped ywingiiweflogdigi ng of

anti bodi esminﬁmghllsf&ﬁe%.ﬁ@oko; tefayﬁz%%ﬂ @zﬁ@nmﬁénh-paﬁ ﬁBOélecﬂPcepd:a%ﬁ&ﬁlo CA,

(Maxi Sorp; ~ Nunc, Rosk e, Denmark), which are Jgreco

ant i body 6E1Q0qX A pwbletlséy dovgribsr dCaden piodiy L Negro #?ﬁik33rb95ﬁ((?%@2)sl Vilcock et

Si gnet, Deﬂh?'ﬂeuM%b @4(514‘4%1@11 20@4}33355613&{@‘ ﬁﬁes CQHSSZIEQ’GCUJMOS@%@I@E&
anti body is biotinylated 468 (anti-beta 6@// anti body that  binds
0

to A0 7_24%aisidgrig)d- %t Cangp:rsbmdNaChpatyreicd A B@’taé‘ét ﬁaﬂfhﬁrssemj”ﬁ%ctlagﬁ Hgalse

streptavi drh@lmlﬂ&iraﬁg "sﬁﬁ'e@ Ebr@@rﬁ%eﬁﬂ%ﬁn%@%l g&dien @eﬁ%@faﬁﬂi@nﬂ 2% hK/[;'ocIﬂonc acid
Bi osci ences), fol substr KPL, GCaithersbu

API - 40 ( ArfeFEaH: %W@chﬁﬁt%l% Bhieimbedsupsedon gt hbitifcation of

standard cggy g@i’}ed $0234knd Ap InSnREBIoSkRRdr N pdrfdred X TR Bt&ga-fﬂ'd) Plus (Media
enbodi nents descri bed herein are for illustrative nd

that vari dederotrs eae PBHe o dhaibes te BT R CHER B Y g e, &
suggest ed 1%@019@fiﬁ@ﬂ%nﬁﬂ@ohkﬁﬁldltﬂ‘e& hgioas bf tAdEippdcembis deanalyetdiechsive ik n

the spiri tthg-g (1js n%urrec\rllzar?a\llvbgg mttEe hippocampal values). The initial analysis of Congo red is
performed to give a total value. A second analysis is performed after manually editing out ail of
the parenchymal amyloid deposits to yield a percent area restricted to vascular Congo red
staining. To estimate the parenchymal area of Congo red, the vascular amyloid values are
subtracted from the total percentage. For the hemosiderin stain the numbers of Prussian blue-
positive sites are counted on all sections and the average number of sites per section calculated.
Qualitative differences between animals are observed at the sections at a low magnification. Eight

equally spaced sections are examined and the number of positive profiles is determined and
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application. Al publications, patents and patent applications cited
herein are hereby incorporated by reference in their entirety for

all purposes to the sane extent as if each individual publication,

pat ent or pWOSA/EPSPI cation were specifically and i ndi PE6UE10p§/016071
indicated to be so incorporated by reference. -- Deposit of

bi ol ogi cal material [02351 The follow ng material s have been

deposited with the Anerican Type Culture Collection, 10801

Uni versity Boul evard, Manassas, Virginia 20110-2209, USA (ATCO) :
Material Antibody No. ATCC Accession No. Date of Deposit

pDb. 6G. hFc2aveB@echioanppr-edetipmvaRiEATE A8Bss bassbld bsati2® felatpEFEEnRK 1R G alues for

ol ynucl ot T Eneatiea clea e oG O SR RlPE bodgioh: LS ermie

| i ght chai ncokmppisengonst ant regi on; and vector pDb.6G hFc2a is a

pol ynucl eot encodi . 006/ 118 PCT/ US2 016071 the 6G
heavy chai nmg‘?;i abl eh%rggsguf%}%ngga "?( ﬁzgmﬁé(g\?@éﬁté%g ﬁs’ffﬁggg%§ﬁwhw16¢@¢%ﬁay
cont ai ni ng aftaethe fas dosing nGantibodies ipriutcdABB aRBBIedtin 96330 HAA it ATMBONARISdrp;
nunbering i : ri jth refere to the wl dtype

| g&Ra sequeﬁ%ng’;afﬁ(%glé&gégrlé%p %b ; Wﬂn#mgt%%lp ! &?ﬂfgg‘ﬁ‘})al 5&%?@1@%@8‘4}33@ %gin“b"dy
These deposhatdingdetoe’ frad SiametdBedtaine Mar)evs si/mhin RES Hufifer, BHORP ERfe sddofdry

on the |Inter i : id] of t.h si,t. .of [LOOr gani sns -
on the . LRRAY Nl BRGO0R L e Pl 5 SRRREL ML AF0T TAILSTE, 1500
t h—%[ eunder (Budapdtectprigtyie usifgiastragsudiebomanditietansdsofonfioktc ahersham
cul

ulture ofg;the. d i [ t.he dat posjt. The .
deposit wil § .ben nag)ggéé)&g(? P’é@l&% %@%&%@ E’l??l% ?rs?lﬂ%%ﬂ'ngﬁo‘? %’%IH%"C&“ Peptide)
Budapest Tresing fromfot4 @iyl esstusedofonstamigrdeervent  bet ween Ri nat

Neur osci ence Corp. and ATCC, which assures pernmanent and

unrestricted availability of the progeny of the «culture of the
deposit to the public upon issuance of the pertinent U S. patent or
upon | ayi ngpepen ta; & hgdpyd)dl . .orei gn patent.

appl i cati og) \E/\)‘Ih_i chever cones dftﬁg{e,ea%gaagg ﬁl(r%é%élmgl\l/%lg?sﬁ'glﬁd?ﬁ?‘nﬁe Phe
progeny t olBéEtyeperaicherly Byl hiterating madifieniiss cotengofin Rett dntsf afithe

Tr ademar ks sigeda 16 Bbibdrs SNt g et rdi - ection 122 and
t he Commi szigg?le,r' sBrluI g_s ‘purstuaagﬁﬁtg%fe%rtgké(;glﬁug%ﬁlgyﬁéﬁe ?”B?%ng‘fd?‘}' s
1.14 with PRRIEICH A FRfeiERceias BepaatBEBYons OizsdErThes Asshgnaspaited
the presenby appdice al th@Pertiasy lﬁjg ﬁl@ﬁﬁpgs}agﬁo thd saﬂlg%\g\ﬂgﬁt"ﬁrs & ei%{:h ﬁ@%ﬁdﬁ%&ﬁ@'&c&h&,

on deposit _should die or be |ost of destroyel en cultivate
sui tabl e B P} IR anpfertiopgesspeaiealiy pd ipdivisrallypndigatedetp lba seitcamorated by
noti ficati@ferapicé.h anot her of the sane. Availability of the

) - - Deposit-of biological material
[0235] The following materials have been deposited with the American Type Culture
Collection, 10801 University Boulevard, Manassas, Virginia 20110-2209, USA (ATCC):
Material Antibody No. ATCC Accession No., Date of Deposit
pDb.6G.hFc2a 6G heavy chain PTA-6786 June 15, 2005
pEb.6G.hK 6G light chain PTA-6787 June 15, 2005
[0236] Vector pEb.6G.hK is a polynucleotide encoding the 6G light chain variable region

and the light chain kappa constant region; and vector pDb.6G.hFc2a is a polynucieotide encoding



deposited material is not to be construed as a-license to practice
the invention in contravention of the,rights granted under the
authority of any governnent in accordance with its patent |aws.

Ant i body seg0enma33%s heavy chain vari abl e regi on am nor@aruskoseasEnce
(SEQ ID NGO 1) QVQLVQSGAEVKKPGASVKVSCKASGYTFTTYAI HWRQ
APGQGLEWMEFTSPYSGVSNYNQKFKGRVTMIRDTSTST .
VYMEL SSLRSEDTAVYYCARFDNYDRGYVRDYWEQGTLY  TVS 6G | i ght chain variable
region amno acid sequence (SEO ID NO. 2) D

VMIQSPDSLAVSL GERATI NCRASESVDNDRI SFLNW

YQKPGPPI Ghd Y Aéxl %FWE %W B Hedvy chain 1eG2a constant region contammg the
| SSLQAEDVAVYYCQUBKEF 3 VO 20067 118950
PCT/ US2006/ eliféft??amu@ém@bﬁml’i3](@>§3é%ﬁéa (Eem) acecm@nhe[mg\@ba@)i on Kabat

GYTFTTYAI H 1nu6Ge/GRRyiRref@oric 8 RARD 166EQehRnNOse s 1 1 1. (1999) 29:2613-
FTSPYSOVSNYNCKF K N s (ex%e% e%‘ SES Y v gt (1999)
FDNYDRGYVRB?ZHG CDR LI (extended CDR) (SEQ ID NO 6) RASESVDNDRI SFLN

6G CDR L2 ded e uhder
R (SEQ | qmﬁ%” O PR el uhder RS S Byt 150 IR

nucl eoti de %téﬂﬁté‘?{’@@f%“?lt?fm@ I@e)posvt of Microorganisms for the Purpose of Patent Procedure

CAGGT CCAACT (I BA AT s THeflbaiH G A el S eal{@hance of a viable culture
AAGT GT CCTGCAAA TACA TTACCACCTATGCCATCCATTGGGIG  J

CGCCAGGCCC@E\ EESF exsAbecatscef taneeit T Brsctepastiiitbbesmade available by ATCC
@ﬁﬁ%ﬁ%ﬁfﬁ?gﬁw %@%@ﬂ%een Rinat Neuroscience

orp. and ATC ich assures permanent and unrestricted availability of the progeny of the
culture of the deposit to the public upon issuance of the pertinent U.S. patent or upon laying open
to the public of any U.S. or foreign patent application, whichever comes first, and assures
availability of the progeny to one determined by the U.S, Commissioner of Patents and
Trademarks to be entitled thereto according to 35 USC Section 122 and the Commissioner’s rules
pursuant thereto (including 37 CFR Section 1.14 with particular reference to 886 OG 638).
[0238] The assignee of the present application has agreed that if a culture of the materials
on deposit should die or be lost or destroyed when cultivated under suitable conditions, the
materials will be promptly replaced on notification with another of the same. Availability of the
deposited material is not to- be-construed as-a license to practice the invention in contravention of

the-rights granted under the authority of any government in accordance with its patent laws.

M

- Antibody sequences

6G heavy chain variable region amino acid sequence (SEQ ID NO: 1)

QVQLVQSGAEVKKPGASVKVSCKASGYTFTTYAIHWVRQ
APGQGLEWMGEFTSPYSGVSNYNQKFKGRVTMTRDTSTST
VYMELSSLRSEDTAVYYCARFDNYDRGYVRDYWGQGTLV
TVS

6G light chain variable region amino acid sequence (SEQ ID NO:2)

DIVMTQSPDSLAVSLGERATINCRASESVDNDRISFLNW
YQQKPGQPPKLLIYAATKQGTGVPDRFSGSGSGTDFTLT
ISSLQAEDVAVYYCQQSKEFPWSFGGGTKVEIKRTV
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TGTATTACTGIGCCCGCTTCGACAATTACGATCGCGGCTATGTGCGTGACTATTGG
GGCCAGGECACCCTGGTCACCGTICTCC 6G i ght chain vari abl e regi on nucl eoti de
sequence (SEQ I D NO. 10)
GACATCGT GATEAGEAEST - CCAGACT COCT GBCOGT GTCOCT GEGCGAGCGCG ¢ 1/US2006/016071
CCACCATCAACT GCCGCGCCAGCGAATCCGTGGATAACGATCGTATTTCCTTTCT 74 WO
2006/ 118959 PCT/ US2006/ 016071
GAACTGGTACCAGCAGAAACCAGGCCAGCCTCCTAAGCTGCTCATTTACGCCGC
CACCAAACAGGGTACCGECGT GCCTGACCGCTTCTCCGGCAGCGGT TCCGECAC
CGATTTCACTCT GACCATCT CCT CCCT GCAGGCCGAAGATGT GGCAGTGTATTAC

] i (I NG GGCACCAAGGT GGAGA
TCAAACGCACE;;F@:@@Wy chal n Rll antibody am no acid sequence
(including nodified 1g&a as described herein) (SEQ ID NO 11)
QVQLVQSGAEVKKPGASVKVSCKASGYTFTTYAlI HWRQAPGQGL EWVGFTSPYSG

VSNV NCKEK R RS ST B R S ERDT AVYY(CARF DNYDRGY VRDYW
GQGTLVTVSSASTKG DYFPEPVTVSWNSGALTS

GVHTFPAVL QE3EPVE SEWTPRENIEST QT Y TCNVDHKPSNTKVDKTVERKCCVE
CPPCPAPPVAGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVQFNWYVDGVEV
HNAKTKPREEQENSTFRV VSVLTV VHQDW.NGKEYKCKVSNI CGLPSSI EKTI SKTKG
QPREPQVYT L PRSHER MAPK sicgied CDRK (SEYPEDNGRY/ B SNGQPENNYKTTPPM.
DSDGSFFLYSIﬁIDWWSCSVM-IEALHNHYTQKSLSLSPGK 6G light chain full
anti body am no acid sequence (SEO ID NO 12)

- DI-VI vl T- QSPDSLA- V- SL- GERAT- | NCRASE- S- VDNDRI SFLN WQQKPGQPPKLLI YAATK

(I;ﬁG\/PDRFS@g@g\r@If LIS EHERA) XSKEFPWSFGGGTKVEI KRTV
AAPSVFI FPPEDE%%:WVC YPREARKVORKVDNAL QSGNSQESVTEQD
SKDSTYSL SSRiAS! @MWM:EVTHQG_SSPVTKSFNRGEC 6G heavy chain fill
anti body nucl eoti de sequence (including nodified |a&a as descri bed

herein) (SEQ I D NO 13)

CAGGTGCAACTCEIIR-M fratadstlce NS ER ER AN ATFCCAGGCGCCTCCGTG
AAAGTGTCCT CCGGT TACACCT TTACCACCT ATGCCATCCATTGGGT
GCGCCAGGCCCCA GGGTCTGGAGTGGATGGGECTTTACTTCCCCCTACTCC

GGGGTGTCGAATTACAATCAGAAGT TCAAAGGECCGCGT CACCATGACCCGCGAC
6G CDR L3 (extended CDR) (SEQ ID NO: 8)

QQSKEFPWS

-6G heavy chain-variable region nucleotide sequence (SEQ ID NO:9) - - e
CAGGTGCAACTGGTGCAATCCGGTGCCGAGGTGAAAAAGCCAGGCGCCTCCGTGA

( AAGTGTCCTGCAAAGCCTCCGGTTACACCTTTACCACCTATGCCATCCATTGGGTG

) CGCCAGGCCCCAGGCCAGGGTCTGGAGTGGATGGGCTTTACTTCCCCCTACTCCG

GGGTGTCGAATTACAATCAGAAGTTCAAAGGCCGCGTCACCATGACCCGCGACAC
CTCCACCTCCACAGTGTATATGGAGCTGTCCTCTCTGCGCTCCGAAGACACCGCCG
TGTATTACTGTGCCCGCTTCGACAATTACGATCGCGGCTATGTGCGTGACTATTGG
GGCCAGGGCACCCTGGTCACCGTCTCC

6G light chain variable region nucleotide sequence (SEQ ID NO:10) .
GACATCGTGATGACCCAGTCCCCAGACTCCCTGGCCGTGTCCCTGGGCOAGCGLG
CCACCATCAACTGCCGCGCCAGCGAATCCGTGGATAACGATCGTATTTCCTTTCT
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ACCTCCACCTCCACAGT GTATATGGAGCTGT CCTCTCTGCGCTCCGAAGACACCG
CCGTGTATTACTGIGCCCGCT TCGACAAT TACGAT CGCGECTATGT GCGTGACTAT
TGGEGEECCAGGEECACCCTGGT CACCGT CTCCTCAGCCTCCACCAAGGGECCCATCTG

TCTTCCCACT GBCCUEATRERT CCCGCAGCACCT CCGAGAGCACAGCCGCCCT GG CT7BS204B/0 16071
2006/ 118959 PCT/ US2006/ 016071 '
CTGCCTGGTCAAGGACTACT TCCCAGAACCT GTGACCGT GTCCTGGAACTCTGEC
GCTCTGACCAGCGGECGT GCACACCTTCCCAGCTGTCCTGCAGT CCTCAGGTCTCTA

CTCCCT CAGCAGCGT GGTGACCGT GCCATCCAGCAACT TCGECACCCAGACCTAC
ACCTGCAACGT AGAT CACAAGCCAAGCAACACCAAGGT CGACAAGACCGTGGAG

AGAAAGT GT T G EXAGT TG 1 LEARGECE KA T A EEAT CATTTACGCCGC
CCGTGTTCCTGI T CCCTCCAAAGCCAAAGGACACCCT GATGAT CTCCA

GAACCCC
AGAGGT GACC P asFE FESIESH ST e e ReEhBIeACCEATABEFEEAGH I GGTTCCGGCAC

AACT CCT AT GH G EM ST T E AT SRR GO G MGACEFEGCAGTGTATTAC

GAGCAGT TCAACT CCACCT TCAGAGT GGTGAGCGT GCT GACCGT GGT GCACCAGG
ACTGGCTGAABSEAAAET A AAS POGEFETESTIREARGESE @ECAFACCAAGCTGCAGA

CCAGCAT CGAGAGARRAT SFEEAAGACCAAGGGACAGCCAAGAGAGCCACAGG
TGTATACCCT GCCCCCAT CCAGAGAGGAGAT GACCAAGAACCAGGT GTCCCTGAC
CTGTCTGGTGAAGGGATTCTATCCAT CCGACAT CGCCGT GGAGT GGGAGT CCAAC
_ AAGE; ENEE AL Ro it fifiad 10G2a as described

GT AT T.CCAAGCT GACCGT GGACAAGT CCAGAT GGCAGCAGGGAA

ACGTGTTCT - CEERENYBEASGAGEOCCTGCACAACCACTATACCCAGAA

GAéIICF Gr m@@@@@@a&x@@@@@m@wwﬁﬂmmm@gm@mm@mG
A oy o T AN

GACATCGTGAT RSP BB SPEREFREANAGASPNYDRGYVRDYW
%%w§% @-g's; GCTCA“ﬁJA RIS/ TVS WNSGALTS
A CACC AT e T Y Bt S L T SSRGS A VDK TVERKCCVE
TTTCACTCTGaGeAR SHBIA GRS ASEIRGAGHE BT HOTAGT GNP QFNWY VDG VEV

. A

A ce
AGCAGTCT% ] 4pIN 19\ e %%PSSIEKHSKTKG

AATCCCGAACTEREPCVETLEP SHEXM TR TAACK BT CTAVCOENHEPENN YK TTPPML
DSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

A

6G light chain full antibody amino acid sequence {SEQ ID NO:12
~DIVMTQSPDSLAVSEGERATIN GRASESVDNDRIS-FLNWYQQKPGQPPKLLIYAATK
QGTGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQSKEFPWSFGGGTKVEIKRTV
- AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD
o ‘ SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

6G heavy chain full antibody nucleotide sequence (including modified 1gG2a as described herein)
(SEQ ID NO:13)

CAGGTGCAACTGGTGCAATCCGGTGCCGAGGTGAAAAAGCCAGGCGCCTCCGTG
AAAGTGTCCTGCAAAGCCTCCGGTTACACCTTTACCACCTATGCCATCCATTGGGT
GCGCCAGGCCCCAGGCCAGGGTCTGGAGTGGATGGGCTTTACTTCCCCCTACTCC
GGGGTGTCGAATTACAATCAGAAGTTCAAAGGCCGCGTCACCATGACCCGCGAC
ACCTCCACCTCCACAGTGTATATGGAGCTGTCCTCTCTGCGCTCCGAAGACACCG
CCGTGTATTACTGTGCCCGCTTCGACAATTACGATCGCGGCTATGTGCGTGACTAT
TGGGGCCAGGGCACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCTG
TCTTCCCACTGGCCCCATGCTCCCGCAGCACCTCCGAGAGCACAGCCGCCCTGGG
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AAAGT ACAGT GGAAGGT GGATAACGCCCTCCAAT CCGGTAACT CCCAGGAGAGT
GTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACC 9
CTGAGCAAAGCAGACTACGAGAAACACAAAGT CTACGCCT GCGAAGT CACCCAT

CAGGGCCT GAGYT ¥ CTCERSTHCACAAAGAGCTTCAACCCCGGTGAGTGC 76  CLIGINVES2006/014971
nonocl onal antibody that specifically binds to an A(3 peptide,
wherein said anti body binds to an epitope on A(3i_40 that includes
am no acids 25-34 and 40, wherein said antibody binds to A(3i.4o0
with higher affinity than its binding to AP .42 and API A3, wherein
said antibody binds to A1322.37 with a Ko of less than 1 M and

wher ei nsai dreOCTHCUITACGTR I BECTECATRYN A CCITET G ACTG TRNCE TARYA QOTCTGGC
conpri si ng GOTEEGADRAGIGHEIEECAOXCCUROLTABLTEICUIGdAT R TIRSG e TOTA
the heavy CheCOT0AGCAGOS TCHIGRCGHDGOCATCEEQCUR NPCLGEATC@ALREEITAC
chai n vari abteTCeghOCTANITAGAAQCTCARER AAMSCOAA GETSHARRAGAEDGTGIAG
to the threeGLRRGTOTIOTITSGAGNGTCOACOTYETCEAGECOEUCATTRIBROGGACERD
I D NO 2. 2.CAWEGENCCDOTYCOLTCE Ak AGECAMEEEAOABETTGANGATTICCABWACSES
a heavy chai@A@ETGAICGT GG ®IGEDEPATSTHTCODAER: XUiRs cCcamAdErdesgyTe
chai n vari W ETGEPATATSIEAICEAGBEQA GRTNOAIGA A@BROCAAIGATTA LBOTAAGAGAG
vari abl e r egAGOAGOTPAATTIOL ACTTIE ACRSTEGOORGOSTIG@IBACTET GG YaCAZIAGG
regi on shovETGRCBEQAICDONA £AGGAGTATA AATGTrOE9GOGETCCARDAAG YGRS CEGUCAT
sai d anti bauyAGOAPEGAES AGACRAYCTOOAAGADUARGEG A CRGIOUA ALDABAGEIAT At
t hree CDRs TRHAMCOCBEQCCOCNCCBA GRER GEA BRTEA CINA GEACCRGNIETCCAGAC
The, ant i bodyT GICTRGIGA R GEIG AT TOMAICE AT (X6 AC ATCGU0CY GERrpra ea Gact Aglkt
chai n vari &abb&CAEFCAT AADAPRCAACTY TRRGACT ACCDRSCSATGUTCEASAQIAANST A,
SEQ | D NO TCEANETIEQTIAT ANDCEA A BCTTAECENGERANA GFCCA QATGECAGTRI@GBAA
sai d heavy ACHEIGI MEPCENE B CEET @ATGCOAPGASERC ARG CADA AQCACTA TIEMIEAGAA.
shown in SEQAGOCNIICCCBGTTReCAGGAPOy of claim4 or 5, wherein said

| i ght chain variable region conprises the am no acid sequence shown
in SEQ ID é Eod oi cl ai md&%mﬁ !E sai d heavy chain
ani no aci d%@h ht Jxamm?an?%& Yot %& the Iight chain
am no aci d GFeABIGEGATGAROWA GTICCSER GACROECPGGBCGTINT CATTIAHEYG AGCGCG
claim1l, wWeePGGATORAGRGTEOEGNIAGRIGASTAIGTCEATAHATGATCGERASTT@ODIICTG
40- 77 f ol aATTEHEFAGEAGAKOA AAGOAGEECRIGIHI T TAA GCBACTIRARTIABRLCERCA.
9. The ant 6@dAGACELAANCGHIGRFCAUT@ASCACTNETEAD GldRGTTOEGERACCGA
anti body bITAAEASTSTHACCATCTCCTCCCTGCAGGCCGAAGATGTGGCAGTGTATTACTGTC
AGCAGTCCAAAGAGTTTCCCTGGTCCTTTGGCGGTGGCACCAAGGTGGAGATCAA.
ACGCACTGTGGCTGCACCATCTGTCTTCATCTTCCCTCCATCTGATGAGCAGTTGA
AATCCGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCACGCGAGGCC
AAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCCGGTAACTCCCAGGAGAGT
GTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACC
CTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCAT
CAGGGCCTGAGTTCTCCAGTCACAAAGAGCTTCAACCGCGGTGAGTGC

.\‘/.
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with an affinity of about 10 nMor |ess. 10. The antibody of claim?9,
wherein the Fab fragnent of the antibody binds A(3i.40 with an affinity of
about 5 nMor less. 11. The anti body of any one of clains 1 to 10, wherein
the isotype of the antibody is selected fromthe group consisting of 1gQd,
lg&, 1gG&3, and 1g&4. 12. The anti body of any one of clains | to 11,
wherein the antibody conprises a heavy chain constant region conprising a
Fe region, wherein the heavy chain constant region has inpaired effector
function. 13. The antibody of claim 12, wh %fin N-gl ycosylation in the Fc
region is renoved. 14. The anti body of 12, wherein the heavy chain
constant region of the antibody is a human | g&a constant region
conpr|5|ng anlno aci kgg's A330P331 to S330S331, wherein the am no
aci d positionli% M9y et spseHisrDrRindsite An ABPeRidRcrhergn sithamibodki | dt ype

| gRa sequgnE8e atg-éplt E@%n ap, mgymaﬁdeg L:ﬁinma&as w@@aﬁd 70, Wil EaYY artibétyn

constant region of e antibody Is human 1g&4 constant region conpr|3|ng
am no aci cblmﬁatttaﬂﬂoansvlthm@lm@'ﬁ@mmlzﬁﬁn@@ to MB&VQ@AAQBSthﬁm atibéy ami no
acid p05|t base d. ﬂi lsstg ng th rederg,\?c "21 wi | dt ype
19GA sequen’l: 237RE" &ntd Hody ‘6" ?fe‘élsﬁ‘ e PoYo OTB‘"’S% F&Pn the

ant i body ichaia vhma’nsmreglamconhmdmg th’lré’e C]Imeatamu Fodivemicalantheolivee ODRefrah ke |t 0

15, Mwmﬂnth S ahwm |bd 18.. A f.ragnent of a

ronoc! onal el SRy a Ot AR S i O ARY s Ve tha Sl 05 O

retains themprisiog m@eﬂm{n eftn@mtgs%fdenﬂahldo rnm:rthxet CB&Rls feont thb dight.chdiB varikhle

fragnment of .cl n118 qﬁﬁégjg the fragnent is a Fab, a Fab', a F(ab')2, or
& 0

a Fv. 20. e%imb Vﬂlﬂﬁ nprising a nucl eotide sequence encodi ng a
vari abl e region of an antibody heavy chain of SEQ ID: | or an antibody

light chain o ctor t.he I IeotL of
cl 9 m 50- 222 ghiedd o5 Fm o SRR eOTEPhOL e S L B bR 2o 0a
with a depegor campnisiag threef CBREGoMathe REEAY G}Vaﬁ}ﬁvamlabl\a/lnwicm showaliirdSKHQAD dWO:1,s
PED. 6G hK WI t hlg%: c%ai% varla Inuml)on co(l')nf riéb‘il-Irct%r e.CDRs tT %7&‘.%.17 ht %%m \'fbérigagtregnco%l !
conpri si ng one or “fror'd"ore t e \?nucq eoti des 0 3

shown in SEQ ID NO: 2

3. The antibody of claim 2, wherein said antibody comprises a heavy chain variable
region comprising the three CDRs shown in SEQ ID NO:3, SEQ ID NO:4, and SEQ [D NO:5.

4. The antibody of claim 2 or 3, wherein said antibody comprises a light chain variable
region comprising the three CDRs shown in SEQ ID NO:6, SEQ ID NO:7, and SEQ ID NO:8.

5. The antibody of claim 4, wherein said heavy chain variable region comprises the

amino acid sequence shown in SEQ ID NO:I,

6. The antibody of claim 4 or 5, wherein said light chain variable region comprises the

amino acid sequence shown in SEQ ID NO:2.

7. The antibody of claim 6, wherein said heavy chain amino acid sequence is shown in

SEQ ID NO:11, and the light chain amino acid sequence is shown in SEQ 1D NO:12.

8. The antibody of claim [, wherein the antibody binds to APy.4p with at least about 40-

77



24. A nmethod of producing an antibody, conprising culturing the host cell
of claim23 containing one or nore of the pol ynucl eoti des of claim 20
under conditions such that the antibody is produced; and isolating the
anti body fromthe host cell or culture. 25. A pharmaceutical conposition
conprising an effective anount of the antibody of any of clains 1-17 or of
a fragnent of any one of clains 18 or 19, and a pharmaceutically

accept abl e excipient. 26. Use of the pharmaceutical conposition of claim25
for the megufdmbreni8fthd it PREZAORPL L ERIARLEVeNting, treating, inhibiting
or del ayi ng dgg\?lel oprrgnt of a di seagteﬁasso[@fgt ed with altered A(3 or (3APP
expression or accunul ation of AP peptide. 27. An anti body of any one of
claims 1-17 0p gy ﬁr@ﬂ%ﬁcﬁimﬁrﬁf 800fe:h tifel Bbgrh Bt crbintib @y HRS Alpll,
preventing, treating, 1'nhibiting or delaying devel opnment of "a di sease
associ at edviiti anfffingly oéplwyt )M er legs3APP expr essi on or accurnul ation of A(3
peptide. 79 28. The use of claim26 or the antibody or fragnment of claim27
for the treatment of Al zheiner's disease or delayi ng devel opnment of a
synpt om associ &t B apiitddy Af glaiei Ferhersin ths Eabafeagmient of theranfieasty birplg ABThevitise of

claim26 qf . 3 %PﬁﬂogpierM%Fl fy agment of claim 27, wherein the disease is
mul ti-infarct démenti a, m d cognitive inpairnent, cerebral anyloid

angi opat hy, Down's syndromne, Parkinson's di sease, Creutzfeld-Jakob,

dementia with rALDS f ’ el § : osition
of claim 25 f%iferlmhgpﬁn%&fog(%%#% ‘%ff"?%“S ﬁgilg’a"r"rﬁcﬁn %ﬁg‘%{ﬁ% %ﬁ%%?‘%?@@gﬁ of
f or mat i on selecterdt frore therdvpreowsistingyl leGd Ipbade@s andlgddsubj ect. 31, Use of the
pharmaceutical conposition of claim?25 for the manufacture of a nedi canment
for inproving cognition or reversing cognitive decline associated with

anyl oi d depo#?-t ThefanpiPodyref ansersj adelaims3Rio 1A, whereio ltherautibedyt domwelses édryyi si ng a

heavy chaidf,Nabiahl fof Ao hiGRER FeSkE)6h,t 'J&%%%\EDEE'S% | BriciEfds! D NO
3, SEQ I Dcﬁ%}{ 4'?5@n§eg§EQOP%”ﬁC€g; can% é”f]’?&‘n chay vglr‘fqaa%}?het. r[rggelgl on
conpr i si ngmp#itedefipater f@PRgn.shown in SEQ ID NO.6, SEQ ID NO.7, and SEQ ID
NG 8. 33. A nonocl onal antibody conprising a heavy chain amno acid

sequence as shown in SEQID NO | | and a light chain am no acid sequence
as shown in SED Thanghody of clgm 12, wherein N-glycosylation in the Fc region is removed.

14. The antibody of claim 12, wherein the heavy chain constant region of the antibody is
a human lgG2a constant region comprising amino acid mutations A330P331 to S3308331,
wherein the amino acid position is based on Kabat numbering with reference to human

wildtype 1gG2a sequence.

15. The antibody of claim 12, wherein the heavy chain constant region of the antibody is
a human lgG4 constant region comprising amino acid mutations from E233F234L235 to
P233V234A235, wherein the amino acid position is based on Kabat numbering with reference

to human wildtype 1gG4 sequence.

16. The antibody of any one of claims | to 15, wherein the antibody is a human

antibody.

17. The antibody of any one of claims 1 to 15, wherein the antibody is a humanized

antibody.
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18. A fragment of a monoclonal antibody of any one claim 2 to 7, wherein said fragment

has or retains the binding specificity of said monoclonal antibody.
19. The fragment of claim 18, wherein the fragment is a Fab, a Fab’, a F(ab’);, or a Fv.

20. A polynucleotide comprising a nucleotide sequence encoding a variable region of an
antibody heavy chain of SEQ ID: | or an antibody light chain of SEQ ID: 2.

21. A vector comprising the polynucleotide of claim 20,

22. The vector of claim 21, wherein said vector is pDb.6G.hFc2a with a deposit number
of ATCC No. PTA-6786 or wherein said vector is pEb,6G.hK with a deposit number of ATCC
No. PTA-6787.

23. A host cell comprising one or more of the polynucleotides of claim 20.

24. A method of producing an antibody, comprising culturing the host cell of claim 23
containing one or more of the polynucleotides of claim 20 under conditions such that the

antibody is produced; and isolating the antibody from the host cell or culture.

25, A pharmaceutical composition comprising an effective amount of the antibody of
any of claims 1-17 or of a fragment of any one of claims 18 or 9, and a pharmaceutically

acceptable excipient.

26, Use of the pharmaceutical composition of claim 25 for the manufacture of a
medicament for preventing, treating, inhibiting or delaying development of a disease associated

with altered AP or BAPP expression or accumulation of AB peptide.

27. An antibody of any one of claims 1-17 or a fragment of any one of claims 18 or 19
for use in preventing, treating, inhibiting or delaying development of a disease associated with

altered AP or BAPP expression or accumulation of AB peptide.
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28. The use of claim 26 or the antibody or fragment of claim 27 for the treatment of
Alzheimer’s disease or delaying development of a symptom associated with Alzheimer’s

disease in a subject.

29, The use of claim 26 or the antibody or fragment of claim 27, wherein the disease is
multi-infarct dementia, mild cognitive impairment, cerebral amyloid angiopathy, Down's

syndrome, Parkinson’s disease, Creutzfeld-Jakob, dementia with Lewy body, or AIDS.

30. Use of the pharmaceuticél composition of claim 25 for the manufacture of a

medicament for the suppression of formation of or reduction of amyloid plaques in a subject.

31. Use of the pharmaceutical composition of claim 25 for the manufacture of a
medicament for improving cognition or reversing cognitive decline associated with amyloid

deposit of AP in a subject.

32. A monaclonal antibody comprising a heavy chain variable region comprising the
three CDRs shown in SEQ ID NO: 3, SEQ ID NO: 4, and SEQ ID NO:5; and a light chain
variable region comprising the three CDRs shown in SEQ ID NO:6, SEQ ID NO:7, and SEQ
ID NO:8.

33. A monoclonal antibody comprising a heavy chain amino acid sequence as shown in
SEQ ID NO:11 and a light chain amino acid sequence as shown in SEQ 1D NO:12,
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