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HUMANIZED ANTIBODIES THAT RECOGNIZE BETA AMYLOID
PEPTIDE Related Applications This application claims the benefit of
prior-filed provisional patent 5application U.S. Serial No. 60/474,654 (filed
May 30, 2003) entitled "Humanized Antibodies That Recognize Beta
AUMAN a0 deN TIROIILES qanie e (he @GNy E BETensed YOG PEPTIDE
is incorporated herein by reference. Background of the Invention
10Alzheimer's disease (AD) is a progressive disease resulting in senile
RemeatigpSeagensrally Selkoe, TINS 16:403 (1993); Hardy et al.; WO
92/13069; Selkae, J Neuropathol. Exp. Neural. 53:438.(1994);. Duff et al.,
Nature 373416 CEUEN WA HEBEA C RER S %élf)a%@atent
fRtiking the disgasaltliinte yia calegMigs3 latEonseaitivdiciHaacus.éd
Id.age (65.--L. years). and early onset, which, 15develops well befare th
R e G e e et R T
Réhvlegyisphegame hidotheratuddrendlities iebettode more severe and
widespread in cases beginning at an earlier age. The disease is

characterized by at least two types of lesions in the brain, neurofibrillary
Biglasand sedile plaguesn Neurofibrillary tangles are intracellular

deposits of micratubule associat u protein 20consisting of two . .
flaments iR SAER Bt b S RS B (e ghofgnil
aguds) e arersoldisticgarized hednspil 0930 Hafdywn @cross vt 3069,

Gl A ool e T MR IE P 76 199

anyteiel plagveswitiip: §28 brait)s Bisadissgeiaiad with dease Sdlgndronven

and other cognitive disarders. 25The_princi onstituent of the plagues. i
stk R e
fraghopntvel | 3:A3caiinermkigeddd fargbetiraresBemiraneglycoprotelntypes of
amed %roteitrﬂt?rme.d m%léoid rg%rs r protein éAFPa.tAgaresulste g(fare and
1158%81y I& %%oc?e(s)g?ﬁlgso A Beoyu ifferen snéﬂc:arelztﬁalgeegnz(ﬁm%sm,(35\?j IS
wittegntbadaunadashetbim st fornardé apindlacidscizdenghiarane iaddby at least
orm, 30 r ing from.42-43 amino acids in length. Part of.the
e S A T RE BB REES 4 ¥ te Blogusy enc
Nedp fidnid amayaagkeumnt fortvel abiitd agiodil tof aggreghteeintsoeiatdasy protein
articularly in the. case of the long form. Accumulation of amyloid plagues
B e R L ARSI SO RIS
myiptdm&@s@o@iﬁtademéwt&i@fgmzﬁm@pﬁibmﬁormibpmharagﬁeviﬂe

Alzheimer's disease. .. Several mutations within the APP protein .

RO ELA CPAATMECACRAE P SEHED OF Ao ML e eyl of
ssondaeidlbrNative 34 THO4) (1AL} bvalinafld dpisqlesiciitein Glasiien is also
Harlan e aI..A'ﬁture,SSS: 44 (199&)§ valine717 to Ig/ ine); Mun-ell et al .,
SRR DT DA P AT AT et ot Nature
Genet. 1:345 1R {asloublatmuationtbAN@ng is a peptide termed AP or B-
lysine595-methionine596 to asparagine595-leucine596). Such mutations

A G RItd cAB P AP AE IR AskiEe HEEBY iR RS @0t “afté gino acids of a

g&%@ﬁﬁ%mn%m%é%ﬁye@@@t@ﬁyﬁﬁﬂye@m@ RGRELDRYI0id PREeasestotein

amounts of the long form of AP (i.e., Ap1-42 and AP1-43). Mutations in

@ﬂ{é?agéfe%rw&pg@m@cﬁwm%%ﬁégf PEY Bndifisznhreciigimnzymes, Af

jodiractnioraiaet PEReesIRG-OF AR PR A8RE IR NGRASEM AMQUBES: Porm,

long form”Ap (see Hardy, TINS 20: 154 (1997)). Mouse models have been

s Eemsdtufly eadrqeteinéndr einifiea aheipdronibig Braguegprane

AADGHMETSHEAMES 8L kN SURRIPONBORAN Ot %%é’a%’&?&né\@{l HfeCatttity of AP

Scl. USA 94:1550 (1997)). In particular, when PDAPP transgenic mice,

(wmgmgmé@@ almmmmﬁm ehddoneg dprmizReiprardation of

gﬂﬁ ?&@5@%‘3%%@%‘?A&,r?é%ﬂiﬁ&f@%(&? fngdanddreem QA 1i¥%physical
isplay both a decrease in the progression of Alzheimcr's and an increase

in antibody titers to the Ap peptide (Schénk 20et al., Nature 400, 173

(1999)). The observations discussed above indicate that AP, particularly in

its long form, is a causative element in Alzheimer's disease. Accordingly,

there exists the need for new therapies and reagents for the treatment of

Alzheimer's disease, in particular, therapies and reagents capable of
affactina 2 thearanaritic henefit at nhyveinloaie (e A4 non-toviec) docace 2K
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The present invention features new immunological reagents, in particular,
therapeutic antibody reagents for the prevention and treatment of am
yloidogenic disease (e.g., Alzheimer's disease). The invention is based, at
least in part, on the identification and 30characterization of a monoclonal
SHROAY Aebet ek SRERIAGHLY PIRGS A3 BeRifE AR IR R HE YR her’s
reducing plague burden associated with amyloido genic disorders.
dtpaseural and functional analysis of this antibody leads to the design of

various humapized anfiediessfeniRraR Nastic ANH/RE O BERARUIIR1SE With the

particular, the invention features humanization of the variable regions of

nrﬁseaﬁﬁ@6@97&&@&9&6&6@?\%,%%@&@%%%i%féféluf’rﬁ%ﬁ?ﬁ?;e LAl
@QHHQW haiis.diestmanized inpuogiohulinsos antibodig sy ansk™'” to

unctional immunoglobulin or antibody fra ments, jn particular, antigen
Dirinsg; Mignstinsabs deeercared At V@b%?ypéﬁtﬂﬁl@%&ﬁﬁﬂéhé@ﬂ&n et
SPMRlementaly determisyng (eaioBs (R PEhefaatt ek MORRERpRIn™" to
antibody are also dg%zlosed, as are polynucleotide reagents, vectors and
4DTBNS sulesiafor entedingSeiaBONHEIIES (© calwAehRipaTi s bY
%g%%ﬂ&%@@&ﬂ%%&ﬁ&ggw 24 L AMRREK ¥-30tigRR BN o

gment thereof, wherein 11 is a mouse antibody characterized by a
ibortghtdchaimusr isliecregio oh SEQ i NODBAME amb AR dRinNakdlsies n
region of SEQ.ID 4, ...There is roMi r%th% [ cﬂr% lio affect
G g S R RIS ST AL LR AR Lo o arre
phaissdng e WManizeakclightichaimed hereintéa)tHenguimanix8d Jightl attbinTINS 20:
ggm@(gégthree complementarity 15determining regions (CDR1, CDR2

‘%i ) having amino acid sequences from the corresponding
complementanygieteradiclingaredions ofcdheuneusiel P@kidtermine the significance
g?%@%%%ﬁ%é@%ﬁﬁ%@g% ghe d%&”é%'Bﬁ%f%?}%aﬁ%ﬂn%g%woo'}k%é%zzf’i‘%c.

a -
roma human chain variable region

frametwark SeiUSACO HeSTEteeHE (r iRuiQBr anblRDYHRP humsgeiziednice,

heavy chain comprjses three compleinentarity determiping.regions.

B R S SR A AR e
ootaspening corepemantadyodgtermining fediensbinetobusdet?dtelin the
irnmunoglobulin heavy chain variable domain,d%%i,gnated SFFQ Ig NO:é, Schenk
BFREE VTR Ble YR Fat IO AR RIS RUATS HERUPEHAIM G4BT (Schen

BYoMEARewRTkiSequenos 2hdesidealator EQsIRsNQ drb ReaniHest dmiak g,

least one position selected?rom a group consisting of H24, H28,
Pl Ty g laeg ferms 19 ey sty HEreraparHEhmbBaRY Lervention)
is occupied by&@@oﬁﬁﬂ? A'ﬂﬂlﬁ@ aaidd esidie Presesl b RAUIN@IRALents for the

position of the mouse IZAll immunoglobulin heavy chain variable region
franmesrkl WEIRGhe HormshizearEHHIEat SF At BRI TragRRA DT
teeel S0spasiicaly Rinds: e 9@@@1@%@@@9%&&%@1&%@ a binding
affinity of at least 107M- designated SEQ ID NO:2 and the heavy chain

with a variable domain designated SEQ ID NO: 4. In particular, there
igﬁm'gﬂg%gm;ﬁq antibody or antigen binding fragment according

fo thenvention , wherein the isotype is gamma 1. 5There is also provided
dieseienent HuERioRdRIEHE NG R RUAMAAS e Fegey) SHaiRERARte therapeutic
rEIRHRGCARAING £0: 1R IUeBIRS and IS IS Alse R caidsalateds.,

nucleicacid encoding a humanized light chain variable region according to

. . ZE0 gl
thezhsiastismliscase). TheiavrRnERDH dEgaddmpagt b dgridication and
raspecivelnisReAding dckhRHManiEaH heany chaiR yRIaRIgIFeEIARsaB AR peptide

humanized light chain variable region according to the invention.

Thérie ifansty provideainaplemredrwéerorssesiHsrsiig amvieidiesaig gisorders.
RYAleiG.arids 26eA50ING Indiei inyemtion-#s el apan igRlagdnesteslous

comprising a vector or vectors of the invention. 15There is also provided a
ezt prothesisg Bonpippied arnBeayhsF At E M indiRpTEiREDe

thereof, comprising culturing the host celPaccording to the
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invention under conditions such that the antibody or antigen binding

fragment is produced and isolating the antibody from the host cell or from

the culture. Use for treating amyloidogenic diseases or disorders (e g,

Alzheimer's 20disease) are disclosed, as are pharmaceutical

iaeBINosS tensrantutisiontise ¢ thechuagiibcafitns. dnthartictibad sthadk is

egc}r;ovi ed a lghar a?%u jcal compasition co rilsiné; a h%mc?niﬁ]ed antitt:)o y
UGN tCHHL G PR TG ST BRI B P UG T e e

Iphasiaee utiaaleandenl ik eicaisidlstigeravidl 6chatichish aric amigloblyl i2él kntibody

tibod tigen 25binding f t th f, in 12All i
R aPPAL e By B R St Vet P S NG 2
and a heavy ChaypamitrbleoiaptaimgitiE(dpIbitdtarTiferadsmitgag regions

ided the yse of the humanized antijbody ar antigen-binding fragment .
D i s e R RO e A A, s ANt feide
icapding, oegrevantihgamylleisidgdhiddisrasdininspal fioljaeptitherein the
amyloidogenic disease is Alzheimer's disease. According t icul
et T I Ao B T B e A BT B it ey or
antpediibildin theadessishemgfkghefdodP weighta mouse antilsalfediaradeaarecd by a

hods of identifying resi ithi ?e featured monoclonal antibodie
O e o SFoB TS, SN S 68 iy o SEQ
Badbes which are amenable to substitution in the design of humanized
10antibodies having improved binding affinities and/or reduced

immunog eﬂ{%}%’ i%/\é%?ggglﬂﬁe%q% atgﬁ%(?%g 1$89¢ r3§§'£ib0dy or af?tl%gg binding

featured are anti g., humanized antibodies) having altere

Efoaiont kamepio pis ganbuthensgrdUtia vis ebaineredh hoBriai e Sehip tibr b fwherein
Drawings Figure / graphically depicts results from an experiment
which exa(ggnes the sifactivenenspinvanumpAIROGIRS dpgiprinant Al 1,

at clearing AB plaques in an ex vim phagocytosis assay. Figure 2A
detmtEng reines (feRliils ﬁ&%ﬁl@@@ﬁ%ﬁ%ﬂ% SERRTIRESPIRRES from the
ebtesy] Qfnyprigtsn anipadiesm intlpdingohHi hahrducmngitotal Afi
levels. The bars represent median values, and the dashed horizontal line
iR thE bl B0 vRgive JersiagineiangadSiER FBoits%ran aryariable

ffISH MantWhikBnalyEes the: gifegtivenasant YasiouaniedieSequence
including 12A1 1, at reducing neuritic dystrophy. The bars represent

st bR IRy thés d4¢hed horizontal line indicates the control
25level. Data are shown for individual animals and expressed as the

percentagédf nethédticualysiioghlyctetadliei ioctheprisaniobthe opitnot(seitat

009/Q).. . Fi icts uence including the muri
ISR seain g e R AT B B Ao the
Virelpin dhk QoipNoshuarydi2icraspactivelion Mditire ivdneh ddAis]
indicate splid black bar. CORs are. 3Qindicate rs. Figure .
e e T R e HAT OGS M P g andP Viriable
segue ficenandth & cedubec anico acidseguernde dfexitheivd avhain (S &ice
ID NOs: respectively. ture \V1-1 chain is indicate a solid
i S S e i G SRR A ST g o
claningngiteSHY Kdzak 32 dédndes(upsiddni ofl ¢d dind I$é8) e alce s)ummckring
spliee. and doning sequences (downstieam Kiokie.A.graphicall: depigts,
{he BTSN retits frdm n experimen measurmg%e méllng oft
chittencof P& Thoekin2Ad antnumglioizeth368y artdahimerbldarglon framework;
human?zed 1_284 to Af3 1-42. _ FigL_Jre 54 de_picts an glignr_nent of
the amino @ﬁ@e’?ﬁ%@H&ﬁ&ﬁ&@&%ﬂﬁﬂ&&?@%ﬁ&g&ﬁfﬂ?ﬁdﬁ% IR AGAY
(SEQ ID NO:2), humanized 12A11 (mature peptide, SEQ ID NO:7), ;
SenBaak BACH 17 384¢SEQUID ND1igy 4Ad geithlinenting (6889 P 8E@DI0° M
h\!%h%}e%pﬂpeoggémcleﬁ 1“[3'%9&31“1%@&%&1%43 Qf{é('ﬂgh'ie&{gl&{%ﬂ{ﬁ variable domain

-3
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10underlined. Numbered from the first methionine, not Kabat numbering.
Figure 5B depicts an alignment of the amino acid sequences of the heavy
chain of murine (or chimeric) 12A1 | (SEQ ID NO:4), humanized 12aAl 1
(version 1) (mature peptide, SEQ ID NO:10), GenBank AAA69734 (SEQ
ARV s et gannine: GenBrank SETAZ% ANbosiE (SRR Nichdled SEQ
Packing residues are underlined, canonical residues are in 15solid fill and
NeMi&rdesidues are in dotted fill. Numbered from the first methionine, not
Kabat numbering. Figure 6A-J3 depicts an alignment of the amino
acid sequengesiefithe thheavy phainkeobhimanizeci LaABbYY (SRR binding
NO:10), v2 (SEQ ID NO:13), v2.1 (SEQ.ID NO_:l?é,?\)/,S %%I NO: IS),

(A ERERS B NS (D 3 Reiery IBRIGMA A IR T BD(S 0:18), V4.4
(SEQ ID NO:19), v5.1 (SEQ 1D NO:20), v5.2 (SEQ ID NO:2). v5.3 (SEQ

ID NO:22)T & i6SEQ pRrN@:@ 3), 196l & ¢S B NIk 0608 (SEQ@dDized heavy

Q:25),.v6.1 (SEQ ID NQ.26 2 (SEQ ID NO:27), v6.3 (SEQ ID
%8?2%%?‘3@2%‘5%"8 5°RE %ii’ﬁ%@%@ 'NO:30) and v8 (SEQ ID
NO:31). Figure 6C sets forth the backmutations made in humanized 12A1
1 v | to v8TBERIGuAsT erepicieltire irebing m@ﬁ@g@mgg@mnmmd light
551%%?&%1@%%%&'&@&%&%% fvmaized 12A1 1 vi, humanized 12Al
v2, humanized12A11 v2.1,and humanized 12A11 v3. Figure 8

depicts the results of a coné%etitive All 1-42 ELISA binding assay

comparing! Rfire A eV idsiatis alaikd DU e 3D AT P oS LY fnsg ding 2
RessripionofiheHnventianle region ahfe RigseRNL Vet ieatidiesmhRegion
immunological reagents and methods for preventing or treating
LIRS R ERSE W bther am yloidogenic diseases. The invention is
based, at least in part, on the characterization of a monoclonal
immunog|aibetie isl248d prefiéeatives adtbindingchatacamytoiol paateiie{ARYid or

e.q., binding soluhle and/or. aggregated A), mediati agocytosis (e.q.
éﬁ‘f%&ﬁr@ﬁéﬁg"&%’ﬁ A0 lb‘?g%ﬁ(glbaﬁrgeen Shdlorté uc?“r?g%’gﬁrﬁ?é“ fising 2
dystrophydeds, i teatientiohe Sinvention is further based on the

determination and structural characterization of the primary and

secondary i, f s YATRPIE L BPSHOSAY SEAU A8 43D, o

immunoglobulin an ntification of residues important for activity and

imivigan dgedirityrdgmeuhtgksb Glirsravisfeatarbaringigte imiuerdl acepidie to the
&%%QQ/%%V 3%%!1% A haitohine d2ALLMARASANALy fragment is

Immunog n described herein. Preferred immunoglobulins; e.g:,
thedapeditiodrinvlatiogldisulinis) ahe fleatuhedashietiline igla thhgHiBREzed

variable light and/or humanized variable heavy chain. Preferred variable

light and/or V@@@@m@&%&%%@%ﬁﬁgwﬁ@%@m@&@ﬁ%&@@tgmmﬂﬂﬁmer’s
region (CDR) from the 12AI1 immunoglobulin (e.g., donor .
HfTRSAbEIBIARY tdel A ST A PABTE ACEHERRbAOTEYIBHS T I SRS iz eh

fromadman aaeeRIRE INNEROSIebIEA. oI #%ﬁﬁﬁ@é@d@p bstapsiathyfresmprising a
human acceptor immunoglobulin® means that the majority or key .
framusik resRad R T B MERTEERE T SbatAtE edfdRfrg vention and
Ia%%cégﬁg&{b@gﬁq@{on of residues at certain positions with residues

selected to improve activity of the humanized immunoglobul_in (e.g., alter

20activity SUtHaraERMSA G RTIC IR Aty Of bbhopT antigen
mmwgogw taEgeleciadiiondeeass thedmownnganiciy-adtized by a light

humanized immunoglobulin. In_one embodiment, the inventio
rhsttrsar MR MR DIBEARYIGRCBT HERR KRERY thErSind G4GEQ D
12A\lU variable region complementarity determining regions (CDRS) (i.e.,
includes one, two or three CDRs from the light chain variable 25 region
sequence set forth as SEQ ID NO:2 or includes one, two or three CDRs
from the heavy chain variable region sequence set tiwth as SEQ ID NO:4),
and includes a variable framework region from a human acceptor
immunoglobulin light or heavy chain segdence, optionally having at least
one residue of the framework residue backmutated to a corresponding
murine residue, wherein said backmutation does not substantially 30affect
the ability of the chain to direct Ail binding. In one embodiment,

the invention features a humanized immunoglobulin light or heavy chain
that inchiidece 12A11 variahle reaion comnlementarityy determinina reainone
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5backmutated to a corresponding murine residue, wherein said

backmutation does not substantially affect the ability of the chain to direct

AP binding. In another embodiment, the invention features a

humanized immunoglobulin light or heavy chain that includes 12Al1

variable refhere ¢omplgmendadith d aterafitioguegidnsd GRS (@antigen-binding

AL SRl aC S T e n P60 DRe i G gt or

chRsfoopritendiegnnchaldogarirldéseegion seeaianes sakfelthtiasabiitldgenic
NO:4), .arg%i cludes a variable fraﬁrinework re%lon substanti%!rl%y rom a
HSRaRis é%?b?“ﬁ%%?%&?o OGRS & hRAT URARREGuISL S ptighdIR anee
biwing tat Jeaglions advewasktedisledsphsidivtedtindtioded coregpgndingly
amino acid residue from the 15mouse 12Al1 light or heavy chain variable
reedf%‘ﬁ' sequence, where the framework residue is selected from the group
consisting of (a) a residue that non-covalently binds antigen directly; (b) a
residue adjacénsadatOPRa@ehatiBORdGNideatiyiggesitheevihidthetiitetired

lin lj iy chai V. re of - .
e AR e A AT Bncrion i for
idethief kih o\ ebidnesfadect2@in anothide éorvbdihdion inglinviesiior fdatmedzad

NN i | . incl ”

e AR ML R Sl e R dofehidy, when

a@t;épiéh¢mpwﬁ©gﬁalggm$-light or heavy chain sequence, optionally having

at least one ffg’i@g‘fﬁe%%fe%%gy &%ﬁ&%@‘i‘é&%%‘{"ﬁ&ﬁ%ﬁ'EQ&V%E‘&&HMZ%I’M&uemd
1 light o’ heav h

acid residue from the mouse 12A y chain variable 25region
stgeiondensiitoseand themmswioek sesiiareid. a residue capable of affecting
light chain variable region conformation or function as identified by

analysis of a three-dimensional model of the variable region, for example

)

geceaiacobtintEWimEvith antigen, a residue proximal to the

antige binil. ' 16 - ' ' ' A :
sidue adjacé@n%?ltlfeaﬁ é%ﬁf’}'fdﬁlﬁ%’ép%‘%s%émf‘sr ﬂ%&&@%&%&ﬁ% which examines

a residue within 6 A of a CDR 30residue, a
tamoitctivrasidud, varevs iertimdecre Siglvsling lidtel Ehalslpadkihg fedndues in an ex
mygﬁé@};@ggg&@( a glycoslyation site residue on the surface of the
structural model. In d@nother embodiment, the invention features, in

addition to thel'sgistitdtionpldedtyideni dbsvelta SapsausPrEmenieabichfzamines

iR eeﬂ*ééﬁ@@nfém@w&%ugeﬂﬂﬂsdi'é%rimmﬂ | PR SIS CAR AL AR Tevels.

substituted with an amino acid residue which is common for htiman

Vawdiols ctaissequehsesdtithaupbditidashddronrioety] bnaredrestiehidcerntrol
e R AR ERIED R s o
gécitventionofeattres antibmbieizetindinaridgiobuinedating uelatia dgtitophy.
TN A0CLAPeRYY.CHAR AR, 4SHIRGE ARAYE hBFiQHn@QH%“ﬁPAE‘%‘%Q the control

fragment of said immunoglobulin. In an exemplary embodiment, the

hvlaraselarashanogfobinit i (eimals pediteiy sibds fo prarsnipgyifigeuritic
BERHES ARRINID S AEAIO AT OhabIGeS! 400043, 108 M-1, or 109

1. In another embodiment, 10 the immunoglobulin or antigen binding
fragment inclutiiss’z Rdalspistininiladingisotypadiidingaisthagine 12A11 VL

e dinRALLApdMNERRAIPHIROr RIIIGER HBAIAG frROME AINAT(§ B NOs: 5
specifically binds) to either or both soluble beta amyloid peptide (Ap) and

apgbgateechy ¢y andinr e Wb shiirestingisaiehiunberbisuiads kaitigdARs are
%ﬁ?&é‘&&rﬁgB}feﬂt&égt%%%‘)lfeﬁ%%-EN%OAH@&;%%éﬁ@m@tﬁ@%{hﬁhe 12A11

embodiment, the immunoglobulin or 15antigen binding fragment mediates
pHagbeissiiass. 9%@@@@%&@@%@@@159&%%@@%&&eha'w%m ID
x%w&%arze%g%ym@m%ﬁhﬁamm wNoWlohylio;RkRRtgeR BIRGINIAYBEN CDRs
crosses the blood-brain barrier in a subject. In yet another embodiment,

the immunoglobulin or antigen binding fragment reduces either or both

beta. amyloid peptide (AP) burden and meuritic dystrophy in a subject.

20In another embodiment, the invention features chimeric

immunoglobulins that include 12A1 1 variable regions (e.g., the variable

region sequences set forth as SEQ ID NO:2 or SEQ ID NO:4). In yet

another embodiment, the immunoglobulin, or antigen-binding fragment
tharanf fiirthar inchiidece roncetant reainne from Il The immiiinoalohiiline
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methods for producing said immunoglobuims, immunoglobulin fragments
or immunoglobulin chains The present invention further features a
method for identifying 12All residues amenable to substitution when
producing a humanized 12A11 immunoglobulin, Srespectively. For

£X3RRLGRA Methed farddentlying variabla Jredeeeiin s QA aS48R seqeunces

amenable to substitution involves modeling the three-dimensional
@wsieeara of eodasaayearrsBlerdgidiceans dorag FrsmTlsgodeWnstream).

immunoglobum%é}fél@ty@pﬁr&ﬁ yrindisaict modelJord egiglasspeakient
of affectingééZAl immunoglobulin variable region conformation or function,

waerring feshindinasferhimeris A bbhiichoncaierb Rt zede PoiRntameric

gHHtlﬂgﬁlfgﬁ%r@%BS@tng@ely@jjable region sequence set forth as SEQ ID
NO:2 or SEQ ID NO:4, or any portion thereof, in producin

a
three-dimensibizal indelgéebicss 2p Aligh eI BIoB0IM, &@g\ﬁequences of the light
! hﬁl?sﬂé"oomﬁiﬂle?éc?@m@m Re6h No:2) TGREASENt IVentiQBure

er features immunoglobulins having altered effector function, such as

peptidsilifEQ B @ffactornBankdiies MoBaxampIeD I8QomphshserinbraA 9
[RESRYY QR ANEHESIY) CalkSuRRrtiewar [ApR Ny BegRbuinahisidues are

Invention has an altered constant region, €.g., Fe region, wherein at least

onéedinido Asithbersd feoim the st ragibirrias. meé i pb3ldrBabRitEa Higerent’
g%%?lféea LG RRRIE ﬁ%%ﬂﬁ%@%@&%@ﬁc&%mﬁg ified {namunegiakuhie is:

e 1gG class, comprises at least one amino acid residue replacement

ihimerie tadibh GIRQ IRAP Inbumneigrsblir Hds et apeneesstide, SEQ
Wﬁt&lﬁ‘oﬁ-@eﬁaﬁﬁmﬁé&%@ﬁmmm@fm i yBegiRkWiB BNk 567123

particular embodiments, the immunoulobulin of the invention has an | .
attébedieffSdiQ TOnYAB ek rsiiies RrMURSHEIE @RenigakEHgtes are in
RERUAkE HRdesingd ritRair sellRabvity. dySiah serpleme it IRk GSne, not
improved amyloid clearance properties, and/or has a desirable half-life.
EsbpioruneRssegibing the invention, it may be helpful to an understanding
thereof to set jodh,. definiigns; af car@ic g IReMed Rerribgiitct e the

term "immunoglobulin” or "antibody" (used interchan%iably herein) refers

tsavproainsirdving anivadic 3uUr pdiypE Rt WM stitctibéShBistihg of 21 (SEQ

BpONTS: lightiehainsysaidhains Reingstabitizetdapexampig v4.3
by inte?ﬁé%]@gg\g%ulfide bor??fs‘,/ Wh?gcr;igas the abiﬁtg] to é(g Sbc:?ficall% bir?cDjI}e ¥

APEGEID T 1iIny4<4§BQIRNM MukodI6BEfMIO NGi§le omai EQ 1D NO:21),

Btibagy; Wsegynierchangspblyihereinkielers (R QIPIIONAYIRG & (SEQ ID
two-polypeptide chain structure consisting of a heavy and a light chain,

SR afs G SIAI28) 106 DA RIDBY i PRENE Mierd): v6-4
\ich ﬂﬁ‘ﬁéﬁ@%@ﬁﬁ(s@c’%@@qi@@lbj eﬂm@mqﬁm@qm "gRmAIs e Sorth
to a globular region of a heavy or light chain polypeptide comprising
ﬂ@h@@%bﬁﬁ@%ﬁgﬂ@&ﬁ{pﬁ%ﬁﬁ@@?@g B28eptivk Eps) stabilized, for

example, by flzplgated gheekandienint achain disylésgeband | Loyrins are
further referred to herein as "constant" or "variable", based on the

SRETHIVE e BFEE Jdéride WanamtsRditii the depmanet Vanohs piyganized

members in the caseQhkad constant’ domain, or the significant variation
within the domains of various class members in the case of a "variable”

domain. Antib&d§H6¢ SSIGRISEHE Feromiais: SrRRRtER Fetdatt fol1>A binding
interchangnably inutieear AsanhbecorpolyneRiide xegions™. The
"constant” domains of an antibody light chain are referred to
interchangeably as 10"light chain constant regions”, "light chain constant

d9epaiRa DSl ipeRiRas Al fnveal@mmains. The "constant” domains of an
antibody heav%/qchaln are referred to interchangeably @é{gg
[

, vy chain
constant region&€ PHESU, RRERH b AL ISR UAe B%%%eé’lts'@}-(lt'meth()ds
derainshtileoMasiakie Adareaing otinesotbodyclight dbaiogarecréieued trhe
interchangeably as "light chain variable regions”, "light chain variable
15domains”, "VL" regions or "VL" domairfs). The "variable" domains of an
antibody heavy chain are referred to interchangeably as "heavy chain
constant regions”, "heavy chain constant domains”, "VH" regions or "VH"
domains). The term "region"” can also refer to a part or portion of an

antibody chain or antibody chain domain (e.g., a part or portion of a heavy
nr icoht chain ar a nart or 20no0rtion 0of 2 conetant or vvariahle domain ac
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which exist in monomeric, dimeric or multimeric form. The term "fragment”

refers to a part or portion of an antibody or antibody chain comprising

fewer amino acid residues than an intact or complete antibody or antibody

chain. Fragments can be obtained via chemical or enzymatic treatment of

v datast RsesapieieRntibpsly, ohahtibhahy cbaintidad bfagngididaan also

be obtained by recombinant means, Exemplary fragments include Fab, .
;gl)ng g., binding

EARUERY Yl d AdrbiorM fr a5 MRGS P8 ol RighHn;
£@99?@QH&I&%@%J&%@&L@(B%HH@&&@@%%@M&{Erwgln%@Iggg}@@é%édtﬁgt?{e

antibody that binds antigen or competes with intact antibody (Le., wi
TtcinthElany A PITEJurBIR R Ed) SRR &g bittrRpicat) The
SRRGEGRINAIRNr based on kRE dEITn FRBIAIRRTIGR JRIAILANSASIHREN of the

structure of a protein or polypeptide (e.g., an antibody, antibody chain,
HOME B erfiorais By TEs O&demisaatigligbh raddierypitcrinealiipe 12411
GRA RNBIMRLRM tHEtar g the dR diai RNt BoRfA B LR s A

chain variable region, and the phrase "antibody conformation” or "antibody
fragrRGgcBsnBrmation” refers to the tertiary structure of an antibody or
fragment therggf, gResHiG RIRJIRS o RBiaRIRAGY AR RS thaldikae i aRiaRy:

exhibits 10appreciable affinity for a particular antigen or epitope and,
yenehiaheaocdrbi b idifearterostisapivng dbrdRatfpsaRpd herein.
prebodiments.tha antibady e xhiRits Bty AasBACHVN 8 Y a:da8SeH which
crossreact with non-AB peptides or with remote epitopes on AB).

P pfe G aMBaE i erEiralr Bial R I duB e B ngrR dIs A iRpigr dtreferred

ka0 AOM A8y 0D Mttty RAA M A AHNiRSHERRIGR N & Mning
preferablé{%reater 15than 108 M-1 are more preferred. Values

Feginmédiake Srmdbe Seddrimpereglahelings sirdaes itpBrnpaiahue and

SarRsIOHNRRrESeRIIRYS TN anslBsprefalredbindingmdfinibegaorbe
indicated as a ra%%e of affinities, for example, 106 to 1010 M-1, preferag)lg i
uin

ipminageviin; hbFepieterabhtrosally foun MYMAR 25BETy THAN"ES
ReteXhl Slonificant ossyeagtivinirisenadbalwiltrt e preciablydeiner

to an undesirable entity (e.g., an 20undesirable proteinaceous entity). For
SXAVRPS; %B%Pa/ﬁei%éaws&g BEHRSHIYINNQE T kps il S RYEReBIBmey ith

A3 s witleaRtisig nifisarths saaat withhe hnAdm RLRINS R DRI 8-(8. alter
non-A13 proteins or peptides included in plaques). An antibady specific for
A beh SpHdPE A CHBR X AMHBIES Hist AFGNHR QAP G ORT R R 0duIn) of
IRReIEI 8P ItePRE RIHbtEAMR RERTEHY OF pRAtideaSpeTilicnhind ngheam be
determined according 25tg any art-recognized means for determining ,
such binding. PrefsraBRPe SRIHABHG HOHERIHR A HRBHgR g Tt unoglobulin
SeatcharehanalvsistandionepmpeitiveVbibng assay®mplementBifiglidgermining
fragments are produced by recombinant DNA tech*[%iques, .rﬁ{y nzyma,ti%1
SPERBHICRRTE fagB YPeR fri iR oSBT B %thhﬁf}é if variable

ingllpeskaknbaket KAk )2 SEhbRVOsNglenchaiesoaadsinglaebaildDRs from the
antibodies. Other than 30"bispecific” or. "bifiinctional’ i noglobulins or .
AGABS AR ARSI RBGTO BERTCBE S5O B S §ﬁ§3§£@%»ﬁ£§éfé@i&i@6ﬁ variable
itsahipding séasHdenticahuiARispesifie annbitutibakh igtipodyicis adhain

artificial hybrid antihody having two different heavy/light chain pajrs an

R RS T RO 28 A AL KRR A0 T B cematated
128 varielyoatimetnads dnehidirgfhsiemchhybiidomasion kitkingookimbantially
fragments. See, e.g., Songsivilai & Laehmann, Clin. Exp. Immunol.
?éf%%b@z'lf%%@é DR 68adhP st ék%lm(ﬁﬁ&. 148, 1547-1553 (1992).

The term "humagizeenimvaunegianulinyaiudirpeanieed antibededrafersfiglobulin
an immunoglobulin or antibody that includes at least one humanized

iFRLAORTBOUARG DAY ASdin (il & .V AR LIS (RGBT HEHY Gptermining
hegiin cleimis The tarxaBeoarzee srrmyaogbRyoehais ight bumarizedle
antibody chain” (i.e., a "humanized mmunoglobulin light chain" or

"humanized immunoglobulin heavy chair?') refers to an immunoglobulin or
antibody chain (i.e., a light or heavy chain, respectively) having a

10variable region that includes a variable framework region substantially

from a human immunoglobulin or antibody and complementarily

determining regions (CDRS) (e.g., at least one CDR, preferably two CDRs,

more nreafearahhv three CDRc) crithetantiallyvy from a non-hiiman
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consensus sequence substitutions, germline substitutions, backmutations,
and the like. The introduction of conservative substitutions, consensus
sequence substitutions, germline substitutions, backmutations, and the
like, is often referred to as "optimization” of a humanized antibody or

I%H'SE&%R&H @é@f&?ﬂxbéé%fﬂ@'ibfmz%ﬁl %ﬂﬁ%%@WQHQQ PYROG om the

antibody" or "substantially non-human" means having an immunoglobuhn

lvaxpitibaty veeighbnieaian semt®ocostAophete by HR NEstbaobuicndgpe variable
Haﬂiemﬁie/rqu%s%%‘s’/&ﬁ‘%%‘m ﬁroﬁﬁé’/wlhw{ig@éé&m%%ﬁhagfwwm #3ht or heavy

organism, e.g., a non-human mammal. Accordingly, all regions or ~
Péaid @wm@mﬁaﬁﬂiwﬁwm AOHIBHEMS 57 coff BRAVEesidue
BRMReglaly i o RANIRAN LHRIAN EXSER £ WP RS SRB8nA tion does not

substantially identical to the corresponding regions or residues of one or

mb;@mibeaﬁmahq ﬁﬁﬂﬂﬁ@@ﬁl@ﬂh@@é@dﬁm@éﬁ!’ hiadengn "corresponding
region” or "coyresponding (eSdNG: rHfERJA AR HARALSRAUE OLF

second amino agl% or nucleotide sequence which occupies the same (i.e.,
éqmiwmgmlﬁbs Hight asheaey i@imi;rti@éiméléﬁtﬁ d 3itst lavaimab becideden _

Q?iﬁﬁm %ﬁt&ﬁ%’&&%ﬁn%ﬂ?gr%?oﬂﬁs SN RGAHENGES /IS SPHRRAIV DR
alig arison purposes

ed for comp . The term "significant identity” means

fhan tho ligdty pepitidasellsaneinn, ssquohensepfinthins AA4E, NGUR andpsy includes
fhe RraoratmeEEBRL B T heionerdsauligap Weghte. Jiate al'fast as SEQ

50-60% sequence identity, preferably at least 60-70% sequence identity,

o Optafend e desss v 70abbofirwstivek cegigarmilystansiedl p lesarzbhymen
lRR8h AP M GISIS N e Bt %}q{sw&eéﬁgﬂlo%@le@@eto%%a?@iggm %fg%gst one

even more preferably at least 95% Sequence identity or moreé (e.g.,

Saeeriol idedugsubstibey] Wi teerpotsspobdiaatanise sty repdaadgmithe

wa.polentigerseaue %hmﬁ_%r%tlig}%@oﬁlQﬂﬁgnééf%@?eq}fet%mework
programs GAP or BESTF1T using default'gap weights, share at least 80-

opidusaq selsetedd@pminghp ssfara by ftieast 19e) 959 skigibrceortentiglc il inds
mergRiIecARAt Isashda® I@%ﬁ%%%d‘ﬂﬁ&“&/) %r@meiﬂﬁe&elt%%’@esidue (g,

sequence identity or more). sequence com%a}gison, typically one

sdatidieddn inodaling dherbaleosdgaenebaitoapichsoly tdstigisgusmdeasharaologous
%W{&%W@Bﬂﬁiﬁ%ﬁdﬁﬁgm% ﬁqggﬁﬁf%?é%%mn%t‘@ﬂWH interface.

reference seguences are Input into a computer, subsequence coordinates

are designateth iedtesabpdimensdhasncentifiolval grodrangnized
PAIRAMS BB AIE AENORAEH- G ReRMERCR EQMPATISONAIGRERRINEDRS and

calculates the percent sequence identity for the test sequence(s) relative

torciib ecferepeedagainnseT pase U I SRR BB prslgiatin light or heavy

ZRRAANRIRES: optional SPRIMA AlIGRMNEAL AHARIUERGRS: Ik GABRRISIVith the
can be conducted, e.g., by the local homology algorlthm of Smith &

vratepRading gninp e rstdes fao tiggmpeusy IR AbHsNb gy Brjfnsasin variable
algasithppfNesdieraanSa unssh rbsMol Biple 48143 HA8IEQ Bifdhighg light

search for simifarity method of Pearson & Lipman, Proc. Nat'l. Acad. Sci.
3bUS RS e e ApRerBEP IS IKle At dhsasrtrdsef a three-
Agithms(F6R BERE FhliabRSdA0:ang: CRARIIA A8 \WISERBRINS interacting

Genetics Software Package, Genetics Computer Group, 575 Science Dr.,

MrEHiaBRe VI SPIEYS RIGEIRRja e ANEE ordRg I ig s it et ggpable of

@H&@aﬁrt@rm&g@tﬁwﬂglﬁ&;&% Bigleawtnesrampiert AgrrtBm ¥ial DR
0

suitable for determining percent sequence jdentity and sequence similarity
ECHHBIB PASTORIGR EHAUGIH M5 Fesipdas d arB ARt ehain PRkise tsalue, an

212:408 (L290); Refarssfornar farmingdBl- oS hanaire o ispublicural model.

available through the National Center for Biotechnology Information

(publicly acce$&iMetHioERRANESNathsHAN FstatfsatBrdsdaf Qg to the

intesnal RV eE chiyRICalyy def sl RIQESAID RArSEIBES SR BR S ad iR work
perform the sequence comparison, although customized parameters can

also be used. For amino acid sequences; the BLASTP program uses as
defaults a wordlength (W) of 3, an expectation (E) of 10, and the
BLOSUMG62 scoring matrix (see Henikoff & Henikoff, Proc. Natl. Acad.
Std. USA 89:10915 (1989)). 10Preferably, residue positions which are not

identical differ by conservative amino acid substitutions. For purposes of
rlaceifiviina aminn acide crihetitiitfinne ac ~concarvativie or noneconcarvativve
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The term "chimeric immunoglobulin® or antibody refers to an
immunoglobulin or antibody whose variable regions derive from a first
species and whose constant regions derive from a second species.
Chimeric immunoglobulins or antibodies can be constructed, for example
xbyi@wueﬂereﬂgfﬁemiagaﬁmmia@eimbe@gkshuhimcgemh segmentsacid residue
bel to dlf‘f ecies. The terms "humanized immunoglobylin” or
SN AR e FOTIRIE AU S5 oR L LRAGRRE - emativey:
ﬂmfnesidg&&nﬂ ins mbaﬁﬁbadtesh a&dﬁ&mmfr@aﬁiﬂma@h hsidanized a
obulln or antl § are chimeric in their construction (i.e.,
dﬁ?g Fe%‘?‘gﬂ o IO FSHAN S8 SEcies of protein), theylnclude
additional fealures (he. extvddbiecif fiegionsdomfirising ddnon LRI
residues tor framework r. s1due ) not found in chimeri
BB L0 SO RN Aoy charh, St hod ghgye, or an
anigatityifdigg ﬂe@m@ﬂmﬁtﬂlmﬁﬂﬁt}oﬂobehﬂdéﬁ o whielpamyantibodiment, the
specifically binds. The er ope" or nic ter inant” ref rs to
S AP BOABEAID WA G R GG U O ARBGE) (ore peide (Ap)
witigestkindingriragroent igtaol) spedititaly kinds? Wtoﬂﬁﬁl@ﬂfbb&nbodlment
formed both from contiguous amjno acids or honcontiguous amino acids .
S APEEE LT AT O TG Tt R DG T R G having sorype

WHH%@%@B&H&@&Q&%%Wﬁ@ﬂbﬁgﬁ@ﬂﬁ%pﬁhﬁéﬁﬂw&ﬂg denatuhitiginds (e.g.,
solvents, whereas epitopes formed b)ll tertiary folding are typically lost on

tResitsaHy DI Baeh e Rig Sve W@mmp@xﬁ}/@raa}%ﬁ R geeregated
Jﬁp?StIﬁ)’ affotheP ele‘ogdgnérg i 191311&&ogiéb%ﬁlﬁ%fagﬂ@?eﬁ@gﬁfﬂgaﬂé@ﬂ%ﬁt captures

atial conformation. Methods of determining spatial’ conformation of

epitblsesireladeotoblexsimpid) xIragnothstaiiobrdphyrantiingimanslohalin or

e [

e T B e LG D of bee
mmhmtl isspthiat (ueﬁingInz;@ttlaeczthmembﬁdﬂpeenanlberrdemel@bmlmsrmégen
immungassa n'jré"(‘)%'s% fe fi‘b"g%"f QnsAatibody 10, blogk the Binging of
ano%ﬁ% arnin arge igen, i.e., a competlt]i blnélllng assay.
SGobogdetitive mﬁdmguscgib&arhn et gam assa}ngrﬁm&mtheduces either or both
%mtmunogooé)ulm %1355 t |nh|b|t s ecmc %O of a ref tence antibody
54 com r]i)%P ntige umerOLPs es o comﬁe(fltlve binding
assays are knkmvmofbereetamnimm]|dlphmmdmetﬁéawneujdﬁﬁmenc immunoglobulins

d|0| ), solid phas dlrect r. indirect enzy
o e A B S e R S g fortn o SBCQ
MBN@QSdﬂEBQ)?D]N@g&B R ha88)r smimbdﬂnmﬂ cll]renhblonngwuuilm or
E'I;A S Il‘kl d etalt dl LPF e13r71 §6d1 8t SO|Id ase}d
Abefed é%s%ﬁfg jileh p]ﬁasglaoré Tt 218d SaRawich & assa "i88e 6w and
Lane, Antibodigs: if ralnophvbn}iMaiuseatiEd leSnine Hantbor 8tessited for use in
988 %orlrlld% se. d|r ct Iabe}len IA usi r%ge'lzl 125Ia%a{ see M rel etS ‘1 one
erIaifqmonoﬁ %% )a]?nf (itg%r§)) sol phase Crhio rgawd ETA
(Givedingeat ahe Viiraogyn fésqots 419804 aﬁdrdvmﬂfﬂgbml’edaﬁhg an amyloidogenic
olde hauer al., &and. | Im I 32: 77 .
assa |Evglv e%%reso%%%arsl Sng{ éfglnv Soun oggesoﬁ§ sur?é)ce %r%qge glfective
beargegfé&ﬂwmﬁﬁhe@emamnm%lﬁmhd testasonied dgicbulinand thdabeibddiment,
ferenc unoglo uI|n Co tltlve |n ibitio asure .
%g}\rﬁ%ﬁ?& e%t%rr% atnnfaf%Ta]b T ouRd to t Seﬁs%? §u§§cegg%{%e i
iherpresgnielof ahéctmbndrhurﬂng oL phetseedbp ticel testrienmiiisodiesiutind are
RAIeSEIN I RXCess, sl when.acampeting apfinad s prsgent in
excess it will inhibit specific bind Ing o a reference antibody t6 a common
antigen gytatlleast 50:66962H54609/46;:60266%11657109617Q75% arrarores well as
An epitope is also recognized by immunologic cells, for example, B cells
20and/or T cells. Cellular recognition of an epitope can be determined by
in vitro assays that measure antigen- der?endent proliferation, as
determined by 3H-thymidine incorporation, by cytokine secretion, by
antibody secretion, or by antigen-dependent killing (cytotoxic T
lymphocyte assay). Exemplary epitopes or antigenic determinants can be

found within the 25human amyloid precursor protein (APP), but are
nrafarabhlvy thiind within the AP nentide nf APP Miiltinle ieofarnic nf APP
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consists of residues 672-711 of APP and Ap42 consists of residues

673-713 of APP. As a result of proteolytic processing of APP by different
secretase enzymes iv vivo or in situ, Ap is found in both a "short foi Ill", 40
amino acids in length, and a "long form", - 17 - ranging from 42-43 amino
ASHS 0 fengibu RIR PR SRIRRSS R ARUIRRIG B RERINA e Rénts or
described herein, 5}%2 located within the N-terminu?of the AP peptide and
imenyare godiakie shaifsin amino acids 1-10 of AP, preferably from residues
1-3, 1-4, 1-5, #8, }e Al BeRlib Afth Aditional IRieRetsPitlRnesfhe 12A11

antigenic determinants include residues 52-4, 5, 6, 7 or 8 of AP, residues .
Bidesangcapld oloaPb Bithtisinden produyise sdvgpapasl WRdd jpmunoglobulin,

ibasheis. spid 12 Rinddo,an-aRIEPRS WithimygReciedh residnes ciuGe idues
%glﬁg‘%wss%aﬁg f%%%ﬁ? i% that the antibod sygegifically binds to a g residues

poRIitesebrision e Lse amseliagitsdbracedimensonsh shucte of a 12A11
exAMRleL RHGhan eI ARSSHNOINREAR A BGOSR SNEIY I 88iEN g said

within AP 3-7. Nor does every single amino acid 10substitution or deletion

wiAdhiaPesiduss cardlalg fsibisriEan iy Ao BpBIRIREL ARy AT G épgion
BMmyiaidagenicidizerse sitsludesan dseasaine o Gatedwith (Rk Gauseted. The

by) the formation or deposition of insoluble amyloid fibrils. Exemplar

A BT S ASE A e BURANS F S Sy o o SEQ ID NO2

arutieidesisiAZhGImES SoiReAeR SORH 6:8086hdiaRRIes dRAKINGRN Smage of a
disease, Huntington's disease, 15fronto-temporal dementia, and the

prion rémemeglaBrliasilé shangising ehebpshshan ey therat

Creutzfeldt-Japeb gdiseass iR ikinansandaaiaRieandB 8600 sheprabdltered
cattle, respectively). Different amyloidogenic diseases are defined or

sffarREvpeippysticd Anthrabid D BIPP SRt BSOSt I FHe it
dERPRUREN FRTEXRPPRIE ot SLBIRES E dPAtIB S HAVIAY NZRRINAES obulin of the

disease, fi-amyloid protein (e.qg., 20wild-type, variant, or truncated . ,
LAY R BEeHPTE eSO Bir oI Biitle WBRSHONEE i amino acid

ATeid deRasit AGO I ARNSIREN R IHiISeARR S B RKATBPIBAY @ain. In one
"disease characterized by deposits of AP" or a "disease associated with

qEosits et Alre g difiethumanp R dilbjs of ook AlasphectaRges at least one
iDL RERIGIT op | Beaibiioid RRAtEIR g ch3sasniRidthe Amanele{flilin has an
peptide" are used interchangeably herein, 25 An "immunogenic agent" or
TGP ESPABIS- 86 BRI imm@ﬁ&we%ﬁ%%wﬁg@a%&mfﬂ In

ibself amAdRiBISHRIR) f-amamaabrptionaily ihearitneioatieaa effector
adjuvant. The term "treatment” as used herein, is defined aa g%g ctor cell

ApRsamisHeB AR M Serad B OR dAE Sttt g SR RS PEtisREese
applGatigRior AdmiRstaten el A inarapgubiccagemna e dsalatethtigsittes,

or cell line from a patient, who has a disease, a symptom of disease or a

ﬁféﬁ%ﬁ@éiﬁ@ﬁ%@%‘?&‘%fd}%ase, with the purpose to cure, heal, alleviate,

relieve, alter, iemedy deseabaiatecmpeareniafecbihetiseaseath@derstanding
symptoms of disease or.the predisposition toward dj The
t

) ease.

ok o2k SeH B U BT 1 JERNE P ount

sufficient to achiguerai ahleasiqastialiyashievaibeydeavetliafteciadf@bly herein)
term 5"therapeutically effective dose" js defiaed as an amount sufficient fto

dhirerDioat RESITHAATANG ARRLE U AR AR iR BoMpHitEaSRE e of two
prlieptalerdyigHiferingsirand tindispaise. shmitiuals eifegtiverforihimtisehain

will depend upon the severity of the infection and the general state of t

RS B TSy Ao 1 10 S e G R R m g™ Snele
hmanand:Riflebalamerakaip i bjedisathdodOrdasida eihwrappopblylaeiien) refers
or therapeutic treatment. .'@ol%:),le" or "dissociated" A13 %afers tod Hoht
iBA-BEYrEbAtHG f HEaBE R RILE A BT BERIEC M EItS MBFOmERE » 18
solblead welideligomeiiczsa) ublesAdBpbe lypepticts {on residishali3 which has
dimers, trimers, and the like). "Insoluble” A/3 refers to aggregating Af3
polypeptide, for example, Afi held togethEt by noncovalent bonds. Ail

15(e.g., A/342) is believed to aggregate, at least in part, due to the

presence of hydrophobic residues at the C-terminus of the peptide (part of

the transmembrane domain of APP). Soluble A/3 can be found in vivo in

biological fluids such as cerebrospinal fluid and/or serum. Alternatively,
cnoliitbhle A12 fran be nreanaread hy dicenlvvina Wvonhilized nentide in neaat
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30 The term "effector cell" refers to a cell capable of binding to the

Fe portion of an antibody (e.g., an IgG antibody) typically via an Fe

receptor expressed on the surface of the effector cell including, but not

limited to, lymphocytes, e.g., antigen presenting cells and T cells.

thbetidiy tqadfionlyrefedsatoi ge€- t€hmnahrédpomor anflygG@ntghddyainmegion of
rticular, the C-terminal region of the heavy chain(s) of said 19G . .

e U S o e S R R RS g 3 o

SaidtanparytHighty, afamagits) is yptalydosiseeshds s panning fréisul fide

about amino acid residue Cys226 to the carpoxyl-terminys of an Jg

iy P PGB TR AT, RUTSSGHAG CHNLER oty e Ltansdssd on the
fefined ak hesequuhdidesingioh thalesitleiasiies 9f edrilgs dieawiahbims in the
antibady using the EU index as in 10Kabat et at.(Sequences of Proteins of.
G SR i SR B e I PR G40, a1 N HBR v
ahidendin bBethesda Mo {1 991)htxpiessiynncoipbsdiec: petepeinyde “domains”
reference. The term "Fe receptor” or "FeR" refers tq a receptor that ,,
BiHOLTH e fagit Sr el oy Tyt PR B R A D
TheFedeginn afaamaantibitdy ahbite dy, larhi gGaintiteadyyrirdl udmt&ehaigdabty as

limited. to, receptors of the FeyR1, FeyRlIl, and FeyR111 syhclasses et 9
R AT 3 R vt SRSy SRS NS of trsd EOEpRrCL
Fengieepthiis arenavigWéshini RaveialuaiishfynetaAnciniRes. difiernedab
9:457- 92 91);.Capel et at, Immunomethods, 4:25-34 (1994); and de . .,
R R e R e T R
Thdrapeltic Bea0 T t§omains). IMiluetidikal donddinerafeulititealydightathain are
the invention comprise. or consist f immunogens or antinodies, or .
R AT B biing B A TN SR AL deble
basigiaitibody stgiotisrat tIILiSdonmins Yo Theriprsatd détiamenobP2m antibody
ubunits..Each tetramer is composed of twg identical. pairs of polypeptide
R A AT N G O TR (Reth JE o0t S S vy
CaboutdRtait KDahiddTe ‘antliioete rnsnal ‘padiodoofataoh chain includes a
variable region,of about 100 tg 110 or more amino _acids primatril . .
responsible fol ngBn RSN on TRe e g b 1o R SR b Sigdy chain
ohainivlefinelsaincbnstant ¢egiapatmapiytr@spbaditde far éffbctdrin or a part or
30functign, Light chains are classified as.either kappa-or lambd
o e Lsapoap e TR R S SRR R Bcrec
gansroaptions ¢6 yaalphaite)oddda (ol). of @psifonple) lizte abbitat50:600s or light
residues in length..and define the antibedy's .isot S IgM, 10A, .1gD,,
T e R TR A e SRR D i 0 o
toMRTsnTdneptasml ‘ohoongitifraefeveott eegytolsiiar TEBiDH af definoteier for.
example, an immunoglobulin or antihody, Immupoglobulin or anti 0dy) :
domains inclu@%, 0?0%%%11% esj rr%né%? oeSrCSS&’f‘eg %é%égg(t%gﬁfiézgd%{/ymmc
183p] Gatechsiydet lah antibidiescivhiphdisidfithepontach dritafstrig i doailgsh antibodies
have, for example, two domains (VL. and CL intﬁg VY, .Qﬁt” fors t
ARG RS T o 0 RS Ot RS S DSt refer o
Withim figtticanef he awyilohding, ahiebedyable machuprstentoegions mrejsinesidues
8. fedion. of Aoyt 1AL MOLE AMIRR 2ciRn wib.teeav Hhalnalng: vi
%%rrllc uéﬂﬁagtaoxg‘“?g’g%%]% taﬁ%‘io more Zm&???g 'ac%g?%see generally, .wa
Fuedaalemtahimmaticdiegyn@aal avingat, Grepeg] favenbPdegy, aitipody chain.
Mol ANEOBRAHE D (SIEISGREE I T SV Bigh ALRUIRESRS)s includ
%%eg%ﬁgsb?g régions o@eacqhyl% ht/heavy chain pair forxm _tr% Iz?’r)tibg%y s meinde
iatdiRgb3ite(abhi2s Fahdaratpahitidodyrteass twidbitsdim G asitessnEhivdpeinragment”
bitncional,Ar LRRIEPRGIIE AR IRA 6Rn IR W RINING.RIIES A 081 RA0 Ei
T‘Lhe cha#m% z%%peghi It thgﬁsiame general stﬁtjg(l:,ture of relativelc)%rconselrved gemor
framework regions (FR) joined by three hypervariable regions, also called
complementarity determining regions or Cr‘DRs. Naturally-occurring chains
or recombinantly produced chains can ~ble expressed with a leader
sequence which is removed during cellular processing to produce a
mature chain.
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20Mature chains can also be recombinantly produced having a
non-naturally occurring leader sequence, for example, to enhance
secretion or alter the processing of a particular chain of interest. The
CDRs of the two mature chains of each pair are aligned by the framework

£68i90Ss Ghabingbipginguto AspeaifieneriieRe afesaNGHMINA KA ey 2Reore

terminal, both light and heavy chains comprise the domains FR1, CDRE
Ry cOBR 2R iR dhe PRI ERAANG is referred to in the art as

the D=, T region, otdhs ¥asiabla heayy chal ek g deeieRar e a protein or

variable light chain. The assignment of amino acids to each domain Is in

RPAHEL Stk 8TdieRMiticHé b Rapinsdefiancesssipidhsio B For example,

4@@%@@9;%@& (eterestNatianal Mstiiuesof bierlts, Bethenda sMRuASF  light
30 and 1991). An alternative structural definition has been prog_osed by

RSt LERHNY WP  BiBE a6 hebuaye NattiPedueon 89); Andfibody

MeknBigleJ36:8D1i 6498 Lo ey einaltalcolectivaly sefredteBsoGhathisnt

et al.” and incorporated by reference in their entirety for all purposes). A.
Mitibodies Therapeutic agents of the invention include

antibodies thatssReqifioaiBindto.ARRILIAI O tGEEOMAARE BES Bb A& xhibits
amyloid %??%lfj‘é% Preferred antibodies are 5monoclonal antibodies. Some

30RIS AR iRY SRSETHUAN Yo g Q5 GRIGRERM IS AR Wb P! exhibit
bindinente hasehdbladorm: emsiAindapsgiicaly, tadheatarlabledanms no

without binding to the aggregated form. Some bind to both aggregated .
SHESSAGHIATO A, SORTICHITOTTERRF ViR PP PRREGRS R PrdteiaBRyfe epitopes
bavean-RtgslennRiant inateRar Bhlaast sulficds piafiHiesenstadTiagiQsT at least
to interact with an F-e receptor, Preferred 10antibodies are those

efficabiodd al StiMutdtint Fevheditintimageristdare d0allin plataly greater
fhamedt isotyRe dafed prerietarrad Rrsaneenaddthavina gbasoatliniyenf are also

human isotgpes for the FeR1 receptor on phagocytie cells (e.g., on brain )

FREER IR BErSIREYRS SraRPbgimPrTSY. IR gt PRttt nadng affinity
ehinyingilaedas healattesthumauitanle éentgstinomiyive' eNicagydirably 10 to
animal (e.g., mouse) modegls of 15Alzheimer's, Bispecific Fab fragm%nts

¢8n Ao BetssatsHNKIEH dhd GrrYlor the ARtiBedY hak dpetiiclt fgPAgigniticant
apsidha@they fos dpdadesapias: Ayalemenantiaadias bineiahp withyae.g., an
binding affinity greater than (ar equal to) about 106, 107, 108, 109, .

YA S T AR IRRTRNAG QRIS thtEh EXRB 6t %Hé‘é‘@‘%iﬁﬁé%?? ARG inds t
@mibﬁﬂi%%@ﬁﬁgf%ﬁﬂeﬁiﬁ%Mﬁpﬁo‘t@@ﬂﬁ%dﬂ??&ﬂﬂﬂ RRIPE-AB proteins or

conformational or nonconfonnational epitopc. Prophylactic and therapeutic
ORRtiSS O antispdidsEairipe esetiderigahd sanRjameanifiaritibgdy specific

. i o rofer o
B oo D oot A i T R e e
rpsienes @nﬁhﬁﬁ@nApra@sigwaréat@e,-nﬁwﬁp@me fnhcentopeipathieording
%%%ﬁyﬁﬁ-%é&%%%%dkﬂ&%ﬁ%@ﬁﬂﬁn tivleymaneclenat-amibodiesific binding

75having bin specificities to different epitopes are used, for example,
andstripuagdsirsenins fafeitepd wirhifyesdopeompsitixg Riadipg assays.
co-administereg yith. af, antibedy spreilicden areRteRe.AUEREe Rkhniques, or by

residues 3-7 of AP. Such antibodies can be administered sequentially or

swavaHs suslyenitabelgra gs ahyian comipusohylbihePindinapagpeaissoclude
ke yises)(egn fdmipistered of ceragminiriaiagle- 3RERILARE RRECTOIYePthan

an .antibod’}}/ﬁ%e}p be deterrrl’lr]ed, for example, by forming a phage display
liB¥aPgaHighieh biftartionale BB rS QEpral ifre e gl dpvRegLobulin or

Theage digelaw ireistben selaciad plorermmhessRecilic®iypecific” or
binding to an antibody under test. A famllt/) of sgguences is isolated.

Thiiensiional @mabreilyscareitisial domritomnebad s Batimgde oMb chemfigavy/light
lengths.akflanking sgavenossdhdifiesenbiprelR! anfhCIRRUIB B CHGIuced by a
sequence showing specific binding to the antibody defines the epitope

bound by the antibody. Antibodies can-algo be tested for epitopc

5specificity in a competition assay with an antibody whose epitopc

specificity has already been determined. For example, antibodies that

compete with the 12AI1 antibody for binding to AP bind to the same or

similar epitope as 12A11,. i.e., within residues AP 3-7. Screening
antibodiac for enitone ecnecificityy iec a2 1icafiil nredictor of tharanaritie
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15dosages, dosages of antibodies that specifically bind to preferred
segments contain a higher molar dosage of antibodies effective in clearing
amyloid plagues. Second, antibodies specifically binding to preferred
segments can induce a clearing response against amyloid deposits

watibguifingicody & cledihgofuespartieyadgdonsidmalih R qidlypeptipesnts. See,
thereby reducing the potential side effects. 2 , [ onhutpan
R T R R A g L RSy -

Jomexanople4anthodiess Bavimg specificity for the preferred Ap epitopes of

the invention, Such antibodies can be used in formulating various .. ’
therapeutic cgﬁ?p% i |0%§18?ﬂ%zee§1%rﬁlt%ﬁgg%{3%¥%re(freréll)lf%? Blrzoe\#glemb()dy refers
toaim plemenidoby determitingl yegioisciod¢h et peastuatiohuof dwimdmzedmorglobulin
chimeric antihodies (described in detail below). The production.of

WG ﬂ%&’ngh (1)%%Cfdnaat:lelg%sﬁt§)(5lg iggfnélflgl.z,emd n?e(,)rg%fhage%cplzél,n grijrr%aetée,%bbit
‘Gruraincaxd bemenogiishie dioyn farréhampiézddumtihixipgthm’atimnad Withmanized

AP. A longer.pol tide,comprising. Ail or an immynogenic fragm toéD
AP SR R b 150 BBt oKL N Lo st on
iSeeuhiariobuBnlanaiudiachnoolperatéigiyréferenchdor albpetpeseshaving a
Such,an immunaogen can be obtained from a natural squrce.. tid

SRR TR, SR AR SR e
inenansginistbrect fusésbdy athiecwisd coenplesedeeitn micar remiprot€RRas (e.g., at
describe low. Optionally, immuno administered.wi

P e R B R e el SR AR from o
mentinisteredincogijoindtioovithilzn araigefusigmenitsithednsuinegions (e.g., at

onse to thet 9@t{'ggn but Whell”_ll ad inisl;gred alop(ae ﬁl%scﬂé)&%ﬁe ?é?erably

res

ICasBane constalt Fenon o porion Indlbd T e s O e S i P Ter
tlesponsstdy sevenaliméchanisofs: inclugiciguiym ghocieenr8onniamend, variable
stimulation of B and/or,T.cells, and stimulation of magropha. %9 %ﬁ%'i
)i%lgrsl o) é%]u@élrrﬁaé%eg}ﬁ@ec as' élg(r:% eerg %gflovﬁlc%lr%% ef’illtzfaJe reetm%l's t
wdjobBnteiptioVed s incongietdcadpivantdsipréidaed Yori rimbnizeatiork gegion

laborator: imals, 10Rabbits or guin ids Il ing
e TR L U B MPIER D s
éctprrionipgssiierproiédionswaebtaderformme dais-foltosvsinti@gnoglobulin or
Qrg%g@nsgenic mice are immunized with 100 ug A131- 42, plus CFA/IFA

a Juva%'t, and euthanized at 4-5 months. Blood is collected from

immunized mie: [hB1$s SepatateadlirofroothdublondresrpusiebnsnAngbbbgdy” or
S u%%@%égﬁ'}; gﬁ}galr(n %%989%{?@%&%%8&%&'&4 Qlﬁﬂ%gl Q%ﬁ%%%fobulm or
chromatography. An average of about 0°5-1 mg of immunogen-specific
antitbslyeisiobtsinachpe foncasmagisingarpesed. he0=gRO phgres at leaspfg0%,
9&9@%'0 Ié(sl_@@go t%re %'O%W%@&CJQ@IQQQQ%W) Mﬂp%%ﬂﬁlﬁncﬁ’gnp&ork or
preparéd against a fi-agmcnt by injecting the fragmient or longer form of

ABSHY se20mIsgsengredimivia o dormascaiher sorssniiat theuhyhridontas
E%rrlgé}l&[ltg% %Xn%&%ﬁmﬁﬁlgf Qé%%ﬁg ﬁ%s@%%”%a@l%@@ﬂf@ﬁsaﬁﬁd the like.
screened for binding to a specific region or desired fi-agment of AB .
Wixhbutdsineting 6 echeemanoysHagiiiigTragPRepREUST SRAUPARS [gthstitutions,

ggﬁ%?ﬂ]l'g %B?ﬁ&%‘?oﬁ%ﬂ&@ﬁﬂﬁﬂﬁ%o@% R %ﬁtﬂﬂ@ iﬂi&g iQ igﬂg}gngfe?x%@f?)t 'e%oqgfoff?lﬁz ation”

ollection of deletion mutants of an Ap peptide and determining whic

déretion 2nd emibasinetshine antiopeBindiigtea Bl dsgessd-fyman
EXALRIG L VHEsIa R Bt o ELd s TR Rmaliest HFagMSRLLQ BAGS an

specific’binding to the anfibody defines thé epitope of the antibody.
HravmaaleliamtopsiBpdrisiscaan 3 doastdintinad pigisablygblaish dsdayp, more
IRbioh) @ st ansb retgrance egvinadycampate: for PindindiR.AB i hedests., a
and reference antibodies compete, then they bind to the same epitope or
apidpexBmaiBidntly proximal such that binding of one antibody

interferes with binding of the other. The preferred isotype for such

antibodies is mouse isotype 1gG2a or écﬁgli\‘/alent isotype in other species.

Mouse isotype IgG2a is the equivalent of human isotype IgG 1 (e.g.,

human IgG1). 2. Chimeric and Humanized Antibodies The present
invention also features chimeric and/or humanized antibodies (i.e.,

chimeric and/or humanized immunoglobulins) specific for beta amyloid
naentide EChimearic and/aor hiimani7zed antibodiece have the ecame ar ecimilar
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15 preferred. A typical chimeric antibody is thus a hybrid protein consisting
of the V or antigen-binding domain from a mouse antibody and the C or
effector domain from a human antibody. b. Production of Humanized
Antibodies 20The term "humanized antibody" refers to an antibody

comprising a&x‘@é\ﬁfd%(gﬁw 0GP USINGYaLabe: IRgIoRTaMRWRIO globulin or

residues substantially from a human antibody chain (referred to as the
atdwdtoronahuhoalebakd srasipeePplnenmeRedsrbadnnsprsniavesily the
dptermin Q&@Qﬂ@lﬁ“ﬁ%&%@ﬁ"{x R BANTE ANHRAGY: SEIQSRAIAShe or more
the donor immunoglobulin or antibody). See, Queen et al., Proc. Nat[;

mReiad heelausneHeelebeo stanas¢108Yy, tlgms g3t 5885 080,
M&T%s%%ﬁd?&g r&RID 023820 2 UL LR LU AW Q48T POHIMYIBLEA IS
5,225,539 (incorporated by reference in their entirety for all purposes).
istcebseat ragrontiyhitpraaastthersaalsd isubegaRtrAY bPEHEPEIpSroRgen of
U MMHeeglaRy iR 30T H&c%&#ﬁi@g.@%%ﬁé@%%ﬁ HPRsinkR aayRaan
variable domain framework is most likely to result in retention of their
worrertespat APl EtbE I thE eI TRBYENSiain framework adopts

the same or simiac coriormation fa-heause vaniale, eyt ftefences,
which the CDRs originated This is achieved b obtalnln% the human

vasr bRl efem hehanbaritip oanesamsdsé fra K idettingdefault gap
SXRHE ahigh Hegr8e OlcssAYaNRS eREY; With Lr&-ABWINA MRIIBDIS0Y, sequence

framework domains from which the CDRs were derived. The heavy and

iilgntienaneverrsirechnibiverk Tediorsseawpecdderbl fraMetRES SARRS Git Least 80-
§iide ﬁ@%%ﬂ@@@ﬁ@@ Y RS8aHeNqe S DoeoRuMaB RN Rady.S BRI URRE§R eferably

can be the sequences of naturally occurring) human antibodies or can be

goeaEile setjsaResdentibormPTUNEN ARSI S deeRIEIapBIRTTh The term
SIALRYNGRENG thidi S KRRIa[BLal, JHIPimally aligned,

?ﬁ?ﬁ%ﬁ%%ngaé?g%(l%?% aln(t:i C%%@WO%/ZZGS& Ha?%lma v

ﬁaé?wﬁéw the POBIIBAE Bmy%%%él}ﬂﬂ%Hﬁ%af’éﬁ‘ébﬁwﬁa}#ﬁegwaé%w 80-

ymnuRoeiRbulin ARG aRRraRN %he&m%eg&wm&py%ﬁb@e

next step is to determine which, if any, residues from these compaonents

BFeebhe s LeRstiRSE SeABPIRRIHSHHE SFOPEride & the sty e 1dentity or more).
Pumanizad aniRpslysdn genesal sHESHEEABO M MaN SR A&guence, to which

residues with murine should be minimized, because introduction of murine
iR INET SHS SSTHETTEK OY IRB WHEB I BliiGRGYPatison algorithm, test and

Ryman-asthRause2otiRARY S HAMAtER SRAREGUEBYIRAGInates are designated,
Art-recognized methods of determining immune response can be

HeMFSFATaTY 18 SRROFIS S AARAN RIS BEREaTh DA RISTA B AT B urlrig sequence
clinipalitiala Latientsadministerediupanizet auikediracahegies an
immunogenicity assessment at the beginning and throughout the
é?ﬁﬁﬁ%f%%)ti%lﬁwgé?dﬂﬂﬁé%ﬁf?%éew,&rlé%‘ﬁérﬁ%}et ﬁ%@é@&féﬁ?f&&m
%%g{@mby detecting antibodies to the 20humanized therapeutic reagent,

iIn serum samples from the patient using a method known to og% in the ar(ti, cg

including surfASBIA5ANERITRES A4 AERMRISHR 05 G TIRERIE SRR B grgiducte

$9/idlndasenbiSiOegnabysithm of SniGRIERIW ainaacids. frpm the:umas2 (1981),
variable region framework residues arc selected for, subst‘tution baﬁ? 443

thethpberiplagn AR BHEBRIEB LN HStiSA S Kl Bt Sihdiny ¢ £70"

aigeNb ¥ e YBRRMTSY indapesitinrieidadrag: (o R regiens Withdameh Acad. Sci.
variable framewaork region can result in ynnatural conf

imatiopal .
S i bl B CERRBISEEB EBISER LI B BRLETT AISTRLERd OAP-
eeiites;, [eAd Tl ossiof Astingiaffikityidhe sielertien af Sutinaraistkage,
residues for substitution is determined, in 30part, omputer. m deling. .
(SOt AR ST RHE oWl EP e He AR vaih R P Bra g P ion (e
hree-dinansiorakimaceseinrrutoogiobulitealesuisidgygenekabxample of
molecular models are produced starting from solved structures for
immunoglobulin chains or domains therddf: The chains to be modeled are
compared for amino acid sequence similarity with chains or domains of
solved three-dimensional structures, and the chains or domains showing
the greatest sequence similarity is/are selected as starting points for

construction of the molecular model. Chains or domains sharing at least
EN0/4 caniiance idantityy ara celectead fhr modelina and nreferabhlhvy thoece
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15particular amino acids. For example, when an amino acid differs
between a murine variable region framework residue and a selected
human variable region framework residue, the human framework amino
acid should usually be substituted by the equivalent framework amino acid
dtgoni the thauﬁesﬂmlbetﬂm\&hlenﬂmﬁ@pa@ﬂmbdympeeﬁddm@t dheé sminnce

acm%ﬁ%flg nlog g‘iﬁe[n 1 %ﬁlé?\?ws %n §d Jc—?s%t%edthn A&s_g& Iest %‘Zjla %%lt OBZOZ

egion, & INESracts Wi region (&
Wit R DMK GSAfﬁf/amFbee@mmmg Hetefm medybgso@mm]tehymudéihhg)hrough
artici ts' nterface ue
e e e S R RS e e the

NmmmdﬂsrmmﬁmmmMBh@ewmmabll|f§/ytpi¢hlbctll¢ﬁmhrpm'gngm
with amino ac ds on({lg(()e A O%H ccor(ljllc%g to estalcrnflshe &ﬂu calS 05%%%&1
alfa&%reﬁf)l%a y hygr enb ing, T AR det Wakss forces (ﬁop]ﬁ

patemeﬁwmsaraakﬂd?me hkead BEﬁiaRimnchérémﬁqwmkeseglerﬁwéﬁéptegrm uses as

bat et al,0 workresidugs,
ggfﬁ n?etd abw?fa WSupr’aanc%)ﬂj%ﬁ%%éogt@t rir?eoo|(o§kf}(=is%ges asl,el% 2 scoring
Mfmzedsbaylﬂ‘dmkloﬁ &tthslmdffaHm avoiiodacil Sprdgeatshe (RbusE89)).
antibody may be tedf rsubst tution jnto the hum bady.
Residues Whléb are g’é"en‘% 5 R é rgl |gln rEl:nn(L:L{ (fg arlr(;'iano81 2@?‘&%
ces@u%zma ;ausmmasmmmedtatﬂiysaﬁacenmesomef@ﬁamfgm theORRSLSN
uence of the humanlzed immuno obulin chai
e A ISR MDA g folows:

Gtrcalp‘, th}&k(ﬂﬁfo’medsb@e@hmh)a K@emetga laChdthaLaihel GeskpGUM@utral

The e aming acids.are ic like ter it

v

R R B A R K B o
thesdonide ARRSs)andeduce affinitgrdVioreopeY, (ths@dqawmgmm@b@lds

ter ct irect Wlt he a I 47 -

?ﬂ%é%t q?’é Pngg)?goréte rgr%@r y re%egrgf%c!:% %% nt?ﬁfe%énp Kt e%%nservatwe
anhmmmmdsmwﬂwﬂwuﬁnohmaﬂowwmabie mlﬁeepthﬁ $h@lankvgenN0n-
Ocontacts that fl [
ST O SO N SRSt g FRHRR o
detehainddunytlsecondary structural analysis to be in a spatial orientation
suificient 10 alfeet b0 T ERAIRD- NG SOAMIME T ISHENRSBA antigen with
"otherwise interact with'a CDR region" are Tdentified by analyzing a
thretidityehsionalithiodefastahefdbrass iBimemdiegtéBuiirefdhy. cerresponding non-
KRMEY dgi%ﬂ%'é }Edﬁ&ogﬁl}&@ W@tﬂedﬁ%}ﬁﬂﬁh%ﬂ?)em%otay ically ﬁkmﬁg affinity

origina onor antibody, shows that certain amino acids outside of the

chIRS e bloverizaherGbRicandlhhoeca giwtinsrofiimititg Gtiresiakting” M, 4 x
?’Mmg}% §Ci%9 e th%@ﬁe?ﬂ%‘?ﬁ%@&%ﬂg 'Bﬂ)p%ﬁﬂ?ggf XM %Iﬁlunoglobuhn

orces, hydrophobic Interactions, etc.”At those amino acid positions, the

do o hogsiphebiotglihaimro b@l@eﬁaﬂ@dthaw@m Foakebptde “direct antigen (e.g.,
K@%ﬂ%@how am H%fﬁ%% {9%?@ dbﬁ%%m%ﬂg% REGREAIOGI0, an intact

cr|ter| genera ave a Si e C alin atom about 3 angstrom
imitsufae bftedimeratont ad tHer @GDiRsmbdmstregmizin thereedna spatidsiehding

pistast Wi e COR A10mS a6GarNg.9 eSaRSNGd EBTIAl Ol ERantialy

e In the cas ‘atoms that may form a
hﬁ&mglemdbdm dhe IBavisanbgkiusbain & lseteve entigrirbiudies, i m ftects (e.g.,

AlamadiatAoReliARNh e B IHMEASHI RPMCRIIBRY VA ARy

ces. He ce, In"the latter case, uclel must be within about

®1Ad@gAf{ﬂgmhétb@n¢p®f e iindenil/abiénh i} ferthenatslersofonrgnitude
Hﬁ%&?&@%%ﬁ@@@%fa%% ing- a%%l% ﬁcﬁﬁﬁ%gé‘?n@{{ﬁﬁb%bb&fﬁ%@sﬂlg an

6 A apart. In determining whether an amino acid can interact with
m@a% dhigndestane serbmetdorsidemhe st 308samirokitiasidbhaliest (¢.g.,
chain CDR 2 as part of the CDRs, because from the viewpoint of

structure, these 8 amino acids behave rﬁ(%)re as part of the framework.
Amino acids that are capable of interacting with amino acids in the CDRs,
may be identified in yet another way. The solvent accessible surface area
of each framework amino acid is calculated in two ways: (1) in the intact

antibody, and (2) in a hypothetical molecule consisting of the antibody with
e CDRce remnved A cianificant diffarance between thece niimhare nf
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incorporated herein by reference). Framework amino acids may also
occasionally 10interact with the CDRs indirectly, by affecting the

conformation of another framework amino acid that in turn contacts the

CDRs. The amino acids at several positions in the framework are known

deche deRpEantfor dele N R G ERRAABEABAIRR:LE: Bis £8BabIR 9f, decreases) the
interacting with the CDRs) in many antibodies (Chothia and Lesk, supra.
ottty alprandid NSRS o antigodrdoEpiigspipgisg fragment

209 IhwhicRAIEIRERRPKAISY ReseinPywelerence): fbhese dutlhotse

identifled conserved framework residues important for CDR conformation
By RARYST Bt Qi diansal eharaetb v aRTRSREsTrRe ntisBRifs cking
analwgedifgll into a limited number of structural or "canonical” classes

based on the conformation of the CDRs. Conserved framework residues
within memberBsPEDOehmsHicAMpEw gleb R I Bedi Sr{srica pn
ﬁﬁﬁ&qﬁs%}o@@m@eicﬁ{ﬁs§usrku%é@@w@am@@g%£d&5vaﬁoﬁpa 335t4Bebids and
71, 90, 94 and 95 of the light chain and residues 24, 26, 29, 34, 54, 55, 71
WHASOSUTSiAB! ROy Chei SARRMiBASTFRL RS e Ghitsgpe immunoglobulins or
stitue- datermipina-degidues)campe idepsiied aseprcingdortbe
methodology of Martin and Thorton (1996)1. Mol. Biol. 263:800. Notably,
EHRAAl Biaszar p s YR ongng A e pits fght ddRan humanized
2BiRthobloiid4 P e Beaw chahd pumbaunthREERINIPEIeokpag R ric

known to be capable of interacting with the CDRs in many antibodies. The

G o R e B BRSO S S nathdefighe dRAfh AHheBeIR I8 At the heavy
shaitRE Asikalwiniotesackwiiihe Cf R Addilienal sesidues whied regions

may effect conformation of the CDRs_can be identified according to the

BT ot 0TS StEs S PRy (190BA UM SH Bimableatarss S fohvariable

resishiesoaSrignn adnye TRt HeRiduesand AR dNase bl esifutg not found in
framework region closely underlying (i.e., forming a "platform" under) the

IR NI RREL PRE SFet BBRithes ddre deti& donor amino acid

rather than the, aeggaRtRnaming agig(Whentheydsifeshie beily Higeptide) to which
humanized immungglobulin is preferred. On the other hand, certain

rastatRRYARSHI B G M RIAstting with the CDR region, such as the first 5

amino acids of thedight ghiaipemay safpetitasiberchasendfamtthesite on an
acceptor immunoglobulin wijthout loss of affinity in the humanize

RS GG B S SRR SHIE S S BRSNS A2 VA ke fpagaenp fhereoD
paskivalkesiduesk pitlpeediiobe fasiddes al henkterface Beinernavdssnd

VIl as defined, for example, by Novatny and Haber, Prqc. Natl, Acad, Sei.
RO 58 S8 o CHRTFA BY R b 5P Ut atiopes formed
paekipehfesicuemshouldi earetaiprdlin thaihumantzed wntibodyniithey solvents,
differ from those in the human fra gvorks. 10In§gﬁral, one or more.al{
HRSHEA D SERES RIS 500 G A AP 5 DU BN R A S8

aemhadinesss:allsoranagtiafighe/pining acids dutiliegtbeaboseciterid @rel, 12,
substituted. Occasionally, there is some amhiguity. abo hethe ..

T 3R e B ST H AT B B S SR g
ispadhegiehulinsoarersciesdnondgforhicnias, thaipartigalargraphy and 2-
substitution, the other of which does not. 15Alter, a;ive \f@rian,t Protocols i
RSSO E S BROGHEST AN S 18&Fed v 4Ry O e RELLs & Totocos i
desevbedhhereioflorthe desirdiactyity, and dhés pRefertegimmunoglobulin
selected. Usually the CDR regions in humanized antibodies are
substantially identical, and more usually, identical to the corresponding

CDR regions cfittibodiossothantideodyizd dveesare kptepaitue mbodiniéadspib simple
may be desiraple to modify.one qr more CDR 20regi to . modify the

R r et S BTG B LA Ey A Pk D i o ot
imprturibgenicity of the gentibedy. chyppeaifivednadignsseyreSidugstoha BD&ng is
are altered to modify binding to achieve a more favored on-rate of binding,

a more favored off-rate of binding, or boil$, such that an idealized binding
constant is achieved. Using this strategy, an antibody having ultra high

binding affinity of, for example, 1010 WI or 25more, can be achieved.

Briefly, the donor CDR sequence is referred to as a base sequence from

which one or more residues are then altered. Affinity maturation
tachniaiiee ac AdAeceribed herein can he 1iced to alter the CDR renainn(c)
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minimized or avoided. Accordingly, as CDR(s) are altered, changes in

binding affinity as well as immunogenicity can be monitored and scored

such that an antibody optimized for the best combined binding and low
immunogenicity are achieved (see, e.g., U.S. Pat. No. 6,656,467 and U.S.
Redrilubd WSAARZH1 643BGAhe imtuasgtheliappriactst ivdiGBRpegionsinding
of the antibody are analyzed to determine the contributions of each
JhBRAERIST SR R A1 id A F BG4S o h“o%eﬁw@ys types of

conystamiealdpRlasiagserseliwhe @eorRaRIXR SoNtpRabEIdIARt or indirect
counterpart. The resultant panel of humanized antibodies is then score
rRSHIFPERCARTATY Y D RAP IR RSO GEMICHT O FBAER CHR U %&g}:‘*%
dheiiwendlinigiisapREantsesonaniics of angamditiaie Hingingonoteeude1983));

antigen binding and low immunogenicity, are determined. If patiept ser .
S REESF ASFELPOHETA T Sr<CORKAAR G maUHEH) 1b1org bf (195"
dheqastikedyr-istavpirialasdhendng phike dianel plbstibadierheprasastingarlow
the systematic human CDR exchanges ca creened to determ; e ..
Ao AU AR AT B OB O R ey soid
el |§ir§h@tqleltﬁeg RlWQ(&j%M@IaIQM@!)eMH’fEEl&JNQJr@@ZmZ Q181 (H998)/SKEH AN
approach allows for. identifying essenti or CDR regjons from .
G e e RS o Q8w SO COH redIBIELS My o)
hel axehangettavitha uolasntaueternart SR, YWheneao €E5EMtADSDR

region cannaot be exchanged without unacceptable loss, of fupction, ..

S B Ao~ GB MO R e P AL SRDIR ot e LR e o1
agriomeditieor examplensitdictalecnuiagengdsisulin this walyclbereference
CDR can then be reengineered tq retain only the SDRs and be human
ST GO0 6 O HE TG A SR Sbp g of
Hyeaughedt the ELRJ Suchcanappioacthevwhskmandyf th arttamofuine tidmdin.

CDR is grafted, is also efelired to as abbreviated&DFil- raffinlg (for .
e AT IS O D PR R MA e B0g 15 SR S peing
AMBUNYe gyl br(3) &d32s4it WADGN)bG epatashiddihgMbh daferemelantibody to a

S R e

(2002). Moreqvekpittishs txmdiintesopaiaibleytonmakelope oelinofe example, B cells

conseryative aming acid substitutigns of CDR residues withoyt . .

S PEc G 8 BRUIAE SR S7 B DLl e vieo asseys
immubaglabiigdBydepaséarafivgistastity ionstanaintdigedediybidations

such as gly, ala; val, ile, lea; asp, glu; In; ser, thr; lys, arg. 30and
B0, Y R A e AP S Tl TP Remt
kidnngwoytoaxind aoidshtwtamssapusual or "rare” for a human

immunoglobulin at that posjtion. These aminp acids can be substitut 1 th
with amino ac%‘se??g}%r?ﬁgne{a a é%stﬁ%%rﬂfb#g Héa%%ﬁ%%g ot%ngclalr;l d %qthmt ©
antihadynsi dto préberequivedant(padhiong efaparetigicébinuhvaithin the Ap peptide

immunoglobulins, For example, substitution m gsirableswhen the o
i agYH’?HJeHﬁ 8%;5’%%\%&?{?%' ﬁ%%@%c@%tor@n@nun@éﬁl&%in'
isane fRidhalPositoP andae-aedresporeingcaniing acibdadetonof the APP'

immunoglobulin is common for that position 5.in immunaglobulin
SSTERCRE. B o HER A G SN 1o QE0ptop TAMLAETSR e iy bt
fendnat pepiianandithreppasanding apiodiastelindh@®denetnal fragment of 39-
immunoglobulin is also rare, relative to other human sequences. ghether

A3 esinragdand pdPREAEIrMbtlaA Raimewbt ke ishded S Tu i ss c
considerad whensselectingJesishies fox hackinuiation RasrART3-713 of APP. As

contribution to CDR conformation. For example, if 10backmutation results
mrssifsiriocoval pasiressinatal 2T hydiidesptochistieh RAMSHOYR Vo OF N
SEALRRCE T ARG S anibashimay B rsteseii eneinou R form
activity. If the baclunutation Is not necessary for activity, it may be

eliminated to reduce immunogenieity cohtérns. For example,
backmutation at the ibllowing residues may introduce a residue that is rare
in acceptor human framework sequences; uk=v2(2.0%), 15L3 (0.4%), T7
(1.8%), Q18 (0.2%), L83 (1.2%), 185(2.9%), A100 (0.3%) and L106
(1.1%); and vh = 13 (2.0%), 1(5 (1.8%), 111(0.2%), S23 (1.5%), F24

(1 E04Y A1 (2 04\ K71 (2 A04) R7E (1 404 192 (1 A04) DA (D 204\ and
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amino acids that would be identified as part of a CDR region under the
alternative definition proposed by Chothia et at, supra. Additional

candidates for substitution are acceptor human framework amino acids

that would be identified as part of a CDR region under the AbM and/or
copiretdglingions, 4 0Additional capdidaier fRlYRRIKion AR 8RR minants,

‘framework residues that correspond to a rare or unusual donor framework
aedidosbRareromumedoahddnuvitiiaienbirrebidset theetAdsetidaradenclude

Jars oLunysal (as defined heraiior muring anibodien,at hat pasiiany g 1.7
ESf itnne antibodies, the su group tan be detertnined according to
dtabatangsresiduriposiiibngadedifedpuhiahadiffenfrodattnmicanseansiisle residues
15These donor specific_differences may point to somatic mutatjops in tq8

i S5 o

IrinG LR NGB arScCachty, UM Ata TEHIES the
Rpegictad 1o affaglhibindings(8d. BaRKIDACRPAGIRAL ARG QpNGIHE esidues, such as

residues) are retained, whereas residues predicted to be unimportant for

bihaifigwehat bersustisthed Uraretitadssesaifigaithinde mia nokrejiderroataining

include. 185 (3.6%). Rare,residues,within the J¥h. | 1o
S A TR s Lo L) SR TR e o
£12880rily contadtlehitonadtaneidates fop 3ubshiutidrears ergrsigeleniingo acid

residues occurring in an acceptor framework region. For ex e, when .. .
AP HEBEAP BARIBER KA (W o RS B@ﬁ#ﬁ%&fiyﬁfﬁ%ﬁ%mﬁ{ng affinity.
significant sequgneghidemtiiowitsdhe deraiantblodysciain)isaabgeediad with
&ermline antibody chain (likewise sharin _sigrggﬁ%nt 2?53 erlce' entit
RAmedBRbIEHA 2 RS Gt Lenast iR iRt BRNREBH diﬂﬁ%ﬂ ScHehfmPIary
irameeskmoditkeseeninecbainfepenatieCanyetsubstitios duits,
corresponding residues from the %%niline sequence, . ﬁjthert a

] ( han .
fHehgiReriz SFHS-dBRIEEBNR RS L ASE Ibs WS HeFAMBREAD S discase,
reineihbtnanized ity iahing asd usdatyssifistgdtigifoidentical,
30and more usually, identical to the framework regigns of the human .
SPATRA BB W Ly BTGV o Eati o TRBRY G th iR gnd BSE in
acids i dhadiamewerkvegiorDakeditie oo gitgctdtanisdo uiiod dbrteor
specificity oy affinity of an antibody. Thus, many individual canseryative
shityasiteriens bt WS%@W&R% &3 SQHaSeC SIerAYEY %ﬁ%%cf?f’g%)sp(\# Oshifgl- For
change ohtheosrecticivienalfinitn oiaha saseting fauseapiaetd/loid protein (e.g.,
immunoglobulin. Thus, in one embodiment the variable framework region
B i arTaRRRd IR TFD FEGHBAM A BRI ds b oh BaEGHANS RRREptide

AR LY R {RMEWBLK redien-§RIENCE 1% ARISENSHE Of SMEBxample of a
sequences. In another embodiment, 5the variable framework region of the

hidiveanizduinstatinablobieiesitarisdt least J0TsspreRaeBlgOsYs, depreits of AR”,
prErerahly 98 1% B R 396 SeAliEReR (AR, 18i8 Bar vasahleioia

ework region sequence or consensus o h sequences. In general,
popiRlr, Susih gobitituNfriswade’ Afdesitableatnusxé impackamibtirheris,
the humanized antibodies of the invention 10exhibit a SSPCeCng} bi}r}dligl(gmm an
affinity for anti Bn SHRT RS 078 8?&05%?%%8%11.2}% other g
ambodingits] theanithadiestafstié inveintinmcatiohave birding b fipites]bf in
at least 1010, |0" or &.012 M-1. Usually the upper limit of binding affinity of
RN S E88IES or antigen is within a factor of three, four or five
of that of the dbinofeimmuaagebtilias Gftéhdinioweaefinid of Biading iaffioiyor
is alsa within a factor of 15three, fqur or five of that of donor - .
TN IOBmL AR Sy ol B o L i of <
of @dpemanizedt antibashyl diaditigsno sulsdtitntdne(e gatam@amtivoahs haliegse, a

donor CDI? and acceptor FRs, but no FR su stitution%)k.%)m S ¢ heal
aPRIeRs kﬁlésg?ﬁ%fggagfr ﬁ%s%% }rh(?geglvg%rﬁbaodlﬁe(av%m\%u stﬁ&%% %3eiso cuTe, e

preferably at least two- to three-fold greater, or three- to four-fold greater,
than that of the unsubstituted 20antibody. For making comparisons,
activity of the various antibodies can be 8&termined, fbr example, by
BIACORE (i.e., surface plasmon resonance using unlabelled reagents) or
competitive binding assays. c. Production of Humanized 12A11 Antibodies
25A preferred embodiment of the present invention features a humanized

antibody to the N-terminus of A. in particular, for use in the therapeutic
and/or dianonoctic methodoloadiee deceribed haraeain A narticiilarivy nrefarread
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of cDNA encoding the 12A1l antibody heavy and light chain variable

regions is described in Example IIl. Suitable human acceptor

antibody sequences can be identified by computer comparisons of the

amino acid sequences of the mouse variable regions with the sequences
Dk ndismanlentibadids, Thelcompangoovs Eerffuchdd depasaiehe fomptoms

%}ecﬁv% and Iri%?lht chf?ins ngJt thte ri céolggsgre similar for each. In particular,
ANSBIE SO MSIRESHERY HUMA BAtibodieE whose framework sequences

exhibit a. higlhTdegeae Oifsagiveniosdtentibfiadthvthivmapeihs Wifiand Aéln amount

framework regions are identified ery of, for exa he Kapat
R e R B e el B SR S N o
‘BhaASE(prdiliclytRotessible’thy duhdhesNationabdnstiftitésnofdHeaitioNCBhst
intern& server) Wijth the respective murine framework sequences. In one
B LR Do S e R A T BT B the
dikentity Withomisinffadanofeetjirences;lé dppdehardnahmesvoek (F6)the infection
seguences, are selected. Preferably, acceptor antibody sequences

g Cgt?ilr?ggm égii/%, éﬁ&%g}f’g@o ofiég]%l, 58‘%’,3 ‘5@% sequence 15identity

or more are sg€lectedh Apatmmptieclcdesparisonant! b2kt hrevealéch thatjtees that

12Al 1 light chai ﬁ, ouse subgroup. ll) shows the greatest sequence
A O O A B e A FE o

chains o fype appa Il, and that the 12A1 1

heavy chain (nsolsg Suhigrdivgtiiysidows getatastisegueneeadentitydicaggregated
human heavy chains of subtype 1], as defined by Kabat et al., s . 20

AR BRETe PRI aROH %@gﬁq%ﬁsawﬁ SR ke
ﬁagt{aepm ot thesa by peEnRETa e 38ASHS PRGUENEET M SUAIR refers to

s

ubtypes. In a first humanization effort, light chain variable framework

regioersine rbfpeiveantide fumramslnddis I tastibeysieagse ey bonds. A
ﬁe{%%’%@gg%eﬁ:eg?gvnet& easé%%%gtgo gﬁqlé'lfg'%’ ﬁl\?}'&l@, lcﬁ}/ee% Rfejgfggggééo& ﬁgrdrophobic

antibodies ha eavy chain Variable framework regions
25uerved theti-ruman sobidropgp il aqtirbdfebe itrnisedmadis doveriad f APP).

t.expression levels of such.antibodies, were sometimes low, . .
ST e e e SR R T i g o
Malimmiwak86:T0%dOblsampennterpginnsdiomiRusbangsiyogiolipet peptide in
antihodies were chosen rather than human subgroup 11, A human

S POS SO0y R U LRI BAEE S Soviid 4:000x &
ientifies itaresiie NaByaenyredundanpaaiabase. having significant

sequence identjty within the light chain, variable regions.of 12A11. A .

human subgr %tf&gegyt/o%ﬁc(té%%e %fil%rﬁ Wo%%&ﬁ%@?%t ngsd%s in the Fe
identifietf amithel NCBl nertgeduidadt il atddiaskdayifoy stgnifitantic ability of the
sequence identity within the heavy chain variable regions of 12A11 (see, .
S B SR IARG CHOBOf IoR® KNP KIS Gt 5Lk g Bipe vich can
6di5itb] several ibtetnatiuadightscifalie asdeptyr sehuerckstisrataectority, lysis,
example, PDB Accessian.No. | i24158782), PD ession No.
TS ERTRD S R e PSS e g ),

EMBL Accessitr NomCAE G iad«giRB522590) AEMBicWe dessiompible of

T T N

AceassigdvenSAM3dia (gid8t9g@&)ptEM13L Accession No. CAA51090.1
(0i3980118), GenBank Accession No. AAH63599.1 (gi39794308), P1R
Accession No. 522902 10(gi106540), PM Accession No. S42611
(gi631215), EMBL Accession No. CAA38072.1 (gi433890), GenBank

Accession No.,AAD00856.1 (gi41003 MBL. Accession NO,.

CAR39072.1 (454005), R ALESLs o K 53050 (OB aE 3B e e
ActessiciniNentBaC 1599 b (gid k669049) PR3 NceassioicMaeptor expressed on
BAC01729.1 (gi21669409), DBJ Accession No. BAC01562.1

(gi21669075), EMBL Accession No. CAA85590.1 15(gi587338), GenBank
Accession No. AAQ99243.1 (gi3769466]5%,'GenBank Accession No.
AAK94811.1 (gil8025604), EMBL Accession No. CAB51297.1

(gi5578794), DBJ Accession No. BAC01740.1 (gi21669431), and DBJ
Accession No. BAC01733.1 (gi21669417). Alternative heavy chain

acceptor sequences include, for example, GenBank Accession No.
AARRENNO 1 (NM104122KY DR 1 Acrceccinn Nl RACNT100A 1
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30BAC01887.1 (gi21669755), DBJ Accession No. BAC0O2259.1
(gi21370499), DBJ Accession No. BAC01913.1 (gi21669807), DBJ

Accession No.BAC01910.1 (gi21669801), DJB Accession No.

BACO02267.1 (gi21670515), GenBank Accession No. AAC18306.1
#3440 4 fRenBank AGrassiRRNOrMABPBE A Ldkd0iSB3AdEAbsPIR. | antigen
Accession No. E36005 (gi106423), EMBL CAB37129.1 (gi4456494) and

reRss Bk KhAEEBE2allfgi186190). In exemplary embodiments,
humanized antiodigs-aftheipyentirpsinslidad2kl RS ang FRs dhelbdy, in
an acceptor sequence listed supra. Residues within 5 the framework
E@@l%ﬁﬂ%ﬁ&ﬁfﬁb?@m&l%%ﬁﬁgﬁlfﬁét?éPﬁYMK%EﬁWe{g@@é%ééi' Although
RersIn.AIEReISEIRd ferbaskpatin(fdiierngheivesy donanaadc region is
acceptor sequences). Residues are next selected for substitution, as

NGNS, deRBRdb APAHENECTEP DR baRNBR AGdTOR UMt FlarHsA R OXY!-

{&g{%@g@gﬂg@lﬁgg?%ﬁg{g@n 10 variable framework region, the human
framework amino acid should usually be substituted by the equivalent

mouse amino A derm K RRALBHEBR B dttlsastARictiass sitelatigletined as the
iinieReg\entlychinds antgenMAiniteavy chain abAbisd3disiH@hIORY index as in
CDR region, is part of a CDR region under the 15alternative definition

K bbbt oy estistses et rodeipeL ohuiINRgacHiisEstwith BlcBr e disnlth
$:9iclsS Wil Ahaw Be s e RR regiamid&Md. (1991))(xprIitipResIbrated
the VL-VH interface. Structural analysis of the 12A11 antibody

hasii iR Shain variable regions, and humanization of the 12A11

antibody is desgEiRgsh ifFG ¥aeapis:Y o Briefly; 20thies-dicrepaionalihadel® the Fc
for the solved in urine antibody structures 1KTR for the light chain a

. d
g ghanEmabaskihEmacAl ERgHERITe LRitheinA R ARdifyEceion ofan antibody

tbreesdimensipnakmadeisihich sambesiudies farddaptfisaiNFRIRI, FeyR1I,
residues, important for CDR confirmation (e.g., vernier residues), include

PO aBdeksibs! pecs Jmiludjiznrdiels)y PE seded o]y iped forms of these
@éﬁé§§9bcﬁ@%§&g%§§w§&e& BRI R304), LB Aecersifinol 9:457-
No."1CBV (gi493917), PDB Accession No. 2PCP (gi4388943), PDB

AT CERRIonCaochaod. (gizosoaneihebyE At cekssiobtNandde 2ipghg27936).ab.
PRB A& e§§i@.@%9411@9@5@17942615) and PDB Accession No. 1KEL gi
194'2962% for the light chain and PDB | GGI (gi442938), PDB Accession

No. 1GGB (gid 12934), PDB Accession No. 1N5Y (gi28373913), PDB

Accession Noy 2HM1, 30(i3891824), B ¢ igndNo. 1FDL

(gi229915), PME@%WMH% Accession No.

1KIQ (gi1942 1omyadoRdE AtEssmenis. rEvaEA GEPEIRBTTHPROTSEV§ O

E‘Hﬁé%t of immuna_ &eég EHGQ&!QQ@,'&‘FH&M@&P&? rﬁi‘@g&ﬂﬂﬂfdﬁﬁfg fragﬁlents thereof,
r

antibodies described herein is publicly available, for example, from the

Redefiet Sotiaborhedrgsie raikady i BioRHomEI & PYBtsI T IRRE B ariktramer of
(BRBtTheBPBsIeel AaaaRsipler ia M e b Wder Wah it srRAAN, cach

is described by Berman el al (ZOOOiNucleic ﬁ\cids I’-'gese.arch, 28:235.
suiidiesingonred Heks @bnehdokapsaudereshaes ferimhabashficltibRor The

891'36@5%%@!‘%&&%9 Yesithind2A L Alte nativebhdipesdipsnsionab 110 or
models for the 12Al1 VII and VT, chains can be generated using computer
eERAmEnecTaIs B BAEHY T RARSELNR9E 38108 TFRoEBI o Beddfatath paxdgminal
B0 sh psest SRR LRHENS c@ﬁ@b&?@)‘e&f&%}ﬁﬁ%ﬁw thg,beawyavedietor
chains. For this purpose, 1KTR can be used 10as a template for modeling
fiactom) 1 light chain, and 1ETZ and 1JRH used as templates for

modeling the heayy GhaIR . 8oLl GaRiRMWHhe sefingsldnsisaeasqft 230

energy minimization steps to relieve unfavorable atomic contacts and

sprifhiceie lkartstdleesnghars dee WasslEIAter 46H6Ra (AdetidHAlalpha (o), delta

gsesfdégaﬁaﬁlﬁag%xé{%wﬂm reodsling. qanshe RRlfRmRdisingElEEs
:5A) and/or I TET (2.3A) for the light chain and IGG1 15(2.8A) for the

heavy chain (or other antibodies set fortRGupra) based on the similarity

between these solved murine structures and the respective | 2All chains.

The computer model of the structure of 12All can further serve as a

starting point for predicting the three-dimensional structure of an antibody

containing
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the 12A1 | complementarity determining regions substituted in human

framework 20structures. Additional models can be constructed

representing the structure as further amino acid substitutions are

introduced. In general, substitution of one, most or all of the amino

Rotesdulilliag thelakove gnterialish)esipabla.ohccBrstinhbaythenduigniheths are
ntibodies of the present invention, wjll ysually contain a substitution of.a

SRR OBHARL rrAPHaSIBH JEETAL AL B ACTAIRG LoAD e, for

eesitlble, imahleasiob] @nidinomengbotitheohossrp posilinns ahtivddydantzias

antibodies also usually contain a supstitution of a human heavy chain

Pamdtv Rk FRRlE MR ESFESBHAR TIPS Y i leadadfieds agd an

BrénPraOditherchassi Positians: HPeEasIORANY, fopwenepldhers iHSseme (V,, and

ambiguity about whether a 30 particular amino acid meets the above

Eriteid IBRAr DAt A1t A FABRIOHARRS SR HrOMIERY bive ot » Cr2, and

which has that particular substitution, the other of which does not. In

instances where substitution with a murine, residue would introduce a

residue that is AR HRAASA HRUABES b HifmEaE R FARTLERAF 1BBLITSINE 2

JoR¥dBydesirakieda tFsibihe 1antibadycfanacividyviviardthouttbiein also

particular substitution. If activity (e.g., binding affinity and/or binding

LisLiskRR) 0 2SI SEPHE WHHBF ARAOLEINE-sLRetier el AHdeBay !

Withows Bubshttiow mey., e peeferadnasdbyvolid bposgpeatied, o aligitiesd by

of a HAMA respanse, as described herein. Other candidates for

i peRiBh e HELE S PR $5nework amino acids that are unusual

for a human imReuneglsbubpiaishatpasiig/hcheseladtipaiacids ¢an deibody

ubstituted with amino acids from the equivalent pasition of mare typical

FUARRRA im0 GBIRHE. TSP A R o SER VB GHEn onl or
pRkans intbedrouse dAbincanchetéstiadiead o e bhunanflarigviotke same
regions when such aming acids are 10typical of human immunoglobulin at
OB AT BN S P oy R Yo G A et 0 thrce
Ropcgeiibherkpsitiyes acclleangim pldaemeniorkicegiamiby rgiéasningaR s.

mputer comparison.of 12Al1 with known germline sequences, germline .
el it a B RB Y S A E AR 5 P Ry o vith @
lightechainare haidentibadvAlghmegptdlihe framawiogkoggiatuend iteure chain.

ﬁg{eu%e se%l{encebwill reveal Wchh re&idu§ m%/%be seleg e%lor currin
Sttt @é%?es%%eﬁa}’fﬁe%“é HiiRe TEETuEE  Redidtisd ot m\étoc%lng &
eieetyacsele ttedtlighpthaincabeepteedrativawot tanthopsm aftiesef a particular
ggrmli ste%utences could be selected for substitution with the
?%Es"gfﬁﬂﬁf a'gemdine residue. Rare mouse residues are identified by

comparing thel'de aid RA_oditic ow2Gndtdrisedaencesenithptiie seqligneébypfhe

ther members of the, subgroup to which the donor VL .and/qr VH_ .
R S P b R AP Aot o Rl ainal to C-
pasiiorisbothidhrklified fiom thadonsemsuse Tiedenlane Ffde iR 1, FR2, CDR2,

iffer m int, omatic mutations which enhanc tivity.
%lggsé ai o§r ?ggéi: r%%idu@iclgssé) {5 %% r?orﬁlnlnbnsﬂ g%l:lta?/s &fﬁéyﬁ %?zfcftt e
antigele, ewakint) dtrdesirgild togietait the radalse REhesithie. Abwesegniftheof
%QHISI(‘;' %lc{g Q%Sgaégsdgu%ilg lgqt Ierip: gr%ggég%ﬁqg$&#ﬁ%ggstp)?léabat Sequences of
corresponding accep%r residue’Is preferred as the mouse residue rhayq
Geatdinaianogericned épitope sNatiheah imanizsdahtdabty Bethttsea, MD, 1987
%Irtlﬁal%q )\.NIA%r %1%%%}%%% rlurc 131%%' §elﬁlm I1%r(1:I A g&qﬁ%r%%géig%%ﬁ 5[ al., J.
common’residue in the corresponding acceptor sequerice, the preferre
refsil Bevis ¢Raflg 1t E98Teeltanme 3T BOPEB)e daddmifiariBed.th&o:651 (1989)

uence analysis of the. 12AIl V1-1. and. VL regio %.drg@(g §m ary. pg -

e 8 AR & Tl R A P el in
their entirety for all purposes).
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Human Subgroup Il Il Rare amino acids in mouse vk (% frequency) 185
(3.6%) LI 1 (1.7%) Chothia canonical class LI : class 4[16f] L2: class 17]
L3: class 1[9] HI: class 3 [7] 1:12: class 1[16] H31 Closest mouse MADb
solved structure 1KTR2 1ETZ3 (2.6A) and 1JRH4 Homology with
Modeling template 94% 83% and 86% Human Framework seq 1(64
(BAC01733) (87% FR, 67% overall) M72 (AAA69734) (61% FR, 45%
overall) DonOﬁJQ&MEQ@Subgroup 11 CDRs from same canonical

Structural grOH[t) S & ﬁ:la]ggl% Bl tt)1 FAUB M SRR HOHY A at specifically

canonical structur group
bind to AR or to other components of the amyloid plaque. Preferred antibodies are

monoclonal antibodies. Some such antibodies bind specifically to the aggregated form
of A without binding to the soluble form. Some bind specifically to the soluble form
without binding to the aggregated form. Some bind to both aggregated and soluble
forms. Antibodies used in therapeutic methods preferably have an intact constant region
or at least sufficient of the constant region to interact with an Fc receptor. Preferred
antibodies are those efficacious at stimulating Fc-mediated phagocytosis of AP in
plaques. Human isotype IgG1 is preferred because of it having highest affinity of
human isotypes for the FcRI receptor on phagocytic cells (e.g., on brain resident
macrophages or microglial cells). Human IgGl is the equivalent of murine IgG2a, the
latter thus suitable for testing in vivo efficacy in animal (e.g., mouse) models of
Alzheimer’s. Bispecific Fab fragments can also be used, in which one arm of the
antibody has specificity for AP, and the other for an Fc receptor. Preferred antibodies
bind to AB with a binding affinity greater than (or equal to) about 108,107, 10%, 10°, or
10" M (including affinities intermediate of these values).

Monoclonal antibodies bind to a specific epitope within AP that can be a
conformational or nonconformational epitope. Prophylactic and therapeutic efficacy of
antibodies can be tested using the transgenic animal model procedures described in the
Examples. Preferred monoclonal antibodies bind to an epitope within residues 1-10 of
AP (with the first N terminal residue of natural A designated 1), more preferably to an
epitope within residues 3-7 of AB. In some methods, multiple monoclonal antibodies
having binding specificities to different epitopes are used, for example, an antibody
specific for an epitope within residues 3-7 of AP can be co-administered with an
antibody specific for an epitope outside of residues 3-7 of AB. Such antibodies can be
administered sequentially or simultaneously. Antibodies to amyloid components other
than AP can also be used (e.g., administered or co-administered).

Epitope specificity of an antibody can be determined, for example, by
forming a phage display library in which different members display different
subsequences of AB. The phage display library is then selected for members specifically

-2
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as 12All Baekmutation Notes none A24F, F29L: HI R71K: Canonical,

112 V371: Packing T28S, V48L, F67L, N73T, L78V: Vernier Germline

ref for Hu Fr A19 VL Vk2-28 AAA69731.1 mRNA: X63397.1 (G1:567123)
(G1:33774) No canonical class but might form a kinked base according to
Bhaltuges ah Sﬁltif&'b@t ﬁh({éﬁ@ﬁ) PERBileafl 4adBBs1i9Tsolated. Tydically, such a

%fB mann at a§5(§> 2)T Afol Biol. 318:135447. SSiqu%ciiatf%t 2000)J
iSRS S A PEou Rt e BIal Jostisgences i
@ﬁﬁmﬂmm&eﬂs&w@mmﬁ@m ﬁeqheﬁtbkshdm@ Hpé@lé@bngim@malmndubody
i %t?stlt ions. 10 H{ee g tructural i fo ma r;r]] or .
S HLSRNBEEHER gl{/ av%? ée§ F‘%x 5t the PHoPe

HHesgnichiC allabaretioiynfasseirudthral Bidbdoymalics' @ﬁmﬁw&&ﬁﬁcﬁ@rﬂm already
PDB The P ngs freel cces ibl % e World Wi e elrt]m ?mettgar(lid P
SALUEHERIED AN A 8, TI000) R SO REtE HLLaLele I Rty for
Bﬁﬂﬁf@t@m K{:ﬁ[r{diﬂ& g@ﬂﬁe Sﬁguﬁrw%@ﬁefﬁrammhgrem arehp Bliglues AR 3-7.
available, for

Screening antibodies for epitope specificity is a useful predictor of therapeutic efficacy.
For example, an antibody determined to bind to an epitope within residues 1-7 of AP is
likely to be effective in preventing and treating Alzheimer's disease according to the
methodologies of the present invention.

Antibodies that specifically bind to a preferred segment of Ap without
binding to other regions of AB have a number of advantages relative to monoclonal
antibodies binding to other regions or polyclonal sera to intact Af3. First, for equal mass
dosages, dosages of antibodies that specifically bind to preferred segments contain a
higher molar dosage of antibodies effective in clearing amyloid plaques. Second,
antibodies specifically binding to preferred segments can induce a clearing response
against amyloid deposits without inducing a clearing response against intact APP

polypeptide, thereby reducing the potential side effects.

1. Production of Nonhuman Antibodies

The present invention features non-human antibodies, for example,
antibodies having specificity for the preferred A epitopes of the invention. Such
antibodies can be used in formulating various therapeutic compositions of the invention
or, preferably, provide complementarity determining regions for the production of
humanized or chimeric antibodies (described in detail below). The production of non-
human monoclonal antibodies, e.g., murine, guinea pig, primate, rabbit or rat, can be
accomplished by, for example, immunizing the animal with AB. A longer polypeptide
comprising AP or an immunogenic fragment of AP or anti-idiotypic antibodies to an
antibody to AP can also be used. See Harlow & Lane, supra, incorporated by reference
for all purposes). Such an immunogen can be obtained from a natural source, by peptide

synthesis or by recombinant expression. Optionally, the immunogen can be

-23 .
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example, from the National Center for Biotechnology Information (CBI)
database of sequences in collections of Igh, Ig kappa and Ig lambda
germline V genes (as a division of the National Library of Medicine (NLM)
at the National Institutes of Health (NM)). Homology searching of the

Nt slgoFanRlingG GREESHARRNARRAS RiaVided ot {06l BLAR1béa 8Blow.

exemplary embodiment, a humanized antibody of the present invention .
CoHeIALYEThe FGFTEMARCHTR SRR Eerb e o sl 6o rihsd s g uvant
ANV ERE Aha RWRAR AREERIGEdraMewattobe &rm&ﬁ%gﬁw@nems

zero, one, two, three, four, five, six, seven, eight, nine or more residues

eHBHRIBITRARO I P3he FRdEhdWgVIBA IRfasRISE A G adreaty i dsarTate an
GRRRISIBG 2RI VHHCRRRAN &b HmaRActRRieh fRMEWRHs B9onse by

framework having at least one, two, three, four, five, six, seven, eight, nine
B ETaY e pebrnieE Sinskidine bt Rl SrFESBRBIng I e SR engfny T cells,

oRtignalyaideashonsprigiarably duppsdbigadriidres:swasiisied Witbrbed

corresponding human gemilinc residue. 5In another exemplary
resl Aeriiisradizerf Brimnb ) orertyrdxammkisidan enemsyed for

lightehalnPorRsising Ry akiablg domain comprising murine 12AI11 VL
CDRs and a human acceptor framework, the framework having at least

one, two, threRabBifs, theuigsa Bisserc sigkalhimsest forerkdasdplyclonal
bagkratated (heisybstipatad WibT Bl e R RS RANBHIG.L 2ZAL 1 R $IEk®)e protection,

wherein the backmutation(s) are at a 10canonical, packing and/or vernier

raBibiees S e a8 FAlRRy cHAMOMISRIGIEIMPS 4T CIHTBHGRHTHIAN ne ABL-
3SCERIOEfrAaMeN i (g amewarkDayingad 18asiAN: YR itieedet From

five, six, seven, eight, nine or more residues bacmutated, wherein the .
baskmizestioe) 56 at sepaiss deenpadianb eefironraprdisrediniiady specific for
fRItainLGRRed m%%% RAGKIMHRNARG %ﬁ@fﬁlﬂﬁ@kﬁ@&ﬁm AAGHOT canenicale of
residues or-are 15primarily at canonical and/or packing residues (e.g.,

abiyt106t b werpfdprasrress sPEsEigamibe fy SRS REPRIgISBRFe Y e total of
denaiang acceptor sequence are baclanutated). In other

embodiments, humanized antibodies include the fewest number of

backmutationd/pesaBleypiryrassshiRtBabingi Ay BB BRtBaraERe Monoclonals
@%tb%fgr@g%@%@%@PQ%&Q{&@M@EM@&@%A@%{@Q@‘Lrien%e&i\fsrﬁ% §F‘%B into a
versions, various 20combinations of backmutations can be eliminated an
theusspivngrtvetinduidenestendsrreticas jhiehybridnging faﬁﬁﬂtgﬂ)l.ﬁb_@@y that
gg@%}f)clgl’lg gﬁ‘b@ yt%?n e%gig?%ilgezarﬁib%r(lﬂe? %Cé(ggfg%'&{]@r%?(&ﬂ% a specific

residues can be eliminat kmutations at combinations of vernier

arplopaakiegir v fingrand o vddloor packingt@nthecanomvallpppidigesagarents of
be eliminated. . In another embgodiment, a humanized antibody of .

VB S B EOIPR AL CESPATRUANTGEY S CIRLA6 A HRRER D fentibody o
fughearchss &t deastanadpiatesably Apoctiige afducpsralihpfcthefellavivign
activities: (1) binds soluble Al11; (2) binds aggregated AP1-42 (e.qg.

dutemneBy BeAPdy RS SoIREIRS S fsmﬂ?m@?n%géf&%m blot or

(€195 Slainoe AR aagkeER RARGPIBeMES)b IR BINdstAPWithoan @SRy the
no 30less than two to three fold lower than chimeric 12A1l (e.g., 12A 11

FRURRS RTUAR&NeSe MR SeteTmieRs SRERGIFAN GarEA Fiert by 2
BaRREeD {8 mediatesnbageetosie AR By HAPEY M¥Binding to AB. If

phagocytosis assay, as described herein); and (7) crosses the

hscasbrafrpisraaeq enjibadissoinstaties Brp b ernst s samaspiionger epitopes

%ﬁ?ﬁ@@ﬁﬂﬂfc%@ﬁ?ﬁ%ﬁé@bme o2 HeseieA hetGiRtes with billlling of the
another embodiment, a humanized antibody of the present invention has

sitssrurdierestfiasd i besdibsuchereiRodissH AU HIReE P ECZhoa ARV alent
QENH ANoRifl @Hyéé&fﬁmﬂsao@({fgearg@@ﬁt@% @Hmeaﬂeﬂowmgmﬂmtype IgG1
effects: (I) reduce AP plague burden; (2) prevent plaque formation; (3)
feeficBu@gBIE6F doluble AP; (4) reduce the neuritic pathology associated

with an amyloidogcnic disorder; (5) lesséfor ameliorate at least one
physiological symptom associated with an amyloidogenic disorder; and/or

(6) improve cognitive function. 10In another embodiment, a humanized
antibody of the present invention has structural features, as described

herein, and specifically binds to an epitopc comprising residues 3-7 of AP.
In vat annthear embodiment a2 hiirmanized antibodyy of the nrecant inventinon
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The activities described above can be determined utilizing any one of a

variety of assays described herein or in the art (e.g., binding assays,
phagocytosis assays, 70etc.). Activities can be assayed either in vivo

(e.g., using labeled assay components and/or imaging techniques) or in

vitro (e.g., using samples or specimens derived from a subject). Activities

can be assay d [ r |nd|re tI : ertam preferred
embodiments=redféigdcdtend ariytoid burden, neuritic

burden, etc) Wﬁe@&wﬁdn&jﬁfhﬂﬁﬂmﬁéﬁﬁlmWMGﬁsamﬁdomHuﬂﬂgmed antibodies

ubje ts (e imal models of 25 r's d| r.in hu
QS o A TG AR O Sy Ve REH AR peptide
deieciicnhdethadolagias] Atdodityebystiehsand p@mtmtz&rbb&lmg&qmecﬁmty and

ects post mortem, Assaying such nts in a models and/or.
R OIS e R LT B AT S Bl o
Marioustegents (i cfumaniaeth artibadies)to be utilized in similar
immunotherapeutic applications. In 30other preferred embodiments,
behavioral or neurological parameters can be assessed as indicators of
the above neudropatihaldgical attivitids Angbafieints. 3. Production of
Variable Regl'(l)f S Hav"n C%rr]l%e:gltug” S’erlee eg"g otgrel G ? \e/'hf ase?wgt and
components 0 manlze immunoglobulins; a varle t

asailatitaifog greduciad suckoimsmitnal igpidails, by genmrabrrgmeenng)r{‘eom

the murine cam ementarit rminin [ DR) af the he
T HO CHBR O1 S S b Eal B T e e cre s
umhhelecémeeegmmecdrtm(gmhmm ﬁramewoﬂoneg]omd amslhgdy may be joined to
rimer- based merase chal %Iiﬁ 1¥1a r|m eaIreGl
%@fgﬁ%%ﬁ apalfﬁe afn §rget murne & re ion s)
prhi‘ehaiso%c@apﬁaah dequencetilindly m/thdapshab’tddqamtanneaiswﬁmgof the V or
A Sl R o C R e e o
lmmlmmantd)dyld add to the amplified template a portion of a human
framework sequence. Similarly, primers can be designed which are
capable of annealing to a target human framework region(s) where a PCR
reaction usinggthEs&imimensﬁiésuitmimedmam' ifiesl human framework
region(s). Wh each amplification pr d ctisthe t least
combined, ansﬁi}anneale 5‘ 126%%5 g(r)od/ué% t e??n%me%%élg%omgnsmga cas
havic‘@m\mﬂappa;n@ haniaricframentrinssqukmes duith Sttﬂ@tatmmﬂne&(bmm &mman
DS orEamcdée%nrrgd & gsb[%egg"c%% 168 E}J l%l%kgggl%&f?ﬁddp gl}{ 8(:85 Sl at 1east one
more SUCh Teactions, one oF more murine regions can e genetically
hnkeﬂdoanten%dntghmmﬁgmewbﬂ@é@ikbnﬁom misonse artibodinfeeligred to as
the th%‘refr%m%c% 8811‘?‘2?]”8993{% akle.r %j&@&’i'?the resufe 1'\%9?9{}!99”3@ USA

sequences to facilitate the genetic €ngineefing o tant PC
8mplA2e QR reds9 inttS1apgel e hdtie.§8 3 h T o b éXaniple, IaS 5,693,762,

\%%[ [apls lightey, ?o%gh;a NS Ptd@ewgs@%%&ga%ea%waﬂ%m in

e prlmers used to amplify either thé murine CDR regions or hurman
frenn ewtdik y dgiomispuray Ssav e desiastenhissenthe s Pheigelh thatatso substantially
differe Is,ipfraduced intg themurine CDR or human framework
reg%n ﬁiplc%q rrsﬁsmatches mtr%lduce alterations in the human framework
regions that preserve or improve the structural orientation of the murine

CDR and thusiigs biading: A 35.0aS 06 e i SO HBomain

understood that the foregoing approach can be used to introduce one,

Bomeoy orkdl theselifrelsine ©HIR mmlﬁﬂ@m@e@%ﬁ@foﬁm@}mﬁﬁ@mn if the
RUMAN JEAMAVEL FEYIN%WGHIES Raertﬁmm' 0o ARG INkIRG AHREERto the
sequences using primer-based PCR are described in, for example,
swwssekaR A avarvEAmtEhivo e ARSI eriEiBalcH T8 s g Hhisret by
Laboratory Press (1989); DNA Cloning, V ols. I and 2, (D.N. Glover, Ed.
1985); PCR Handbook Current Protocol% i Nucleic Acid Chemistry,
Beaucage, Ed. John Wiley & Sons (1999) (Editor); Current Protocols in
Molecular Biology, eds. Ausubel etal., John Wiley & Sons (1992).

Because of the degeneracy of the code, a variety of nucleic acid

sequences will 5encode each immunoglobulin amino acid sequence. The
Aaciread niicleie acid ceniiencece can be nrodiiced by de novo enlid-nhace
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10the target polypcptide DNA is altered by hybridizing an oligonucleotide
encoding the desired mutation to a single-stranded DNA template. After

hybridization, a DNA polymerase is used to synthesize an entire second

complementary strand of the template that incorporates the

8&%%‘ leatide.pr rvsﬁﬁa@fédd8&%%&&%%&9&%9&afééi@ﬂsgetﬁsrﬁ?ew@k

polypeptide DNA. 15 4. Selection of Constant Regions The variable
@glmgse@hmmtﬁbgmmwwbws’_ui;ﬂixaﬂ(@.rggrm_@\Wé‘@b}eand
ﬁgﬂ{e‘%{@\?wﬁﬁ%&%&f ERITBHS QeRHRANZEIBRIRAMES RTfht chain
typically linked to at least a portion of an immunoglobulin constant region
ma@gi&mmcﬁmﬁh@ﬂdﬁe@hﬁmﬁmﬁmﬁmid}f&mﬂhhumswﬁmdy
{& %Hc@y%ﬁgg%gﬁ%iﬁﬁgd & aﬁ@lt@eq @@89%@%@8@6‘%_@% Wﬁlxlalt'ﬁ}‘a occurring
procedures from a variety of human cells, but preferably immortalized B
bethsuigmsiboahes et en keppasensd jedecateswOgTOzblTan paatibpdigricipee
iéé@fe%mﬁgf?gz Qx,_rpt%&@ﬁ,cg;g]gi%emgr@w@(@b IRQGRL LN, A5

antibody will contain both light chain and heavy chain constant regions.

Fhginesaing 25¢Hall W srah Catioa’ wéu P iRIGYECH1, hinge, CH2,
CH3, and CHﬁg@g}%} 'i‘c?eﬁm?e@m@@&;ﬁﬁéﬂ?éﬁgnggdg%ﬁ}ﬁﬂ%ggégnsl SfD the murine

antibodies having all types of constant regions, including Ig

figncanaugmogbuliy 86t9PRIP Al IHENgTACIpE? Ijumasebylos, thnmasxt step
itis denired bakine, apiRpdydais fumanized ARRdY) SxRiRitRYRIMIG ed to

activity, the constant domain is usually a complement fixing constant =~
abiimize dheinrepatieadshs fpiting hoiirgmanikedypdn gengsabratetibetion of
Light.£hAIR £ ABRAL ARELADRIF AR AR SRR RAPHR AR, NG LmaiFR uction of
antibody may comprise sequences from more than one class or isotype.
mutivsdrsidegn iberesgsrebsairk o tdherntbs v atisiting abBmattaHdarse-antibody
A £AIgR: RS SERARARNeAY CRANS HINLEDAINSS S dralhiFa b2,

and Fv, or as single chain antibodies in which heavy and light chain
VeEPaBRS eshbsing e pkEdraoring it S 4pataicspomseibadiaiielar patient or
ResombinRat ARibosligsnts admifRiReritandiDtmanized antikediesi 348 an
typically produced by recombinant expression. Nucleic acids encoding

iR I ity HaTAVeR e dRRginsptshimg Ul toesinataistration of said
[REIORS: Rit INSQVIRG-IRfR AXPrEsRINNACIBF xR g @wwea?@%xﬁﬁgw% to the
e

can bé cloned in the same or different expression vectors. T

SegeiAes SHEaPRHE ARG GIb BEICHEIRCA B o8hBIa BRI ARKE LS t8HEd

feoUsnes Nl Bibeexpegssinp é{ﬁg@é@mﬁ;@f&gyﬁ%ﬁb@t@ms&%g:r@BzfACORE)
immunoglobulin polypeptides. Expression control sequences include, but

ardmaenhitebes, Prdiotd ey, naturally-associated or heterologous

promoters), sigRahEAUENFESISTRANGR! RIBME RIS ANE BRRBCHRHIRM ork residues
termination sequences. Preferably, the expression control sequences arc

aukesirstrd Sremdritayetehassh r tsticreapalndndugas Ry ming epnformation
tranefestinch: 26 YkaneticTesh GRNS (8 [dxtsfostcalls) nnER BN eEiNsMasith

been incorporated into the appropriate host, the host is maintained under

oAt onRs IR dHB Rl CaRSrEEs B BP At OB B e LRl SrriEants,

andldhesrilectisrand usificationof dhe-prossigacting ariRadiescdRsRss of

expression vectors are typically replicable in the host organisms 70either
B4%¥r as an integral part of the host chromosomal DNA.

Commonly, expressienivaciotsGRn i seRrIGIINAIKSHSI(R S is determined, in
ampicillin-resistance, hygrornycin- resistance, tetracycline resistance, _
FriFihbesin for

AR SRR s T ORI TS B8 SRR B ETEARS

geliadransipreaatmdtRitindasied SMNASEMILOSEM(SREculks. [tBkpEaeet],
al., US Patent 4,704,362). 25E. coli is,one proﬁﬁﬁr otic host particularl
S

(RRICATGF BIGHR DA B RE RS @y 0B {Fe a8 o dobulin
RIgSeObiNvaMian (1Qtbef. MikeaiahhestsesHiadliel faeusminakditobaeilio acid
such as Bacillus subtilis, and other enterobacteriaceae, such as
Salmonella, Serratia, and various Pseud®monas species. In these
prokaryotic hosts, one can also make expression vectors, which will
typically contain expression 30control sequences compatible with the host
cell (e.g., an origin of replication), in addition, any number of a variety of

well-known promoters will be present, such as the lactose promoter
cvetem a trvntonhan (trn) nromotar evetem a heta-lactamace nromoter
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enzymes. Inducible yeast promoters include, among others, promoters

from alcohol dehydrogenase, isocytochrome C, and enzymes responsible

for maltose and galactose utilization. 10In addition to microorganisms,

mammalian tissue cell culture may also be used to express and produce

dben padypantidds of iitechaasent doventionf{sobi e dlyatidieatides sntadinges, and

%nr%imo lobylins, or f{f men theretof . Sec Winnaclfert From G NES 10 ¢ 1oin
oy VE KBRS RRP REVION ¢ (o8 A" Bk AN Ot Celis Ar& attiany® >4 e

refierfedcdseakseaotuhhaset suitantddoTicaldioedcapabldaing at least 50%

secreting 15heterologous proteins (e.g., intact i noglobulins) ha

BRSO BT DA ATt I SIS, (o g st 60%.

Tivsas bl atselksqueeier addyitingyelomos aed dtesedfstansteiingd Breabéved

hybridomas. Preferably,.the cells are nonhuman. Expression vectors for .

T A0 B M R S A gpingaids

irelcationna gobuhieh Andan enhanderd {@uneedesledahnintmenol tRestarting

89:49 20(1986)), .and,necessary processing infoimation sites, such as

TBSUBife ARG LHEC AR SoEs SiBe By e s ay Ses o

ransaoglibodihte FinadgorizaguécdescRuefebrechergyr ession contiaind by verifying

&eggﬁn oensqsarlee%8 182? rsrgeggt%dd}cg?amc@sﬂl@g no&lig%lrjll(l)& e Qr?qst(hsay (g)ﬂdéengths

adenovirus, bovine pap oA irus, cflltomega ovirus and the like. See Co

atddnglnurandthid 8htid Ca(lk082pp28AtEmatively, antibody-coding

sequences cap be Incarporatedn tansaenes for nidhiction infoufhe.c

genome of a transgenic animal and &4 sequent expression In the milk of

Hee:tnainsdeimipamnitaktseenetign DebhochetattetiSiss 64105 iRoseds BiSarticular
,304,489, and Meade etal., US 5,849 992). Suitable transgenes, include

B e R s S D T S A e

paainolter anicd30adkhaioe ckonple, masmaryngisn desp dcifirgerte csnemagine

CASLQL b%}la %%O%IOlﬁu“nidue and élste rergz%l gl&/mgn%{%dﬁes & Pn framework
Uimanized antibodies) of the Invention can be pro uced in tra%sgenlc

plsidts (g huobactemmaink, ssoyloesndashdd Halfapllyipr oveditplehipsbly!

J et%t.oarl%éb §Qd% b Ja%?r?c)g%%ﬁn?rmr%r{gle 1“148&@@ grsft%%%la/l %%é%di %sa%%gsonably

p%rlﬁca ion Stra egies coupled with an increase In transformable crop

specied tbadée sudnereidods a practical and efficient means of producing

recombinant iggmunaoglobuli ot for, animal therapy, but

for industrial a@Eicatloﬁgoggqé%%(g?g%égg% %ﬁ;gg]ﬁgggﬁies). Moreover,

plant produce@®antibodidsbandcdoeePBhwgioto be safe and Seffective and

avoid the use gf animal-derive ils.angthereions he riskoknin about 3-6 A

contamination@véith 23 %ﬁ‘ig}lﬁg@%}gﬁ%ﬁ%ﬁo% ence alg)p%ifhy (TISIlin)a ot

atetDRurthEn talditionarskbsyicghposyatidelingiterms of plant and

mammalian c jl-pro gﬁg gpg{j{ﬁg velittle. ar-ng effect on antigen

binding or spgc?ficit%n acli%%ion, no e{\}/%lence o?rt%xidity orHAMA has

been observeB énigrtientsde iy tdpichl bral appivatdoacda include amino

Toplantdenved ﬁ?%&%&é&@%ﬁ&}%&mﬂ% (SESaRiskaehal, (FARRLy

Res. Immunol. 149:603-608). Various methods may be used to’express

resombireanithribiodiesiils ratkyericplarenEngdrarphishedisbeyikabigyces, for

and-ight chang.gan ke lnfspendeniielanes ot TSR A S ions. and the

(e.g., Agrcbaeterium tumefiwiens vectors), followed’by the transformation

gkplant tissue in vitro with the recombinant bacterium or direct

transformation ysing PithmRArdiales ORI ERRHPEIORMNICH AICHCRothia of

physically introduced into the plant tissue using, e.g., ballistics. .

subsegaeyenhisiagwanty expressihg tHardduakehains dresreeanstistinte

QlRwE PYINRIsSERYal dasHIYealsly Lesulling 1) e pragietionRiResent in

fully assembled and functional antibody. Similar protocols 20have been
theer ey segnekedmaioprirdatise dissibsEBa v plathks sweapizad epgpody.
(1989) Nature 342:76-87). In various embodiments, signal sequences may
be utilized to promote the expression, bﬁ'?dl'ng and folding of unassembled
antibody chains by directing the chains to the appropriate plant
environment (e.g., the agueous environment of the apoplasm or other
specific plant tissues including tubers, fruit or seed) (see Fiedler et cll.
(1995) Bio/Technolou 13:1090-1093). Plant bioreactors can also be used

tNn increaace antibody, vvield and to cianificanthvy rediice cocte The
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When heavy and light chains are cloned on separate expression vectors,
the vectors are co-transfected to obtain expression and assembly of intact
noglobulins. Once expressed, the whole antibodies, their dimers,
individual light 10and heavy chains, or other immunoglobulin fonns of the

RESRERL IHRNTign can Repysifiednecessting icrlandand PrererurgsRfifositions

art, including ammonium sulfate precipitation, affinity columns, column

isrmssiatelyragiage toonp orifReifoN, eI SRt Bhe RIdRaaY dtis ke (EE
RENSERIN RERRER RIS LGt eRa(RRENGEsoVielAditNnedicta8 2 acent to a

Substantlallygure Immunoglobulins of at least about 90 to 95%

GBRomsgEnetp uicabrtierad R odelneddy drinidia fRsihegerfehythipand Lesk
H{/ﬁief%%d?g@WW“PE&@@%W%@&?@%@%ETWQ@% #Bl§Qeract with the

contemplated within the scope of the instant invention are antibody 20

Frainerids in GeCORpaamdhrsp iamdhsrassmriinadi o/ BredanesdRs
antinodies arsyovesdolaanrthercebagime atidagmente abhumanizash the

antibodies are provided. Ty icaél%,éthese fragments exhibit specific_bindin

WY ah SRRSO At 16a5{ 1L ar lﬁliloiﬁei%;ﬁ}”@gﬂngbéea?in by re%erence)

A0PMrde Y mREZEH ANtPRAYR0ME B IRGIAR, SRAABINNRAVESRAISs antigen
light chains, Fab, Fab', F(ab")2, Fabc, and Fv. Fragments are produced by

omasH b RIS ATTEEEN GBS o8 bRAGYC or chemical separation
of intact immugagilyling. <GuRRIRRE NGRRINGE RItIDR RBRRINEHERIIOEose that

pert-limed to determine which antigienic 30determinant or cpitope of A[3 is

reeOgisTreiR Bl thecsARE TRCEHE HBBtinie RE BpKishapisigtign sufficient to
petaimed ReepIsingtQ ReplassmeatNES dibERaaalysisisd addNE bvith a CDR

epitope map assay provides information about the contribution of

Fﬁanf&h%Fr@ﬁ%%%d\gmﬁﬁaﬂﬁé”é% Ropetoimseveral Brisho 226 Fr the

antiRedyidNEh andlysionilrerireRayaihesieed sy siessatin siidaal model,
substituted peptide analogs. Binding of an antiboﬁ(lj)ty being tested is

Bt iyeHEn HAR paRHR bR G ErYAR dRgMAsi dooutside of the

altsrnativelsioglersubsityied] RRRldes, €ptibRaptidefsibgsuhstiuteshaho acids
a first position with one of 19 non-native amino acids for that position. A

prokireD e Rerayde st e Sealifentitdl Sk e drigrctions, etc.

Withhthe ¥RAQUSRopoRRtig resideas: Rrafilas atelike wise @aseraig@iethan the
successive positions along the antigenic peptide. The combined profile, or

apitape AapUnesiabiiy SOHMIATD P AY S5 SR BUSHion THR? A1 18 HERTHER/AL this
eaiduashorpdhaniRenaonpaedciom mam simtarhbeeneraledion anits (A) of
second antibody. Substantially similar or identical maps indicate that

SSRGS By CIOBO LA HS AR R AE Jh S IHIP SHTEa YHece PR
grohesting AntibedissiokIdesapautis Bilicacsuin AnimatMedealsb&roups

of 7-9 month qld PDAPP mice each are injected with 0.5 mg jn PBS of

polyclonal anti&%eoﬁﬁééiﬁ@@ﬁtfmi@?ﬁgjﬂ%IB fiﬁ?ﬁfﬁb%?gé? Iﬁg? édﬁ&%&ﬁf asured
beprepatatipns ate purifiediienhatedaw endeiaxinbleve|shdloRasloratatdrbetween
be prepared against a fragment by injecting the fragment or.longey form of
Khiera b S BUEATY BRdom A ARIeC e AR Fy BRI JEP 2bout
anfargiBoslyshiad specifieadlyhings W eatlesidayl fragraaninad AP wihoidered capable
binding to. other nonoverlapping fragments of A. 20Mice aye;injecte .
PHAISEATIREAI) SERSEHRE Doas AN DEBA £ A Ar B Ercllfigmining
ariihpely.aoncentaRitb tamiastae dvidy EHeBADmeriofsgrrdtercthat 16100Qider the last
defined by HASA to AP42 o rimmunaggen, Titers are mopitored and .
B ALt EASANAT e AORon SRS B FISCh P et vpoint o
ARulavelstasd ®xigologyidsdperiermed poghmoftbmrierwide are used

per group. 25 % Screen'nq Antibodieasbﬁgro Iearincg. Activi

mino acids that are cap mteracting w1t‘ﬁl amino acids in the

CDRs, may be identified in yet another way. The solvent accessible surface area of each

Z08 -
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The invention also provides methods of screening an antibody for activity

in clearing an amyloid deposit or any other antigen, or associated

biological entity, for which clearing activity is desired. To screen for activity
against an amyloid deposit, a 30tissue sample from a. brain of a patient
frithoblaheimers ditkrsa et araninnabmagel havinthehasacterididy, and (2) in a

Izheimer's pathology is cantacted with, phagocytic bearing an Fe. .
R SR PGB RS B D i (BB T o glgpifcaat
dnfsteacd betpbag aadinoalisceanthe aprimanaculivieons oethline siands that
can be of MUfill e (e.g., - 50 - BV-2 or C8-B4 cells) or human, origin (e.9.,-.
TP 2L LTS SRR 6 8oL TS ROTRRH G A CDRs
micthsedpe shgaltio iadiitadeiiicrescapicomaitaithghtn(SdRe Swthatdsccessible
multiple reactions are performed in parallel.in the wells.of a microtiter dish.
T For i s S o RGP RS  Sart BB EGp el of
an theibsbparaie wiehsitbma honmichiakeepicdeteCtionoloydat mcliast. 16:548

A e B ST St ot VS RS re,

Btestingdiahh erdadslindoratice) béfaie dverieantion dvads piagebadast casidicihly

or more test val during the reaction,. The antigen can be detected
B e e B it S e e RS, o
dfaamjpahgiat of amytointplagte CTRe antibody used for staining may or
may not be the same as thg antibod being tested,for.clearin acti\f{i;}/. A
) “he %mbno a<f1 S e(tjtsevet)é}1 ositlons in Pﬁ,}framewlo are krown to be
reduction relafive to baseline during reaction of the amyloid deposits
ingicates fivad ¢heramntiby DR derfiashtias @eariagadtivifynSuciing with the
ibadies are like be yseful in preventing or treating Alzheimer's and
e b R s B B ! R s e 3
Thpnevemiing of. tledtioy Bizh&indelr's dheootheli afhwloidogenicdipeasesherein by
include t capa%}!e of. ¢clearing both compact and diffuse amyloid
TS G R ST AR B AR tamt for CDR
chirfoemetorrhiyrenizes vé thiosisuttiereod featogosome thods d¢as. bEhasadibodics
I8 serean.nihoding foracivibein dearing. pHeriypes oL bIRIEGICal cq on the
entities. The assa.y can be used to detect clearing %actlwty against
vintiatiyagion kifthoChBlagiCahemtitd. ffypoadyk the dietogitahentitybhesof a
%8&8%'5%%1'5‘59“{9% Qranmal disease, FQESPABLOFQ'E%%“}'%;M CANMRSs include
provided as a tissue sample or Iin ISolated form. f provided as a tissue
sandphs, 2h2Stidsu 8 GAnpIs ishrefePabBA anfixed ab thildighteddynanckssibies 24,
(0] tissug s le and tq avoi ”%@ﬂ%sq?ﬁ o for iﬁn
g?t %,éﬂfﬁ%ﬁdﬁg@ iﬁrcl%%rhta: ttoe‘z&%%ng @)%%p%ﬁﬁ 1(% /5tissue gaé%gérsﬂ?éat
stinche ¢ebtednimihis sshgih cludee cderdéiod s ¢issde) pietanvetbodolisgyief

SRR PO Sy e s oo

fsdtieeadiy rdithslbigivalimatrinds béfasnubid (.dhe fibrirogsain (numbering
SR e P S B SR ITE Ry

Isolateéd biological entities that ¢ .
antipedissor Mirgas prsidoglymarmmntigendolighehpathog 8aiend 103 in the

UG % "i‘ﬁ‘ié‘i@gls%‘m&ﬁ?%iﬂl‘%&%c?‘%@ﬁ{%eéﬁﬁﬁ%ﬁﬁﬁ%ﬁaﬁ%ﬁa@t@ﬁ{&ﬁ may

can obtained from natural sources, recombinant expression or

eRephicanfoymiesiso iR Benemrhe admtified ﬁgg@@i%rﬁptbegﬁ%bm@legy of
Riglpaica! \W?H{%r'?1999}@)?%1‘!"5%15}24:@1?9@&81’3 CSRIRO8R1BG RS “vernier”

receptors, such as monocytes or microglial cells, and an antibody to be

tesiéebirradneaiibene Terddantibothe deamse difaegdncivrsbivhsgid sinerftitg, forming
Hmﬂﬁa&f&%%hﬂé@ ﬁ@t@ﬁﬁésﬁqgﬁ@ﬁgs\yﬁﬁrﬁ%@r@ﬂtf)tbfsiﬁbﬂg?clﬁ&% of the donor

situation, the object is to test whether the biological entity is phagocytosed
witintheckhtidlest, thau g aclenturghnies Aeddsdmyb eyl éulhaiidhe humanized
biological entity (sometimes with an associated antigen), are contacted

with each other before adding the phag@gyTic cells. The concentration of

the biological entity and/or the associated antigen remaining in the

medium, if present, is then monitored. A reduction in the amount or
concentration of antigen or the associated biological entity in the medium

indicates the antibody has a 10clearing response against the antigen
and/or acenciated hinloaical entityy in conitinectinn with the nhanneviie calle
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Generally, the effector function of an antibody resides in the constant or
Fe region of the molecule which can mediate binding to various effector
molecules, e.g., complement proteins or Fe receptors. The binding of
complement to the Fe region is important, for example, in the opsonization

1%{}911'%{8 - o%%?ﬁm&l%?@?&%ﬁs @}ﬁﬂ@%ﬁ{%ﬁ“{f’aﬁﬁf‘ &?&%Q@Q%&?&Q&ble of interacting

responses. The binding of antibody to Fe receptors, for example, on the
wifhfdlee GPBffisgion calidh carilteidigeraenintbesiof ahiperiiaht sheipeygsometimes

BlelpicaliS PRI A OL RIAMR 6 AOGLINSNLANM AR HE R hiscd
antibody-coated pathogens or particles, clearance of immune complexes,
ipsisind glntibbay-coated target cells by killer cells (i.e., antibody-dependent
cell-mediate dlfé@l%‘i?ég Q@ﬁ’cﬂ fe ﬁ&?&éﬂ%m%ﬁ(ﬂﬁé‘%%t@ fiﬁ‘ﬂ%@&‘i’ ¥ ‘packing

mediators, placental transfer of antibodies, and control of immunoglobulin

yrodnestidnclude thosarasidepsgithedpambieg ishveepmiiedrd 1 fieegy for
%é%x%@?é%%@&é‘&%ﬁﬁh&%@&?l%m?@iﬁ%&HW&H NefNNGHORS BPNIYSS) or

ected immune functions, may be desirable. By altering the Fe region of
fHothinibody suarious esseldys WWWWWWG@W@ the
ReYdingieRRRGING A SURRFGSEIRA MY iRAkHons Ahife/ammune
system, with benéficial éffects in diagnosis and therapy, are achieved.
The antibodiek gktiteainvantsmesn Vel oaueeasidnchl iddee Siayhers criteria can
cetpinires af R R AN OLEXAMRG S AHTIAMIRS AfitREIMYBRLOMe above

can be modified to bind to only certain Fe receptors, or if desired, lack Fe

peiteor b uedirRecnsi eralbrioh G Afteo BB Shé et atether a
Pé%ﬂ%ﬁ%iﬂ&%@@ fﬂe@_? the J@&J@r&ﬂe‘}@% it thenHssiaRunoglobulins

alterations of the Fe region of an antibody of the invention are cataloge

pslowdrgedcany tovkigdhas hiboarirelstermsatuder Bendicars Which does not.
%@éﬂ%ﬁgw&ﬂgyﬁﬁ%ﬁ{%ﬁﬁiﬁgQ-@Br(ﬁﬁcc@tgﬂlﬂ9 @RUIBPEY) 8Fehe assays

altered (e.g., by amino acid substitution) in order to achieve a desired
dprsripedrheriefor thadgsived Adintinsedibesysisnies mseranshbysa fslected.
compag,anibaliRTALIAsHARECIRHLATAA that e siredustiasion funediattal, and

observed in, Tfor example, a mouse antibodﬁ, can then be systematicall

angresrly infsnirurmm i amoBding Chifnisgioan il S dmgteantibody.
YRRULN in certaif OmBYAMRIGSs A3 PeeAQRABIVEs thrh ANtiROGies i@ &DR

IgG antibodies) can be grouped into those found to exhibit tight,
isgonteigae by Wk B s e Tl 1eiohnapd vaceier the
AR RERBBRAY APRSBIRY) B RAMPRARA RIdRE &HANR-8EHICDR are altered

sequences in these different affinity groups, a monocyte-binding site in the
Hirigedifibiagied [ ecbsaescIo T HeeRTa RIfAIME RTE thyored off-rate

BEmRAMEEYR brareRior RindsmhumandeGibans mRuas: lIGdaRs® Using this
monomer, but the binding of mouse IgG2b is 1 00-fold weaker. A

SBAERSOrH e shaiaa e iasRipteraiRd i thethiAp EsaBRi%k Hogidf o

shaws-thaldherseauensa 284 ie 288 ok & DRt b @iindelit @iedrs® (5B Q Hase
NO:32) in the strong binders becomes Leu-Glu-Gly-Gly-Pro (SEQ ID

RROMSBYSrTRTBULRI gaAfin A IBOTS SUIR BiRRFS AREESrdingiyy maturation

GRIERRRRACINGERADIE HERIAUMAADAGHRORY MiBgaseDIeRGeRas) Bellnade by
if reduced Fcyl receptor binding is desjred, It is understood that I%t,her

ARSEAIRAS R B HadePtd HeRmpdeles dRTdhs ditits Yt ndpcing. The
2RexamRle;s ine atfinibaab RaxRibindig cRbe/pitaIBHa FeRTDTY oebe less
specified residue with a residue having an. inappropriate functi B rou ,
aﬁmglﬁas%waﬁh?}(jbwiﬁﬂfﬁaﬂéé@ll&%%ﬁé—w&%ﬁ%&%{ﬁ%@,g@ﬁl}’ sels
ARRINS (R SAIpTAle] A 3Eerd atidy) aR-PDIR( Yesid urded) clRAgesTyr batdTipaffinity
These changes can be equally applied to the murine, human, and rgtg.o ized
ySTSthasgREN IR UGHE RER ROMBIOEY WetE iR itk Hafn antibody optimize
immunoglobulins. It has been shown that for human IgG3, which binds to

the human FcyRI receptor, changing Leu 235 to Glu destroys the

interaction of the mutant for the recepter3rhe binding site for this receptor

can thus be switched on or switched off by making the appropriate in

Mutations on adjacent or close sites in thc hinge link region (e.qg.,

replacing residues 234, 236 or 237 by Ala) indicate that alterations in

residues 234, 235, 236, and 237 at least affect affinity for the FeyRI

racantor Acenrdinalyy the antibodiee of the invventinn fcan alen have an
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20 EU index (see Kabat et al., supra). Other suitable alterations for

altering, e.g., reducing or abolishing specific Clg-binding to an antibody

include changing any one of residues 318 (Glu), 320 (Lys) and 322 (Lys),

to Ala. Moreover, by making mutations at these residues, it has

foe einethovaoifish Gl dhhiddingns fetaineuas gonigias mesidhieddiq vasqag., U.S. Pat.

SHeE e Se i VSRR ety can bo abolished

by replacingthayappsatinthttBRspebilied f dsiduadvdihne resijuediaagrmine

n inappropriate functionality, on jts.side chain., It.is not necessary to ..
R o S e LR e S e S E3r i Bpggentciny by
possitileliy vsdeihgrcattybstistituted DRE witlc  dsicue sosuchast GEhdbesultant
Leu, or.30Val, or such aromatic non-polar.residues as.Phe, Tyr, Trp.and
BT R PRGBGSR SR e el e
himding gbniaidditibegdh iI€BRO betlpessillaito tisectudtaplanmoteiopioperties of a
residuce g5 aen Thre Gy, and Met Inplace of epiduiss 320, 400.322, u
1o I braér'to’ abo |§h'%1qrb|ﬁ8?ng acﬂ%i?y BY - E°Tfe |sya?so
deted that. thepsidenchain s gamivnicardspnaidinic ipotara esidDEs grilftbed (Ableanized)
for Edr en bonds i similar manner to the bonds formed by the
b e batiabtc ettt idineta il coch gt
sesicluetivaymodify hukobiraleslisin Gigbiruiahtackviyn bk bapet dmoarii-

that replacing residue 297 (Asn) with-Alaresults in removal of lytic agtivity:
e P s T R S 5 G v,
Midrdtion:destoyieddlytosylatiorisie anddhch ptésender ol gdrbohy dsatatial
Hq%toirsﬁﬁ u}E:ecljofosrf(r:g mﬁloe meesgetn?lc q\@)tril%? 0 (e)Egsus%%H%Lftfif%rr}oarté@ regions
SHEWill also-Gestroy the glyeosylation site. he invention also provides
anyptitindoydrabhing@nvalie rdd effectontfhemptio CWRe rdth theaardibodiah@® R region

modified hinge reaion..The modified-hinge region may ¢ ise.
O SR PIO R SRIPRER Bt the
spcsifciassciamitieg ofskdedS b Bdmpid. kol BXaim plafohe abbistémt example, site-
omain (CHI) of a class,lgG antiho n he.at h§ }1 . Qy%gq “?8-%995’1{1 the
R S8 € RS A R R RO L BUIETI R By the
SoMprise paiuoizn natliralringealy annepeatiagicaithe nduicinescininit ivid

thoesilile ?e%%ﬁll”gu%%%}/ﬁﬂlg@?@ rﬁ%ﬂ%{h%?@ﬁ%ﬂ!%é& %%‘Fy%??zﬁ?&?é%’ &Pﬁie donor

atura Inge region I1s altere Yy con rtlng one or more eysteine ‘ )
(R ue grirftoda inelrralefesictlits, sudhbasy aledif® Rigbyfcoaertitrghsislisigtails on

ﬁl%‘%%?eé?%%‘i?&&ﬂﬁ%8&{%@&[‘%‘?%&%% Sugh alt %mﬁ%ﬁaw% QuB2-41.

using a ognized protein chemistry 20and, preferably, génetic
iRy abohriqled{ads/descritidd AaTertd (2003)ikKesiemembodintrit dtev

i ' | ystei idwes, in the bj ' f : 3
e S e e AP R 3076
r?rﬂ)_dﬂﬂﬁ&]on has the advantage of facilitating the assembly of the
antibody, for %%%Bl%ﬁ%%%‘&%&%‘é?%ﬂé‘sm@?&Hl%ﬁéa&‘?e%%@&%onsmaﬁve
molecules wherein the Fe portion has been 75replaced by an effector or
ﬁépi@n@ciﬁ@mwﬁigmefiﬂ@%w}d@@%%m@mrﬁm@ﬁgfée@ﬁgmﬁb@bmdmg
Q%ﬂt}T Qﬁﬂ@ Q&ﬁlﬁﬁ%ﬁﬁﬁl%@ Y%%&E%gﬂﬁ.t%g%@eﬁlaﬁ%'%m@utions are
hinge region either to another hinge (;?lon or to an effector or reporter
inetededecositbiapdmesciycbrehgiyeehy vidr dxdwpiesrogiehepicelnidearibr lys, arg;
GonueLsaly, the number of cysteine residues in the hinge region of the
30antibody is increased, for example, at least one more than the number

of normally octdlitigne) seadidaissifuesibridrbagiatetreerimBrsIyatasork
LESIAHES; G REHS QAP HZS & I eraRTo %ﬁ%%%%ﬁ%%@ﬂ&t position.

hinges. Another advantage of this modification is that it facilitates the use,
diheysrmniaaarryreaks mbattatednyi reetap seidspbrer theoterinalstbapstion of
altered antibody, for example, a radiolahel. Accordingly, the

invention provides for an exchange of hﬁ‘l]g'e regions between antibody
classes, in particular, Ige classes, and/or an increase or decrease in the
5number of cysteine residues in the hinge region in order to achieve an

altered effector function (see for example U.S. Patent No. 5,677,425

which is expressly incorporated herein). A detetutination of altered
antibodyy effectar fiinectinn ic Mmade 1icina the acceave decerihed hearain Ar
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Preferably, genetic engineering techniques are used for producing an
altered antibody. Preferred techniques include, tbr example, preparing
suitable primers for use in polymerase chain reaction (PCR) such that a
DNA sequence which encodes at least part of an IgO heavy chain, e.g.,

A0 6.0k BORSTARHIRRIO{E8m HE 2qARAORGE3 bhaliereskeal Fig] Buman

more residues. The segment can then be operably linked to the

ipERERRAE POoNT SRR HR BB Ry barstatsgidbihamino acid in a
IRIRO S ADG SRANESSh SOHBIRBEFISMNIS 05 IBERIBS 9 dd 88 position and

The present invention also includes vectors used to transform the_cell line,
thecrirssedine Hraiichvs tHe e Ao HIHGUROSISRIERIF FREYRPAHSIiHEROS tion
Wit dhe tRRSIsBING VR SIRfseRRY: iNesHEanathimeed with Preralasbptor

vectors, and methods for 30their production. Preferably, the cell

v DRRATSIrais SRSFriRhe ot LER IHE HSOBRARATAR aREipackbin the donor

isgiondismahalarss sffecordvactomds apimmetalized mammaliaregelle is
line (e.g., CHO cell). Although the cell line used to produce the

BiBSAPWRIPE R dERms Weghoi R Piete rRR) Gana imeanai e frenaqecting

_ihgrsuiiablecsidinenbeR @socBagisliabsel MRt ieasticall ioe chayple, if
alternatively be used. 5//. Affinity Maturation Antibodies (e.g.,

brskBRPReNdREBSHIBSH B iR PR ShAGRSILS B hiotRIR TS H PO Dagan
functionusing ansotanopmnesPhafliody malwatiantecnmnignes/ifsicalty,

a candidate molecule with a binding affinity to a given target molecule i
i d avern J @%.}Eg?gteds to reduce

qEKTed Ahe trHTURHER ithBROREASS N T ASHY ISR RY

eehnigres dAresHltingsinRReLImmNevRiatad Arandidaie Sonawiig ac8ieies may
desired bindin; interaction with the tar%et molecule. Typically, it is the

Brrye6 PR AHASRRY STEVRIRS TR RSB ISY S SRIES Ak v2(2.0%),
antibady fara tayast antaemdhat ssmpdifigdsbewever, other PrppHRSLAD6

the molecule, such as §tabi|it eﬁ:)ector funct‘i)on, clearance, secretign, q
HaH4poAuiiEToR: e kb e MO, Lidtah Sepdrateh) rih e dler 4!
withaffigity (1 29sing Affinie makration spahgaquess,) and L10Deasvplaihese
embodiments, the affinity of an antibody (e.g., a humanized anti%ggg/ of disrupt
pher e FRASHEIGH! RAYRiceb AT RS BREBCTAT RAOT fdiRgsTuP
affinities 8§ atrleastsl QViNrdo R aM-Ls1a a8 M Lisast fen eddred guehdhato acid
their affinities are at least 109M-1, 1019M-1 or 1012M-£§200n(?c{ap roach
RS PR S Aot hB R AT ARLDIS Y B RS L o R man
encesting, the hingding-awieeuled Pmaobiom taeness ithaaogades the
desired change or changes, Oligon egleo.tide synthesis is well kra(;wn in the

art and readily! A6{SHTAtEH o FrotRSEe BHE oI HGPL AR BT AR R iHG 10e at that
pov slasired caden HanQels). frastisliorsithsn sbent MUYRLenNs, mattrably less
favorable codon usage may alsg be introduced in 25this way.
Bl GHEF e CUUONY L M LRERBLr 14 vEhvdare R (pabppfess han
pBsticularamineeaids profeaisiylisss that shaludesoysiqivescwhichgansentative

form disulfide linkages, and is limited to a,,define% egion, .for. example, a
ghi G e

EPRIFe]iSFABF 55T G BTGP A P HURORIY, THE TGy heics ait amino acid
RResepethinrahaitidiyuop syitselyusanldpmeetinirambing stlds{faquences in a
additional details, see,_e.g., U.S. Patent Nos..5,830,650; 305,798,208

SIS NI S HATITIS 81795 oA e IR o) AR o T 4 human

234Pké i Rqantkb 8692644)r “commont is wiltlefsiobd phefthisl alvovensider only

pproaches can be carried out in part or in full usi olymerase chain . ..
IR S RIS A S M st SIS R eeid i
inaesporaivgoligonuacleatides; eagiatismegismscginglecstraficdedveucdibuman light

ac%g havir%.e. .,.abgesired alteration s%f into a c!oue le stqlarége%gtguclll%icmu " of
AR SRS BAMBTHEY AR GRElitABiR 101 StRer manipurations. such as  F
geneticengineesingpintalantapprbpriatetexpek ssien ardclaningyeotor aBuchacids
PCR can also be carried out under conditions that allow for

misincorporation of nucleotides to thereBy introduce additional variability

into the nucleic acids being amplified. Experimental details for carrying out

PCR and related kits, reagents, and primer design can be found, e.g., in

U.S. Pat. Nos. 104,683,202; 4,683,195; 6,040,166; and 6,096,551.

Methods for introducing CDR regions into antibody framework regions
1neina nrimeaer-haced PCR ic Aeceribed in e a |1 Q Patent Nl B QEQ 729K
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e.g., in U.S. Pat. Nos. 5,780,225; 6,303,313; and 6,479,243. Non

PCR-based methods for performing site directed mutagenesis can also be
used and include 'Kunkel" mutagenesis that employs single-stranded

uracil containing templates and primers that hybridize and introduce a
atatiansnhien passreadnromaha partighiay. St afdtideol wREses, £ 8mino acid
U.S. pat. No. 4,873,192). Additional methods for varying an antibody
0 IURER AP PP SRS indiG 8" n e ALiAegh BrprRnges. it will
Sslaie pRidsbd e aaReRiDBaly(HesERAHTR QB HRBEIHANS sHRRAI AP as the
and renaturation (annealing) of such nucleic acids, exonuelease and/or
BB CRSESE Higestion followed by reassembly by ligation or PCR

25(nucleic acigddhtdihingantideankivatiamafiangoidngterdfiihtn framework
foregoing techniques as described, for example, in U.S. Pat. Nos, )
R0 50 B ?%3%?&%5@ % 55 Ol b BT B sB g gernative
&:B8h1i84 2rdp88& A K834 4A8;, 1400, /830632 Cfdidatkd fB &Bbstitution are
5,830,721; and 5,605,793. In certajn embodiment, antihody libraries ( ,
ity AR RIS B A &S BB ISy gwa?lfiﬁﬁa i ?%&5@%%%%@% region

maaleculea having/ diversitytidgeitasagortions of the candidate antibody
molecule, e.g.

in.one or mare CDR regions (or a portion thereof), one or .
ore oo S ERFORS SILAS COAL AR e Lo residues
tonstardseald ohavrgoeliactanldoatio Maaawbe exgitkeseRlaandrsgregnedonor

e e I A S P
@t&mpies emhmq&i@ﬁéi@r&r&sm&ﬁat&a%wdﬁasiahkesdb@@jm&hmmge&;rmined
e e R
‘Phagtagerne siss @il viefitymet ChR3 saque Rcat kit th ieatveringibentibiiad yequence

; tructed ,e.0.,IL S, Patent No. 6,248,516). . Einally,
b et e i Sl e R A weeROi et B e
padididatenaniid dydiolectizs cailbes)nroetsrddntoheadls irddues predicted to be

RN ] TR oy AT e o A ST

stqga chalohaddilsdi2 $ (e e siagdsiandahinvhetd? Ahtl delequence include T3

feirzétr for i %o@igz( ,e.q.,Us,P t )
et RN s Cae el SR A

Acid Encodingiliditiondl ogididacsTioe ragpetiticidg erta ot denmlimeresidues
[esponses against amxloid deppsits can alse be indussd by, adminjsratian,

of hucierd adius en%oding antivodies and therr cor%pbnen{lc ains tsed tor oY
plagsived mnhunizationbSdichhnuckioragdiodiche RiydencdRObALL midiele donor
acid s ent.encoding an immunogen.is typically linked.to requlatory .
S LSRR RSO SRR P U IRACEH R (RS i icant
BNvesegrienttinwig ihtedded thget, 260 dllssaf patidm chetvesprassaptoinchain
Ibrla(l)mogvg erlﬂsar?dc' tl?ed%%{f‘ib%ecf}hoe{irl;n gr%t I%vn()ﬁ(f aa% lggns‘l ns%]cruetggor%%tforﬁ?sgonding
exempi%lrypromo rand en ancereemen‘fs mcluléle ose?’rvom Ig r

hesadoes iim idnergenodiiobstiqugernes and/or the CMV major intermediate

early promoter.and enhancer (Stinski,.U.S. Patent.Nos. 5,1 6

o 395,830, T Do eans R AR AN B, e

tfterecloheddntosa Vbetoanized 25admagistration wé dewble-sitaiantially identical,

%ﬁ‘&' hos @ﬁs@?ﬁﬁ(&ﬁﬁ@éﬁ‘%&%@ R .slonsd .%%%t{&%ssgﬁﬁeq{u%?&a AR SO m
number of viral vector systems are available including retroviral systems

(Bedh thgy, Venwrderared. TOMiouGear 0pin oGhnembDevalsls. i8:00Zrag@gwork region

(@ e%ilé%?'ﬁ%vcﬁ?é%%%ﬁ%%(ﬁ?o% £ e BEL AR dr X&iﬁlit?%@?&%%%%@))?rhus,

adeno-associated 30virus vectors (see,e.g., Zhou etal., J. Exp. Med.

17@ 88ividegaynvimiatiectorbstidrtitheqidrefaemityinsitidirg vercbinial vintes!

and the avian pox viruses, viral vectors from the alpha virus genus such

as those derived from Sindbis and SemfiRi-Forest Viruses (see, e.q.,

Dubensky et al., J. Virol. 70:508 (1996)), Venezuelan equine encephalitis

virus (see Johnston et at. US 5,643,576) and rhabdoviruses, such as

vesicular stomatitis virus (see Rose, 6,168,943) and papillomaviruses

(Ohc et al., Human Gene Therapy 6:325 (1995); Woo et at, WO 94/12629
and Yian 2 Rrandema Niicleie Acide Reac 24 2GR2N0-2R272 (100RY EDNIA



10

15

20

25

30

packaged into liposomes. Suitable lipids and related analogs are
described by Eppstein et at, US 5,208,036, Feigner et at, US 5,264,618,
Rose, US 5,279,833, and Epand et al., US 5,283,185. Vectors and DNA
encoding an immunogen can also be adsorbed to or associated with

ficplate cattiprsnaxamaies. Qb uhichAncluge RRNPRIDYL MAHRARIE zea
@%ﬁ%ﬁgﬁ%ﬁﬁs anc? polyla%tides gn% poly (Ectide-pﬂglycolides), gﬂge, e.g.,
iMecGrestatating. NicsolE apagmiaodosynt the vargelsdaeasyl egions drthe
GSRAYRERIGS %A BNAL canRe deiNRIRd iR A TINIRAABiabie
to an individual patient, typically by systemic administration (e.g., '
firreovenbusgintrap@titorroal cansesemsiiechteauercrs, intparibecempodiment,

tRY Qfgg%@ ﬁja%%%l’i@%%?&% f Qﬂ%ﬁiﬂﬁ)aﬂié@@lﬁﬁhﬁﬂ&#ﬁo%@ﬁ{ (PeR-EPieast 90%,
9 polynu

Anderson et al., US 5, ,346). The tem "naked po cleotide" refers to

rrgfotybluchdtidearetrdelvebi 4A’as8dtiatish mﬂ%mﬁ&ﬁﬁﬁﬁéﬁm&iﬁéumaﬂ
a9eni-Maked palvucleatides are somelimes &aned Baelasmid ertes,
Such vectors can further include facilitating agents such as bupivacainc
lovenes sucht sUstBBBRORR)UmINArebls-also be administered using a gene
gun. See 20 Xiag & BiaRdsma aipsars e R AN 48 vPHRAgEBntion

is precipitated onto the surface of microscopic metal beads. The =~ |

enlhsropRestifistand aeadienttetPuatiigesrick Wavd s &Xpdfditighedm 1n
a5, andRERRIAGHISIHES A& draib Rl sryshalpalbiAY615dine L BXAMIBS at least

The AccelTM Gene Delivery Device manufactured by Agricetus, Inc.
Middiétoresi isMuitdbrealindin anveiiimikib Dl pux s tiths ymanized
RRUEDIRAA SRR IMRlY brSRAIRGIE RINAPRA Mty ahemics!

or mechanical irritation (see Howell et al., WO 95/05853). = Ina
fumhmogetation, O8swthednesailiginnhbindienaBaitnis dsmeibing Bstry of
BXMAVRSUT 88 SellnCXPIRG] HRAMRR I BIMAURI RGNS, Fhe binding affinity

lymphocytes, bone marrow aspirates, tissue biopsy) or universal donor

pranbatepoiRaTedte MMaase B NEacd OB et HrifPe o TPATEILONS (5§ 0
Q&E%y Lﬁﬁyﬂ&’ Rfier selaclignifor cplis whRich,hays IrcorBialgsi)e In such

vector.” Il. Prophylactic and Therapeutic Methods The,gresent_invention IS
iipeareas-ithebiding akheaningradAnsihnded with Stheitghansidopsireably at least
diseaser by Administationefdherprayticimmunglagisaiiaagantsu@ bstituted
humanized immunoglobulins) to specific epitopes within AP to a patient .
WY@MM@%&PWa%EﬁEﬁ@Igﬂtﬁé‘?é‘ﬁélét‘?é?égﬂkﬁ%scér}r?%detemmed’
RATISR{E1: HINBYSIRHRAE Phagasyiesis| iy eduatiap.afsilaakiaberdeReagents)
inhibition .of plaque formation, reduction of neuritic dystrophy, improving
epgambelifivchBiliaghasstfeversing, treating or preventing cognitive

decline) in the patient, for example, for the prevention or treatment of an
amyloidogenic disease. The invention is also directed to 10use of the

disclosed imnfuddiedictirreafiumanized 1A bharabadss noglobulins) in

the man UfaCt%ggPéf@r%g@iﬁ%@lﬁﬁi@ﬁﬁ@hﬁl&@%ﬁﬁh%t&f@ﬂ%ﬁi@fb@ﬁ A0manized
amyloidogenic disease. In one aggect, the invention provides

arsthreshistofthrdVanmig ot dfeAting auiiede kusseiadbsitrrapayiiagnd/or
%I?a%?%gﬁ@lfréﬁd@&ﬂ%i@g%@sgﬁﬁe@%@%&.Sﬂgﬁﬁ@%wéf&qgﬂjﬁaﬁing material for
z

eimer's disease, Down's syndrome and cognitive impairment. The

Iprivdp edencdduritizes Wit stre imenaenaatansadaiiyiditiobpiid 1s
gﬁe%ﬁ%ce fé%%%?%s%ﬁﬁfy@ﬁ@ﬂgpﬂegﬁ Wﬁ?t@c{miﬁg@g@ﬂgﬁﬁvidit for

ective dosage of an antibody that specifically binds to a component o

apaangytisidh8épBsitabitnes sheiehtliSuereatroududre ﬁ&stmm%m@@fﬁﬁor
%‘%;%@%%9Q%g?ﬁ%@%ﬁ‘g&@%QQ%Q&H@E@M&%@Exmple ). The in vivo
empl e

ary methods comprisé administering an effective dosage of an .
afificasayotithe Bihds temiboPydfedrseribedtip dix eonipAbe Bunsiarsngitiyl apquencing
effective dosage of an antibody that specifically hinds to an epitope within
residues 1-10 of Ap, for example, antibodies that specifically bind to an
epitope within residues 1-3 of AP, antibddies that specifically bind to an
epitope within residues 1-4 of Aft antibodies that specifically 25bind to an
epitope within residues 1-5 of AP, antibodies that specifically bind to an
epitope within residues 1-6 of AP, antibodies that specifically bind to an

epitope within residues 1-7 of AP, or antibodies that specifically bind to an
anitone within recidiiece 2.7 nf AP In vet annther acnecrt the invventinn
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mediated phagocytosis. Therapeutic agents of the invention are typically
substantially pure from undesired contaminant. This means that an agent
is typically at least about 50% w/w (weight/weight) pure, as well as being
substantially free from interfering proteins and 10contaminants.
Sabdtimnes tdenageni Ardl ahléastyabauty800b lvgivw cradh naore predeialnyisat
east 90 or about ?5%1 w/w pare. However, using conventional protein
%&ﬁﬂ%gﬂ&% & rﬁqeues', homogeneous peptides of at least 99% wiw pure
can be obtainggitable hunldreamehodsntimo besagechcss bathbasyenptied dtic
atientts and thase curﬂﬁrgtl showing S r@toms {hdisease. The
antibodies U4l it Such méthot sagénsgg BRtman, humanized;
the seqitnaroaktibediason friagneits. tHdkeod (@gisaniigearfoimdédgeparately for
Iflléa%mg ”éﬁ? %Q%hcaelms %%t%?enorc:!l%? alle(s) I;:1peos|}/1r(r:1li Qr?fléraga&e.sfnnber% hl?l%%,lr\lfalr%ble
yeat anot ergaspecff the inventionteatures a ministering antibodies
{repate d-trarhvananmaibimirunizest With &R peptigienvelickhihinan gaddgece of
Ihe patient (.o realed with anpady. 20in snother aspect the invention,
Tedtores a m}rﬁ/s\fverlng an antino ywith'a'p Armaceutical carrier as a y
@lrasnodctuticahgdmposiiorat Ateahativetyththi@itibody Sequbece Database using

inis t atient by administering,a polynucleotide. encoding a
R LR S R T AR R S i et
antinedyechainmitithibepatisnti @ptional\frthewolisaglentide dncodesnbodiment,
heavy and light chains of the antibody,,25The polynucleotide is expressed
R R R A o R R SRR R B RIS
sbodicnents, doegdtientwsonkdiiforedfenteveiefsabirinistBrettmahtibedyeptor
I fhe Rlood, of e paignto e dsversion s flls aulpnagianding ngfdc.
forthe apequtlc regimes for préventing’or ameliorating the
nleutopathologyeerstléntsdme patients, the cognitive 30impairment

associated with Alzheimer's disease. Ratient n %et Xrlelaf éh .
Patients amer%gg?én out%g?nr"rll ﬁl{lisr?c l?éj%r% |\%irly§|§'fga?t?r]?§i o? Ji%ease ut an
oo siowirng ayniprehosy st avskbaisspatiprascprdsetitiyts howiny lsgimhpheims of

In.t fAlzhei 'S dj ' : is.at i [
T e L
We@@m?ri@k@dsmhmé@mmi@e@qﬁmwhmdﬁcmlquémlgeﬁebat et al., supra.
gg@‘ﬂ'%‘&rﬂe‘ﬁ RULIIE DERAIoF i%ﬁ§%§ﬁ@8ﬁ%ﬁﬁéﬁ%§irlﬁﬁmﬁ sHRIRes of

lent. The present methods are €specially useful for individuals who
Heve suknpem getieticodskeobys 2hehermes oiseabsuSuypksindividursidiumanization

'@%?M% PSR.NAVING SRIFHYES WP RBYSHE¥REL QRS e ehI RIS IRERSE s8B oup 11

those whose risk %{s}%etermlned 10by-analysis of genetic or biochemical
anditietiss GBretitamarkersusfenpkriowaredasitiidior sehiiseabigintiude of
MWRNAR i GATE-9anEs SRBIGHAMY MUANENS AL BOSHORLALAN regions

positions 670 and 671 referred to as the Hardy and Swedish mutations

Aespiedtiveny b@@@aﬂw@%ﬂaanmpmém&m@%m@ﬁbﬁ@mﬁén
Rresske gf %ﬁﬁb&ﬁé@&grg %%ﬂéﬁg@‘l A@E@le DA the reasoning

hypercholesterolemia or 15atherosclerosis. Individual$ presently suffering

flereririthisihddendiscagk cay DeMletdytived fo0Ehtt abtanieedeaismans from
ﬁﬁﬁ%@! lsﬁﬁ régb%ﬂ rﬁﬁgﬂ@&ﬁf Jé %eﬁ%céf?@&%%g}qgaﬁ%\fﬁaﬂ% Eiﬁﬁn@

number of diagnostic tests are available for identifying individuals who

have AD. ThedehimBiutehiaaa lbmeihody EOr(th fazassienals; BACO1733)
@Igsvﬁgrgi% %%%9 rﬁ@ﬁﬁ%@&ﬁ%ﬁ\ﬂ%ﬁ ﬁiﬁgﬂ)@s% & %Bﬁt[gequence

Individuals suffering from 20 Alzheimer's disease can also be diagnosed
BlenDBRDtbériBA Y ehséusssahle aseimnanipied Sectiopuman subggqup 111
ARMBPIO MV RAUSHLS, HEANRRYGIN ReYINREARYPIEHEIE NOBZQosPbdundant

Usually, however, it is not necessary to begin treatment until a patient .
fairnss Boyine sEmidicyet sPrRSHRR HIRIZ ATV dsaYI RIS dg8aBlssregions of
over a period of time. 25Treatment can pe monitored by assaying

antibody levels over time. If the response falls, a booster dosage is

indicated. In the case of potential Down's syndrome patients, treatment

can begin antenatally by administering therapeutic agent to the mother or
shortly after birth. 30B. Treatment Regimes and Dosages In

prophylactic applications, pharmaceutical compositions or medicaments
are adminictarad to 2 natient cricecantihle to ar ntherwice at rick nf

regi ith
Wi v



10

15

20

25

30

severity, or delay the outset of the disease, including biochemical,

histologic and/or behavioral symptoms of the disease, its complications

and intermediate pathological phenotypes presenting during development

of the disease. In therapeutic applications, compositions or medicaments

AR pdpiRistes /iR BdRALIRASHSRELI8E)0b, o AltAdi.aBWteriDgs fromy2: 6146-
such a disease in an amount sufficient to cure, or at least partially arrest,
@hedsymptoms of the disease (biochemical, histologic and/or behavioral),
including its CQHB?HE&UQﬁ%ﬁ%&%%&@ﬁ@%ﬁé&ﬂ@é@gﬂﬁﬂm%P%ﬁﬁ;i@, PDB
development of the disease. In some methods, administration of
AgesranDeed BF Aiireinhles YL BRIt rioainitentih bAERHS A ERIBL

ROLYGI AN QPRE BAIAGLEY|SHE LOAIENeINIBY SRARGIGIN AT AMPSHTLS |
adeqquate to accomplish therapeutic or r(;%%lacuc treatment is defined
dcAR Rt

@33 YR PaPL IHEHYy icreion VEFBEB R pok B Accession No.

BIOBHYIRQLC @ish Baerans Utig BeinesiRaestBaleisdally @dmiysianedim
several dosages until a sufficient immune response has been achieve

d.
Apression Nemahe! repth s r EMBlursierstian¥epbrse? IRefidd&igrg0118),
deyslepmenief snhumaratitantivody mediotedy L pardieraaeliulas. $22902

mediated by antigen-specific T cells or their secretion g‘roducts) response

rEReed MgRIRsParramty AYPI A2 it sabjack BEN eresiomblo can Hd8072.1

E4A81498 FRSADSE: KR odOGHICEHD b ADUIB I alisn Qf(BRMUMIIBRN, Rbckssion No.
§assive response, i.e., induced by administration of immunaoelobulin or.

AtboR 3rl s A00P)cBIR. Arasesing NeeSmindhésteiim e BhoseTsan No

BACABSsted HORRIAS Gy eDIYERH deod AIBMBUCIERIIONSE SIBESAM WY
Effective doses of the com&ositions of the Eresent invention, for the

frestrsiom N tRALIEHvE Dby WhnitoMBlaf\ erspiondity Gpsmak)!

@%@rﬂﬁéﬁ@@@ dagludingdnaans. of aRAoYniStratiany t3gR9itGenBank Accession
(@cal state of theéaatient, whether the patient is human

iol
S KSAH oL oS B A BTN NG5 trrh GO R 8794) DBJ
RroRbyiactG oOBRerapeutic.(Hsuaiy4the RIS i tEANNGItBACO01733.1

non-human mammals including transecnic mammals can also pe treated.

fr2dihdht HosAleaHbEs be Mrdted P IB HTvESsTdRr NS dicaEpPIe,
%%%alﬁfi)ai%gg@mﬂmﬂmgxwﬂm@g.amgl'ln@gh(r)slstm, S}Eﬁﬁﬁd@d@%ﬁl‘ﬁéﬂm&?w@M.l
. (0] m ana more usua . oom e.d., V. m , .
fesl ﬁ?&%@a@@%ﬁ%&@%@é@?@mwyﬁ%ﬁ@ 62%%%?431%89: &eﬁf%aﬁ%gcwssm
ma%\wgi%ms qur(h%m_ %]miagﬁmes??rllmgékg@o%?eigglltzmﬁal@%70),
m ody weight_or within the range of 1- m refera a {
R P A L 2 s s e B A i 266.1
g@mk?@@%y)\ﬁ/@mmmgmgmnaagﬁ@b@@ﬂzﬁmg/mm_ rallyminliteastession
m . Doses Intermediate In_the above r a nie t
N a0 o) s TRt e g
dre@utlailcessalieNativa day s6ave ekly1 00 2ZERIEIND Lorarg sibeNo. CAA49495.1
hedule determined. b iri lysis. treat
R B N At o e e e P e S B, or
exasyule7 of apieest S INAnBIsAAcdiional @ eATIasy Treairidtoes]nedB]
involve administrati k h
S LT AL R SRRt SO Engee

15 mMgks b DBIsectdivio tlays, BACOYKS o 21tevEse) By ot @ossigikgO.

v e R e AN e

casediierdNsaga aheach. anginodyedminiidraddalisowiurBh€ tanges

indic Antibody is usyal iniste ltiple pccasions. .

R 50 RLR ARGTe TS ob Ak B obbg R IRY S By S exsson No
InteCVEd3(zah @iSa Hid irnregitaBas indicated b meas i g bldogisyeds @), PIR
antibody to AP in the patient. In 15 some methods, dosage is adjusted to
achieve a plasma antibody concentratioftof 1-1000 ug/m1 and in some
methods 25-300 ,ughtil. Alternatively, antibody can be administered as a
sustained release formulation, in which case less frequent administration

is required. Dosage and frequency vary depending on the half-life of the

antibody in the patient. In general, humanized antibodies show the longest
half_life followwed by chimeaerie 20antibodiee and nanhiiman antihndiee The
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is reduced or terminated, and preferably until the patient shows partial or

complete - 65 - amelioration of symptoms of disease. Thereatfter, the

patent can be administered a prophylactic regime Doses for

nucleic acids encoding antibodies range from about 10 ng to 1 g, 100 ng

AedRfiengvd. Baptind 0gnose? B0RAG LEBRATNE! Niiehts D098 aidrGenBank
infectioyus vira s vary from 10-100, or more, virions per dose.

gﬁéé%@éﬂ% %L&%ﬁc@ h be )c;dministered by parenteral, topi%al,

intravenous, dfalxsubtiftaaabudiniitaatieniahiiridacnssvdl cinifapeiiioaeddn

Intranasal or i us r means for prophylactic and/or, therapeutic s
BB A7 ThC SSERIAe) PRe O QLIS BT R g s widin
thgdhning sutictiaieoum piihatgbraliDR routesnificandnd/enuellyigftactseribed

The t { IS intrar lar injectign. Thi f
TS RIS GBEATY DAL N A 51 b RIS T e

segibods).agents are injected directly into a particular tissue where
deposits hav %gi%u rensue!?é%% I%E:@)é?e@%? Eaion ! g’lj?o(ﬁlgné. When an amino
Intramuscular injection or intravenous infusion are p’re?erred“for
adininigtratierwetantidedyl lnsdtefraathods, paiticuad bthpiapleutibuman
antipodies are in e%gggwﬁgﬂwgg H‘%%(S‘”%fz‘mmlﬂosé’éﬁdesﬂé%t‘ﬁ%ds%m he
Ahtibodies are administered as a sustained refease composition or device,
sutshitasa bfatipagdivaldeviceuse aminoAgehifiofsthensoveblyorxperied that the
%ﬂ?r‘&l%-be administered in combination with other agents that are at

feas? partly effective in treatment of amyloidogenic disease. 20In certain

embodiments;1a henmakediabilbbdntgthaelinehtion (e.g., humanized

12A11) is admjnistered in combination with.a secopd ipmunogenic or
immunoIogicrgﬂgéﬁtégﬁ%%egﬁqg)rﬁp@ef,}% fﬁ%‘ﬁ’gh}%gg{ﬁgi qﬁ%ﬁg%%g or eléthe
ieemtione dafirheacpaipistetdy iGleshmbinatioruwith, anothenhsmatizets with a

ibody to AB. In other embadjments umanized 12Al1 antibody is
R 4 & R R e P TR g v AB
vaccine. In th&gaseiofpaizheirtier's landDioterfscsyndrome, in which
amyloid depog%‘sugt%%eldraiQaihs%sbr?i@ﬁq%?\nlt? gr];tt 8&.”%%%9 NP %'ts&%?l variable
administered In conjunctio With other agents that increase passage of the
agents, ohiheuinveiztitnmeef diss tRA blowditmrdin bdesieibAbentsxahtiie V. Briefly,
IRVeDHAN. a0, 2150 R AN STRAL I omBIABNYLD, OIS RS M right
enhance access of the therapeutic agent to a target cell or tissue, 30for
elxaimpid, lifddambsEhd fhetikbeCuadwimistarntdicch Ademstoanthree-

ecr ed r | t (e ' ti
P e e o PR IR R e o
COW posfiionation (c.g., vigentseidhesinvmition P8 gierssadmilistedéd-as
ti iti c i i r ' ERtpise.,

kb e e LR e
ReMATGEITS, PRArmacetsiicaNociHABY (54 Y. 7 MBBPAAskshipig No. 2PCP

%%@@@%@ﬁ@%&%ggéxw 41 9890 )TN PrsasRs fggcf&%&%eg@mn

e Inten mode of administration and therapeutic application. The

EoitigeRionE BEn sesiiehitie, HBlereiny8Acthb foirtiRficrrerssieado. IKEL (gi
RbasaseuliallyACCRRIRRIE PRRIRXIS GRS 95 dBsRiR VISR A®. 1GGB

defined as vehiclés commonly used to formulate pharmaceutical

CorPOSHib RO rersiensipo MurhblA AderSisTidicn. ARE togreear o 2HMI

E&'?é‘é?@'z%?, sprohRalesihe Wé@éz@@i@ﬁyﬂﬁﬁ@a;@ém&%ﬁem KIP
xamples of such diluents are distille I

water, physiologica

(O ARAISLLERE deb ettt RindbQ4eilfidAS? HesarbBEBohassirigmao. [VEA
@%%I%ip@relgﬁggjiggﬁnphe pharmaceutical composition or formulation
may also include other carriers, adjuvants, or nontoxic, nontherapeutic,
nonimmunogenic stabilizers and the like. 15Pharmaceutical compositions
can also include large, slowly metabolized macromolecules such as

proteins, polysaccharides such as chitbégﬁ, polylactic acids, polyglycolic
acids and copolymers (such as latex functionalized Sepharose (TM),
agarose, cellulose, and the like), polymeric amino acids, amino acid
copolymers, and lipid aggregates (such as oil droplets or liposomes).

Additionally, these carriers can 20function as immtmostimulating agents
(ia adin/antce) Enr narantaral adminictratinn anente nf the
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25emulsifying agents, surfactants, pH buffering substances and the like
can be present in compositions. Other components of pharmaceutical
compositions are those of petroleum, animal, vegetable, or synthetic origin
for example, peanut oil, soybean oil, and mineral oil. In general, glycols

such as propyene gixeol i RPYRIRNIEN S alyrokAIEBreferiRANIANE described

carriers, particularly for injectable solutions. Antibodies can be

IBoztnvinigibidy aradieb forfaroaraplsotinge shio R eiciiahint shopatratioRr Structural
ﬂ&'eﬁ\mﬁﬁ&%a% f?x“&@éﬂﬁ%ai?ﬁﬁﬁ'@ﬁﬁﬁ?”@ﬁ& PP PFFARAIL ARUSIANEHiq the World

release of the active ingredient. An exemplary composition comprises
Widaotkinaltemsbeny stdsseriradlb Ydbmmared i @0BbIsdeket éénSistidgc!
ﬁ:%WMﬁi@@%ﬂ%ﬁ%Mﬂ&&ﬁ%&ﬁ%@ﬂ% Qoillt identification of

Typically, compositions are prepared as injectables, either as liquid
SBRtioresastivgspeidyrsrisithid%oinhs Alieame ey sBiafodimensional models for

fYSBaNSIaRHn, Jiavid éYaﬁHéCéﬁﬁ_Pé?éﬁ&%@%@ﬂg@ﬂ@@@ﬁﬁﬂﬁﬁ@%@ﬁmﬁe.

preparation also can be emulsified or encapsulated in liposomes or micro
Brieficles thirehdim petitaatine dsbiy grrontd bisedpsIfinstraskrapg spprine

AN EIackaeABMESRY %@Y%(?Eﬁa&@sn 98y R 4% ’PR Can be used
(1990) and Hanes, Advanced Drug Delivery Reviews 8:97;&;1997)). The

wgersRrhBentdedhs BeAddHiEns@haln itnthEF bt & Bépyted as templates
1IGEHRARE impi?éyv_}(&mpafﬁé%dghm sambadoratlatestin Sl 8f energy
manner as'to permit a sustained or pulsatile release of the active _
wigiadrsHEn steps to AgliftipHalToPRbl &GRS HRRLE TSI TRigegI Efostatic and
adninistrationineludsRrah dattanasalrandi RBenar Y QY &l9Rs modeling can

suppositories, and transdermal applications. For suppositories, binders
et 1Rt Hol ERA I, Polydiky el Sa17k0 bt HIAIgcaReC!
@ngJ&)SH}? ROSHRLES GAMAEfONRed IR &5HEQRIHIR) HABe ACIMEsimilarity
ingredient in the range of 0.5% to 10%, preferably 1%-2%. Oral

behrantibes FUNFdaBRES SRSt EGE B PR AFFISEARIL AN fathd s

mannitol, laCt%%*%ﬁheWWﬁ@é@Jﬁe SOHUMISAGCRAING serve as a
cellulose, and magnesium carbonate. These compositions take the form

gradansiet Srspesisions hahes; Gmsneispel v s ahfirbhadusgntaining
fREmullefions o5 IPRwde R RRCGaRLAHY 100 9030efi ARGty ehiRgRedieimework
preferably 25%-70%. Topical application can result in transdennal

gFuatraierai b rpodepita BRRIRNESIRIT SRsERIBE Mg iy gyre as further

coradministration b tba_genbavitecholera toxin or detoxified derivatives
or subunits thereof or other similar bacterial toxins (See 75Glenn et al.,

Nature 391, 851ECS5H) S UCH G PRGo R ek b ek at sy asify#iflling the

GONBRERAES AsrRdmisidrei-arilinkedinalasiissebiatnedivy sherisakent
crosslinking or i);(ﬁrression as a fusion protein. Alternatively,

) . Yy .
fPysaHeRvalde y%%%%%mgwﬁ%%%?%%ework residue
ransieasapesdFaubatialrefticdn AR, 2535210t 9990 Crysehakitions.
30Biochem. Biophys. Acta 1368:201-15 (1998)). D. Monitoring the .
EBPSEE T LTI 150 HERY SRR SR RO AS BPHbARBARG i

realewekifea Ratienh suffering Jram O1 susceptiale to Alzbisimers3 s ndore of the
monitoring a course of treatment being administered to a patient. The

84 used to monitor both therapeutic Streatment on
symptomatic pa¢ieRisans, pepidacticiseatnashonasyyptomatitether a
patients. In particular, the methods are useful for monijtoring. passive .
PG aHB (610 MBS ARG IBVR FBf A RIS ARG Ap -mmunoglobulins

SRPRMRN A dohie daiesMinipgra deseling valien, fticexaenplewbfcindoes not.

antibody leve] or prafile in a patient, before administering a dosage of .
FUAAEF TOUGRSRARGRUTE UAth S DATERS F57 S PRORIA DRt atsr due that i
rgatmenmMsighilisaploperiaase  partigieatpohan thentypicatissatgite of test the
experimental error in repeat measurements of the same sample,

expressed as one standard deviation frét# the mean of such

measurements) in value of the level or profile signals a positive treatment
outcome (i.e., that administration of the agent has achieved a desired
response). If the 15value for immune response does not change

significantly, or decreases, a negative treatment outcome is indicated.
In othear methnde a control vahiie (ie a2 mean and ctandard deviation) of



10

15

20

25

30

control value. A significant increase relative to the control value (e.g.,

greater than one standard deviation from the mean) signals a positive or
sufficient treatment outcome. A lack of significant increase or a decrease
signals a negative or insufficient treatment outcome. Administration of

Ageotis i@e aetially odtiiovedihdulelibpdeaiwilis snbmasing 257 etaitive (@ thebinding

cantrol v e As before, me plateau relative t rol v
A L o S S A PP S Lot e BrerhE B on. e
dedveedhinddasagesainaionfregquenpyeferred, alnioiherdiathestadcondliolt less of a

%%mf the level o rof e( %ﬁ a mean and standard deviation) is
FRP H S a% c§ﬁﬁ‘ E‘S dtion of individuals who have

30undergonehatmmeididvits doiharapiuticragenicagstovhoseatefreisaovork amino

files have Iate ed in respanse to tr ent. sured v
TRt L A A BT DR o RGP g ino acs
neadsuigdtavedi IWﬁhpﬁﬂﬁﬂi amﬂ@tfmgmﬁeaqﬂwdiﬁar poti(eg gfr’mme thpival human
one sta d% ‘éii dev tlo fro the controldv%ue treatnlent cant € the mouse
ool il Hffst & qlﬁ DATER? AR SR Ra B E R R R
Vale, mntmuemadmmtﬁtmﬁmmoﬁagmm@mdmm@uet imthe acids are
&gtle ?$r5|sts beIOV\I/1 th ugtrouﬁilue ;rh n c(hsa}gge in treatment may

"Haicated 3 6t ur%%fh ¢ 4 paticht who' idnot presently receiving
treatment butGthas cindeigendoa spfwmumncamesemtgeeatmemssim@nnwedng ina
g)r antrb% IeveIsBor r%flles to determine whether a reﬁy ton %kn

epa

rea I"T)]Vé)ll:l grequrr ‘Iﬂhe me uregl%vgf or ppgﬂe IHC{ |en can

gﬂmpaeeﬂquﬁhcm/@hlmmm/qu@nmsmeﬂemugthetmt«brgr@ﬁa“rsaqmmn@ ukentity to
t%e rgaeVOf tr nat IlACg nlfl%an{ Peg’r Eﬁ% relat %%ﬁ tl%re I%re%t\//(l) I‘GglOI’l and the
measur me | e greate han a yplc argrn of error In repeat
gaeahueempmzscefwtie rk@eaimémﬁmpsld)&rﬁ mmummtd@ﬁ@ﬁsehmtenbnamth
be resumed. Alterhatlves\(dthe \(/‘Qlue meas re 0%6;1 ent can

e

BWH

corre On V\%tﬁ a COIﬁrOﬁ value meggiﬁl% US S aeh vra?ron %fe%g}%ll}%ggt chain

aac&;piop ﬁizattemmkpatﬂemﬂs aftéresndenybingsaqueurse oftléatnseletted for
t)err% pvelxmt}hehgnceoasured alue in a\p,latlent can be compared with a
control value in popu ns o]tnﬁréplhn actical y [treated patients who
remain free onmpmmsresldme J1dSuifipdpgutationsaohththrageutickllyand/or
tedu%%é'gs”%tﬁ’m?ss%ﬁ%"l‘é a@e'se l(')?r%h 1[] n?érgt) %%? t%@as@(:tﬁorj& m&”’cﬁé donor
ases, a significant decrease relative to the contro I.e., more
Mhmrwﬁaﬁdhsdqﬂevmsm)@sgmmmﬂmﬁah@hmM@mfminlgﬁée residue
res in.a nt I I C
R e e o
Samp1@t1§ ansdtizes Wbichxarirples R@tll@%lslbmpuehmmfeamudgeﬁeéqw Apthe
|
B B R e o X e ouse
s@mdmt Hoseves, ifetrods) s teve%rqar@mem@tnraﬁmtmét‘ér@drahﬂw of the
I
T e e, e,
sampt@gmm acpanEeprein ghekteeh s zssriaidhed with dhgyitid depasitse an unusual
tss%my%% BARARRMANA) a0d ANA00SHIEARIRNTRINGE EdREERIRIh
sequent clearlng of the amyloid deposit is then monitored. The
esvsteptecanehextém pictiemdriigyidsponse Py Vitetcaerinticanys: of the
existence andyigyel of aptihedies effeclivedo.cleanils dn dherissuev and VL
sample of the patient under test. 30The antibody profile following passive
figgiuization typically shows an immediate peak in antibody
concentration followed by an exponential decay. Without a further dosage,
the decay approaches pretreatment levels within a period of days to
mahehs dependiigbhiné hiitagosfsgieittbody administered. - 70 -
In some methods, a baseline measurement of antibody to Ap in the
patient is made before administration, a %etcond measurement is made
soon thereafter to determine the peak antibody level, and one or more
futher measurements are made at intervals to monitor decay of antibody
levels. When the level of antibody has declined 5to baseline or a

predetermined percentage of the peak less baseline (e.g., 50%, 25% or
1004 adminictratinn of a fiirther docane nf antibody ic adminictared In




value in population of patients benefiting from treatment) administration of

an additional dosage of antibody is indicated.

Additional methods

include monitoring, over the course of treatment, any art-recognized
physiologic symptom (e.g., physical or mental symptom) routinely relied

—I5onm by researchers or phys
disgases (e.g., Alzheimer's g

rngniri\/p impairmpnr The la

ICians to diagnose or monitor amyloidogenic
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methods work by administering a reagent, such as antibody that binds to
Ap, to the patient and then detecting the agent after it has bound.
Preferred antibodies bind to AP deposits in a patient without binding to full
length APP polypeptide. Antibodies binding to an epitope of AP within
amino acids 1-10 are particularly 25preferred. In some methods, the
antibody binds to an epitope within amino acids 7-10 of A13. Such
antibodies typically bind without inducing a substantial clearing response.
In other methods, the antibody binds to an epitope within amino acids 1-7
of AP. Such antibodies typically bind and induce a clearing response to
AP. However, the clearing response can be avoided by using antibody
fragments lacking a full-length constant 30 region, such as Fabs. In some
methods, the same antibody can serve 48 both a treatment and diagnostic
reagent. In general, antibodies binding to epitopes C-terminal to residue
10 of AP do not show as strong a signal as antibodies binding to epitopes
within residues 1-10, presumably because the C-terminal epitopes are
inaccessible in amyloid deposits Accordingly, such antibodies are less

nrafarrad

Diaannctic reanente can he adminictarad hy infravvenniic
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10labels is suitable for tomographie detection without surgical
intervention. Radioactive labels can also be detected using PET or
SPECT. Diagnosis is performed by comparing the number, size,
and/or intensity of labeled loci, to corresponding baseline values. The

base line values can represent the mean levels in a population of
Badisuastdnntitéduals. Baseline valueshean also 15represent\pfévibifal: H1
levels determined in the same patient. For example, baseline values can

be determined in a patient before beginning treatment, anckmgasgtgdnical, H2
values thereafter compared with the baseline values. A decrease in values
relative to baseline signals al positive response to treatment. 26Fhe Packing
present invention will be more fully described by the following non- limiting
examples. EXAMPLES The|following Sequence identifiers apg $ISedsL, F67L,

throughout the Examples  section to refer to immunoglobﬁgnact}?}'ng . .
variable region nucleotide arjd amino acid 5sequences,] Antibody xS V: Vernier

nucleotide sequence VL amipo acid sequence VH nucleotide sequence
Utramiea«dicl $&gbence 12AA1SEQ NXNCR1 (coding) 12AAIAB9731.1

VISEQ TD NO:34 1.2Allv2 12 A"VZrh]RNA: X63397.1 (G1:567123)

(GL:33774)

' No canonical class but might form a kinked base according to the rules of Shirai e al. (1999) FEBS Lett.
4 55:188-197.

? Kaufmann ez al. (2002) J Mol Biol. 318:135-147.

* Guddat et al. (2000) J Mol Biol. 302:853-872.

*Sogabe et al. (1997) J Mol Biol. 273:882-897.

Germline sequences are set forth that can be used in selecting amino acid

substitutions.

Three-dimensional structural information for antibodies described herein
is publicly available, for example, from the Research Collaboratory for Structural
Bioinformatics’ Protein Data Bank (PDB). The PDB is freely accessible via the World
Wide Web internet and is described by Berman et al. (2000) Nucleic Acids Research,
p235-242. Germline gene sequences referenced herein are publicly available, for
example, from the National Center for Biotechnology Information (NCBI) database of
sequences in collections of Igh, Ig kappa and Ig lambda germline V genes (as a division
of the National Library of Medicine (NLM) at the National Institutes of Health (NIH)).
Homology searching of the NCBI “Ig Germline Genes” database is provided by IgG
BLAST™,

In an exemplary embodiment, a humanized antibody of the present
invention contains (i) a light chain comprising a variable domain comprising murine
12A11 VL CDRs and a human acceptor framework, the framework having zero, one,
two, three, four, five, six, seven, eight, nine or more residues substituted with the

corresponding 12A11 residue and (ii) a heavy chain comprising 12A11 VH CDRs and a

-41 -




10

15

20

25

30

12A1 1v3 12All SEQ NO:2 SEQ NO :7 SEQ TD NC):? SEQ ID NO:? SEQ
ID NO? SEQ ID NO:3 (coding) SEQ ID NO:35 SEQ ID NO:4 SEQ ID NO:
10 SEQ ID NO:13 SEQ ID NO:14 SEQ ID NO:15 As used herein, an
antibody or immunoglobulin sequence comprising a 10 VL and/or VH

Jns L ch@eﬁt&sﬁgﬁ?éWOi&,aﬂ% 89 %%@a@n@ QASedsfRRNGINRAMSE Rithefive,

the full sequence or can comprise the mature sequence (i.e., mature
Pepriewiighttine signarordedaes postiBEyIpyElidiscetieipa e gblin
hakitis ResS i Pradictdnovorificask ehLayariaus - AR aadiRadiaadl with a

reducing AD-associated r]europé ology (e.g., plaque burden) by the
ebikspondingbomes asmikidprasdes ex vivo (e.g., in PDAPP or AD brain

sections) a”WR%H&Q&V&@HyE&J%ﬁ{%&%%@% BN MRARDAGABYERSHT the present
assay (Bard et al. (2000) Nat. Med. 6:916-919). The correlation supports

imvemotioAomaITS Sita HehHeripragosirbgs By RFoHiartenRraRs U murine
{PAGrORNGERIS IRPOHARLIO e REP SRR N ARPIR %ﬁ@%ﬁ@ﬁ@v‘ﬁ% WMQeast one,
e

However, it has also been reported that antibody efficacy can also be
Oaihes:iFPURv A1 FeciRRTs g tha B THBRISEREEHEbP R RtsEeb ks

{Bresiruelh (200a) L NeuIRse 422 (81314 B (lereiHdiRbRavR IRGicAIS are at

that an antibody directed against the midportion of AB, which cannot
FeROAM PARNAIG A S ISP FREMCSEIBING RISSIGHRINBCPREd2A 1T VH
plafuefdepasition AReMartes st RbH{2 0L Birrey MNethaberth Relst WA two, three,

98:8850-8855). _ In order to characterize potential in vivo efficacy of
fRecnieng masBIcHER b AL BN AeARS e Bacrgesticdarbas iBthdvo

pesavaciriR dirstarformetical, pavighy fapbetrizd s fdiA 13 dain
Binding of monoclonal antibody 12A11 to aggregated synthetic A131 -42

frakodarer e tensas el Al shinE AiRT SpRongaktrei oSS 94 e

%1@98%);: ROLLRMPAY SN RYRISES r 8RS 12B4 vand 110DbweRerats@dues of the
Oassayed. Soluble AB1-42 refers to the synthetic ABI-42 peptide

sercatEaien et s RN thavey. Beriacantfiors BriRrimbidamadated).
at 20 uteml wefeingubatRd with90:000:6p8a Ed ARl afeiiealumber

labeling with lodogen reagent, Pierce) overnight at room temperature.

rifRAFhTBHSTORS BPSSEN R UESHING &7% HIgAHE BHORIRY 202BAERIGLR that of the

Rmershandharnagia-and QR HgRtsahbitantirmeuseuld édidak, various
15(Jackson ImmunoResearch) were incubated with the diluted antibodies

FOMPHBbH Bt tieas wAhE 8 IBat A CHRMISH BT & Wlecs tested for

gaoma countgrdRerkinfpenoAbksiapr Watk metieionedeln. RIA bsiftar4
consistin({q of 10 mM Tris, 0.5 M NaC1, 1 mg/m1 gelatin, and 0.5% Nonjdet .
PaggnBITIo B RESBI A tHE IRy SHIRAP AR SRR BRGHARS Fhpang nations

4Bvernier and packing, vernier and canonical or packing and canonical residues can be
eliminated.

In another embodiment, a humanized antibody of the present invention
has structural features, as described herein, and further has at least one (preferably two,
three, four or all) of the following activities: (1) binds soluble AB; (2) binds aggregated
AB1-42 (e.g., as determined by ELISA); (3) captures soluble AB; (4) binds AP in
plaques (e.g., staining of AD and/or PDAPP plaques); (5) binds A with an affinity no
less than two to three fold lower than chimeric 12A11 (e.g., 12A11 having murine
variable region sequences and human constant region sequences); (6) mediates

phagocytosis of AP (e.g., in an ex vivo phagocytosis assay, as described herein); and (7)

-40 -
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Table 2.  Antibody Epitope Isotvpe EDso on aggregated % Capture of
A131-42, pM soluble A131-42 10D51 A133-7 IgG1 53 1 12B4t iM33-7
lgG2a 667 8 I2All A133-7 1IgG1 233 30 'Antibodies 10D5 and 12B4 are
described in detail in WO 02/46237 and International Patent Application
cbeydad the. HPEoU IS0 YEFiét Te. pespantivietyat@5shAs -scnarbpa $oenl theion, for

e?(gg%qg}/ ir% gq)%tA]P%na%/i%%lvl\{l% gl’CE%P gggri %(é{%%}ié?‘n .1_42'

In another embodiment, a humanized antibody of the present invention
has structural features, as described herein, such that it binds AP in a manner or with an
affinity sufficient to elicit at least one of the following in vivo effects: (1) reduce AP
plaque burden; (2) prevent plaque formation; (3) reduce levels of soluble AB; (4) reduce
the neuritic pathology associated with an amyloidogenic disorder; (5) lessen or
ameliorate at least one physiological symptom associated with an amyloidogenic
disorder; and/or (6) improve cognitive function.

In another embodiment, a humanized antibody of the present invention
has structural features, as described herein, and specifically binds to an epitope
comprising residues 3-7 of AP.

In yet another embodiment, a humanized antibody of the present
invention has structural features, as described herein, such that it binds to an N-terminal
epitope within AP (e.g., binds to an epitope within amino acids 3-7 of AB), and is
capable of reducing (1) AB peptide levels; (2) AP plaque burden; and (3) the neuritic
burden or neuritic dystrophy associated with an amyloidogenic disorder.

The activities described above can be determined utilizing any one of a
variety of assays described herein or in the art (e.g., binding assays, phagocytosis assays,
etc.). Activities can be assayed either in vivo (e.g., using labeled assay components
and/or imaging techniques) or in vitro (e.g., using samples or specimens derived from a
subject). Activities can be assayed either directly or indirectly. In certain preferred
embodiments, neurological endpoints (e.g., amyloid burden, neuritic burden, etc) are
assayed. Such endpoints can be assayed in living subjects (e.g., in animal models of
Alzheimer’s disease or in human subjects, for example, undergoing immunotherapy)
using non-invasive detection methodologies. Alternatively, such endpoints can be
assayed in subjects post mortem. Assaying such endpoints in animal models and/or in
human subjects post mortem is useful in assessing the effectiveness of various agents
(e.g., humanized antibodies) to be utilized in similar immunotherapeutic applications. In
other preferred embodiments, behavioral or neurological parameters can be assessed as

indicators of the above neuropathological activities or endpoints.
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All of the antibodies tested exhibited a high avidity for aggregated
A131-42. Moreover, antibodies 12B4 and 12A1 1 appreciably captured
soluble AS 1-42 at antibody concentrations of 201,tg/ml. As shown in
Table 2, the IgGI antibody 12A11 captured AS 1-42more efficiently than
the 19G2a antjbqsly, 1,284,015 the lgEA aptibpdy 10D5.  The ability of

various antibodies (including 12A11) to capture soluble AS was further

assayed as folovire wenisnsabrcelstodohs 6DMhaRS diprmMerk ouppanepts of
WURIEniDEH %ﬁqﬁ/& Q&ﬁ&u%@?a%% f AR ds 4 @ratiZbl B ﬁﬂ‘ﬂ@eﬁ[@ Such

concentration of antibody sufficient to bind 25% of the radioactive counts

ivasiaeohitas ifeapalroradomasHoRS SRy IRbFaRlsoRaL HbY determining
RN e RINCHIRCL 330 PLINR FRURIS RLAQ A0S BRISRNE8RA ed, for
counts bound at 10uahnl was determined. The 12A11 bound 20% of the
exaitrletiplaeslintdhg Lontos RAR)CATTDG AHMTh{SARES GFE Afg MREritHg Primer-
L 7o) S 0ot T Tl TouaEui) T, o he e
wnehipinbaTRpHElE AR PrHilOHIRR festen(s MR dh exHIsiRERTRS SARtce which
FRRIEHaRIe ARIUKLIRICRRINEGABal PAS &vhRaRIEERf lneisahibly tadaager

Fe-mediated plaque clearance, the antibodies were also compared in an
AOUVEI PR AGBEIHE8Hs BEHIMAh GHIrAER R GLEa e ogRalcans giyine antibody
gechanrsRlRRINGSHE SRMARART THEE 1HHPIRYRR I Ednastch IBs%d framework

antibodies, having no reactivity toward AS or other components of the

sREP O el aRrigt DR dss RN con e ls RIRAsRIRgo @ target
Hﬁ%ﬁ%@"&&ﬂi@%@&@di WRER- GUitare douith M Rd iRy slah SROIQERTR an

PDAPP mouse brain in the presence of antibodies. After 24 h of
reRlbBerd AU (B NIk e iy Rrchenmifiediaeriict itdeen
BBk IA JRTIMAN URTHEHERLER PhPIRANE SHRRERNGR/ABERIMRLIGF on, having

AS was extracted from the cultures of microglia and brain sections (n = 3)

ANEALEPRI B TR IR VAR BRIS TS e RC AN IS Witk AN AW ork

fellawed RYAHRAKINIABASDMRBEN'A {8Skdin gl AInSOIVGT A dTigkieh kelld@ons, one or
12B4 antibody reduced AS levels efficiently (73% for 12B4; P < 0.001)
wrfﬁemm%ﬁﬁ&ﬁa%wms? et Bsad e ARFaighiRgARman framework
@ggg;ggl_cy (48% for 12A11, P <0.05). The 10D5 antibody did not

significantly reduce AS levels. The performance of 12A1l in the ex vivo |

phagod§isSi8agaRJag be BEIRTERSEI BHBRLEAVBILTEH ¢ T dgesTiction
isotyRe whighisd peglriest isptynatas micsealial hageeriosist txadiplent PCR
11. In vivo Efficacy of Mouse 12A11 Antibody Mouse Antibod 1%Ahlt] h
RaaliEed SEHARTR I AE 9B PSRRI T RIS TE M te YA THE fght or beavy
vivarelficaenohd2Alhaantiodies (ineludingoh? Ak lprid B4, 18ed QL)) phigy@ither
administered to mice at 10 mg/kg by weekly intraperitoneal Hg%‘ct' n for 6 h
hemmEBRE HBGsaY méwa?ga@@ﬁ ) IREL ML Y6 816 AY Y e B tehes
theistuslya thtedianelsdohGerntiead dBewere delernine CDRMFL fah sishwiork

in Figure 2A, each of the antibodies significantly reduced tatal A13 levels
CEFH B e TS P CoON 5D G5 &Y L5t CHOVIERT S g e sions that

adustion: 19bR shawed-ach2%h saeuetion, cnbedAutihslimyrednd &hfoits binding
reduction. 10Th Igvel of neuritic dystrophy was then examined in
SERBHsS A5SIIPESAGEHOm the above-mentioned mice to determine the

associgtighopeiweenddaameiclearasderags ienspraldareiadiiomsdd adaftamuce one,

brain im analyses ining the percentage of frontal cortex occupied

B RTINS SR GGH I R SR e CHEL SHOte fi Tmework

aptibaslies dBS anchkdAElivgeredldilaifedifferaitrecicingenesirntigrimer-based
rophy 15whereas 12B4 significantly reduced neuyitic dystro 12B4 .

B B YRR Wt 89 Bt B B i S T8, RCCE e W Cloning

the/aSpaindeserive d iereino Agaiessthis Sty o 12AL Mayihé impBaN.

by convening 12 All to die IlgG2a isotype (murine efficacy). Regarding

humanized versions of 12A11, IgG1 isetypes are preferred for reducing

neuritic dystrophy. 20Experiments demonstrating the binding properties

and in vivo efficacy of antibody 12A11 are also described in Bard, et al.

IWAS 100:2023 (2003), incorporated by reference herein. In summary, all

antibodies had significant avidity for aggregated AB and triggered plaque

clearance in an av vivA acceayvy The InC21a icaotvvne (affinityy for Ea
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antibodies bind to epitopes within the N terminus of AB. Example IlI.
Cloning and Sequencing of the Mouse 12A11 Variable Regions

Cloning and Sequence Analysis of 12A1 1 LH The VH and VL regions of
12A11 from hybridoma cells were cloned by RT-PCR and 5' RACE using
GIRNA Fomdd)ridomaiealisand staerdardaaningmeibedology Cesistry,

ucleotide.sequenge. (coding, 5 ID_NO:3) and deduced aming acid
e R TN AR RS RO B e E A SR oecuar
Bocodingdthe\psasuheed/] 2488 Witk ddosins €t@%pt forth in Table 3 and

Table 4, respectively. 10 Table 3. Mouse 12All VU DNA sequence. .
ATGGRE A C R AR AT T e e PEA PP e ey v
& JI&dE Bdol GEUALGITAG BhAAcid sequence. The desired nucleic acid sequences
AAGAGTCTGGCCCTGGG ITG CCCTCACAG .
R TR AT AT SEPRRR R ER aues o
éaffidArepared variant of the desired polynucleotide. Oligonucleotide-mediated
GAGTGTAGGCTGGA TC%T fAGCCTTCAGgE%S{AAGG TCTGGAGTGG
I&Uf[%ltﬁ%%ls a preierre method for preparing sunsu utlon, eletion and msertion

AGACATTIGE PAGEAIE DNAA TRAGTAGTATAACDCATCEOTERAGHkicfly,
CEEIS CTC A AT ARG AT ACETCCAGAAACARRT AT

GIiET GGACACT 6CABASTARTEG DEAGITAEEABTS TGS TCEAAGANC

TS o e T ——

thaaid cvitgaminalaoidi sequéndele primer, and encodes the selected alteration in the

gdrl ts%a%ﬁﬁ]}@sePG|LKPSQTLSETCSFSGESLStsgmsngl
SPIBRGT I wwdddkyyripslksRLTISKDTS RN QVFLKITSVD

TAD TATY YCARtitttadyfa yWGQGTTETVSS(SEQ ID NO: 4) 25* Leader

peptide and C in lower.case “loning anti Sequence Analysis of

124 11 VI,. TW‘“&A%‘&HM[VWIE?D%%DP%S C} aaReaiyivie Sgfon of 12A11 was cloned in an

analogous mérinevasthe swghegior ditidaliciqutidecsd qaekserifooting (¢.g.,

glggegg I\ellcr?él! iaﬂ‘g c%gglu\(f:%ga g‘}%%g%%?%ﬂﬁg&ce g(rshEu%ellrlljlzNeg a%llg dies) are
erived-from two independent eDNA clones encoding the presume

bl Mindedming &resseplotitninfabie s amgDable 6onetpe ctigiely(Fe region),

Tableb: u 2A11 VL DN n :
PSR PSR M R R v v Y espges =0
T ECAG GACTEIATCGHTT GATEREC CREACTREOAGTETEE of human cells, but

T TG CT.T, GCGT :
S ORI AT sttt g 20
EKAACAGUTAGTTAGRATE BT ACCTICCAGA MMCTABGE ABTEIC Ordinarily,

ibody will contain both light chai dh hai tant regions. The heav
ARt sy i o R e A R R O e
Ga®Tonstant region usually includes CH1, hinge, CH2, CH3, and CH4 regions. The

%g%@%%@g’éﬁ9&%@9@%}%&@5&%&%@%I&&g%%%%ﬁ%ﬁéﬂ%ﬁ%ﬁs,

eAGRTEYCBEAAPT AT G eTias iptre TrdnorieirdeFE Te53 and
@%@T WHGGHE EL G GAGRANGEHS RAS MY AR Nl Bytotoxic

able 6: Mouse 12A11 VL amino acid’sequence ‘
AskipY¥HIVhe RO IpdasBVINITOTRRLY PystiaCASIS Tyt tgmannd the
EQ%E%%icaﬂ [gG1. Human isotype 1gG1 is preferred. Liéht chain constant regions
SPKWYKysnrfSGVPDRFSGSGSGTDFTLKISRVEAEDLGIVY CfgsshypilF
GABT kmbdarE kySrEQ T honaizadegiidoge pitie P CB R RsRiefrom more
BRRCone class ol i A LIALENG Y EhisAUeHLeS MIeR RGBS U8 A ning two light

functional V regions in so far as they contain a contiguous ORF from the
middrer heatishars texeraatadion yashpsrabeliorsersets fehghigl F(ab)2, and
characteristic of immunoglobulin V region genes. From N-terminal to
C-terminal, both light and heavy chains %gr“nprise the domains FRL CDR1,
FR2, CDR2, FR3, CDR3 and FR4. Example IV: Expression of Chimeric
12A11 Antibody 25Expression of Chimeric 12A11 Antibody: The variable
heavy and light chain regions were re-engineered to encode splice donor

sequences downstream of the respective VDJ or VJ junctions, and cloned
intA the Mmammalian evnraccinn vvector nC M \/-hvl for the heawvw crhain and
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No. 10/010,942, the entire content of which is incorporated herein by this
reference.) Binding avidity was also similar to that demonstrated by

chimeric and humanized 12B4, (The cloning, characterization and
humanization of 12B4 is described in U.S. Patent Application Serial No.
FO/38& 21 e SRURE0RIENCHMRCH SV GRENAIRIRANC kIR BYe kRIRiSins are
reference.) Example V. 12A11 Humanization A.12A11 Humanized
ImkgddlpugbraisiaerHomology/Molecular Model Analysis. In order to
identify key structural Oframework residues in the murine 12A11 antibody,
three-dimensional models were studied for solved murine antibodies

having homolbgdixsrgisian s asemNrani i ehains. An antibody
designated 1i61,R,Was £ROSEN N/ i@gaﬁ@ggyc@mé&&udigyt
chain and two antibodies designated IETZ and 1JRH were chosen having
IsRssBhpInbrgyersitte Nustelareidy rraing Hiekbanbhsa i hsBHissiapsiesions,

%EMI??HHE%%&%@%@ %@Hﬁﬁ,"&i@&%b@lﬂ%’ éQﬁfHéEYdﬂ‘léezo%nmﬁe light and
acids for Vk and 83% |dent|tx%%a126 amino acids and 86% identity in 121

hanvio baliscaspeelray Tofherpnrnen i BFcah et ervesrE TG RNA
IR iR INAEOEILEIIR: dRaadditionp dnnrk MR ERRQIRT ddhénces in

selected antibody fall into the same canonical Chothia structural classes,
s BEOITESODRORIBHS) Shatzaiuye therfcpranstfirtirestahelde polypeptides.

E%#&Qi&% RWrereLenined M PaUSS (RQinfiRIesiguss dlepadant defurally-
CDR conformation, etc.) predicted be |m|loortant for function of the

BREBIGEA Bnbeky UBRMYARSOMOIGROLSIER (YA APRICE Siemeat and
eGPl HHMAR A CRRIGI AN PRGKRNGUBRGE D SRS N @R uences are

acceptor antibody sequences were identified by computer comparisons of

eHkasHofORIER LBLLAHIBS B YRe ot sripladgioHa gt s fecting

SeaHece R kepwin burnaiy aRlipdissecTine CQMPRLS BRNASRAsHERENto the
separately for the 12Al 1 heavy and light chains, In 5 particular, variable

AR AT IR AR S ATIBGAREERGH SRS S Sondiiinnssatizbirci bighimed a

bigh-dagres afspauenseidenitouithihennusingydnand Wiiflamewerihe
regions were identified by query of the NCBI Ig Database using NCB'

BE%S"P‘(B%EE@’&@&%‘SSibIe through the National Institutes of Health NCBI

internet servephathetiR JRSRECUVR MBFNG Hrain e WarkasrtiensehobDdwenisms
candidate sequences were chosen as acceptor sequences based %:1 the

ol ATFRITRERSS 01 hemnalsgir e RERaBRY cREara S Nharignmonty;
canRRissH CRRStedatdeSavdadhaionat sequenrgacARE/s (SR, hygromycin-
containing any rare amino acid residues in the framework re%ions. .The

SN BEF al BN S d HEARE Yo L AR BTG 59 ha J9BI fyresistance) to

penieduadant databases1khesseleatad acaepionsaerenterfeedileMdsitsee, e.g.,
AAAG69734 in the NCBI Igénon-redundant database. AAA69734 is a

Hﬂ%ﬁ@&ﬁgﬂéﬁpﬁﬁ%{ﬁﬁ’b %%?gr?her than subgroup 1) but was selected as

an initial acceptarnantibedyphasedoiclaast parpaitehy the feaseringiiy the
Saldanha et al. (1999) Mol. Immuné%.f%?%. First versjons§f humanizged1h ;
PORAUESABOES GifizD Ive SEABREELARE ISP RA DT 88 rehdedl FRRIA! hosts
amikedyds wrsedhed trSohraetesameWiang k4290 idrete2enitatibAcadaceae,
Sci, USA 872:6146, _ Substjtution of Amino Acid Residues. As .
ﬁma&%ém?mé%méﬁf%&%¥ﬁ688}§ 6?%8%085&88%%%&& SUaRp yotle

fiasne\wesk e gien snsib sigstiaty irostarhumachimii unsigdbubion (aieceninmrssion

immufﬂoglobulin) and co plenﬁ?nﬁar'tésget rmining 25. relgio S licati I

SOBERhEAHSIRSHFARRALIRIE MIURSSRBSHN (e8ndPisthtihgbishlifiom)-

ieianesh ] 2AInuhavings eatifisdbthedbrplemprntactydetdirinineseagisunsh as the
f12A1 1 and apgogriate humaFeaac eptor immunogtlobulirl])su[t_ e rgerét S:sée D moter

DR BB SWHER? FEyPRES RFSPROIREEE B onentats™e

syhstitute opeptinize beprapertgagf thetésulfingfhomateizedihntitioayy control

30 Reshaped light chain V region: The amino acid alignment of the

reshaped light chain V region is shown-ifA~igure 5A. The choice of the

acceptor framework (BAC01733) is from the same human subgroup as

that which corresponds to the m urine V region, has no unusual

framework 5residues, and the CDRs belong to the same Chothia

canonical structure groups. No backmutations were made in Version 1 of
hiimanized 12A11 Rechaned heawvw chain \/ reainn-

s
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The amino acid alignment of the reshaped heavy chain V region is shown

in Figure 5B. The choice for the acceptor framework (AAA69734) is from

human 10subgroup 111 (as described previously) and has no unusual

framework residues. Structural analysis of the murine VH chain (IETZ and

kphdsgian, mﬁmmljowimwntbpeMn@eqm&ﬂmj gmmhmmiMAﬁQthgtbﬁe

murine se ce dictates .9 hackm tatlo rS|on %)%1) ofithe . ..

TS a0 b AB TP L SR R ion

L78V (Kabat @ﬂmbmn@beihmtﬂaak ynaﬂamwslmmiuijﬂlfghteqbﬂaysasmrisks

k{r% I'%e 105,7211 m"s]‘?saamd g %‘ ents?ﬁo d I% %le Vectors%fatvqg 9e>k<)pre|§510n control
frdtiony Shre dittated ?ﬁﬁe model betause the residues

canonieal residues (24 aﬁaﬁlguﬁoRr‘észcesujtd fdi)mxextifoam&wmkes and the like

re idue |ch trlbute toa irtue of m|t

R e T T R R SR O B Bt

alags ef. résiduibde mgnmmremm,laming«bu}ncﬁﬂvmimtqmﬂqngalcohol

(l'ln S %thﬂS nSde Ogd dme CV37 -rll-pe %71361; rgrlilglal;[ 2 IS at \s/eeg?lc?r alactose
egfélo?téé f ﬁi’{ e edgé 0 t% Bindin ite, possfﬁfi} nteractin
nmthzﬁﬁﬁ adjacent to CDRl The remaining 4 residues targeted for back

mutation (T2 S L, F67L, 178V Kabat numb nn also fall into the
vernier class (ih réelg céﬂt urt(l)gﬁg?o Ebr'contorma |ors1Su ottz nﬁuremayalgobe

1Esgdlte wye%&épmmmeytbé tha ahkatidesdhdorporstetinvinivendiog. 1 of
e o T T
F-i‘am> Kendsrant8omsk \m{?uglﬂsherﬁi DR, 57136 (6PB ODREkByotiteMp are
g:%@lfl)’y preferred, because a number of suitable host cell lines capable of secreting
heterologous proteins (e.g., intact immunoglobulins) have been developed in the art, and
include CHO cell lines, various Cos cell lines, HeLa cells, preferably, myeloma cell
lines, or transformed B-cells or hybridomas. Preferably, the cells are nonhuman.
Expression vectors for these cells can include expression control sequences, such as an
origin of replication, a promoter, and an enhancer (Queen et al., Immunol. Rev. 89:49
(1986)), and necessary processing information sites, such as ribosome binding sites,
RNA splice sites, polyadenylation sites, and transcriptional terminator sequences.
Preferred expression control sequences are promoters derived from immunoglobulin
genes, SV40, adenovirus, bovine papilloma virus, cytomegalovirus and the like. See Co
et al.,J. Immunol. 148:1149 (1992).

Alternatively, antibody-coding sequences can be incorporated in
transgenes for introduction into the genome of a transgenic animal and subsequent
expression in the milk of the transgenic animal (see, e.g., Deboer et al., US 5,741,957,
Rosen, US 5,304,489, and Meade et al., US 5,849,992). Suitable transgenes include
coding sequences for light and/or heavy chains in operable linkage with a promoter and
enhancer from a mammary gland specific gene, such as casein or beta lactoglobulin.

Alternatively, antibodies (e.g., humanized antibodies) of the invention can
be produced in transgenic plants (e.g., tobacco, maize, soybean and alfalfa). Improved

‘plantibody’ vectors (Hendy et al. (1999) J. Immunol. Methods 231:137-146) and
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6/8 8/11 Total Hu->Mu 14/112 (12.5%) 33/120 (27.5%) | Mu->Hu:
Framework 11/112 26/120 Baclunutation notes none I. 2. 3. Canonical:
A24F, 1129L, R71K Packing: V37l Vernier: T28S, V48L, F67L, N73T,
L78V Acceptor notes 4. S. 6. Genbank Ace. no. BAC01733 CDRs from

p?ﬂmga%ﬂ%g?ég?yéj&%ﬁ!:@ (OHR A51HORAEMPYUSE I BIOgloh YliBkaNRAder
light chain K64(AIMS4) 7 9. Genbank Ace, no. AAA69734 (H1 - class

sichHmethigls IrCHRE qpé,ﬁfggwfg means of pr oducmg recombinant immunoglobulins

not only for human and animal therapy, but for industrial applications as well (e.g., catalytic
antibodies). Moreover, plant produced antibodies have been shown to be safe and
effective and avoid the use of animal-derived materials and therefore the risk of
contamination with a transmissible spongiform encephalopéthy (TSE) agent. Further, the
differences in glycosylation patterns of plant and mammalian cell-produced antibodies
have little or no effect on antigen binding or specificity. In addition, no evidence of
toxicity or HAMA has been observed in patients receiving topical oral application of a
plant-derived secretory dimeric IgA antibody (see Larrick et al. (1998) Res. Immunol.
149:603-608).

Various methods may be used to express recombinant antibodies in
transgenic plants. For example, antibody heavy and light chains can be independently
cloned into expression vectors (e.g., Agrobacterium tumefaciens vectors), followed by the
transformation of plant tissue i vitro with the recombinant bacterium or direct
transformation using, e.g., particles coated with the vector which are then physically
introduced into the plant tissue using, e.g., ballistics. Subsequently, whole plants
expressing individual chains are reconstituted followed by their sexual cross, ultimately
resulting in the production of a fully assembled and functional antibody. Similar protocols
have been used to express functional antibodies in tobacco plants (see Hiatt ef al. (1989)
Nature 342:76-87). In various embodiments, signal sequences may be utilized to promote
the expression, binding and folding of unassembled antibody chains by directing the
chains to the appropriate plant environment (e.g., the aqueous environment of the
apoplasm or other specific plant tissues including tubers, fruit or seed) (see Fiedler ez al.
(1995) Bio/Technology 13:1090-1093). Plant bioreactors can also be used to increase
antibody yield and to significantly reduce costs.

The vectors containing the polynucleotide sequences of interest (e.g., the
heavy and light chain encoding sequences and expression control sequences) can be
transferred into the host cell by well-known methods, which vary depending on the type
of cellular host. For example, calcium chloride transfection is commonly utilized for
prokaryotic cells, whereas calcium phosphate treatment, electroporation, lipofection,
biolistics or viral-based transfection may be used for other cellular hosts. (See generally

Sambrook et al., Molecular Cloning: A Laboratory Manual (Cold Spring Harbor Press,
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canonical structural group as donor mouse fetal It: Tables 8 and

9 set forth Kabat numbering keys for the various light and heavy chains,
respectively. Table 8: Key to Kabat Numbering for 12A li Light Chain

mouse HUM A19- KAB 12A1112A11BAC Germ- # # TYPE VLVL01733
dinesdornusentidcdrbRhteddy reference in its entirety for all purposes). Other methods

used to transform mammalian cells include the use of polybrene, protoplast fusion,
liposomes, electroporation, and microinjection (see generally, Sambrook et al., supra).
For production of transgenic animals, transgenes can be microinjected into fertilized
oocytes, or can be incorporated into the genome of embryonic stem cells, and the nuclei
of such cells transferred into enucleated oocytes.

When heavy and light chains are cloned on separate expression vectors,
the vectors are co-transfected to obtain expression and assembly of intact
immunoglobulins. Once expressed, the whole antibodies, their dimers, individual light
and heavy chains, or other immunoglobulin forms of the present invention can be
purified according to standard procedures of the art, including ammonium sulfate
precipitation, affinity columns, column chromatography, HPLC purification, gel
electrophoresis and the like (see generally Scopes, Protein Purification (Springer-Verlag,
N.Y., (1982)). Substantially pure immunoglobulins of at least about 90 to 95%
homogeneity are preferred, and 98 to 99% or more homogeneity most preferred, for

pharmaceutical uses.

0. Antibody Fragments

Also contemplated within the scope of the instant invention are antibody
fragments. In one embodiment, fragments of non-human, and/or chimeric antibodies are
provided. In another embodiment, fragments of humanized antibodies are provided.
Typically, these fragments exhibit specific binding to antigen with an affinity of at least
107, and more typically 10% or 10°M"". Humanized antibody fragments include separate
heavy chains, light chains, Fab, Fab', F(ab")2, Fabc, and Fv. Fragments are produced by
recombinant DNA techniques, or by enzymatic or chemical separation of intact

immunoglobulins.

7. Epitope Mapping

Epitope mapping can be performed to determine which antigenic
determinant or epitope of AP is recognized by the antibody. In one embodiment,
epitope mapping is performed according to Replacement NET (rNET) analysis. The
rNET epitope map assay provides information about the contribution of individual

residues within the epitope to the overall binding activity of the antibody. rNET analysis
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VVV I canonical 33 LVVV 44 IANIMMvernier55 TTTT 66 QQQ Q
77 TSSS

uses synthesized systematic single substituted peptide analogs. Binding of an antibody
being tested is determined against native peptide (native antigen) and against 19
alternative “single substituted” peptides, each peptide being substituted at a first position
with one of 19 non-native amino acids for that position. A profile is generated reflecting
the effect of substitution at that position with the various non-native residues. Profiles
are likewise generated at successive positions along the antigenic peptide. The
combined profile, or epitope map, (reflecting substitution at each position with all 19
non-native residues) can then be compared to a map similarly generated for a second
antibody. Substantially similar or identical maps indicate that antibodies being

compared have the same or similar epitope specificity.

8. Testing Antibodies for Therapeutic Efficacy in Animal Models

Groups of 7-9 month old PDAPP mice each are injected with 0.5 mg in
PBS of polyclonal anti-Ap or specific anti-A monoclonal antibodies. All antibody
preparations are purified to have low endotoxin levels. Monoclonals can be prepared
against a fragment by injecting the fragment or longer form of AP into a mouse,
preparing hybridomas and screening the hybridomas for an antibody that specifically
binds to a desired fragment of AR without binding to other nonoverlapping fragments of
AP.

Mice are injected intraperitoneally as needed over a 4 month period to
maintain a circulating antibody concentration measured by ELISA titer of greater than
1/1000 defined by ELISA to AB42 or other immunogen. Titers are monitored and mice
are euthanized at the end of 6 months of injections. Histochemistry, AP levels and

toxicology are performed post mortem. Ten mice are used per group.

9. Screening Antibodies for Clearing Activity

The invention also provides methods of screening an antibody for activity
in clearing an amyloid deposit or any other antigen, or associated biological entity, for
which clearing activity is desired. To screen for activity against an amyloid deposit, a
tissue sample from a brain of a patient with Alzheimer's disease or an animal model
having characteristic Alzheimer's pathology is contacted with phagocytic cells bearing
an Fc receptor, such as microglial cells, and the antibody under test in a medium in vitro.

The phagocytic cells can be a primary culture or a cell line, and can be of murine (e.g.,
- 50 -
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BV-2 or C8-B4 cells) or human origin (e.g., THP-1 cells). In some methods, the
components are combined on a microscope slide to facilitate microscopic monitoring. In
some methods, multiple reactions are performed in parallel in the wells of a microtiter
dish. In such a format, a separate miniature microscope slide can be mounted in the
separate wells, or a nonmicroscopic detection format, such as ELISA detection of Af
can be used. Preferably, a series of measurements is made of the amount of amyloid
deposit in the in vitro reaction mixture, starting from a baseline value before the reaction
has proceeded, and one or more test values during the reaction. The antigen can be
detected by staining, for example, with a fluorescently labeled antibody to AP or other
component of amyloid plaques. The antibody used for staining may or may not be the
same as the antibody being tested for clearing activity. A reduction relative to baseline
during the reaction of the amyloid deposits indicates that the antibody under test has
clearing activity. Such antibodies are likely to be useful in preventing or treating
Alzheimer's and other amyloidogenic diseases. Particularly useful antibodies for
preventing or treating Alzheimer's and other amyloidogenic diseases include those
capable of clearing both compact and diffuse amyloid plaques, for example, the 12A11
antibody of the instant invention, or chimeric or humanized versions thereof.

Analogous methods can be used to screen antibodies for activity in
clearing other types of biological entities. The assay can be used to detect clearing
activity against virtually any kind of biological entity. Typically, the biological entity
has some role in human or animal disease. The biological entity can be provided as a
tissue sample or in isolated form. If provided as a tissue sample, the tissue sample is
preferably unfixed to allow ready access to components of the tissue sample and to
avoid perturbing the conformation of the components incidental to fixing. Examples of
tissue samples that can be tested in this assay include cancerous tissue, precancerous
tissue, tissue containing benign growths such as warts or moles, tissue infected with
pathogenic microorganismes, tissue infiltrated with inflammatory cells, tissue bearing
pathological matrices between cells (e.g., fibrinous pericarditis), tissue bearing aberrant
antigens, and scar tissue. Examples of isolated biological entities that can be used
include AP, viral antigens or viruses, proteoglycans, antigens of other pathogenic
microorganisms, tumor antigens, and adhesion molecules. Such antigens can be
obtained from natural sources, recombinant expression or chemical synthesis, among
other means. The tissue sample or isolated biological entity is contacted with
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phagocytic cells bearing Fc receptors, such as monocytes or microglial cells, and an
antibody to be tested in a medium. The antibody can be directed to the biological entity
under test or to an antigen associated with the entity. In the latter situation, the object is
to test whether the biological entity is phagocytosed with the antigen. Usually, although
not necessarily, the antibody and biological entity (sometimes with an associated
antigen), are contacted with each other before adding the phagocytic cells. The
concentration of the biological entity and/or the associated antigen remaining in the
medium, if present, is then monitored. A reduction in the amount or concentration of
antigen or the associated biological entity in the medium indicates the antibody has a
clearing response against the antigen and/or associated biological entity in conjunction

with the phagocytic cells.

10. Chimeric / Humanized Antibodies Having Altered Effector Function

For the above-described antibodies of the invention comprising a constant
region (Fc region), it may also be desirable to alter the effector function of the molecule.
Generally, the effector function of an antibody resides in the constant or Fc region of the
molecule which can mediate binding to various effector molecules, e.g., complement
proteins or Fc receptors. The binding of complement to the Fc region is important, for
example, in the opsonization and lysis of cell pathogens and the activation of
inflammatory responses. The binding of antibody to Fc receptors, for example, on the
surface of effector cells can trigger a number of important and diverse biological
responses including, for example, engulfiment and destruction of antibody-coated
pathogens or particles, clearance of immune complexes, lysis of antibody-coated target
cells by killer cells (i.e., antibody-dependent cell-mediated cytotoxicity, or ADCC),
release of inflammatory mediators, placental transfer of antibodies, and control of
immunoglobulin production.

Accordingly, depending on a particular therapeutic or diagnostic
application, the above-mentioned immune functions, or only selected immune functions,
may be desirable. By altering the Fe region of the antibody, various aspects of the
effector function of the molecule, including enhancing or suppressing various reactions

of the immune system, with beneficial effects in diagnosis and therapy, are achieved.
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The antibodies of the invention can be produced which react only with
certain types of Fc receptors, for example, the antibodies of the invention can be
modified to bind to only certain Fc receptors, or if desired, lack Fc receptor binding
entirely, by deletion or alteration of the Fc receptor binding site located in the Fc region
of the antibody. Other desirable alterations of the Fc region of an antibody of the
invention are cataloged below. Typically the Kabat numbering system is used to
indicate which amino acid residue(s) of the Fc region (e.g., of an IgG antibody) are
altered (e.g., by amino acid substitution) in order to achieve a desired change in effector
function. The numbering system is also employed to compare antibodies across species
such that a desired effector function observed in, for example, a mouse antibody, can
then be systematically engineered into a human, humanized, or chimeric antibody of the
invention.

For example, it has been observed that antibodies (e.g., IgG antibodies)
can be grouped into those found to exhibit tight, intermediate, or weak binding to an Fc
receptor (e.g., an Fc receptor on human monocytes (FcyRI)). By comparison of the
amino-acid sequences in these different affinity groups, a monocyte-binding site in the
hinge-link region (Leu234-Ser239) has been identified. Moreover, the human FcyRI
receptor binds human IgG1 and mouse [gG2a as a monomer, but the binding of mouse
IgG2b is 100-fold weaker. A comparison of the sequence of these proteins in the hinge-
link region shows that the sequence 234 to 238, i.e., Leu-Leu-Gly-Gly-Pro (SEQ ID
NO:32) in the strong binders becomes Leu-Glu-Gly-Gly-Pro (SEQ ID NO:33) in mouse
gamma 2b, i.e., weak binders. Accordingly, a corresponding change in a human
antibody hinge sequence can be made if reduced Feyl receptor binding is desired. It is
understood that other alterations can be made to achieve the same or similar results. For
example, the affinity of FeyRI binding can be altered by replacing the specified residue
with a residue having an inappropriate functional group on its sidechain, or by
introducing a charged functional group (e.g., Glu or Asp) or for example an aromatic
non-polar residue (e.g., Phe, Tyr, or Trp).

These changes can be equally applied to the murine, human, and rat
systems given the sequence homology between the different immunoglobulins. It has
been shown that for human IgG3, which binds to the human FcyRI receptor, changing

Leu 235 to Glu destroys the interaction of the mutant for the receptor. The binding site
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for this receptor can thus be switched on or switched off by making the appropriate
mutation.

Mutations on adjacent or close sites in the hinge link region (e.g.,
replacing residues 234, 236 or 237 by Ala) indicate that alterations in residues 234, 235,
236, and 237 at least affect affinity for the FeyRI receptor. Accordingly, the antibodies
of the invention can also have an altered Fc region with altered binding affinity for
FcyRI as compared with the unmodified antibody. Such an antibody conveniently has a
modification at amino acid residue 234, 235, 236, or 237.

Affinity for other Fc receptors can be altered by a similar approach, for
controlling the immune response in different ways.

As a further example, the lytic properties of IgG antibodies following
binding of the Cl component of complement can be altered.

The first component of the complement system, Cl, comprises three
proteins known as Clg, Clr and Cls which bind tightly together. It has been shown that
Clq is responsible for binding of the three protein complex to an antibody.

Accordingly, the Clq binding activity of an antibody can be altered by
providing an antibody with an altered CH 2 domain in which at least one of the amino
acid residues 318, 320, and 322 of the heavy chain has been changed to a residue having
a different side chain. The numbering of the residues in the heavy chain is that of the
EU index (see Kabat et al., supra). Other suitable alterations for altering, e.g., reducing
or abolishing specific Clg-binding to an antibody include changing any one of residues
318 (Glu), 320 (Lys) and 322 (Lys), to Ala.

Moreover, by making mutations at these residues, it has been shown that
Clq binding is retained as long as residue 318 has a hydrogen-bonding side chain and
residues 320 and 322 both have a positively charged side chain.

Clq binding activity can be abolished by replacing any one of the three
specified residues with a residue having an inappropriate functionality on its side chain.
It is not necessary to replace the ionic residues only with Ala to abolish Clq binding. It
is also possible to use other alkyl-substituted non-ionic residues, such as Gly, Ile, Leu, or
Val, or such aromatic non-polar residues as Phe, Tyr, Trp and Pro in place of any one of
the three residues in order to abolish 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 Clq binding activity.
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It is also noted that the side chains on ionic or non-ionic polar residues
will be able to form hydrogen bonds in a similar manner to the bonds formed by the Glu
residue. Therefore, replacement of the 318 (Glu) residue by a polar residue may modify
but not abolish Clq binding activity.

It is also known that replacing residue 297 (Asn) with Ala results in
removal of lytic activity while only slightly reducing (about three fold weaker) affinity
for Clq. This alteration destroys the glycosylation site and the presence of carbohydrate
that is required for complement activation. Any other substitution at this site will also
destroy the glycosylation site.

The invention also provides an antibody having an altered effector
function wherein the antibody has a modified hinge region. The modified hinge region
may comprise a complete hinge region derived from an antibody of different antibody
class or subclass from that of the CH1 domain. For example, the constant domain (CHI)
of a class IgG antibody can be attached to a hinge region of a class IgG4 antibody.
Alternatively, the new hinge region may comprise part of a natural hinge or a repeating
unit in which each unit in the repeat is derived from a natural hinge region. In one
example, the natural hinge region is altered by converting one or more cysteine residues
into a neutral residue, such as alanine, or by converting suitably placed residues into
cysteine residues. Such alterations are carried out using art recognized protein chemistry
and, preferably, genetic engineering techniques, as described herein.

In one embodiment of the invention, the number of cysteine residues in
the hinge region of the antibody is reduced, for example, to one cysteine residue. This
modification has the advantage of facilitating the assembly of the antibody, for example,
bispecific antibody molecules and antibody molecules wherein the Fec portion has been
replaced by an effector or reporter molecule, since it is only necessary to form a single
disulfide bond. This modification also provides a specific target for attaching the hinge
region either to another hinge region or to an effector or reporter molecule, either
directly or indirectly, for example, by chemical means.

Conversely, the number of cysteine residues in the hinge region of the
antibody is increased, for example, at least one more than the number of normally
occurring cysteine residues. Increasing the number of cysteine residues can be used to

stabilize the interactions between adjacent hinges. Another advantage of this
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modification is that it facilitates the use of cysteine thiol groups for attaching effector or
reporter molecules to the altered antibody, for example, a radiolabel.

Accordingly, the invention provides for an exchange of hinge regions
between antibody classes, in particular, IgG classes, and/or an increase or decrease in the
number of cysteine residues in the hinge region in order to achieve an altered effector
function (see for example U.S. Patent No. 5,677,425 which is expressly incorporated
herein). A determination of altered antibody effector function is made using the assays
described herein or other art recognized techniques.

Importantly, the resultant antibody can be subjected to one or more
assays to evaluate any change in biological activity compared to the starting antibody.
For example, the ability of the antibody with an altered Fc region to bind complement or
Fc receptors can be assessed using the assays disclosed herein as well as any art
recognized assay.

Production of the antibodies of the invention is carried out by any
suitable technique including techniques described herein as well as techniques known to
those skilled in the art. For example an appropriate protein sequence, e.g. forming part
of or all of a relevant constant domain, e.g., Fc region, i.e., CH2, and/or CH3 domain(s),
of an antibody, and include appropriately altered residue(s) can be synthesized and then
chemically joined into the appropriate place in an antibody molecule.

Preferably, genetic engineering techniques are used for producing an
altered antibody. Preferred techniques include, for example, preparing suitable primers
for use in polymerase chain reaction (PCR) such that a DNA sequence which encodes at
least part of an 1gG heavy chain, e.g., an Fc or constant region (e.g., CH2, and/or CH3)
is altered, at one or more residues. The segment can then be operably linked to the
remaining portion of the antibody, e.g., the variable region of the antibody and required
regulatory elements for expression in a cell.

The present invention also includes vectors used to transform the cell
line, vectors used in producing the transforming vectors, cell lines transformed with the
transforming vectors, cell lines transformed with preparative vectors, and methods for
their production.

Preferably, the cell line which is transformed to produce the antibody
with an altered Fc region (i.e., of altered effector function) is an immortalized

mammalian cell line (e.g., CHO cell).
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Although the cell line used to produce the antibody with an altered Fc
region is preferably a mammalian cell line, any other suitable cell line, such as a

bacterial cell line or a yeast cell line, may alternatively be used.

11. Affinity Maturation

Antibodies (e.g., humanized antibodies) of the invention can be modified
for improved function using any of a number of affinity maturation techniques.
Typically, a candidate molecule with a binding affinity to a given target molecule is
identified and then further improved or “matured” using mutagenesis techniques
resulting in one or more related candidates having a more desired binding interaction
with the target molecule. Typically, it is the affinity of the antibody (or avidity, i.e., the
combined affinities of the antibody for a target antigen) that is modified, however, other
properties of the molecule, such as stability, effector function, clearance, secretion, or
transport function, may also be modified, either separately or in parallel with affinity,
using affinity maturation techniques.

In exemplary embodiments, the affinity of an antibody (e.g., a humanized
antibody of the instant invention) is increased. For example, antibodies having binding
affinities of at least 10'M™, 105M™ or 10°M™ can be matured such that their affinities
are at least 10°M™, 10'°M™" or 10"2M™.

One approach for affinity maturing a binding molecule is to synthesize a
nucleic acid encoding the binding molecule, or portion thereof, that encodes the desired
change or changes. Oligonucleotide synthesis is well known in the art and readily
automated to produce one or more nucleic acids having any desired codon change(s).
Restriction sites, silent mutations, and favorable codon usage may also be introduced in
this way. Alternatively, one or more codons can be altered to represent a subset of
particular amino acids, e.g., a subset that excludes cysteines which can form disulfide
linkages, and is limited to a defined region, for example, a CDR region or portion
thereof. Alternatively, the region may be represented by a partially or entirely random
set of amino acids (for additional details, see, ¢.g., U.S. Patent Nos. 5,830,650,
5,798.,208; 5,824,514, 5,817,483; 5,814,476, 5,723,323; 4,528,266; 4,359,53; 5,840,479,
and 5,869,644).
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It is understood that the above approaches can be carried out in part or in
full using polymerase chain reaction (PCR) which is well known in the art and has the
advantage of incorporating oligonucleotides, e.g., primers or single stranded nucleic
acids having, e.g., a desired alteration(s), into a double stranded nucleic acid and in
amplified amounts suitable for other manipulations, such as genetic engineering into an
appropriate expression or cloning vector. Such PCR can also be carried out under
conditions that allow for misincorporation of nucleotides to thereby introduce additional
variability into the nucleic acids being amplified. Experimental details for carrying out
PCR and related kits, reagents, and primer design can be found, e.g., in U.S. Pat. Nos.
4,683,202; 4,683,195; 6,040,166; and 6,096,551. Methods for introducing CDR regions
into antibody framework regions using primer-based PCR is described in, e.g., U.S.
Patent No. 5,858,725. Methods for primer-based PCR amplification of antibody
libraries (and libraries made according to method) employing a minimal set of primers
capable of finding sequence homology with a larger set of antibody molecules, such that
a larger and diverse set of antibody molecules can be efficiently amplified, is described,
e.g.,in U.S. Pat. Nos. 5,780,225; 6,303,313; and 6,479,243. Non PCR-based methods
for performing site directed mutagenesis can also be used and include ‘Kunkel”
mutagenesis that employs single-stranded uracil containing templates and primers that
hybridize and introduce a mutation when passed through a particular strain of £. coli
(see, e.g., U.S. pat. No. 4,873,192).

Additional methods for varying an antibody sequence, or portion thereof,
include nucleic acid synthesis or PCR of nucleic acids under nonoptimal (i.e., error-
prone) conditions, denaturation and renaturation (annealing) of such nucleic acids,
exonuclease and/or endonuclease digestion followed by reassembly by ligation or PCR
(nucleic acid shuffling), or a combination of one or more of the foregoing techniques as
described, for example, in U.S. Pat. Nos. 6,440,668; 6,238,884; 6,171,820; 5,965,408,
6,361,974; 6,358,709; 6,352,842; 4,888,286; 6,337,186; 6,165,793; 6,132,970,
6,117,679; 5,830,721; and 5,605,793.

In certain embodiment, antibody libraries (or affinity maturation libraries)
comprising a family of candidate antibody molecules having diversity in certain portions
of the candidate antibody molecule, e.g., in one or more CDR regions (or a portion
thereof), one or more framework regions, and/or one or more constant regions (e.g., a

constant region having effector function) can be expressed and screened for desired
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properties using art recognized techniques (see, e.g., U.S. Patent Nos. 6,291,161;
6,291,160; 6,291,159; and 6,291,158). For example, expression libraries of antibody
variable domains having a diversity of CDR3 sequences and methods for producing
human antibody libraries having a diversity of CDR3 sequences by introducing, by
mutagenesis, a diversity of CDR3 sequences and recovering the library can be
constructed (see, e.g., U.S. Patent No. 6,248,516).

Finally, for expressing the affinity matured antibodies, nucleic acids
encoding the candidate antibody molecules can be introduced into cells in an appropriate
expression format, e.g., as full length antibody heavy and light chains (e.g., 1gG),
antibody Fab fragments (e.g., Fab, F(ab’),), or as single chain antibodies (scFv) using
standard vector and cell transfection/transformation technologies (see, e.g., U.S. Patent

Nos. 6,331,415; 6,103,889; 5,260,203; 5,258,498; and 4,946,778).

B. Nucleic Acid Encoding Immunologic and Therapeutic Agents

Immune responses against amyloid deposits can also be induced by
administration of nucleic acids encoding antibodies and their component chains used for
passive immunization. Such nucleic acids can be DNA or RNA. A nucleic acid
segment encoding an immunogen is typically linked to regulatory elements, such as a
promoter and enhancer, that allow expression of the DNA segment in the intended target
cells of a patient. For expression in blood cells, as is desirable for induction of an
immune response, exemplary promoter and enhancer elements include those from light
or heavy chain immunoglobulin genes and/or the CMV major intermediate early
promoter and enhancer (Stinski, U.S. Patent Nos. 5,168,062 and 5,385,839). The linked
regulatory elements and coding sequences are often cloned into a vector. For
administration of double-chain antibodies, the two chains can be cloned in the same or
separate vectors.

A number of viral vector systems are available including retroviral
systems (see, e.g., Lawrie and Tumin, Cur. Opin. Genet. Develop. 3:102-109 (1993));
adenoviral vectors (see, e.g., Bett et al., J. Virol. 67:5911 (1993)); adeno-associated
virus vectors (see, e.g., Zhou et al., J. Exp. Med. 179:1867 (1994)), viral vectors from
the pox family including vaccinia virus and the avian pox viruses, viral vectors from the
alpha virus genus such as those derived from Sindbis and Semliki Forest Viruses (see,

e.g., Dubensky er al., J. Virol. 70:508 (1996)), Venezuelan equine encephalitis virus (see
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Johnston ef al., US 5,643,576) and rhabdoviruses, such as vesicular stomatitis virus (see
Rose, 6,168,943) and papillomaviruses (Ohe et al., Human Gene Therapy 6:325 (1995);
Woo et al., WO 94/12629 and Xiao & Brandsma, Nucleic Acids. Res. 24, 2630-2622
(1996)).

DNA encoding an immunogen, or a vector containing the same, can be
packaged into liposomes. Suitable lipids and related analogs are described by Eppstein
et al., US 5,208,036, Felgner et al., US 5,264,618, Rose, US 5,279,833, and Epand et al.,
US 5,283,185. Vectors and DNA encoding an immunogen can also be adsorbed to or
associated with particulate carriers, examples of which include polymethyl methacrylate
polymers and polylactides and poly (lactide-co-glycolides), see, e.g., McGee et al., J.
Micro Encap. (1996).

Gene therapy vectors or naked polypeptides (e.g., DNA) can be delivered
in vivo by administration to an individual patient, typically by systemic administration
(e.g., intravenous, intraperitoneal, nasal, gastric, intradermal, intramuscular, subdermal,
or intracranial infusion) or topical application (see e.g., Anderson et al., US 5,399,346).
The term “naked polynucleotide” refers to a polynucleotide not delivered in association
with a transfection facilitating agent. Naked polynucleotides are sometimes cloned in a
plasmid vector. Such vectors can further include facilitating agents such as bupivacaine
(Weiner et al., US 5,593,972). DNA can also be administered using a gene gun. See
Xiao & Brandsma, supra. The DNA encoding an immunogen is precipitated onto the
surface of microscopic metal beads. The microprojectiles are accelerated with a shock
wave or expanding helium gas, and penetrate tissues to a depth of several cell layers.
For example, The Accel™ Gene Delivery Device manufactured by Agricetus, Inc.
Middleton W1 is suitable. Alternatively, naked DNA can pass through skin into the
blood stream simply by spotting the DNA onto skin with chemical or mechanical
irritation (see Howell et al., WO 95/05853).

In a further variation, vectors encoding immunogens can be delivered to
cells ex vivo, such as cells explanted from an individual patient (e.g., lymphocytes, bone
marrow aspirates, tissue biopsy) or universal donor hematopoietic stem cells, followed
by reimplantation of the cells into a patient, usually after selection for cells which have

incorporated the vector.
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11. Prophvlactic and Therapeutic Methods

The present invention is directed inter alia to treatment of Alzheimer's
and other amyloidogenic diseases by administration of therapeutic immunological
reagents (e.g., humanized immunoglobulins) to specific epitopes within AP to a patient
under conditions that generate a beneficial therapeutic response in a patient (e.g.,
induction of phagocytosis of A, reduction of plaque burden, inhibition of plaque
formation, reduction of neuritic dystrophy, improving cognitive function, and/or
reversing, treating or preventing cognitive decline) in the patient, for example, for the
prevention or treatment of an amyloidogenic disease. The invention is also directed to
use of the disclosed immunological reagents (e.g., humanized immunoglobulins) in the
manufacture of a medicament for the treatment or prevention of an amyloidogenic
disease.

In one aspect, the invention provides methods of preventing or treating a
disease associated with amyloid deposits of AP in the brain of a patient. Such diseases
include Alzheimer’s disease, Down’s syndrome and cognitive impairment. The latter
can occur with or without other characteristics of an amyloidogenic disease. Some
methods of the invention comprise administering an effective dosage of an antibody that
specifically binds to a component of an amyloid deposit to the patient. Such methods
are particularly useful for preventing or treating Alzheimer’s disease in human patients.
Exemplary methods comprise administering an effective dosage of an antibody that
binds to AB. Preferred methods comprise administering an effective dosage of an
antibody that specifically binds to an epitope within residues 1-10 of Af, for example,
antibodies that specifically bind to an epitope within residues 1-3 of AP, antibodies that
specifically bind to an epitope within residues 1-4 of AB, antibodies that specifically
bind to an epitope within residues 1-5 of A, antibodies that specifically bind to an
epitope within residues 1-6 of AP, antibodies that specifically bind to an epitope within
residues 1-7 of AP, or antibodies that specifically bind to an epitope within residues 3-7
of AB. In yet another aspect, the invention features administering antibodies that bind
to an epitope comprising a free N-terminal residue of AB. In yet another aspect, the
invention features administering antibodies that bind to an epitope within residues of 1-
10 of AB wherein residue 1 and/or residue 7 of AP is aspartic acid. In yet another

aspect, the invention features administering antibodies that specifically bind to AP
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peptide without binding to full-length amyloid precursor protein (APP). In yet another
aspect, the isotype of the antibody is human IgG1.

In yet another aspect, the invention features administering antibodies that
bind to an amyloid deposit in the patient and induce a clearing response against the
amyloid deposit. For example, such a clearing response can be effected by Fc receptor
mediated phagocytosis.

Therapeutic agents of the invention are typically substantially pure from
undesired contaminant. This means that an agent is typically at least about 50% w/w
(weight/weight) pure, as well as being substantially free from interfering proteins and
contaminants. Sometimes the agents are at least about 80% w/w and, more preferably at
least 90 or about 95% w/w pure. However, using conventional protein purification
techniques, homogeneous peptides of at least 99% w/w pure can be obtained.

The methods can be used on both asymptomatic patients and those
currently showing symptoms of disease. The antibodies used in such methods can be
human, humanized, chimeric or nonhuman antibodies, or fragments thereof (e.g.,
antigen binding fragments) and can be monoclonal or polyclonal, as described herein. In
yet another aspect, the invention features administering antibodies prepared from a
human immunized with AP peptide, which human can be the patient to be treated with
antibody.

In another aspect, the invention features administering an antibody with a
pharmaceutical carrier as a pharmaceutical composition. Alternatively, the antibody can
be administered to a patient by administering a polynucleotide encoding at least one
antibody chain. The polynucleotide is expressed to produce the antibody chain in the
patient. Optionally, the polynucleotide encodes heavy and light chains of the antibody.
The polynucleotide is expressed to produce the heavy and light chains in the patient. In
exemplary embodiments, the patient is monitored for level of administered antibody in
the blood of the patient.

The invention thus fulfills a longstanding need for therapeutic regimes for
preventing or ameliorating the neuropathology and, in some patients, the cognitive

impairment associated with Alzheimer's disease.
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A. Patients Amenable to Treatment

Patients amenable to treatment include individuals at risk of disease but
not showing symptoms, as well as patients presently showing symptoms. In the case of
Alzheimer’s disease, virtually anyone is at risk of suffering from Alzheimer’s disease if
he or she lives long enough. Therefore, the present methods can be administered
prophylactically to the general population without the need for any assessment of the
risk of the subject patient. The present methods are especially useful for individuals
who have a known genetic risk of Alzheimer’s disease. Such individuals include those
having relatives who have experienced this disease, and those whose risk is determined
by analysis of genetic or biochemical markers. Genetic markers of risk toward
Alzheimer’s disease include mutations in the APP gene, particularly mutations at
position 717 and positions 670 and 671 referred to as the Hardy and Swedish mutations
respectively (see Hardy, supra). Other markers of risk are mutations in the presenilin
genes, PS1 and PS2, and ApoE4, family history of AD, hypercholesterolemia or
atherosclerosis. Individuals presently suffering from Alzheimer’s disease can be
recognized from characteristic dementia, as well as the presence of risk factors described
above. In addition, a number of diagnostic tests are available for identifying individuals
who have AD. These include measurement of CSF tau and AB42 levels. Elevated tau
and decreased AP42 levels signify the presence of AD. Individuals suffering from
Alzheimer’s disease can also be diagnosed by ADRDA criteria as discussed in the
Examples section.

In asymptomatic 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 involves multiple dosages over a period of time.
Treatment can be monitored by assaying antibody levels over time. If the response falls,
a booster dosage is indicated. In the case of potential Down’s syndrome patients,
treatment can begin antenatally by administering therapeutic agent to the mother or

shortly after birth.

B. Treatment Regimes and Dosages

In prophylactic applications, pharmaceutical compositions or
medicaments are administered to a patient susceptible to, or otherwise at risk of,

Alzheimer’s disease in an amount sufficient to eliminate or reduce the risk, lessen the
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severity, or delay the outset of the disease, including biochemical, histologic and/or
behavioral symptoms of the disease, its complications and intermediate pathological
phenotypes presenting during development of the disease. In therapeutic applications,
compositions or medicaments are administered to a patient suspected of, or already
suffering from such a disease in an amount sufficient to cure, or at least partially arrest,
the symptoms of the disease (biochemical, histologic and/or behavioral), including its
complications and intermediate pathological phenotypes in development of the disease.

In some methods, administration of agent reduces or eliminates
myocognitive impairment in patients that have not yet developed characteristic
Alzheimer’s pathology. An amount adequate to accomplish therapeutic or prophylactic
treatment is defined as a therapeutically- or prophylactically-effective dose. In both
prophylactic and therapeutic regimes, agents are usually administered in several dosages
until a sufficient immune response has been achieved. The term “immune response” or
“immunological response” includes the development of a humoral (antibody mediated)
and/or a cellular (mediated by antigen-specific T cells or their secretion products)
response directed against an antigen in a recipient subject. Such a response can be an
active response, i.e., induced by administration of immunogen, or a passive response,
i.e., induced by administration of immunoglobulin or antibody or primed T-cells.
Typically, the immune response is monitored and repeated dosages are given if the
immune response starts to wane.

Effective doses of the compositions of the present invention, for the
treatment of the above described conditions vary depending upon many different factors,
including means of administration, target site, physiological state of the patient, whether
the patient is human or an animal, other medications administered, and whether
treatment is prophylactic or therapeutic. Usually, the patient is a human but non-human
mammals including transgenic mammals can also be treated. Treatment dosages need to
be titrated to optimize safety and efficacy.

For passive immunization with an antibody, the dosage ranges from about
0.0001 to 100 mg/kg, and more usually 0.01 to 5 mg/kg (e.g., 0.02 mg/kg, 0.25 mg/kg,
0.5 mg/kg, 0.75 mg/kg, Img/kg, 2 mg/kg, etc.), of the host body weight. For example
dosages can be 1 mg/kg body weight or 10 mg/kg body weight or within the range of 1-
10 mg/kg, preferably at least 1 mg/kg. In another example, dosages can be 0.5 mg/kg
body weight or 15 mg/kg body weight or within the range of 0.5-15 mg/kg, preferably at
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least 1 mg/kg. Doses intermediate in the above ranges are also intended to be within the
scope of the invention. Subjects can be administered such doses daily, on alternative
days, weekly or according to any other schedule determined by empirical analysis. An
exemplary treatment involves administration in multiple dosages over a prolonged
period, for example, of at least six months. Additional exemplary treatment regimes
involve administration once per every two weeks or once a month or once every 3 to 6
months. Exemplary dosage schedules include 1-10 mg/kg or 15 mg/kg on consecutive
days, 30 mg/kg on alternate days or 60 mg/kg weekly. In some methods, two or more
monoclonal antibodies with different binding specificities are administered
simultaneously, in which case the dosage of each antibody administered falls within the
ranges indicated.

Antibody is usually administered on multiple occasions. Intervals
between single dosages can be weekly, monthly or yearly. Intervals can also be
irregular as indicated by measuring blood levels of antibody to A in the patient. In
some methods, dosage is adjusted to achieve a plasma antibody concentration of 1-1000
pg/ml and in some methods 25-300 pg/ml. Alternatively, antibody can be administered
as a sustained release formulation, in which case less frequent administration is required.
Dosage and frequency vary depending on the half-life of the antibody in the patient. In
general, humanized antibodies show the longest half-life, followed by chimeric
antibodies and nonhuman antibodies.

The dosage and frequency of administration can vary depending on
whether the treatment is prophylactic or therapeutic. In prophylactic applications,
compositions containing the present antibodies or a cocktail thereof are administered to
a patient not already in the disease state to enhance the patient’s resistance. Such an
amount is defined to be a “prophylactic effective dose.” In this use, the precise amounts
again depend upon the patient’s state of health and general immunity, but generally
range from 0.1 to 25 mg per dose, especially 0.5 to 2.5 mg per dose. A relatively low
dosage is administered at relatively infrequent intervals over a long period of time.
Some patients continue to receive treatment for the rest of their lives.

In therapeutic applications, a relatively high dosage (e.g., from about 1 to
200 mg of antibody per dose, with dosages of from 5 to 25 mg being more commonly
used) at relatively short intervals is sometimes required until progression of the disease

is reduced or terminated, and preferably until the patient shows partial or complete
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amelioration of symptoms of disease. Thereafter, the patent can be administered a
prophylactic regime.

Doses for nucleic acids encoding antibodies range from about 10 ng to
1 g, 100 ng to 100 mg, 1 pg to 10 mg, or 30-300 pug DNA per patient. Doses for
infectious viral vectors vary from 10-100, or more, virions per dose.

Therapeutic agents can be administered by parenteral, topical,
intravenous, oral, subcutaneous, intraarterial, intracranial, intraperitoneal, intranasal or
intramuscular means for prophylactic and/or therapeutic treatment. The most typical
route of administration of an immunogenic agent is subcutaneous although other routes
can be equally effective. The next most common route is intramuscular injection. This
type of injection is most typically performed in the arm or leg muscles. In some
methods, agents are injected directly into a particular tissue where deposits have
accumulated, for example intracranial injection. Intramuscular injection or intravenous
infusion are preferred for administration of antibody. In some methods, particular
therapeutic antibodies are injected directly into the cranium. In some methods,
antibodies are administered as a sustained release composition or device, such as a
Medipad™ device.

Agents of the invention can optionally be administered in combination
with other agents that are at least partly effective in treatment of amyloidogenic disease.
In certain embodiments, a humanized antibody of the invention (e.g., humanized 12A11)
is administered in combination with a second immunogenic or immunologic agent. For
example, a humanized 12A11 antibody of the invention can be administered in
combination with another humanized antibody to AB3. In other embodiments, a
humanized 12A11 antibody is administered to a patient who has received or is receiving
an AB vaccine. In the case of Alzheimer’s and Down’s syndrome, in which amyloid
deposits occur in the brain, agents of the invention can also be administered in
conjunction with other agents that increase passage of the agents of the invention across
the blood-brain barrier. Agents of the invention can also be administered in combination
with other agents that enhance access of the therapeutic agent to a target cell or tissue,
for example, liposomes and the like. Coadministering such agents can decrease the
dosage of a therapeutic agent (e.g., therapeutic antibody or antibody chain) needed to

achieve a desired effect.
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C. Pharmaceutical Compositions

Agents of the invention are often administered as pharmaceutical
compositions comprising an active therapeutic agent, i.e., and a variety of other
pharmaceutically acceptable components. See Remington's Pharmaceutical Science
(15th ed., Mack Publishing Company, Easton, Pennsylvania (1980)). The preferred
form depends on the intended mode of administration and therapeutic application. The
compositions can also include, depending on the formulation desired, pharmaceutically-
acceptable, non-toxic carriers or diluents, which are defined as vehicles commonly used
to formulate pharmaceutical compositions for animal or human administration. The
diluent is selected so as not to affect the biological activity of the combination.
Examples of such diluents are distilled water, physiological phosphate-buffered saline,
Ringer's solutions, dextrose solution, and Hank's solution. In addition, the
pharmaceutical composition or formulation may also include other carriers, adjuvants, or
nontoxic, nontherapeutic, nonimmunogenic stabilizers and the like.

Pharmaceutical compositions can also include large, slowly metabolized
macromolecules such as proteins, polysaccharides such as chitosan, polylactic acids,
polyglycolic acids and copolymers (such as latex functionalized Sepharose (TM),
agarose, cellulose, and the like), polymeric amino acids, amino acid copolymers, and
lipid aggregates (such as oil droplets or liposomes). Additionally, these carriers can
function as immunostimulating agents (i.e., adjuvants).

For parenteral administration, agents of the invention can be administered
as injectable dosages of a solution or suspension of the substance in a physiologically
acceptable diluent with a pharmaceutical carrier that can be a sterile liquid such as water
oils, saline, glycerol, or ethanol. Additionally, auxiliary substances, such as wetting or
emulsifying agents, surfactants, pH buffering substances and the like can be present in
compositions. Other components of pharmaceutical compositions are those of
petroleum, animal, vegetable, or synthetic origin, for example, peanut oil, soybean oil,
and mineral oil. In general, glycols such as propylene glycol or polyethylene glycol are
preferred liquid carriers, particularly for injectable solutions. Antibodies can be
administered in the form of a depot injection or implant preparation, which can be
formulated in such a manner as to permit a sustained release of the active ingredient. An

exemplary composition comprises monoclonal antibody at 5 mg/mL, formulated in
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aqueous buffer consisting of 50 mM L-histidine, 150 mM NaCl, adjusted to pH 6.0 with
HCL

Typically, compositions are prepared as injectables, either as liquid
solutions or suspensions; solid forms suitable for solution in, or suspension in, liquid
vehicles prior to injection can also be prepared. The preparation also can be emulsified
or encapsulated in liposomes or micro particles such as polylactide, polyglycolide, or
copolymer for enhanced adjuvant effect, as discussed above (see Langer, Science 249:
1527 (1990) and Hanes, Advanced Drug Delivery Reviews 28:97 (1997)). The agents of
this invention can be administered in the form of a depot injection or implant
preparation, which can be formulated in such a manner as to permit a sustained or
pulsatile release of the active ingredient.

Additional formulations suitable for other modes of administration
include oral, intranasal, and pulmonary formulations, suppositories, and transdermal
applications. For suppositories, binders and carriers include, for example, polyalkylene
glycols or triglycerides; such suppositories can be formed from mixtures containing the
active ingredient in the range of 0.5% to 10%, preferably 1%-2%. Oral formulations
include excipients, such as pharmaceutical grades of mannitol, lactose, starch,
magnesium stearate, sodium saccharine, cellulose, and magnesium carbonate. These
compositions take the form of solutions, suspensions, tablets, pills, capsules, sustained
release formulations or powders and contain 10%-95% of active ingredient, preferably
25%-70%.

Topical application can result in transdermal or intradermal delivery.
Topical administration can be facilitated by co-administration of the agent with cholera
toxin or detoxified derivatives or subunits thereof or other similar bacterial toxins (See
Glenn et al., Nature 391, 851 (1998)). Co-administration can be achieved by using the
components as a mixture or as linked molecules obtained by chemical crosslinking or
expression as a fusion protein.

Alternatively, transdermal delivery can be achieved using a skin patch or
using transferosomes (Paul et al., Eur. J. Immunol. 25:3521 (1995); Cevc et al.,
Biochem. Biophys. Acta 1368:201-15 (1998)).
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D. Monitoring the Course of Treatment

The invention provides methods of monitoring treatment in a patient
suffering from or susceptible to Alzheimer’s, i.e., for monitoring a course of treatment
being administered to a patient. The methods can be used to monitor both therapeutic
treatment on symptomatic patients and prophylactic treatment on asymptomatic patients.
In particular, the methods are useful for monitoring passive immunization (e.g.,
measuring level of administered antibody).

Some methods involve determining a baseline value, for example, of an
antibody level or profile in a patient, before administering a dosage of agent, and
comparing this with a value for the profile or level after treatment. A significant
increase (i.e., greater than the typical margin of experimental error in repeat
measurements of the same sample, expressed as one standard deviation from the mean
of such measurements) in value of the level or profile signals a positive treatment
outcome (i.e., that administration of the agent has achieved a desired response). If the
value for immune response does not change significantly, or decreases, a negative
treatment outcome is indicated.

In other methods, a control value (i.e., a mean and standard deviation) of
level or profile is determined for a control population. Typically the individuals in the
control population have not received prior treatment. Measured values of the level or
profile in a patient after administering a therapeutic agent are then compared with the
control value. A significant increase relative to the control value (e.g., greater than one
standard deviation from the mean) signals a positive or sufficient treatment outcome. A
lack of significant increase or a decrease signals a negative or insufficient treatment
outcome. Administration of agent is generally continued while the level is increasing
relative to the control value. As before, attainment of a plateau relative to control values
is an indicator that the administration of treatment can be discontinued or reduced in
dosage and/or frequency.

In other methods, a control value of the level or profile (e.g., a mean and
standard deviation) is determined from a control population of individuals who have
undergone treatment with a therapeutic agent and whose levels or profiles have
plateaued in response to treatment. Measured values of levels or profiles in a patient are
compared with the control value. If the measured level in a patient is not significantly

different (e.g., more than one standard deviation) from the control value, treatment can
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be discontinued. If the level in a patient is significantly below the control value,
continued administration of agent is warranted. If the level in the patient persists below
the control value, then a change in treatment may be indicated.

In other methods, a patient who is not presently receiving treatment but
has undergone a previous course of treatment is monitored for antibody levels or profiles
to determine whether a resumption of treatment is required. The measured level or
profile in the patient can be compared with a value previously achieved in the patient
after a previous course of treatment. A significant decrease relative to the previous
measurement (i.e., greater than a typical margin of error in repeat measurements of the
same sample) is an indication that treatment can be resumed. Alternatively, the value
measured in a patient can be compared with a control value (mean plus standard
deviation) determined in a population of patients after undergoing a course of treatment.
Alternatively, the measured value in a patient can be compared with a control value in
populations of prophylactically treated patients who remain free of symptoms of disease,
or populations of therapeutically treated patients who show amelioration of disease
characteristics. In all of these cases, a significant decrease relative to the control level
(i.e., more than a standard deviation) is an indicator that treatment should be resumed in
a patient.

The tissue sample for analysis is typically blood, plasma, serum, mucous
fluid or cerebrospinal fluid from the patient. The sample is analyzed, for example, for
levels or profiles of antibodies to AP peptide, e.g., levels or profiles of humanized
antibodies. ELISA methods of detecting antibodies specific to Ap are described in the
Examples section. In some methods, the level or profile of an administered antibody is
determined using a clearing assay, for example, in an in vitro phagocytosis assay, as
described herein. In such methods, a tissue sample from a patient being tested is
contacted with amyloid deposits (e.g., from a PDAPP mouse) and phagocytic cells
bearing Fc receptors. Subsequent clearing of the amyloid deposit is then monitored.
The existence and extent of clearing response provides an indication of the existence and
level of antibodies effective to clear AP in the tissue sample of the patient under test.

The antibody profile following passive immunization typically shows an
immediate peak in antibody concentration followed by an exponential decay. Without a
further dosage, the decay approaches pretreatment levels within a period of days to
months depending on the half-life of the antibody administered.
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In some methods, a baseline measurement of antibody to AP in the
patient is made before administration, a second measurement is made soon thereafter to
determine the peak antibody level, and one or more further measurements are made at
intervals to monitor decay of antibody levels. When the level of antibody has declined
to baseline or a predetermined percentage of the peak less baseline (e.g., 50%, 25% or
10%), administration of a further dosage of antibody is administered. In some methods,
peak or subsequent measured levels less background are compared with reference levels
previously determined to constitute a beneficial prophylactic or therapeutic treatment
regime in other patients. If the measured antibody level is significantly less than a
reference level (e.g., less than the mean minus one standard deviation of the reference
value in population of patients benefiting from treatment) administration of an additional
dosage of antibody is indicated.

Additional methods include monitoring, over the course of treatment, any
art-recognized physiologic symptom (e.g., physical or mental symptom) routinely relied
on by researchers or physicians to diagnose or monitor amyloidogenic diseases (e.g.,
Alzheimer’s disease). For example, one can monitor cognitive impairment. The latter
is a symptom of Alzheimer’s disease and Down’s syndrome but can also occur without
other characteristics of either of these diseases. For example, cognitive impairment can
be monitored by determining a patient’s score on the Mini-Mental State Exam in

accordance with convention throughout the course of treatment.

E. Kits

The invention further provides kits for performing the monitoring
methods described above. Typically, such kits contain an agent that specifically binds to
antibodies to AB. The kit can also include a label. For detection of antibodies to Af, the
label is typically in the form of labeled anti-idiotypic antibodies. For detection of
antibodies, the agent can be supplied prebound to a solid phase, such as to the wells of a
microtiter dish. Kits also typically contain labeling providing directions for use of the
kit. The labeling may also include a chart or other correspondence regime correlating
levels of measured label with levels of antibodies to AB. The term labeling refers to any
written or recorded material that is attached to, or otherwise accompanies a kit at any

time during its manufacture, transport, sale or use. For example, the term labeling
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encompasses advertising leaflets and brochures, packaging materials, instructions, audio
or videocassettes, computer discs, as well as writing imprinted directly on kits.

The invention also provides diagnostic kits, for example, research,
detection and/or diagnostic Kits (e.g., for performing in vivo imaging). Such kits
typically contain an antibody for binding to an epitope of AP, preferably within residues
1-10. Preferably, the antibody is labeled or a secondary labeling reagent is included in
the kit. Preferably, the kit is labeled with instructions for performing the intended
application, for example, for performing an in vivo imaging assay. Exemplary

antibodies are those described herein.

F. Invivo Imaging

The invention provides methods of in vivo imaging amyloid deposits in a
patient. Such methods are useful to diagnose or confirm diagnosis of Alzheimer’s
disease, or susceptibility thereto. For example, the methods can be used on a patient
presenting with symptoms of dementia. If the patient has abnormal amyloid deposits,
then the patient is likely suffering from Alzheimer’s disease. The methods can also be
used on asymptomatic patients. Presence of abnormal deposits of amyloid indicates
susceptibility to future symptomatic disease. The methods are also useful for monitoring
disease progression and/or response to treatment in patients who have been previously
diagnosed with Alzheimer’s disease.

The methods work by administering a reagent, such as antibody that binds
to AP, to the patient and then detecting the agent after it has bound. Preferred antibodies
bind to AP deposits in a patient without binding to full length APP polypeptide.
Antibodies binding to an epitope of AR within amino acids 1-10 are particularly
preferred. In some methods, the antibody binds to an epitope within amino acids 7-10 of
APB. Such antibodies typically bind without inducing a substantial clearing response. In
other methods, the antibody binds to an epitope within amino acids 1-7 of AB. Such
antibodies typically bind and induce a clearing response to Af3. However, the clearing
response can be avoided by using antibody fragments lacking a full-length constant
region, such as Fabs. In some methods, the same antibody can serve as both a treatment
and diagnostic reagent. In general, antibodies binding to epitopes C-terminal to residue

10 of AP do not show as strong a signal as antibodies binding to epitopes within residues
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1-10, presumably because the C-terminal epitopes are inaccessible in amyloid deposits.
Accordingly, such antibodies are less preferred.

Diagnostic reagents can be administered by intravenous injection into the
body of the patient, or directly into the brain by intracranial injection or by drilling a
hole through the skull. The dosage of reagent should be within the same ranges as for
treatment methods. Typically, the reagent is labeled, although in some methods, the
primary reagent with affinity for A is unlabelled and a secondary labeling agent is used
to bind to the primary reagent. The choice of label depends on the means of detection.
For example, a fluorescent label is suitable for optical detection. Use of paramagnetic
labels is suitable for tomographic detection without surgical intervention. Radioactive
labels can also be detected using PET or SPECT.

Diagnosis is performed by comparing the number, size, and/or intensity
of labeled loci, to corresponding baseline values. The base line values can represent the
mean levels in a population of undiseased individuals. Baseline values can also
represent previous levels determined ih the same patient. For example, baseline values
can be determined in a patient before beginning treatment, and measured values
thereafter compared with the baseline values. A decrease in values relative to baseline

signals a positive response to treatment.

The present invention will be more fully described by the following non-

limiting examples.
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EXAMPLES

The following Sequence identifiers are used throughout the Examples

section to refer to immunoglobulin chain variable region nucleotide and amino acid

sequences.
VL nucleotide VL amino acid  VH nucleotide VH amino acid
Antibody sequence sequence sequence sequence
12A11 SEQ ID NO:1 SEQ ID NO:2 SEQ ID NO:3 SEQ ID NO:4

(coding) (coding)

12A11vl SEQ IDNO:34 SEQIDNO:7 SEQIDNO:35  SEQIDNO:10

12A11v2 SEQ ID NO:7 SEQ ID NO:13

12A11v2.1 SEQ ID NO:7 SEQ ID NO:14
12A11v3 SEQ ID NO:7 SEQ ID NO:15
12A11 SEQ ID NO:5 SEQ ID NO:6

As used herein, an antibody or immunoglobulin sequence comprising a
VL and/or VH sequence as set forth in any one of SEQ ID NOs: 1-4 can comprise either
the full sequence or can comprise the mature sequence (i.e., mature peptide without the

signal or leader peptide).

Previous studies have shown that it is possible to predict in vivo efficacy of
various AB antibodies in reducing AD-associated neuropathology (e.g., plaque burden)
by the ability of antibodies to bind plaques ex vivo (e.g., in PDAPP or AD brain
sections) and/or trigger plaque clearance in an ex vivo phagocytosis assay (Bard ez al.
(2000) Nat. Med. 6:916-919). The correlation supports the notion that Fe-dependent
phagocytosis by microglial cells and/or macrophages is important to the process of
plaque clearance in vivo. However, it has also been reported that antibody efficacy can
also be obtained in vivo by mechanisms that are independent of Fc interactions (Bacskai
et al. (2002) J. Neurosci. 22:7873-7878). Studies have indicated that an antibody

directed against the midportion of AB, which cannot recognize amyloid plaques, appears
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to bind to soluble A and reduce plaque deposition (DeMattos et al. (2001) Proc. Natl.
Acad. Sci. USA 98:8850-8855).

In order to characterize potential in vivo efficacy of the murine monoclonal

5  antibody 12A11 (isotype IgG1), various ex vivo assays were first performed.

Avidity of mAb 12411 for Af31-42. Binding of monoclonal antibody 12A11 to
aggregated synthetic AB1-42 was performed by ELISA, as described in Schenk, ef al.
(Nature 400:173 (1999)). For comparison purposes, mAbs 12B4, and 10D5 were also

10 assayed. Soluble AB1-42 refers to the synthetic A1-42 peptide sonicated in dimethyl
sulfoxide (DMSO). Serial dilutions of the antibodies at 20 pg/ml were incubated with
50,000 cpm ['®TJAB1-42 (190 pCi/umol; labeling with Todogen reagent, Pierce)
overnight at room temperature. Fifty microliters of a slurry containing 75 mg/ml protein
A Sepharose (Amersham Pharmacia) and 200 ug of rabbit anti-mouse IgG (H+L)

15 (Jackson ImmunoResearch) were incubated with the diluted antibodies for 1 h at room
temperature, washed twice, and counted on a Wallac gamma counter (Perkin-Elmer).
All steps were performed in RIA buffer consisting of 10 mM Tris, 0.5 M NaCl, 1 mg/ml
gelatin, and 0.5% Nonidet P-40, pH 8.0.

Results from the avidity study are shown below in Table 2.

20
Table 2.
Antibody Epitope Isotype EDs on aggregated % Capture of
AB1-42, pM soluble AB1-42
10D5" AR3-7 IeG1 53 1
12B4! AB3-7 IgG2a 667 8
12A11 AB3-7 IgG1 233 30

T Antibodies 10D5 and 12B4 are described in detail in WO 02/46237 and International Patent
Application Serial No. PCT/US03/07715, respectively.
25  * As a comparison, the antibody 266 at 10 pg/ml would capture 70% of AB1-42.
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All of the antibodies tested exhibited a high avidity for aggregated A1-42.
Moreover, antibodies 12B4 and 12A11 appreciably captured soluble AB1-42 at antibody
concentrations of 20 pg/ml. As shown in Table 2, the IgG1 antibody 12A11 captured
AB1-42 more efficiently than the IgG2a antibody 12B4 or the IgG1 antibody 10DS5.

The ability of various antibodies (including 12A11) to capture soluble A3 was
further assayed as follows. Various concentrations of antibody (up to 10 ug/ml) were
incubated with 50,000 CPM of '*°I-AB 1-42 (or '*I-AB 1-40). The concentration of
antibody sufficient to bind 25% of the radioactive counts was determined in a capture
radioimmunoassay. For antibodies not capable of binding 25% of the counts at 10
pg/ml, the percentage of counts bound at 10pg/ml was determined. The 12A11 bound
20% of the radioactive counts (i.e., '>1-AB) at 10 ug/ml. This was greater than the
amount bound by two other AB 3-7 antibodies tested, namely 12B4 and 10D5 (binding
7% and 2% at 10 pg/ml, respectively). Thus, of the N-terminal (epitope A} 3-7)
antibodies tested, 12A11 exhibited the most appreciable ability to capture Af.

As a measure of their ability to trigger Fc-mediated plaque clearance, the
antibodies were also compared in an ex vivo phagocytosis assay with primary mouse
microglial cells and sections of brain tissue from PDAPP mice. Irrelevant IgG1 and
IgG2a antibodies, having no reactivity toward Af or other components of the assay,
were used as isotype-matched negative controls. Briefly, murine primary microglial
cells were cultured with unfixed cryostat sections of PDAPP mouse brain in the presence
of antibodies. After 24 h of incubation, the total level of A remaining in the cultures
was measured by ELISA. To quantify the degree of plaque clearance/AB degradation,
AB was extracted from the cultures of microglia and brain sections (n = 3) with 8 M urea
for ELISA analysis. Data were analyzed with ANOVA followed by a post hoc
Dunnett's test.

As shown in Figure 1, the 12B4 antibody reduced AB levels efficiently (73% for
12B4; P < 0.001) with 12A11 showing somewhat less, albeit statistically significant,
efficiency (48% for 12A11, P <0.05). The 10D5 antibody did not significantly reduce
AB levels. The performance of 12A11 in the ex vivo phagocytosis assay may be
improved upon conversion to the [gG2a isotype which is a preferred isotype for

microglial phagocytosis.
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Example I1. 7n vivo Efficacy of Mouse 12A11 Antibedy
Mouse Antibody 12411 Reduces Alzheimer’s-Like Neuropathology In Vivo To
determine the in vivo efficacy of 12A11, antibodies (including 12A11, 12B4, or 10D5)

were administered to mice at 10 mg/kg by weekly intraperitoneal injection for 6 months
as described in Bard ez al. (2000) Nat. Med. 6:916. At the end of the study, total levels
of cortical AB were determined by ELISA. As shown in Figure 2A, each of the
antibodies significantly reduced total Af} levels compared with the PBS control

(P <0.001), i.e. 12B4 showed a 69% reduction, 10D5 showed a 52% reduction, and
12A11 showed a 31% reduction.

The level of neuritic dystrophy was then examined in sections of brain tissue
from the above-mentioned mice to determine the association between plaque clearance
and neuronal protection. Data from brain image analyses examining the percentage of
frontal cortex occupied by neurotic dystrophy is shown in Figure 2B. These data show
that antibodies 10D5 and 12A11 were not effective at reducing neuritic dystrophy
whereas 12B4 significantly reduced neuritic dystrophy (12B4, P <0.05; ANOVA
followed by post hoc Dunnett's test), as determined by the assay described herein.
Again, this activity of 12A11 may be improved by converting 12 A1l to the IgG2a
isotype (murine efficacy). Regarding humanized versions of 12A11, IgG1 isotypes are
preferred for reducing neuritic dystrophy.

Experiments demonstrating the binding properties and in vivo efficacy of
antibody 12A11 are also described in Bard, ef al. PNAS 100:2023 (2003), incorporated
by reference herein.

In summary, all antibodies had significant avidity for aggregated Al and
triggered plaque clearance in an ex vivo assay. The IgG2a isotype (affinity for Fc
receptors, in particular, FcyRI) appears to be an important attribute for both clearance of
AB and protection against neuritic dystrophy. The antibody 12A11 (IgG1) captured
soluble monomeric AB1-42 more efficiently than 12B4 (IgG2a) or 10D5 (IgG1) but was
not as effective at reducing neuritic dystrophy. Enhanced efficacy in reducing plaque
burden and reducing neuritic dystrophy may be achieved by engineering antibodies to
have an isotype which maximally supports phagocytosis. Particularly efficacious

antibodies bind to epitopes within the N terminus of AB.
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Example III. Cloning and Sequencing of the Mouse 12A11 Variable Regions
Cloning and Sequence Analysis of 12411 VH. The VH and VL regions of
12A11 from hybridoma cells were cloned by RT-PCR and 5 RACE using mRNA from

hybridoma cells and standard cloning methodology. The nucleotide sequence (coding,
SEQ ID NO:3) and deduced amino acid sequence (SEQ ID NO:4) derived from
independent cDNA clones encoding the presumed 12A11 VH domain, are set forth in
Table 3 and Table 4, respectively.

Table 3: Mouse 12A11 VH DNA sequence.
ATGGACAGGCTTACTACTTCATTCCTGCTGCTGATTGTCCCTGCATATGTCTT
GTCCCAAGTTACTCTAAAAGAGTCTGGCCCTGGGATATTGAAGCCCTCACAG
ACCCTCAGTCTGACTTGTTCTTTCTCTGGGTTTTCACTGAGCACTTCTGGTAT
GAGTGTAGGCTGGATTCGTCAGCCTTCAGGGAAGGGTCTGGAGTGGCTGGC
ACACATTTGGTGGGATGATGATAAGTACTATAACCCATCCCTGAAGAGCCGG
CTCACAATCTCCAAGGATACCTCCAGAAACCAGGTATTCCTCAAGATCACCA
GTGTGGACACTGCAGATACTGCCACTTACTACTGTGCTCGAAGAACTACTAC
GGCTGACTACTTTGCCTACTGGGGCCAAGGCACCACTCTCACAGTCTCCTCA
(SEQ ID NO:3)

Table 4: Mouse 12A11 VH amino acid sequence
mdrlttsflllivpayvlsQVTLKESGPGILKPSQTLSLTCSFSGFSLStsgmsvgWIRQPSGKG
LEWLAhiwwdddkyynpslksRLTISKDTSRNQVFLKITSVDTADTATY Y CARTrtttadyfa
yWGQGTTLTVSS(SEQ ID NO: 4)

* Leader peptide and CDRs in lower case.

Cloning and Sequence Analysis of 12411 VL. The light chain variable VL region
of 12A11 was cloned in an analogous manner as the VH region. The nucleotide
sequence (coding, SEQ ID NO:1) and deduced amino acid sequence (SEQ ID NO:2)
derived from two independent cDNA clones encoding the presumed 12A11 VL domain,
are set forth in Table 5 and Table 6, respectively.
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Table 5: Mouse 12A11 VL DNA sequence
ATGAAGTTGCCTGTTAGGCTGTTGGTGCTGATGTTCTGGATTCCTGCTTCCAG
CAGTGATGTTTTGATGACCCAAACTCCACTCTCCCTGCCTGTCAGTCTTGGAG
ATCAAGCCTCCATCTCTTGCAGATCTAGTCAGAGCATTGTACATAGTAATGG
AAACACCTACTTAGAATGGTACCTGCAGAAACCAGGCCAGTCTCCAAAGCT
CCTGATCTACAAAGTTTCCAACCGATTTTCTGGGGTCCCAGACAGGTTCAGT
GGCAGTGGATCAGGGACAGATTTCACACTCAAGATCAGCAGAGTGGAGGCT
GAGGATCTGGGAATTTATTACTGCTTTCAAAGTTCACATGTTCCTCTCACGTT
CGGTGCTGGGACCAAGCTGGAGCTGAAA (SEQ ID NO:1)

Table 6: Mouse 12A11 VL amino acid sequence

mklpvrilvimfwipasssDVLMTQTPLSLPVSLGDQASISCrssgsivhsngntyleWYLQKPGQ
SPKLLIYkvsnrfsGVPDRFSGSGSGTDFTLKISRVEAEDLGIY Y CfgsshvpltFGAGTK
LELK (SEQ ID NO: 2)

* Leader peptide and CDRs in lower case.

The 12A11 VL and VH sequences meet the criteria for functional V
regions in so far as they contain a contiguous ORF from the initiator methionine to the
C-region, and share conserved residues characteristic of immunoglobulin V region

genes. From N-terminal to C-terminal, both light and heavy chains comprise the

domains FR1, CDR1, FR2, CDR2, FR3, CDR3 and FR4.

Example IV: Expression of Chimeric 12A11 Antibody

Expression of Chimeric 12411 Antibody: The variable heavy and light
chain regions were re-engineered to encode splice donor sequences downstream of the
respective VDI or VI junctions, and cloned into the mammalian expression vector
pCMV-hyl for the heavy chain, and pCMV-hxk1 for the light chain. These vectors
encode human y1 and Ck constant regions as exonic fragments downstream of the
inserted variable region cassette. Following sequence verification, the heavy chain and

light chain expression vectors were co-transfected into COS cells. Various heavy chain
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clones were independently co-transfected with different chimeric light chain clones to
confirm reproducibility of the result. Antibodies were immunoprecipitated from COS
cell conditioned media using protein A Sepharose. Antibody chains were detected on
immunoblots of SDS-PAGE gels. Detection was accomplished using goat-anti-human-
IgG (H+L) antibody at a 1:5000 dilution at room temperature for 1 hour. Significant
quantities of 12A11 H+L chain were detected in conditioned media.

Direct binding of chimeric 12A11 antibody to AP} was tested by ELISA
assay. Figure 4 demonstrates that chimeric 12A11 was found to bind to AP with high
avidity, similar to that demonstrated by chimeric and humanized 3D6. (The cloning,
characterization and humanization of 3D6 is described in U.S. Patent Application Serial
No. 10/010,942, the entire content of which is incorporated herein by this reference.)
Binding avidity was also similar to that demonstrated by chimeric and humanized 12B4.
(The cloning, characterization and humanization of 12B4 is described in U.S. Patent
Application Serial No. 10/388,214, the entire content of which is incorporated herein by

this reference.)

Example V. 12A11 Humanization
A. 12A11 Humanized Antibody. Version 1

Homology/Molecular Model Analysis. In order to identify key structural
framework residues in the murine 12A11 antibody, three-dimensional models were
studied for solved murine antibodies having homology to the 12A11 heavy and light
chains. An antibody designated 1KTR was chosen having close homology to the 12A11
light chain and two antibodies designated 1ETZ and 1JRH were chosen having close
homology to the 12A11 heavy chain. These mouse antibodies show strong sequence
conservation with 12A11 (94% identity in 112 amino acids for Vk and 83% identity in
126 amino acids and 86% identity in 121 amino acids respectively for Vh). The heavy
chain structure of 1ETZ was superimposed onto that of IKTR. In addition, for Vk the
CDR loops of the selected antibody fall into the same canonical Chothia structural
classes as do the CDR loops of 12A11 VL. The crystal structures of these antibodies
were exemined for residues (e.g., FR residues important for CDR conformation, etc.)
predicted be important for function of the antibody, and by comparison, function of the

similar 12A11 antibody
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Selection of Human Acceptor Antibody Sequences. Suitable human
acceptor antibody sequences were identified by computer comparisons of the amino acid
sequences of the mouse variable regions with the sequences of known human antibodies.
The comparison was performed separately for the 12A11 heavy and light chains. In
particular, variable domains from human antibodies whose framework sequences
exhibited a high degree of sequence identity with the murine VL and VH framework
regions were identified by query of the NCBI Ig Database using NCBI BLAST (publicly
accessible through the National Institutes of Health NCBI internet server) with the
respective murine framework sequences.

Two candidate sequences were chosen as acceptor sequences based on
the following criteria: (1) homology with the subject sequence; (2) sharing canonical
CDR structures with the donor sequence; and/or (3) not containing any rare amino acid
residues in the framework regions. The selected acceptor sequence for VL is
BACO01733 in the NCBI Ig non-redundant database. The selected acceptor sequence for
VH is AAA69734 in the NCBI Ig non-redundant database. AAA69734 is a human
subgroup III antibody (rather than subgroup II) but was selected as an initial acceptor
antibody based at least in part on the reasoning in Saldanha et al. (1999) Mol. Immunol.
36:709. First versions of humanized 12A11 antibody utilize these selected acceptor
antibody sequences. The antibody is described in Schroeder and Wang (1990) Proc.
Natl. Acad. Sci. US4 872:6146.

Substitution of Amino Acid Residues. As noted supra, the humanized
antibodies of the invention comprise variable framework regions substantially from a
human immunoglobulin (acceptor immunoglobulin) and complementarity determining
regions substantially from a mouse immunoglobulin (donor immunoglobulin) termed
12A11. Having identified the complementarity determining regions of 12A11 and
appropriate human acceptor immunoglobulins, the next step was to determine which, if
any, residues from these components to substitute to optimize the properties of the

resulting humanized antibody.
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Reshaped light chain V region:

The amino acid alignment of the reshaped light chain V region is shown in
Figure SA. The choice of the acceptor framework (BAC01733) is from the same human
subgroup as that which corresponds to the murine V region, has no unusual framework
residues, and the CDRs belong to the same Chothia canonical structure groups. No

backmutations were made in Version | of humanized 12A11

Reshaped heavy chain V region:

The amino acid alignment of the reshaped heavy chain V region is shown in
Figure 5B. The choice for the acceptor framework (AAA69734) is from human
subgroup III (as described previously) and has no unusual framework residues.
Structural analysis of the murine VH chain (IETZ and 1JRH), in conjunction with the
amino acid alignment of AAA69734 to the murine sequence dictates 9 backmutations in
version 1 (v1) of the reshaped heavy chain: A24F T28S F29L V371 V48L F67L R71K
N73T L78V (Kabat numbering). The back mutations are highlighted by asterisks in the
amino-acid alignment shown in Figure 5B.

Of the 9 back mutations, 3 are dictated by the model because the residues are
canonical residues (A24F, F29L, & R71K, solid fill), i.e. framework residues which may
contribute to antigen binding by virtue of proximity to CDR residues. There is one back
mutation in the next most important class of residues, the interface residues involved in
VH-VL packing interactions (underlined), i.e., V371. The N73T mutation is at a vernier
residue (dotted fill) on the edge of the binding site, possibly interacting with S30
adjacent to CDR1. The remaining 4 residues targeted for back mutation (T288S, V48L,
F67L, L78V, Kabat numbering) also fall into the vernier class (indirect contribution to
CDR conformation, dotted fill in Figure 5B). |

A summary of the changes incorporated into version 1 of humanized

12A11 is presented in Table 7.
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Table 7. Summary of changes in humanized 12A11.v1

SS5658 DDN

Changes VL (112 residues) VH (120 residues)
Hu->Mu: Framework 0/112 9/120

CDR1 5/16 6/7

CDR2 3/7 10/16

CDR3 6/8 8/11
Total Hu->Mu 14/112 (12.5%) 33/120 (27.5%)
Mu->Hu: Framework 11/112 26/120
Backmutation notes none Canonical: A24F, F29L,

R71K

. Packing: V371

. Vernier: T28S, V48L,

F67L, N73T, L78V

Acceptor notes

. Genbank Acc. no.

BAC01733

CDRs from same
canonical structural
group as donor mouse;

Immunoglobulin kappa

light chain K64(AIMS4)

. Genbank Acc. no.

AAA69734 (H1 — class 1,
H2 = class 3)

CDRs from same
canonical structural group

as donor mouse

. fetal Ig

Tables 8 and 9 set forth Kabat numbering keys for the various light and

heavy chains, respectively.
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Table 8: Key to Kabat Numbering for 12A11 Light Chain

mouse HUM Al9-
KAB 12A11 12A11 BAC Germ-
# # TYPE VL VL 01733 line Comment

1 1 FR1 D D D D
2 2 v A% Vv 1 canonical
3 3 L A% vV v
4 4 M M M M vernier
5 5 T T T T
6 6 Q Q Q Q
7 7 T S S S
8 8 P P P P
9 9 L L L L
10 10 S S S S
11 11 L L L L
12 12 P P P P
13 13 vV vV v vV
14 14 S T T T
15 15 L P P P
16 16 G G G G
17 17 D E E E
18 18 Q p P P
19 19 A A A A
20 20 S S S S
21 21 I I 1 I
22 22 S S S S
23 23 C C C C

-84 -



PDD6264 5SSS6365 LLVV6466 KKKKG6567 SSGG 66 68

FR3

R

24 CDRI1
25

24

25

26

26

[@AR7)!

27

27
27A

28

29

27B

30
31

27C

27D

32
33

27E

28

34
35

29

30
31

36

37
38

32
33

39

34

W

W

FR2

40

35

Y  packing

Y

41

36
37
38

42

packing

Q
K

43
44

39
40

vernier

P

45

46

41

47

42

48

43

49

44
45

50
51

46

52
53

47

canonical

I

Y

48

vernier

54

49

K

55 CDR2

50
51

56
57
58

52
53

N

59
60
61

54
55

56
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62 FR3

63

57

58

64
65

59

60

66
67
68

61

62

63

canonical

G

69
70
71

64

65

vernier

G

66

72
73

67

vernier

G

68

vernier

T

74
75

69

70
71

canonical

F

76
77
78

72
73

K

79

74
75

80
81

76

82
83
84
85
86
87
88

77

78

79

80
81

82
83

89
90
91

84
85
86
87
88

Y  packing

92
93

o O wn

F
Q
S
S

94 CDR3
95
96
97

89
90
91
92

98

93

99

94
95

100

101

96

102

97
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102 107
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105 110

106 111

106A 112

packing
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Table 9. Key to Kabat Numbering for 12A11 Heavy Chain

Mouse HUM 567123
KAB TYPE 12411 12A11 AAA Germ-

4 # VH VHvl 69734 lin¢  Comment

1 1 FR1 Q Q Q Q

2 2 A" V A% A% vernier

3 3 T Q Q Q

4 4 L L L L

3 5 K A% v A%

6 6 E E E E

7 7 S S S S

8 8 G G G G

9 9 P G G G

10 10 G G G G

11 11 1 vV V V

12 12 L v A% \%

13 13 K Q Q Q

14 14 P P P P

15 15 S G G G

16 16 Q R R R

17 17 T S S S

18 18 L L L L

19 19 S R R R

20 20 L L L L

21 21 T S S S

22 22 C C C C

23 23 S A A A

24 24 F F A A canonical for H1 -
backmutate in v1

25 25 S S S S

26 26 G G G G canonical

27 27 F F F F canonical

28 28 S S T T  vemier, close to HI -
backmutate in v1

29 29 L L F F canonical for H1 -
backmutate in v1

30 30 S S S S
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31
32
33
34
35
35A
35B

36
37
38
39
40
41
42
43
44
45
46
47
48

49

50
51
52
53
54
55

56
57
58
59
60
61
62
63
64
65

31
32
33
34
35
36
37

38
39
40
41
42
43
44
45
46
47
48
49
50

51

52
53
54
55
56
57

58
59
60
61
62
63
64
65
66
67

CDRI1

FR2

CDR2

O<»nZ Qw3

HFEmr QR QYO R — =

x>

oo ~xo

w R Z RO

O<nQwn -

CEO R ORQTPOR - E

=

DO E s~ o

n ARy Z K <A D

T > < n

> < ESmHaRQRPOR<E

OR<C<nOp <K<K RZnOUT<n =L

-89 .

TE <

> o <cEmOraRQRPOR<E

OR<COPAKARZVLO0O<0n ~<

packing - bacmutate in vl

packing

packing

packing
vernier (underneath H2) -
backmutate in vl
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DD 95
66 68
67 69
68 70
69 71
70 72
71 73
72 74
7375
74 76
7577
76 T8
77 79
78 80
79 81
80 82
81 83
82 84

82A 85
82B 86
82C 87
83 88
84 89
85 90
&6 91
87 92
88 93
89 94
96 95
91 96
92 97
93 98
94 99

FR3

o

SO R

<L Zm™w

T O dprpHOd<n 53—~ RC T

-

HO R uwv o~

<HHZARAw

B AR L <S> Om» RN 2200

A o |

Z T

N3 Z RN

e O < <P A0 AN 2200
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vernier (underneath H2,
possibly interacting with
L63) - backmutate in vl

canonical for H2 -
backmutate in v1

vernier (edge of binding
site, possibly interacting
with S30) - backmutate in

vl

vernier (buried under H1,
possibly interacting with
V35A) - backmutate in v1

packing

packing
canonical
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100 CDR3 RRR 96101 TTH 97102 TTS 98103 TTS 99 104 AAS
A 100 105 DDw,

- - D D
95 100 CDR3 R R R -
9% 101 T T H -
97 102 T T S -
98 103 T T S -
99 104 A A S A
100 105 D D w K
100A 106 Y Y Y L
100B 107 F F Y L
101 108 A A G M
102 109 Y Y M L
- - D L
- - \% I

103 110 W W W S packing
104 111 G G G G
105 112 Q Q Q A
106 113 G G G K
107 114 FR4 T T T G
108 115 T T T Q
109 116 L \% A% W
110 117 T T T S
111 118 v \Y v P
112 119 S S S S
113120 S S S L

The humanized antibodies preferably exhibit a specific binding affinity
for AP of at least 107, 10°, 10° or 10" M. Usually the upper limit of binding affinity of
the humanized antibodies for AP is within a factor of three, four or five of that of 12A11

(i.e.,~10° M. Often the lower limit of binding affinity is also within a factor of three,
four or five of that of 12A11.

Assembly and Expression of Humanized 12411 VH and VL, Version 1

PCR-mediated assembly was used to generate h12A11v1 using
appropriate oligonucleotide primers. The nucleotide sequences of humanized 12A11VL
(version 1) (SEQ ID NO:34) and 12A11VH (version 1) (SEQ ID NO: 35) are listed

below in Tables 10 and 11, respectively.

Table 10. Nucleotide sequence of humanized 12A11VLvI.

atgaggctecctgetcagetectggggetgetgatgetetgggtetetggetccagtgggGATGTTGTGAT
GACCCAATCTCCACTCTCCCTGCCTGTCACTCCTGGAGAGCCAGCCTCCATCTCTTGCAGATCTAGTCAGA
GCATTGTGCATAGTAATGGAAACACCTACCTGGAATGGTACCTCGCAGAAACCAGGCCAGTCTCCACAGCTC
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CTGATCTACAARAGTTTCCAACCCGATTTTCTGGGGETCCCAGACAGGTTCAGTGGCAGTGGATCAGGGACAGA
TTTCACACTCAAGATCAGCAGAGTGGAGGCTGAGGATGTGGCAGTTTATTACTGCTTTCAAAGTTCACATG
TTCCTCTCACCTTCGGTCAGGGGACCAAGCTGGAGATCAAA (SEQ ID NO:34)

(uppercase VL segment only) leader peptide encoded by Al9 germline seq
derived from x63397 leader peptide

Table 11. Nucleotide sequence of humanized 12A11VHv1

atggagtttgggctgagetgggttttectegttgetettetgagaggtgtccagtgt CAAGTTCAGCTGGT
GCGAGTCTGACGECEEEETEETGCAGCCCEGACGETCCCTCAGGCTETCTTGTGCTTTCTCTGGGTTTTCAC
TGAGCACTTCTGGTATGAGTETGGECTGGATTCEGTCAGGCTCCAGGGAAGEGTCTGGAGTGGCTGGCACAL
ATTTGGTGGGATGATGATAAGTACTATAACCCATCCCTGAAGAGCCGGCTCACAATCTCCARGGATACCTC
CAAAAACACCGTGTACCTCCAGATGAACAGTCTGCGGGCTGAAGATACTGCCGTGTACTACTGTGCTCGAA
GAACTACTACCGCTGACTACTTTGCCTACTGGGGCCAAGGCACCACTGTCACAGTCTCCTCA (SEQ ID
NO:35)

Leader peptide (lower case) derived from VH donor seg accession
M34030.1/a8a69734/M72

The amino acid sequences of humanized 12A11VL (version 1) (SEQ ID
NO:7) and 12A11VH (version 1) (SEQ ID NO: 10) are depicted in Figures SA and 3B,
respectively.

B. Humanized 12A11 Antibodies - Versions 2, 2.1 and 3

The vernier residues (e.g., S28T, L48V, L67F, V78L) contribute

indirectly to CDR conformation and were postulated to be of least significance for
conformational perturbation. The targeted residues were mutated by site-directed
mutagenesis using a kit by Strategene and h12A11VHvI in a pCRS plasmid as the
mutagenesis template to arise at clones corresponding to version 2. A sequenced
verified V-region insert of version 2 was subcloned into the BamHI/HindIII sites of the
heavy chain expression vector pPCMV-Cgammal to produce recombinant h12A11v2
antibody. A version 2.1 antibody was similarly created having each of the above vernier
residue mutations (i.e., elimination of backmutations) in addition to mutation at position
T73N. A version 3 antibody likewise had each of the above mutations, S28T, L48V,
L67F, V78L, T73N in addition to a mutation at position K71R.

C. Humanized 12A11 Antibodies - Versions 4 t0 6

Additional humanized 12A11 versions were designed which retained
backmutations at canonical and packing residues but eliminated backmutations at one
(versions 4.1 to 4.4), two (versions 5.1 to 5.6) or three (versions 6.1 to 6.4) vernier
residues. Site-directed mutagenesis and clone construction was performed as described

in subpart B, above. Recombinant antibodies were expresed in COS cells and purified

_92 .



10

15

20

25

30

V1 103 110 WWW S packing 104 111 GGG G 105112 QQQ A 106
113 GOO K 107 114 FR4 TTT

from COS cell supernatants. Additional versions may include combinations of the
above, for example, human residues at 1, 2, 3, 4 or 5 vernier residues in combination
with at least one packing and/or canonical residue (e.g., human residues at positions 28,

37,48, 67,71 and 78 or human residues at positions 28, 37, 48, 67, 71, 73 and 78).

D. Humanized 12A11 Antibodies - Versions 7 and §

A seventh version of humanized 12A11 is created having each of the
backmutations indicated for version 1, except for the T> S backmutation at residue 28
(vernier), and the V> 1 backmutation at residue 37 (packing). An eighth version of
humanized 12A11 is created having each of the backmutations indicated for version 1,
except for the N> T backmutation at residue 73 (vernier). The amino acid sequences of
humanized 12A11 version 7 and 8 heavy chains are set forth as SEQ ID NOs: 30 and 31
respectively.

As compared to version 1, version 7 contains only 7 backmutations. The
T28S backmutation is conservative and is eliminated in version 7 of the heavy chain.
The backmutation at packing residue V371 is also eliminated in version 7. As compared
to version 1, version 8 contains only 8 backmutations. In version 8, the N73T (vernier)
backmutation is eliminated.

Additional versions may include combinations of the above, for example,
human residues (e.g., elimination of backmutations) at 1, 2, 3, 4 (or 5) residues selected
from positons 28, 48, 78 and 73, optionally in combination with elimination of
backmutation at at least one packing residue (e.g., position 37) and/or at least one

canonical residue.

Example VI: Functional Testing of Humanized 12A11 Antibodies

Humanized 12A11 version 1 was cloned as described in Example V.
Humanized 12A11 was produced by transient expression in COS cells, and purified
according to art-recognized methodologies. The binding activity of the humanized
antibody was first demonstrated by a qualitative ELISA assay (data not shown).
Humanized 12A11 version 1 was further compared to its murine and chimeric
counterparts for two properties: antigen binding (quantitative Al ELISA) and relative
affinity. The binding activity of h12A11v1 was demonstrated in the quantitative AR
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ELISA and found to be identical with murine and chimeric forms of 12A11 (see Figure
7).

The affinity of h12A11v1 antibody was also compared with murine and
chimeric 12A11 antibodies by a competitive AB ELISA. For the competitive binding
assay, a biotin conjugated recombinant mouse 12A11Cy2a (isotype switched 12A11)
was used. The binding activity of the biotinylated m12A11 Cy2a for aggregate A3 1-42
was confirmed by an ELISA assay using strepavidin-HRP as reporter. A direct
comparison of AR binding by the two isoforms of 12A11 (Cy1, Cy2a), using HRP
conjugated goat anti-mouse HRP as reporter, confirmed that the biotin conjugated
recombinant 12A11Cy2a is comparable to the original Cyl mouse antibody.

Competition binding study employed the biotin conjugated m12A11 Cy2a
at a fixed concentration and competing with a range of concentrations of test antibodies
as indicated in Figure 8. Figure 8 shows the result of h12A11v1 competitive assay
comparing h12A11v1 with chimeric and murine forms. The humanized 12A11vl
competed within 2X IC50 value with its murine and chimeric counterparts. This data is
consistent with affinity determination using Biacore technology (data not shown), which
indicated KD values of 38nM and 23 nM for the murine Cy2a and h12A11v1,
respectively. In summary, the findings suggest h12A11v1 retains the antigen binding
properties and affinity of its original murine counterpart.

COS cells were transiently transfected with different combinations of
humanized 12A11VH and h12A11VLv1. The conditioned media was collected 72
hours post-transfection. Antibody concentration in conditioned media from transfected
COS cells was determined by a quantitative human IgG ELISA. Quantitative A (1-42)
aggregate binding assay confirmed that h12A11v2, v2.1 and v3 are comparable to
h12A11v1 and to chimeric 12A11 for antigen binding. Moreover, versions 5.1-5.6 and
6.1-6.3 exhibit similar binding activities when tested in this binding assay. Version 6.4
showed some loss of activity in the assay but activity was notably restored in v2.

Binding properties for murine 12A11 and h12A11v]1 were also compared
using BIAcore technology. Murine 12A11 and h12A11v1 exhibited similar binding
profiles when exposed to either low- or high-density immobilized A peptide (bio-DAE
peptide). Kinetic analysis of murine 12A11 versus h12A11v1 was also performed. In
these studies the BIAcore technology was used to measure the binding of soluble

antibody to solid phase bound biotinylated DAE peptide. The peptide was immobilized
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B e D AT e o s s alsd sy g inetie
fafe@earksthbts. From these measurements the apparent dissociation (kd) and association

B A A T O T T AT QR T SR ATAHEGAGE Fon.
GORTIGIGOARABTAATGERAACACHFACCAGBANTGE TASOT@EAG s as

%/ CAG%%%:Q%TCTCC CAGCTC
Q%’R‘Pé AT EERACCGATTTTCTGGGGTOCCAGACAGGTT

CAGTGOCAGTGGATCAGGGACAGA
XTTC@%ACTCAAGATCAG CAGAGTGGAGGCTGAGGATGTGGGAGTTT
afbl1 GOTTTCAAAGTTCACATG

TTCOTCTCACCTTCGG TRWEHOGRAECAMNGTIEGAGATCAAA (SEQ ID

1O nareaca ! Aar-na

N Lo W, AW = £} H _ capmant-anh)las nhdae - aneadad by A10 -
gggrfrﬁmég\s}earaekﬁ\?gm%m ;:6 wlsel)gc)ie; pieﬁétigz Eﬁ@@\:@oﬁﬁ; Chi2

segueAade of huneitized 12 ABYHED3 2.64E+07 38.00 0.247

afnngnfﬂ'nnm ~tiaoctacatittocteattaectettetaaaaaotateeaatatCAACTT O

QU

AR ATV S TATER0S ) SASER0SY A 20ER 07T 2330 A 43

GGAGTCTOGOGGCGGGGTGGTGCAGC LCCGGACGGT CCcCcTeAcaeT
OTOTTGTGCITTCTCTGGGTTTICAC 10 .o .
TGAGCACTTOFEET RfEAE Patuppie BAT vEhes AciEdvcedndisor AB
CAAGGETOTEASTHGETEGIGAGACI2A1 1.
ATTTGGTGGGATGATGATAAGTACTATAACCCATOCCTGAAGAGCCG
GCTCACAATCTOCAAGGATACCTC

EAMNIA CNC el enltivn @l O CAGthIdn AM R mbn Bub[eésGCTGAAGATA
CTGCCGTGTACTACTGTGCTCGAA.

GAACTACTACCBETERE PN T FRIGTAARTRSG BB ERA SR B Awpans: A
hELALACILTIQCICM{SERN I NEedi dSokaadan defftice(lewentsasa)ing from
derived fro H donor seq accession M34030.1/aaa69734/M72 :
o L R B BF R O LR Do 1 (St fgne
INO:T ) Ateb A2 ES (Hersifanth)e(Bh3 M NEk iteyareedepicted in Figures
5A and 5B, 20respectively.. B. Humanized 12A1 1 Antibodies.- Versions 2. .
71 and 3 TheveTes e EA Mo S AFERTIHE S BN ents
indlinectly to GRRACaonRationand dedheposinfpiddiebhersfdaaste and Related
igrificance for conformati perturbation. targeted residues wer .
e TR DR S T 5 By B H e Sl patints
hdaA 14 VHd\IDr 6 pERS plhsivithad thedhSitagdhesis MdMSBle @tlaniselattion
clopes corresponding to version 2. A sequenced verified V-region insert of
SESTER 5 CRIRHE S TSt B dhRe PR A db ek,
exprpisiingyastes paiil s Ggaotitoal donpitadiuce deet misitien nidy?iikl @e. Baseline
antibody: A yersion 24 andPedyiae S SeR e Ag SAE O Such
the MMSE, and the ADAS, which is a comprehensive scale for evaluating patients with

-95.
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30residue mutations (i.e., elimination of backmutations) in addition to

mutation at position T73N. A version 3 antibody likewise had each of the
above mutations, S28T, L48V, L67F, V78L, T73N in addition to a mutation

at position K71R. C. Humanized 12A1 1 Antibodies - Versions 4 to 6
AbAdgiieogdbumanized defYhYEESIONS NG p dRRIINEHIWRIGRISI3NRE 2 measure

backmutations at canonical and packing residues but eliminated
Yavessersanes Breohelvirsioneonditiong AyithdeerkisHyslifascaley @ also be
BEae L HesRIAnS Ratie R AbYRINERSaiduRs: Sifedbertatmajraanssir andlood

clone construction was performed as described in subpart B, above.

Retlmpirmaticampants he raiveddachdmsans ahipurasogrsific
L 6RI sHparatanisAAditional versions may include combinations of

the above, for example, human residues at 1, 2, 3, 4 or 5 vernier residues

in combinatioRARA Bt SASEIoHepRIeKAsE S/ BrUsHe Mesin e ey gigatment.
HHogans e3ldyES Al RAAHRRR 2% d eififr SerddANE L8R8 HYNRBERIGUSSded
at positions 28, 37, 48, 67, 71, 73 and 78). 5 D.Humanized 12All .
fRpiondiBatiovisraie onifpadeat least everysiyaAtherFidHaphimaifzamped by a
Sefitdsereated havingspachioh belRacicrutialions irdisatad fosuessipedup.
e%(cept forthe T4 S bg%ictnutétion ag't residue% (vgrnier), and%ﬁe Vi Breup

backmutation4tresiiliRhgye(Jtikiris R Al Enghtke el OPORITAR R ents
#2AInbis sTeatedravhng eachal thehas uptalipns indicried-faryassign

1, except for the N4 T baekinutation at residue 73 (vernier). The amino

averited BifeRE B IREAERFE A2 NI ) Fardld s aeaiil 8 THERAMETAN Ghe to
RITStD A5 REReIR NQas 3R RY FRIRLAIYRIV AASEIRPMALAR VEBIALh risk

, version 7 contains iny? backmutations. The 15T28S backmutation is
ESTRBINRIERD S IS SRS IRER ST SRl S5O R cFlie T papulation by

backmsdationalcpenaassidue M3 seals alunipatgskinyemienifh Adties
compared to version 1, version 8 contains only 8 backmutations. In
pesiassHed, Wi Neestlahsimer BYRRicARAEY eiriHidis AR gHApeimer's
mgéke,e,sgraﬁevim&t%&meig@,tm§acafdtbﬁ@b@mn&rfeﬁmlgre%@m@annsk for
residues (r%ﬁ]‘ elimination of baclanutations) at 1, 2, 3, 4 (or 5) residues

SR ROR 588 0RE FHNA SO SO SFHABISTBRAIRF il BT GFO Wity and the

aliniraiieribecknpiatioREatiaastane Paaking 485 denthl RRitigdn are
37) and/or at least one canonical residue. 25Example VI: Functional

fiiglof HhgRsaiaz e PoPYIAtRRRBEuTkE ded into syiiablegrayppop placebo
\égaﬁgﬁslomgaﬁlmﬁg dasarirddrvExarapigl:. Humniaaehl 36puiasns are
u

produced by transient expression in COS cells, and purified according to

Aptl ettt FEaTHEIE A0S PARBINARIJECEARPUIHHY &ALy s Whether or

aptihedy wasdistAemonstardyiRisiaitative sl 4Sdeansay (JABRMA criteria at
shown). 30Humanized 12All version 1 was further compared to its murine

thieerintdhe dbishtaHEts for two properties: antigen binding (quantitative

AB ELISA) and relative affinity. The binding activity of h12Allvl was
demonstrated in the quantitative AB ELISA and found to be identical with

marine and chimeric forms of 12Al1 (see Figure 7). The affinity of
h12Allvi antibogyhwiashalsofeaspeREeEh Vi 61 Uiie & earddebimiesiCid A¢il for
antibodies by a competitive AB EL1SA. For the competitive bindin _
@agg%gﬁs&%%%mtwﬁ RS PEC BN O @gtﬁ%%ﬁ& c&%ﬁ?ﬂ%ﬂom may be
pritehed JaRhlhwaspsed e bindigcaathsty Of thebhiationkadad patal

Cy2a for aggregate AB 1-42 was confirmed by a ISA ass using L
SRR T 6 Fogarti] A USSP AN Bt g By oy are
iBeréoymiscofpbiAidd K YbfE& YR ingiey EHRR Gonjtgaiadgsat anthenanseextent as if
HRP as reporter, confirmed that the biotin conjugated 10recombinant
FAR Y2 IO UNHABATAEY e original Cyl mouse antibody.
Competition binding study employed the biotin conjugated mI2Al1 Cy2a at
a fixed concentration and competing with a range of concentrations of test
antibodies - 96 -



as indicated in Figure 8. Figure 8 shows the result of h12Allyl competitive
assay comparing h12Allvl with chimeric and murinc forms. The humanized
12A1 1 vl 15competed within 2X 1050 value with its murine and chnneric
counterparts. This data is consistent with affinity determination using

Biacore technpiogytldatasxoishawni) véughandicaiedichnvaliirs pk3808 for a
and 23 nM for the murine Cy a and h12Allvl, respectively. In sum . e
VG ShoBRST SR T2 8 BROAER B propHes g antibodics
affinpyd eddts edighrakmimiraeauiarpadpRASASedisones ransdbiliogenic
transfeeted with different combinations of humanized | 2A11VH and
AP By EY N CrREHARTSI MG MEIPNER! Codeeagsys ramrosition for use in the
p@sktiransfection. Antibody concentration in conditioned media from
transfected COS cells was determined by a quantitative human IgG

ELISA. Quantitative All (1-42) aggregate binding assay confitined that
h12Al1lv2, v2.1 and v3 are comparable to 75 1112Allvl and to chimeric

12All for antigen binding. Moreover, versions 5.1-5.6 and 6.1-6.3 exhibit
similar binding activities when tested in this binding assay. Version 6.4
showed some loss of activity in the assay but activity was notably restored
inv2. Binding properties for murine 12Alland h | 2A 1 | vl were

also compared using BlAcore technology. Murine 12A11 and hl 2A 1 1 vl
exhibited similar binding 30profiles when exposed to either low- or
high-density immobilized AB peptide (bio-DAE peptide). Kinetic analysis of
murine 12All versus h12Allvl was also performed. In these studies the
BlAcore technology was used to measure the binding of soluble antibody

to solid phase bound biotinylated DAE peptide. The peptide was

immobilized on streptavidin biosensor chips then, varying concentrations

of each antibody were applied in triplicates and the binding was measured

as a function of time. The kinetic data was analyzed using BlAevaluation
software applied to a bivalent model. The apparent dissociation (kd) and
association (lca) rate constants were calculated from the 5appropriate

regions of the sensorgrams using a global analysis. The affinity constant

of the interaction between bio-DAE 10 and the antibodies was calculated

from the kinetic rate constants. From these measurements the apparent
dissociation (kd) and association (ka) rate constants were derived and

used to calculate a IQ value for the interaction. Table 12 includes a

summary of kinetic analysis of AS binding of 12.411 antibodies as
10determined by BlAcore analysis. Table 12: Bivalent Model (global

analysis) Antibody ka (1/Ms) kd (1/s) KA (1/M) KD (nM)Chi2 mI2A1 1
1.05E+05 3.98E-03 2.64E+07 38.00 0.247 h12Allvl 1.47E+05

-97 -
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3.43E-03 4.29E+07 23.30 0.145 The data indicate that

humanized 12A11 vi has a similar affinity for All 15peptide when compare

with parental murine 12A11. Example VII. Prevention and Treatment of yscqp P
Human Subijects A single-dose phase | trial is performed to

detadmSe safety in humans. A therapeutic agent is administered in

increasing dosages to different patients starting from 20about 0.01 the

level of prsumed.affigagy, andRGieARNA Y2 fRBIRHALIRIGS HAhRISVeLrcor

of about 10 times the effective mouse dosage is reached. A phase Il tria
shseefortAdd tosoerernsinentieedpebtitefficersyb Patishisohiin sarigble raggon of
SHSIR LI AR AR DRA MINABIZNGIEES SiReapegHY Related
Disorders Association (ADRDA) criteria Tfor probable AD are selected.
Suitable patients 25score in the 12-26 range on the Mini-Mental State

Exam (MIVISE). Gisdraspissirtinady aretHaepainding dragmeny ¢b claim 1,
shiviyRithediratian &f the studi and derk-eemplisatiisiss e SUGR@hMBECDRs

of concomitant medications that may interfere. Baseline evaluations of

PEBER HGbA 2 HfaHeanEiRg Reatyiehsy CREADS e HacQIresisipg Hhuge heavy
thailYMSiks engHOaA R which is a comprehensive scale for evaluating
patients with Alzheimer's Disease status and function. These

psychomeiric scales provide a measure of progression of the Alzheimer's
Concition. Suitab G HTAEH LA S SRS B8 QL TR S 2
trdatoienic Diseaseddrtighession caradlsadgomanitarediyhbMt BIBOR5% sequence

ofiles of patients, can alsp be monitored including assays af

Rt B HE BB oL Bl T2 TRRBB TR Tom = huagh siifsgoep 1
basklite Kidaslkesag iiscpaiients bBgiCGeT&lying treatment. They are
randomized and treated with either therapeutic agent or placebo in a
blinded fashion. Fiafignis. a1, MRS, &t st e Monifis: SIfGa%Y o,
is determined by a significant reductior in proggressmn of a tréatment
groeipinetatibrenierazethbeivay gt va0 Absetegieh fhesevdriribbisaplsderiiéd

@ QAR SR ETSR.QLPAUENS 1AM RN GRS DISRERS A Y human
memory loss, sometimes referréd to as age-associated memory
snpgiemeHl gaAbedy M ik cogsitivedmbaifd@ht4AMCI), to probable
Alzheimer's disease as defined as by ADRDA criteria. Patients with high

risk for .COWerSiOPX%ﬁ!&ﬂﬁ@ﬂqri%@isﬁﬁﬁ%%%ﬂﬁfé@ﬁﬂ{%@n% H%%f&@ﬁ'ticm
population by 15screening reference populations for early signs of |
REEPREISINE SgPGiHas bRt i {Redri gAYy, Wherein

symptomatology, a family history of Alzheimer's Disease, genetic risk
factors, agg,) sexthgthathaifeatiyescionddn fies ehiigboisk éatentarity

Alzheimer's Diseas el cores itable metrics including the
OB IS ORIl R Aok ST b BIMRSES from the
nerespoimak RopRiteh aliet? dealiadiadg Thasaspatiaahpaprlations are

divided into suitable groups with placebo comparis ' osin .

RS R 10 SRR FHOLE GARB SB e Lt crd @ variab

iriginmiBaaicaheltishnronihanand thRendpoibl doe gaaltnatientds whethes

or not he erts to probable Alzheimer's Disease as defined by

&ﬁ%@ﬁ%‘”’é‘%g@:@tﬁé ni8f the observation. 25 Although the

foregoing invention has been described in detail for purposes of clarity of

understanding, it thilltherebuiedsthay chriainomodificdtiorsamaylbaentarity
racticed within the a laims. All.publicati

B AR MR A LR A from e

and-sequémgectistirgrantdrdreds dnoorpersteid iy oicferemesinl thiirlentirety

for all pur - n i r inAIYidyaiys abl

B Y Dt g il

pegitd deafoeaonk fiper ohwuses. ooy exhanplayrittld dnegiaiofigmoviddsstoutinge

use of any of the antibodies to Afl described above in the treatment,

prophylaxis or diagnosis of amyloidoge’rﬁé disease, or in the manufacture

of a medicament or diagnostic composition for use in the 5same.
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V1CSLI_P CLAIMS A humanized 12A1 | antibody or antigen

binding fragment thereof, wherein 12A11 is a mouse antibody

characterized by a light chain variable region of SEQ ID NO:2 and a heavyiCSLLP
chain variable region of SEQ ID NO:4. 2. The humanized antibody or
AEHGERIRENA FTaGM @ NP Fla ks CAMRESHIY BRUDBAREEHIRLANRIR oup
variable region comprising three light chain CDRs of SEQ ID NO:2 and a

SRIHETESE] Wy a3 thble HAGicH Gombphisihe e d AR Ay et ambering

GRS EQILMRUby the sBmENEEMRRIZRE ANIPRAVOT AR valent
binding fragment of claim 2, 10 wherein the humanized light chain variable

pegitiprred K5 At b spramieiliBrie Tderip i dafiss g ffemework:
chain variable region framework -from a human subgroup 11 antibody
K64(AIMSéhtasioansintnmeniPAGREBSS) or antided b inmanigacharitoy

or antigen binding fragment of claim 2, wherein the humanijzed heavy 7
spestiahaPIRdE GG amERit R RLlaf B biss ﬁeétﬁr&frﬂhk?%at 1M

& hram heavisehain xaniahis eginpfiameNans igr endiwman svhgretibdomain
[l antibody M72 (accession no. AAAG97 5. A humanized 12Al1

. 34). . .
dritiBeybr ARG N BirdAg haditr Coiptiding wHaRARzRY hEggnated SEQ
ghatnand a humanized light chain, wherein (a)the humanized light chain
comprises three complementarily 70 determining regions (CDR1, CDR2
and CDR3) having amino acid sequences from the correspondin
compleme 'tarilyngg?gﬁmﬁﬁﬂléer 6%?%? QR e%%@&’fl%ﬁ%ﬁ‘#o%% Ot any
babtoghiinmeliablieldesiathcdesignated Gibeb1OrbinA 1ahd dchaiarialdignated SEQ
i@@@_f{amework from a human light chain variable region framework

uence designated SEQ ID NO:8; and 25(b)the humanized heavy chain
comprises three complementarity determining regions (CDR |, CDR2 and
CDR3) having aniihe lacithsegdentiésdyor shbgsorhespiogdiagment thereof of any

srfho o orrésgloadignent thereo
R S AR L L SRS S LR
regionifsaildwd A fidAY aHimd ASh vl BrdinVariatsld 8y Baliramenping

enc ignated,SEQ | ; Vi t least one
19.
%%%ﬁ?onl(@lgé%z)g %?gr% a groU%’%E@%ﬁ%@ﬁ#ﬁ?ﬁg@%ﬁ%ﬁ%, H48,
H67, H71, H73 and 1178 (Kabat numbering convention) is occupied by
the same &mino adig Fesidniestesshedly picatgrdemtipadinem grtiereof of any

mausedaAibipmunesioin hearychainNatinhie reaive framswarkework
5wherein the humanized antibody or antigen binding fragment thereof

gpetinealitd3Yorbtathhhy e Pépibieta mymhar R s sk Hamify o gupied by

least 1Q7 Ml whespiedhamouse 12All immanoglobulin has the light chain
with a'variable domain designated SEQ ID NO:2 and the heavy chain with

a variable domain designated SEQ_|D NO: 4. 106.The humanized

antibody ogantige??‘ﬁﬁﬁ%ﬁ%ggﬁﬂ%% PESPEESHY B g agisaishgreof of any
whetgiolihadma anizes variohlentegion tightyctiai isatabigragasch Sa@QdWork
NO:?. ..The ani ibody or antigen binding fragment .
REBOF R, HOG ST Ta R B, oG AR Ga A cripd by . L.
Vani@ble. region framework 15positions H24, H28, H29, H37, H48, H67,
H71,1173 and 1-178 (Kabat n_umbering convention) are occupi(_ed by F, S,

L1, L L, I§ T an?‘}}/’ﬁgs %cl:zt%a 8 8 hum&%{%g%v%?&qﬁquofof any

ly.,.
antigen bincplhg fragrenent %ereo?é?g%d oorﬁearcl)t%%?gims rein the

hunahizaic h@afyvdrainvddbie regiehHeanyewenk positine gion framework
H29,1-137 H71,and u ' At r Ui

SR AR A (S RS UL SR .
antigen binding fragment thereof of an%wone of claims 2-6, wherein the

humanizedheavy Rapseadiiontrameiesipadingfegueps thempf of any
3L o0t sabRAUMBR INEeRRANTIAN), 3FRRCeHRIER R¥efonladnfiithri

K. 2510.The humanized antibody or antigen binding fragment thereof of

any one of claims 2-6, wherein the hum&Jized heavy chain variable region
framework positions H24, H29, and H37 (Kabat numbering convention)

are occupied by I', L, and I. 11.The humanized antibody or antigen binding
fragment thereof of any
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one of claims 2-6, wherein the humanized heavy chain variable region
framework - 99 - WICSLIP positions 1124, 1129, 1-137, H48, 1-167, H71,
1173, and H78 (Kabat numbering convention) are occupied by F, L, 1, L,
L. K, T,and V. 12. The humanized antibody or antigen binding
;fnagmemmarH@QpHaﬁym& H&ﬂ alivd 246 3wdiet €1 §HE dhananidedihgaoyvention)
chain var| Eﬂg (fkafgﬁv 85\/1|ons H24,1128, H29,1137, H67,
afi?fmﬁuf a¥1d’ nu ering convention) are occupied by F, S,

L, 1, L, K, T and V, respectively. 13. The humanized antibody or

antigen bihding fldgrhentatisedofntibady enenoetalrnsl s iagia airthieeof of any
QaRiEsaEA Y AR YArRDISIRALah (RTEHRRS BASHIONSeld:? iR ori

H29, H37,1-148, H/1, H73 and 1178 (Kab&t numbering convention) 10are
rsetipisd By FH@% |l-129LH€(7 TG N7 Tebigéativkbly78 (Kabpgnmdering convention)
fmanjged Aotibady.of aniger Biadnafaament thereof of any one of

claims efein the humanized heavy chain variable region framework
positions 1124, 1-128,1-137, 1148, H67, H71, and 1173 (cabat numberin fg
conventionyare JatuBERABIFE atibady of aptiggidipding,Eagirayt thereof of any

drlor Thenhumanized antikosyRLANIY 8B DIndRG ag Aot dbrRieahafeditk

one of claims 2-6, wherein the humanized heav_}\fichaln variable region

RO HfobRBNE o371 D85 157, TG AN 7ty s iR@papvention)

Adrpbersiesnvestion), areQCcURieY Bkdpebiively. K, T and V. respectively.
16. The humanized antlbody or antlgen binding fragment thereof of any 20

one of claims 2-6, wherein the humanized heavy chain variable r
framework[%osm %ﬁﬁmfﬁfﬂ ﬁfﬁ@ntig%% h egq%‘ﬁ gLptany
W@M@@Qmaﬂﬁaﬁ)tﬁﬂ&dﬁﬁhmﬁﬂs@%&y& chaln &n’ﬁlﬂldéglon framework

FERSER, g Al TIPS S SR R i

@fdﬂbﬂd@ﬁlﬁb@ﬁagﬂpnfiaméyy@,’[kaaﬂpbsﬁspasﬂz&ﬂgil, 1129, 1137, 1148,
1-167,1-171, and 1173 (Kabat numbering convention) are occupied by F,

LLL L. lﬂga nd Eh%%%%'ﬁ@é’d nt bo&% o;l_hgt%é'égi?fn?xsi&z %Hpe fbreof of any

antigen binding fragment thereo any one o in the
huwnﬁmbe@ﬁé@wbhmmﬂhﬂabtemgmhhm@h@mvw@ﬁtE@gmsftmwc’rk

1(%‘ ﬁllt)rl;'sZﬁQK' %%2%'%73{1}1%‘7 Fﬁgla ‘E'Z@d(ﬁ??%fi'a%@ Bﬁﬂ%&&#ggﬂy&{{ on) are

re occupied K, T and'V, respectively
hownaivid gt Enhbbdy &, draigeN biestipgifrelgment thereof of any  one of
claims 2-6, wherein the humanized heavy chain variable region framework

5positions {124, H@@h@ﬂ@%xk@a&@&wr ax@t'f@eﬁ'%ﬁ&ﬁ@@&@ﬁ@ﬁ@%@“@of of any

convention) are occupied by F, 5, L, |, L, K, and T, respectively

Thie HUNERRED atitiBsesy BE AHTRShERA GRS %Fef&gb%raﬁffmework
positions H24, H29, H37, H48, H71, H73 and H78 (Kabat numbering convention) are

occupied by F, L, I, L, K, T and V, respectively.

17. The humanized antibody or antigen binding fragment thereof of any
one of claims 2-6, wherein the humanized heavy chain variable region framework
positions H24, H29, H37, H48, H67, H71, and H73 (Kabat numbering convention) are
occupied by F, L, I, L, L, K, and T respectively.

18. The humanized antibody or antigen binding fragment thereof of any

one of claims 2-6, wherein the humanized heavy chain variable region framework

- 100 -
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one of claims 2-6, wherein the humanized heavy chain variable region

framework positions H24, 1128,1129, H37, 1H48, 1171, and H73 (Kabat MCSLLP

numbering convention) are 10occupied by F, 5, L, T, L, K, and T,
respectively. 21. The humanized antibody or antigen binding

Hagmentiberepikotpay 8¢, ef plains 2:6: m(ﬁ%m%mmg%qmﬁxn) are

chain variable region framework positions H24,1129, 1137, 1171, 1173
asrnieddYKabalnlikberitif COrigsRESHICAYe occupied by F, L, I, K, T and
V, respectively. 1522.The humanized antibody or antigen binding

fragment thereof pf @pyrene RUGIRIBSR-6r WhEkeibih@fumanized ey of any
chain variable region framework positions H24,1129, H37, 1167, 1171,

GREIOF CRETIR dpa HRTHHR G CBRURREO AP A St DBl 10T, TR WA

Pod@Rectively2s, H283HF heHsmEnizes @Rtiqdi:phtantigesRindiigention) are

fragment thereof of any 20 one of claims 2-6, wherein the humanized

AESRIGHA T vrikble reliot tHdmisiRsig e Sitions 1124, H29, 1137, H48,

H71, 1173 and H78 (Kabat numbering convention) are occupied by F, L, I,

L, K, T, an2DV. reThetitivedpized an@hodsher hutianibadiangiegy art aimtigefiof any
binding.fragment thereof of any one of claims 2-6, wherein the huymanize
) S oot e s sl AR S e g st

bt37tibhy H2an 29, 132K &b, idR bEM gandriv@hiisab arevncoeppiedcbyvientson) are
L, I, K, and T, respectively. 25. The humanized antibody or antigen

BFﬁH%S%PJgﬁhéh ﬂ?ércltéo b?ngng’gﬁséjg?pé g%s 2-6, wherein the humanized

heavy chain variable region framework MCSLLP positions F124,

1129,1-1481 H67 THT humzsizascentibpdy Ka ket grmbbeding Goaventidioregtof any

QREUEiRX b d-nindrelSs AR M ESPREIVE Mrain varBid REBHRARIZE K

antibody or antigen binding fragment theredf of any one of claims 2-6,

woretieirs tHah i aniked Héavyl B aimdvariabiehationrbamicaisnk poiomse

1lg 1%3911,%:,2?,1&3173&14@ }—elg]eédzgiyand H78 (Kabat num.berlng
convention) are occupied by F, S, L, I, L, L, K" and V, respectively.

27. The humanized antibody or antigen binding fragment thereof of any

one of claif?s 2-51 imBraATedHHaAeer RREgs AN fasmeddhsicrbst any
BN AHNQIAGID-SCRUSAGE ARMBHSING AMIBR R6itenl viARu0E REQQH B MNiwbok

and the humanized light 10chain variable region has an amino acid,
pegiieredoniptiding ariihd AETds 2nd 1Y Hfihe) iryRisrane convegliadre
npniaed antibedy er aptgendinsdingftagment thereof of any one of

claims 2-6, wherein the humanized heavy chain variable region has an

amino acid.sequence comprising amino acids.1-120 of a uence

selected fr thf&%ﬂﬁqﬁﬁﬁgf%?a%& (gétbuﬁﬁ %{5} N%‘?’ief,f ofany
SEQRINQSIS 6 SEKRHIMNKER: homSTeE A A0 dhhiSERIADINC kS, SiiEWork
NO:19, SEQ ID NO; 21, S :24. SEQ.ID NO:25,.
SRR SEE b NOw21 S5 TN s S0 1N SEisTon e
N&igRehbd BEQI) D, NO Blqrand, wheretivtie. humanized light chain

variable region has an amino acid sequence comprising amino acids

1-112 of SEQ ID %@Ja&%%@%%ﬁ%?&ﬂ%zé%%x% ﬂ%g%%ﬁtkﬂi{%%@of any

fragment thereof of claim 2, wherein the huma avy chain variable
regod Hasrarﬂaﬁnmatmtbed}um@ézedmsﬁ ngmaﬁm@m@f@@@c
' oé\lk%é&zrg%zﬁ@gl%&b@ﬁ%,%wmﬁ%t?ﬁmmhg%ﬁb@fﬁm) are

aria n has'an amind acid sequence comprising amino 25acids
bacupiof BEE B ING:K. 30dThetwmsainided antibody or antigen binding
fragment of any one of claims 1-29, wherein the isotype is gamma |. 31.An
isolated nugleic agigbeneRENGA HPeRz8d hainvadghlenresien bt any
any one of claims 1-29. 32. An isolated nucleic acid encoding a
e ahamight crimsatholregisbhery shabrarhls regon framework
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33. Isolated nucleic acids respectively encoding a humanized heavy chain
variable region of any one of claims 1-29 and a humanized light chain
variable region of 5any one of claims 1-6. 34. A vector or vectors
comprising a nucleic acid or nucleic acids of any one of claims 31-33.
[Bisitinddolated 1903 48| HEmMB$indg7a wedtdl78r(Kebtonsuofleieing @zhvention) are

36. A methad of producing a, humanized antibody or antigen binding
Qfﬁﬁ%lge?n?éﬁ fh]g’régo ,’C%Cm%%%?n%}{gﬁ erlcr?ld/ thé host cell of claim 35 under
conditions such that the antibody or antigen binding fragment is produced

and isolatﬂfg the maban_wria@d @mﬂ_mbt eelinsickpmndmgdtagraent thegpf Af any
Aharmacetisal COmPgSItioNcAMRLRIng &\ anized anthody PEapligRRK

binding fragment thereof of any one of claims 1-29 and a pharmaceutical

Rezeitiens 1836, NBhirecrantivoty A Hdrtisadyige akabeirmbmbgge convention)
{fé‘%&%ﬁié@%@??f’g{vﬁeﬁ?m 124l gﬁchr;ngyssgee@[mgygdy characterized by a

ight chain variable reégion of SEQ ID NO:2 and a heavy chain variable
region of SEQ ID NO:4. 39. Use of the humanized antibody or
antigen-bifding fratfniertapErdomEPaRy elArie YR magBpa dtBRose! any

haedicament oG eRIAGHMRIBYENEAG ZR3NaKIRIteaaR AiseASRas an amino acid
40. The use of claim 39, wherein the amggoi(:{oﬁﬁenio disease is

KRR SeERdEagamIno agifs +r20. oL SEQAThM9:4P a0dihehmnizebisght

& tharange-ofdh dhdammatkanl Regycnaighmgaditd heins@liciaim2 of SEQ
I41 wherein the dose is 1 mg/kg of body weight. - 103 -

D NO:7
28. The humanized antibody or antigen binding fragment thereof of any

one of claims 2-6, wherein the humanized heavy chain variable region has an amino acid
sequence comprising amino acids 1-120 of a sequence selected from the group
consisting of SEQ ID NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID
NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID
NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID
NO:29, SEQ ID NO:30, and SEQ ID NO:31; and wherein the humanized light chain
variable region has an amino acid sequence comprising amino acids 1-112 of SEQ ID

NO:7.

209. The humanized antibody or antigen binding fragment thereof of claim
2, wherein the humanized heavy chain variable region has an amino acid sequence
comprising amino acids 1-121 of SEQ ID NO:22 or SEQ ID NO:23; and wherein the
humanized light chain variable region has an amino acid sequence comprising amino

acids 1-112 of SEQ ID NO:7.

30. The humanized antibody or antigen binding fragment of any one of

claims 1-29, wherein the isotype is gamma 1.

31. An isolated nucleic acid encoding a humanized heavy chain variable

region of any one of claims 1-29.
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32.  Anisolated nucleic acid encoding a humanized light chain variable

region of any one of claims 1-6.

33.  Isolated nucleic acids respectively encoding a humanized heavy chain
variable region of any one of claims 1-29 and a humanized light chain variable region of

any one of claims 1-6.

34. A vector or vectors comprising a nucleic acid or nucleic acids of any

one of claims 31-33.
35. An isolated host cell comprising a vector or vectors of claim 34.

36. A method of producing a humanized antibody or antigen binding
fragment thereof, comprising culturing the host cell of claim 35 under conditions such
that the antibody or antigen binding fragment is produced and isolating the antibody

from the host cell or from the culture.

37. A pharmaceutical composition comprising a humanized antibody or

antigen binding fragment thereof of any one of claims 1-29 and a pharmaceutical carrier.

38. A chimeric antibody 12A11 antibody or antigen binding fragment
thereof, wherein 12A11 is a mouse antibody characterized by a light chain variable

region of SEQ ID NO:2 and a heavy chain variable region of SEQ ID NO:4.

39.  Use of the humanized antibody or antigen-binding fragment thereof
of any claims 1-29 for the preparation of a medicament for treating or preventing

amyloidogenic disease.

40. The use of claim 39, wherein the amyloidogenic disease is

Alzheimer's disease.

41. The use of claim 39 or 40, wherein the dose is in the range of 0.01 to

5 mg/kg of body weight.

42. The use of claim 41, wherein the dose is 1 mg/kg of body weight.
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