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- Inrger transmembrane glycoprotein named protein termed amyloid precursor protein

(APP). As aresult of proteolytic processing of APP by different secretase enzymes, AB
is primarily found in both a short form, 40 amino acids in length, and a long form,
ranging from 42-43 amino acids in length. Part of the hydrophobic transmembrane
domain of APP is found at the carboxy end of AP, and may account for the ability of AP
to aggregate into plaques, particularly in the case of the long form. Accumulation of

amyloid plaques in the brain eventually leads to neuronal cell death. The physical
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Summary of the Invention

(0]

The present invention features new immunological reagents, in particular,
therapeutic antibody reagents for the prevention and treatment of amyloido genic disease
(e.g., Alzheimer’s disease). The invention is based, at least in part, on the identification
and characterization of a monoclonal antibody, 12A11, that specifically binds to A
peptide and is effective at reducing plaque burden associated with amyloido genic
disorders. Structural and functional analysis of this antibody leads to the design of

various humanized antibodies for prophylactic and/or therapeutic use. In particular, the
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vari ous humani zed anti bodi es for prophylactic and/or
t herapeutic use. In particular, the -2 W 2004/ 108895

wWEIAWBB004/ 017514 i nvention features humani zBCT/OR2004/017514

the variable regions of this antibody and,
accordingly, provides for humani zed i munogl obul i n or

avehtiofeatihed MimariAtiog bf tHRWAEEbIE @ekibngBthiglaatibddyredor
anti bodi es, and functional i mmno% obul in or ant.i bOcht
B

acrc@gdmakysprqudepmhwwd imrng el DBlimer #HbP g

) [ 0 :
Pirnbigsd RERURSL A BEkati e eg.ﬁ%%%?m%%%%‘g%@%?ﬁt°ﬁ§nﬁb°dy
ﬁagmuﬁ@ﬁnrmnﬁmjlarnaitlgambmldﬁ@frmm of thti feathededtibady.

are polynucl eotide reagents, vectors an%wggst.cells.
sui tabl e f&’rohé’ﬁ%@ﬁsﬁ@n@ﬂﬁlégé]é? SRR FmERRIIN A HBUDE Spsions

&ﬁfﬁﬁ% Qﬂt @'fé@ %%)Bblﬁnﬂ' ar€ ratls@'cﬁé?:‘l&@dl Ss @fd Fhlynucleotide
l'Sease

are discl’osed, as are
pdagemmpwtors ahd bastrpellsisuitabis farmhcading S&ldrpObgeptld}?@ in

h | Al f eat d
dent | Tyi ndPeSTsEEe R et P KBS G ATt HUNaUPB g
?g&lﬁé?ﬂgf’@%ls\é@ée? E‘re@'is%ldsé@ Q5 AN haBhcditiefl&ompaERioad agi ldts for use

nction and entlfylng resi dues which are
ansu&bmehcﬁngﬁbstltutlon in the design of hunani zed

ant i bodi es Vi.ng | 0proyv i ndi Ng: L0k I
reduced i m‘@ﬁ% 6%3% o %‘ﬁs Oﬁg&glsfgg’g laf\%h(ﬂ?g ?é%%ﬁllgczf catured
MeRBeYnS] artibdaick Salidhr A2€lind @ tann fdr@ﬂd[b@Smﬁﬂng]oglc function and for
humani zed anti bodi es) having altered effe

identifying sesidies wny aip awenable eubpHEpeR thBﬁFségn of humanized
F
BARALE o AR T e BBy, e
ekéesad theepestic ®hgands i ous anti bodi es, including 12A&1,

Zfssg'yea?: ot bo RGeSl Rl R B IIREH SR ayine alered
ERElOr TRl }Q% a%@ﬂf‘ei‘ﬁ)@hﬁ@r?sestﬂt[@e(ﬁf fectiveness of

vari ous ant Ies, ‘including 12A11, at reducing total
A(3 levels. 25 The bars represent medl an val ues, and

t.he shed horizontal Jine indicates the cont roI
IML@QQ@M" - Ily depicts results from an

exper i ment £ enRphi¥ABsdddias r&lifte ﬁme@WSrlmfant which examines
various antibodies, including 12A1 reducin

rtbeeffedtivedssstof ophyus antbedipm includipg é%zéhl aﬁelealamg 6&13&%%1?8 in an ex
and Hye dﬁ§hed hori zontal line indicates the contro
IR DAELRY SIS A¥4hown for individual ani mals and

expressed apiguhe2pef-pRickidgaeritts fesulth flom aBﬂexﬂjbyﬁmlemp\h];nch examines
relative to the mean of the control (set

Rhe affectsmnwmfcfa@ou apbijpodiey ieadeding A2 AL i ah gedtuﬁl@g riofa] AB levels.
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e

level. Figure 2B graphically depicts results from an experiment which analyzes the
effectiveness of various antibodies, including 12A11, at reducing neuritic dystrophy.
The bars represent median values, and the dashed horizontal line indicates the control
level. Data are shown for individual animals and expressed as the percentage of neuritic
dystrophy relative to the mean of the control (set at 100%).

Figure 34 depicts a DNA sequence including the murine 12A11 VL
chain sequence and the deduced amino acid sequence for the VL chain (SEQ ID NOs: 5
and 2, respectively). Mature VL chain is indicated by a solid black bar. CDRs are
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chai n sequence and the deduced am no aci d sequence for
the VL chain (SEQ ID NGs: 5 and 2, respectively).
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CDRs are -3 WD 2004/108895 PCT/ US2004/ 017514
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(SEQ ID NO:29), v7 (SEQ ID NO:30) and v8 (SEQ ID NO:31). Figure 6C sets forth
the backmutations made in humanized 12A11 v1 to v8. |

Figure 7 depicts the results ﬁom an aggreated AB (1-42) ELISA
comparing chimeric 12A11, humanized 12A11 v1, humanized 12A11 v2, humanized
12A11 v2.1, and humanized 12A11 v3.

Figure 8 depicts the results of a competitive AB1-42 ELISA binding

assay comparing murine 12A11, chimeric 12A11 and h12A11 v1.
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30 12A1 1 v2. 1, and humani zed 12A11 v3. Figure 8
depicts the results of a conpetitive A 31-42 ELISA
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GEXRR of ARy 1RGin that includes 12A11 variable region complementarity determining
regions (CDRs) (i.e., includes one, two or three CDRs from the light chain variable
region sequence set forth as SEQ ID NO:2 or includes one, two or three CDRs from the

heavy chain variable region sequence set forth as SEQ ID NO:4), and includes a variable

framework region from a human acceptor immunoglobulin light or heavy chain

sequence, optionally having at least one residue of the framework residue backmutated

to a corresponding murine residue, wherein said backmutation does not substantially

affect the ability of the chain to direct AP binding.
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chain variable region conformation or function as identified by analysis of a three-

dimensional model of the variable region, for example a residue capable of interacting
with antigen, a residue proximal to the antigen binding site, a residue capable of

interacting with a CDR, a residue adjacent to a CDR, a residue within 6 A ofa CDR

-6 -



10

15

20

25

30

corresponding am no acid residue fromthe nouse 12Al1 1
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function as identified by analysis of a three 30

fHisTRBSd @mshicalogstiugfa tdhdevzvneatdidue aginterchdinpagkiagydselue, an
a residue capabl e of interactjng nt|

th n,
uwuahéesmmr@eglymlxaﬁ@naﬁ? Fegihe 9p AR ¥ fagp pEthe gtrictural model.
residue cappllofdlomofiitd e Ml aidilicAntddtin AAGSH QUBe
adj acent to a , a residue wth A of a CDR -6 WD
23641088 A& cREET ABRO A bLTELidn of atdmu ene rere hwoan Gamework
resjdue, a vernier zone residue an |nt§£chaln pac

Fesalugu or S agaza oot anbe grs i B ApfhoRRi felue
hﬁg Cohoh 16 mith{Re&ible (g &hﬁé&ﬁ:&y ﬁt&haﬁﬂlﬂﬁion Alternatively, a

anot her enbodi ment, the invention features,

pattelirdsidne cgp be Bndosgurusi withtai coresppadingiapego aﬁé\r@sldlép from a

iUbS utlon of at aé Qne rare human framework 5

us getmling X%‘Fbée CHAP SPRPLSi due can be

substi tut egy Whdtherambdirontatic nveat ol fatureda htmisized
common for human variabl e chai n sequences at that

pogiunpglabulin thatingludest ightrhamgnd ar@gm'ﬁl@l%ﬁ dggnbed above, or an

substit.u
T

himanRed ﬁﬁmﬁi@éﬁ@blﬂﬁfﬁmdi () spedifitalrbihdstioibeta amyloid peptide (AP)

humani zed 10 i mmunogl obul.i n ,t hat nclu es;a lig
otith mbiadmgafiubies at E%Shl 0'3d” dl&% é\fl i >tﬂ$ d0apbyeln Qﬂoq}fﬁ embodiment,

S A R A G 8

Bi NBiSanbheembSdR@hi, *tlﬁ‘@hﬁIMuﬁUgmﬂﬁllmto@ altigem bindihg [fnzigment binds (e.g.,
peptide (AR) with a binding affinity of at |east 10

Whdcifid:0%y titlds) tooeittepor hth.sol leabﬁéa wayloidprniidaénB) and %’éregated

% o g}%g leli‘q Q/? - nt ]Ia;? &%3@91'1(% nfo% %Jg“ngﬁbépging lﬁ‘a%ﬁle%t captures
Hfh%i’é Az '@{ﬁ h%fh@nlla 'Hmn@g' R Hﬁétﬁeﬁ%&nkﬁﬂhh&ﬁnth@lﬁﬁhﬁﬁ lobulin or

ragrre specifically binds) to eit
anhtipat bindmg lftmlgmehemadmtqs Ipbagbcprtqgm(dg qm(ugys thﬁgocytosw) of beta
aggr at ed t he

s greatiln Ao g{ﬁfta%@%?rs 5;‘9 fn omogighulpey antigen
So nfécﬂgé é%ieﬁt%ﬁ&ses the lb%de%rﬁ‘fﬂ Barﬁe%)m alslbjR0tNRdt another

mmunogl obul'in or anti'gen bl nding
femstgrdimnent/tiei uralmaso glohgloc gt agigen pmding, fragm@ﬁm gegluces either or both

h t eta 20 | oi.d Al I t
e FEYoBHRSBHAR AR DR PRI JBTHET 3h aahbgen ©
b' nd' ng f r %'Eﬁgﬁleféﬁﬁéﬁﬁlegﬂgh%& 89109rf@dtﬁre§@hﬁ1'1&fc itfmghoglobulins

subject. In'yet anot odi nent ,
| thmincigde b2A 1 Ivadiablamegiges(elg. ritie ng*lzfoilea@gm segeahgesset forth as SEQ

e herz grr %@éﬁﬁé\ﬂ)& 4t)a agg ol qigg Igg(fcﬁmgﬁfgﬁ %%gr?o%lc%%ﬂn or
mr%gllcl) gﬁﬂ%nlﬁ fr:fg?nérfﬂ Yl?é%dfoﬂlrﬁl%ﬁink’lfuﬁés &distHBt tegions from IgGl.

I s that include 12Allvari abl e regj ons
(e g., the Tlmmabum)gl@gﬂmﬁ desstjbehbereingee paiGcRig iy suggador use in

therapeutic methods aimed at preventing or treating amyloidogenic diseases. In one

embodiment, the invention features a method of preventing or treating an amyloidogenic
disease (e.g., Alzheimer’s disease) that involves administering to the patient an effective
dosage of a humanized immunoglobulin as described herein. In another embodiment,

the invention features pharmaceutical compositions that include a humanized
-7-
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IDNO2 or SEQID NO4). In yet another enbodi nent,
t he i mmunogl obulin, or antigen-binding fragnent

w0 b@aaaedsys f urt her i ncludes constant regions frpoT/U§I804/017514

The i mmunogl obul i ns descri bed herein are particularly
suited for use in therapeutic nethods ained at
PiAURSEISKEInGds desc@ided hgreiMdi plegentatidilsanses Alsnfeateed are
30 enbodi nent,, the jinvention features. a nethod of
isplavestickue oid molsgtlengvestora Ayl R 6B PEPOPUaE e

' 1
o iR oF i p SR ey s oAl Bescribed hercin, as well
gt Z@qaromﬁgxyicbmthumn gisbulias dninpewglebrbn fragments or

anot her, enbodi nent, the invention features
abiglin a”@onp03|t|ons that include a humani zed

-7 WO 2004;1‘1192&%511‘[ Plg—efng% ML Flapdids a hivmsACBE Qi%ﬁhfyl‘ﬂng’imAll

descri bed In and a pharnmaceutical carrier. A's
feaitues enhenabde to ssbititieeh whet piodusiog @ hiplasized d3A1Y er@mmgglobuhn

d h | I
?‘%H‘Eﬁjil%% Yo i e%ar;lp ﬁﬁ@ﬁﬁ@%&n nggtﬁlgﬁ?ﬁ%/gl sgglfegg%lléner e?%glon residues

aReciB1é tASibstit PR ofvRE nﬁi’d@ﬂhlgtmghl%a-lddnensmnal structure of a 12A11
I mmunogl obul i ns, inmmunoglobulin fra

nents or
vamaliotrenmn i aslves hmnqiﬁsmpsrlég@mogb%%% FW&“@W@?IYZID% said

fe es a. neth
T
$3hsbrobati sdH RGBS UCH, that resihess taimenblyle td:mbs‘eman‘plam identified. The

met hod for identif |n vari a frarrevvorkr
et Sither R O U oD P B PR G SRS $HQ ID NO:=2

LPeE Eﬁ%@@ﬂngﬁna}lé/ ﬁdl 1fh"efé%f Yh ?r&fucﬁag%&ﬁ%@ - e AbhABn8ge of a
region on 5ol v onol ogous i munogl obulin structure
apA 12 hahymopigbslai, d2 Aitb demuhoglobeki chaes or dpasinethereot.

22;? gﬁ Imr;? | 4 'glarelsp%nquzrg%l O@.ﬂhﬂ%%ﬁ{e& & “uaag@i"g%s h St né altered
%:?feét‘dp Rlctibh,| sﬁéh & Re OBRY 1d biRd offd6r mbRYESE, ifonedadipléler

eatures us€ of the variable re%bon sequence set forth
asm‘ﬁl&@etrmomaeptor orsEQeffErticeel] rpaﬁwylapdh@ mmunoglobuhn of the

ti]gx?e% g&ila% M&a@l ol q ,%P‘ﬁretg%:% ggl 3@%&1@9 fea on@ amino acid

QLsi SRR tHe FORIRM has DBen RipeRed Wlﬂhrli\/cﬁffbﬂeﬁﬂrefsmné be Blde chaln In one
features imunogl obul ins having altered effect

feortodinoent, the oredifiediimenunmglobpingnhoifhe G elees tcgmpnses at least one
gﬁl@% ]lélfélgtl’%Sﬂé c rlefl gﬁ'rrl%n% in h%%%g%ﬁ @% chthadhé ﬁ&rﬂ%ggloﬂﬁ‘hn has an

n par Icula e |nnunog i n of

tatered oFR R ifgittiba . @Nasiddngragal with ah anmodifigd ammueoglopulin. In
Fc region, wherein at |east one amino acid.20 re

i dye
rEnbodPesNs, igsyBuIPElemIE b ey it h e b led Stfector
rfﬁgétg)lfle%lgfl ik 19s %E%kx?nﬁ&eﬁﬁ?e 'E%Qéjﬁdf'f)%vok'é h@desired effector cell

I Nrunog In 1's of e I gG Cl ass, conprises
alctiviRpdysiqne complementibindinggdiad ireprospd auglm@clemn@ehl@w@mes
i on such .that e i mmunogl obulin has an altered
é@gég@@?aﬂﬁﬂﬁ@ﬁﬂﬁﬁ' ltfeg. . as conpared with an

unmodi fi ed pRIR1H Qe PiBitld He idv@ntion, it may be helpful to an understanding

thereof to set forth definitions of certain terms to be used hereinafter.

The term “immunoglobulin” or “antibody” (used interchangeably herein)
refers to a protein having a basic four-polypeptide chain structure consisting of two
heavy and two light chains, said chains being stabilized, for example, by interchain

disulfide bonds, which has the ability to specifically bind antigen. The term “single-
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particul ar enmbodi ments, the imunogl obulin of the
i nvention has an altered effector 25 functi on such

WO b@i/108895 s | ess i rmunogenic (e.g., does not prPOT/OKm®04/017514

undesired effector cell activity, lysis, or
conpl enent bi nding), has inproved anyl oid cl earance
Ha@PRhiuBSglob@it @ Fsiigls-chamhemtibady B(ubal ihtekdHangeabty lerein) refers
to describing the invention, it may be helgfgl to an 1 2 lioh
forriotaim haning 2 tyerppbygeptids chain sigiciuie ARRSISHRE PbA Loty and a light

i Al i haf T B a8 NiRkers, which h
G SRR AR PEL GRS Tt whic s
therabllity to smicifically bind aptigérei Thehtauh ffdomainA séfers to a globular region of
four-pol ypepti.de chain structure consjsti of two.
HBS09/ oAHER Herin PRHPCRLNS CAETPTISREROENAY RGP @ikgomipiising 3 to 4

1 i & ign hdbt arfhl/Suihfrheifin disulfid

BN 0 e e AL Yy PRSI o b dn i
Botid. goomaifbard Gt efongti ¢o he@ilAB ‘200488 YBriable”, based on the
PCT/ US2004/ 017514 c¢hain | nogl ohul i p" or )
relp i1l HEACHUGRE MBRIPR YOBARS SRTER B SRYLIRHF Slapupgmhyrs in the
ESLQIFS “chiktntPAGhShNoNBY bikdifRahi\RrRALY ReRE U8 d6haimR of various
structure consisting of a heavy and a light chain, o
elabsimemhrssn g cage of abiariabletl dofnein. edatisids or pglypeptide “domains

i nterchajn tide |inkers, .which h § | kYl Q- o
S5 ELFIo B e A Do ehbe T hephd hflions™
&he kedHitAP d§HARNoIn MtiBodEHEYM chhin drg Rifergdiorinterchangeably as
pol ypepti de conprising peptide |oops (e.g,, conprjsing, .,
Slighy Chalnp@psﬁad@eg@bbs?hgtt&bﬂmicz’@ﬁ?ntfdé’ma&éa Ig, Tegipns of “CL

- pl eat shee n . =y ' '
Apfais e SCR iR esorplp R0 Ry e chbfitue REBREG 1o
HtercHadeabllyais “hbagetaiaohsantregiaht’y Ehdamg khaifi consjarg momains”,
variation within the domains of various class rtr)egb?rgﬁ .
‘ol regiopgar G domaigs)s 11415t Var i ﬁc?m@ps pran antibody Iight chain are
lanifis LAt Qrpt Bt Ldhe”, O oM BdHaft ParikB1
T A LB 0 D g Lo Ot
Aptriahedy L feglons ept Ve dSweims). riEle “varieblot demainepéan arfibody
to i nterchangeably jin the art as.antibody or L e e
perppeis te refeigs ﬁqq@ﬁqrchavﬁ%abﬁxs%sheaﬁ¥ Ehaa% FSHa gl > “heavy
%Haih%ﬁytﬁﬁt' (ﬂﬁﬁai&@?*mﬂfe%i&ﬁf&r‘wﬁ’ ddndipd)er changeabl y
as "light chaln constant regions”, "light chain i i
const ant ddPhe tast “regioh” cargliso nefenio a m@itor pYBa ¢fn apgibody chain

"constant” domai ns,of an antijbod eavy chai

cEPRRPE gt E AR (% rERaT AL PR of F AR MR Blein or a part or
PRS2 ERBLaANST variable Avihad) ak BeffuiSicdin), dowellas nore discrete
“CH' regions or "CH' domains). The "variabl e" domain

: S. .
grrtaor pertiobs dfsaid etrinscs siomagiise For exappledight and heavy chains or light

i nt.er changeabl s, "li.gh L ri ' o C
PSR bR oA SRR oo or
QPR P Shierspefsed wbhgbfrah eworkaiepiongf oetfFRaf dshiefiyed herainy

chain are referred tg interchangeably as "heavy. chaip .
constant r e@uBwelobulag oy anihodics cAn esldR SIANOFTHE Oh olymeric

" VH! ' "\ iv 5 . " i A" tibodi
APt SR YoM oo lRISHH o I pbREMlat REHORYGABA antibodies
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 an intact or complete antibody or antibody chain.

Fragments can also be obtained by recombinant means. Exemplary fragments include
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or anti body chain domain (e.g., a part or portion of a
heavy or light chain or a part or portion of a

W@ ovgt1e8shs or vari abl e donmai n, as defined herei POT/USH04/017514

well as nore discrete parts or portions of said

chains or dommins. For exanple, |ight and heavy chai ns

Bib, |E'alaf;tF(a’5)a b gnaihyr Bheagmetas.i Al e Gantigen-hindihg drgment”
"“conpl enentarity_ determ ning regions’ or . Yo .
refere e peplwartidrofiegment aﬁ%wm‘}%%‘?'aﬁ%mfapﬁb@?t Bjads antigen or
Q&Bg%}&dwﬁﬁ ifth &t antii)S'@W.g.g a@thé BRadan@BddyPRsh %i&ﬁﬂhe%/ were

exl I n nononeric or polymeric form for exanple, 1gM
deriviedd dremtigbn bindawi(s¢., specifierttindieg). ¢ f or m and/ or | gA

anti bodi es,_ whi ch_ exist in, ONerj c i Meric, or .
mul ti neri c S IgHm -mg%qr@p T frlegeégg)nt:he 't‘?,rg?té/rsgruftgreaof aagoteln or
ggl%eﬁ{de%fg%,iaﬂrhnﬁf)ocﬁﬁ afHoldh @E¥inOlorafihi o @&biorE thetedf). For example,

rising fewer am'no acid residues than an intact or )
thempirasted light (ob bdavyd chaim torforyatismyiraferstp sbmisriasy stayetwe of a light

btai ned.via chemical or.enzvnmatic.. f AN,
?q{%hga{y oqhagbmagfeere%ﬂ{l,i 3618 .e% ase, ta%g%éé?%#ﬁm n.a?lon Br “antibody
B @BRNSchiciattiahs fefeis tohk ddrties) divuctes ofii adidodyeafragment
Exenpl ary fragnents include -9 WO 2004/108895

Beryafs2004/ 017514 Fab, Fab', F(ab')2, Fabc and/or Fv
fragnents. .« . [ - bl ndi f RN e

to a pol ypepplg%{ég&rﬂgbﬁtﬁ%&g? %@rﬁ%ﬁé%@bm [ ﬁlbgés%ﬁ{ﬁts .
apprebiatle dffinity Riradartintar getigenror epitopesel gadrslly, doescot exhibit
antibody (i.e.,. with the intac ntibo fr. whi,ch

o R0y ol acichi, Ty Sy Bohodenbo e S5 s o

3 gllefiéti:v_ig) (;%' ks nct cTGreh & With AONIAY paRtiieybr Wit Rhfoté pitopes
the tertidary“structure of a protein or polypeptide

oa.AB), “Appeatidbbeydy prefatrébbiddinglingindesdunding wath anagfinty of at least

t hereof) s Far. exanphe, 1 t hrase. "l 7001

SR P TR B o BB R A MEL AR e
Qhan 5NN are fiBfe HERWKY. VARES intéiicahlte of @obodt forththerdia are also
phrase "anti body conformation” or "antibody fra

) : ment _
dutefidadrtatbieovithin gfescape of theypresenttimegnjios e a praferest bigding affinity

ant | bod r.-fra t h " 6t 1 b pdi nge. 7
b b ndhein O R pRSSARE bR o' M pRdteraBly 1010
apPrec arepridrinly ty® oo aviparAh antitridyaindti“dess ot exhibit significant
epi tope and, generally, does not exhi bit ai gnj fi cant
sresgERpethaty v istape that vall aptapprseiahly bmdie spandgsiable entity (e.g., an
ant.i i D . &F RYIRAVE .
PSR B B3EOGRHG S o RSB binds o

e WP apprbiably MBAR buARIl St sidiliftanoly rpdct fnéthrmed-Ap proteins or
bi ndi ng 1 ncludes binding with an affinity of at |east )
186tides0e.g., 108; AR poieins or peptidestipcivded inaplaguysst A antibody specific

eater. than .107 1, preferably. grea
JPES wimen iy Brimean GaPEae R R otk M inbre
fe?[tbﬁesﬂﬁf Bk B2k Protbisi @r peptiden $pecifie bbeling & e debemiidpecording
of the present invention and a preferred binding i 1
dbhny artyrecagizedaneang forseteamining sychrhieding. Breferphly; spgcific binding
fi(s) {iet%%(r%ﬂlréld %CCOJfgi%gttg S&aqg‘n(?arcivgﬂzlyﬁg S‘Lﬁ&a&%eiiﬁze f)fﬁding assays.
Binding fragments are produced by recombinant DNA techniques, or by
enzymatic or chemical cleavage of intact immunoglobulins. Binding fragments include
Fab, Fab', F(ab'"),, Fabc, Fv, single chains, and single-chain antibodies. Other than
“bispecific” or “bifunctional” immunoglobulins or antibodies, an immunoglobulin or

antibody is understood to have each of its binding sites identical. A “bispecific” or
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to an undesirable entity (e.g., an wundesirable
prot ei naceous entity). For exanple, an antibody that
SpiGGiclibhalahiib&dyrds ah ertifidlaBhybrid arftibode havink ywbidifterdi(t $1eavy/11ght

but will not S|9n|f|cantlyreact wi.th ngn- An tei
éham B@Fﬁ angltavoyditigrent highiEHes, HERFCHES SRS el Be rodticed by a
\J
S AP ISR FoFf s, e
3Jggrﬂoﬁg31w1\zt1|& Latlonsue @it Bt bnmerok 89:38 51320 (e Kedtelny et al.,

same pr tein Speci fic binding can be
delapio eldlgaég‘lt?r‘g?%g 18?@ any art-recogni zed neans for
det er mi ni ngrysy&h iRginied iBhRh8ERBLNL S efirahfzel bitthody™ refers

is determ ned according to Scatchard anal ysis and/ or
d:@mrpaﬂxmmuwgommdfomtlhe@atygt m@ud@ﬁ aﬁ@ea{s’r anizgddmmunoglobulin

Qﬁ Qﬁmygg%pr(g%g?ﬁtig%ﬁ% ong fum, rl} 11 ﬁf zfv?frchg%). e term

i AR e PRh il o BRI IAihRE” b ﬁﬁﬁﬁzﬁﬁﬁecﬂ digibode chdngh(. eFab‘huma.nized
F(ab')2, Fabc, Fv, single chains, and single-cha

ammun@glpb@hn hxlmhaxnh@ﬁ h‘lﬁl@(b@@l infremoglobulih gAY STH) Fefors to an

TGRS 0 e M Y, T L 5 v

éTH
Shfigsle teboi th@ﬂincluﬁes hivaubid frankwonk regibf s\m;taﬂw;yf@as@ fuman
PCT/ US2004/ 017514 blfunctlonal &%bodg IS .an DR N
drrunpgloAplip, 9bmt&>0§man% EAIYPIRRFNIAE T RS cTining regipns (CDRs) (e.g., 2

! tCTRS) &b Bantially fr
LERL PR a8 o IR AR ity o
mmlmmanofnmtoghﬂmlm ¢ hatibiody, afndsﬁmheraflclhsitﬂrqoaimgegmns (e.g.at

Léqggﬁl;\rgarﬁp%fs@ﬁ}a%glggg %eﬁmmﬂ?}hgp efe %thg fgsée&ff F@é ggsm, and preferably
Ifﬁr%t:- ebiW¥arf? Eeg%ns in tﬁe dase lomgﬁi%r chaft§, The ffm!Bathatik8@2ariable

e term "humani zed i nmuno ulin® or "humani zed .
aBgipitb@g., ‘ﬂmﬁrmszedtlrghachanmmmbbi 1glign’ r ORuraizd8dwgvy chain

PP S Sre e P S TR AR TR OB roon
%bﬁ%ﬁiél’l qﬂf@h A)humbASminRmbtlobulirasd Zfibod yahd aghplbmbntanty
chai n" “humani zed anti body chain

dﬁﬂmmnz&nbglm@ (CRR ) ggrstipih frpmgwortﬁlamﬂn Hamunoglobuhn or
%ﬁugaég}; zed i nmunogl obulin heavy chain") refers to an

gl obulin or antibody chain (i.e., a light or
heavy chai NThe gigpectsub@intihlln dohnghaman aninahdgobwyi arantibody” or
that includes a_variable framgwork r

<ispastaptielly hugnany gieens hahaken ARgRsIdg |a§'g‘mfﬂm61?m’8ﬁk°?5‘6‘a§7f

a%}l ?@;@{1 108 eh‘%ﬁﬁwm e@aﬂ%cf}i ms%@ tﬁQ?eg?m&Pie?fa}es(aeleﬁsb 80-90%,

P90 3% Adal 95- 99%&&e1ﬂbﬁ$z)e dodas seapuencel Mynﬁtybmth theshuman framework or
non- human, i nMmuno aglﬁl i.n r ant i

i Q%Fta@féggleaﬁgg (trgxgmppe ?(yr qoggegyatglﬁéubestlmnons
E{{] qﬁgﬁ&rbél%tltﬁﬁéiﬁs' %&;ﬂﬁl@ s@kitutiohs! BiRkakEioRd, add the like.

pr ef er abl t hree const ant regions in
t ’ﬂl&rs maeducmfona)fhenscyvativa substitutions,tconsanstrspgHence gubstitutions,

Vgaerrrln?me substitutions, backmutations, and the like, is often referred to as “optimization”

~ﬁ

of a humanized antibody or chain. The phrase “substantially from a non-human
immunoglobulin or antibody” or “substantially non-human” means having an

immunoglobulin or antibody sequence at least 80-95%, preferably at least 90-95%, more

-11 -
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region 20 substantially froma human i mmunogl obulin or

anti body, and conplenentarity determ ning regions
prdRREDd1yS98%6. Tt 8% Yorf 999 idRnticH] tdhabef 4 nonhaghobtgahiam, e.g., a
or _antibody. The phrase "substantially froma hunman
namlHEgR BB or antibody" or “"substantially human"

means that ;BB Al d10ioh oI b SHURAGL LA hoGlobulin or
25 anti body am nd” Sequefice Plor conpari son purposes,
tahgbddggbrauf asthanaszeal inlneasi] Bl Opantitedy @58, erceptipaegbly the
identity (i.e,, l|lqcal eq ence identit with tge

i arersuhwalydRentisahioy ﬁﬁfor#ég?r@ﬁn%é (@& residugs of one or more
At OV Gan ihRARLRBRNIR, seliBinc &ONIR UM M RrespiRting Higioansr
consensus sequence substitutions, germine ) )
SutrsespondingresidubA cdfenstia b iregion ommsidudien hiskeond amipo acid or

i ntroduction of .cqnservative substifutian nsensus. .
SBJeaH e MGET B a0 garmi he LI pRREA Bgion o
BaGh A i@ Smird iid BenddldeBde kdubhdes Whes tiey figtlaridxeasnd
"optim zation" of a humanized antibody or chain. The
phquesees aswoptiaaily alignedtfprgampansen PRIRAES: i munogl obul i n
or anti bodys or "substanti. - . [
an i mmnoéhgg% | nﬁg?lhg\%{til@ghy E@%&E%@‘Q? Bﬁg@ggm\%&&nces,
SR DPtimang b smddl, yuck asltwaké pHRr e APwrBEIINFIW@sing default gap
2004/ 108895 PCT/ US2004/ 017514 pr ef er.ahl & 6% 9279‘{(}
oBghtsshggss legeinl-6io searenpideRftyaPiebHatiy hlradoatii/a fauence
i 3 -80% itydmoré PEE&EBy @f least 80-
Tty o R . e opuig2ort PRERALy A leas
0% {deatity evenimed preforabbgdtddast 99TYo identitipoud ayvhiaimere preferably

except ssibly the.5 CDRs, are bstanti al | ,
L 5 SocBeRdrI IRy O PRy RaPGHENSS [Pl qrgorgy The term
0 i it§ehd ' lehdbsSREGEAHRABallY aligned,
SAEAETIELPS L, TR LSO, s amuegatly i
rsash eiey the pfagrams 634P peBESRFT usingsdefpelt gap weighisoshgre at least 80-

,no_acid.or . nucleotide . se whi ch _aecupi

B Sk SIS ER BoBRTYE55 A iRl S
reicEipey ANeRt H5%Seq@dicd Meafitybrefiord (€S 9vVirqaans éduety or more).
when the first and second 0 sequences are optimall

! ) y .
allar geanécoronapaTisan. typisaliipRroicaBency aetsag piplersngn paquenss to which

identity" means th ' : ;

o e AT b, YRa B8k ARl e BRI est and
BERTércd setfuencsded At i@ compital) tshseqirarce cadrdimsestare designated,
50- 60% sequence identity, preferably at |egst. 60- 7%’/0
SEqeReaey, A ESRUCRYS AP B gERLBITYSler 1 dpsigeahofhe sequence
S i Ak i 09
GRERESh MGk o THEA05 B A pEhh RGRnly FmORY

| sbgidrict(s) rekniveay die referencprsefuened; bgsed on the designated program

parameters.

Optimal alignment of sequences for comparison can be conducted, e.g.,
by the local homology algorithm of Smith & Waterman, Adv. Appl. Math. 2:482 (1981),
by the homology alignment algorithm of Needleman & Wunsch, J. Mol. Biol. 48:443
(1970), by the search for similarity method of Pearson & Lipman, Proc. Nat'l. Acad. Sci.
USA 85:2444 (1988), by computerized implementations of these algorithms (GAP,
BESTFIT, FASTA, and TFASTA in the Wisconsin Genetics Software Package,
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at | east 95% sequence identity or nore (e.g., 99%
sequence identity or nore). The term "substanti al

WO d@atlpgsys neans that two pol ypepti de sequenceBCT/MREN4/017514

optimally aligned, such as by the prograns GAP or

BESTFI T using default gap weights, share at |east 80-
RUeSRALENNRer Glonp) 5736 Sqeekd g Nydisin, MeRsdr B30+ a6danspection (see
sequence identity, and nore 20 preferahly.at. | east 95%
eouftaiy upiehaly Comeop e i MOes Sadsbisey DR YR of

gféo%ﬁﬁ‘ Yhat isQftaliE q&fdé@?&nﬁﬁ PeiciibeqlonRk fdntily £ sequence

guence acts as a erence sequence, to which test
sty esthaBé ASIhplgosdim, Wiech issiesgibed sedltediwber al., J. Mol. Biol.

TR T e
AESNGGHaEentel for BRGIBSIERN Yoy BRFMILEH %?‘gﬁc@ #g6¢ssibidrihrough the

program paraneters are desi gnated. .sequence 25
Nataoasli lngitutas gbeal HMNORd intemiet serverk sTYmealle defankt program
uence identit

se f t he test ' :

SEEFRSS AR Y b g GRS kLt
MéTs cRPLISITBS ﬁieﬂb FOR b dlf&i zticﬁd(lj begnemies, thﬁ BS.@(SJt d lﬂ?npmgfam uses as

ﬁor conpari son can be conducted, e.q., .

Hofrotio gy cadlgagtn (M3, SmPAFotzTASr SEl: adie SR OR62 scoring

: : . t I '

AR G RO onicote P00 DRARLEENUSLESHOBTS 1980

(1970), by PRréferabbgredidifeqrositions wdudhtaye met identicat diffeabgon

& Lipman, Proc. .Nat'l. Acad,_ Sci . USA 85:.2444 (.1988.

t??n%f‘é}‘?ép 1Ye @PnQFidt ﬁlﬂ?sgﬁg@gt Forairhgses ﬂ@%laSSéﬁzyg@rﬁlﬂ crds

&%ﬁituﬁcﬁgg;?&ﬁgerfaﬁ$§ Oy nGnddrpiA, drilinb heidWasLaB8he as follows:
netics Software Package, -12 WO 2004/ 108895
REbuhSADGMephe B Isidecheine): ilow, nGsngatval, 16y, dlgpGrapsll (neutral

cience. Dr,, Madison, W), aor b i syal .in A )
B P ctbat b Groos R s REEk) 8, fus Crowp TV
\BAGE HlSELBY! Q& )oin, BIE IRX AED Geogf V (Rbidaed inflibidiag clisin
suitable for detern1n|ngﬂﬂ?rcenx sequence identity and )
gemme): gy mirp:zatide Groug YHeromuakic Fidg| cHaios): Kidy RIS Gapservative

escribed.in Al tschul. e - Mol - Bl gl 4
CEBGHpASE b GG pBbvsen gl Ruipsth e sathethits  n-
RisBkdrodtiveavBitinaiing cohstiuglexclidnginiatmemnbér dfamnt ef tHese classes for a
Bi ot echnol ogy I nformation (publicly accessible through

traembeyljaaet fr.Institutes of Health NCBI internet
server). T%ﬁﬂﬁl%’hﬂ%ﬂéﬁqmﬂ{lﬁg BBURYrARbEiSs GiAl alzen with
e sequence co

used to performt arison, although )
caisdfanity adt ispetidmatfacter efthrea) foor, be five efithaFof thawbrresponding non-

oDy B BRp e o SR SRS o 29 b iR anty
tmﬁ@ﬁ%ﬁw brh#¥6hdi 51T Rave 89 Mﬁaﬁ§, ofatienitisaf fo° M, 4 x
Proc. tl. Acad. Sci. USA 89:10915 (1989)). ) ]

PSR abby, 107 dET.dWhep dsiaribingsthemindingprepertes pamimipunoglobulin

Sé;ﬁa&gég& ﬂ}%?fg ﬁ%ﬁaﬁ@?ﬁlgb%gﬁgﬁgb%ﬁh?% 2 obnsi s'. :gblilfigyotg S"dirgccf ran’tigen (eg.,
AB) binding”. A chain is said to “direct antigen binding” when it confers upon an intact
immunoglobulin or antibody (or antigen binding fragment thereof) a specific binding
property or binding affinity. A mutation (e.g., a backmutation) is said to substantially
affect the ability of a heavy or light chain to direct antigen binding if it affects (e.g.,
decreases) the binding affinity of an intact immunoglobulin or antibody (or antigen

binding fragment thereof) comprising said chain by at least an order of magnitude
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substitutions as conservative or nonconservative,
am no acids are grouped as follows: 15 Goup |

w@ bgodnogshobi ¢ si dechains): |leu, net, ala, val,PCPBUS2004/017514

ile; Goup Il (neutral hydrophilic side chains): cys,
ser, thr; Goup Ill (acidic side chains): asp, glu;

&hﬁerd ¥ thﬁthﬁ‘-ﬂh@arﬁib@&y ¢hradnbigpn bading fgdgmenh theredfysymprising an
Goup V (residues influencing ¢ha
mmeat@rsttohan)lac gpaidymytatignd APBIRIOY| df(eé RghsHhstangiplipatfect (e.g.

8&%3{3@ the b 1@ity S8 chall{fy difdp &ﬁi@éﬂt’oﬁﬁ@lg’ﬁf"g%‘fffeﬁﬂét@ 8NYecreases) the

I VO stltut I ons between amino acids in the same
bindig. afﬁbntl_y a&mnmse]mhmo@otanimstrlanubodyr(gr eigenibinding fragment

%?ﬁgg]gﬁpq’g%&nﬁgf% gpnlg(lﬂo cttogg b‘lgs S or gu?'rof %hat of the
EW h épﬁgbﬁﬁlnﬁfng@é@?&ﬁ' RSedh) E@nﬁ[ﬁﬂ@ﬁﬂe ﬁfa{lent@ﬂam lacking

is wmthin a factor of three, four,
fdig enuddtianhat of t he correspondi ng non- hunanlzed

ant i bod f th

s o) il (R R i ol B 4 BB 0LERE Yn
ahtiuh b@tﬁlﬂ%r' alntl Rod¥ WgiabR ragibhdderive dfonat fireapécics and
X 109 1, 109 M1 or 5 x 109 M 1. Wen

wéosy ¢dyistgt tea@na derdvengopraotsernd wscigs. GhmeReIRBEIOBIAbuLDS of
AR R e EORelr or SR Gle B8 kel RRlELIRE AR °C. O
ﬁnﬁif’ﬂtﬂb@lobﬂuﬁ@nd ségmertts beloﬁg1agtm gﬁfg:rdlmlt pticreg.’ Thie gmst“humanized
confers upon an_ intact n obul 1 n or antl bo
atﬁmugeal%t%mqtgh'ﬂma@ﬁ%tnt{%@’o nof intended £Q @%W&g%é‘lmeﬂc
égl(‘:r 8?1%%)61}&18% aﬁﬁﬁH&%&g 288 dffRlatiy AA[fH&ﬂéh' Hfnd®zd. . 2

I's sald to subst nt|a ly ~ affect the
alairuinb globtthm; dreatiyodies dre ghitnerivan theincodstrestiongfe.i qenpl‘lse regions

binding if it affect as

éfommo?qﬁhat ot erEn o1 Pt OBt s gt s e variable

"i‘t}[:;% l%etg) el ddgof Cmi%@fduésf@{de&ﬁ;épwpﬁfﬁﬁé\%ﬂk&e&&u&) not found in
In by at Ieast an order of nagnltude 3 WO

2B 0ddriNiB8RmoRBIlIBOMIDOTBL.As debngshiressing o that of the

anti body (of an en bi ndj fra

o o) ng i T s Aat it B, AR .n%%&?sﬁﬁ%tf& eptide) to which
AnMtiBbdyPdpeciBiessy Biads. subst antial |y af fect (e.g.

decrease) the ability of a chain to direct ant|

bi ndi ng" " i fThetteraf fapiiope’{ et ‘@ntigense fi%tﬁ@@§9ntt ﬁ%ferSBP ﬁ&ttﬁ gn an

ff.init
%ﬁ.{ #%}etﬁy%hlﬁla I%?} gﬂ&ﬁﬁ%@{ﬁ%&o% 189%]& goP e‘;ﬁ:l%lsuﬁgg grg V%rent thereof)
GPadificdlly sindsy Bpitbped @h tef fotmed bdth fiee ccmugﬁowsr arninotahads or
of the antibody (or antig bi ndi fragment th e&fx) f d
QOREPITEIUARS HRAING &W@ﬂ%moseigy ity Et%ﬁ F RO 2151?1 es forme
qntcgﬁtﬁgﬁrﬁ EJ‘HFlO ol aGids TR QJaﬂP Withided BA e%shm@ﬂeﬁﬁﬁﬁﬁ§ solvents,

to an bumo ant i body whose vari abl e
rﬁl@ré&ﬂ&pdﬁpds\f&nﬁﬂddm tartiary saldmgecs wypicaliyllost On trkatswnt with

constant regions derive fro C
SPReARE STPRImORT GBUPRS PRI B Fle L b 6 7> 8,9, 10,11, 12,
C@N$L LHES Ghhind Rds8X 2R FiclYaf REAfEmSRE. NEethoBgof ddt@Mining

spatial conformation of epitopes include, for example, x-ray crystallography and 2-

,_.

dimensional nuclear magnetic resonance. See, e.g., Epitope Mapping Protocols in

Methods in Molecular Biology, Vol. 66, G. E. Mortis, Ed. (1996).
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I mmunogl obul i n gene segnents bel onging to different
species. The terns "humani zed i nmunogl obulin" or

wO baoraogsged anti body” are not intended to encoP@EES2004/017514

chimeric inmunoglobulins or antibodies, as defined
infra. Al though humani zed 15 i mmunogl obul ins or

ant i bodi es Pﬁﬂlﬁo@lbé, el ﬂe@ogrﬁzdﬂhelsﬁmeeplﬁdﬂeuﬂh bemde(nltlﬁed in a simple
conprise regions. fromnpre than one sp

iponReasyay sheayng the pbiliey alienaaneiRady fablp @e %(fido ing of another
YRlHoaDkE a ftz{rgglj a?lﬁgiﬂ:r g5 IEl gﬁigggt mpd@%%srags Uaﬁﬁ)%tlﬁ(f‘@bmdmg is

acceptor not chimeric
détemmmgdi arbarl assay irwlich tHeddinamo ghobutie finderdesh éntabits spagific binding

"antig is_an entity (e.g., a prot eous entity
ofa fﬁéﬁnen@f‘ee}nttb@dm Epprimen aﬂﬂ%ﬁ% Fl&?é'o%? f’s@g PHFEOYP frypes bt

bérggaitlvyiﬁn&ﬁ )gsairé RRGwn Yor e O o) \%g»!h@ QJlele'cf‘@t'lhdlrect

n-an antigen
td@iﬂiﬁﬂ@hﬁiabdaymRM) m’lid ey direst oamdu@eh:nlzymd iimguunoassay (EIA),

fragnment thereof) ficall t opes
soNaeh E)folhet’fqoér?ﬁ%r( ﬁ]@'ﬂge yﬂ%fg%f d'égg%ymﬁogy 5352 Bfos3))
E&[}Pd@%b g#e&%lét{ﬂ Mdlﬁ%lsi sééJKﬁﬁRtﬁa%galbe kbl Y37:3614 (1986));

a protein. opes formed 25 from
s@lrd' plipse direcirtnbebedaasiays Sdrdepha,%p diregtilgboledisandreighgasay (see Harlow

sure tlgg?enat;}l %’?f% soI vent »t%&lgﬁf‘ﬁ%ﬁﬁ w&g%lggg)) solid

%ﬁ%@tc{ﬁ%@i TaBEItRYA eh@ipat 1rs lagels(@ée/mates et ém legi Imenoz 25(1) 7
i cal Iydlncludes at | east 7. 8, 9,

11198 8)) solid phasg dirpgt bidinagHidia FaIé\, @e}m,g g ale ,'Va‘g@ggr}g@ 546 (1990));
f
ﬁﬁ%ﬁg@? SRR éﬂf&?éenﬂﬁue‘?% il (';B"c%g g 1;%%61%2 77 (1990).

opes i nc exanp
qu}zSﬁ:Taﬂﬂl | gh aplhysag ﬁtdfoBveB Bhechisem’ @uﬂﬁacﬂ athgBh é)anndr*agm snh(k:surface or

%ﬁqﬂ%ﬁ% @1t§gt|e@éms§rdng}r%qw tegjgmm MBpD! Lg)% glpélltnggr? ah)pged reference
iﬁp@%gﬁghh? ¥\Q tggQﬂllni)Rﬁ)ﬁﬁ§ nfe gﬂr f LEROR4LALA he amount of
I'es that

ecogni ze the same epitope can
lstehbodind the scﬂ1dsqurﬂad:eeon aelis nm’dssmgseettmﬁ thgteshlenabmqel@l;uhn

of one antihody tao Dl ock t he i ndi n
QFPF‘BY)ER? ey uamilugp%]@ u ghltslpé%s&n 1rn eé(ces% ?jégﬂ,gretv\&ep\e competing
BhA6 RPis PRy V\Eﬁm@%@%@ tif @vill’&hﬂhf‘@eﬂi@ic'b?ndn?éﬁ[ Fef&eflcd dhtibody to a

an assay in he | nmunogl obul i n under test
icohiniodrt antepa biyfal assiSNASTe, I35- @ﬁ%ﬁ6q 5%y e ottt 7 pody mage.

compet 11 venbPridinges dse B oehiet R BRmEHioeaEs, o example, B cell

salilod TPRmg € C@llﬁlﬁﬁkc%mﬁ&ﬂbf zﬁPépltopadalﬁbémﬂiélﬁﬁﬁe(ﬁNy in vitro assays
(RI'A), solid phase ect or indirect enz

|th¢t1mwg@aa}lt1gai-¢k9pend@ﬁ@mhféwtlewéetquaw i’g{%%thé’g’é@ne

SofrarRind e BERH0R. ORIRRO eI s by Bl ependent

Q&llhng{c%/tbmhymﬂlﬁZth@léhyﬁ 1986)) 10 soli d phase
di rect |abel ed assay, solid phase dlrect | abel e

sandwi ch asExgmylawEPHRpasHy anbgmie deiermipghts %Hl?ee%ung\within the
;lﬁ%? ! aa{rr(f)rzl&dwarecurso’r pp%lg (g@i)') Nt E@’ﬁgferﬁﬁfﬁﬁnﬁ 1788 the AR peptide

of APP. Multiple isoforms of APP exist, for example APP®> APP”! and APP”".

Amino acids within APP are assigned numbers according to the sequence of the APP™

isoform (see e.g., GenBank Accession No. P05067). AP (also referred to herein as beta

amyloid peptide and A-beta) peptide is an approximately 4-kDa internal fragment of 39-

43 amino acids of APP (AB39, AB40, AB41, AB42 and AB43). APB40, for example,
-15 -
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phase direct |abel R A using 1-125 | abel (see Morel et
al., Mol. Immunol. 25(1):7 (1988)); solid phase

wa@l2e08a008883 ot i n-avi din EI A (Cheung et al., ViroPODYS2004/017514

176: 546 (1990)); and direct |abeled R A (Ml denhauer
et al., Scand. J. Immunol. 32:77 (1990)). 15

JoHRisePdf nésidescdr2an lasFap ATVAR¥Eorisives ofyesidies@TB Tl3edf APP. As
anti gen bound to a solid surface or cells bearin

@rqsn of protediztie progessing|od Pty didkerent seRistath %WFIPWQV%KP or in

A T DR T B B BT e o

ABRls BOHMG-ADarhid® 251k infllehbthf Feefertd @ﬁﬂtd;ﬁ:s bﬂaﬂtfgemc determmants
presence of the test inmmunoglobulin. Usually the tes

agwdasoobebhrrbing aneslcgq;\t@s@:thm ithe Mxtewaisus okthariBperiide ﬁn%lncmde
.20

Feaiet G ecesbal e Sh SRR BRECeantT oy fol 4 16 17

gg%%i%%gﬁdlﬂxnﬁtreﬂsﬁ@tﬂpl ?e?ér/anté%m@%é‘lenﬁﬁlaﬁé%hclude residues

or nore. An‘epitope IS also recogni zed

by, isnELNel ®BT APSRsidaes 3-6] 6,67 8rapbenf AB, coelrésadueanfﬂ 8r9 ®r 10 of
cell's. Cellular recognition of an _epito fgle can
A@ear Whatarbgntibedy s seis taé%mi&/@ amqpatppwa m@emﬁed residues, such as

2\&_.% ﬁ;%}lgﬁeggl{]e%gp lisﬁlgaéﬂﬁ ﬁ%f)%speﬁ 089¥ gm%r 10 gglPIE%ptlde containing

@El'ﬁkég i RRS zeé ' '3 ’Pﬁl i AARkhABR) deRRAER ﬁﬁtlbody does not
I'ng cytoto ynp hocyt e assay). Exenplary

ﬂ&dsmﬂﬁ c@ﬁta&fﬁvle@ﬁﬂ&ﬁdu@i@tthﬁfﬁh[& 8+t. sNodoels evéry singlavminoracid
the human anyloid precursor protein (APP),

pvlastiestinl o delsiion Willt iniAP 3 Hanenessanlysigrilicargly agt“pﬁ binding affinity.
Miltiple i 31%5%%1%%“0]: lAFdOﬁSﬁl: ﬁ{s ageQ .rlr%cﬁﬂ‘(fégﬁbgd@gf 38 Associated with

APP75] and 0 acl

a8 BRTHb Y)UA® ErEnatle OF dfdpﬁgtlbﬂ of hﬁohﬁtﬁmmjdeld(ﬂbrﬂh eExemplary
PP77 isoform (see e.qg., GenB nk Accessi on

PUB@E*??%GHA( disgasPs Beluge.dy % De o S&%ﬁlﬁlétaaiyl%lﬂ%%.

%‘I%érn%% ?sg@énqéﬁ}taﬁ}r? Brgsg{ Hl%@et%%P%%k@ég)ﬁigsgdig%@éA%i%uﬂg&% disease,

/ﬂlogﬁsgm%ogﬂlﬂemsﬂsngé&ndnﬁb piiﬁﬂ&/)ated\(rﬁm@;usilblﬁ spoq@t@lng

- 5P U 4/ Q17514 t

cBSTRIBISPas. (R Y PR AP n &1 BRa Y ggrpigepd BSE in
%ﬁé”egp%ﬁab&itgf{ge&m D?ﬁéileﬁt HhylBideLeat Misbé‘se@ﬁl@fd%ﬁﬁbd]gr

rent ecretase enzynes iv vivo or
S:ihhnapteﬂéad by tifeatte ofthe polypaptidhesmapdnsphef the Gbrls d.qgosfced For
aC|ds in length, and a

oRemBlea h FHE SRS SEoap e B e P gheungrs AE F ket hrotein (e.z.

! Gt lypeptid
3’2@%&&% Pl T ThRBR e oot Ra FECl R, BRI folypeptide
ént gfald siughidudposin Amcﬂdlngly (Aﬂzhbiﬂl& S)dlsex(se is an example of a
pre rably fromresidues 1-3

3'diseate chegeterizad by drpasis of AP oF éddléfﬁrSP 6Eﬁé>§laEFF Wifh dSposits of AP,
S AT F AR b LR L0 S i

» 8 & 4 LitoH
T

resi dues, sAoKimmunogenic agent” or “immunogen” is capable of inducing an

immunological response against itself on administration to a mammal, optionally in

conjunction with an adjuvant.

The term “treatment” as used herein, is defined as the application or

administration of a therapeutic agent to a patient, or application or administration of a
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Such an anti body does not necessarily contact every
residue wthin A(3 3-7. Nor does every single am no
Aetageuti it toldn 96lated tidgleairicol link fioni mpA{dit,3vhio has a disease a
necessarily S|gn|f|cantly af f ec gjndln‘% gfflnlt : heal,
senpiomphAiipEOePIedigPauindo WAt} tijease ‘ée J B, hea

S o SR o

aﬁ&lh@sdogﬂmmedismamstowardldm$e but are not limted to

system c anyl oi dogi zhei n;er s..di sease,.

onset di abét&Lerpet %cﬁgeé«iipsg O SEEHVe dPRBY gt Sﬁnedeasanamount
dheFieRA w0 acﬁfe@@ bPaf 1IBAR Phrhllf 8ERONd e dadifbdidiRct. The term
prion-related transm ssi ble spongi form

émempmaiaaﬁateﬁﬁeetsve( daselisalnfing as Anzarequtt sulicisht th GEagkat least
n_hymans 43818 d SE
pBapTE e S SR U5 § AUEPuRAEy SR rom e

dabisee d Rbunts BFEAEEL F6i AR AsOWill hepermatupbﬁ tlod sevbrdty of the infection
pol ypeptide conmponent of the fibrils dep05|ted For

eméﬂmg@nenahstgﬁ@mféhq RRLSAL HAVR ERIRIA SVSIHE- Al zhei mer' s
di sease, ' ap?gt{%ﬁ@%ﬁdlﬁhﬁg ?mﬁqan antMokts Eﬂaﬂﬁnahan subjects that
runc t he

vari ant, protein)

@é&fv@(‘eﬁtﬁéﬂ ;Zrlopﬂylﬁﬁtiq@ﬁhémptaﬂc mm;mnnm nt of the anyl oi d
deposit. Accordingly, Al zhejner's disease is

exanpl e of OBl irs éﬁé@l%‘?ﬂar"éﬁF%fPTSztéé‘OB)?ga@Eﬁg’rgt(g dijegeregated

élgpolypeip%fiﬁ,emsﬁl Sn% r%‘?r?o%’?egﬁtgsglcy EJ\VQ?FQ& réo?n% sAfu%le A[3
(p ofygrg}m’é @ Sd 9%119;1@1’“3 dlmel(s 31?1’1@@1% Qind theeled)] dBlsoluble” AB refers to

pepti ‘de" are used
Iaggﬁgath@gs épbl};pepmlee |fasr exﬁmpleg m&lmd@mgsthea@gmﬂcomlent bonds. AP

(6Epdid0) & 'liégé:da OxaggIoE Sl ST 11 10, 365 BHTE g sontis gy drophobic
ogs‘l Qa3 Jtﬂé ¢ rt]e mhéé]%}ﬁ)& a\H &ﬂh@g‘ ?ghéiﬁlﬁ‘aﬁe dot¥in of APP). -
as us &

T eat rren ned as the

HAMH1E AR AR BRrfou@Dhii 1avesihbadlo gaakﬂulas idahraapeneblrosplade&md and/or
to a patient, or application or adm nistration

_stEImWAIRGOEIVEDB 801 vstoprepad by dlSﬁwéfmd&enhﬂéze% peptide in

S%%%M{S% %‘%\I sﬁﬁ%ﬁé&gl ’tl ;‘%%Iﬁtl so(iﬁ nLr% s r(ﬁgo ffﬁoé%? (g g2 8 at 14 OOOX g,

MOedn@ﬁﬁﬁmtaé)qa ré@&%ﬁmyﬂn@l@@p@tctﬂateh t he purpose to
cure, heal | eviate, relieve, alter, rene

amel i or at e, Thqﬁgmj gffgq{oraﬁm@@m”trﬁfgrsotpsaggggvﬁx ﬁ)@f resides in the Fc
nt dj
%g@ Ogsan gn%odﬁ(g % mea,nqgg 38 gg& H&?d(fels Oﬂa )Pcl\ﬂﬂfléj the ability of the

de$iBedy td ind effecietimatecales anshuug tconmlﬂtﬁem anadibr F@reacp’wl@ywhlch can
or at | east partlaII}/ achj eve the de |re%f Eﬂf ﬁ]i t t I
teontpl sevpeal Epeyne suictignstttacantihod e a3 << getidty, ysis,
a&n@]@ﬂ%-rﬁ{aﬁlgﬂeﬁ LSt Qnt%ﬁg aﬁ‘fce | fRASktib&dy tdledifey

I'sease and it STications in-a pat i ent
al ready sufThe temg “®effoctot ﬂnelecule” refers to a molecule that is capable of

binding to the Fc region of an antibody (e.g., an IgG antibody) including, but not limited

to, a complement protein or a Fc receptor.
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di sease. Amounts effective for this use wll depend
upon the severity of the infection 10 and the general

W@ L@uaosshs t he patient's own i Mmune system ThePCBURA2004/017514

"patient” includes human and ot her manmal i an subj ects
that receive either prophylactic or therapeutic
t r eat ment . Th&edritteftectr celil fepcioad adl' caﬁéﬂeroﬁbmdingto the Fc

non- aggregati ng or di saggregated Al epti
pwéloa@gﬁ@a@#ﬂmwée 0 BJEGHNEDLY) MI?a(llé{stﬁg E 6 pﬁ%CFP@f expressed on
teLs
38 L A (G 5L b e i
@wéﬁg@tclehgam("B cplid.ypept i de, for exanple, A(3 held

t oget her by, noncoyal ent ho ds Al34 i . )
bel'i eved t Sé"d%ya&fégm&?r gade 2| a te&a 1 tegion %Qntlﬁii antibody, in
{@EJZ RRE hOE- t%ﬁhﬂ%g%%ftﬁeqfehdysﬁmﬁ@) bh@&g@&mmug afithough -

pepti1 de (part o he transmenbrane domal n of
Siod htuhéarfel of dre Beregmnnf angGibeavy ehai edowiE slightlyp Eg region is

uch.as br ospi nal id. and )
e aeron 5 sregn g Al FRRAE 226 to the carboxy
%ﬁﬁlgis\efraﬁxg@%wémspeptlde in neat DI\/BOWIth
soni cation. The resulting solution is centrifuged

(e.g., at Me@wx“l@abatngan@g%qq@ﬁségshe{\@spéwelsgqgned as the

nsol ubl & Rart I ad
PURGeARy B RV B U ROER L R S I P B ndex asin
abateran t(Sb@i:)ﬁcés&)fg’rote&m off @ﬁmnb]olgmdﬂntaﬁst Sthddd Be‘shc Health

for exa abil ity of the

Soriies, Sib Aol dexitues oL BRAES Betiioioe Hhhd I i) GRpegsly itorporated

I ich can control several inmmune functlons
h%&?‘ﬁféyg‘ﬁ?l ody such as effector cell activity, %sns,

conpl ement Mdemtéﬁcmbptor”tcy,“Faﬁh’t’ dfendyo etr@@pm@eat de to the Fc

ant.i body hal f-|i

rr@glgp g? %balgqugyegryp@ {]}2%1 ece oré a‘ﬁé’ﬁﬁi’n& to a&e[ﬁccﬁe g tog an antibody

t (18ni%ed to2feckStErsTthdPERY, FeyRIL,
Q8 GG R Mﬁ"?‘?ﬁé’“"t e & Conpl oont "V
%@@QVMIDiubalaE@sf BeRidiy alleh&VarVéﬁts’ZﬁMtbﬁ%@'Ely sphced forms of these
PCT/ US2004/ 017514 The term’ effect cel " to )
deesphars. cEcpwsP@O@far@ FevaeHy! in Ry aish g E%Wt 6Hmbf munol 9:457-

L0, GBS R .

. CElli. Métbllﬂ@tBB@-Alk(m%f)ot limted to, |ynphocytes, e.g.,

antigen presenting cells and T cells. 5 The term"Fc
region” refers to a Ctermnal region of an 1gG

anti body, '1? %@w SibAland trh@ral%ﬁﬁrne‘a%ahts region of the

heavy chai n(s) of sal gG ant 1 body ough the

boundari es Inﬁnumdogiealraag |t1mnap¢ntlarﬁaggmys lé theyinegidion cemprise or
ar , a Fc r on | cal |
S AP FANEL s e UBh STl A5G s et

CRA RAXY herbi@! MHRWSsiefanBPodydubrea Yinhgkind® to comprise a tetramer of
subunits. Each tetramer is composed of two identical pairs of polypeptide chains, each
pair having one “light” (about 25 kDa) and one “heavy” chain (about 50-70 kDa). The
amino-terminal portion of each chain includes a variable region of about 100 to 110 or
more amino acids primarily responsible for antigen recognition. The carboxy-terminal

portion of each chain defines a constant region primarily responsible for effector

function.
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Kabat et al. (Sequences of Proteins of | mmnol ogical
Interest, 5th Ed. Public Health Service, National
| nsti t ut es1gfht tleaihs hre dBatified daeithdl kapd0&hbde xpt &ssbyut 230

i ncorporate herein by reference. 15 The ternb"F
rescdies oy tength. Hegwy chaingrs clagsified avgsmmpa (Dhax (i +iRha(g), delta

e Fc ..region of ' [ I »

F e s Aol 28R ues I Rty afif dSFRARE Ghthoay's
et iI@(Q,d%M,iIQAl LieandIHE, adspedtivtlyl iBoth ddastyoand light chains are
receptors of the FcyRI, FcyRIl, and FCB/RI [, .
folded inte demaipsc Thelicry “drmeain aefors ip a-glebularyegion of a protein, for
%Ix&%g{éaiﬂ NihnoRduu®if e hRGBRC k&P E10b{RE 8P hBody [demains
receptors are reviewed I n vetch and Ki net, Annu.

Realudd, fersnahpR; thode orXoudeptil® Wops sBhilizkd by Papleated sheet and an
| munonet hods 4: 25-34 ( _1994%;, and df% Haas et al ., J. d
tintgrchan disulfiechondy dntaaidighi chaingave, 1or ekampioi Ry fiagins (Vi an

09 gD B APELA CoRREARN Sor UM, A5 SRy 8 AR BRELLT, T2, and

e 1nven rise or 25 consist o
iggsynogens or antibodies, or functional or antigen

bi nding fra nt.s.th f, fi h in., T .
et ¢ ant | SRBpRLERh SR Ray hins16° LG T SR Sgiogs are
fj@m%(a@ b «pf regﬁ'ﬂhif‘%&&t- 153G hof QiR R dd, Wi OB BSSE) dHhin also

Identical pairs of polypeptide chains, each air
Haslidigg @B regigh bf alicath  0mars ajie) acidse (Sergeneeally Fundamental

chai n (about -7 )., dhe m_nQ- hda r:f |
bRk 9 B0 TP B TP CyER g
troreldiRe A it3éhtH@y FoPdll p@padsdsyls primarily responsible

for antigen recognition. The carboxy-termnal _ portion

of each chaihe weigbleaesiantefrach fightfhegyy shayppaw fHiny the antibody

r.esponsi ble for f f, ' . -
SERPRRSID ki U El oo TR SR el RO AR oo
eitherfickanbadiey, thewadsinding sacsaratieuan23 Theehhits el ekinbit the same:

il S o el P b

-R29 ' Sal F‘éagé Qlt%%?id@f‘erﬁ‘lﬂﬁ Rl HRAY CDRSs.
iAlgg’te ypea%lgillgg%& ?laﬁ/lcﬁl gA,Jﬁrpé%Han gE, res%%ctg:lvel y. S.
Boitirailgavevuraing chaigibr cdeambinaaile pHdictdiduinsman baerpicsrsd with a
The term "domai n” refers tq a bul ar r.egion qf a .
prei is?ﬂueﬁ‘i:?r"_"hléﬂ bysmeve H“Y‘%ﬁ‘%_ HERFHD IO Biglhgsghyature chain.
! NHHR? S Wb 3158 3B I Hint Wed hatiakwdfn-dirally occurring
exanple, three or four pepti'de | oops stabilized by )
(Bagdr seduenicss feretxampte, menhianeesectetion ot pken the peocpssing, of a particular
Intact,..lj g% chai ns have, for exanple, two domains (VL

D o ipte i ntact heavy chains have, for exanple,

four or fivendoPRisS theivho hthre Balhs oFREch pair are aligned by the
framework regions, enabling binding to a specific epitope. From N-terminal to C-
terminal, both light and heavy chains comprise the domains FR1, CDR1, FR2, CDR2,
FR3, CDR3 and FR4. “FR4” also is referred to in the art as the D/J region of the
variable heavy chain and the J region of the variable light chain. The assignment of
amino acids to each domain is in accordance with the definitions of Kabat, Sequences of
Proteins of Immunological Interest (National Institutes of Health, Bethesda, MD, 1987
and 1991). An alternative structural definition has been proposed by Chothia ez al., J.
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10 CH3). Wthin |light and heavy chains, the variable

and constant regions are joined by a "J" region of
W@b@ui108825 or nore am no acids, with the heavy PE¢EUS2004/017514

also including a "D' region of about 10 nore am no

acids. (See generally, Fundamental | nmunol ogy (Paul

Mbl. B8 198701 €T3 7RaNEmr &8 42878 (1989); aADZ WMol @ol. 136:651 (1989)

i ncorporated by 15 reference in itl§,:£_ﬁti ret

e

, ]| : r.al :

(heraieafies pollepticly spferpd o 2 drhotdaga 1P‘F‘§H¥%£P§%’Wf eference in

hai n..paj . f anti body binding site. Thus, an
&ﬁ é%PR%%FFgggyhﬁgggtmo bi ndi ng sites. Except in

bi functional or bispecific antibodies, the two

bi nding sites are the same. The chains all exhibit the
same. genéesd 10€4lE6r e of relatively conserved
f ramewor k 'Tﬁ&'af&ﬁic(a':&tsjo?'tﬂéeﬂvﬁﬁo R @sd2thtibodies that specifically
hypervari abl'e Tegiofis, also called conpl ementarity
Qiﬁﬁd% N P1E oﬂ%ﬁ%@ﬁpoﬂmm% mb?ﬁ&%hﬁﬁw-heﬁam;ﬂimgbodles are
chai ns or reconbi nantly_ produced chai ns. can
mopoelonadniibediess Samsgyish %Bm@%@nme&}ﬁqaﬁy F%ﬁﬁ’\?@émgated form
during. cel lul.ar processi 0 : 8o SAdoMible fi
Rhee SR U SIS bt SREREHER sttty @ form
RambobiadiAg fu hetadpRihitd deeur Sémebindeateth perpgetedend soluble
exanpl e, to enhance secretion oy altea t.he processin

firms. gtibodiep nsed ip sherppguiic grethods greferablyipye apptagicoppant region
t wo, [mat ur ' ir - i . d
BRSPS Sn R gh o A aNBE M . o
BRIBEIE arE B Mficadi e stitmldfingtRermediated phagdeytdsigaf AP in

and heavy chai ns conprise _the domai

. FRL, .. FR2,
obmpes. Fmpan BpfXBe d5d Frproforepbecare ol it gaYIBg gheet Eifﬁ%i%"f

he art  as ' i abl .
bl PSS o bl et ), o et oen
TR réssp e remtrogtial i) dlambn i@ bisdbe bruivetentof immring 1gG2a, the
accordance with the definitjons.of .Rapat, Sequenc slo%
FREST GRISUBROIF FRRIFTOPG AR HAP STRAEY SLTIIREE Syfigpuse) models 0
k%lélg%i{ng{"gs ?%@eéfﬁ@ﬂl;‘ fra?@%ﬂ% 297 alsdPe udcdBih whiRH oh8 9 of the

rna e structura efinition has been proposed
yiticH DY Idsapedifiaty. for AR, aAd tHADRAGY a0B8@Eeptor. Preferred antibodies

PCT/ US2004/ 017514 Mol. Biol. 196: 901 (1987):

ixl ®7AP (ibedindiag affity\gratershan (or £g 1&513&5 é@‘?w’: 10%,10°, or |
e einaf t er i . “Chot hi a et

ol bt et e R S G IS R

for all puryes®onal Bnttbodfssdidiid Dgdiidie ephepeawithin AP that can be a
agents of the invention include antibodies that

spefirmatiandl pr néricouformaliop] spiters. Brapbylagtnprshibrtapeyic efficacy of

th a | oi I e.. Prnef.err . - hodi d d ibed in th

RO SRR o B RIS 0 e v 0
eehflés Prbirb@nionscioggr@gaodids biad o an epitope within residues 1-10 of
AB (with the first N terminal residue of natural Ap 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).
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of A(3 without binding to the soluble form Sone bind
specifically to the soluble form 10 without binding to

wo b@4aoggpegat ed form Sone bind to both aggr ege€PUSENH017514

soluble forns. Antibodies used in therapeutic nethods
preferably have an intact constant region or at |east

suf fici ent E@ft%ﬁévgeﬁﬁeﬁy afin fie{hiodn chobé ddtemantd, fot ¢xaanple, by
Fc receptor erred anti bod| es a

SrmingE Peass dér‘tplaé’t ihﬁ%ﬂyd’fl chd eﬁrﬁgﬁg%w‘é@?@t of

@E’éé‘ﬁl 89%8}3‘0%“@? haV| i F“ gﬁﬁi’%’tﬁ %&%fb{@ s%?&%@fi{ﬁﬂn%mnbers specifically

binding6 anfagfibddyamdeRkest! o€ ephily ofveqpdiegoisyddlated. eT["ymcally, such a
ém? on brain resident macrophages, or m
113590

nigpHBAONEER CPL EARISEANFIAERRE bty of ﬂég‘fla%ﬁaquemes m
dlq'Fererlt %u?trﬁ{eﬁ Nhg sﬁﬁﬂt&ﬁ Rb& ggfler{c@ ?ﬁéx&lﬁlg sPectfi¢/ Binfidg! t6 8K antibody
use) no hei mer' s.
Bd:ﬁsr&e thef épsitopa boﬁﬂcﬂgnmntastlh@dy aﬁrstdaokhaas gaealso ba testaddhr epitope

O B S LS SR BG40 st

n A LdMip@e eathahe 1DANI a@tibody f
g%%ha &&“fﬁéﬁb\éﬁr%i%n 'e %%M%%Eftﬂ 109, Por 71010 M1 oy Tor
binddgudi AR bakifto Hietsame qr.snmﬂar@pnapeeasdfmlﬂ ebe, vithipgeyidues AP 3-7.

Monocl onal,_ anti bodi.es bi nd.t it

SPERT R ADEb e R SRS SO RN BATREbRigicRf of efapeutic efficacy.
RPRYAASitofe #Min residues 1-7 of AP is

?ﬁer a?ﬁetﬁ%l C A@?P@dga%?é%@&%atr?ﬁlbodl es cagle be %nergtSIeges of AP

likelygo bb efﬁeétamsg @rdventang aral trendidg A | phragimethudissaseleerordibg ip the

in the 25 Exa Pref erred nonocl onal anti bodi es

Brsilepdodogies @ﬁﬂpﬁrﬁ%e%ﬂvﬁf‘ﬂm? esidues 1-10 of AR (with
the first tH g}bﬁﬁla’c %ﬁeﬂf‘ij&éﬁz%ﬁnmta%r@fenéégeﬁﬁ&it @paReRlithout

1), nore pre itope wthin residues 3-7

Bindigto dtﬁer&@@iﬁns’f@ﬁfhlb Have ahibel of advmnades nelhtive to monoclonal
anti bodi es having binding specificities to differ

epilb@b%bladmgm@e’@er fegiong Qgpplyglonglrﬁegﬁp ,1@@@5/&[3 ngﬁtr gqr@qual mass

Elggaﬁz?ﬂ egl%ganv%ap}?s gﬁzﬁs Iggcgﬁ%allgr bdn(i) I p& Fr%ag?%ﬁents contain a
‘h He?ﬁﬁ)lﬁ*ﬂo%héé%f@ﬁmﬁ&ﬁémtﬁe i ﬂéarﬂ&g%mﬁbldfplaques Second,
I bodi es can be adm nistered sequentially o

santtmctlemmgﬁicylly indingda pETores SEIeBISEaR BIYGR 8 RIcariBe Fsponse

T T R R T
E@Upépﬁd@ @Mbﬁy Riltoin®theaotanial idelyffaan be det er mi ned,

or exanple, by formng a phage display library in
whi ch different nmenbers display different subseqguences

of A The ppa ;%dg ) o Qmmnhﬁo&zaen sel ected for
menber s spewrg‘l—ca*%fﬂg‘v‘ﬁc}l’—‘r—g 0 an anti body under

test. A fanTheprefensmyaetimnefsatusesimoHamned antihpdieniforexample,
such a 5 famly cont aj n a con‘%ﬁg core se ence and

\eatipodigs herag ﬁpﬁ%ﬁcﬂwf Piﬁ’@e Reauones of f‘f’f%@é’.‘?fl Such

TG o5 00 i ARy Bl itosens b g v

tdigpefirhblodyrovida tompltirentaiy detesuinbig regisnetdr tlgr production of

eIPulrrtla%Fl)zeed 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 Af. A longer polypeptide

comprising AB or an immunogenic fragment of AB or anti-idiotypic antibodies to an
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specificity in a conpetition assay with an anti body
whose epitope specificity has already been

waledoenossped. For exanpl e, anti bodi es that conpPCEUSRIN017514

the 12A11 anti body for 10 binding to AP bind to the

same or simlar epitope as 12A11, i.e., wthin

a&fﬁ)‘bﬂ#" _@@A?(o%n%lsz ‘be uSEd. ERI MGl BN 8 bad, epr,dncapotatdedy reference
speciticity is a useful predictor of therapeutic .
fok 2]l patmpses) FSncle gmimpnanogen canbe BBiMnedFn ATANERl sEUIGERY Peptide
t 0.an. epi.t ope wi.t hi J = f | ' to

B SR QRSB St Bt
slirseasac@aaed di bhetvdsd fenplordidwiib b egires poteit s desetedtbelow.

oI ek T comar
138 9(? % ﬁgl%pé%r% ﬂlﬂgt\é\gP%sﬁgflﬁﬁfer&f 1n%‘{1?.ﬁ’15ﬁ&?§71th ghahtiyéh d@gments

MONOC Ing to other regions or
pelixeturabsppasatotthe intigans bub wiehradminisisrededpngl doga et generate an

Dot rispyss 1 BBt ARG 550 THegE ohnainesRyRe by
%Jvef’aﬁ‘ gﬂ&gﬁh%s &fclREAd NephBcb edrhifdemBtndilstid @miesd/or T cells,

econ O anti bodies specifically binding to )
prdstanuietions effmecrophages Pensual dyreseif adivivenrf cre bpyprdeas described

ainst_a L d deposits, w t ). ' . i o
PeEo e miia ev( hedist BN oy AEHRE R pRered for
L BAMG1Aoh BE1aB6latRY biilmad. de ef fects. 1. Production of
Nonhuman Anti bodi es 25 The present inyentiqn feature
non- human &abbiieer gnearmgs @R Avpealy usﬁi\i ?(?%%ﬁl%%l)ﬂé@@ﬂé
SRS KLl [ i i P fol: P&ssive protection,
AR ool hePEBA PEROR g SRRDERER. ol Bbsive b
¥ad bOperfeidaRguldws. ¢ 2fmestikhapraicahict hes inmmenizédowith 400 ug AB1-
preferably, provide conplenentarity determning

Hagblon SFAGIF A hduprbcudrenthanized ahdntdneay Blood i satiepted from

ti bodi.es. (d ' ' : . _ |
5855 R 5L A bbby e i o
it MEBURY SN TRyl B Ltiallyghbifteddiy affihity clanmbwgraphy. An average of

acconpl i shed by, for exanpl e, .inmmunizing.the animl.
wbpwr(r)paéé.mgwf aﬂ@éﬁoaﬁaﬁyﬁéﬂg? Plafébodé'dﬁﬁ\gﬁagﬁ%ﬂ §eTApqussy giyjpg a total of
ié%gﬂgﬂggnic fragnent of AR or anti-idiotypic

anti'bodres to an -21 WD 2004/ 108895 PCT/ US2004/ 017514

ant i body t AVIAR atatypidaily ubsl fos evhkirgeuondeidnehagibodics, Monoclonals
supra, incorporated by reference

f al | rpos . .
St ho arETRFAR ARSUE BaER I AIPIEP et RSO ARG oreh of AP into
SOSUsE Core i ' ' i bA@0Antibody that
SIS RO AP Y RS e BlpR G abinionty
agediftatyesiads foussdOptiomillye amitaeies anpsceeendd firttinding to a specific
carrier protein, as described below 5 Opti onail Igrz[, %rhe ¢
inegion oy desitedrfrdgmentiod AP stitoabbipding taﬁﬂ%}l@%ﬁ’f apPipg fragments o

t - ad] t" . ref t : ,
o e EE et i RN oy e s R0 of g antibody t
t$§olieﬂ§¥¥g§% %qutpgfr}gﬁtgﬂbtg Sotf % tA@é‘[Sépﬁﬁ@ an®déterifig which deletion

adm ni enerate an
mutants bind to the antibody. Binding can be assessed, for example, by Western blot or

ELISA. The smallest fragment to show specific binding to the antibody defines the
epitope of the antibody. Alternatively, epitope specificity can be determined by a
competition assay is which a test and reference antibody compete for binding to Af. If
the test and reference antibodies compete, then they bind to the same epitope or epitopes

sufficiently proximal such that binding of one antibody interferes with binding of the
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cells, 10 and stinmul ation of macrophages. Several
types of adjuvant can be used as descri bed bel ow
080 | BierEfeasd Eosyprdbtisueh tnfild dieis cnduge lsotxpﬁﬂg@z@or equivalent

ad uvant is preferred for ni zation or at or
msotherspsries: Mougrispiyae Eg"%ﬁa 157ke ‘?%Y*@%I}t |°§ Pplype 12G1
QﬂkWQ%ﬁ% Ponal anti bodi es. Exenpl ary preparatlon
“polyc &nal” i i

anti bodies, e.g., for passive
protection,, 15 can be performed as follows. 125

non-transgeni ¢ mce acfgimmn' td th 100 g A(31 42,

pl us CFNI%A@EF%%—%—@%?M& at 4-5 nont hs.

Bl ood i's cahb prdseit 1f1\r/éhﬁbn hﬁH‘féHtlZI%ﬁiclﬁﬂT%c ah@/or hﬁmamzed antibodies
separated from ot her ]ggonents Ant i bod

e chimerid ardéor hmmnuzedrwmg]@ng ylinsg spreifiG fr ﬂayta@mxl?lﬂ@apﬁde

%ﬁgggﬁéﬂmd&%h b orrg &[%%12 Ve aai\éﬁ{)at%%l f‘slar()@%:&gﬂ%%pdemﬁclty and

RETityRN S nowe bk Bmeﬂnélﬂiuﬂian@htlbad& hat ﬂraﬁldﬁgthelvtarm%tenal for
typi cally used for naking nDno nal anti bodi es.

MstobiieTaeka chimsriper BrapaEetp 8 %st a fragment by
injecting the fragnent or longer formof AR into a
nouse, preparing hybridomas and screening the

hybri donas af Mocamtlambfﬁhhhveﬂch@mﬁlmdieasi fically bi nds to

A( 3. t [y, ti bodi d f
t(() a ggelcr)?ﬁ%@ grz‘s I F‘g%élg ¥s¥ e?%@‘?}&%p 8%11 % @ght and
ﬁkéx&ﬁgﬁa xp%&]lgé hovd &eﬁ%%@ﬁﬁ%fcﬁﬂ? B %@nétfc%%ﬁ@éﬁng}ﬁom

ter screening can bé acconpl’i shed
detmnoglobulin pérediepments belongingith differens sp@ple,smEOé gxagpleghe

\C)lgg]:'l%hé AR qﬁ{l%g%geég ﬁjdg ltt'nlgglfeehan %&%ﬁ gﬁ@lﬁHélS/glaay be joined to

‘?n:‘ nag%oﬁ’sctérﬁg(@?gegrﬁé?ﬁs @1?(@1"6@'13631 hird VeG4 eHﬁnﬁh@dotﬁfe IgGl is
A. The snal |'est ment to show. specific bi.ndi ?%1
lpoefeltnei aAttyleo@l}cheteemm@E feisghuephylgpbpisteir pepsisting of the V or

antlb er nat.i vel L R&in £
bestep e Byt BapLpOitRE, BREGEIG G ok ol fom o

r}ﬁﬁ%%ﬁﬁso(gntl body conpete for b| nd| ng to A If the

test and reference anti bodi es conpete, then they bind

to the sane epi tope or epl topes sufficiently proxinal
such that Q dyidoatRr feres with

bi ndi ng of THe OC JC P US2004/ 017514

ot her. The meetieﬁnrhﬁinammdyq:nmbbdy” fierh teaart dritibdily somprising at least

353zﬁ@'ﬁig%nyvp@gﬁ&g‘%?@%368?%%'@%%3%%@8@ £ Saflhfom a buman
E{Bﬁijmm g‘ fe}&l% gﬁle%cceﬁm%qﬁﬁldnﬂ obuli® oRantfBdUPdridcat least one
ep

Odl es T resen i nvention a
f@ﬂtpwrﬁaltmimymtarmmngi tegionhulretantially Mmabnwse@nubody, (referred to as

the donor immunoglobulin or antibody). See, Queen et al., Proc. Natl. Acad. Sci. USA
86:10029-10033 (1989), US 5,530,101, US 5,585,089, US 5,693,761, US 5,693,762,
Selick et al., WO 90/07861, and Winter, US 5,225,539 (incorporated by reference in

their entirety for all purposes). The constant region(s), if present, are also substantially

or entirely from a human immunoglobulin.
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(i.e., chimeric and/or humani zed i munogl obul i ns)
specific for beta anyloid peptide. Chineric and/or

wheosanossesl anti bodi es have the sane or sim | arP@i/os2004017514
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specificity and affinity as a nouse or other nonhunman
anti body that provides the starting material for 10
const r uct i Dhe Qfbsttutibh BE friodseOC DR fimtniaZeninantariabigydonain

Pr oduct f Chi Ant i bod
B TSt S St L ke e

Gl é@vagﬁﬂﬁsdol?ﬁiﬁ fgﬁﬁt@vo%’ EkftlpEsutﬁE S&ne by Bhfitdk bynfBdmation to the

ger t1c engineering, from I mmunogl obul i n gene,
ﬁﬁgfee\mhablad‘rammsgwrg ftam mhfcﬂldh@ﬁl)%mtgl@éed FBiris ésashisived by

t h bl
AiiEae s B RS BB MR SRk o ne PR Fork
eg]geﬁc%g BRbR ; 2 Iﬁé’r?@eg?ée d Bt cnbelided oy with R minS a3 Vé@ﬁble

preferted.” A typical chineric antibody
fiamswearknddmains frowtwhinh dsrSPRs Wiste dsrivieRle The hpavy and hght chain

%?rtw&?%e RS9 ATl ONER AIRAS AL Pt aRd R dftibody
(?l bodl PRe Bhmbb BRI GeQtnt A b tﬂ'dﬂ@qhemcms ‘bfinararally edcurring

refers to an anti body conpri si at
bnwag h@ﬂhﬁ)d@@ n‘a‘g e b gon,sg]pqug gq:(]élep@‘@l ﬁe\fqrélﬁgwplgntlgoc{ws See

Efg[ g:&?@ lt %%Le act Z%é} ggaj‘ %‘rﬂ@ﬁgkﬁi@h@% afhBifein
ENLInbOH) 6: amﬁ(wmb eﬂdsCammezt ab,de) Q@Mﬁr ity

gﬁ: ?L(r)ndgl n%aé(%lggtgl e(slt ggg I}ﬂ@l‘l’% ?yn%i%?%ﬂoﬁ%% 6%?1? of t}rle murine

giérkis%i‘%lgég bl g'i %_’()b % at@huurgalg 5&52% oib%&%inunﬁﬁl@ﬂuluﬁ(lthe next step

s o8kicdi@the vtz]ﬁcﬁ, 16 ﬁﬁy, Tﬁsiduewﬁoﬁl ‘@9& cx:@m)oneg@sh@kld@p sgpstituted to -

WD .90/ 07861, d 5.225,5

p@fllél}?@ﬁ%%pli‘()ﬁelggsp e re%tqurw%dld ag? PS&p}E f o@e%})% %f?lhs@futlon of
GRRiah ahind ﬁga AR{ ks with RiBRAAbuldaetmiiBes, uiwamtmwdduytmn of
or entirely froma human i mmunogl obulin. -23 WO

2001108895 IRTTISISHB0IRkeT islantibyiy ekeiliag p hymppnimouse-antibody

h
TSP E 47 iy o RloeRb e B ARl une

$Bpohs caﬁrb'egﬁﬁﬁhhémtol thotifte a HAINEOrespsselih @ pdrivalan pat1ent or
framevvork a {;ts t he same or &mlaﬁﬁﬁonforn&tlon

tdveing pliuisel tuiaks) Retients pdmimissird hymamge] ajibodiss arde 8?"611 an
orialn T

SR oy L AL LAY R SO0 ARGy o i
SRSy CEfe MAMAIrtspants g medaged efonéxasqqméxyabtqctjeg amtﬂ;odles to the
wth the nurine variable frane E‘ |ntsfro cdjl
Uvendeizee ChgERRSule FFagE0E: ITHSEIT SHURCS HQM G RECaHAFRE  thcthod
vidlolvakth %gé i hﬁhﬁi@ﬁgoéi‘t?fa%‘ﬂagﬁoﬁ Risbiafde téRAbIopR (BIACORE)

same ofr uman anti body
and/or solid-phase ELISA analysis.

Certain amino acids from the human variable region framework residues
are selected for substitution based on their possible influence on CDR conformation
and/or binding to antigen. The unnatural juxtaposition of murine CDR regions with
human variable framework region can result in unnatural conformational restraints,

which, unless corrected by substitution of certain amino acid residues, lead to loss of

binding affinity.

-24 -



10

15

20

25

30

sequences. The human anti body sequences can be the

sequences of naturally occurring 10 human anti bodi es
w@roogamshe consensus sequences of several hunaPCT/US2004/017514

anti bodi es. See Kettleborough et al., Protein

Engi neering 4: 773 (1991); Kol bi nger et al., Protein

Engi neer i nghésebettion bP Ahincnanitd feaidues foetsubadututlomm determined, in

92/ 22653. Having.identified the co ntari tg &

PRt @NWWPH@IF@& (Gempper hardyvars éﬂ are are described herein for

#) }ﬁg&{iﬁ&n%ﬁﬁﬁﬁﬁ eP6# %f%ﬁhﬁ%cﬁé&ﬁés In general,

nunNo I'ns e next step 5is to determ ne
itlolechilar inodelayre prodiatdetartmpfomisebisd sonporasiosnghwfgiobulin

be substitute ti the pr rties of

SR a8 gD i 59 DS PRAg af o {F amiza,geid

A queiieRRi1 8Ty RAi1AG aths! @ HofH48E ofséiRedtrbd@insdilondl sbﬁlctures and
qn| m zed, because introduction of nurine residu

thecheias esderhains slykwiog thegreatpstispp@pcsimdlatifnig/ a5 selected as starting

hun?nfgggoé]hmn% nrfgé%ﬁc%]'alg) ectilar ‘r{ W)C}{a%’%o&%ﬁldlﬁk %;ﬁﬂﬁé‘%least 50%

0] erm ni ng

EQRBARSAerfR aRSeRRTdITbMBdd el pmferaamﬁme rshajrens deast 60%,
in a particular patient or durln%¥clln|cal trlab1 ved
Pave, 8@%59% AedHesER Keat I RTERATS ate sefRcfagdar Bedgling. pehe solve

gtﬁl ? ‘%{}?Q?%a{ﬁe LEY8SS6S ﬁﬁ@feh?élstbett\k@erptﬁg lBhINGnino acids

mnistration of said therapy.
e %M%nb glspalis ehdiss oremuiestheifgmodoledyphng thasy in the starting

oLy M0 aDLLposca e, Lhe IRE Ry bR

EE?HEIB %lgﬁulhf‘ qyiﬁaﬁe}p tl%nl%oﬂél it REinad By ehé}?& ﬂﬁhﬂﬂz@tiﬂrf a’iﬁeby verifying
asnon resonanc€ technol ogy (Bl Al and/

$1®alt il apuhassere BlithBrepmapyete é1sta@e¢Stfmm oaqamh@roanééhqtrb@ﬁﬁi lengths
man vari.ahl e I on fr k residues are
@E%ar?&?hé‘b 1?%& Ao @mgmg “their possible
' an uence qiheGRREGELIAMb 1a6id residietls Tor sbib@ﬁiﬁungnbm also be
antigen. The unnatural juxtaposition of nurine

rde@mmdmntphrtsb)y exaveinatien ofibe eharacierisiisp RT e gyno agﬁs at particular

,
ifebots b B Ral b By G B FRioEARTor SERHEoR il of

iﬁﬁic@% sSmidERAdd. Fdresamele, whemah aginafdciddiffrs be2wedtd murine
004/ 108895 PCT/ US2004/ 017514 . The sel ec tlgge of . ag%( ework

aleriable segienGempwpricighidie pud ¢ srlegted bapan regipn
ggs SRR i, 6L 4D ARABYLE gh&ﬁ& i i RSB the
AR S5 erein for producing three-di nensional
ﬁ;efenﬁframawuﬂmhmb ukidnfrorn tlecubess. antihodpewbemit is reasonably

m) ecul ar nodel s ar& produced starting from sol ved
sepeetedithakthe gming#gitiogl obul in 5 chains or domai ns

thereof . *t?) Ch%h%o&aqelﬁﬁz sl BdeRaRegRPAr ed f or

am no acid " Sequence simlarity with chai ns or domai ns
of sol ved t(@) ee-idiadipngitémalCDR ragidnir es, and t he

ST o P BT R BB 8 R ASSUORR vt ..

of a CDR region as determined by computer modeling), or

(4)  participates in the VL-VH interface.
Residues which “noncovalently bind antigen directly” include amino
acids in positions in framework regions which have a good probability of directly

interacting with amino acids on the antigen according to established chemical forces, for
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points for construction of the nolecul ar nodel. Chains

or domai ns sharing at | east 50% sequence identity are
w@edogaossgs f or nodel i ng, and preferably those shEr/Uso&017514

| east 60% 10 70% 80% 90% sequence identity or nore

are selected for nodeling. The solved starting

Slainfslé, byasydaygen Boadih,eViart deraV hawfdress, Hyd:rbplnmmeractlons and the
between the actual anmino acids in the inmmunoglobulin
itai ns or domai ns bei ng nodel ed, and those in the

starting  shufdmed ik BB0hi beds ALAMA(BY REnACPal B€Qhothia et

assenbled Into a conposite 1 mmunogl obuli'n. Finally,
aheuprd eWhes frambwvoddrebiduen es dfinediiyr{atat eior., awer apgonstitute

AR R PN TR AL Py T E e

MG ERe %ﬁﬁbd’&ytrﬁéynbé:&@é&&fifok YulGififidh ambehd hl!il’naﬁzedr fgibody.

sel ection of "am™no acid residues for substitution can
E.bsdudzsewhldle amr“adjra,e@,t to a CRR regivy ivsdads HaoR§1dfesidpes in positions

h f th
s el adigeREiosineior ipotE pE e R RS inthe Btk iaEnce ofihe
ﬁéﬁﬁ&hhédﬂrﬁlﬁﬁn@bﬁﬁhﬁ&ﬂ@ﬁe SrexahpRingasitions irmmediaidipadj acent to a
aci ds. For exa | e, when an am no acid .di erse \ﬁe
&DR.nd drfined Ay ik oF a&ildh ay é%fmkchoé@ﬁ&ér@ GehaC ot ahd Lask
ilg]:%@qe o1 V%ﬁés%%ﬁn& g&ﬁﬁ are gﬁf@ﬁ%fy"‘hkeﬁyeﬁ' idt8act Wit the

am no aci usual
amEd ddidd 1ﬁdhéJ§ZDRI9 @nd €if thosah éioin ﬂwanmp@rktmtpﬁ theflehor CDRs
fromthe rmuse anti body when it is re(ﬁsona

g&cbge@pg@ akimyy. Mfge%\fﬁr, e adiacent 2’6‘"{01")01 &H%%%%ﬁtqlvctly with the
I
@Hl? g?zec{l gg{e\%&i e2¥i?> gtélg ??919(:8}62 v\%ﬂf@fﬁﬁ Clgg@raﬂad@@&m by reference)

(md gelgctmg thése himnabads frémahadonstr nzaydpriesisahle o ]a%ep all the antigen

det d del i
PGS T PRI DR L el Rty o P o

"noncoval erddsiubd M @ihdrdede ifliefREWith'a (EIDR|ngien’amch1de those that
acids in positions in franework rtg%gons whi ch have

grmdbtmmbfabb)r secondatry diriadeal genalyspﬁ dp rarqgatq,al pﬁelgﬁﬁl%sufﬁcwnt to

25100, B B0 BB e BRE D P e s  con

AR e itntiikd b9 gas ﬁag dith@e-diaensitar] ibdbisofithe dermor
hydr ophobi ¢ i nt eractl ons, and the BI ke
fimarsasiokulie (4 & na capputgs SeReratedarofsl Kéﬁh%egggmﬁ?m&l model,

g‘g(fl%rﬂ j tgtile Pﬁ%m%ﬂ FohBE ﬁhtlb\%gnsho% TENREHaih %ﬁin‘i’&&‘o’ids &stside of the

pra, constitute
UDRE htdaro@d:seh@ﬂm (E]BRs dnebaves gmﬁmnelmhbﬂ;ty@iﬁmtmaanr@ wigh amino acids

supra, the am no acid se tibod
SRR EDEE PP LR bOIBEY FLT S B RO ORI B detions, et
3 th B Mnino acid positions, the donor immunoglobulin amino acid rather than the

acceptor immunoglobulin amino acid may be selected. Amino acids according to this

criterion will generally have a side chain atom within about 3 angstrom units (A) of
some atom in the CDRs and must contain an atom that could interact with the CDR
atoms according to established chemical forces, such as those listed above.

In the case of atoms that may form a hydrogen bond, the 3 A is measured
between their nuclei, but for atoms that do not form a bond, the 3 A is measured between
their Van der Waals surfaces. Hence, in the latter case, the nuclei must be within about

6 A (3 A plus the sum of the Van der Waals radii) for the atoms to be considered capable
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Resi dues which are "adjacent to a CDR region" include
am no acid residues in positions imediately adjacent

wo 0009nesses nore of the CDRs in the prinmary seqRents2004/017514
the humani zed i munogl obulin chain, for exanple, in
positions inmediately adjacent to a_10 CDR as defi ned
Sfntéadpting, Of manCBReathedrilehadl by fiGhot bi tq Gdeaparty In determining

Chot hi d Lesk JMB 196; 901
Hbsthe i anBaREcan B Vg CORFrit bisgienag il gnsider the last
ST RG4St Hegv§ H8ifeBR Qgggaﬂ bf GBI, he@isé B8m the viewpoint of

acceptor, stort the and reduce
gtffchuref tjnesel\ibammoem,ds tbhhavad]mc@ﬁpaléﬁf e Tepmnersorkay

i nteract directl t he e

sci ence,  24wina sdigtabsre Sappdhol BN R inEhuRisgidgin e

éﬁ)ﬂsefn%ﬁl%g G@dntikied ANkt 28bBEE Wh TH@%VWMsﬁble(i&rfﬁcfmm of each
dondor may be desirable to keep all the a

fremewotlsaminetaciskis paldelatelfin five yays (11 hia the gk &Ptlbodg’s and (2)ina
nt es .t .hat t

SRR RS Ay DO o SR
aﬁfe@éﬁé@ h¥tviden Wedst hiainbaRA¥Bd® 10Gqh&reiangsirompadrimbre shows that

ctrioh bR BATEBST BB oS (o< e lemeE o gy P TDRs,
C%thegegofeetﬂét(%ﬂe axﬁ'[n% daﬂﬁ'g tn#eflélr%j 03% 2cBiAh B CORR. Solvent accessible

I 'mensi ona nor 1 nunogl obul i n
b@fite aréa afompiniies acd mexycicschlanbated based\on a three-dimensional model of

L e dyenst onal model Bl 6oLy el the original 16sas
gfr Oiigzgnﬁl ERRFRRFUOSE ML, B1o SRS @UT)IBAR o vd@0tkre

Ity of Interacting with amno acids in the
m@spdwweﬂ hdreugbmre&mmemgl?ravwwcmb anzeaacids Ry also occasionally

drophg er [

CEEPUTR 5 ERSTRE S Fond P Aoul PRSP AR mevort
LA LA18 thAGE QR SntadREIORLUI i N ami no acid nmay be
sel ected. Am no acids according to this _crite

wi || gener éfhe;mmm acigs af S@‘éeféhmsﬁl%ﬁéﬁhﬁ frammey iﬁé‘ﬁﬁkl%?wn to be
t
é%l.ﬁi%lg?[ri[ﬁ rpgﬁé]e % R 8% ?Iahaﬁi{oﬂ c%é%ﬁ}glz eﬂ{éﬁng%ﬁl the
1ﬁ@1€faﬁfy%ﬂ'§od1és (Q}hb&ﬁzh m&hEéiskg:hm;ﬁHlothxaret ek, supm:and

Foerait B S A0\ B ot
ht%}eélcgf Chifelse algﬂ&sg@e{) 180 WBnde R, PR Wk krQidied nﬁﬁ&@ant for CDR
measured between their Van der Waa

Sc@ﬁfoimﬁﬁon bie anatysid of thhetrhtttes of samem] khdren mtcbceileSmIéle antibodies
be w thin aboug sum of t.h

th
RaDE< il 50 § Bt hBPe R SIS BTy PR on the
c%ﬁfomaaglq 64’ &x@%ﬁﬁ@s P@ﬁ\e@%@ Qi orkt fesRfuch Wi’cﬁfrﬁﬁbﬂnﬁ@ls ofa

I'n many cases t nuclei will be from4 or 5to 6 A
apacticall alasd etecefeirmeil g as Waeomgal”aw@mﬁ nEaneiep! gesidues include

B e

afs, 99@4 a8l 59161 GRRD4 JPaRAS ey ERAM MAeitvhapstnds (efg CDR
stfucture, thHese 8 am no acids behave nore as pa of
tdmelcﬂr@rdet\mnmmg residues) can be identified according to the methodology of

Martin and Thorton (1996) J. Mol. Biol. 263:800. Notably, the amino acids at positions
2, 48, 64 and 71 of the light chain and 26-30, 71 and 94 of the heavy chain (numbering
according to Kabat) are known to be capable of interacting with the CDRs in many

antibodies. The amino acids at positions 35 in the light chain and 93 and 103 in the
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5 Amino acids that are capable of interacting wth

amno acids in the CDRs, may be identified in yet
wapeithessdsvay. The sol vent accessi bl e surface aP€rUS$004/017514

each framework amino acid is calculated in two ways:

(1) in the intact antibody, and (2) in a hypothetical

h@lveehhia ae@niss Sikélngo diterhdtavidnthiclioRs. WAdditipnal rGDRees which may

b A SR b BRET EELNEET, BISSpoiosy o
FOAL akd WAGRS ’1599%{) thgzﬁz T ATENOLLT ARGl abOtesRbd SFdmier”

IS at Teast part ocked by the CDRs, and therefore
telaies im‘d anitinse aemdjles n e lramap vk region olosely tnderGDRE(P-e., forming

Spl 1\6/‘ Pl ?‘gé:%z)sfbg lgg%,R ,Afaaqftﬁlp%gne%ﬁl%ef 0S nq1nr§ och%‘f(ie of THe donor
%ﬂnﬁ)natchcpfh@i/er this tRE a@ﬂeﬁ@& hiniBadid O¥ien they bigfed to bedn ghe, humanized

Connol 'y, J. Appl. Cr 16:548 (1983) .and Lee )
Rumbaeglebulin is mferrgl n ﬂwt@e,rgla(li,g:pit)aln BEiresgrPae egmteractmg

I 5 er r

S B CRERRA, Sl LA B hAASINE) el AR sometime
5&Rs0skh Giohe el a)éceﬂ@c)f ininheoElobglih hs&thounlfossr ofeffinity of the humanized
another franmework amino acid that in turn contacts

;Ih@umr;ulﬁhe amino acids at several positions in the
ramewor @ LR he O - TR Bh&S TBr ik

CDR confi r?ria 1dlﬁQ§)\%>ﬂ1cB p%mﬁ)a{bglg of mter%c??ngmr F e
thahi26’ HoRsl: those mesidueant thb duEfscet@twedn VL and ViIEkakdefined, for

Slmple, byoNgr oty gad Byber BBo Rl ofsad SRR 83485286 1985 or
tg‘lﬁﬁﬁ@ F At 5 rhetehGalpy, unﬁﬁfa?f)é’dk@@ resfﬁh@éisﬁioaldtﬁbql’efalned in the

ent | onserved franmework resi dues |nportant for
ﬁﬁ‘lﬁanxzedlﬁmnbmly] ibthelp fiffon diops those in th dusen fememesksof
sever .al kn m%e%%ggggﬁgﬁeo S nti %Oa% d%%ulf?l'ﬁ?é %%%gove criteria can

fell into uctural

be %ﬁ@éﬁt&t@& TEdRSSaabduSests ol 6ﬂ}ﬁoﬁ of amﬁmhmmd@ fulﬁﬂmg the above
CDRs. Conserved framework residues W thin nenb

@ht@ua are mastibred. cepssionally, thare tsrsomerambiguitycahoyh Mas era

e Cano [ ca ;
partcsl ipind 430 nidls ARG SRUGTIS P ok Gl e tiboglobulin
ahaplddasd, bRS bEWRSh Bds thaParti@ifar Sbstithtion, 3he othér afiwdhi®d does not.
of the heavy chain. Additional residu

AlpaeativeaagiantaprmplogipopLing 1 REesuced rap be te&geﬁﬁpfap%he assays
%%g@ﬂ}%d?@r F&TI}E H‘%ﬁlj‘gg gg \3%’ Y ] th%%ré\@fréd lisog T&ﬁﬂfn%lected

bly, the amno aci ds
at podijsuatipshe QDR%gloﬁsﬂmmnaZﬁze«ifannbedlbs ghsultanitiallgidentical, and

26-30, 7 d.o f the h
Tl RSHAS fheser R O Bdee B b ffnor antibody
HERGRERE Lih RErt ¥ tebhblof BndrdRSt rhily PRAsiraBRIo BRdifHDne bhthore CDR

am no acids at positions 357n the |ight chain and 93
angiof®® mndif me-azﬁgwbm@mg/s@@sﬁw eiie pgimy/apd/ps 1educe the

heav chai n a o inter
ety B¢ ugalooy chmiia): ofy Sk lidbemt P e atered
ttB @nﬁ%smﬁ@lﬂg ke aélﬁ'&fétd thbRIaP66@ bflirikg of Bm‘dhfg a more favored off-rate

nmet hodol ogy of
of binding, or both, such that an idealized binding constant is achieved. Using this

strategy, an antibody having ultra high binding affinity of, for example, 101°M™? or
more, 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

techniques, as described herein, can be used to alter the CDR region(s) followed by
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Foote and Wnter (1992) J. Mdl. Biol. 224:487. Such
resi dues are terned "vernier" residues and are those

wo e@iudossss i n the framework region closely undePCT/URY04/017514

(i.e., formng 5 a "platfornf under) the CDRs. At all
these nunber ed positions, choice of the donor am no

d %Bdﬂ”tﬁé rdsﬁ%tlbhﬁilxagcmerebwks forithodesired chadgen binding. The
iffer

to b the h bul
PepdmgSare 1Hid toahgih ?@%@‘3 Cantapiafe pipytCbR i paless
gﬁm Bﬁzcs'ﬁ %thh{%nfl uiHR dnfidhSibe aiﬁ%ﬁ;ﬁé{AM@x)frés(p%hse is

aCI t chal n, may soneti nes
ﬁlﬁtﬁﬁﬁmadfd*rmﬁdhé Accc@mngty, asrﬁfmit(g] abaltenedwibahgagtin bmsisng affinity
Fs Pl Sbpesnicts i BF BPBOTEH T SEUE R LGP rgiipody pptimized
fR DI cothbipbd HFn?hng B 1&@@nﬁrﬁﬁ1§§eﬂ1&$}b ghe@shiated (Reée, e.g., U.S. Pat.

I nterface between VL and VH as defined, for exanple,
Dip. H656,46 amhtl. &@@erPubmszOOZQéﬁm%% Sci. USA,

82: 4592- 6 198 t hi a I

unus ui‘? gléﬁ({laﬁﬁr 8’%.“8%@%5 § Opgggglerag? g(?&r? ef‘sﬁﬁ%@ t%mtemme
HeRAirARAcANGS &@H yndlfndﬁ&mmd it futibokdy dinditpsel/érmintineogenicity by
human franmewor ks. ggneral one or pore of the a

0
systengically fqplqcmggeaph @f SoorEPRs ith 2 hymaryepunterpart. mfﬂe resultant

s ubst .1 ut ed,

R 5t e R, STRREARR) B oRlporllimiRE ot
&Hﬁh&hbgdmﬁcﬁ@ of@ackeiDrn a]h1l thtis wayethe tive clivivellpirhpatant properties of a
about whether a particul.ar amno a neets the {e\bo e
vty o alepBp et AP ETRO ARG i BROET TR g

t%rﬂ?fnt% ﬁ‘jgme repé Mt £ @oﬁ&%oﬁﬁﬁé i@k io8 U -grafted (humanized)

e ot er of which does not
%meome iabodaris awdilablerthen gheoniire naned of prithedise gergasentiag the

d d
guSrie R PR, SR Gb P Er el O TP D Righ fnci
%&bﬁ@iﬁ@ epdﬂ§é1 abdiNstlehiéh §IRBr CEM @05tcthnibAlRRIlEaBe, e.g., Iwashi ef al.,
|

ant are subst anti alu:% identical, and  npre
Marmryunazmw%s‘am (1999 h Sushranawpinaeh Abovrpier idsgtisyiag sqsentlal

ot B Y 93 Sh g o G s

% thE£ 8¢ BxthahLedWith b huinde canitbpan CDRAWigrs aleessémt[al GPR region
of 'the anti boda/_y,and/ or reduce the _inmmunoge

tCh@nQilbleleH@idi}ﬂge pihew wcceawbleolpsmf@n?t&% 8%1% 1%8
ar &;i ﬁg erggtg%%i)ngglgggﬁé/s O(QDT@B gﬁrh%@:ﬁ@ vﬁéfﬁ)rﬁe&@ﬂ/ €for example, site-

nore fa ed off-rate
Qﬁrebﬂeﬂ Ghint@genesis. ot his wasg Ithet @BR @n thehdsd iegrgindsiediorgtain only the
constant i s achi eved. . Usi Bg this 30. strate

AR B beTavm AN T RIHRY R BRRERGEGICA the rp@%i&mg jgino acid

hg thr&%&u% @5R. JREifan ol RGBS p(ﬁhbﬁﬁ)ﬂhe donor
onor sequence I s referred to as a bas

s@mRem gefibd dsalshireferred o asrabbmvmtq:cta@D&:g@ﬁmgdfqrﬁmhmcal details on

I d.. Aff
?{gﬁta rrggmgéﬁac Blgllq{} gge{, gtg:t]{ag}ur% ﬁt&%&%ﬁugﬁﬁgg Ei%ﬁ&')HQng 41.
f@bbOVedntMes &3 V12 WA hOBEP 33 P8AY (0B8N W Lhrhbrd éf al., Crit. Rev.
Oncol. Hematol. 38:3-16 (2001); and De Pascalis et al., J. of Immunology 169(6):3076-

84. (2002).

Moreover, it is sometimes possible to make one or more conservative
amino acid substitutions of CDR residues without appreciably affecting the binding

affinity of the resulting humanized immunoglobulin. By conservative substitutions are
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screening of the resultant binding nolecules for the
desired change in binding. The nethod may al so be

wae@d/ 108398l t er t he donor CDR, typically a nouseCTDR004/017514

be | ess immunogeni c such that a potential human
anti-nouse anti body (HAMA) response is mninmzed or
AVaide® Sombransit sugh ws glysaleDR( Sile, deve asy, igbr; @sh), ghhaeydy; lys, arg;
in binding affinity 5 as well as imunogenicity can be

P&d and scored such that an antibody opti nized
for the beg gdﬁﬁ%ﬁ@f &ﬁgldgieg %rrbﬁbﬁﬁgtl&%i‘e a0ERHRARRIa8] Fatnework
are achi eve see . 6, 656, 467 and
kinfo deits. thatuioe uﬂﬂ@ﬁﬁl&ﬁO‘tﬁ‘d BMAil)Jmamnmmoglﬂbuh@ p halgppsition.

CDR f
bt sctpn o P BB . SR G ol algprpquition of
M ARE Y oRAMFHBIIRBE O theBRHICAERIpobtBnOY mbfe typlcal human

system cally replacing each of the donor CDRs with
romenogioriner Far exanTie subgitntionmay bad@nab%e Washedhe 2gno acid in a

lgl%nél? ?l]é‘ﬂ%s Ol}‘ﬁﬁ?fggoglg(}ﬁgf%) %c%g%t]pp Loty Hﬁ%&ghlﬁf is ;r%le e tﬁ&%osﬁmn and

WMol ftindalg amihbReidtAMe dpnopahiuasglobuli is camn.hotrhafbethat position
bi ndi ng nol ecule, i.e., antigen bindi.ng

| ﬂmhmn@gmp@mqg}ob@m@eq@@p@sﬁ A7 Pbgn theraming Iag:z}tm ggragceptor

%E c?él%@g;hoff g:ﬁ% RONElkL | 1348 R c%&&ﬁﬁé 88ino ac1dt in th the donor

ormo anti avai | abl e
tifmuacglobdipanito rafe, ﬁailzttlviechoi pther hepae s@mlencmg #Wieether a res1due is

systemati ¢ human exchanges c eene

a«'g@ &orAchepteiIpAn f?DR YREWOLEEAUenCEy %’Py&e{l %f)odﬁg‘gfe% when selecting
cﬁlfc%ﬁtrfb%ﬁﬁﬂ k& eDRIQI @b infatio €Bor example, if

ml{éﬁc\)/{/a%geiﬁn%aﬁ% b% . Imunol . 36:1079- 9110( 1989) P

$adhmaat1ca;cnmsldtsuh sabs%tnmmorf afra residne thfa‘ylsﬁ gredieseaseptar human

G Y ?%‘F %fgﬂ%}l&r%%%?@a&t@ﬂ@? %Iy%le tgs?%f)\;sllt without for

SXENBRN JE thoMackmat AR &t QEdsedrp Fort acﬁDﬁy ey ée alimmated to reduce
esseritial CDR region cannot be exchanged w t hq

umawemm@tsecqms@sOFor ensEple Maclaetation pidhe ifQﬂ?“Glflg fegiiues may

6@‘(?(?&61'9% éé%gpee[@%rlgnéar}égrg#cg tﬁgx_ﬁalé Iﬁrgeﬁ%%v gi n’E}?gnc@a[RKLSVZ(2 0%),
18 (Ohios), Wary(1. 8v/s)eQ¢§>I(0 Q%9), mﬁe(n 196), 182 (O YR X O (03%) and 1106

retain onI

.(waogem 18 @1080s B AP gl IdriP oo (o5 il ge) S41
BrOPORTEIe AT B LI PAYIEE R 2 BPL AR 020, pose

tegitérty IniibetviamhetarCRpigalaiiine gclaﬁm thet letami frahevdek giopsnot dlsrupt

SR o S0 5 B35 S B g i

e&uﬂ?&:tram ! aeid. id ﬂmﬁr’cﬁé d&&br%ﬁﬁb&d@%hé@% dis t5®8 yPitdl fethuman
Hemat ol -16 (2001); and
DetiBodies theshwenarated amhbo«by mapbe mﬂd@ ggss IBOWEPER0T6- 30
84. (2002)._Moreover,, it is,sonet.i
one or nor el REoHER TAY | 9%use§rheﬁedn a{g{fgatgg%‘%?h F{ ota}(%ﬁ%&g g at that
ga%tfoﬁ% g ﬁiaW' i abBRUL0B[RERFILEPIYs thbh abdiit10%, h&rbpf&dzra‘gly less
finity of the resulting humani zed i mTunogI obul i

cthars ehyoud 696y evenubperd prafer legg than about 3%, even more preferabl%// less than

about 2% and even more preferably less than about 1% of sequences in a representative

sample of sequences, and the term “common”, as used herein, indicates an amino acid
occurring in more than about 25% but usually more than about 50% of sequences ina

representative sample. For example, when deciding whether an amino acid in a human
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-29 WO 2004/ 108895 PCT/ US2004/ 017514 i ntended

conbi nations such as gly, ala; val, ile, leu; asp,

$py gin; ser, thr; lys, arg; and phe, PET/US2004/017514
Addi ti onal candi dates for substitution are acceptor

human framework am no acids that are unusual or

aERpRT séquienée i (rae’” orfeonmgind blﬂ Iwﬂi oaﬁbn bbatefpobletto omnsid'ﬁr only

These am.no aci ds can be su {IPE am no acid d1
Piisam DR ATER SAReTSEE M B coldifg wib b S HonSk 5in8 eid is

Al DYool °<5H Hﬁ)u@%b’%ﬁ@l&‘é&loﬁ%@én%bs MbredPéLall human light
typi cal %urmn nog

I ns.” For “exanpl e,
anld)heavywhamrvanalyle h)%ldlﬂ? sequamee amspacnéelamrweé@mq '$ubggoups” of

human franework r.e [ .
Pt A TeRe e hoelRetindo Lo et PRI B Ago acids

aféGraideritligl ﬁ&‘l‘tﬂfns'(ﬁﬁyﬁ% 9] Q‘v&bifd) VBhé&OdeERling Q’heﬂhbxadn ammo acid
position 10 i n human |nnunoglo ulin sequences; or whe

fithe hemram accgpiod séquenéreis drase’hard comned) ﬁ@@lﬂé bhuman SPCﬁleﬁ%FrSelt will
hat ILti on COr.I o) |
togtgn h%ﬂ{ﬁf r eBBPBIGth se h Sagl s?, pear s?igil' ?Is%lgé glbgfbup as the
&@Eorlgéq@ac§equences Whet her aresidue is rare for
acceptor human franmework sequences shoul d al so be

consi der ed Adiiionsbrandidaes for BbsHyEEN P aceRIRTRHEAN Famework
Dags 'flc%]s t?l?tr\?(éﬁlg Yl n%lttltf%d Ot Qf‘jfx PR urfd@f the alternatlve

exanp tionresults in-substitution of
aleﬁﬁﬁllod peoplobad by €hma[aeetfcm sugea.e ptiditionalnandidates fevsubdtitution are

ERRATCRgR TRk Fin P4 B RHRR e 444Dl & Rt o & CDR region

NRAESHENSM Hd/8CdnYict Hefihitiof®y be elim nated to reduce
I’ mmunogeni city concerns. For exanple, backnutation at

the fol| owiAlitiesil darskdatesfor sublsmmmgmelreaaolcezaatimclﬁr@mﬂvnamk residues
‘;e(trfgrgg/@plogté C%%% 8£ gfnb)é'lsﬁgf%ipneiﬁemr k seqll?enc qlfégusual donor
(flemfeQorit %er%lcfu?es ﬁ%thoﬁjtﬁgt drOra3ddr @idual (@6 deflrkd ll%am)&tiﬂmunne
vh = T3 (2.0%, 1(;18°,II102,823 1.59
mﬁbqiemthatmgmo(l 2Fgomuripg antjbpdiesy the mefsgroup gapbe gfgezmmed
ep bt Aot B oot it yARGRREL LA, Gonsensus

FTIREB UG sg@eﬁc fidfercaiced tpy pblhEtoadmﬁndmdlyutsmcmmn thieemurine sequence
Mor eover,

repl aci ng an_ unusual n&s 3cce tor i n(o
avhigh emngg Mlvatbr Ahiusenl sesidyes Ff@ﬁﬁfemf te8to aheqt @H@%ﬂg €8
r&@ﬁmp Qrgp%?osatl Eugd/glevér}ﬁ% R dufe% ar{f%ﬂed ek ddQ HcBifires Efé@lcted to be
uranrze y nay e | ess | nmunogeni C.
tig i Ottt €0, biading Sﬁdbambetmutedl Mthire edsebieawithin the 12481 HUK

seteraifythab R o BT o it e
t(?%)q;a/e)\a; U¢m B, L?E f§4lp(fzes‘%j Y3Y(1898)sarkdhvegs @y

re pre era 1y 1éss than 30 about 2%
even nore pAdaclmmafﬁlcyndlé&ss foh awbstibdion al%mf-g@@dw@rr pbdues
in a representa

SRR on 53 SOl TETSIONE it GO o PR pfplof fftbody

chain (i.e., a human antibody chain sharing significant sequence identity with the donor

antibody chain) is aligned to a germline antibody chain (likewise sharing significant
sequence identity with the donor chain), residues not matching between acceptor chain
framework and the germline chain framework can be substituted with corresponding

residues from the germline sequence.
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occurring in nore than about 25% but usually nore than
about 50% of sequences in a representative sanple.

wo-004a0880p1 e, when deci di ng whet her an am no arCTUB2004017514

human - 30 MD 2004/108895 PCT/U82004/017514 accept or
sequence is "rare" or "common", it will often be
pr ef er abl eOtt@r genshegecifitl aminb acid ubstititédyiseliscagried labove the

LR o Sl SIS o B
a%ﬁf”ﬁi@%%%ﬁau dntiéal'to tﬁ’é frarRWBR rbgi8Rd of AP ﬂuﬂl@ﬁ‘éﬁtlﬁ‘dﬁﬁésrfrom

varl a I On sequences are respect i vel y gr Otlé)
which th@ubgnecﬂl@pséd oDf sourssp mwm@é ghetamaino aeids ésihedramawprk region

ho ous to each qthe hav he i1ds
AT TR EI S L .
YARD iiBilek Renybeke rsu@dﬁhﬁ[ﬁn@ @f ﬁﬁﬂn@woﬂ&ealdhbﬁm be tolerated
acceptor sequence is "rare" ‘common” _anong QE snized

withoatrepprsciabte o;hange ofthe éWbeéclb?rCéfaéﬁlaB{ of the f"ééﬁ%’ig

Sl 500 I R SRR 850

ﬁﬁ&%ﬁm&mﬁmﬁﬁn@l@mﬂmﬂ@ﬁe@ bt leaT86Y%4 dequave n&enua;ntormhmmmmnable
that would be 1dentified as part of a CDR %%4§1 g er. ¢
finmeworleresion spauenge PF FOTSERNS §f Hirdseaugye pthepgmbodimen

ﬁk an? @am k&%@bf@@ﬂﬂhﬁﬁ%@é%ﬁﬁﬁ@@%ﬁﬂ éM& B A& 90%

am no aci ds that woul
pﬂﬂﬂ’ablfyl %%,asorp @réfembly&)ﬁ@@@#’/egaw(mr Qﬁ%lecqltehee NgMIty to a human
and/ or contact definitions. 15 Add &B‘%‘ candi g%te
yarable Famep gtk 158108 SEIUROCE BT BRUSPRSHRBIIR SPALT TR

HOER d&pa{&ﬂ shiSstRuti Ak GrdinddGuspigl  donor framewor K
resi Rare or unusual donor framework residues are

those that Imeeempleey embadimsnisl th¢ hemaeirehanibedics |0ﬁ§hef16Yenti0n

muy.i ne es 03| t r r 10 0

B gpedt bty ftahegL ot sl I ooy b 1o
bﬁaeh{eﬁﬂbdﬂh%tsf aal AUBodeSb the isvehiNEdrf hare bikdind aﬁﬂimftfee of at least
fromthe consensus. 20 These donor (§§C|f|c

dif’ &0'¢oc 5 May Iﬁfmaﬂy thegppertimitof hipding ghiiguty of hedumanized

nce . [
Iagé{a%cﬁ ? Al gegﬁ%wb ?11 ? %? ?ﬂéﬁé totr %]Vﬁ (l# ﬁgalt' ?k the donor
RRein0globaRe NOE8h ttﬁﬂdﬁz@f hmﬁrdf Ibﬁfdntg%fﬁdﬂpss) alsor W1th1n a factor of
retai ned, whereas residues predlc ed

dhilepyfort emfiver ofythaiof dlpﬁ‘@f iggpneglobyliat | @F@Hvelﬁaﬁlg binding affinity
! es%g USHel 4 fhat gﬁ 3 Ity %e 5@%H§ﬁﬁ§n&) BdsHeRioASRe.g., an

re resi e 12A11" vh sequence
laﬁﬁb@diehéff&lg'Z&odoi ODRs, ankdi alcce{plor?[%s, butro FR subgtitutiong). In such

2.8%, D83 (1.89 d. A85
SO EAER N ER M T
C}%U{c{ {hRQ- \A}:?Eh S RE OF BErOS- tb TRIFEBRY dé‘rez!itéﬁg R th:ﬁc&f the unsubstltuted

exanpl e en-an acceptor antibo chain (i.
hintibodya rFortmaking behperishas, |anTngtM @ﬁ ¢ Varans a@@h@ﬁbﬁﬁ:@n be determined,

L{[‘ggg}}: I tﬁ/ ﬁ%yﬁﬁ@@]&gqg% ;?Uﬁ‘ a{gtp Ip % ggsglﬁmce RinBlun#Efed Ragents)
Sdr@otdpe B binding assays.

¢. Production of Humanized 12A11 Antibodies

A preferred embodiment of the present invention features a humanized
antibody to the N-terminus of AB, in particular, for use in the therapeutic and/or

diagnostic methodologies described herein. A particularly preferred starting material for
-32 -
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-31 WD 2004/ 108895 PCT/ US2004/ 017514 O her than the

?ﬂ@ﬁﬁd:tidrﬁof&iﬂrﬂmlz’edlaﬁub@disd ik thet mmlmasmmmdgr 12Ade 12Ahé is
r amewor k rgglons of hunmani zed |nnuno ? lins. a

spegHiq fpr e fermines ofAR aahbashsrn shogrton a&%@@{iwdﬂy for

P a6 AT i R By LRGP kS AT oo

Pﬂ{g\élc%sﬁs lﬂﬁgagﬁdﬁee tpﬁagd)e%lﬂoﬁg) dfeant ylaideplarue (B@dE)]Eam;ﬂ(ta IDHRIH‘IC in vivo
| e Oor no | rec contri 0 eclLT1.Cl

aiticny o6 el 24N Antpasiidy despriied B Ftaot Hr Theiaging ild Squencing
RS V&ch&glg%ff@f}hAwsﬁt%ay ﬁéaJyrﬁmgﬁf Mﬁal%@ére%ms is

erate out appreci abl e change of
dpeeibéd o Exanmple dif i nity of the resulting humanl zed

I mmunogl obyl i.n.. Thus, in ment _the .var

f r amewor k %élbtglblﬁ Braap ﬁ%cepﬁﬁﬁﬁﬁ?%ﬁ§eﬂWﬁ% lbedﬂeﬁ%e% by
F) é'(gm £ashs SOHe SLAMERGE sdlefdek by tHeQn@usléWﬁﬁﬁlble regions with

var framewor k reglon sequence or consensus of

ﬁwcﬂeqswaenﬂa@wn pmagroars pd@m5h¢ proAparisop pepsFirgd separately for

f t he h I
Srapae et EeY lope MDAk v g SR, B Buiay riabt
A6Hind t6m B8R antAdisemss Gamiederi sdqyerias ax]nibitmhigh degree of
vari abl e framework regi on sequence or consensus

§@m1¢ngq9q1@@tﬁtyé’§th thg n@@ﬁ@r% angy Y hk{ramewy gions are 18entiﬁed by
gﬂ,g%lgdft o 'e%}ﬁ]?]% tﬁﬁ %%?rtslbﬁtgt%sg or %%JFG FréiPS&u¥nce Database using

hent's umani ze nti of the invention
NCBDIgG BLASEAbhbliclp aeudssiicalirbigh thy: Namnona]n]imigmcs of Hzalth NCBI
| east 107, 108, 109 or. 1010, M_1. & ‘)
dnBmet sREFRIS Withi{ke TeSPEasyE .’fnégmsfffam?&qﬂﬁ%%ww & Ane,ggplodimen

%t:ﬁ%'tc%%egﬁnc& Haﬁﬁ %I‘ea?etr tha® 86% seéerHae idedity Rith %ﬂﬂ*ﬂle donor

imt of binding affinity of
tshquehtem aigz, e!dnommlmbmdnkE(ERb evquantescazn s¢lsctpdl.t Bregerably, acceptor

bt Sk S ARk B e

?&&ﬁﬁy&ynbﬁsggggeakghln a factor of three, four or
Ive of that of donor i rmunogl obulin. Alternativel

t he bi ndi ngA abfmpnier yomparson@ ¢diphrevaaled thas the ]&Alal light chain

i zed ant.ibod '
Qﬁ{%%%z SRR are BEs e B AL Lt bty it Bhing of
Subgbe kuﬁdpaqm 1Sand that tReICDAT] n@w RA&S (mbhee iﬂbgﬁbupgb))ﬁow?@reatest
optim zed anti body (with substitutions)

aequengs idepgiy ipdumag Y Bt of syblane By as éqﬁqeﬁﬁgﬁi %@Ber al., supra.
];I?}g#;toangl h%a%éﬁl?r fraﬁig%ﬂg IIég'f on®bad ﬁ@d&ﬂ%ﬁ% h\‘fﬁlgﬁj antibodies of

conmpari sons, activity of
Vtﬁéde@;uﬁt &4, ob ﬁdhﬁﬁon@an;ub scquietices ot sueth subifypbs eBnanﬁ'mis‘ehMa}mzatlon

, surface plasnpn resonance
o BB B SN OR RPBE VPP AeET Hu TR ey bgrouwp T

antibodies. Based on previous experiments designed to achieve high levels of

expression of humanized antibodies having heavy chain variable framework regions
derived from human subgroup II antibodies, it had been discovered that expression
levels of such antibodies were sometimes low. Accordingly, based on the reasoning
described in Saldanha et al. (1999) Mol Immunol.36:709-19, framework regions from

human subgroup III antibodies were chosen rather than human subgroup IL
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30 c¢c. Production of Humani zed 12A1 1 Anti bodies A
preferred enbodi nent of the present invention features

w@2dmmresspzed anti body to the N-term nus of A(BCT/UR2004/017514

particular, for use in the therapeutic and/or

di agnosti ¢ net hodol ogi es described herein. A

par ti cul ar Ayhmizaf sebgeap I atibody KIM(MM&I) (facxress1eQnWBAC01733)
2004/ 108895 PCT/ US2Q04/ Ol‘xlg}]d duct on_ of

was idsaafied om the NCRIm0arTs 34D Dy S S Eni oA NG Ehce

f h
e

hatibody M72a(ca|cbesslxbnm a4 )pwhsidprtifreddrona tlep NEPI non-redundant

ge dl%)%%a a}gg to@e@%%@énltl nd#ﬁ]él tHQ ﬁgao thg \?;%mgfe regions of
?Ai DEsed 2R S%hﬁ)@&ér%dwvm% pl@@oyﬁbedzvhzm @&a?ms&zeUlSA 8me6146-
cl oni ng and sequenci ng cDNA encoding the 12A1 1

&h30.body heavy and |i ght chain variable regions is

d i bed i .

ant body. sAERETEgnd dnsin dosthibt Rl IR RR A1, PDB

%SF‘F%{%HE%REI% (gmmvma) BDBdAs&qsiemNeslléfAt(géZMﬁW) EMBL
i ons Wit

eotsi0u 60 CARD T8 a1 a8 B ohres Gepler Gad oo

2%1%/?/22%29) %éﬁs RYtCARS %%Q'l 493883 P9D§Br)51c§cé§s10nNo

I eacC n par | Cular, varila omal ns Fom hunman
BN BIOGH 4 il 66%4 1) aDB\aAlckessmqle BALCHYBBi (gi2d 6AP4jH ), PIR

AcanBiasnYo (g0 L G TN APt ey Rop 0oy Eéladb119),

g}éaﬂﬁ%l?AcE&%oéW%&HB@@Sﬁ%nghﬁoS)QQRPA@ée%smn No. $22902

guence Dat abase usin G BLAST (publicly
4git 06510D) IRt Acaagtn Nheswﬁluld@éﬁ 12755 BMRleACemSipg Ay FAA3S072.1

Rgghﬁ,%)ské | Sﬁc&és%ﬁ%mﬁg%%S%& mﬁ]ﬁ{do‘é g’ﬁMﬁE Accession No.

KEGNENTRS] @000y P@R@@Jcegmdﬂm m%ss QL DRADSE), IIMBhAbtqssmn No.
wth murin€ donor guences donor frame (5<9
(A0 EOQule(eiBS O TP, BT é‘@p@ﬁwnm@f%%l Q%év@gﬂ ), DBJ

i bod
e S ERESR a5 LS80 TR, “ﬁ%ﬁz%%@?&%”m
qgﬂsszxz 3 Gﬁ]@%ﬁfs;@mmmaﬁ?m%? 11gima9l4665)3 &eadank dtccession
@I%a%x%g%&]éqﬂég\h@%g% MpBl; gcg%ﬁ%ﬁ?\fquﬂﬁgﬁg‘?f(g%%w@ DBJ
cteé(s‘?&n ﬁgp%ddw@actﬁm@&g@h a]aa'ﬁﬁJ RERoR KR BAC01733.1

use subgroup OWs greatest sequence identity
t(gﬁhGﬁMl TheAkyrmtiad heavyfchsimbicygpior slequesnsemﬂlnie,dfob gxample,

Batbadiacruip N Bap AL R A G oo

O(% %%%@9‘@8@ SGQ{B/dﬁﬁ%cc%sﬂrf K6 ARADSSREG!E (é%JﬂOO)‘—‘i}@Bank Accession
types. In a first humani zation effort
Alai AAS 8608l @14625@2@; RB{ dgicensoniie. SAEPj40dd @E&%SWO),

hyman subaroup Ll AAC18191.1 (gi3170773), DBJ Accession No. BAC02266.1
(gi21670513), GenBank Accession No. AAD56254.1 (15921 589), GenBank Accession
No. AAD53807.1 (gi5834082), DBJ Accession No. BAC02260.1 (gi21670501),
GenBank Accession No. AAC18166.1 (gi3170723), EMBL Accession No. CAA49495.1
(gi33085), PIR Accession No. S31513 (gi345903), GenBank Accession No.
AAS86079.1 (gid6254219), DBJ Accession No. BAC01917.1 (gi21669815), DBJ
Accession No. BAC01912.1 (gi21669805), GenBank Accession No. AAC18283.1
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anti bodi es. Based on previous experinents designed to
achi eve high levels of expression of humani zed
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Rl
ROy NP
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587338
((g?m@%)%g;lseéﬂ%ﬁ uhSdeafst GRR 1RglonhAK94811. 1
(gi | 8025604), B%g@&’ Nm.@ﬁpmt%glzgi 1

(gi 5578794), ccession No. BACO01740.1
(9i 2166943 Wtrucaral dBlysibodeiss]1 2/l INmtibBACHdAFI3nd light chain variable

g géfé%g ggg 1}71%18111?@20%(? 3# g‘éﬁg @ﬁbo%%g%%gﬁﬁgﬁggé@fr@ﬁe Xo. Briefly,
AR08 AR he o1 AREREIHORMUBALIIION Tor the ligh

(38108, arGelfihfor Avdemyi ohain were studied. Alternative three-

dimensional models which can be studied for identification of residues, important for

CDR confirmation (e.g., vernier residues), include PDB Accession No. 2JEL
(gi3212688), PDB Accession No. 1TET (gi494639), PDB Accession No. 1JP5
(g116975307), PDB Accession No. 1CBV (gi493917), PDB Accession No. 2PCP
(gi4388943), PDB Accession No. 1191 (gi2050118), PDB Accession No. 1CLZ
(gi1827926), PDB Accession No. 1FL6 (gi17942615) and PDB Accession No. 1IKEL (gl
1942968) for the light chain and PDB 1GGI (gi442938), PDB Accession No. 1GGB
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Sﬁglfi‘% %@%gggeglét ‘é (%g(gréetzeg: bgrah %%m%’%% g%(g);)} {Jucleic Acids Research,

b @2k 6 AR R soled BaokdiNtmsisaalrubluresa IWACIBBME identification of
1 3171011), GenBank Accessi on No.

o o Wied3/dl A ESaDs gy dspggpl modot o
Bl pattlog e L B A B i SRR IR 25 e dofware

?gseﬂ?,oﬁ il@se-imenkienalnuedd isogeneiate] haded 02 A closeiRelvad gnurine

s from an t i, . '

et e o o ASGEE i o B e B e s
QQFfté?ﬁﬁ'Igfe' fgf‘mgﬁafg%}héﬁjﬂ’i li¥hiashaHe a6d 1 €Y ahe N BM vséPas templates
sel ect’ed for bac

( tation (rf differing between donor
?"’mﬁ@ﬂ‘gmg?the heavggheinc dhp modebéanjessfugther 1gred Bed sertes @f energy
ar. substitution,.as fpllows. Wien a .00, .:AG] .
i aap s ey s s PR A SO oy iectrpstatio and
9n Q8 alsSRferRHORY) ARliN@al Bibe dinhairRyal dnalyeisi add/or iiegleling can
human franmewor k am no, aci d shoul d ugually e

b
delpstivtmedusing 2 Fle(2et) andlosdiT Jaier His Teght ehain and 1GGI
i.s_reasonably expect ed . i i di
AR GHRREO oA R B s g
tbl@gv@eeﬁ@{%sfe%gig@? mli:ritil_e panétuek aAd ﬁes@gﬁwlmmchaﬂﬂse 20
alternative definition Ch i )
supra, or oTh?éme%‘éerimﬂcgi 2 tglggwl?qﬁreaofolé&%r"g’é iﬂ?}h“e’r serve as a

%%r@‘?%?%@% iégsr%Pérg?%tﬁlg%th%-ﬁfiﬁqteg?lglg?esﬁﬁ%ﬂtu?ﬂ%ﬁ a&%tiﬁ@dy containing
ah@l A1 b cerhplehenthPifideteratining oelyiomesbytitated ih hyhren Slagiework

vari abl e
structures. 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 acids fulfilling the
above criteria is desirable. Accordingly, the humanized antibodies of the present
invention will usually contain a substitution of a human light chain framework residue
with a corresponding 12A11 residue in at least 1, 2, 3 or more of the chosen positions.
The humanized antibodies also usually contain a substitution of a human heavy chain
framework residue with a corresponding 12A11 residue in at least 1, 2, 3 or more of the

chosen positions.

-36 -



regi ons, and humani zati on of the 12A1 1 antibody is
described in Exanple V. Briefly, 25 three-dinensional

worael1esshdr t he sol ved nmurine anti body struct uP€pUSHIR17514

10

15

20

25

30

for the light chain and 1JRH and 1ETZ for the heavy
chain were studied. Alternative three di nensi onal
nodel s whi Clrcasiohalle, Indviedee thetois sodertnlfiguigy abwut whether a

i o s e ALk aE R iy ppmunoglobulin
%gi %@&@@% o@%@?@%%?ﬁt%ﬁﬂ%lar ATkl B30 of RBRh does not.

essl on gi 16975307), PDB Accessi on No. )
rORMatgis 48894 F)hstiRbBn Adthesmitone Msidugpcrld infiodeggogsiyiue that is

PDB, Accessj on No. .119I i 2050118) ... PDB _Accessi

Tt i IR PR oD DR bR G o R 5 GrOR ot e
JAPRARERES vath dYavitHdtEihe paiticul@ 438A8NMidof hdibrityi(glt, binding

chal n"and PDB" 1GE (gi 442938), PDB Accession No, 1

BB WBnA00 HirtDBSPECHCy ) is2boi ts sameawith gF sathgaidhe sybsgfution, the
A i _INBY. (gj 2837 i .
S o SR P, RGBS PRl i s

PDBVIAGE§5ohis s Nescribiéll Bereligi 1942788), PDB Accessi on No.

1KI Q (gi 1942791) and PDB Accession No. 1VFA X ami

(gi 576325) Qtber eandidpieafey sEpsliiFHONsAT RECERIQT A g otk amino

3k i]rdu GlapnR unluﬁaq 7Bt iﬂ!@ﬁﬂb%}cﬁamihté@ HiaEBoFESE I TIRES amino acids

REFRIT s publ'Tcl'y avail abl'e, “Tor exanple, fromthe

Bas basubitifindd wiibmatior scidsofrorbtheueriuivaént pBsition bHmets typisal human

Protein Data Bank (PDB). The PDB.is free accessi b

R ODR ANRBRANABh ATHOCIHBT G S ST T G HpypE movse
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2k r8REE! BYPeiointing b @omptier €bmparisdn of 12A11 with known

t hree-di nensi onal nodel is generated based on the

@euBking sequenass, genline sequendeh vl the eiratest dagree spqpience identity to

vy and..l i ght . chai.ns. t hitS. ..pur
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Rahne fdedds Willawdeal dRithussidues miyebpicdtetsi bb sibstitution with
nodel i ng_the heavy chain. The nodel can be furthger licht chai
resfrespaiding germbipe Easidyes. cResdPs DAt BRI Begeayssiected light chain
reliev | ' i 4 for
e T PR RY ot AL s GRTES ARG, (I 1B stcted
Afgititigaratvith iieeorthisparkinpgeinliaa adsydies and/ or nodel i ng

S A BT P
or the Ii _ X
fﬁgi s@ql(e%]ﬁe%l}ﬁ ”cheg'%h. aRdl §FotB&Imeapn of HRIsabgldas erwhith the donor

stmlarity etween these solved nurine )
SVEuad/or ¥31 sytiendes belesg ¢rondinglipAdabadtraidridentifyiag the residue

g&nsggngrgvhg&dcﬁlffe? I”ro}nht e %(t)nrslélr(l:stulél.r ’i"hgge dlo%éfL gpe%ﬁ'ﬂ: c{iffE}eH@ers may point

to somatic mutations which enhance activity. Unusual or rare residues close to the

binding site may possibly contact the antigen, making it desirable to retain the mouse
residue. However, if the unusual mouse residue is not important for binding, use of the
corresponding acceptor residue is preferred as the mouse residue may create

immunogenic neoepitopes in the humanized antibody. In the situation where an unusual
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may possi bly contact tthe antigen, making §t desirable

to retain the nouse 30 residue. However, |f tIR&S, V48L F67L,
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use of the correspondi ng acceptor residue it}gm’rl%v'vemer

preferred as the nouseg residue nay create| inmunogenic
mﬁ?ﬁﬁhéﬂﬂ@aﬁmmehe humani zad9 3t Vkb8§. | n|the AAA69731.1
situation ere an unysual -3 04/ 108895

PCT/ US2004/ 017514 - r esi du (X6 Tror spquenc&¥7123)
actually a common resijdue i I@g7@9rrespond|ng

acceptor sequence, the preferred résidue Is clearly

the acceptor residue. Table 1A summari zes the sequen
éNa ba,nsm@l qefss hubyasighiziaria Kjnleibpee agpordinediythe Fides oEShirajisf (1999) FEBS Lett.
19 f 12A1 1V re%‘lon 7equence Chain VL VH Muse

(2 l Ul 1@ up Il Il Rare am no acids
ee l w 9 1.7% (% frequency)
a cano I'cal” class L% class 4[16f] H: class 3

~[7] L2: class 1[7] H2: class 1[16] L3: class 1[9]

H31 C osesiGdimuae sddiensslavesht TTIRRatldahZR 1(s2d Eyelentidg amino acid
structure | JRH4 Honol ogy with Mdeling 94% 83% and
Sgbstitytions! at e

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 IeG
BLAST™,

In an exemplary embodiment, 2 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
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Human Framewor k seq K64 (BAC01733) M2 (AAAG69734)

(87% FR, 67% overall) (61% FR, 45% overall) Dononotes
woiook/108895ubgroup |1 HU HC subgroup 111 CDRs fPONMUSEN®E017514

CDRs from sane canoni cal canonical structural group

Structural group as 12A11 as 12Al11 -38 WO 2004/ 108895

IE?T%?%‘% RS drk, BedkamkvatikdnaviNgtat astone, ry threg four, five,

- K., Canonical, H2. V371 Packin T28S, V4

o ACveD, e Ao OGP SERTIER SRS FTespEnpe A4 11

i aWK Zand SoASRY 3 ichst JHRNrefeX i3 Ko br hids R6idddsdubstituted with a

cra)!

( / 1 No canoni cai’ class” but mght forma
sorrdspohdissburnacgaroiling resaduehe rul es of Shirai et al.

1999) FEBS Let,t . : - :
g 20023 JInof? Eg}% er 6%%%?1%@%@8 %ﬂ&fﬁ%@gt‘?%%%xgxg?@ gu'ét%bog.k/:of the present
{200 HMRlindi A 1igh3 @RaiB B ikingd apigbleeloataimtompdGRg nuri
JMb1l Biol. 1%%3)%8213%?89%1. Genrﬁ)m }nr%e sequengesangroemlget Jourine
124t hViHGPRe ard Hbumge dcqentos diaaeaw (ﬁ]@ heirageyerkihaving at least one,

ubstitutions, ee- di - , ‘
PRI b0 e Gl TIZRE S et G
puatitgddywal i cablegpontinrg Exeriplesidué); wherehethRbseamuthtion(s) are at 2

Col | aborataory for Structural BjQinf tics' ei
R O T TR R N

L g A R moscyigdy b, one, sl e
Grirpfive)sixgssven seghipnioe st neferesitvetbisardited. avlerginnhe cl y

B St TR LR TR g R
SEBUEREESs, bikeRidRmk afNen19fat paiking dkap@eordcul résfiues or are
'anbda germine V genes (as a division _of the

ﬁsiﬂ'tria_uiﬂbaat dahdurical yndfor vecking residusd (9)s- Snly her Ryergsrgesidues of the
e b B0t S 58 )
119G In other embodiments, humanized antibodies include the fewest number
of backmutations possible while retaining a binding affinity comparable to that of the
donor antibody (or a chimeric version thereof). To arrive at such versions, various
combinations of backmutations can be eliminated and the resulting antibodies tested for
efficacy (e.g., binding affinity). For example, backmutations (e.g., 1,2, 3,0r4
backmutations) at vernier residues can be eliminated or backmutations at combinations
of vernier 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
AP1-42 (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 AB 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 AB (e.g., in an ex vivo phagocytosis assay, as described herein); and (7)
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dtmbrAetitiesoup begpsayed pithes it v &¢-§i» BHIE RbElsd pfsay-fgmponents
arrjve at. A [ i I, OUS: [ RRshserived fr

S BRI E) S IS
aubjeb diresivites tarbd mrayedfeithendiyectly og inditetthyi Ingrertain preferred

e i A G ST LS s S vt
ekid-A2566 éHng EIMtRLQRsd M 1ieRBRUBBME @8, in%nimal models of

verér?ieer and p Cﬁll ng, vernrer and canoni cal or packi n%l
aflidheiareosidishser@si Humsn sehjedis fortiamipiatadergogimmunotherapy)

S}ggtggqef{n—i%ﬁnb@%% qr,]f:ttibn ?ne%c%‘i‘ci)gzleesq &Réring?v%i/ , g\ﬁcht Jh%points 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.

- 41 -



has structural features, as described herein, and
further has at |east one (preferably two, three, four

woeo0al1b889nf the followi ng activities: (1) bi ndBCEHUB20b4/@17514
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AP; (2) binds aggregated A(31-42 (e.g., as determ ned
by ELISA); (3) captures soluble A (3; (4) binds A(3 in
pl aques ( e 39.ProdiddioniofitiasiblARegivets or PDAPP pl aques) ;
(5) binds ARwith an affinjty no | ess.than two to
three fold Ha&%rcoflﬁ%“*’é]ﬁisﬁiﬁ ed %?@Rialkde&ﬂ?‘?w‘?fgﬂﬁlpomms of
. ({'H{nln. . Farfe§06 OB MR GOSN ob Bedcing such
E%}éélpg% regﬁod%é@{eﬁgg’gincegf}?bw? medi at es phaggcy_t osigs L
afimahbglebgins. iIn gemeralxond orongh ad teymoyns canplagpentggty determining

T RGN ——

€ le, FIEERINA HEA Biext BPbile drahdetudian ftREsWdrE @écgiﬁms, u$iap primer-
exanple, 1n a PDAPP ani mal nodel , as descri be .
hasedipo}ymémsedinitusactiontBERYe Bricfly, primensiapedesigned pdish are

of e present invention I’ .
Sl oSS TS e R SEEHES ViR AR e whic
Wdhpaand 2abifiidal with 8 Uidnia ifefieviddk eddied. t Aedordiaglyt wodee

of the followng in vivo effects: (1) reduclggr A(3 . .
ebriqpdats goadiniony, fe pitasres fen phakiier MYFipe CDSh oy murine antibody
reduce | e . | . oy

SRR 5L a8 B AR Bl b ook
c&juehes seimibiily, prilkiseaabe dedigheddasghichae qahstse of aygicekng to a target
synptom associ ated with a | oi. dogeni di sorder; . .

FHe0B A ark s RO RAAP BP0 FORARN GRS 65e BIGFS fmifs n an

SRR G AR nan SRR 85t 'WREY edh abipfifiohRsAstbduct is then
Phventi on has structural feat ur es, as descrj bed . i
kienatinred, eordbinpdeinfliavedaled thithmietherpraduaspthe spsine CDR region, having

conprising residues 3-7 of A(3 n_yet..a

Zan R g rgediner paty S A EHEBE L pamework
is@?ﬁfeﬁ%,@an RS eRdticHaY Hhlddd. f&@biﬂiﬁgh dSond®s efordadth reactions, one or
herein,” such that it binds to an termnal A 15

epore apeing € AR Tegipng eande genptiratlytlinkedh taipiar ppingaimgframework
am.no acids 3-7 of A(3), and is capabl e of reducing
(989K 3 peptide levels; (2) A(3 plaque burden; and (3)

t he nauisbideembddiA&ls, fic friuérs hay dystompizy dasisbdd @bieittion

w th an anyl oi dogeni c di sorder. The activities

FBEVNE Iead Shitionscqusncesdo i lifpie the genstic epgingermgRf theeespitant PCR
a i€ f_assa ' ' ' . .
Sty ho AR B SRS, ASHETS Sagl . A il g o
Atibineginest, baavyshais sayeetbreilh hédition, the pomes.uged touanplgfy either

| abel ed assay conponents and/or_ i magi ng techni qu or

i The 1Y Q@é@gw&&rw ey Qg T s lﬂ%ﬁavagﬂéﬁvg’? mismatches

f Qﬁ'ﬁf’alt o SIPd Bt Cﬁodotf‘fsﬁ?ffbc%dc@& 8 thdBuAss VRl framework

Irectly or indirectly. In certain preferred ]
aepiodi Mypica] mismetcHes ditcdicealthatiionssn (e pmangrgpesyerk regions that

gﬁj’f g%g%]?&%g%%‘t%ée b@@%@‘@h(ﬂ}‘?%ﬁ%tiq%r ﬁéhg %%]%ég ?Pﬁsér%thus its binding
ae[ﬁ'lﬂﬁi', 3RS rheltherein.

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

two, or all three murine CDR regions into the context of intervening human framework
regions. Methods for amplifying and linking different sequences using primer-based
PCR are described in, for example, Sambrook, Fritsch and Maniatis, Molecular Cloning:

Cold Spring Harbor Laboratory Press (1989); DNA Cloning, Vols. 1 and 2, (D.N.
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25 Al zheimer's di sease or in human subjects, for
exanpl e, under goi ng i nmunot herapy) using non-invasive

waledoaaossen net hodol ogi es. Alternatively, such POOpSiond/e17514
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can be assayed in subjects post nortem Assaying such
endpoints in animal nodels and/or in human subjects

@6 VerBd.t1O85); PR Bluklibdoh £ Proracdlnm Fhtlertdid Obasistry,
of various agents . 0., humani zed anti bodies) to

. e g to b

ReprgagedEd- doln Wileyré iSensitlSPARES ) C@W&ﬁbl’mf%qlwg‘.@llee?fdar
h r e ' horal or
ﬁ?}r&%}f ’ggf"%‘ﬁt‘g‘gfg%t@gq*égﬁp‘%?"ggge%&d as indicators
of th@Bcahexef tieuddpairhol offhe abdeas vaniétyiof mudeic acid sequences will
endpoi nts, -41 \WD 2004/108895 PCT/ US2004/ 017514 . 3. .
pp&%ﬁ?%%?ﬂ%?‘?hﬁm gning &P@ﬁ&q‘ﬁ&{}?-%g% g??&ré fglejcyicid sequences
e i< of

RSy U ot RIOD ACOMRRAD By s o
aadier pteperefl variprtodild degirsd pbﬂynildfnjlﬂég IQJigonielsotidenmediated

Cekeie ol Pl e b S R TR IS Bt perion
GRghks Gfte&%b@ p8Rbk Kan e Anermai Zed., DA 2: 18383, Briefly,

placed in the context of one or nore human franmework
rtegyianges polypemisleddNwis alterad by hijeridiring 48 olighaidieqtidg eneesing the

I A T
Wl EReradeso ussdntb aivithssigti@natirsbécohd camplesmarpsidargizof the template

anneal with a hupan framework regi on. Accordin ..
haldrcorppraigp st seneclegmiAtsant Heoqsi ther ¢ Q8 dteration in the

ﬁ%@%@g%gwaqm froma nmurine antibody tenplate
Y

add to the anplified tenplate a
ortion of a human framework sequence. Simlarly,

prinmers can, be desig whi ch are capabl e of annealing
to a ;arget—‘%&ﬁ%ﬁﬁi—ﬂ%ﬁ%@#&g@m ) L : # on(s) where a PCR
reaction USFG,{ABREePbAE b aftftdules %r(bcﬁlc@é_{‘ addFctibé®Epra (e.g.,
human framework region(s). Wen eac anﬁl i fication

T

(hetiemty and ligheshalbvatiahia 1egieds ofdritierie dr hamanizethaibedies) are

to t t.her dyct, the r.ine reqion [ .
e R B R el el i 00 e rogion)
agpichily et S Rinid RARUES dobuliad FRAGE. cobgtanD@gion DNA sequences can
géenetically linked. Accordingly, in one or nore s

) uch
risaselptod 4 acsprdanee WithrveelhinownepropsuFesrasn @ VerAtyd human cells, but

engtical ly link int i n ! k
R e P e SR
Cenal dfSehidle R ihadtperak@ity refiréon in RNentiretyrfoc aly pitposss). Ordinarily,
sequences to facilitate the, genetic engi neering of thﬁl
rtbs amitbodly vHlRoniibbeth light St aeavY Fhan gonsp Ergions. The heavy

y - I .
S5 RAOTE b0y XA oy B0 AP kG s cogions. The
aditiibbdien desctibedphéraiariacludeshtibodisphvihy abitypesof colmtant regions,
g Tkt o2 124 and P ahd S 0HySe BudS 198, 15851563 and

IgG4. When it is desired that the antibody (e.g., humanized antibody) exhibit cytotoxic

-

activity, the constant domain is usually a complement fixing constant domain and the
class is typically IgG1. Human isotype IgG1 is preferred. Light chain constant regions
can be lambda or kappa. The humanized antibody may comprise sequences from more
than one class or isotype. Antibodies can be expressed as tetramers containing two light

and two heavy chains, as separate heavy chains, light chains, as Fab, Fab' F(ab')2, and
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25 such that a different codon is introduced into the

muri ne CDR or human framework region. Typi cal
wo@raosshes i ntroduce alterations in the humanPCT/US2004/017514

framework regions that preserve or inprove the

structural orientation of the nurine CDR and thus its

bl e 8 Qinghf dhiafi dn¥iboafes deeaichbrevhaiddight chiin shdabld dbmains are

understood that the foregoing approach can be used to

linkedotirmmgh @spacer.30 two, or all three murine CDR

regions into the context of intervening human

framework regions. Methods for anplifying and |inking

di fferent SeduprsasnvsReconirinargdnibedids PCR are

described in, for exanple, Sanbroaok, Fri.tsch and
Mani atis, (Breedsand erpuissg ang%a&as @ﬁﬁm&aﬁﬁbﬁ‘rﬂg}md by
6 ac i 10t aMPhéavykhaidadiable regions,

k %Bﬁ{b?@a%y)ﬁ%&%)&f%%%%m%ﬁgz 01'%6175%?‘,}’(3 over, 3 e'reglons
betiork9§3inkePOR orstadbegionSy are érsertet intoepiression wgtorei Ehe light and
Aci d em stry,, Beaucage, Ed...John W |
SoSof it b yion A 5 P kB R0 mhe
?é%ﬁé}ﬁé/ encBiig iﬁ%ﬂﬁ?iob@lin ghains srelpeidblydinké&d $0Bsntrol sequences in

1992). Because of the degener acy of .the code, a

Vlaw dxprssion veeiof(e) thataisuresbe exmestonfimmsmegtobytin galygeptides.

| obul i ' .aci . - )
Ferenan sonte Sef e Bet de TR URIBL mIBE | FRYEBER (¢, naturaly
28dc it @R IENbe S Prba®ias)psighal seftitneas; adenesieenéntgand
earlier prepared variant of [

. ! he desired .
(Fangarption dRrmdratiogyspeisRGes- eﬂfp{eaez_lm %pé@s%omﬁoaggwg}lgnces are
3:2:}(%1318{1@ E)I%Hé)?é} Sggt??lg grrl](f&ftoﬂg _rc:%%{ﬁé SranifoRiniddéd tihsfectin

ronand 1n variants of target polypeptide
RikarySeehdvt edlise(a. getC@S cellPNOn2e i83/e(tboBSY beeBrinedrpgratednto the

h | | tide DNA.I | ed by . L di Zi
AREpRg et 1 s SaHaBd g A oGEEPPe i R r bgel
%ﬁg@sggﬁ bf ARG LML ILAPARE BmdAfhd QllebdH Autli F@ification f the

yherase Is used to synthesize an entire second
anogsteanting antipodies.and of the tenplate that

i ncor por at t he oligonucl eotide .pri . d. .
tho. sel cot clhesf PEPEETO Sif et e O oy paee i iEahe B Sraanioms

Wier dsepsome8 b &d aPht&ralGRASIfaRs hdde clirgn@8smaBNA. Commonly,
vari abl € segnents of antibodi es produced _as descriped

sxpreasipe vegtors cohteithssieafionmeprkerg g chmpiflarFagrnce, hygromycin-

regions of chineric. or h ' ' i . "
SR (PRl g ooy KRR BMARAY S Rhftesisance) o

| SR QIBtceRoh bNthegnedBntansfeghedw(ththe degired DN Gequences (seg, e.g.,
typically that of a human i mmunogl obul i n. Human

raeitals B Betonida’@b3nces can be isolated in
accordance yt R : : I dBhy th
of human c eﬁ Jsotl]l %ﬁ%‘é p%%%?@%?%%ﬁ%ﬂ%%fﬂ el I‘gs/ eﬁ
(sgmistdatiese.ga DNAsseguencesyrd the present aivention) 8@1hepaifarpbial hosts

suitable for use include bacilli, such as Bacillus subtilis, and other enterobacteriaceae,

such as Salmonella, Serratia, and various Pseudomonas species. In these prokaryotic
hosts, one can also make expression vectors, which will typically contain expression
control 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 system, a tryptophan (trp) promoter system, 2 beta-lactamase promoter

system, or a promoter system from phage lambda. The promoters will typically control
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(each of which is incorporated by reference inits
entirety for all purposes). Ordinarily, the anti body

wWowdok/168303 ai n bot h |ight chain and heavy chai nPCDUS10841017514

regi ons. The heavy 25 chain constant region usually

i ncludes CH1, hinge, CH2, CH3, and CH4 regions. The
axpirefsti, optisiRNg witeth dirREfbIsdqieldefndinive bibdsase bimdinpgsite
\all types of constant regions, _.including |gM 19G. ..
segmengegand e likprfor apitating andseompleling trms th)gu qn&@ga’nslatlon.

19&, 19&3 éﬁlg&mlhﬂ)%s AR %Jtalsﬂb grg%?ﬁ dsef EadxptdiSion.

anti body ( umani zed a exhi bit cytotoxic
Sakdhaidngyce’ tven prefested ytast host] with suiteblavdcjoraheving kxpresgion control
fixing constant domain and the.30. class. is typicall .
PoIeRCA i P SBRSTRL SPEE O PR R O e ond the like
&9 AediRAt g&g%?l mofinBRide 30RRRp Il Y RRAGkindeand other glycolytic

unmani ze ody may conprise sequences from more
thzymendndicitss yeast pootopge indhte, bodig sthesnpioaaists diwss algohol

s, tetramers contai ni t light and, f\

AR RosaE, SupdPaet 3o s Bl ronfiRptelfs A and galactose
Gahzatlgb’ F(ab' )2, and -43 WO 2004/108895

PCT/ US2004/ 017514 Fv, or as single chain antibodies

in whi ch hdawgditiprita migreorgRRiFms BRNEBHEN Wrsherels cylfuge may also be
linked thro ' . i t

WAE G B B B RIE ol Bt BL PR 0k REGRITA 03
bbg}éﬁaﬂebﬁddg_feﬁébdli@iﬁltnnuncagﬁlﬂﬂinh raaﬁhgm_ S ﬂmeolnm Sedblimiacker,

acl ds encodl n | an eayv C n | er 1 0S,

Soem e b CloaRo b PaBERR R Y oo na 88D FGeiatglls are

%gﬂlgggégf&?eﬁ Béba\ié”ﬁ& RAberk uitélﬂ?hoé‘mgll 11H620Rh 2518 ¥ BScreting

oned 1n the same or different expression
\hetralb gous Preteibhlfe. 5. e immemogldbulins) haverimgh disv¢lpped in the art, and

hai bly. |ipked | in. 10
iRt imesaations Eo° frikfndnlet & colRePEiaFamTsiopp cel
iHH%y,rH%Q}aﬁ&Hh{l%a BRLYPEPhHRDmas EPRIFGESIyOthe €61 fr@monhuman.

sequences include, but "are not limted to, pronoters
(Expuessionavectosd foythesseaisicar éthuste expression eequtpd sequences, such as an

pronot ers)., .Signal sequences, .enhancer e n .
R e oplsuRns Corioic G SoBReRCa ey Gy A s frier. 89:49
XD, T RS BlocERMEMES TatibE sitékihwe Hibosqnebindary sites,
systens in vectors capable of transformng

or

tRMAspHes siteg, podyaderdpijen siteshansk transeripdional tgrmingier sequences.
[Ls)., Once.the i ' ;

S50 RSk AR08 o ARt b ot

GRAE, ISVaI0S adenblialy, Bovine phpillbmb eires, cywxyppekyiras and thetike. See Co

nucl eoti de sequences, and the collection and

il £ . dapgal S (1998ksr eact i ng anti bodi es. These

expr essi on i3] G ol i e inofbfhted in

host organi )s(ﬁs&h&g%bgiagﬁgq@as ép%lssegrres or as an t

i trdre gere fardntrodifctibh it det genbmewd s drankgebidani@ahangriupsequent

expressi on _vectors contain, selection markers . 0.

eﬁ%‘ﬁf“i,sﬁllopi%ﬂ}eé@iﬁl%?gﬁhﬁ ér’anﬁ%;&nm% ksee, e.g., gboer g? alg, 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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resi stance, tetracycline resistance, kananycin
resi stance or neonycin resistance) to permt

waoledoea08soh of those cells transforned w th t hepdpERI00€017514

DNA sequences (see, e.g., Itakura et al., US Patent
4,704,362). 25 E. coli is one prokaryotic host
ﬁd:aﬁidﬂnadtﬂatégﬂﬁ ebuipled oiitheindnéregsetineranplotryatie bleptspetmes render

DNA sequences) .of the present invent
chriaphads sp@eical 38 ATAGPE RGPS QLRINHENEROBRERRY lfnmunoglobuhns

Ici&s'tc&ﬂf‘ﬁo Aiah bt axﬁﬁgltthérlé@, bﬁinfar ?fdﬁ&ﬁal agphcahons as well (e catalytic
ent erobact er | aceae as monel &rratia and
umbcxdm) Psfeoughoan phast mpaied sntibadietsﬂmsebmmhawy tn b@safe and

, | k
af PR DR U bR OL A B D TOHORE® O FBIomE BB Ls
SRR vgﬂhtanrénlgﬁlsgi‘gfetspGﬁélforﬁﬁerﬁ: ephd a%baﬂfy (dISE) @fent. Further, the

replcatlon dition, any-nu a variety of
dﬁlférekmm gbrcoﬂxiateqrspatjems dolorened mamrg@im og-prpduced antibodies

St em, [ oph t t
il? rl’?e? ecr% 8’&¥1 116(}18%? 1'36? cui‘ ci}ts}ﬂ e]%ﬁ%zl%lﬁ{)lq Y &lidence of
Sf H%\MAQﬁb foé@fﬁb@@@@& i parees. reddiding topivat easaplichtion of a
émcal ly control -44 WD 2004/ 108895
P

-depvedisaictoryAimesip fads apiahpdydpes Ieeﬁaplf ¢ afi RO Res. Immunol.

r equence, and have ribosone binding site
gggé@%g@é?and the like, for initiating and conpleting
transcri ptivaicus ehet}roamﬁﬂaybb ased tOekpresseciiiest astibpidicasn

yeast, are al so useful r. expres Sacch myces
ansgepicatlats- fpryE ! CBLPON Ry e Bl pRer e dnaependently
Riphied gntg AR ESIARORNE. %? Mgro%a%z%ﬁ‘dﬁﬂﬁﬁ@faéz@m@vectors) followed by the

pronoters), an origin epl i cation, termnation
qusfennasonarfqblmh tisshé fuovitas witbshe mdomﬁmpmtdvabtelpmmrmﬂéf:@

SRSy peor Y SRR e dPorbREh iYLty
ohiRShiRed ﬁﬁ&ﬂ%tp%%isﬁ@ﬁ@u@g e daltisded )Sih'b@eglﬁélﬂl%/ewhole plants

I socytochrome C, and enzynes responsible for naltose
@nﬁregsxngmdos@lal chaiinisi azeecenstitutel foHowadiby theis sexgal cross, ultimately

6‘(?35“ It gz%]?%prga%q%g g?ghg@%sge% 2 aif: ?ﬁglﬂb%ﬁgéléagpﬁ%dy3S11%k1§toprotocols

tHaGe BERISRBA td EXpRRS fiMBtidnal ghtibodie®inytobiadce Qlantiesecdiianet al (1989)
i mmunogl obul i ns or fragnments thereof). See W nnacker

AasmieCHRsHH-3 D). & vaious entbprliments; sigeal sequsnees may| utlhzed to promote

(DB ) escftkas g%]?l? aﬁ? ‘f"%ﬁlg agfngas QﬁﬁlH@éx:lt?bolﬁ? ehahd @}dd%?ctmg the

becEuse a nu ost ¢ nes cdpa

Ghaibees teiapgropHate plapt alvigansniiestahe sqiepugenviroment of the
i mrunogl obu] i ns) Fave been devel pped. i n é’LEe ar t

AREP R A eaPRe HiESt G BHGICR b i oraeed) EiEgFiedier e al
g?bé ’Bzgfﬁglﬁ{ag(g?%l@» - 1Y 6 19 ‘:P‘?:iﬂt bidrb8Srs c R alks BESES W¥HHcrease

I's or onas. eraby the cells are
reotibodwgield Excmo&gnﬁwanﬂga'edms cbsts. t hese cells can

i ncl ude expressi on cont.rol sequenc uch as a

origin of Igg ccigrs 8?&3181%%%8#@??58?{@%&@%6%%5 @‘ épterest (e.g., the

(466 An@ligh chainl FIYARE sedi@Nees@d 4Rpression 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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20 (1986)), and necessary processing information
sites, such as ribosone binding sites, RNA splice

W@ 2a084088pd| yadenyl ati on sites, and transcri pti BOEUS2004/017514

term nator sequences. Preferred expression contro
sequences are pronoters derived from i nmunogl obulin

BRNKS , 1989% BncAPsRR Byusferdiey i Rs paielyl formll pinposes). Other methods
cytomegal ovirus and the |like. See Co et al

oy J )
vsefimshnsforg mpmgaliangelly incude the wserp{polpdrgne, protoplast fusion,
nt i bady-codi ng.. es . . ' i
f R P R B ER B B PSRk ot supra),
Féraite@estion dmianEdeniyuhirmalbsemugntes caxpe asabmjeciad infoefertilized

i or Ihe Lranehenl o e (e CEROSK L et
{'ﬂfs&mh Uéléﬁﬁé?er?e%z%to e%ﬁbl%ﬁ@& So%;&@éﬁsgenes i ncl ude
or l'ight a

codl ng sequences r nd/ or heavy chains in
oper abl e | Wikengeawy tund Bight chains ere donkd3M sepdratecapressionvectors,

ecrogrue Pprrms P g o dtpdanptesit And arsgabBLot ! &
Mgﬁ@gl@ﬁﬂﬁﬂt ichRdic@skssell, tho@hbRVEfibbaiRs,aREAr dirs, individual light

produced I n transgenic plants (e.g., tobacco, najze,
s/ ey chaigs.adrfoshdr apmunpglpyiyforms o4 thei nyesgnt inyentiogicgn be

hifa s gusta st b oL e B R ime it it

pleciRAbE S EMUPES B, Icbluaih dHiomargeaphy, HPROYefinatinng gel
crop species render such nethods a practic

elettrephonesinenshise dike (e gggqrfﬂ@' P WEFTITASHE lt)unf?clatigrrll ?Springer—Verlag,
e T

em@gencitgtand pief@redamid 98I 998} or Morelueogenpitpmost preferred, for -
produced. anti bodi es have been shown to be safe and 5
ehraecewticahiifsavoi d the use of ani mal - deri ved

materials and therefore the risk of contam nation

with a transm ssi bl e spongi form encephal opat hy (TSE)
agent . Fur tdhemtibodeFradinefter ences in gl ycosyl ation

patterns of plant an nmmal i.an cel | = produced . .
anti bodi es Alﬁgggntfmgfegavg.&gﬂ @G&PB%f’f lglﬁ nésﬁaﬂ% érg/ﬁntlon are antibody
*Hagﬂ-'eﬁ&. 9 08P Efbbiliida, frabeA@dif hbfMunia, @id/cteniseritf antibodies are
toxicity or HAMA has been observed in patients,. .
ewadad. g anofhiet ainbodinients Fpgnentsiof Auapnized gntibodies are provided.

ant -derived secretory dineric | ant.j :
Ella'p}olal:lx, té?seaigggl?%ﬁg%ﬂﬁt specific b(frhddﬁ?to %&@g %t_h%%%)ﬁimty of at least
@' ipdsndreifinealymy obeolded Henaipxientbodchadmentsinclude separate
anti bodies 1 h transgenic plants. For exa

| e,
deevshduynsy Bghtchaing, FabgFeb'dHab'Ws Fehp a9 Fvn &E?%lﬁf‘d’é%e gipproduced by
| oned. | i ari
SN R0 YF bt AAEASA

timambglowatihon of plant tissue in vitro with the
reconbi nant bacteriumor direct transformation using,
e.g., particles coated with the vector which are then
physical ly %{Wt o the plant tissue using,
e.g., ballis . equently, whole plants

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
NET epitope map assay provides information about the contribution of individual

residues within the epitope to the overall binding activity of the antibody. rNET analysis

-47 -



10

15

20

25

30

expressing individual chains are reconstituted
foll owed by their sexual cross, ultimtely resulting

w0 poothassps oducti on of a fully assenbl ed and f uPCT/US2084/017514

anti body. Simlar protocols 20 have been used to
express functional antibodies in tobacco plants (see

thatsinifbsidd sybtbRRAL sinded sub&itekd pétideranaldg’. Batidingisf an antibody
enbodi nents, signal sequences may be utilized to

bﬁmﬁltﬁsted 13 ﬂ@te@mﬁlﬁé 8gdip na’@ye(ﬂ@qpﬁge fppiive @p’gg@p@ agd against 19
URETRBILERITH IR RIS, A AR e A st posiion

2Gthee DT ¢H ‘nbﬁ@iafm@ amafo dchis forthaipp@iinnorA prdfde issgeaetiafedgeflecting
pl ant tissues including tubera3e frui.t or s éﬁ) é %@ Profil

Brccatieet ofespbﬁntut@sat(tk@fgswspay1 1B BT IoraRaf g Aesigyes) Profiles

al‘eaiﬂ{?\xgé (% @&sﬁ{/eglg}sﬁﬁ)ngﬁﬁﬁilgttﬂe hiifIRRSR tlde The

ant’i [

to si ficantl Yy reduce cos
vembined pmfﬂe aurrepltgpet tmep (o flenting miustl‘dl@os @qwhmgtlon W1th all 19

R B b b R SRR B con
%hﬁﬁﬁb?i%/e rSﬁSQaﬁﬁHlEI difah@SHeRRA mAys indichreRewitip&liSxtsng

vary dependi ng on the type 30 of cellular host.
ompaxd irpYethe saing ion singikdr pitaps speeifigitect i on is commnl y
utilized for prokaryotic cells, whereas cal cium
phosphate treatnent, electroporation, |ipofection,
bi ol i sti cs gorTediifaUdnhbakst fof BhwheatticBificey ibdnimedlddeds

other cellular hosts. (See neral l.y Sanbrook et al,, :
Mol ecul ar EHORPSRE -ﬂnmsléplé &@PR/HH&%W géé?all%f;&dﬂ?@ﬂwmgm

?ﬁidsbg{d)o‘fycﬁ%g?nt4§\rp\é%%g$gi’ %%@%,335 fd A AR StdD Uil antibody

PRdgatiors hRrpudified Bol hpRsIes)endoREY levEls. hiimoclonsld cirobe prepared
transform mammual i an cells i nclude the use of

pehipkiraciagment by dpketing the éiaglﬁent qr.lg@g:@ ftg of A into a mouse,

el ectro nd_mi cr .
SLFASFBERY Eolrélllécg’flas m@f‘ﬁeg?mg pr o ? Vo 331?‘35 éﬁg{r%%gecmcany
%c@% 8 dedif NS LRGSR of AP \bi@hdﬂt Bindidy t@“dﬂ%ﬂ nofbwerlapping fragments of
fertilized 5 oocytes, or can be incorporated into the

gehonme of enbryonic stemcells, and the nuclei of
such cells _transferred jnto enucl eated oglpg{t es

4 V\?lﬁln eriod to
heavy and INGfS@reRusdhed mirapeiioraty anneslss o3 el 4 month p
erﬁﬁﬁﬁﬁf’é QR @ientibod %cgﬁ%i%h%é%{sﬁreﬁ tHARaf @6t &fbrédler than

taln expression and assenbly of intac
i rhaodatpfinkdiby EELIS Ao e\[?dﬁpur eﬁsednmumewh dlitsrsare innwifpeed and mice
their_ dimers, indjvidual ht 10 a vy. chai
crnethanizadad ghoend ofp memlilé mJGtCHe% rﬁ%@ %}ﬁ?‘@ {’*Bg?]"e?s and

r t es of

R S A G D I i T
affl nity colums, colum chromatography, HPLC
purlflcatlon geI ) d the like (see
general |y Stode % 4 :
(Springer - Vﬁ{é ﬁge th o ﬂr&%ﬁgs) ﬁleth@ﬂ?& &@éénﬁié ézh AMibEdy for activity
i mmunogl obul i ns ol% east about 90
hiarobegeing b ymaytcadd Fiem:fsﬁrqready oﬁnndaxﬁ&enoo%%mtem@gmal entity, for

h [ r.ef.err
\S’ngg epegmtl acr{Rf?tty g dgsureed %% 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.,
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contenplated within the scope of the instant invention

ware@4amssppHody 20 fragnments. |In one enbodi nent PCT/US2004/017514
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fragnents of non-hunman, and/or chineric antibodies are
provided. In another enbodinent, fragments of

AT @%@%11_sz_eﬂhﬁﬁa@5ﬁgiar(ay.l, derb-1 cdild)! Gabdre nietiREs, the
fragnents exhibjt specific bindi n% to _antigen with an, |
sbipphenjs ave cembingd on a migmoscepsrlide f@ facilpis aictpsqopgc gionitoring. In

109 M 1. Humani ze ti bhod elc .
Aot e At RCHer EETR ot T WS SRR Brotitr
AN, iy sudhr2Qeaa 8 sefaeatp htdiange migroiope elidertrin teenhoitéd in the
techni ques, or by enzymatic or chem cal_ separation o

f
isepageie wellgron sagnBLeIPsdepic detection despratiiishah LEMW deisetion of AP

mappi ng .c e. perfornmed to B ' ' i .
5o B PR BE S o Gp bR ol F e BB ALeR fnyioia
WahdAE Yhe tiVited BoaiBIOBHi L0RFY, startidigiffoape basgbimic vgluedefore the reaction
performed according to Replacepent NET (rNET .
;\]ﬂ&pg%ﬁ@gied;ﬁiilé ong QEMAE fash praueryiAg §]é%,reﬁétbqn. dﬁ? antigen can be
infao tion. ' ' MGIEV

LT SRR pIE OB bl Rngl oyt ap oot
aeiipbhént 00imiloed plakids0 dihe ahtibddyansadl e sainihig VMY or may not be the
2004/.108895 PCT/ US2004/ 017514, uses, synt hesi zed . . .
spwe apthe atibedifreins irsisliter tledingastyige éﬁﬁ&‘&&é’n relpiie iggpaseline
ocfup'ﬁ (R Veh R %f{]k&e&ﬂgo}@&eipsgté i?dﬂ&t‘e?\?ﬂ‘ﬂt ARAnAG&HSder test has
native peptide (native antigen) and agal nst 19

alldaging atfivity. "Ssichghtbalitsare fiktlyds bpugtfildepreveatihg or treating

pepti.de bei bstituted af first. i ti '
e emermaRb T e arie deray TaHoRATy bol wibhdentor
gﬁg\ts 1 b ?g bt SEME AL RImERE ARTSthhnPy161a8g&ié 8REase$ include those

LitUtion at that position with the various
rapabietf dlearnpiotly eemp#Rt oiid Higise amylaid plaanese foyerampleethe 12A11

at .successive sitions al.ong .the,anti.genic i '
BB B BrEPENE of <BRRr JEn R R i BEPIefioe
substi t ut i OfnAgdRB ekt dih 86 u¥ddith safekn 28tibdidss-fopddtivity in
resi dues) can t%]en be conpared to a map_sim] ar]

qdereingtodieer types af biedegien! ealiigsh ddy asuyisep RSl qoyieYect clearing

ST DL AL R A Gy B P s ot

SR Gbiink €616 Yn Mnarl eS4rimgl dsédsothebiolagical betitgpenbe provided as a
Efficacy in Animal Models G,oups of 7-9 nt B’Bol d .
ADAPPsameoindsrlaied f‘i’rﬁ}-el”ftpé%"lgﬁdt% fissu ¢, thpgBsyyp sample is
LA R gt e Sl DL st o

t avoldpetuliting errdohforimatibe véile.coMpooeito imidentrhto fixing. Examples of

gt:isesﬁ% %aglg}les? ?tiﬁgg%)ei@@qqrq%?lgﬁlgtaﬁ%\égliécﬁhgecéa{nggrogp ﬁssfu%,apqgc?a%erous

tissue, tissue containing benign growths such as warts or moles, tissue infected with

pathogenic microorganisms, 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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preparing hybridomas and screening the hybridomas for
an anti body that specifically binds to a desired
wo e@grressps of A(3 wi thout binding to other PCT/US2004/017514
nonover | appi ng fragnments of Af3. 20 Mce are injected
intraperitoneally as needed over a 4 nonth period to
gl‘k’dgm: idlcalls bedriid Bd teBeptoR] suzhdy neancrsd orhiceoglintadiy entl an
y ELISA titer of greater than 1/1000 defined b%. . .
mtitodyite batesied inp nepdien. Theandpdy carpe directgd fo the biological entity
itor - : a 04 sect i
B e e BE ol e Bty Din [RSpEIHBAISR, the obfect i
taopektoohaBat the Eoleidabentirg ipgisicooyiodedrnwitiltue antigen. amally, although
used per graoup. .25 9. Screeni Anti bodi es f.or :
@Télﬁcpﬁgnl%(@ the@pm;»odm@cﬁwl@wﬂ%tlg &8%?‘8\?? avégl HeAsResiged
Qi 20,358 LAl Al Rt R LD efe biding Yhe pHhebERRS deNE. The
amytor'd deposit or any other antigen, or associated
bomleaghital ofith¢ bibagidab entityhindior Slesssicirjedantigeh rgmpiging in the

desired.. To screen for., activyit ai nst _an i .
CEshi Sl B hSBRE PR RO dpion o
Wi b/ R LA atsd Q%]O‘}@ééﬁ eBfitydh tamb@bmadiRhtes favdntigody has a

characteristic Al zheiner's patholqgé is contacted with .
pleagog yespenseaktinstiibaitigyn and/oFasspelg gtbéqlpglg@lcqmlgém conjunction

m.croglial cells, and the anti body under test in a
%@@%Ph?g(\?w(‘f%eils' The phagocytic cells can be a

primary culture or a cell line, and can be of nurine
(e.g., -48 WO 200 95 PCT/ US2004/ or .
C8-B4 cel | Y- & ! papized dutibodiesyh Trector Function

sone met hogg, 4 rh%ov&-?%?i]%gﬁ‘ bRtidfes OP MR iAFEhtRA Bmprising a constant
mi croscope Sl Hde L0 facilitate mcroscopic noni t or i ng.
kégios (PEregivhl) Goiaay aiwd be desrabiesotaltenthe affectpe fingtiom df the molecule.

RSan e Sobipe o o SlBbin O bl e o o
g‘?&i@&ﬁé’ wh{bfhgégﬁmn%’éd%@%ah% tWehtidus dfecfor !iﬁme&ﬂésg?.gg Rb&plement

etection , such as ELI SA detection_of A(3 can
peotassor FRreskptosh| The tinding o€ soroplemsaistarteerEategionsisgmpertant, for

of the ampunt of loid .deposit,in the. in vi:

ool B SPtPZA0EY 259 s g acrp R ok delfon of

&l 8hBafddf rdsPéifsbd. Olhe HiddinR o7 to &0 ded@Pporg fon@aple, on the
test values during the reaction. The antigen can_ be

dutfect efteffpptos celisdangriggesa tawehep pEimpgriant gnd diverse biological

fluorescentl.y |abele Nt i . Ot : _
BRSOt S St st S/t Riio PGty coated
SaftiodeRdor Brivtiddés, BRYraAed oDignrhing cosglexeaslytibef amitiddgebpated target
bei ng tested for clearin activit])r/. A reductian. C
reellaby aller gelisds e pritbodyusicparsicnheslr@adipieg FyiHoIpgYy, or ADCC),

| O £
e ot e
li¢@inoglabulie prriattién.i n preventing or treating
élaf? ,elc UF;r %3{}2@%@?@@% J O:ogoggge%l‘:icculgrltﬁeerggeeu%c or diagnostic

application, the above-mentioned immune functions, or only selected immune functions,

may be desirable. By altering the Fc 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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15 preventing or treating Al zheiner's and ot her
anyl oi dogeni ¢ di seases include those capable of

w@b@anossgs bot h conpact and di ffuse anyl oi d pl apUEES20040017514

exanpl e, the 12A1 1 anti body of the instant

i nvention, or chinmeric or humani zed versi ons thereof.
Anal ogous me:hagsoEaibMEe hyetidicaaWegrsduad did @actfonly with
activity in_clearing other types of_biological .

eertain fypss of Fe regspiats gﬁr@X@@plfs angbertieweiithe imygptiopcapbe

Cli i I n L[t ' bj [ ST
BT  SPRP Ry Y P e, S} efirod 1B B8 hEptor binding
effirely, By kleREon OF altethtivl oftths Ba seepfbhbinding sitgilomktedeintth¢ Fc region
can be grovided as.a _tissue sa I% or .in jsola

e e

. . ' e
phitmantipody. ovihgedesifablg altrgdiges ¢ regigfof Featipody o the
- r .
L
metitate bihivd dnhieo acid fresi dee($)ad thf Fe¢ tegioandmgowéan $gG antibody) are

e Can: b et 40 SibsEOhbEcarges Rarhist t SR BTEhERke in effector
tfﬁrﬁ:‘ﬁ%ﬁ: TRE SAAMBERASHAtent issasédfemﬁlb§&1lt@ oBphAY dhitiBE RS AdeEs species

growt hs such as warts or noles, tissue infected with
patthibgenilesinil cffedpyamicdomsobseiedin foneiamnlaaggoyietagtibody, can

i.nf l.anmat or y. [1s, tissue bearin | ogi . .
ﬁ]?ftnr]?ecsé@teﬂjé%/]ﬁé@ne%g}elege ¢ t.oga.bt,lur?alub r%}urﬁ%ﬁ%&g e ? ?fclzlar éllctalngl}x,)dy of the
thvemtenbeari ng aberrant antigens, and scar tissue.

Exanpl es of isolated biological entities that can(ge " 4
used 30 i ndlugampls, it has bgen phseryehthappntippeigs fgg-, 16G antibodies)
REQLE g&lui;%&‘ Ao 0RRE kRS0 QhniBk Meht, RALARIEAL Gr weak binding to an Fe
m cro6rgani sms,” tunor antl gens, and adhesi’on

Fedepeo(£8:, able Recdpior 98 ManGaMmdBcyRb(FyREI Byaompatisoradf the
sources, reconbi nant expression or chem cal synthesis, .
amoperacidrsharengesdndhesy eforpriafiinitn gronps, gimenogyigripdng site in the

i. ol ogi.cal . i AL t W LA - 0

B R SR B o D e R
HE5PRIrHinfds HMedn 1261 HRA A€ BB a ¥ Liofmé] bwtehd Bindigcbf mouse
an "antibody to be tested in a nmedium The anti body

daf2bés HiO-Edd waaltes. AreomasiseryPEe seqnenes of thesggrotedisiin the hinge-

r.to .an _anti [ i ] t

Tiniorgp00 Pt Farne3RakhE) 28 1208 | BT Rty p SEQ D
b©O130yiif @he #rngbyndess ttages LewsHd-GiiyiGiy{the (SBQIIPEN0:33) in mouse
Usual | y, although 5 not necessarily, the antibody and
tﬁam%%g}ﬁbaw-,é?vﬁak derso rAgSorBS Y %FPI‘&%P%%"E%%P g1t a human

taa%{éb% agigggg?eqélglg%ttﬁglfb%%égetipreﬁﬁggh Igcghl?eg:e g{ Qitﬁlﬁiél%qg 88Gred. Tt is

concentr at
hindkggiodahateihdr ajte@tinDEantdean ko acltedthasamg ensimilar results. For
remaining in the nediu iIf present, ist

hen : :
reseoplss &, affnite afBORIdinding ora henidierad tyrreplaring ks sepidied residue

f. ti h i ' ' .ent i i
Tt A hoSing bR 500l Bt B ddeNaib or B3P
regpOREE: 2d@irped fubbitoran biodp le.gn Globr Aspatifat @dmple an aromatic

bi ol ogi cal_ entity in conjunction wth the phagocytic
cwmnpolarmgsidan (eger Fie, AMueidted Anti bodi es Havi ng

Altered Ef f’?ﬁésg E:haﬁ‘l‘égg Eélplge 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 the above-described anti bodies of the invention
conprising a constant 15 region (Fc region), it may

w@kaa/10689%lesi rable to alter the effector functP@CNUSL004/017514
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the nol ecule. Generally, the effector function of an
anti body resides in the constant or Fc region of the

T8 R4S p Y ah teRbetRdicRéEobingtiitthell MR thaltifig el ppicpriate
nol ecul es, e.g., conplenent proteins or Fc receptors.

Thgatitmdi ng of conplenent to the Fc region is

t ant
I()?pgcrel Ianpat gtﬁtéﬁlgs%nnadj$qwerel{%cll Va on o%%{?ﬁ‘inﬁf}gglbﬁ@ég

irgflhAngedsiatugs 288 |czc36$>e 337 Bhald)iindicag tieft alterati iy rbmd&'as 234,235,
receptors, for exanp on the surface of effecto

@ém Q:ndc?éﬂ at ﬂqagfga:‘ffecbaﬁﬁ@ﬁwé@r ¢ Fevfgoeeentar- aﬁ(ﬁgogﬁmgystge antibodies
g}ﬁolg 1otn %ﬁ% s§ 21§ees aﬁ ?éré‘c?ﬁ? gegn({rf)% g)éﬁ&gb Bméhng affinity for

TUC ron o - coat

%&ﬁp&eé&npweda@ﬁh ke @Snodifi@pariboey. OSu¢Hmmmbeaﬁbblﬁbeﬁﬁmﬂy has a
lysis of antibody-coated target cells by killer cells

(modificatipmtat bmd}ﬂ@@fbmﬁ@@ﬂﬂ%é 5, 3 ioaE2dd cytotoxicity,
or ADCC), t.%fg' S eroff'ctfe %d&&%% BE gltcon%)?ta%{rﬁrflar approach, for

pl acent al Ies

icBHﬁGl@iﬂF@lE&h&ﬂrﬁuﬁH@@b&Eéﬁfmﬂémowdymgly, dependi ng on a
particu

ar therapeutic or dia nostl C cat,
above- nent i dheSrtheRerangleibe { ’ﬁsprol?ﬁm%;rfﬁﬁgé E?@as %Ohlowmg
[ I altering the
ﬂ"%ﬂg Oﬂﬁgo(t:l cgﬁ@oneﬂm% %@pfé\ﬁ/%ﬂ g%s%aasnggegt s of t %e 30
ef fector f ubiet firstcafipdnest efthe cuhplemientdyatging & Legeimamisen three
or Suppressin i ou f. the .
O RHRR T el 3k RSB B ey AT g b show
t(ﬁé% /1%%35 orfile BETHIRUR T%Of the Ae¥'GrotéR 6k ?%’&5 an antibody.

04/ 0175;4 e anti bodi es of the invention can
be pr oducedAedordinglyetoetClabinding adtiviig of an ﬁntﬂ;qsierm@be phered by

R bR SR By M pope amine

r REERERINS 3 W, 300, MEI0D & thd Ialky Egaih ﬁ@sﬁlﬁﬁeﬁrchmgédlt@g remdue having
entirely, by del ‘etion or alteration of the Fc recepto

5 didfierrgt side ehainc Ahe gunheringofithe fastflughimsthe fiegiyechain is that of the

bod e 0
SRR A o5 ) S0t RIS Ent B iR e
TotRibeRsHiNg §ﬂé€1ﬂ§6¢1qtb1ﬁlﬂﬁ§&r hmhgntibydy @rolide ohaeging any one of residues
i ndi cat e am no acid residue(s) of the Fc region

(39189((}111)952%@3[5@@1%%33 deﬂ»)to e altered (e.g., by
am no acid ]?4?) %Rlu&rtIGEg aﬂtﬁes%‘%@éﬁié@ #h8Esdeh@Hown that
change in e ectof unct

e nunb ering systemls
aCRbisding o:sylethmad a5 dompaseresides Difthas: lndrages-topdivigesdeldhain and

suc that a d d effector functiqgn.pbserved in, for
£330 aa“ﬁiﬁ%ré gh]E’?VB@cRPSI E’S{}' B% i’?@t emati cal | y

engl neer ed Cﬂﬂﬂn&n WeEAty QABRHbEBShed Dy r@;ﬁlhcﬂﬁ%laﬁy one of the three

anti body of t I nvention. For exanple, it been

olpeeified desidims vatht 4 tesidiie baving gn mapgl@paﬁtmfbmmo@gl}ty 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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can be grouped into those found to exhibit tight,
internmedi ate, or weak binding to an Fc 15 receptor

W@ 200d/1088851 Fc receptor on human nonocytes (FcyRE1/US20By017514

conpari son of the am no-acid sequences in these

different affinity groups, a nonocyte-binding site in

the hi nge-ltiskso aeted thal RUZEAHIRsDBInid 38 nBREdhic polar residues
identified._ Mreqver, the human_FcyRl receptor binds

iR olee forg hygiagsh peesan asinilprRamst to abondrformed by the Glu
begidhd) Q‘Iﬁfef@ﬂ%%ﬁlac&ﬂgﬁ%f e Slﬁgoqglﬁi Hssi?ﬁéﬁg Iral]l)é)ioétlr residue may modify

conpari son of the sequence © ese pro
Hiwiget a®lish Qg bindingractinioyys t hat t he sequence 234 to

238, i.e., leu-leu-Ay-Ay-Pro (SEQ ID_NO 32) in the
strong bin i‘ssalf)%]g‘%zth%‘%’ipgcﬁlg@yg e s Alpresults in
Nem33al ITIHONERity gxaﬁré%n%gsnghﬂ%eddeﬁ@@%&ﬁﬁﬁg fold weaker) affinity

Accordi ngly, a correspondi ng thange i
Rt Chib dihup pliggeti eredgstmpethe @ty doeylaBatesiicf andebeipeseriee pif carbohydrate

r .hipding s desired. It is_ understood that, .
SERIPHy BB Sni B Rlinn, (o R e B S e willalso
Sdestrdyathergdygdokylatior¢ite. 25 exanple, the affinity of FcyRl

bi nding can_be altered by replacing the specified

resi due withe VeBiondse ma\adﬁgarawu%néb beupg prapktered effector

‘ . . ( ; . byt . _
RO e 8O BB he OB agoaldh. ZBBHBFHE M ge region
j?_nanqﬂmpr?a aamnnﬁds_rh te hinga mgimotlaﬁvddg*ﬁdrﬂ ug afl‘i&bc@-y,of l'ﬁ!i‘ﬂﬁgelgt antibody
r, or ) se changes can be equa applied to
(5 AR ot o (A ogeh Eorcrsgimple, i Somgtant domain (CEL1)
PTALERS B AR RPN R BE WRERH S a ﬂhf %@Eﬁ of a class IeG4 antibody.
wn T hat Tor heman

i munogl obulins” It has been s
|Ajanatimel e Fhebiemdlsingoregivn hayreompriscRart efcepianl hinge or a repeating

TR <oPh it P st 5 eni B oL e rema vip one
2004p1L0HB NaturiT Hidf228P1h O iRtdd léfr gc?r%vtegt%/r% r%rﬁl%ﬁ gﬁc{?ﬁ g(}ﬁ@ine residues

thus be switched on or swtche .
apprgisiralresidw sheh sralaming, ot bysenvmtingljutbhtplaredaksidess into

r%gétlgiga E%J%g gg@gaelgellplitg%§5§ éa%lq% gl%tﬁléin&f{r@%%c?%{izne% protein chemistry
ahd qrrefeiabiyg gefioticaticthieesn2Bhnidess, as Gesedbed RAEn237 at
| east affect affinity for the FcyRl receptor.

Accor di ngl y2 oppembedimsatioiehe grventien.ithwwmbaref cysteiak sesidues in
L R e N ——
ardificatipn hstithle adnaraagd dfdaliliteny @i S8dhdlyld@shetantibody, for example,
B e o b o ey b
Ryt Sl -0 LIy
ﬂgﬁp{)ﬁgle;hogge Thisggodificatip® adot providies speoi ficotaigep for httacting the hinge
9égi$nh~3elth%|r t6 Shoter %tl]rgge%gigr? ng[oearLe Qf%ec%o%%r ?eepo?tle; rerli)?edcille, 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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The first conponent of the conplenent system d,
conprises three proteins known as Cq, Cr and s

wobkioghodsphd tightly together. It has been shownCT/H81004/017514
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15 A q is responsible for binding of the three protein

conpl ex to an anti body. Accordingly, the C g binding
Aolifhiion Rfthant ABlitheHe @deﬂtgls&iﬁeﬁhﬁiﬂ ghyaps fforataciing effector or
an anti body with an altered 2dorra|n|n%g21=‘iéch at
reparer roplscwles torfhe akerad am&&da jog sxupls, zragiolabsh  5n

322 of the

ravi oo | ORFRERGRL AL e oav SLEROEA ekt BpNEresions
bétSiceh @mbdaytcla%sefsm\parmﬁmaaarmg&clanas anfl/or e iiRPeaBt ot datesase in the

(see Kabat et al.., . O her .su e altera e}
penben of eyptaige residpies Iy @Hﬁ%@%‘?gfegw i fef Eon?%evs BB& fipfl Befector
gl gk pRERdlydhcorPbrated
e o R T  Aee  T
M)V Ar detdyninztonrd attered ridhslyaffoctns Senqtiesiitimede using the assays
has been shown t hat bi, ndi |s retained as | ong
ggscrlggfgqglnsofg)ﬂﬁggﬁge?ggg}zgg&? 8'ng side chain and

25 residuegy é@@mﬁﬁdtﬁ%&dﬁaﬁﬂnﬁ@w}/ darPsdubjeceddto ohaogeadre
si de chain. can be abollshed by

bi”ndi n%@act I Vi t%/

RSP efvgha‘rwdlmtélme inféologiedlectivigeepmpagd fatbp gigging Jantibody.
th a re ay, Aol r | | t
Skt Pl b BRLRFRL 7 pitfbo PSR BRIIREEEC MBIl GRAd dofpplement o

P RéeptoRs t A RSasoesbat Wiiidthdlagsalo dﬂbl@bectliﬁréih@s lweﬂdils By art

It i s al so possible to use other alkyl-substituted

meneghiged asspsi dues, such as Ay, Ile, Leu, or 30 Val,

or such ar cﬂ[?&ﬂcﬁoﬂ ﬂﬁ%ﬂﬁocﬁ@sséﬂﬁgﬁv@ﬁtlgﬁ‘%’caﬂﬁgd,oui_'b? any

and Pro in ace o any one of hree residues 1n

Qe teehmh@d: mhldmgqtemm@es giesdrlh)eé d;tdnem arwyell as feghnagurs known to

be possi bI e to e suc ol ar _nan-ionic resi

dagse skijle 11@9@ artarfg)r %Qm]?]ﬁ %maggré)pgpterpéé}lewggu%& &8 35rm1ng part
RAIBHCH3 d

7 Sl P S04 9 B o o),

a:lf an antnhc&iy tivhinchide appropriathlyi alisrediresidwi(e) wn beshthesized and then

Shepiral o e gober B RS AR AN Iy v ERa e S

r esi due. ThetRiME sch@R aeaiveihg €8°chﬁ1hﬂesﬁ?el8 ufed foy producmg an
resi due by a polar residue may nodify but not_ abo]is

@ltqrem andbo@/ defopiet yechgiques jng ugps]‘@r Q%W;e,tmgganng sultable primers

| acin reS|du 297
Fab g Ra bt 65 et b LR Reubre yhich encodes a
(1amyart bhalelagd- Rty \ohakes. g af F'¢ ot tgnstdnoregﬁm(e gTr(EHZ and/or CH3)
alteration destroys the ycosyl atlogleﬁlte an

s eliend.at 6rc SEMBBHpEste THEFSEMPR! GaB iR R peEPlY j fifed to the

SR dd a8d d

e
afoipaleflests for exprelemnamaaeli body having an al tered

ef fector

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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function wherein the anti body has a nodified hinge
region. The nodified hinge region may conprise a

W@ oovpliesses hi nge regi on derived from an anti bodRCD1S2004/017514

di fferent anti body class or subclass fromthat of the
CH domain. For exanple, the constant domain (CHl) of

a cl ass | g&1RBhsIPHE el dhe Bedad AF)ﬁjﬂﬁedtHemnabbdmﬁhraﬁgltemd Fc
of a class I1g&4 antibody. 15 ternatively,

teigingds praferablyrramampiaiien sl leg anypthgr ﬂﬂtahkaﬂeﬂﬂmg%w @S §
BEPERLEOP b OLA ey O i BAC U fpL G CPER D

the natural hinge region is altered by converting one
or nore cysteine residues into a neutral residue,
such as al &hi AGNIGMEYEQRerting suitably placed

resi dues i Aliofiés gee% nﬁuﬁzﬁﬁie@‘éﬁﬁbocﬁb‘é}%fﬂﬁé 18 aftoansn 86 fnodified

carried out UsIng recogni zed protein chemstry 2
fordmppuved dusdtioy usipgraey iof a engbereiatfigity mhmmpmetgchwes

fesciied heucin I o0 TRedLIERL €l LU0 AT B
Renfifiéa AR theR %ﬁtﬂe? uﬁﬁl‘il#@& Gt “ﬁl@fuf@ﬁlﬂg&nuia%eﬂb@ﬁ techmques

cystelne residue. This nodification has the advantage
ofsultingiih bh@ ot mgre wtatqls@edﬁws bving e magre dpHEpd bipdjpg mteraction

5B, oot BRGNS TYRIORY, B¢ the BRNEN R BGRD (MM, se. the
b¥mBihcd bffREti& ofthe L@HRHY edsr avatgecatizenpibacs mdsdlﬁed doivgver, other

necessary to forma sjngle d|s§,f|d bond. . Thi s
prapeftics of thermalesylepiugh ag) gtgblgtys gEestPy 3oty é%eafaélpe secretion, or

?rglésa}’)%pt' flfct [(er nﬂl'yrl\?% be/ FOiARY, Sithaae Euﬁteﬁr&t 1B§J'ar.ﬂle[‘@'ﬁh affinity,

i*on or to’an ector or report ecul’e, either
dking affinityohatufationeedhinjques.or exanple by chenica

means. Conversely, the n nber steine r S i .
t he hi nge MBGKFRPIGHY gpRod @snt&ﬁﬁ? BRI aPﬁB‘?@%CﬂV 8. @ Jymanized
Sof (Rl 1ﬂsﬁtﬂ§ﬁw9ﬁﬁm?'?§ Beleha. Foeectumihie anfibodies liﬁiﬂuhg’bmdmg |

OCCUF ng cystel ne resridues. IncreaS|ng the nunmber of
affiiesef at amsduﬁM can Mé ond@Mt can be misiuredrsichikat their affinities

i nteract 1 beteen ent hinges. Anot her

mﬁfﬁbi&ﬁ o8 g 004/ 108895 PCT/ US2004/ 017514

nodi ficati qipd a?pp"r&h%h fbxt affiflty IatdingS Bihéing S®oledule is to synthesize a
cysteine thiol "groups for attaching effector or

maap]@rq asid enwioding the bindingtmaolgtule ros oM tb@rg9f thag encodes the desired

diql abel
R I e T
atdnRas oG ra@sRoneio nfvas hidieib aélds hang bag dessred andﬂrmhange(s)
an i ncrease or decrease in the nber of cy % 4
rResirivtien sites, sient m%@t@nﬁeagidcfﬁvqfﬁb% Fa&n \eSEN Sse Bahiroduced in
,a\%lt %\??’g .ﬁ?{ ﬁ%{‘/\%hz EQ 6 B dodbh éaﬁirbe%fft%f@ll t6 réf)rgsenP Ab@3kt of

'S express Yy |ncorpora ed
julgr anBnél etids, Mgt subsetdhiat aktledectyatetrieh &dlychectaﬁlébltrm disulfide

unction js pade us e assays descri herei n
dinkagesaand isdipid to écﬁqe%@éfﬂmgwg T KRR {#ﬁg reggqpeor poftion
rifisbe koA We £31nIRaFblcprkEitted By @partRlly BPEfirely random

set of amino acids (for additional details, see, e.g., U.S. Patent Nos. 5,830,650;

J

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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10 assays to eval uate any change in biological
activity conpared to the starting anti body. For

wex@apbss9s t he ability of the anti body wi th an BCT/E8mA4/017514

Fc region to bind conplenent or Fc receptors can be
assessed using the assays disclosed herein as well as
any art rRrePaRiczRtbEHaBte ab5wtippidachesafantteearried out in part or in

o e e b PO B 5 o
BB S g S
SRAIENOE, e@.,Q debivedraltgatinm(4), intd a doutae strarfded nneleisagitt and in
g&?%agg;éu?fagfé tg];] btggf m%@g'yﬁﬂ% 's&%qsclﬁc%éﬁcagggiﬁ)ereﬂng into an
%ﬁg{)}%ﬁ%% éﬁ@hs)éicﬁ‘a' éredli(gﬂng ssdsuelsh PERcARISYBY deséead under

: _ ~chem cal Jjoined into the appropriate place .
tonditioranhitatioy foomesndosporagorreigtusleatiigs togherely ttroduce additional

engi neer.i ng techni ques, a ' .

CORLIEETARE SEUIL S L HS8H ] o BLGAUELING A0 1y cainon

PERMPIIG el RASRR! deRfertd) iah@PifePddsiBY &m YeGbuiikyi @.d. Nin U.S. Pat. Nos.
ynerase chal n feaction

po éPCR% such that a DNA . .
éﬁﬂg,@ﬁ@ﬂ,ﬁ%ﬁ,&ﬁ;@;{ng@; and 6,09%, Ql.lee’ghogﬁ f(gﬁnqr%@cm_ga(;I}R regions
chai n . ' ) )
G R A 0BRSS g, .

PRGAEND. 5858, 4% NVibthoap &t pimeribiasedeRCR antphi€ic@ton of antibody
remai nlag]%lportl on of the anti bod e.g., the.varia

tibggirien ( tbﬁ:giegﬁpqt%yorgm tp @%ﬁﬁl? gmp?(@’@%g g\pﬂpgl;nal se Ioef primers
?%Pea%?{éﬁﬁﬁé%%ﬁéﬁaiggglé 1, @itk § ldrger SR€oPARBBAY molecules, such that

vention alsoin ctors uSed to transtormthe
a@rker dridrdivervest of sntitodst nialequiasdan ba gffidientlyr amplifindnisilgscribed,

veetiouEs. BaiNod S0 L5 RIpES R nilsi o2, NAAEE Bl ethods
\é@e?fo%f@@tte%%Q%&t%eneﬁ@céﬂ"‘ﬁéd bduRdust iiude ‘Kunkel”

erab he cell line which is transforned to |
paaienesis thet employs dipglesittandethuratil eorseinmne temglains apr peimers that

b e RS e g TR o o
S%ggé_%g%ﬁ@ﬁ,ﬁ@ﬂ,%g@g@gl7514 Al t hough the cell line

. 0 produce the antibody with an altered Fc re%i on
i s pref er abhdditionsmeshdds orcerying pm antibady ssgprgice, or portion thereof,

sui.table.cell..line, . [ - L Or
LA S168 i by PO RS R RaH S Bthbol e o
by cbiditibm, HemntAntibbas eaat{ieation (armeating)xdduch nucleic acids,
ant i bodi es) of the invention c?n be dified . for. ..
icrpresiense pudiex erslonuglpang digrstien todlomgr by Tegspeap Y i ligption or PCR
rati i J i i . .
e
nak@isedefor xample, in U.S. Pat. Nos. 6,440,668; 6,238,884; 6,17 1,820; 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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identified and then further inproved or "nmatured"
usi ng mut agenesi s techniques 10 resulting in one or

woreooa/1088bat ed candi dates having a nore desir edP@i/nsong017514

interaction wth the target nolecule. Typically, it

is the "affinity of the antibody (or avidity, i.e.,

prd erti%@ﬂﬁh% el ré@folshied kniafied (Ree, 212 i SAPatbor Nas. 6261 ;

an |%en) that is nodified, howeverr ot her . pro%ﬁ‘gles bod
6291.460;162UsLi% and 6201 4§8) tEgsiorrmple, expressionyreprsqi gritbody
cl eara . . ef | | in
Be Rt BEEE 4 el or (IS RO ncU B hRfodTIR oding
Bifihimiitihod} Bibtisies avihfiantiversitpd iCIARB sequescdstyojngeduding, by
exenpl ary enbodi nents, the affinity of .an aritbi bOdﬁ}‘{{i
patagenesis, g dinerriRef CIAR3 seBwycesang herov HLg e bR feR BR)

L Sexch d , i5pedi es havi ng bi ndi ng
LpCEETRE ¢ o PG DA %\%,7%???,5'.6’}1%'\41 or 109M1 can
be mat ur ed Fanatlly, fohakpressing thafiimiytinayredraatipodies aweleic acids

109M 1, 1010 or...1012M.1. .20 One. h.f : -
ancacie o AR grapn e g e AR RS g g g gopropri
@)é}lql@éé%nefoﬁnﬁ't? b.g. , 85 ¢adicAgint MEbEd R Y af@ lightdtRinsde.g., IgG),
portion thereof, that encodes the desired change or )
ahtibnglyFabGraggenisdk.eotialieF @Y Nphesissinge gham awm;é%%i (pcFv) using

the art and readi.| aut onat ed 1o B r Patent
sttor oot g Y HR Ao (ARHGR ARAT ) o P LS. Paten
RRS!6,38L.4D9 610%889;F,269110368/248 [408sandab@hd, ZX8)r abl e

codon usage may al so be introduced in 25 this way.
Al'ternatively, one or nore codons can be altered to
represent g Sybsel Ofiq PSS thAlnABER A Epelt IA gers
subset that~exciudesS cysternes which can form

di sul fi de Hrnnkegesponsescighinst dnmyloiddleposits cdnfaisady induced by

el S TR kOB i S e oo
%%ésfl*eallxﬁrxwﬂ%atﬁ)ﬂt iSueh Yub12RGRMs caEbe DINARBE R ACAGfclelddcid

1onal details, see, e.g., US. Patent Nos.
SeSB6)tEHR6odiBH abiT@8neeS; is Hpdallydinked B 18griatogy clements, such as a

5,814,476; 5, 723,323:. 4,528, 266; AD3; :
shprmsien ol epagccr. BT W5V 00y ToR e sial fhlp ffended taree
| de11d S MpsRnstBRExbhatioh hebRbe vellsappis@rsifite tarindigtion of an
carried out in part or in full using polynmerase chai

riemuriegespORERyXauhplary promaksr and Aehencerelements peludedhesgdrom light
th advant age of .i,nGor ' ' . j .
e AR RLASEFLI S ) ERRCHRb b cany

RY¥nBEr afid nhanderdStihdkedU Sl Paent Wowm 63)68,062tand &,386 183Pe The linked
stranded nucleic acid and in 5 a%I i fi eeglsiam)unt% F
segulatereclpments end poMRg SANCAESS GHE ot dppedding.g xeqtqr. For

enal. : Ahai o ame or
VAR BSELAGEY B hai AR e nf QIR bored ARG
cepstate veosord. hat al | ow for m sincorporation of

nucl eoti des to thereby .i ntrodugqe addi ti

i abili i ]%B%l luding retroviral
vari abil i tyAlnHF@e’_fﬂ Vlﬁ%}é’le%t%s& FATHAY 4 H—Bﬂ“fi}néa.
EXRRIS TR 8L, § Sl ahd TImifi 804 Oph. @hner. 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 et al., J. Virol. 70:508 (1996)), Venezuelan equine encephalitis virus (see
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PCR and related kits, reagents, and prinmer design can
be found, e.g., in US. Pat. Nos. 10 4,683, 202;

wWad288308895; 6, 040, 166; and 6, 096, 551. Met hods PCT/US2004/017514

i ntroducing CDR regions into antibody franmework
regions using primer-based PCR is described in, e.g.

%ﬁxstof&ta% NUSN643% 789 Bnd Alabddtred Sudlpds weEiciRE stoam€idls virus (see
amplification of anti bod&ﬁl i brari es

[ROB%& @947 eed paiBerpyigsed (Gha ¢od) Hempr éﬂﬁg%ampw 325 (1995);
il t o
T Py S B 2% TR QIR DA A2 U one 96200622

t(h%‘te))’LS a larger and diverse set of antibody nol ecul es
can be eff|C|entIy anplified, is described

U.S. Pat. MNNA eycading 2125’“1“@119%%1 gﬁgvecéq{dsogfawgg %}fssame can be

:ﬁg{;k 11&3§1§gso%sh gqﬁ%blg ‘ﬁ? (% gélg@eﬁ dnsb ésearg 'dE?&fb%@ by Eppstein
geneési s can al 50 I ncl ude

U AJeR 608,088 A el grep keoyk, 1$3 ﬁ@béﬁﬁ!&mﬂﬂeUS 65%7& 833 and Epand et al.,

contai ni n enpl at ners.that hybri e
TR 5 28587 .V aPisng DS CREE &8 pRCoRAs cAn gl e cgped to or
Rhiate? Qi &8 Soxafipths of Whith iRdlhd thyl methacrylate
2&%%%m¥8%§§pﬂgalﬁlona nef opssfbr va#ylngegﬂﬂgalﬁfﬁf o
yotynecrs end polyjpotidésond poby @asttide-corglyapdidenluscees. &, MaGpe e al. .
ynt hesi s £996SR of nucleic acids under nonopti mal
ZCEO nery rone) conditions, denaturation and

r enat ur at i QRedcaRALFY Vdrdors Ok nélwdfpdhjqﬁbﬁd& (2gi,dNA) can be delivered
exonucl ease and/ or endonuc| ease dlgestlon fol | ope

d, b
rie i odntidpinisiratiqyete iap Andvidpelpatisnt Rpajady by gyptgric e admihistration
S(Q uf & Illtll‘&’%}l L tApGABRLA aﬁ gé’sft%@ Eﬁ‘r ferrfAl! 0 utsaﬁerl]r subdermal,

go ng ues as’ or ekXanple
lér&trd%&imalhbﬁlsmﬁ) M@pﬁﬁﬁappﬁpﬁﬁﬁl, (B884e.2.6 Ahddrs@2& al., US 5,399,346).
5,965, 408; 6,361,974, 6, 358, 709 , 5‘[2’ 842,[; . . -
4Tlgag3rn2 81@ake@ pgl\;qauq g@‘.;deﬁ ri B tyglgno’ljgmfgug @eﬂéo delivered in association
3bthetimes cloned in a
T
| plimaidivestpr. &&ha@nmrs mfgrtherflanhldq fagflitatingcigdntssuch as bupivacaine

i.bod div ity i.n certai
B e TSR ARSI Bl eB Bl gene . se
ORBo X BERIISmERRpF£ grﬁhr@mpén&dﬁfgfahl iAddgEeR Precipii@edbnto the
nmore fr amevvor’k regi ons, and/or one or nore constant

rsagaomef herescopia mertairb@a@mtTheergmmprhmﬁﬂn@ar@fap@@@r@fed with a shock

f unct d
R Dbt S PSR s5805 5 b SRl et overs
%r e&%g&nTH@Ac&amfmémaMes@ev@e ﬁianufdcﬁred:’@} Apticdies Inc.
6, 291, 160; 6, 291, 159; and 6, 291, 158). For

eMairbd:ten Véliip seitabile nA1t¢matavqlxaslab¢d DAY eracpss (hapuglpskan nto the

ns havin ers e
L e D T
3irSia¥6 &b HoNellCPRB, wgs/osgsa)by i ntroduci ng, by 5
mut agenesis, a diversity of CDR3 seqguences and

recover | ng Inrefurther variptiennvestors eanedingimmamogeusandeglelivered to
ce‘ﬁs ex vzvo sucﬁl%s cglszeé}(gla%%e@ 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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Finally, for expressing the affinity matured

anti bodi es, nucleic acids encoding the candi date
wa@praohassys nol ecul es can be introduced into cel PET/UR20841017514

appropriate expression format, e.g., as full length

anti body heavy and light chains (e.g., 1gG, 10

ANPraAYackidind TAGAPAELS M&heds Fab, F(ab')2), or as

singl'e chaln antibodies (scFv) using  standard vector . |
and cel | t Thapresent iwisntiomissitseipainish alie ihEentgghied Alzheimer's

e.d..,-4J.S.. B n . . é" . : . .
ey oigoydic FRYRR by Mhipj sl of dgranfudc e ielogical
FeRgami (We.| ARHARIQdEmddElobaEhYRe shédifidgstopss withinl Afrtme patient
responses agai nst anyl oid deposits can al so, be i nduced
wyder adnditipes that geparatsta brnefigiaktheeapguticireRansp i a patient (e.g.,

ant i bodi and .t hei onponent ' Qf, -

Pus oo R wAe o P SRR G o PR RSt duh Blion gCpiaque
RMfatibn TG &io o2 bditicSBeRBHIy, BRfREiNIToghitivefumtiga ardior
typically linked to regulatory elenents, such as a
[Evorsiig: trealink enheyenting cogmiivedechneldiriherdicsh iorexample, for the

DNA segnent in the | r . .
PRSP SRAAShA hg Pr yh sto dscted o
gesofrBb URcfossd inndtelio el oéagents (b.gIyhnmanizspdmsenoglobulins) in the
exeg{pl ary Prorm_ter and enhancer el enents incl ude t.gose.
megRiaciugh of a Bedicameyt fonlie irep Mt Of PEB B IR Yenaaudpigpgsnic
ag%ﬁgww maj or internediate early pronoter and
enhancer (Stinski, U S. Patent Nos. 5,168,062 and _
5, 385, 839) .In Sheadpecikthe inventjoh proridesghethedstof paegntipg phijeating a
sequences  are often_clqned. in a vector. For .2 .
AR S EQck PO BB BEHA P h BT O AL SRy uch diseases
AR dLSA BABRE i REdDI tsm?nﬁﬂi@e RAEGnBain@AIO e latt
%ﬂ mjdr%’o%%ﬁg?&\?/isﬁéﬁ%%ég? g’rn S sta ens ga}gdeco%\ﬁ/ai | ab _%1 ] o e
cacbeudic Rgth @twithaut ather chasdotarstiCs eban amyjoidopenig diseansd Some
Tamum 4 $i q?g]rlé Wgél%t&r@%gltée a(gi\él?sl’tgr%égt e?n %’r?e%gl%eo 80 %g 8/? %%?I_ltibody that
Y ; 80 el d38 dgbsitité U padehiorSuch methods
?ée@e,éaél.}é&?&%%)gucog?%gﬁ?%. gilli]x%. I\/g%b.s_ 179 1867 o
afeoet)iyylanty nseafulfor proventingemtreatieg Adgheinagti 9 disqapindarpag patients.

accinia virus and.the avian. pox \.ruse ' S
it ehieB s PR R el e g dfinantibody that
%ﬂds%@%ﬁbrmegeﬁ AR RRIMPEES hdthinf@érait an\éffedG @S désage of an
e.g., ensky et al., J. Virol. 70:508 (1996)),
\atieadiethanspecificalty indefoteml dpitope withirsregidues 1-5¢ of\dP, for example,
2004/ 108895 PCT/ US2004/ 017514 Johnston. et _al . S .. ..
gp’gb,@@lgsz@lpt ssalicpApkiad te % RItops Y 13 gesiduies &%’I %frA[g antibodies that

stonmptifi.s yirus (see .Rose . , . .
SRRTEr e Mo REE v R enidieg B2 o M), ailliics at spsgically
%%f@én eplBe Rith] resid¥¥R 124/0F 262 Anidiisdlicditaat sBedBficalistind to an
Nucl ei c Em ds. Res. 24, 2630-2622 (192&(2)). 5 DNA

epitopkd withan résidues dgerf,Afrantibedies et spepifighlhy big
sanme, can be o . . . L .
residues 1-7 of AP, or antibodies that specifically bind to an epitope within residues 3-7

d ¢¢,an epitope within

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 Af3
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packaged into |iposones. Suitable lipids and rel ated
anal ogs are described by Eppstein et al., US

wG2@0806836, Feigner et al., US 5,264,618, RosePCTJBS2004/017514

5,279,833, and Epand et al., US 5,283,185. Vectors
and DNA encodi ng an immunogen can al so be adsorbed to

ﬁéptld%%%u@bﬁﬂm{% tbr‘fu]]?-@é Ipéihﬂlbﬁi PRtk fSroteX@MAH)e$n 96t another
whi ch include pol ynmeth acrylate 10 pol yners and

peregt, thetisefane o @e@mﬂyo 1&1@%@@1 1g| ycol i des), see,

e.g., e o
t her apy vei?g’%ts&(())}heﬁé% dM Sl ypep | ts%g%@“m antibodies that

bindaelah \waiy@sid deposti mmhebpatladtmmll iatinetd dearfng rasponse against the
i ndi vi dual  patient, typical]y by systemc

aewriond deposit dier cxample, suphie FlsgEng RS PORSR(CHA BB PFEpFLbY Fo receptor
T‘Eeﬁﬁtlted@?a% *tgmsl ntradermal, intranuscul ar, subdernal,

or | ani al infusi on) or topical appl i cation
(see e. g., Thedpestinagentsalf the ioSeiB08e B%@ally stbstarttiatlpnpure from

ked . pol ynucl : 0
safhed Bl e oL o8 12, AL oLl .18 o
f(@&' hﬂ/@v@fg’hﬂ%u@& eQtvelIN3 %@ﬂg @%éﬁﬂﬁ?&h ?(ﬁdecﬁﬁn at& fering proteins and

times cloned in a | asm d vec Such vectors
@aniamnantﬁe rSamnginueishé mts. arae lnast abewits)”s wéw apd more preferably at

g? ag %é((gc a alan) ?(?ht of § z)\f "g/] er ﬁ;ﬁﬁ&ve‘é@fﬁ%g g%ﬁve%éél)éal Q%ngaﬂgcatlon

BéchRM®BE hofitgeReous peptdoLmaedtt Dg%an/w puicrages obﬁlned
precipitated onto the surface of mcroscopic neta

beads. The Fheapeipeds @aibeusad op hothaswnpiomatiy Paiies %Pd those
|
t%lng'glﬁtl é‘}@gﬁ%g éyrﬁ?ﬁﬁﬂ%f ARefiE! 'I‘ﬂ@aﬁﬁﬁ?dé%?sgﬁ ?ﬁ‘?&ch‘?ﬁe@hods can be

of several
dxanp) lﬁjmi’ﬁﬁedAehmie'ﬁc or Gantemiel amﬁogheﬁ)e)rlfnagments thereof (e.g.,

mag%{aﬁ%t@glrngldﬁ oy %591@(? Stﬁ: Lo gghglgglg :f.ﬁ,%a ibed herein. In
%ﬁh&ﬁ&%ﬂ&&? tRei Qtﬁc% ﬁ&tﬁfe@ %ﬂlﬂ@ﬂeﬁngﬁnﬁm&'ﬁ?ﬂ)a}éﬂeﬁom a

onto skin wt m cal or nmechanrcal irritation
(meenHonaidizadtwith AP paRti@S MbEBERImar cancbefthe pateant to be treated with
variation, vectors encodi ng i mmunogens can be
dafipdted to cells ex vivo, such as cells expl anted

from an indivi,dpal spatd ﬁl@tmv(e%ugn fedrr@P RABH RSingtRNtibody with a

marrow aspirates, trssue biopsy) or universal donor
hémhapotiet] icarriet esra phidrhnaceutiobl qmmbstt@mb 3A1ternat1vely, the antibody can

e gaieged Bgpigh! BerunitrER Habcl b pipiRedt e one
Va%ﬁB&[ chap® YR pOOMILRA9 B &g&b&?%b@dcéﬁﬁéamiﬁody chain in the

rophyl actic and Therapeutic Methods The present
| patientt lQmmnallm thepolynudlentide caeades heatty angt lighh ehaigs of the antibody.

zhei ner and ot her i d e

TR or ot el PR SRR EiaEy b R Bl e patient. n
(e@;eﬂlplarp BABBIZastd, FEpEEhtadHonte)edtfor l‘épelmffaﬂmmﬂbﬂed patbody in
within ARto a pat| ent 5 under conditions that

gbﬁéb@ﬂ@fﬂlﬁm@ﬁi cial therapeutic response in a
patient (e. Phe 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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and/or reversing, treating or preventing cognitive
decline) in the patient, for exanple, for the

prevent i on AQrpdifcaat AmBhab®f todeAf¢hOl dogeni ¢ di sease.
The invention is also directed to_10 use of the

di scl osed Peatienioroghabit torteaatnesnt snqledejndividiplst sisk) of disease but
' | obul | i : i
BT BH B L B BRSLABy SFAGAETI e caeof

d1sRRae’s diBeaRBeviRaflBCinyohh at Aivieaf suffermgdivord édzhmbhértmdisease if
of preventing or treati ng a _di sease gssocCi ai}ed W th d
hepr ehedives frs angugh. Rheyefore, theeprsrent mpeffiods opa by adpinistere

| | LR thendliSs Rawherit of th
R R TP
ok of theistibjecirpatieh) dilie mtdeat methadnaeespesiallysuseful & individuals

anyl oi dogeni ¢ di sease. S . _met hods of, the Jnyentio
w%qvg é%gawp ,gpg?tg:rrg%gofaﬁgﬁqamgrcf vgas&)&%lé 11]61'1V1§l];1398 in8flide those
glﬁilll;ng I?%Xtixtela &tho ﬁﬁ%&%&é&%é&thm Dekssé, and tERBRAREAsIOR defermined

deposit tot atient. Such nmethods _are
baranalysik af ggnetisef biochemicpl wedarsi (ienstic praskars pgrisk toward

hei ner'.s di sease in, human .patbLgnt .
AEnETE i IS BP IR (AR Eefie, PRI SR Bloms at
Msifibh 7P pbifionsi700Rd 1601 AdferrecProedsehe Bidrdyednd®ieedish mutations
conprise adm nisteri ng an effective dosage of an

aespetoely (sraHlashesurintaPihgr BRFEs eldisiare pridioes i e presenilin

resi d o) f . ' ' :

S5t P58 87 ng N, 1308 ABRB SRS Ipia or

Afrosalktdsin dinéiiduadd presapdlg istififaralg fyorni Aldh¢imeds dispiseope be

wthin residues 1-4 of AR .antibgdi es that . bed

SpRagn Iz B chisadieriic dsmehtia g5 B @S e PrevFoe of Hifpotprideseribe
B0l i hd 4 i6le trek i@8htifying individuals

g%f’?%giga\?\naltq??hg?g%b&uesdlﬁﬁgg%d;ﬂe%?%%é%%% i bodi es t h%’llt s

spiachdvie 0ab | Théderidclude araspérham of GSFHamand ASH2 laysls1 Efevated tau

e A ) S BB L3R ok o
BT SRt B o S S PR AL Bl giopuped n e

Netagiplsnattisresi due of A(3. In yet another aspect, the
30 invention features adm nisteri n% anii hodj es t hat

bind to an lagsyspomaticeRents dicamet 5rn heey gt Hiy agede-8:» 10, 20,
¢ | 4 | LSti1aSRREAtir6aches 40,
L, Ay By AV Sl
a80y60 s T@r Trgtmaitithsidalbsinvdises mpkipld dasag¢syovst agetiaes gfftime.
-59 WD 2004/ 108895 PCT/ US2004/ 017514 epti.de w.t.hout
blssatmsgt ¢4 e menitrad by awngiaatllb‘?‘g'}:lﬁ?[%lg PG BE% Whe tesponse falls,
(£¥55kter h@saé@tis ARRLAAI Tn ARRAS of Joiéhtial DiowRes §indEdiee patients,
antibody 1S human 1gd. In yet "another aspect, the
i tnsatmentean beginantemaatipbyiadmerstedngiberapediieaganh e the piogher or

t oi.d deposit in the patient and induce a
cﬁ’@a&;ﬁg&b onse agai nst the

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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typically substantially pure from undesired

contanmi nant. This neans that an agent is typically at
L&rsity, aPaslhy BR%Gutderof fhertighid, Mehaiivig bipttienicals hiskildgiasnd/or

bei ng substantially free frominterfering proteins and.
behayenrelaymptoms of the disepsreis corBPliggHARSang iteamefligiggathological
about 80% . f . | .
DSBS TR LA A0 ! BB oo,
I@?ﬁhb@éi’fiomwif Ingdgdﬁ,‘@trrl/dms art adhitiistered fo hpatbae vespasted efitor drsady

of at | east % W w pure can be_obtained. The. nefho

suffenng fiee §UghR BiseareaR pRBPEHRL T EI B IRATS: & lﬁﬁﬁﬁgaégguy arrest,
LGS SO OR Al | g sl
ebinpticdtions anchimbérodiateprthdogicdphenrtypesdy mevelepmprrirod dfe disease.

e.g., anti bi ndi ng f d b .
onaci onal Toroups LG dSEAE e CRRCRERER o climinass,
gxmmfcg %ﬁﬁ@éﬁﬁfaﬁmnén@ % if)me%fstthmab@a&wee devadithad chhRkierigtic

bodi es prepared froma human immunized with AR i
pdphéivter’s pathelhginudmreneaumt béequate to agqoamrlish thesepautie gt Bigphylactic

A R e L

PhepHRRad bhE tlerdpaiufié figirass, aghivdromsedlly aialinistered in several dosages
conposition. Alternatively, the anteiéfo can,. be ”

I:‘: f apFuffigieadmBuRe 1§5RqNSANALYECRARMAY & fgrm, “immune response” or
R i odi | ' 10 ed
T
aimtliob adyilwhainedined by antpznispatific Outelle nntheir, se¢detion products)

RSBt SEAESLG1 SHiEEn Soh Feaiont STbr o agish &rgpohtoan be an
parcﬁgéjfeg}?érﬁg, ine 3?(&%%@ Gyl a{dﬂﬂﬁist@ﬁﬁ:inrb? inthuinB8eDdt b ?ﬁ%sive' @sponse,

exenp y €nbddi ments; the patient is nonitored for
liev,ahdubd By pilmirssteatiod cdininbiodglobylin erantibpdper pimed E-cells.

patient. The invention .thus.fulfills a | st i -
el e RBRBE GrPoTRds PR RY Aot sl R Bfen i the
Q;}ﬁhﬁ&rrég_ljoﬁgbgt%@wpat hol ogy and, in sone patients,
the cognitive 30 inpairnent associated with

Al zhei ner' Effictizvadeses ofglge sampngitions gSthgpresent invention, for the

PCT/ US20Q4/ 01751 A i £n

LRSS e O AP T M
riht§1ﬁdﬁ1tfg rﬁ’éaﬁ@@ﬁ&hﬁiﬁt | ﬁstrﬁﬁ@;l, talpevdirgplesinlogioal, stas ofwhk patient, whether
patients presently show ng synptons. In the case of.

s petions is B AhantDls pifar PsdissipEs adminisiered; and whether
sufferj L ' LS di ' .
YA AN SR Lo i g
bi@ a@elilsihslueing dransgenic 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

-62 -



10

15

20

25

30

prophylactically to the general popul ation w thout the
need for any assessnent of the risk of the subject

WQaiotaE895s The present net hods are especi al |y uBef/ub2000017514

i ndi viduals who have a known genetic risk of
Al zhei mer's di sease. Such individuals include those

A Nehghig). BlobesafteWhOdiBRVE RN E BMEeart AlsH iflicBeasto, be within the
and those whose risk is determ ned 10 by anal ysis

, g@p@tqf ghaoinvesitionhSiieals craibR afminigeisd sped desex daily, op temative

e

@ﬂ@fnpl@ﬁy ﬁréa@rﬁSntGﬂ\Q)I%BCh(ﬁﬁﬂls’fretﬁcﬁf m&dultlpleabsagee olvlalr aiyroborged
Swedi sh nmutations respectivel é}ﬂg Har dy éﬁ?
@pln@i fepenaaple, 6f atrlra%ﬂ& SHYTHORE- &1 nﬁlﬁX?ﬁﬁlelaﬁi’ Erg e} ppeimes

Yper ke (ﬁlﬁ F% em 4 P%@Bg%ee‘f‘mwe BluNrh ¥r GhceAiery 3 to 6

t her oscl er osi s.
lniithe. dEssenplqry dsenpt Isyhesuldsandlnde T-10 mgikg trel veng/kg on consecutive

datoaD s Ren gt SHTHE Ol OB Th SRinp qupds, two or more
mloﬁﬁgﬁm‘uﬁg&ﬂé@wﬁhr&llﬁé&@hﬁﬁlﬁ(ﬂlﬂ BpuUiIeds 2& a&ﬁhﬁﬁﬁ@&ﬂl C

tests are available for id entlgylng i ndi vi dual s
aneltamlaous‘ry;eswhwhcﬂasm@erﬂ@awcé iweelt angibodrdministencd failethm the
| evel s. .El evated tau and decreased Al1342 | evels

SHRYS £ %fi Eﬁeéi presence of AD. Individuals suffering from

20 Al zhei mentihody se@wallg admiligerethen diLm@ple%éhsMsADR%als
cr| teria as discussed in the Exanples secti on

%OSp%ﬁsw@mbff weekbatieeHhly enreapgilpicrtal Sa‘?ﬁ? aésgaebe
ﬁlgg%glg ?'Sy‘h‘%lg‘g%%%}' H?e@s%%&hél)%fd 1&?&“‘@}*8{%0 & gg}é%%atlem' In

4B8me MEho®)dé¥agd - adfiisel toRBhictdy PpRsih ﬁnﬂlbb@i oo@sentration of 1-1000
mul tiple dosa es over g@‘{/)erl od of tine. 25 Treatnent

q¢wimb endmm;ptn@n@qihw 2P Lgnla mlﬁeg@ayelyea;gqbgdﬁg@ be administered

Tt R A S
F]?(Séagé‘ bisd freduef@} VAR deptlimesn ﬂleaﬁtfﬂﬁ‘abﬂ’die)anﬁbody in the patient. In

~adm ni stering therapeutic agent to the npther or

eoetal, yrugtanized pitfodies3bow therloagesibalf-life dp heskedpyjchimeric

s ln pr plications, pharnmaceutical
ca@ﬁ‘gg e?%dhlgnggmxngfétltﬂ%:oélﬁ%gts are adm nistered to a
pati ent susmepidsidecaddofrequenet dfadniisistrationt danlvaof depending on
Al zhei mer' s di sease in_an ampunt sufficie

eW hetherdhetreptmendds prophplactic ek therapewic, Ip Wéopri)teria%apphcatmns
?ni(fo%gl%?g ?clg]rf) %{ gﬁgg@s&k ﬁﬁﬁodl eJdoElYtaﬂ Ql'iergﬁl A adifistered to

I nc udln i ochem cal
ha pdtiehbgitalanty/inthe diskmse istatato em;umvb dimspatient’ heesiiiaeas Sych an

its con‘pl [ c él ons ?&gpfaﬂﬁﬁwg&gegs Q,(%ﬁ%hﬁﬂg?sl cal heprecise amounts
gi{éggl ik n& Bpd1RE gﬁ’t@éﬂtk(‘stﬁ@gf héhﬁh'aﬁ@%enerﬂqmﬁyl ?eﬁérally

nt s are admnistered to a patient suspecte
afingofroml ¢. bad}s 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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and/ or behavioral), including its conplications and

i nt er medi at e pat hol ogi cal phenotypes in devel opnent of
tahiR1i6tati0 8 9E sympdnS@TaiseRieh aURreaft@]ithy et¢rdcinobe admadstated a
reduces or elimnates nyocognitive inpairnent in
prephetacticregimehave not yet devel oped characteristic 10

Al zhei mer SIg(ﬁs%E R g ﬁfﬂs@ﬁ%’ﬁhg@ﬂ%ﬂ%ﬁaﬁf& from about 10 ng to
acconpl i sh erapeuti c or prophyFactic treatnent Is

ded i1006gas 160 g1 aRau10ead, loy 30800 ug DNA per patient. Doses for
prophyl actical ly-effective dose. In both prophylactic
anfgctionusrvirse yeqters vagy fies, 1 0alfn P5maree Viiong perydose.

adm ni ster ' Nt 1l LCl

mune  ospeibeRiY sl AT Mo o befelidral (GGl
NeEPpeNses, otdl, subtutaheoak,dgiraaterink syicavsamialj intrhprteendahantranasal or

devel opnent of hunmor al .(anti body nedi ated) 15 and/or .
aniéf@wﬁ%flbar MR8y ?%P&}R‘B&CH ?ﬁl@ 8%‘3@%88?&‘1 t{:ea%%f&r F@‘_ed’iws? typical
;rﬁﬁtle fof S8EAE RN R A HkShogdrES PRRAE & slb&iRs1c8Hs MU uBA lother routes

antigen in a recipient Subject. Such a response can _
lvan &e eqealtyi affectivs phinseext most commdncette tsyintramuscular injection. This

adm nistration of | noge or . assi ve respons

1yRe of ibjeghin & pg~t AT ST e b C AR St e Ras T At pme
ahtthbd¥eits ReiinBeted dﬁ@dﬂaﬁnto alygtiGahl tissud Whererddpodits have
response is noni'tored and repeated dosages are given
idccurhwlateplp foreramplerinisgsord infeglion Ingamysralar pripeliqn Qrgntravenous

doses_of th {1 . 4phres i [ .
B Rnge bRETAERE Mbi-ARRugh ob AR RIES R loh RO Bartioutar
MRépElgRaMEbOd et/ B finjoesy didedifyaintnthe tamiu. sIn sonrecheitiods)
means of administration, target site, phﬁsi ol &%}i.cal
susibadigs arerpdnppistersdias aeeme roleas coRPPEHPD PLdeitha sudtas 2
n| her nedi cations adnini stered, and whet her

?ge@%(gtmrr%en Jél'qs prophyl actic or therapeutic. Usually,
t he pati ent Agsataohthedvehtion namertiomally beradmimlisgtered in combination
i ncludi ng transgeni c na s can also be treated.. .o ~
Wit ptheh Reatstglare adlsest %ﬁaiywéfefﬁw 1 ?P‘fagﬂﬂﬁ!?%%em" disease.

fehtyi bl RAizeRAREHYE b BivEAIdOMR. M Huinadiized 12A11
Z]%tcsgglg%ﬁq%oﬁg&glgg%ﬁanzges fr oﬁ; about v 0. (gggflmt o 100 © )
nig Athgjnistackdrin cembisnatién with aGecansl iSamgyloggni¢ er gnmugolpgic agent. For

/ k 0.,25 ny/ 00.5 0..75 nmghk l. s
iy & e Jod an et B oo M 8 ol Grin
dQRFRIBRiFTARitR SnckhFHukBmbed ¥nibddyth AP, hOtie/ck®obngbnts, a
wei ght or within the range of 1- 10 ng/kg, preferably

8hum@éz/sﬂl:1 12 A/ dngibodnis adoristeregiia mualient Faotns eqeaypdisy 1s receiving
i A P 155 R e PRI B BRI i i

200511083 PinRGE bidfy, 094t b7 tht4nveneias cad alsgbk gdmidigesd in
internedi ate in the above ranges are al so int

: dto,.
b@rngcﬁpn Wiﬁ)eoth@r@@g@s that mpéeqsgaq PaFREH thga&an&c?f;tgg gweg’gon across
2T LD SHEN ARRRDIHR tn¥entfh GhlbfoMR b nistered 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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days, weekly or according to any other schedul e
determ ned by enpirical analysis. An exenplary

WO e@atioasps | nvol ves administration in nmultipl erdDyazPes017514

over a prolonged 5 period, for exanple, of at |east
six nonths. Additional exenplary treatnent regines
i nvol ve adm, WmaéduﬁﬂalmcﬁﬁfoneVery two weeks or

once a nonth or once every 3 to nont hs,
dosage schégnisof |thR:1|nM@é101La1®0ﬁa7 rnigistered ﬁsgﬁibégﬂ%?ﬁu){lcal
%Iﬂéfgs%\}'\éﬂeskﬁ%?pﬁ%}/@an a%tl{?@é}%%&)gﬁ‘n@%\%e% N3l Gnda¥ari O@cher

or rore nondcl onal
phirnhoditallwiatdeptlibld @neonelts nierRerspgon 5 iRbntheseuticd Science

g 4 : ,
G bfock FoInes bowy e e R e LA Dn e mgferred
?@W@%eﬁ@b&%ﬁﬂtmmmg@@% dd?mﬁﬁ’&f@tllély arfechb *)&{tﬁra%gli@aﬁion. The

I'e occasions. Intervals between sin dosages
cannpmumh;a,lsormcﬂnﬂda ylependjrego the fomdaticl desivedy phpgpaceutically-

Sl S e B B S 0L PR Y Bponty et
@&ﬁﬁ&%wté?@ﬁhﬁ%&ﬁféat QnRitRUE 16t lrASIvR hatah BeEl¥nistration. The
concentrati on of 100 /mM and in sone nethods

ﬁﬂu@ﬂ@s @ege&cm:d sostrt iraafifase blalﬁgxcabwwé& &f fhe combination.

T e

Res@g's sahdohd, elem;somaw, aiﬁawﬂkrsmgmmt mteadthiuﬁn lthe e
of the anti body i.n the patient. In rieral humani zed
ahensaiical spinetitien poRFBYetiemMRY |a1lsr>énc P P RRATBSTS, adjuvants, or

Bhf&{a ﬁo@?agémoﬂaﬁﬁ@ﬁg 000 bUBARRMLE RRdilgs.  The
osa e’an uenc n| stration can var
dependi ng d?harm/lak&iuhezl coinpositiens canrsol mclpdcobkgd slowily metabolized

SRS IerURs B RRAPHY RoHSSssB0ET SLAh e Bigee Rgpgptic acids,
?9?)?1?0'110 ta@ﬁ SR Bty RETI(Qch LS 1Rk fiictiGnahdéd SEphalRRk (TM),

y in t e di sease state to enhance the patient's
ragsnosd: aelelosSuod thenlikeh, pmiypueric dmingakidscaming apid C@POIYmerS and

fpithesbe i A =laabE TorBror AR AL M g can
I [
R S e S‘él?."i‘it?)e”?)r 5 to 2r ?”ge
per dose. Aarglaganieral aﬁmlmtratms agrats of tag FﬁVﬁP‘é‘?ré?aé’d’ea%dmmlstered
traﬁg r@%'ta@g r;}lg' i eg#gnﬁm %esru\ééén[%o?lvoq’rthgsdbg ceni?lrﬂdeﬂs' %floglcally

S con 0O recel ve eat

tadeptsié dﬂﬁeﬂt Rl a phav@aceuOallcarrich elia pembe g sterile liquid such as water
apgl ications, a relatively. hi g1 dosage
¥

utalines glycepolg ongfhagrol aAdHistonyllp spxpigses u%w%ws{j%‘g%égveﬁmg or
apl 8010548 30, O ARG EORRBLs s NS Hon o prsen
Flfoﬁgj’oeﬁﬁ)nsmOtﬁer bhlapdmm&asfqahalmadeedwl edmposmmsmrﬁ thosel of
and Freferabl y unt| L? t he t| ent.s
+ 9

anipaali ysestHe tipeTels ‘?fda P%f[ﬁ?ﬁanu%ﬂ 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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about 10 ng to 1 g, 100 ng to 100 ng, 1 .tg to 10 ny,

or 30-300 g DNA per patient. Doses for 5 infectious

Xch{eaﬁs MEdr@oasiviaig/ofl F0OAAMU:hididinep 1 50raiM Nadllf ddpustedpepH 6.0 with
dose. Therapeutic agents can be adm nistered by

P&lent eral topical, intravenous, oral, subcutaneous,

intraarteri

i ntranasal lcahﬂt ra ogi(% :QEF%{B ?arg rlltl g%@hif?@?ﬁ at:s liquid

sdlaieis drikesprpsiohs; Golid ﬁ:ﬂh]ﬁremltablél'fw saiwsion tiry ir sedpensioning liquid

of .adm nistration of an I Muno

yelielat BRQTOINIAFH NI TR ol g‘%ﬁ%lfﬁﬁ%alé‘aa%} g emulsified
6f LRS }{)éu\fﬁed Jégfhtes Hpﬁlgcr& E%@Es SQH £ ﬁo?ylh&’ddeaﬁ@@%llyb@lﬁde or

I'njection [ type o jection is nost t{plca
pqrdi;anareﬁrbr enhanoed adjnvant cffed, andistussed abave Gre Langsrnisdgice 249:

SR8 M5 o SLEEBH o B R A6 oo Pt gt o

kRt LRAChESH &n Befuﬁﬁhis&@ed hihd FomMST d@pot injeedbh ofingylant
i ntravenous | nf usi on argﬁg@eferred for adm nistrati.on

fepamhpb,o\dknch lcan bo fermudat §uc AManaeH asto pemnit a sustained or
tic i bodi es_a injected directly into the
gﬁﬁg#eﬁ? 03%% %Fﬁ%%e({lgmantl bodi es are adni ni stered
as a sust ai Agsticei @@ﬁﬁlmﬁpgﬁtableoﬁor otherimilesof aslunhistation
a NMedi padTM devi ce. Agents _o he |nvent|on can

onsdadsrrnl, jntrmasedrAndi B o RO RPBIFL OGS Ao Ry lermal
g%&?cta?lphb glgor 'hﬁa: toh@?%ﬁnd@ﬁra%@éaﬁ'fef@ﬁklu\d% fol eid'n%ﬂé "Iﬁﬂjfalkylene

ogen sedse I'n certain embodi ment
%lykvdm&ﬁrltﬂg@caﬁdds bagh soppdshieriésroaeibeifomedeiem mmwmop@dnmg the

ilaé%é?géﬁe@?g}%ﬁéﬂ% D SRR PRkly b Peg@ SEE Rhutations
agm e & gpr élﬁé]sﬁcﬂ% %%Iﬁ’l‘ri]il ce%flcﬁllﬁade@‘()?H{ahﬁﬂolcﬁﬁtobé starch,

ation with anot her humani zed
andgnbsidm sttenraﬁpﬁaodimn sacobarinentrdtilossnansl magnepiupFRGArp@wte. These

12A11 antib ad tered to.a p

SCEBPYBATD IR 19 BEB ) Y5 SHPRR B b s, susained
C[@l%@se%rﬁ%léﬂ&'ls'@f yowRAhnBRWAafh BOLAIISONES adtive iHredient, preferably
anyl oi d dep05|ts occur in the brain, agents of the
i239efM0%0on can al so be admi nistered in conjunction

wi th ot her n

of the inve %Eﬁgﬂ%@‘ncéﬁggiﬁbo%§§?%?ﬁgggﬁgﬁg?gﬁ@Héhvmy

ADSNda3 a@hidifieation \can bt Gatilitaed dly <o- ddmlmdtimtmrmfeth@agmhwﬁh cholera
conmbination wth other agents that e hance a

tthémtqaséiﬁwet@ﬁd derygivies o subnnity fhzeo Sofhes ping) %@B@ %lgoxms (See
S@L Hg PP l]\?dtu}e S 95'? gb?h éi!xﬁlhﬁtram Hel RhRVEDBy using the

agerits can écre osage of a therapeutic
néfts @s a niiRerapes 1nme¢ ntalérodbs obtaized hibdwpich grasylinking or
needed to achieve a desired effect. -64

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); Cevce et al.,

Biochem. Biophys. Acta 1368:201-15 (1998)).
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wa@eaounogsper ed as pharmaceutical conpositions PCT/US2004/017514
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conprising an active therapeutic agent, i.e., and a

variety of other pharmaceutically acceptable

conponent sp. Sa&nﬁw'dnaiqmuﬁeBhaﬁﬁmﬁautical Sci ence 5

(15th ed., Mack Publishing npan East.o

Pe nnsyl vaniThe (uvgaagn proy Hjés B?eg’foélﬁ P HlOIlftBFP(g HesasaLingpatient
rln tffo@ﬁj 6 S‘%ﬁgﬁlb% t PR BRI 2L 4. Ofdr ?l’ﬂ)‘ijntt)ﬂﬁg aReukE 6f treatment

conpositions can also inc
daﬁg @dimﬁﬁstéxredﬂ:dn e phii¢ntu Tae imethods san kalpsed to momtor both therapeutic

pharmaceuti cal | y- acceptabl e, i rriers or
amta@m@l SYIRREHAGS Bt HOPTaRIKE Aroatngiy o Ypigmajic patients.
nfoRBARE bhRRR ifPfurds 6ﬁ| s
E?ﬁ%rﬁgg%mﬁ{neﬁg?@g?%%éﬁﬁgﬁgo ue%? is sle euét ed1 sc()e gs
neastrmgdéved of adlmmmjcmd@giubmﬂy) act ivity of the

S\,g{fgi na;L;SPmedﬁ%EEﬁli %lgﬁﬁ Ch dl o yineca b egh ?a}lgéé%ﬂ elxlal%%le of an

Bhisly 18ved of Hltdfﬂ’é‘ﬁm a ﬁla&iéhf @é@r&ﬁrﬂlhﬁ@ﬂingamdbshigmkf #gent, and
solution. In addition, the _pharnmaceuti cal qRoslt

Gpmpmrrgmhmwm arvalpe dousthe ipmﬁlg geleyelpdier ggaqrr}egp mgmtlwant

AR uaiter DR Rt Sigp B EAS{ERRBHpGnta grrorinrepeat

Rikresents o€ te saprpasipld, eipressadh aﬁbmeostamtalrdl devibtamgfegm the mean

sl owW y netabolized macr@lﬁ gules gg@s Brote NS\ ent

@é FycbereensareTFals) S kHuR Of R lS5APTORE SHERAT  BORRYGELsatmen

?) Qb ey(%)I Gt Qtﬁ‘gﬁjl +3R6n SP‘?@:%&YR%S bSi&htdasddspt@esponse). If the
onal I zed arose agar ose, cellul ose,

aitaﬁletfhﬂrﬂmm respmllsg dees ot ahvinge signiftentlgmrdscreased, a negative

copol yners, and aggregates (such as oil

dregimpeat 9“%?@9%’6‘&%&& Addi tional |y, these carriers

can 20 fungfioffer asethdBBUNSSHHoMAIRE (Y, AReMt Snd dtarklard deviation) of

adj uvants). For parenteral adni ni strati on, agent s_of

titneel onmaﬁie isnleteamirtsd fariatonitiol petations Tyiiesdlyhs wdividuals in the

dosa ution or .suspensio

RG0S P G oe e d PR BPRE Vich e RIS Hie tovel o

RPEARRE & Phii GR laftePddhiafstdridata tﬁ@ﬁpéiﬁcaigsﬁtezrre tienlcomipaxdd with the

such as water oils, saline {Q(;erol

A@dtroh\@hlﬂ 1A sigaificant mpspagquﬂil e cgﬂtéor et%@tgp.&ﬁ?}t@ than one
SO B PR Mg 1300 B MR Mnent oiome.

ClaERIEidrii Bkt ifdkddes of & dpesn Bgna)lk api'egatlm&unsﬁﬁd:lent treatment
conpositions are thgse of et ol eum

v@@@aw Admpsign REPET B IGPRIY FERL gﬁbf}rn@e the leygl js increasing
olje atlv? vhe @ﬁnt%llvalue BEEAR! Aair@hdnt of B éh%rﬁiatlve to control values
S such as propylene glycol or popyet hyl ene
glb y dldicater thzrtrthé edmenisthation ofiredmentrag, bephscontmedraryeduced in
for |n ectabl e solutions. Antibodies can be 30
APHPhe form of a depot injection or

' rrpl ant Pr epaftRir Rthodd) b €onifAvakR of&l%l%él&lr?@oﬂle (&4l¢mean and
a manner as to permt a sustained release o

astaridan] daviptioo) aﬁetermwedeﬁzcsnmcanvompbémnuoé indiveyals whe have
rrl‘ljr{]d%%o%g %‘leat?r{]etnlt \tv)vﬂ;% a t%erapeu%/ageﬁt anarwrﬁjosg Eeev%lsl d 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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- 65 WO 2004/108895 PCT/ US2004/017514 aqueous buffer
consisting of 50 nM L-histidine, 150 nM NaCl, adjusted

WO 000pH0EB90D wWith HCl. Typically, conpositions BCEUS2004/017514

prepared as injectables, either as liquid solutions
or suspensions; solid forms suitable for solution in,
Y diSebnafiEl. I therlevdl b ipgtidnt Wedhgrdfiemtiyrbiebrw the qon]‘.reb‘t ey

can al so be prepared. The pre ration a so_.can
comtinged 4@@11188?1“%@%9’{ lgtvséaarap i{) é(ﬁ@ in the B?rg persists below

AR b AR A ARG bl nﬁgwgﬁdfi&ged de, or

ymer enha Juvant ffect, as discussed
abov e (s eehchﬂh@anethéiﬂs apater? 490 is m&mes(enggmycea\ﬁng treatment but

1%%21?13@1@?3%2 gfe%gqqgcguqs%gh%!g n@g\é’l e 05%1%05 P%ti %grég\)eis or profiles
foNfed A0 Vgﬂetﬁerdaerg%nf)ﬁﬁrﬁ&ﬁtkééﬂn&{t id feghidéd. ke measured level or

preparation, which can be fornulated in such _a manner
mf leoinge pattentcaist mm;wecbwnh pwa@am\éouséy egiievegrin fhegatient

A AR g ety & GkniEhTHbaARSAYE AR revious
IRLGAGRSA! g, e. a@@at@ﬂihaﬁ aaypicaﬁ@ﬁafglhaiﬂeﬁﬂs in mppyiesiasmeinests of the

and transder nal | ications. For supp M)rl es
bimuiemeplaislat Hdigadien that SleaaRent ¢y DR IpYG, Altematively, the value

ol yal kyl ene. 1 lyc [
e
tibdaticf) deteaminedied bepmilation éfpmtiedts gﬁemind@r@izﬁg @ cd1gsg of treatment.
preferably 1% 2% Oral fornulations in

AieraFiulyethe aRITSd VAR HRBEIAT £ DeFoRi s it popigh value in
E%ﬁ Stis of b?dé)?lp ac %%%’%Fian ddPafib R hAbGemaRdkddBf symptoms of disease,

ar| ne e d ‘'magnesi um car bonate hese
oppmndations nﬁthewpeumdaélyﬁmatndq{atlsms whoshew aglpé;p@qfq@p@,ﬁ gisease

ngrlﬁqe}}algs(chmgi %l tg gc!ragessaﬁgy%sl cﬂec%‘%@é @é% 1 o%o gl%:et control level
zneg rgies F&n a RaRdL8 ag’shthorgtiQ/mY UicatbR ha adeaidieplt sledaild bdﬂresumed in

an resu In transdermal or intradermal delivery.
Agatied! administration can be facilitated by

co-adm ni stration o hg a

det oxi f i ca 118 e Preld fr 2080t PR ERE. b, Betn, mucous
v bider @ial did PXinBe pSRAL. ZBhdIagiple Btanalyzed, Net Q};rample for

391, 851 (1998)). Co-adm nistration can be achieved b

ll&feﬂ‘ﬁgoﬂliﬂeﬁle@oﬁgnfmedtes taABpentise. gige 1ovelner pofiles ot b Flumanized
gx%'aﬁ }rﬁgéarlgetﬁggb%% eg‘%:gl]pg %JP]“‘%E??S%:I’I}%Q{FF \t/(g TA‘% are described in the

@Hﬁa‘ﬂe%fs@a 8] {048S Hefidls, R ROl i \peskile i Bl a@mﬁiistéted antibody is
usi ng transferosomes (Paul et al., Eur. J.

Idmammmed URiE 352daring 39Sy, fabeuample, il an in Y BPRASQEYROSIS assay, as
B
c{eggntyeﬁ ‘hef%%} amls%gg me?hlod% 5a ésls.lglg ggn)lple fro%‘?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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WD 2004/ 108895 PCT/ US2004/ 017514 D. Monitoring the

Course of Treatnent The invention provides nethods of
WORMiHi1e88P:1g treatnent in a patient suffering PEDOSIO4/017514

susceptible to Al zheiner's, i.e., for nonitoring a

course of treatnment being adm nistered to a patient.

The net hodg, GaRk REHhEEEE bh1HE MhdagireRohtvftahabadetst AR ibthe

treatnent on synptomatic patients and prophyl actic

patient lsmmdedmfoas ydrptrm’cmtlpn, peecprdmeasuramer ay peg fogn, thereafier to

he met e n
0 BT  E0) O PRI Fompn g e
BN @b/ﬁlomﬁﬁrﬂ%cﬁeémld@odﬁmbme vﬂ&mhmaveh@f antibadghasnieclined
val ue, for exanple, of an antibody |ev pr of | h o
mrbaaelpwtqr@rmedetﬁéﬂm@ ReseAIEAZ8 108 therRF leéagabeims{ é o, 25% or
f(g’/g %gﬁ%iugtlf)& ohg At er\/&’&ts%eaof\églﬂggd 19 bk sterearl Iﬂl §orﬁé methods,

reat rren I NCrease . e.
PR Areubdeqaeht nitasirydlevals les lbgc]{gmnindeatp eompanat] ahttslefemnce levels

in repeat nmeasurenments of t XDr ess
BESVISNA SleHRg T0EOTAYIS A PEPOIFA AT ANES GF HEFAHy e féatment
E}%ﬁﬁé’ﬁ }%Fﬁ)ﬂeﬁtg Yéth¥ gedburbd %tk%ﬂ?'lev%[ 1sF§i§H1ﬁJ:£1tl§f' 18Rah#n a

a pOSI ive treatnent outcone (i.e.,

sederencesievalt(e.gn less thandhamea mhieus e tsta@d@rd devisdien o the reference
response

HERE anaeiatop g PR s ey g Soat FEREEn) SRRISHASEET an additiona

a5s%?glgggﬁtl&g§,mﬁalch§dl ndi cated. In ot her met hods a
con value (i.e., a nean and standard deV|at|o

of
| evel or pﬁdﬁitloaal wehetdwingiude gnamitoring. st fhsicourse o?%reatment any

pul atio i_cal d
A8 G LA P (L Rl B 1t st
¥AbYesseafchtl@r bﬁ‘yﬁhaﬁ to2aghosd od raohitoranpdvideganiadisenses (e.g.,
adm ni stering a therapeutic agent .are then co

Wizheimpgs disese): dior gapmale, sapesqa@ﬁmmtoarﬂogpﬁlaﬁé@g%ﬂnﬂ% The latter
5 6 cah o QB without
e G A R G3F B e R Dty O dRE REDRY cob M0, 208 withou
othes hdrhtbivtics bf eitemefitheseidiseases. Ror ¢mlpquco gnitive impairment can
significant increase or _.a decrease

be TRoRierqd by dsriRIBE BNt PR the )i #(f ot Eﬁq%ﬁ%“y&? m
Q%}aaﬂc.%vg 51 t%noc H&ﬁ%é’\&idr& Jﬂiﬁa{rﬁéﬁt' is

|ncrea3|ng ative o the control value. As

bef or e, attalnnent of a plateau relative to contro

val ues iségggggdicator that the adm nistration of

treat ment di sconti nued or reduced in dosage

and/ or freopRRgYentib f@ﬂtﬁb@ horéBa&ags forfpceminin the alonétorihg
the level or profile 1g a mean and standard
YH?

aheatheds desgritied ableves r’_Fymgﬂ sy kits €ppingn Ekg@BUlha‘t spsrifigplly binds to

I ndt’%‘bgﬁljﬁ%: 1§B ngﬁ‘#l ueqr g\j&%%t ig§1a% ] ot#folne f tHﬁtl‘t?t)dles to AP, the

%‘tﬁetl Fsat'i(gfd:aﬂ\ﬁlﬂ' RS RS Ef ItaBelEd[ St [Hiéﬁypm%iﬁsd;dl&ﬂ Feal de%tlﬁiﬁ of
['eve r pro iles in apatlent are ared with

cntibodies, vied agent dai bersepplietspreennddy é|solil<hp seafucB 3 1q %le Wells of a

r}g}crc%tgrn& h. CK’]ins algo 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 Ap. 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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different (e.g., nore than one standard devi ati on)
fromthe control value, treatnent can -67 WD

wWQOM410838895 PCT/ US2004/ 017514 be di sconti nuerlCT/US2004re17514

level in a patient is significantly below the contro
val ue, continued adm nistration of agent is

¥dohdakRA -adldrtitine 1dage®land Ibrddh&rdsapacﬁﬁgmg)ﬁfasarﬁilss 1rtse'hd&mns audio
the control val ue, then a change.in treatne %
prvideeqassrttes. coBPHEF dises, RO IS!! a5 WinedmPriRicd ’é,ec % pn Kits

pr esent| y rr[%%%&\ye 5.15(? ?'lt t?éé%?uch@% @ﬁﬁlﬂ fe‘:ereéearch
previ ous course o rea ment is nitore for nti bod
Qereetich a1d/qrdidgnbstie kitsq(egstfer pﬂrfmnlnﬂlEﬂIZhWO magasg)nﬁmlohlts
of treatnment is required. The neasured

vel

piasallyconiain sransikers fir biading b @briiopeal Py FregSobly gthin rsiducs

revi d
T SRRtP ERHAY B EDGePRl 4 Kbadf) kIR RaBticdytuded in
tie ki ePpfeabloute kivkalabeledrath ifitretiongfoeperdormihgtheantended
typi cal nargln of erroi i 0 rﬁfeat neasurenentﬁ@of he
2DPLCEHAN SRR BT aEYPLe, SOLpEr B YRS AT P e -

Ck arBioRE Bakh¥&d B{erefhhe value neasured in a

pat1ent can be conpared wth a control val ue (nean
plus standard deviation) determ ned in a popul ation

of patient ter .undergoi ng a course of treatnent.
Alternativm%%é_ ALY ired value in a patient can be

conpar ed WitH iAvéa@6h pRlvidelnihbds ofi Pivb aihbging anfyloid deposits in a
prophyl actically treated patients who remain, free

of
pyhigttoSuchmeiods arsaisefib tpfiagnagsa 08 oW HE ¢pgnosis of Alzhe1mer s
ESIPS%ra?aeD gg%\]és%%)lt@ﬂglﬁ%e?&gd 89&33:&;”1(? ét}ﬂ\?ﬁle AV AE L RERN a;i;huent

LPsPCe ese cases,
&@hﬁmgﬂfﬂh sthaptoaasd degleatid. VE thopdtieat hmmbnmﬂmdl aunloid deposits,

., hore than a standar dégew ati on ?E gnf_)ﬁato o b
thex the meﬁ%n%éﬁhk%hwfeamseﬁ% simprs d léeaﬁféft fmethpgg can also be
tlfsg’ci; 81? Wgﬁaﬁg}% t g’?és%néec‘oit %)ﬂbﬁﬁ’élldlé (@1’@ Q¢ a.m?lcﬁ‘é Micates

or cere osplna fluid from
tshﬁ:epﬁbﬂh@}ﬂto fufthe s;&mrpinatw disaasal \Thednetliasls aee@lacp igefulffor monitoring

:dgq\;gééprgrgr%;g]fp I?‘]%Kgér rg;P%?t’r}é%g‘i?%éﬁg tf«}{qipA%%tg\g/g EEYdSlAeen%rewously
55?55%1 ideﬁfth‘?\%lﬁ%éﬂ‘kgd@%ébodl es specific to A(3 are

Exanpl es section. In sone nethods
the | evel @he predfods woof baadmimstering @re@aeramwcb@@lynti@dy that binds

DS e A SR B A s

I &ﬁﬂ? t_qu:nlt, |
tﬁg%(?%dﬂp%bcon?%c aﬁcf! any %g?olg?%%ﬁ (.) 91% r om
%ﬁ%ﬂﬁs@ﬁtﬁﬁ% toPdhCepiiope OED&BIv@t}Qﬂ IahSno mari-mg ai%epartlcularly
receptors sequent clearlng of the anyl oi.d deposit

wefomen. Bbstmometodsies ExibodE Rinds i e GRIOPROVIEND alito acids 7-10 of

e‘&gg Eg{;}‘g %nti}qgles %}@V%ﬁly\f)' %tﬁgut dlﬂcgt%c?rgé %%ts%telﬁltbgeaglng response. In
?&ﬁeﬂ HethB&s ttﬁesa?lﬁﬁot%aﬁﬁhﬁtooin dpRp® ithedm B deidstiesst ABD Such
e anti body profile foll ow ng passive i mrunization

t atpibodiek yypidabiwdimiand induce a clearing response to AB. 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 AR do not show as strong a signal as antibodies binding to epitopes within residues
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i mredi ate peak in anti body concentration foll owed by

an exponential decay. Wthout a further dosage, the
waole@asossppr oaches pretreatnent | evel s within aP@EUSNA4/017514

of days to nonths depending on the half-life of the

ant i body adm nistered. -68 WO 2004/ 108895 _

PO/ 20041 P bl tht C-gafiRah@iitlopds aredndrasssibleim amyloid deposits.

measur enent of anti bod){ to A(3 in the patient is nmade

Medosdiaghye fidhi atipadicoire less PELEHE - neasur enent i s nade

soon t her eﬁ];ire%%?lgsticore %ﬁts%aﬁ%@%dhﬁﬁs@%‘%ﬂﬁﬁhx%@ﬁs infa¢@bn into the

and one or S HUrther freasurements are made at o

badyasi\ihd patient, o dirbatly idecthy bofin hytiittesdanidl énjedtion anberdrilling a

e e oL R s o
t&@auglent 1%%%2%% ?g%lﬁéally}&%reag%ﬁms naselddabitidughfin SorhélfrietiRids, the

osage O y I's admnistered. In sone mnethods,

Peakiryoreagan setudfinityioa A is dmlabvlédsaridessscoudaky kbelieg ageat is used
conpared with referen | evel s reyi ousl etermn .
oo B R BETeRa 110F AhO OplY et R bR fection
FGE M. 2 AR9ETENt iR iRl taPR b edPtiRal dotectibe. R@sDp&EmMagnetic

antibody l'evel i's significantly I'ess than a 10 ..

bl riendabletoe tonfezraphic desextiontvaithauh surgisahiniarynsionn Radioactive
andard. devi gt i of t r ce value in

f?ﬁ%’ﬁﬂ?lc&fl 5R 8@%%5?65%% ﬂ@&%&%ﬁﬁg from treatnent) '

adni ni st r atpihoefs igperdictl betampating dganaibes izeha/or imtensity

i ndi cated. Additional nethods jnclude nonj torf nsg, over

oAlabeloddens, tofcorresnanhingbaseling valiies.- The bjRilpg yalues can represent the
hysi ol ogi c s . Mo r

SR Rty ra P U Bbt GnflicsUAEAR 10 BEPRIR o PR AR

t&prelicRopresus leveBrietethiityih tiedagemiatienti Fonsasnyle, byseline values

Al'zhei mer's di sease). For exanple, one can, nonit i

eaybe detorningd i 3 AEient befare heginnie ’ff?agmﬁnts WS?E“B“?{” ues

ﬁ‘%e%é‘a%%{s : gal%h e 8 1ROV S, S AEERAR iR VhlueafelAlve @o baseline

6 CUT M tHout ot hef characteristics of either of

shesk adicsRAasesspohartodreatmungé, cognitive inpairnment can

be nonitored by determning a patient's score on the

M ni-Mental State Examin 20 accordance with

conventi on r : f .following non-
Kits The i nf/ﬂe%rﬁq?%ﬁplgﬁ?r%t glr&%l%e\sflﬁ?j%sfuw ta g&g@@ by ttiefo £

piarifiog wkargplesie nonitoring net hods descri bed above.

Typically, such kits contain an agent that

specifically binds to 25 antibodies to AP. The kit

can also include a | abel. For detection of antibodies

to A(3, the label is typically in the form of | abel ed

anti-idiotypic antibodi es. For detection of

anti bodi es, the agent can be supplied prebound to a

solid phase, such as to the wells of a mcrotiter

dish. Kits also typically contain |abeling providing

directions for use of the kit. The | abeling my al so

include a chart or other correspondence regine

correlating
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-conput er  dirf€ Fyi1od

30 levels of nmeasured | abel with I evels of antibodies
to A(3. The termlabeling refers to any witten or

WO eaanassgs material that is attached to, or ot hremUSE04/017514

acconpanies a kit at any tinme during its manufacture,
transport, sale or use. For exanple, the term| abeling
-69 WO 2004/108895 PCT/ USEXXMI®PIESL4 enconpasses
advertising | eaflets and brochures, packagi ng
materials, instructions, audio or videocassettes,

gy . . . ; s
on kits. The |nven?¥§%ﬁu§ seofﬁ%frl%f\i/%}gggéﬁg?ggﬁgs igf%étﬂsxzém p
§etior iarEiirao imemaaglobylin cheireciriable rrpivhanclgpadmast angino acid
kits (e.g., for performng in vivo inmaging). Such kits
FWYPCEal | y contain an anti body for binding to an
epi tope of A(3, preferably within residues 1-10.
Preferably, the antibody is | abeled or a secondary
| abel i ng r eagembicle@ide nchudethd fid t N kidleotif ef dithdhine acid

hhebdai;t s | akeleboeni t h igeglienbet i ons séguencper f or meeugence
the intended application, for exanple, for performng

an iaaMi vo i SEQIDQGSSagEQHvEYPLar ySEQHY NPddi esSEQ B NO:4

t hose descri be erein. 10 F. In vivg, lymging The
i nvention pr ov@ﬁ‘ggg)rret hods of in vi vgccl’d[#%gi ng anyl oi d

de jts in ent . t-ho ful )
i ST or FRBTNOT ARGy A APRYAE H SELAD oo
or ceptibility there xanpl e, the ne i
caﬁijgglvgged on aypati enﬁ%ggﬁgﬁggenm)ng Wi th sytgg%“%sNo'n

of ia. If the pati mRe.72bnor mal anyl oisg D NO:14
delﬁgg?‘?;f, then the pat isgﬁ 'S I7?kel y suffering er om

Al j4er' s di sease. Th Eﬁgﬁﬁg can al so be ugedroNo:15
as§2§¥%§atic patients. gﬁe encggbf abnormal deposits

of oi d | RdhGALES.s susceptibilit Ndg.4ir e

synp oir}ati c glgts)ggsl\gé'sThe nmet hods ar%E(giﬁgo useful for
nonitoring disease progression and/or response to

treatnment in patients who have been previously 20

di agnosed with Al zhei ner's di sease. The net hods work

by adm ni stesidad hereif af 8Rfibody i imdfind Blobhlel Yedqubide comprising a
binds to A(3, to the patient and then detecting the . .
Aemd/af YBrseijtencass baderth inpmataneod SEAND DG b cagjcqpprise either

to deposits in a patient W indi :

6 RBB Lo BE eh Hn 0, Bhebldewitous e
epinhPRelesfer pegidd)t hi n ami no acids 1-10 are

particularly 25 preferred. In sonme nethods, the

anti body binds to an epitope within am no acids 7-10

of Ap.Such y ' i . i ' i i
I
tyagoad s BhadyodibigsediwinnA Ppistagigtednelropathoiogp(eagi pleque burden)

1-7 of A(3. Such_  antibodjes typi.cally bi d i ce
Ddydhe abilifyol adigedies to 1’611&(’5(1“ \1is ,(e'g'hlél égf i°h biain
sections) and/or trigger plaque clearance in an ex vivo phagocytosis assay (Bard et al.

(2000) Nat. Med. 6:916-919). The correlation supports the notion that Fc-dependent

phagocytosis by microgliat 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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response can be avoi ded by using antibody fragnents

| acking a full-length constant 30 region, such as
wo-ad93/104805 sone net hods, the sanme anti body can BET/US2084017514

both a treatnment and di agnostic reagent. In general,

anti bodies binding to epitopes Ctermnal to residue

QiR toAGRIBEPAPAhA Sétive BRgEd depagitidng Dghatosss An20dbdPes. Natl.

binding to epitopes within residues -70 WO

2004530884 98r8F0P19856b4/ 017514 1-10, presumably

because the C-term nal epitopes are inaccessible in

anyl oi d deposits. Accordingly, such antibodies are

| ess ref@rts etaraBlcdgnpsttitial irevige affeacnanf the murine monoclonal

adm ni stered by intravenpus injection intﬁ hef bogy

Sibofe T pat | GRRPOREGH )y GEI) oF HEB BTG BieE frobhe foried

intracranial injection or by drilling a 5 hole through

the skull. The dosage of reagent should be within the

same Aadesf adbfled 1] faretlréht Budingmfsnompglsngbantipody h2A11 to

b dar o R A At R BB RO R, o
! RPBCIOR(RHY0)). abs ddﬁqqaﬁgﬁrw%u:}wses,smekbs 110Bbj aad 10D 5t were also
rimary reagent.” The choice o abel depends on

! the
peayesl. Giolubde 461 i4Greferriorthesmiptie, ABL-A7 peptiscepicated g flimethyl

is.sujtalhl oL _oRtC ' . 8 j ;
R T e
\sb,bb@egmzuﬁgu\sami(mm RE#pinbh tabeRag wdthdbtlvgen readset, Piaras)

al'so be detected using_PET or SPEC?. g%ggno i S i§5 { orotei
pEeighineldopy: (EBRpARThFTHEIRTAINE? O! &Y Alpgpe 75 mg/ml protein
oS e%ﬂ%ﬁoE%Aﬁ%rshﬁﬁ%%ﬂn&&@' and 200 G JresRanaiidgoRaTeti BB-L)

val tes. e base I'ine val'ues can represent the nean

(Ruedos HinfmoPeptsre)ivoee ticubatell withseadiluted witthedies for 1 b at room

Basel i ne val.ues can al so re ent _previg
T AP gL VR el e PR bimen.
%@g #%%imeg@pﬁm BRI S fer Bokigtaiel FNO R Diigg 0.5 M NaCl, 1 mg/ml

eat nent, and neasured val ues thereafter
eohfiarad 0% MNartdet Pad®ipth®0val ues. A decrease in

val ues rel ative to_.basel ine i.gnal . hihve

respo é‘ﬁf%t“?rpglé? ?‘?@gﬁy stygy ?ﬁéﬁg‘?’%é gﬁ’ﬁnﬁg%ﬁ %‘on will

be nore fully described by the followng non- limting
exanpl es. -71 WD 2004/ 108895 PCT/ US2004/ 017514

EdBRLES The fol | owi ng Sequence identifiers are used

t hroughout the Exanples section to refer to

i mAmibadyobul i Bpitdpei n vardiomipee r B onesgigeiEdle ando Capture of

am no acid 5 sequences. VL nucleotiggl. M o8 N0 acidible AB1-42
VH nucl eoti de VH am no acid

10D5" AB3-7 1eGl 53 1
12B4' AB3-7 IgG2a 667 8
12A11 AB3-7 IeGl 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.
* As a comparison, the antibody 266 at 10 pg/ml would capture 70% of AB1-42.
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Ant i body sequence sequence sequence sequence 12A11
SEQ ID NO:'1 SEQ ID NGO 2 SEQ I D NO 3 SEQ I D NO 4

we cavditorgds (codi ng) 12A1 |vl SEQ I D NO 34 SEQ POI/NE204/017514
SEQ ID NO 35 SEQ ID NO 10 12A11v2 SEQ ID NO7 SEQ ID
NO 13 12A11v2.1 SEQID NO7 SEQ ID NO 14 12A1 1v3

SEQ | B MEihé a9teddiks f¥6¥ed ERhibit@d highBQIdiT Mggrmd 5B1-42.
NO 6 As used herein, an antibody, or inmu .
Niotpos i anhoise 13gid 1240 1RPHdP bR SLEE AL a2 gt gmtibody
cféq%{c%%le raltIO{l.ﬁgfy% Qnﬁf ASERowR idNEEble 3; heQ801 GRAMSISRAL1 captured

sequence or can corrprl se the mature
Agnuenase bifictentlyrthiniihe Ip@pd ardibody tl BBéor theelgGdiagiibedyotODS.

| ead tid P
| o o S varas STpies [ e ICAd Bt Py R A8 was
f?x@th@ﬁﬁs's%&@a@ %ol d??vé' e\?'étf?dtﬁ %oﬁ@nﬁ%‘ FaatdbsBUBRAL DALY were

'aque burden) glty of antl bodi es to
b]lcﬁlbhtqﬁi \ath 66,068 CHAM of ‘eI—@Bl 421(013 ABPASI4 0D Teaioncentration of

}5 ﬁ 8’&}? {9&{1@& Zé‘g g@f tl@(‘é&?g)ag?velafo%rn?ﬂggsoﬁer@?&)ﬁm é:apture
%Mn%%%&ssa_\}r hporce@mbshleﬁ h@ﬂbapﬂﬂ@ 6f biading@ 5P bE thie chtues at 10
Fc- dependent™ phagocytosi s

{ roglial cells_an {

mlotrbh agesntege o hgsontsdiound gt Qt@/rﬁ} Beeddenringd Eheagéfe 1 bound
nc% LI e P A 3 AB atrm  OTIE Gfhis RS 118Hh the
et‘i fioasH s ek

tan tained i'n vivo

blylomaq;l@am syaawds bader Am 7 rad‘elmﬁmeeﬁtedgﬁlaﬁely 1R gt i0B¥s(binding
Bacskai et al. (20 uro 22: 78{ 7878)
i’ b i st e DR, Se Dbyt lighe -7

%&ﬁ}o%?eé tésllﬂgiq E%%E)P 'é&lklggecg{h_e%éssﬁ%éd%li %gﬂhgyoio dapaRg I’-\lBZ e

PCT/ uggaaﬂéaaﬂrw4helr abilityrtd tiigges Gt-middéated Blagneicleadncsethe

%@%ﬁ?@gyee@g a Icglglpgfggewr? tg% g%)/zgg pﬁa%)lp&énlslsle)tss gztftg gyﬂ{a&% mouse
%Eﬁgh%}%lellé £th§e¥ or%fcfﬂ‘tﬁﬁﬁ)ﬁsﬁfe f#d1e PDAPIRide0 MaeleonallgGh and
ant i 1 (isotype IgG), various ex vivo assays

UgG2a ainubsﬁlep;drafvmgmdmaﬁwm tmyarde@mbothgmmoaﬁntAefim218833”

Bi ndi ng of nonocl o bod 2

L R L A S
IcBlISRBRRKIuRH vath unf{)&iﬂtcblﬁﬁtaﬂ 9&111»13301(]3]9391’)111011%6 ibrain in the presence
conpari son purposes, mAbs 12B4, and 10[2‘ were als

%?a%messaﬁm pé hﬁc(fsllclﬂ?ztlﬁléfﬂéer {otal devehe! B§ aemang o theocultures
Rhatfs g SR b AL AR a8 4 dprcatn.

V)@ﬁ @at BeHbREgEbnitdtultures of microglia and brain sections (7 = ?% 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 A 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
AR levels. The performance of 12A11 in the ex vivo phagocytosis assay may be
improved upon conversion to the IgG2a isotype which is a preferred isotype for

microglial phagocytosis.
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50,000 cpm [ 1251] A131-42 (190 gG /gnol; labeling with
| odogen reagent, Pierce) overnight at room

w0 esrpaosspure. Fifty mcroliters of a slurry copCEUSI004017514
75 ng/m protein A Sepharose (Amersham Pharnmaci a) and
200 g of rabbit anti-nmouse 1gG (H+tL) 15 (Jackson

&ﬁqsmmb)lameﬁ@ o VIdhies EXA Mi Afitibédy di | ut ed
an | bodl es Tor room terrperat ur e wash

NG Colameadnidids 14T | Bedeareneaish ekt NeviepOEidgsts Vivo To

4\'«3 ergRhE R z%{y%g@ﬁal\g 8??9%1 aﬁl nﬁbcﬁsge {lgct!l}lﬁiﬁgﬁimﬁu '_f@Blrf or 10D5)

Wer ddiedinisSteddd], to dc8 aD10 ety ltyswédkd)ymtl’aperavn@il tryecgloudgr 6 months

asg‘éefégqﬁlge\gﬂé bB%lng %2(2:5@@}&@3@/@({ Zggkébég the erl % toﬁzﬁ/llevels
?P@Héa@ é@%ex@%et&%ﬁb@'éﬁ SA, |&@ho§z§ i Fighd B4R A03-0F the

12A11 A03-7 IgG 233 30 tAn i bodi es 10D5
aﬂd)oﬂ%gélwfmadﬁy cedubetitoiah Ad?elbmm campangl MM@BBS &Agtrol

ot ?)L@ggl/l(oﬁfg E}%&%&q E?dg)lc CLBDis 9 c% rrN%%cr%’ Iéaductlon and

ﬁﬁ‘ﬁm@ﬁdxw&&%yssﬁmecﬁ&tl&& g/m woul d capture 70% of
. -73 WD 2004/ 108895 PCT/ US2004/ 017514 Al

t h e aﬁ“hﬁ &ﬁggk?fgqqlggp duisteophiy pyas é]@pnanﬁmglppddp sggtiaps g pra?r]: tissue
%%gbfglg él%ﬁ?Vebl’lnyn lﬁrrngg {ogc? \f&' @@% g &g%ﬁg{l %gﬁfeegggigﬁg%arance

ﬁﬂ@ﬁ&ﬁbﬁzﬁgt&éﬁloﬁf fa ﬁlx‘mﬂram/iﬁlagdﬂ awabyden edabiningthe pbigentage of

{fq%g%al 2&% %é@i@% ,'}150 o lﬁ&%‘ﬂpp@?ﬁs %1@“11191@‘[ igyre TZE gli}lese cll%a show
ﬁﬁl}t}@ 2dI8 0B :411|dt1& b\?lé}é heéjéffé@ﬂ{/é Mﬂ@(ﬁné hagltedi gﬁﬂophy

to capture so further assaye
fntlelcang QBWaJrgnﬂ'u:Snmomdemd mmn siystfomm(ilbbﬁf € @@55 SNQVA

/m)
CHlortesti e Hocady IR RibAE ARERIPPORY G1° 2sH 56ged hetdn
% ald, FiS Q&c}wtltg Ri184 12234y He 1hg§0\fe@diy%ﬁ%fﬁﬁg qQ MlStOWHéIgGZa

erm ne a capture radi oi munoassay. For
asmtyp@dmwme efficacyp Rdgerdifig bimaires wasives of 1P ldelgtskisgiypes are

t he f ts bound
O LR AT GORUSPHE 1211 bound 2096 of 1t he

r ad' 0&6{kMMeHQ ABMndnitiatifig ,thél-ﬂiﬁ&hg@f@er@és ahQ ighivb efﬂdﬁbg of
was greater than the anpunt bou two ot

mﬁb@%u 1279di aee alseslﬁwbeda B, quéf%@ 19¢r262% GOHA} a) pgorporated
2% at. 10 g/ ni tivel Th f th
i RRRRGBEi, « ape A 3oy oY) Thus: or e

In summary, all antibodies had significant avidity for aggregated AS 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
AR 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 AS.
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anti bodi es tested, 12A11 exhibited the nost
appreciable ability to capture A 15 As a neasure of

wWo b@iunosshi | ity to trigger Fc-nedi ated pl ague cPERDSI00€017514
the antibodies were also conpared in an ex vivo
phagocytosis assay wth primary nouse mcroglial

E}@iﬂm?leal'lﬂ eﬁﬁﬁﬁgmﬁd Skqivneing éf the Moifse d@APDARRatile Regions
rrelevan | gxa anti 28%_25 h %ﬂ@ . £

r eact Clanming wodeatemeiArghisal deA ~The SH, regions o

£ nfly from Svﬁ@ﬁd@? gel?sswer%%i&f?:ﬂ‘bﬁ_gir Epeq AROARNEE using mRNA from

y, nmurine pri y mcroglial 20 cells
hybrizloats dells end stiridardi nfohingdnethgd o gt Bmuc@@dgﬁeqnm@icodmg,

R bbbl S RS BT o
%lld g}?éﬁrd@ﬁt cﬂ@ﬁ IBERS BA&AiYihEbleddmed 02 AUBWH dymbingare set forth in
e

ee of plaque clearancetA f3 degradation, A(3 was
Ealile 3cind abtechespectitvglyt. ur es of microglia and brai n
sections (n = 3) with 8 Murea for ELISA analysis.
Data were anal yzed with ANOVA foll owed by a post hoc
25 Dunnett's test. As shown in Figure 1, the 12B4
anti body reduced A 6 levels efficiently (73%for
Talla3: Meug. 108d) VHONABpquencahowi ng sonewhat | ess,

%}@é%bﬁé@m{ﬁe%@@ﬁépgﬁm @ﬁ@&cﬁ%ﬁi’/Am'rGTCTT

@TQIECAAMTA(CT@TJJA@BAAGAB}’JT@I@G@CCW(&G@FPQTT@A%(E)@CTCACAG

haseueaRoAET SR R R GBS A GO GATd G ooTAT

A e e R A
EGACAGWTGG'EGG%’DQATGAMAAGE ACTWTAACAEABOEE TIAGAGCCGG

Reduce @& KEC@%JS A@%@W@%@? ?’Cg‘i“gKJAGATCACCA

@MG@A@A@@éthA?R@TGECA@@&ACMBG@@GW@AA@@AC@ACTAC
mce at 10 ng/ kg by weekly |ntraper|toneal ecti
GECTGAGTACTETGE CRACTEEEHECRABAIGCACCACT @ \@AETCCTCA
g/gg Ig 6 At the end of the study, total Ievels of
R 13 were determ ned by ELISA. As shown in
Fi gure 2A, each of the antibodies significantly
reduced total A(3 levels conpared with the PBS control
(P < 0.001), e. 12B4 showed a 69% reduction, 10D5
Slhebleett Mow%zﬁéél}é}ﬂlaéﬂno A seASA® 1 showed a 31%
re KG
SRRy BT IEGE G RIK PRYTLSL POV SGFIDHYU SR WIRQPSG

t1 ssue fromt
amwemwwuqummmmmmeewaymms&’mlamaﬁw CARttttadyfa

between ce. and neuronal protection.
DAV QG B}gggﬁ(ﬁ%ﬁ&g@rﬂl yses exanining the

percentage of frontal cortex occupied by neurotic
di/Eeadeppsptids anth GRIRS i lpyefiga6e-2B. These data show

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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that anti bodi es 10D5 and 12A11 were not effective at
reduci ng neuritic dystrophy 15 whereas 12B4
wa@e@aitbsseant |y reduced neuritic dystrophy (12BHACT/PS2004/017514
0.05; ANOVA followed by post hoc Dunnett's test), as
determ ned by the assay described herein. Again, this
Pavlé 91 ot 122A1 VInBX Adesquemeoved by converting 12 Al

N vie e ”hé%&?l}%iﬁ%&T?f%’%&&gﬁ}%&Em&f@CTTCCAG
%@hﬁﬁﬁit y dRAEK IR ARMOTO A QT8 T EeRNGCEPGTCAGTCTTGGAG

perinme enonstrating the binding properties and
ATCA AGCEMJGARYTOTTGENGADAT ATRAAGALGART6T ACATAGTAATGG

A BB A PR e P M AR BB rocanacer
QQW?§MG&QWEGMCG@WﬂfI@quGmega}@GA@GTTCAGT

ggered plaque clearance in an ex vivo ass

G A GO A ECARGS AGAGATTICAGA GEC 58 GARGAEEAGALH GGAGGCT

B Bicd aqrRiinr AP B Thes TR AR TR ATz eteTCACeTT

agRITEL TORIGALTA AYSTGONGCTGA AnSEQUEYNDZAL 1 (19G)
captured soluble nononeric AOl -42 nore efficiently
than 12B4 (1g&a) or 10D5 (1gd ) but was not as

ffective at i ng-Neuritl trophy. Enhanced
i"?l?lf%aé\éoysr? 192‘332? llﬁggl blfba%degéq%ﬁr en and reduci ng

neuritic dystrophy may be achi eved by engi neering

anti bodi es to 30 have an | [ maxi.nal |
Sikimovin sy b AP IR R pgtviewyLQKPGQ

TR9CS BRI s RrABE G B PIIINISRVEIZEID GEY FORESHBSIFGAGTK

%EKIL @%@8%/%08895 PCT/ US2004/ 017514 Exanp?% ‘qul
CEOK (SEQid Nsedt)enci ng of the Mouse 12A11 Vari abl e

Regi ons d oni ng and Sequence Analysis of 12All VH. The
VH 286 péptiteandODRefin IckATask. f rom hybri doma cell's were
cl oned by RT-PCR and 5 RACE using nRNA from
hybri doma cells and standard cl oni ng net hodol ogy. The
nucl eot i de VRGsequencesRebEnbeH R} adbfunctional V
deduced amlﬁ%qlg%qge\]s]égﬁngce e?%EQ I DeNO 4) derived from
irelepeinderfhr asihly aintaies centipniius RIMEopPribs imitirtonpathionine to the
B

sequence:
WI&EMJ %@M@E@i@iﬂﬁfmﬁﬁﬁge&@@ﬁhe
GTTACTCTAAAAGAGT CTGBECCCT TATTGAAGCCCTCACAG
ACRGTGARICTIRRY, RB2T CPRA: FRBCBRATadARAAGCACT TCTGGTAT
GAGTGTAGGCTGGAT TCGT CAGCCT TCAGGGAAGGGT CTGGAGTGGCTGEC 15
ACACATTTGGTGGGATGATGATAAGTACTATAACCCAT CCCT GAAGAGCCGG

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 VDJ or VJ junctions, and cloned into the mammalian expression vector
pCMV-hy1 for the heavy chain, and pCMV-hx]1 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

-77 -



10

15

20

25

30

CTCACAATCTCCAAGGATACCT CCAGAAACCAGGTATTCCTCAAGATCACCA
GIGTGGACACTGCAGATACTGCCACTTACTACTGT GCTCGAAGAACTACTAC

WOEBOTHBABIACT TTGCCCTACT GGEECCAAGGCACCACT CTCACAGTITIZOS 10M4/017514

(SEQ ID NGO 3) 20 Table 4: Muse 12A1 1 VH amino acid
sequence mdrlttsflllivpayvl SQVTLKES
Eﬁﬁtﬁ&m b kﬁ&ﬁf@ﬁg%&&@fm\w@ﬁf BER&EnEGmeric light chain clones to
[ yynps| ksRLTI SKDITSRNQVFLKL TSVDTADTATYYCARr

eenfizayrearodypihiity pi thegspubiEpipadss wre yBmimpprggipyiated from COS

b6 G 0
M e
imgmnablotsfofmmmﬁBgeﬁ dbetdction was zncampljshed usmggoat-agfi-human-

TS L) SSpdsalind s008 RGOt eSO deTanaat s B0 v neBpificant
ﬁmﬁﬁfeh ¥edA§ PM%aiN&@Ql@ﬂ:@féﬁ 1% BhiRtiEbRagse@ACcOodi ng

e presuned 12A1 1 VL domain, are set forth in Table
5 and Tabl @ifect beﬂpgaﬁ'chmhqnc 12761 1\iDti20dyi 1188 866 tested by ELISA

PCT/ US2004/ 017514 Tabl e 5: E)I\IA
ges§e Hogire 4 demonstrates that chlmenc PZAI llwas founX Lfo md to AP with high

O Rt B R R R P [ omine

%Mmmmmmmﬁmﬁm@@@n Serial

TR A NPT R AT FHEFCBEOTCRACRARL A erence)

%@% Gaidr F%@%YM@Mamzed 12B4.
TTTATTACTGCTTTCAAAGT TCACATGI TCCTCTCACGT

mwwm@ma@wlw@@ af b 2Réhig Jeseaberkiy TéSﬁPatent
e v oa URBR e T &b E Eesgbagichis incorporated herein by

@hgg%feyleR{}gntyl eWVLQKPGQ SPKLLI Ykvsnr f sGVPDRFSGSGS
GIDFTLKI SRVEAEDLG YYCf gsshvpl t FGAGTK 15 LELK (SEQ I D
NO 2) * Leader peptide and CDRs in |ower case. The

ggszl ]1 V;lagqlwul%g&%gﬂggs neet the criteria for

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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regions in so far as they contain a conti guous ORF
fromthe initiator nmethionine to the 20 Cregion, and

wW@e bamaossohser ved resi dues characteristic of PCT/US2004/017514

i mmunogl obulin V region genes. From N-termnal to
C-termnal, both light and heavy chains conprise the
domai ns FREeleklidtlof Fiddan L¥ptortARBiboRe uances Bditable human

Exang)ge I V: Expression of Chimeric 12A11 Anti body
P

anidhpdyrscayrnres Were1doritied by Bt Ler PRRPYHNS bf e amino acid
Qg ce@ ¢ tljlé Iggltés e k@b r%égﬁsoﬁﬁla‘ffers% qh&icef St BRSfnkh antibodies.
e spl'ice donor sequéences downstream of the
fﬂhs p&mpam@n\ﬂﬂ]s rerfowtied sapatateinor thad2All bhealyi antl dighhihains. In

manmmal i an e preSSlO vect or for. the

PAHICHIaT. 3 yop Fpan ‘g%él??h‘%li‘%e rimeers P

%%ngd QH@rﬂeﬁeeQHf geﬁén@é%ﬂ%ﬁtﬁ tywifie Gk YNGRV E ¥RNVEL framework
fragnents downstream of the 30 inserted variabl e

regorswverasdatified bmubltmf itige B @@J ég @@tab@m singealN CBiﬁ BLiAg! (publicly

ggg¥¥gﬁgﬁ@gg€§q ]H?tb CQ@‘#‘?S 3 ar | ege\‘lﬂ;lli e?r%"x\ﬁ With the
1dspediDedRdrcOBBRoMREE 52004/ 017514 cI ones were

i ndependent |y co-transfected with different chineric
light chai T eandidatascquences Fere @wﬁ@mﬁ&%?ﬂtﬁ spqpgncerpased on

élgefs f lgwur%1 %qt%lﬁ%hﬁﬁggﬁi%?ogwg@g 'e@t' sk&% gés'ﬁea% canonical
AR beastueb alithsthedosordeqentedndfor (3)nfm11 nmhthmirg aply rare amino acid

GBI AR AT Sk PP+ S CHGRyRLe: SHalenig g VL s
HAE61728 idthd N??‘I ﬁ%ﬁ&? tRLHASt HQ@’asteh A setobB bédepdisequence for

quantities of L chain were detected in
C\tfiﬂi i AAGYE9A 3 driadtiha NCBT eotonbiedidtidagt detalpiee. mAAIASITIAIsIa human

%@E}gyg @g@lﬁ%ﬁﬁ?s@ﬁ%ﬁ@f S@E@B&b%mggg cht(aA: fxsgarbmlt Ci:ll tacceptol

%ﬁb&w HhsBi gtheaﬁ\(ﬂ Pirt ¥n th%' r@&ﬂoﬁfnc’tlﬁ Shiahhalenm V(SD%QU\QGI Immunol.
by chi'meric and humani zed . (The clonin

A6et08c tFerst za‘snouﬂ oflmemnipen Zz“altll ashibedy Bz esgé@k@?ﬁeé ageeptor
e R ARCRARD Lol Sioct BA 2410k EProc

q@hgg@agq&g_ygggmxngQV|d|ty was also simlar to that
denonstrated by chineric and humani zed 12B4. (The

cl oni ng, characterization and humani zati on of 12B4 is
descri bed i the I d
10/ 388, 214, .@%bfgm%tzoﬁ %ﬁg;}%ﬂg@ {ée.gz?%so %ﬁ%té@iupw ¢ humanize

| AgiDO@es af tﬁé ilendom ciypriseSvatinble fraafievek cegignsEubstphtally. from a

12A11 H t A 12A1 1 H ed, Ant i bod
mﬁ%ﬁﬂ%@gg?%@%%ﬁ?ﬁj&%ﬂmﬁﬂ% 9%@61%9ﬁfa8F36%§Iemlnlng

éloﬂg Ridstan 51% ﬂ?fnr AR MDA SRR (@drtor 'irﬁﬁiuﬂé@éblhlﬁl) termed

nmur i ne ant1 body, three-di mensional npdels
V\EZ(AEII 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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studi ed for solved nurine anti bodi es havi ng honol ogy
to the 12A11 heavy and |ight chains. An anti body

waleaugossped 1KTR was chosen havi ng cl ose honol POQH/US04/017514

the 12A11 1ight chain and two anti bodi es desi gnated
1ETZ and 1JRH were chosen having close honology to
the 12A1 1 heavy chain. These nouse anti bodi es show
Rbﬂt@ﬁ@z’aneV?&zmnservatl on with 12A11 (94%

it i et ALY A b
%g A1 YRE ¥hdifs oMAb- gcégﬁﬁ)r heevork (BAT03Y33)GE HO@ tBé same human

was superi nposed onto that of 1KTR In addition,
ﬁldfgréﬂp dshibat vODEL t@wsoms to e routiee Vadgiant hasggymusygl framework

|nt e 0 Choth| ruct ur S

L DR e S o0l i EHI ) s BB BB
B&Mﬁﬁfm@ﬂ&d@%&@& GQrsmrleofqmmnma 1f2gm1r esi dues
(e.g., FR residues inportant for CDR conformation,

etc.) predi cted be inportant for function of the
e Nedaind regietsr i son, function of the simlar

L2801 095 T RSPl BER ECTA RS0 G175 o

%gﬁ@b% e ’_[gel gﬁmwﬁﬁﬁm aucepiot frbmdwoﬂe@?&hé%@% from h_u:jnan

identifie ter c arjsons o c

seon. L o Rbehbetgeioio ) BADPE TOBTHY HHER Thats.
2els KPR 2B RPETZ 9nd 1TRE),GARBAUL&A with the

vvas per d separately for the 12Al1 heavy and i

ght
@hanacid hlngrﬁnqm of AAAGHT34 vathicabiincitsausnes didteas ﬂbmutatwns in

ant i bod se_frapework, se

Ry e e e A AV RS

fN?%'TBL’W (KAHaGh@ABerdR) © The Badk iR ohyarg bitghlighfed biy@sterisks in the
I g Database using NCBI BLAST (publicly

mwgm&labgmmmw@hwnh@mrq Phal Institutes of Health

fr amev@l tﬁ E ; ?}iﬁl{l}ﬁ 1ro}1ig' a.FQ dicPfed Eygﬁ?‘?ﬁ&de‘f BedBiEd A€ residues are

Wo candi € sequences were

ChRsifenl ?é‘suﬁié@ @MMF ROULYREK  satedilpn.e. ﬁhmeWofH mmdngs which may
criteria: honol ogy with the subj ecléﬁ uenc Thér back
Shairibrty to anistmianangR HiE RARIE S B R &S e’1s one bac

5 e&g&&cﬁ @RS ?ﬁos@ ﬁﬁ%&%ﬁﬁ R8N SHBli Bk 2Ry 1ﬁt§ff§ce‘5}€§15&és involved in

resrdues mewor K regi ons. The sel ect ed
acEHapL pﬁcl@@m&mmmh@ (underlined BAC) VAIR The NH3T NGRAtiangs at a vernier

rgpdtergousi 1) spukeongn of e BHERERIe, PTLR T aarRENh S50
i‘a%Eﬁ’nﬁ tchD;iﬁﬁgP%érﬁerﬂa‘fmﬁ% RYERdhes $40EEQ Wt Uabik nibdtiodqUEss, V4SL,

group but was sel ected as an
i Fﬁm BVS‘deaimt mumba)mng)talﬂdyfa}i age dheverhisnelpsy (indieget cagribution to

t rea on in.S a et . (1999) Mol
aﬁﬁ goﬁﬁ‘gkﬂ F |o§15 of)hurmnl zed 12A11

ant i body utAlsmﬁﬁlahhS%e%ﬁé@@& aftoRReaBd fito vasioniosihumanized
sequences. The antl1 body is described. in Schroeder and

Vil 1(ig peegntet pcTable 7.
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20 Natl. Acad. Sci. USA 872:6146. Substitution of Am no
Aci d Residues. As noted supra, the humani zed
wa@ndiothesspes of the invention conprise vari abl ePCT/US2004/017514
framewor k regi ons substantially froma human
i mmunogl obul i n (acceptor i nmunogl obulin) and
conpl enentarity determ ning 25 regions substantially
Tale7 aSurmmasy offohangeg i huanizéd 62wt 1.vhmunogl obul i n)
I . : . Ny .

Having—i-denti-f-ed-t-he
det er m ni ng regijons and appr opr | une
GBRagsE or i nunog! ObuR/InézlztrF\séd?Fé}(t stkp mﬁ@ZB res1cpues)

determne wWhich,[ I —any, residues frpmthese

%1% Lensybstitute gproptimze the propemyizgs of
E%Wr t na Humani zed anti body. -7Pp WD 2004/ 108895

PCT/ US2004/ 017514 Reshaped light chajn V region: The
anmi no adrloRal i gnrrent of t b 6r eshaped i ght chai &'\

A H UIC 5A IIIC L.IIJI Tt Uf l—lle

accept or ég? ° wgr k (BAQ)l 3?;3) is fronmthe same | y@an
t hat

subgroup whi ch corfresponds to|the nurine

region, has no ynusual framework 5 residues, and the

CDRs bel@Dgg,to tlhe sane Clgighi a canonjcal strucgte
groups. No backmutations were made ihVersion-1 of

humani zed 12A1 1 Reshaped heayy . chain|V re | o
dntahbluathy al i gniment dﬂ/klﬁélgééﬁaped heavy é#@z?&%j%’)

regronmTSs—ShowT [T —Firgure 5B TNe chpi ce 1 or the

PO rk (AAA6 Is fromhuman 1096/120
S ‘llirfli ;as %g Al

group descri bed previously) and has no

unusual frameworkk residues. Structural analysis of
Bhekmutatioendes chiai n ( 1ETZnamd 1JRH), i A. cCarjonined:iAfF, F29L,
with the amno jacid alignnent of AAA(>9731§ ﬁg t he

muri ne sequence [di ctates 9 backnutati ons ?1 version 1
(vl) of the reshaped heavy chain: A24F T28S F29L V371
V4A8L F67L R71K N73T L78V (Kabat nunbe¢ni negckingh&3BRck
nmut ati ons are highlighted by asterisks in the 15

am no-acid alignpent shown in Figure ‘)B > the 9
nutations, 3 are|dictated by the nodel 3pe ¥ Eine: T%@pQﬁ&L
residues are caponical residues (A24F, 1\3?93&*711'%8\/
solid fill), i.e framework residues whic

contribute to anfigekenbiidAbg oy Virtyd. oGembanmAnctlyo

t&c@&ﬁ@sg dues.| There i s one back mjtati
next most inmportpnt BAGEE/38f residues, 6%955%21@1% class 1,

resi dues invol vefki }ﬁ;lqjv acki ng [i ntﬁgacglhsg
(underlined), i. es rqggsi e 3T nmutjation is a?éa
verni er residue| (denhedcdlistrigtumh t he | SdgEDHRs frdme same

bi nding site, pogsibly interacti n wi tth S30 adiosg Hlal ou
to CDRL. The renhi nigig'may HH‘Q& >ar det effPGF? Tal group

mutation (T28S, Vg8 I-Immunoglobuhn kappa as donor mouse
light chain K64(AIMS4) | 9. fetalIg

Tables 8 and 9 set forth Kabat numbering keys for the various light and

heavy chains, respectively.
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F67L, L78V, Kabat nunbering) also fall into the

vernier class (indirect contribution to CDR
w@omvitoosses i on, dotted fill in Figure 5B). 25 APGIIORENY017514

of the changes incorporated into version 1 of

humani zed 12A1 1 is presented in Table 7. -80 WO

2481 0GF6 KREH SR04 Db 32411 Tight €hdin Summary  of
-changes in humani zed 12A1 |.vl Changes VL (112

residues) VH ( g eSH@MS) Hu- >M19_ Framework 0/112

0O CDR 5/ % CDRS 6/8 8/11
I u- 1 ﬁ 0 >Hu
rrev\g'r kﬂf]gll 6/1 Ba nc'gé%s—rrone 1.

Canoni cal : A24F, F29L, R71 K 2. Packl ng: V371 3.
Vernier: T28S, V48L, F67L, N73T, L78V 4. Genbank Acc.
nol 7.1Germnk Abc. noD Accdptor rfMdtes BAC01733
AAA69734 (Hl- class 1, 5. CDRs fromsane H2 = cl ass
3), cangni cal strycturak; 8. CRRs from sgppu@houp as
donor nDuse canoni cal structural group 6.

| mmuno obul | n kappa a§/ donor. rmusevl i ght chain

K63 ( Al Tabl es’ 8 and’ 9 set forth Kabat
nu4rber|4ng keys fo theM/arl o4 1igM an@™eheavy
ch&inss respectively. I -81 WO 200417 108895

PG4/ USg004/ 017514 Table 8: Key to abat Nunbering for

12A1 14Li ght Chaipn S g 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 A\ A% A% A
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 1 1 1
22 22 S S S S
23 23 C C C C
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nmouse HUM A19- KAB 12A11 12A11 BAC Germ # # TYPE VL VL

01733 |i ne Comment
W@ 2009108893

11FR DDDD22VVVI
33LVVV44 MMMMvernier 5PEI/USH0L017514

T66QQQQ 77TSSS 88PPPP 99LLLL
1010SSSS 1111LLLL 1212 PPPP 1313 VYV
V2 124 1¢DRIT TRT 15RI5 L RP P R6 16 GGG G 17
1§5D55EE 18 1§QP@P 1919 AAAA 2020 SS S
S 23523CCCC-82V\D

i

27C
27D
27E
28
29
30
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

30
31
32
33
34
35
36
37
38
39

40
41
42
43

895 PCT/
S 26 2

FR2

a4

45
46
47
48
49
50
51
52
53
54

55
56
57
58
59
60
61

CDR2

g 22 2
82004

HeHFERYT 0 QY RO S rnr-*»<»42c>2mm<»qm

A Z <R

%1751% 27 Q

M~ HEHEOPnO QW ROERKSE mrE<kHZaZoum<-»

nwHRZ®rn 4R

MO O QU ROEKE Orf<KzZ<QZurIottrwn

mpPpEZnQC
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KA HFOPT O QU ROEKH e < Z < Q2ZwnIDCH

wnp R ZnQ

COR1 RR R R 25
QQ 27A 28 SS S

packing
packing

vernier

packing

packing
vernier
canonical
vernier



27B 29 1 | L L 27C30VVLL 27D31 HHHH 27E 32
SSSS 2833 NNNN 2934 GGGG 3035 NNYY
W@312003608895 N N 32 37 Y YYY 33 38 L L L 34 BO/ESH0DI17514
D 35 40 FRR WWWW36 41 Y Y Y Y packing 37 42 L L
L L 3843 QQQQpacking 39 44 KKK K 40 45 PP P P
vennien 4R346 GGG G G342 47 Q Q® 43 48 S S S S 44

4g8P_ R3P P packi®gg 45v50 KQQ Q46 51 L L L L
pagki 47 52 LPL L LPverniqf 48P'53I I I

c%goni al 49 54 Y Y YDY verrBer 55 CDR2 K KL L
5YY56 V GG 59578888 535¥NNNN 54 59 RR
R6R % 60 F F ARA 56861 s £s'3

62 67 F F F F

63 68 S S S S

64 69 G G G G canonical

65 70 S S S S

66 71 G G G G vernier

67 72 S S S S

68 73 G G G G vernier

69 74 T T T T  vernier

70 75 D D D D

71 76 F F F F  canonical

72 77 T T T T

73 78 L L L L

74 79 K K K K

75 80 I I I I

76 81 S S S S

77 82 R R R R

78 83 v VvV A% A%

79 84 E E E E

80 85 A A A A

81 86 E E E E

82 87 D D D D

83 38 L v A% A%

34 89 G G G G

85 90 I v A% A%

86 91 Y Y Y Y

87 92 Y Y Y Y  packing

88 93 C C C C

89 94 CDR3 F F M M

920 95 Q Q Q Q

91 96 S S A A

92 97 S S L L

93 98 H H Q Q

94 99 A" A% T T

95 100 P P P P

96 101 L L Y

97 102 T T T
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-83 WD 2004/ 108895 PCT/ US2004/ 017514 57 62 FR3 G G G
G5863VVVYV 5964 PPPP 6065 DDDD 61 66 R
WORR2R4M08862 67 F FFF 63 68 S S S S 64 69 G GCI/(G52004/017514
canonical 65 70 S SSS66 71 GGG Gvernier 67 72

SSSS6873GGGGvernier 6974 TTTT vernier
7087513 DR 71F76 F F F F danonical pa@ing7 T T T T
739781paL L L 74 79 KK K K(}75 801!l I I'I 76 81 S S

%& 16582RRRR 78g VV 79 84 EE EE 80
K
L
E
I
K

A AMA 818 87 DDDD 8388L VYV
‘84%GGGG 85 9 \223

X

L

E

I

K

quz Y Packi ng
103 108

104 109
105 110
106 111
106A 112

V 86 91 YYYYS8792Y

R RS
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88 93 CCCC89 94 CORSFEFMM 90 95 QQQQ 91 96
SSAA 9297 SSLL 998 HHQQ 949 VVTT
w@®20010B8P5 P P P 96 101 L L Y 97 102 T T T - SECTINIS2004/017514
2004/ 108895 PCT/ US2004/ 017514 98 103 FR4 F F F
packing 99 104 GG G 100 105 AQQ 101 106 GGG
Tible 30Kel td K'Ebatm&nﬁ&ﬁlgfoi(ll%l 1 BaxhpGhainl L 105 110 E

EE 106 111 L |

5

0~ A\ W B W~

| SO T NS T N R e i i e e e e
RERBRETxTaarbormo ¥

25
26
27

28

29

30

0~ O\ Ui B W N

FR1

HomAOS-Fourr-"ounwARAREHE~QUuRrrm AN 3I<O

v mQwm

o

106A 112 K K K -85 WD 2004/ 108895
PCT/ US2004/ 017514 Table 9. Key to Kabat Nunbering for
12A11 Heavy

i

1%_&%

HrOunCoR-btnEQTOoO<<aQnnE IO <O

wmhHQw

o

P> ANER R QTO<L<000nmn <0 <O

HHQw

kr]
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>raontRCbnRQQARO<<aunmLro<O

o3 m QW

5]

UM 567125’571290\8 TYPE 12A11
4 Gime Commrent

S Tidd Oy L L L

1 FRL Q

vernier

canonical for H1 -
backmutate in v1

canonical
canonical

vernier, close to H1 -
backmutate in v1
canonical for H1 -
backmutate in v1



66 EEEE 77SSSS 88GGGG 99PGGG 10
10GGGG 11111 VVV 1212 L VVV 13183 KQQ
wa@200d4088ds P P P P 15 15 S GG G 16 16 Q R R KT/U%2004017514
TSSS 1818 L LLL 1919 SRRR 2020L L L L
2121 TSSS 2222 CCCC 2323 SAAA2424FF
A3A canoncobRi for Hl - Thackm$tate iSn vl 25 25 S S S S
28,2636 G G G cagonicak 27 %7 F FyF F canonical 28 28

832 T% vernier, scl osegto Hl - backtate in vl 29 29
L F_E canonic for - backmutgte in vl 30 30 S S
s3 éé WO 2004?5108895 CT/ U%OOM %{7514 31 31 COR1L T
T35 5332 32 ss Yy 3833 GGA

35A 36 A% \'% - -

35B 37 G G - -

36 38 TFR2 w w w W

37 39 I I \'% V  packing - bacmutate in v1
38 40 R R R R

39 41 Q Q Q Q  packing

40 42 P A A A

41 43 S P P P

42 44 G G G G

43 45 K K K K

44 46 G G G G

45 47 L L L L  packing

46 48 E E E E

47 49 w w W W packing

48 50 L L A% V  vernier (underneath H2) -

backmutate in vl

49 51 A A A A

50 52 CDR2 H H \% A\

51 53 I 1 I I

52 54 w W S S

53 55 w w Y Y

54 56 D D D D

55 57 D D G G

- - S S

56 58 D D N N

57 59 K K K K

58 60 Y Y Y Y

59 6l Y Y Y Y

60 62 N N A A

61 63 P P D D

62 64 S S S S

63 65 L L A% v

64 66 K K K K

65 67 S S G G
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34 34 MMMM 35 35 SSHH 35A 36 VV- - 35B 37 G
G- - 36 38 FRR WWWW37 39 1 | V V packing -

whamanosspe in vi 38 40 RR R R 39 41 Q Q Q Q parks1ng4/017514
40 42 PA A A 41 43 SPPP 42 44 GG GG 43 45 KK
KK 44 46 GGG G45 47 L L L L packing 46 48 EE E
Eeb7 468 WHKAV W packi n® 48 5(RL L RV vernier
(yrdergeath H2) - backmutate #n vl B9 Hdmfr Anferfeat!Dd2,
52 CDRR HHVYV 51531 111 52 54‘!96§A{b§,§tergﬁﬁng5wﬁl
WWYY 54 56 DDDD 55 57 DDGGS,é@)-b’é@lqﬁ&atDinﬁlN
Ngsb7 mP K K K KT58 60rY Y YY 59r61 YY Y Y 60 62
Ny AAA 6163 PP DD;6264SSGS

70 72 S S S S
71 73 K K R R canonical for H2 -
backmutate in v1
72 74 D D D D
73 75 T T N N  vernier (edge of binding
site, possibly interacting
with S30) - backmutate in
vl
74 76 S S S S
75 77 R K K K
76 78 N N N N
77 79 - Q T T T
78 80 A% v L L  vernier (buried under H1,
possibly interacting with
V35A) - backmutate in v1
79 81 F Y Y Y
80 82 L L L L
81 83 K Q Q Q
82 84 I M M M
82A 85 T N N N
82B 86 S S S S
82C 87 v L L L
83 88 D R R R
84 89 T A A A
8 90 A E E E
86 91 D D D D
87 92 T T T T
g8 93 A A A A
89 94 T A% v \'%
90 95 Y Y Y Y
91 96 Y Y Y Y  packing
92 97 C C C C
93 98 A A A A packing
94 99 R R R R canonical
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©100B 107

o112 119

63 65LLVYV 6466 KKKK 6567SSGG -87 W
2004/ 108895 PCT/ US2004/ 017514 66 68 FR3 R R R R 67 69

wQ 2004F0889ver ni er (underneath H2, possibly intPCHUB1004017514

with L63) - backnutate invt 68 70 TTT T 69 71 1 |
I 7072_SSSis7173KK' R R canonical for H2 -
backrmtate invl-.- 72 74 DDDD 73D/5 T T NN vernier

gel@f BbReli NgRr siter possigply interacting wth

backnutat in y1 74 3% SSSS 7577 RKKK
7 78@NNN 71 79 QTTTS78 80 VV LL vernier
arlé under possi bly interacting wwth V35A) -

bQ&knﬁQ-’ate in vt'T 79 8T FYYYS8082LLLL 8183K

Q9D Q1082 84 | MAMM &2A 855T N NN 82B 8 SSSS
8200 870V L L L D W

100A 106

101 108
102 109

P T
e B v

103 110
104 111
105 112
106 113
107 114 FR4
108 115
109 116
110 117
111 118

packing

M <LAHO0RECTE QXK
FudrndgOoQRPFQu-CCtEEER

<< EAE00 Q=
M3 <9000

113 120

The humanized antibodies preferably exhibit a specific binding affinity
for AP of at least 107, 10%, 10° or 10™ ML, Usually the upper limit of binding affinity of
the humanized antibodies for A is within a factor of three, four or five of that of 12A11
(ie., ~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 12A11VLv1.
atgaggctccctgctcagctcctggggctgctgatgctctgggtctctggctccagtgggGATGTTGTGAT

GACCCAATCTCCACTCTCCCTGCCTETCACTCCTGGAGAGCCAGCCTCCATCTCTTGCAGATCTAGTCAGA

GCATTGTGCATAGTAATGGAAACACCTACCTGGAATGGTACCTGCAGAAACCAGGCCAGTCTCCACAGCTC
-89 -
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838 DRRR 84 8 TAAA 8 90 AEEE 86 91 DD
DD 87 92 TTTT 88 93 AAAA 8994 TVVV 90

W@Q200¥/1088Y5 Y 91 96 Y Y Y Y packing 92 97 C C CCa/932088017514

A A A Apacking 94 99 R R R R canonical -88 WD

2004/ 108895 PCT/ US2004/ 017514 D D 95 100 CDR3 R R R -
8featoiadhaietrrccOXccEARTTTCTC@RCTCE8AIIBGITTLASTCGCCRAG TGER CAGGGACAGA
IS AMACTKRAGATRCCACYERACCITGRCCATE TOECRC YT AT TACKHS TTHAARGETCACATG
VIQCTCTCRCCTOSE R CACISSRICCAASETERRFATCARA (BED IP NQ£3%) 103 110 |
WWWS packin 104111 G.G G G 105 11 A 106.
ﬂ%?egigeGVk s 2n?_e:§%1$hiletciljz .Peétld%ogniq%gglbq:r%Q QgerQnEilne seq

eriv rom x63 er pep

Table 11. Nucleotide sequence of humanized 12A11VHv1

atggagtttgggctgagetgggttttectegttgetett ctgagaggtgtccagtgt CAAGTTCAGCTGGT
GGAGTCTGGCGGCGGGGTGGTGCAGCCCGGACGGTCCC'I‘CAGGCTGTCTTGTGCTTTCTCTGGGTTTTCAC
TGAGCACTTCTGGTATGAGTGTGGGCTGGATTCGT CAGGCTCCAGGGAAGGETCTGEGAGTGGCTGGCACAC
ATTTGGTCCGATCATCATAAGTACTATAACCCATCCCTGARGAGCCGEGCTCACAATCTCCAAGGATACCTC
CAAAAACACCETGTACCTCCAGATGAACAGTCTECGEECTCGAAGATACTGCCGTGTACTACTGTGCT CGAA
GAACTACTACCGCTGACTACTTTGCCTACTGGCGCCAAGCGCACCACTGTCACAGTCTCCTCA (SEQ ID
NO:35)

Leader peptide (lower case) derived from VH donor seq accession
M34030.1/aaa69734/M72

The amino acid sequences of humanized 12A11VL (version 1) (SEQ ID
NO:7) and 12A1 1VH (version 1) (SEQ ID NO: 10) are depicted in Figures 5A and 5B,
respectively. ’

B. Humanized 12A11 Antibodies - Versions 2, 2.1 and 3

The vernier residues (e.g., S28T, V48L, F67L, L78V) 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 h12A11VHv1 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 venier
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, T28S, L48V,
L67F, V78L, in addition to a mutation at position K71R.

C. Humanized 12A11 Antibodies - Versions 4 to 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 C, above. Recombinant antibodies were expresed in COS cells and purified
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109 116 L VV W 110 127 T T T S 111 118 VV V P 112
119 S S S S 113 120 S S S L The humani zed anti bodi es

w@e@haosshi y exhi bit a specific binding affinitpCT/U82004/017514

A(3 of at least 107, 108, 109 or 1010 M1. Usually the
upper limt of binding affinity of the hunanized
B0t GOdiceR sh¥matinds.| Additibhalvesibrahay inofude bo@Binationy of the
or five of that of 12A11 5 (i.e., -109 M1). Oten the .
shaower forr iewamnples husnanciesigues atiln 2t 3, 4 & ayspieHfesidngs 1 combination
of thr r
AEB bt i Bne @b o Boplcplielhe [P yfar' G en o ositions 25,
Yeras, en, A andCR- d”fﬂﬂxtr&h&ésmﬁese\m’pbwmﬂszm 3248, 67.gEn&s ane 78).
h12A1 1 vl using appropriate oligonucleotide priners.
;I’he nucl eoti de sequences of humani zed 12A11VL 10
version 1} ( SEQBNGH34) 13ch AR Ak ViV et daHsSi g 4)
(SEQ ID NO—35) are f\}igst ed g%%ow I n Tabl esS 10 and 11,
respect i veldysev@iahlversidh ofNumhanitedd Adé quensated baving each of the
hunmani zed 12A1 E‘t N d
iy ehone e T Ve bR Py L aGrEr gy 8t tegidue 28

Wﬁggﬁ%ac@ﬁu‘mmn at residue 37 (packing). An eighth version of
TCTCCACTCTCCCTGCCTGI CACT CCTGLAGAGCCAGCCTCCATCTC

TGaAEAT CYACTGAGARted having each of the backmutations indicated for version 1,

GLAARGI A CAANT JrE06AARAGIEhT ¥ CRARCETECEGREAGASEUIIIANTBGE0 and 31

AGTGGATCAGGGACAGA
TEPSATARLT CAAGAT CAGCAGAGT GGAGGCT GAGGATGTGGGAGT TTATTACTG

CTTTCAAAGTT
TTCCTCTCAC é% %%%sg MM G&" 7 cgl_ntalns onlg 7 backmutatlons The

N@SS%hcl&nﬁﬂaﬁ@xefs&@ﬁ&r%hv&emd&:nehmmla’gc)l 111 eensl@n 7p<ﬁ}:thc h@aVY chain.
encoded by Al19 ge mine. s ]gll fr X63397
ITélﬁd)éPhBVétﬁflﬁ)%]%t PR& rqsidueﬁzy 6{‘1 Sag pycfgon 7. As compared

(]t’J o?xeld vrdtoh Mdtdains onl%l 8 backmutations. In version 8, the N73T (vernier)
ggagtttgggctgagctgggttttcctcgttgcet cttct gagaggt gt ccag :
by tlGANGTdICAGTTGEETed.

GBA\GTCTW}(@S%&@ may 1nciu8e com W%%%T%ygfg:example

TTTCTCT

qn%%%%%g éﬁféﬁ%@&%@%@%lﬁﬁgmw@%mswmm
Aﬁfﬁ@@mﬁﬂ@&m@mmmwwé@@@ﬁ@eﬁ
AR et o YD B B

GRAGHiOET Ferl Ge] CGAA
GAACTACTACCGCTGACTACT TTGCCTACT GGGGCCAAGGCACCACT GTCACAG

TCTCCTCA (SEQ I D
Example VI: Functional Texting 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 A3 ELISA) and relative
affinity. The binding activity of h12A11v1 was demonstrated in the quantitative A8
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NO 35) 15 Leader peptide (I ower case) derived from VH
donor seq accession M34030.1/aaa69734/ M72 The am no

wa@edod/1888giiences of humani zed 12A11VL (versi on BQT/(SHQ/017514
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ID NO7) and 12A11VH (version 1) (SEQ ID NGO 10) are
depicted in Figures 5A and 5B, 20 respectively. B.

BuIs iaae douhdAd be Afuntibad drigsmurive asd ciimeflc f@ns ofAdA31 (see Figure
The vernier residues (e.g., S28T, V48L, F67L, L78V)
ébntribute indi rectly to CDR conformati on and were

postul at ed 140 alﬁ‘ﬁufi}f §aal 1w &ﬁiﬁoﬁ?%%ls%%mpared with murine and
conf or mat i onal t atl on. argeted residues
mlﬁmnmltzaﬁldchntlboches lsy @Icwmmtﬁd’em FLiyeHersths compefifive binding

T TET Ty
GRE LESP Ol MAdihR aMBfif STihbiofnPlafdeArEd | @@ fbr Sgigregate AB 1-42

V-region insert of veérsion 2 was subcloned into

Baskiitfimatid by @i EBES Aofssahesing) @tawvxﬁwaﬂRPeaéﬁ%@%qroﬁx direct

P ot Bra 3T Rin U RS SRRZRAT RO, L0 ke e

B@ﬁﬁh@ﬁe@ %ﬁﬂ aafi-thb\ge RV s 1éporit@] cafirieditloht eherhlb‘aﬂl cmrjagated
i mnation of backmutations) .in additio to

pesoibiaant é@%b@ﬁa 1p gomprarale tntheegrigignl Gyl 5?1?‘1568’&'330 Y-
l'i kewi se haéi? 1&188%1nd @y Sn{;%&éﬁ Jch% otm ?Jgaheﬁ%ﬁZAll Cy2a

L67F, V78L It on I on a

5d ﬁxe&coﬁ'&éﬂﬂmc&%dkgﬂﬁ;eﬂngo«lﬂthhﬁdn@of coﬂeafrﬁnaﬁmss df test afitibodies
35 Additional humani zed 12A11 versions re desi

whingicated i Figere Sp Jugire SahpbhhedesHupigHi2 Véﬁﬁ“ﬁ%&}é’%ﬁjsay
81%' due gh%llﬁh'w%&%nbéﬁ PHRE o, afhe%%laplz)ed 12A11v1

S10 versions 5.1 to
tcbﬁ@eteﬁ\xﬁﬂan QNSI(50 Value vithdits merine end cligwiid aelmterparts This data is

e PHN & IR BT P D 0B AP oo (Col hol Fown), which

Rk L R e T

GESpecievdly. shpemiaignths ﬁnénlxgs tugpeal h1\2&°r1§|vd) metains thei antigem binding
conbi nati ons_of the hove, for exanple, hunman

sepetiessang; affinityof its oI TG SRBRTIES | dues i n
conbi nat i oncoy Eps @Er ltﬁﬁ&% %ﬁmﬁ’s@’é&éd‘%tﬁﬂ?yfé}ém combinations of

canoni cal resi . n resi dues at ositions
ymandzed 123 118H azﬁJhlaAd IV&vdar The eanditienddinedia sas collected 72
ositions 2 71, 73 7

skl aﬁsfﬁﬁtl%gl ,&{%ﬁbgg}g F(ggceﬁtrﬁ}éqnslpgﬂgg %\og%damgdla from transfected
COS cells was determined by a quantitative human IgG ELISA. Quantitative AS (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 h12A11v1 were also compared |
using BIAcore technology. Murine 12A11 and h12A11v1 exhibited similar binding
profiles when exposed to either low- or high-density immobilized AG 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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resi dues
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of backmutation at at
nabmnaon 37) and/or at
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canoni c

al

residue

| east one packing residue (e.qg.,
Ieast one

e k&P oA as’ cl oned as
dyced Chj
by p%ﬁ' nt %ﬁpreZs on |q%ggs cggféﬁﬁgnc W%?ified Chiz
acgoeding |t o1.85E+0%EcpgBioBEdhnel haddEsg7es. TB®RODI ndi ng0.247
APfIVItV f the humahize antltbody—was—flirst
dakdhEFat ledl 6§E"5105qu | Br4aErQe —Lﬁ@&%@gay (d%% Onot| 0145
stowT) 30 Humami zed IZAT I version L was further

conpared to its nurine and chineric counterparts for

two pro peatTlﬁsdatz&hnﬂicgmhﬁihudiangzedqurltl ivil &tab a eindi]6 affinity for AS
ELISA) and relative affinit e binding activity of
menmewbqn GRIBPaYe o htareptal goyrinet] ﬁg‘lduantitgtive 20 o1
WO 2004/ 108895 PCT/ US2004/ 017514 ELI SA and found to
be identical with nurine and chineric forns of 12Al11
(Bxeanple YULe Pré’x)entilihem&lf’hieatmmtcﬂ Himag Subjectnt i body

was al so co ?ec 6‘?\/“?6 Ei?lﬁ Qmi\;ggle Elaf’%L?@?i‘? éi;’{elr??gle /shfety in humans. A

antlbodles
dtl'é'a‘ggmklb AdhRGstered ﬂ?ﬁl@ﬁéamﬁg BbSloestCAfrsptbLRnts starting from

GR
reconhbi nant nouse 12A11 2a (isotype switched 12A1 1)

vebouis el the‘lih@elmfpmsn@e@gf 1ceg it 9n@fnor¢1ag1n}g.h3¢a, fqyﬂo&p@@ree until a
nl%vel o% abou%qoftﬁrrles%ﬁg e&gc?we m'%’use dos%,ge is reached.

A phase II trial is performed to determine therapeutic efficacy. Patients

with early to mid Alzheimer's Disease defined using Alzheimer's disease and Related
Disorders Association (ADRDA) criteria for probable AD are selected. Suitable patients
score in the 12-26 range on the Mini-Mental State Exam (MMSE). Other selection
criteria are that patients are likely to survive the duration of the study and lack
complicating issues such as use of concomitant medications that may interfere. Baseline
evaluations of patient function are made using classic psychometric measures, such as

the MMSE, and the ADAS, which is a comprehensive scale for evaluating patients with
-93 -
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Th eptide was i mobilized -92 WO
%ﬁ)ﬂ%ﬁ%ﬁ%@bﬁs@ﬁ? 2004/ 017514 on streptavidin
bi osensor chi ps then, varying concentrations of each

anti body were appli ed intriplicates and the binding
was neasured as a function of tine. The ki neti c data

was anal yz usi Aeval uati on sof | ed tg a
bi val ent rrg’g ou ﬁl?ee Lo HIeSRYS Ei‘é% %&fﬁfﬁ% 15) )in gpfgil for
@Smﬁdasa:lﬂ chitity K)ﬂ)mds'ﬁt@ncﬁﬂg] $E Rt e NRAGusTRACY @G HodifiOons may be

t
pract1ced within the scope of the appended claims. All publications and patent

documents cited herein, as well as text appearing in the figures and sequence listing, are

hereby incorporated by reference in their entirety for all purposes to the same extent as if

each were so individually denoted.
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dosages to different patients starting from 20 about
0.01 the level of presuned efficacy, and increasing by
a factor of three until a level of about 10 tinmes the
ef fective nouse dosage is reached. A phase Il trial is
performed to determ ne therapeutic efficacy. Patients
with early to md Al zheiner's D sease defined using

Al zhei mer's di sease and Rel ated Disorders Association
(ADRDA) criteria for probable AD are sel ect ed.
Suitabl e patients 25 score in the 12-26 range on the
M ni-Mental State Exam (MVSBE). O her sel ection
criteria are that patients are likely to survive the
duration of the study and lack conplicating issues
such as use of concom tant nedications that my
interfere. Baseline evaluations of patient function
are made using classic psychonetric neasures, such as
the MMSE, and the ADAS, which is a conprehensive scal e
for evaluating patients with -93 WD 2004/ 108895

PCT/ US2004/ 017514 Al zheinmer's Di sease status and
function. These psychonetric scal es provide a neasure
of progression of the Al zheinmer's condition. Suitable
qualitative |life scales can also be wused to nonitor
treatnment. Di sease progression can also be nonitored
by MRI. Blood profiles of patients can also be
noni t ored includi ng assays of inmunogen-specific 5
anti bodi es and T-cells responses.
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Fol | owi ng basel i ne nmeasurenents, patients begin
receiving treatnent. They are random zed and treated

wowaoh/1e88pher t herapeuti c agent or placebo in ap@i/usedo17514

fashion. Patients are nonitored at | east every six

nmonths. Efficacy is determned by a significant

Vesltlaetnh:-on i n progression of a treatnent group relative

to a placebo group. 10 A second phase Il trial is

performed to eval uate conversion of patients from

non- Alyzheil nefy i, qﬁﬁﬁm%%ﬁd%l'ﬂ%éﬁf&h {PStmprREt) PE%able region
refer rl'ed toﬁeguslﬁaé]g%ee?l associ at eJ rmr;?l [ rrpaIi)_r msnp ' o &
céiplementarity delerntgimigtregions (ERARs)nfeom tHeM2A 11 ingnunoglobulin light

py Qbabl.e Al zheinmer's di s e .ned as by ADRDA
BheinapTiable pidrscruenie o TGRS SPE BRI W%&e framework
ALAKCHBB 2 BunPinSRa§R0Pen 58 26626 dhoBhatn Bfteadd. Ni cal

popul ation by 15 'screening reference popul ati ons for
early signs of nmenory loss or other difficulties

associated wth pre-.A zhei mer . ! . . .
fani | ¥ hi std W%ﬁzeil IPHagGelo éllliﬂisgg‘eaé‘g?%rg‘?‘?{% (i yarjable region
E_@ﬁlﬁf&rﬁeﬂte@ﬁ? dets@Xningtegioh§ ECDReAk¢th éise TRANdintroaupygbebutin light

I g

-risk for Al zheiner's Di sease. Baseline scor

n

shunawrisblpessionossqpence sal fthias SEABEN S anAdi) AR e framework
) .

6954 S Pl RS o SYRHEL it ot

pepubm fransvakeesidue id eabstinited sithttabhéeregpauiinsg mniro acid residue

pl acebo co risqn agaj nst. dosing alternatives wt

v Gianetse THadd ok DAL Wolshieae PR SHEEES, PUIFTIR Ggmevork

'r@stiﬁ.[evi@lsae&gd ABRUhe gfdﬁpf&ﬁéi&% &nd the endpoint for

each patient is whether or not he or she converts to

pr obalihe Alazheiusthatsnddi-eeatatlydinglsfanhgen dyeciPRDA
criteri}a at the end o tthéDgservati on. 25 Although
the fdPhgoiafgsif #9°8h" Y en described in detail
for Ry POSaSDR{intRfihk YestdueyBaEr st anding, it will be
obvi ous that certain nodifications may be practiced
wi t hi (d) he asesiges prrticipatingipdhe &d--¥Hanfestacqy |

publ i cati ons and patent 30 docunents cited herein, as
wel | as text appearing in the figures and sequence

listirmg, arfhuhefie&yiniMoesgetdindtaby cliaii esrapds€ing (i) variable region
their entirety for all purpgses to the slgrrF ext ent asi.
icompderaentarly deEBNinig r@gwaK@PRa)eﬁemége. 12241 {ggmunoglobulin heavy

' . Qivagablb fr. K
§#$ﬁ¥ eggggggég%Hﬁégg Fgé%?%%gﬁi?ggmgygV%ggggfor‘3 amewer
nugiba frood a hs@sn adeeptoe kampheglobhién heavgohaion provi des

for the use of any of the antibodies to AR described
above in the treatnent, prophylaxis or diagnosis of

any| oi gJogeni §undhisEREEmuRSglbBulll RV BkHiR66MpASiAL (19 variable region
nmedi canent or diagnostic conposition for use inthe 5
smmmlementarity determining regions (CDRs) from the 12A11 immunoglobulin heavy
chain variable region sequence set forth as SEQ ID NO:4, and (ii) a variable framework
region from a human acceptor immunoglobulin heavy chain, provided that at least one
framework residue is substituted with the corresponding amino acid residue from the
mouse 12A11 heavy chain variable region sequence, wherein the framework residue is
selected from the group consisting of:
(a) a residue that non-covalently binds antigen directly;

(b) aresidue adjacent to a CDR;
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-95 WO 2004/ 108895 PCT/ US2004/ 017514 We claim 1. A
humani zed i mmunogl obulin |ight chain conprising (i)

wWQo 2004408885 r egi on  conpl enentarity determ ni ng PEQUSINS4/017514

(CDRs) fromthe 12A11 i nmunogl obulin light 5 chain
vari abl e regi on sequence set forth as SEQ ID NO 2, and

(i) gvar (dhr-idteaciprdidueagidon from a human
accept or i mmunogl obulin, Ii.ght chain.sequence.
human(@ed iAridHsGagtsinatne if g VERGLAnE ’% i Si ng (|)
variable region conplenentarity determ ning regions
(CDRs) fromthe 12A1 1 immunoglobulin Iight 10 chain
variale r ngdmgh&éﬂmmfméalmel Wieereih agSDREQetagtingresidugrigl

( a vari e fr from.a h n,ac r .
HdehifiuPBBsF s TG OALR SeRt SRt BHER Sh SO T HaT ARG ofa musine
Jf%ho %Bﬁu o REMR WRAIK tHae ShHbear 1§as$ U@%t detpitin@élidentity Wik the 12A11
corres Ing amno acid residue fromthe nouse 12Al1
lighfhthaohai n vari abl e regi on sequence, wherein the

framework residue is selected fromthe group

consisting of: 15 (a) a residue that non-covalently

bl nds 6ant | OR 13ht @atd oF claifbl, vahdrelﬁladtﬂBRadtjemcﬁﬁg réstdu is
aCDRmteractlngFresndue and a residu

piﬂntlﬁ@d %mnnghng]thp HBAVL Jight ¢hainpasgd on ﬂﬂ)s Vedpétmcture of a murine
%Bél%guhﬂrﬂgtﬁ%%lﬁ tﬂjl%c sHaJJa AM¥ast l@@%nseﬁ\%mé ﬁcﬁénﬂg' &vi@l the 12A11
gl

ere enen arlt determ ni ng regl ons
(ighRshaird.r om t he 12A11 i mmunogl| obuI in heavy chain

vari abl e regi on sequence set forth as SEQ ID NO 4, and

(ii) a variable framework region froma human

acceptor | mRA AA dLIRRAY LIS, CORAnteMERRaRds

i nmunogl obul | eavy chain conprising (i) variable

li depitidied bgcumﬂehngﬂleaﬂmly light clraim haw@ omélgﬁ geed( OmREye of a murine

fromth obul S8Y, chai 0
HBgonbLYGaned b e Ahies el Rt S saitRe Moty fithhe 12411
Yiehi @bfg framework region from a human acceptor

i mrunogl obul i n heavy chain, provided that at |east one
framework residue i s substituted with the

cor r espondi ng, aC| Q ‘e
12A1 T hea ﬁ%&’?ﬁ‘%c ar a %?%%ﬁg&ﬁg@f&@ﬁg@%ﬁ@&l@e 18

tlél‘@ltﬂcffedw\&@did%hh% Hed2@\ 1i1sheade bivdth Basctiionithd sudvegy sntqature of a murine
consi sti ng of a residue that non-coval entl.

amnupeslobyilie beavy;chaiphat shares piigast 47 neghence ddepts 3tﬂ Be 12411
128,V R.AP04/ 108895 PCT/ US2004/ 017514

nr
Vad

ﬁ_‘q

9. The heavy chain of claim 4, wherein a CDR-interacting residue is
identified by modeling the 12A11 heavy chain based on the solved structure of a murine
immunoglobulin heavy chain that shares at least 80% sequence identity with the 12A11

heavy chain.

10.  The heavy chain of claim 4, wherein a CDR-interacting residue is
identified by modeling the 12A11 heavy chain based on the solved structure of a murine
immunoglobulin heavy chain that shares at least 90% sequence identity with the 12A11

heavy chain.
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(c) a CDR-interacting residue; and (d) a residue
participating in the VL-VH interface. 5. The |i ght

W@ b@isnosshs cl aim 2, wherein a CDR-interacting recI/Usmos/e17514

5 identified by nodeling the 12A11 Iight chain based

on the solved structure of a nurine immnoglobulin

i gRt 1ﬁ,ha| mmhaﬁnljﬁdmaﬁmlmgldbaﬁﬁﬂigﬁﬂehaﬂecmmm' séng (@evariable region
with the 12A11 1ight chai 6. The light chain o .-
equBplementagiedelpmignEnreipny &%ﬁ)ifﬁﬁn F@s%glgﬂé lrfgn‘!ﬂ?giobulm light

%‘lﬁazﬁl g%{i%bg%régoﬂ%qﬁéﬂcg g?ttfgﬁh llgéiib 1D 802, Gha i(i‘i') PREEM]PRamework

. ructure of a nurine inmmunoglobulin |ight
slygimfromat mahar &septor imeastogbilindight dlean sefpandes prowided that at

he 12A11 |ight .chain. 7 i i . ] ai .
gt el 63k nfyaF b Aol figfsian
feAethk RebdsB g2 A2 M ikhd dnahivasiaBietebidh 6quRAcd, Rehefdh HRdramework

structure of a murine inmunoglobulin |ight chain that
siviiueds aresidmsrpdioobaffpsting dghtrain variahiagiop sonfppmation or

l.i ght chajn,..8.. The he ' f ¢l A [
ERUPR BB fing 7 AT B8 RheBpAaiPd ot AEITATL®
ihRuAsAbbuleRyHt chhialvariisis eshion the sol ved structure of
a murine inmunogl obulin heavy chain that shares at

I ﬁast 70% sequence identity with the 12A1 1 heavy

chai n.y,9. T, ' | ai.m.4 i g . .
O 11757 o0t FRERL SRR oSy ) ot eon
b?ﬁpﬂe&i&htaﬁtp dateyminivg regions GCDRS) fréve thol 24U mimuatgletallin heavy

of .a myrine _inmmunoglobulin h (N that. shar t
Fhain V2B gl Ses i PRSI SHL %10@ A IR Sl Raagple Fomework
%%_)ﬁ‘ frofPa hiii&n R&RYYr ﬁﬁhﬁhﬁb%&blﬂiﬁiéﬁb chMh8ir6¥iBedthat at least one

Interacting residue is 30 identitied by npdeling
titamet@alt tesibemiy sutstiintedowitle themormepponding anging eeidaesidue pm the

st 18844 bemtono YarehB e oo e v R R Pk residue is -
Qé&hﬂ} Capggl-e W@aﬁ@&ﬂ{gl{é&%ﬁ &aﬁgéMIdﬂ]CBﬁmaﬂdn oNunction as

humani zed i mmunogl obulin 1ight chain conprising (i) )
udentifiefl byrapgiysis of e typedimansional/madelat ﬁhq:ﬁr@l lriggngipglobulin heavy

fromt.he 12A11 i nmunogl obulin |ight chain
\(?E ?lpé’)ﬁpgﬂl(rééa%lﬁ' sequence set forth as SEQ ID NO 2, and
(ii) a variable framework region froma human
acceptor i nmunogl obulin |jght chai

Chat do.5 | EakensAbatn PRABIA k VoGP B RETOYa; RPHE sclected
Wl tﬁehﬁ‘oﬁﬁ S S et Ul A GesHteWAp e Of IRSHh A with antigen, a residue

proximal to the antigen binding site, a residue capable of interacting with a CDR, a

residue adjacent to a CDR, a residue within 6 A of a CDR residue, a canonical residue, a
vernier zone residue, an interchain packing residue, a rare residue, and a glycoslyation

site residue on the surface of the structural model.

14.  The heavy chain of claim 12, wherein the framework residue is selected
from the group consisting of a residue capable of interacting with antigen, a residue
proximal to the antigen binding site, a residue capable of interacting with a CDR, a
residue adjacent to a CDR, a residue within 6 A of a CDR residue, a canonical residue, a
vernier zone residue, an interchain packing residue, an unusual residue, and a

glycoslyation site residue on the surface of the structural model.
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fromthe nouse 12A1 1 |ight chain variable region
sequence, wherein the framework residue is a residue

we apahbssodf affecting Iight chain variabl e regP@mnUS2004/017514
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conformation or function as identified by anal ysis of
a three-dinensional nodel of the 12A1 1 i munogl obulin
light chain variable region. 10 12. A humani zed

i mmunogl obul i n heavy chai.n conpri si ) variabl e
r egi ob>. oo e Bgbhthain efclaia mhqr%{l}ee%% %éﬁ#é'ﬁe is substituted
[
ir{e %?%a%ﬂine goen égﬁéﬁfé@%@g éq% @r}ﬁéls't\llfciﬁ %Tﬁoéﬁ%ﬂ @bﬂ 96 38, 40, 44,
¥ar47a48 49, 6&;\@61,\/&68 k69, 178 g8 andf 9o the hghmhamepmered accordmg to
| noglobulln heavy chain, provided that at |east one
?ranemork residue is substituted with the
corresponding amno acid residue fromthe nouse 12Al

1 heavy chain variable region sequence, wherein the
framelor k Mhsihdaey hirof dawi i avhespa fiecanewark setduegs

RSRS8O A AP B RS o 2,25,

nedel, 29 f2g, be i@%lzw rmxusrpglwbylmsmne%yw a6d 203of the heavy chain as
variable region. 2013, The l'ight chain of claim 11,

whebeted actradingpEedil residue is sel ected fromthe
group consisting of a residue capable of interacting
W th antigen, a residue proximal to the antigen

bi ndi mg Si tThe heaveshiaiiuef daipatll, eviekein thecfranewory rodidue ia

resi due adjacent tg a CDR a. resi due | N6
Aestiogodcisa RS RE1CCiE A g HIo PR CUPIREE o bSutL T 2ar 29, 37, 48,
%9081 78Shd b}g of ﬂﬂi lllcré(’g CRAALONRAGKEA dodoRid YK aBat! ar e
residue, a glycoslyation site residue on the
surface of the structural nodel. 14. The heavy chain

Pl o b o mssagh e bP gt IS Pyl Halhat gttt i

M EIERE Bg RebdMihp 1Rt | NighBcliRS baked oBQh@EsIxédiuctge bhmurine
antigen binding site, a residue capable of interacting

winpvneglobmin hghtrc@@mom@t sheljea allgast {78/ mseapraceddendisy With the 12A11
3%¥E 6 A of a CDR residue, a canonical residue, a
gﬁ? ‘zone residue, an interchain packing residue,
an unusual residue, and a glycoslyation site residue
on the surface of the structural node

98 VWO o
2004/ 19889 rdighticshun of gaips 1k o1 &3, Wilaféellﬂu ﬂg‘hg APRHPIK Tfiduc is
lde%tﬁ fH‘)X gr}f&?eﬁlﬁé By d ffAflrl 2[15 bg&?lrd;ﬁﬁe h&lvédlﬁﬁfchfré' beq murine

one®posi |on ecte om t'he group
Gﬁmﬁinsglobgln@ fightochiain that sl’lareé at B6st 888 segencddentdpwiththe 12A11
48, 49, 64, 66, 68, 69, 71, 87 and 98 of the |ight
dﬁ%#ﬁm%% nunbered according to 5 Kabat.

20.  The light chain of claim 11 or 13, wherein the framework residue is
identified by modeling the 12A11 light chain based on the solved structure of a murine
immunoglobulin light chain that shares at least 90% sequence identity with the 12A11
light chain.
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16. The heavy chain of claim 12, wherein the framework
residue is substituted in at | east one position

W@ 200ea08805 from t he group consisting of positi oPCRUSDA4/017514
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26, 27, 28, 29, 37, 39, 45, 47, 48, 67, 71, 73, 78,

91, 93, 94 and 103 of the heavy chain as 10 nunbered

accor ding The Kadat chalyof dlhien Tavi, ettetdin die dracwork 2¢sidue is
wherein the framework residue i s substjtu %%fat a .
pdantified by M%%wal%ﬁlth@évsg%ubb%ssa gpdhg Frfév structure of a murine
AR Rt ety chite el B8 T sedprRO AR IR 12411
lhieght chatiai n of claim 11 or 13, wherein the framework

residue is identified by nodeling the 12A11 |i ght

chain based on the solved structure of a nurine

| mrunog| obipi mehi9fiait BALIRIn Bbr B)aFiRSeiAthd RaBEwIRYesidue is
sequence identity wth the 12A11 |ight,chain. 20 19. )
Thentified hy nuidaling 8fe 124 Irheaty oain Basedioa tles splyegkstructure of a murine

f.ramewor k residue,is .identifi.ed o ' ’

GHBOE AR B danei B S SYA e a it S 12411
iRungaiebul i n 1ight chain that shares at |east 80%
sequence identity with the 12A1 1 1light chain. 25 20.

The light chain of claim 1l or 13, wherein the

framewgr k rgsi 1S : | L §4 | b due i
1 gne ondth 15y by of Pl 13 SELRAERIR MOBahbRoddélduc i
Mugritified biy mndetigg aeul 2 A1 1 heghy clediabasetl latths belvebstatcture of a murine

| east 90% sequence jdentity with 12A1 1. light.
GRERROZBBU I UL B Andbats tew DA g ade Y yith the 12411
Thevhaayy chain of claim12 or 14, wherein the

framework residue is identified by nodeling the 12A11

heavy chai n based on the solved structure of a nurine

i mmunqgl obu] i n _heavy. chain .that shares east 70%
sequertCe i d%h‘(“ilwzﬁ# {mmiipesle COTRA 5{/nygatbﬁ glgﬁt.sc 1n20fany one of
ThsnRaayys-¢hai 13015 ghdi 88 2n@rhdMeavWaBaifiol ahfiene of claims 3, 4, 8-
framework residue is identified by nodeling the 12A1 |
11 Chd i, E6-d7 and 24 €3, onantigsndindiegifragmenritaf saidgmmymoglobulin.
murine inmunogl obulin heavy chain that shares at
| east 80% sequence identity with the 12A11

25.  The immunoglobulin or antigen binding fragment of claim 24, which

specifically binds to beta amyloid peptide (AB) with a binding affinity of at least 107 M.

26.  The immunoglobulin or antigen binding fragment of claim 24, which

specifically binds to beta amyloid peptide (AB) with a binding affinity of at least 10 M.

27.  The immunoglobulin or antigen binding fragment of claim 24, which
specifically binds to beta amyloid peptide (AB) with a binding affinity of at least 10° M.

28.  The immunoglobulin or antigen binding fragment of claim 24, wherein

the heavy chain isotype is y1.

29.  The immunoglobulin or antigen binding fragment of claim 24, which

binds to soluble beta amyloid peptide (AB).
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heavy_chain. 10 23. The heavy chain of claim12 or 14,
wherein the franmework residue is identified by

woreeel1088¢5 t he 12A11 heavy chai n based on the sPCTwES2004/017514

structure of a nurine inmmunogl obulin heavy chain that
shares at |east 90% sequence identity with the 12Al11
heavy chain. 15 24. A humani zed i nmunogl obul in

] the |ight chai f i .
Ef’??rgci', l”%zs,r,le BB e RS RE SAFERLF LI 2hyhich
n cl ai - . 4, 16-17 d - 23,
lglﬁﬁ? %eafg-gﬁe%ﬁg:ar?gtafa?na}argrgr#egggégﬁ% i mmunogl ggul |2ﬁ 220 o

25. The i munogl obulin or antigen binding fragment of

claim 24, which ecifically binds.to.b ' .
pepti 3k (AR 1%‘1%%”‘@‘:?5 Sh@‘%/%e#l :gm%f‘%goﬁf‘%‘%t I%gét‘?rh %6 . yhich

M .. 26..T ' ' . i@en bi nding fragnent
gjfedlcafegipllhag%ﬁo ig%g%%gﬁl{?#a@%ﬁ@@%[%ds to betg arrylgoi d
'p\)/lept |2ge2(7A(3?1 with a binding affinity of at |east 10-8

. The i mmunogl gbul i n, or _anti gen bi ndi.ng. .
fragmddt ofTheiBmpneglobiin epantigsa @;rﬁlg%ﬁp@ng}qrplé §9a[1r8 24, which

L d . i L h bi ndi FEi i ¢
DA B R b Syt g1 bl 1 n-or ant i gon
blhn_dl ng fragnent o:‘ claim 24, wherein 30 the heavy
chai n_i sotype .i 29. The.i | obul i . .
anti gah bi SHEETRRRSIAbHL OF QISR SAE QAPEHR GicHi A, which

[ ' in- : 2004/
B B D SRR e eI or ant i gon
bi ndi ng fl(rjagment ofI claim24, which binds to
aggregate et oid [ A(3).. 5.31. 7 .
i munéd! obdt IFQ%S@SZ%H?IPI ’@’é‘ﬁ’%ﬁqtbhg‘ﬁ ﬁémppélaﬁg&u%%apI%ﬁgF%y chain and
%‘huni%ﬂez%f(i‘g%g@ia%%eﬁmgocyt osis of beta anyloid

pept i d The i nmunogl obul i n or antigen
bi ndi ng fragment of claim 24, which crosses the

bl ood-brain.b [ ' , ' ] .

i mmunogl ole‘f)i ﬁ‘%ﬁﬁiﬁ%i@ﬂ@% c?fl{:%ogm rsgég%%éﬁ%&g?plg?lg?%n ty

24, WhiefehminifthiecRes NEDR 12CPRY hd[CIPR B teavin Shinplaaijisequences
J

burden in a subject. 34. A humani zed i pmunogl obul.i.n
conpr if@m@e@oﬁgmﬂm@o%@e@wy detgrgining regions of the mouse

12A11 immunoglobulin light chain variable domain designated SEQ ID NO:2,
and a variable region framework from a human light chain variable region
framework sequence provided that at least one framework residue selected from
the group consisting of a canonical residue, a vernier residue, a packing residue
and a rare residue, is occupied by the same amino acid residue present in the
equivalent position of the mouse 12A11 immunoglobulin light chain variable
region framework; and

(b) the humanized heavy chain comprises three complementarity
determining regions (CDR1, CDR2 and CDR3) having amino acid sequences
from the corresponding complementarity determining regions of the mouse
12A11 immunoglobulin heavy chain variable domain designated SEQ ID NO:4,
and a variable region framework from a human heavy chain variable region
framework sequence provided that at least one framework residue selected from
a second group consisting of a canonical residue, a vernier residue, a packing
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15 a humani zed |ight chain, wherein (a) the humanized
light chain conprises three conplenentarity

waledenodspd ng regi ons (CDR1L, CDR2 and CDR3) havPemyusaon4iol7514

aci d sequences fromthe correspondi ng conplenmentarily
deternining regions of the nouse 20 12A1 1
i Munggldabuhd B rdrk edsiduehisioccwsed Bptie sdormining esil geddusdpresent in
SEQ ID NG 2, and avar able r onfrarre from
hu nantheuegmva@ﬁbwﬂmq g @oP%egf%An W&Eﬁ? lgé’&ﬁ‘@h%éam
prOVI9§¥% guﬁg xone framework residue sel ected

e gr

up conS|st|ng of a canonical residue, a
vernier residue, a packlng resi due and a rare

Gk MO R R R

%ﬁ%ﬂi “ E’W £ £tM8dsh 10raM, Wt efein F1RQI 201 1
‘} arrE\:koA and 5?&%%fh%%§]ngm zg%ls heavy ch allﬁ conpri ses
trhmesoglobylinctes iteali gt yhaid ety o ariable dasgin dssig@irl SEQDRNO:2

and CDR3) havi ng am no, aci d sequenc
it the Dsavaeiier W Prﬁl‘@ﬁﬁWFéP @Eé Wﬁﬁﬁ%%‘ohs of
t he nouse 30 12A11 i mrunogl obul i n heavy chain variable

domai n designated SEQ ID NO. 4, and a variable reg
framed®6r k flihe ﬂmmamznénnmemglowm of olaam; 3 Mdicpeay h%lﬁan hght chain

hShS G B ate cderon b Al SERbiaREie

conS|st|ng of a canonical residue, a vernier residue,

a packing -101 WO 2004/108895 PCT ZOO‘g 7514 h

r esi d36. and'hg bmenized Eppyaoglpiulsy yheren buman heavy
Enéady tiath §akat1e sdghdn

P R oA R A bASE Ror) B LRy Al RRbuRo R

vari abl e regi on framework; 5 wherein the humani zed

L RSBk BAOE o B e
%%%bl%eié&ﬁfr%gw)%s homtd hmhm%%l%dlﬁl Inas chéig havmg at least

a vari abl e donai n desi gnated SEQ I
W/Qseqaatd:etlﬁmtiuyem lightchaimsaguercoa] ﬂheab%l ldmumpglobuhn
designated SEQ I D NGO 4. 10 35. The humani zed
i mrunogl obul in of claim34, wherein human |ight chain

vari abjge 1 egicQfim{anaEa WRitimbslobliibEcl kiaPPa thgém tmmeany chain
vari abl e region. 36. The humani zed i nmunogl obul

olasiplpte 3egiomframeivarkhig feom A bumgn ipaPACloRIliTRRiaYY ph@p glﬁvmg at least
PR AR A e Gy ARyt

wherein the |light chain

39.  The humanized immunoglobulin of claim 34, wherein the humanized
light chain comprises complementarity determining regions that are identical to the
corresponding complementarity determining regions of the mouse 12A11 heavy chain,
and the humanized heavy chain comprises complementarity determining regions that are

identical to the corresponding complementarity determining regions of the mouse 12A11

heavy chain.

40. A humanized antibody comprising the complementarity determining

regions (CDR1, CDR2 and CDR3) of the 12A11 variable light chain sequence set forth
as SEQ ID NO:2.
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variable region framework is froma human
i mmunogl obulin [ight chain having at |east 70%

WG emyaesses i dentity with |ight chain sequence oPCT/I82004/017514

12A11 i nmunogl obulin. 20 38. The hunmani zed

i mmunogl obulin of claim 34, wherein the heavy chain
vari able region framework is froma hunman

i mmunogl obul i n heavy chaji n havj ng ﬁ 709

t | t 0 .
sequetke i AdmmanizediepRbotlyAAPTEEIET ggﬁﬁ@%@@n@pﬁ figermining
' Id _ | .
AR AopRTIPPA e UBRIERayy o scgge st for

ad SO OO, conpri ses conpl ementarity determining
regions that are identical to the corresponding
conplenentarity determ ning regions of the nouse 12A1

1 heayy chaifhmanfRd ahliBodil BRAZRH-UHRBNY fiefi@km thereof, which
conprises conplenmentarity determning regions that are
speificaltmbirids td beta emytoad pepiifieid Bo.coopipsismgtaarariahle region comprising

determ ni ng regi qns of .t he e 12A1 1. he chai
SmplemenaR g FURng fes pitcnpdingds CORHEh e mouse
%wﬁgﬂty determ ning regions (CDR1, CDR2 and

of the 12A1 1 variable |ight chain sequence set
forth as SEQID NO 2. - 102 WD 2004/108895
PCT/ US2004/,017514 A41. A h ' i i.Si0g: .
the oaupl eonieariesy mupdoaliRh FFdaR BRI Mino acid
@é}@im}g@%%ihf&ﬁq dﬁggc}ﬁﬁlﬁg& ahi abﬁgg he;aﬁyble hedvy deiuenme acid
se ort as I D r 4. 5 42. A hunmani z ' Y,
srquanes sglastadi rem e SrovR) pROSISURR ef 86R I[},\NBC% eSqSCSl EIS LI\PCS)(B and SEQ
@gm:ﬁbcal ly binds to beta anyloid peptide (AR),

i'Sing a variable region conprising
conplenmentarity determ ning regi ons (CDRs)
corresponding to CDRs fromthe nouse 12 ant i body.
10 4344A h meeg lmmﬂ@@%m%% wﬁ#&e&%s&ﬁe ce
e G100 < R TR S : g1 NPB! dhdasonSiER reBlon
Rﬁ%@gﬂg&gﬁhgﬁ%ﬁglﬁgggﬁﬁﬁ?gﬁghai n am no gci d go
sapuacsdraehédnmead ifnomoglobulgr.oup consisting of SEQ ID

NO 8, SEQID NGO 9 and SEQ ID NO 10. 15 44. A
chi meric i mmunogl obulin conprising variable region

sequenge  SUBRHRALIIPldn@Ss Stkedtiabah alnYlchidgeni? dik2ase far a patient,
SEQ I D NO 4, and constant region . )
comprising administering to the patient an effective dosage of the humanized

immunoglobulin of any one of claims 24-43.
46. A method of preventing or treating Alzheimer’s disease in a patient,
comprising administering to the patient an effective dosage of the humanized

immunoglobulin of any one of claims 24-43.

47.  The method of claim 46, wherein the effective dosage of humanized

immunoglobulin is at least about 1 mg/kg body weight.

48.  The method of claim 46, wherein the effective dosage of humanized

immunoglobulin is at least about 10 mg/kg body weight.
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sequences from a human i nmunogl obulin. 20 45. A nethod

of preventing or treating an anyl oi dogeni c di sease in
wW@2patiossmt , conprising admnistering to the pRCT/E81004617514

effecti ve dosage of the humani zed i munogl obulin of

any one of clainms 24-43. 46. A nethod of preventing or

treat4g AhBheim@icuticall csapsstiomcampridingthe imnfoglobulin of any

conpri Si n% adm nistering to_the patient an effective

eesigteins 2¢48 andriantieraereuticalGAB -obul i n of any one of

clainms 24-43. 47. The method of claim46, wherein the

ef fecti ve dosage of humani zed i mmunoglobulin is at

| east 5@bounnisaists& golypetidarboiptising® fgzmenh ef SBOHBINOE2 selected

| ai m 46, wher.e; effecti d i
oMU UB GO TR S bt O SERa Y body g fifs 7480 of
sp%g%\’ﬁb?-zoaﬁf&’ 8898idP¢T4 YR OPSLOUTH®:2.49. A

rmaceut i cal conposition conprising the
i mmunogl obulin of any one of clainms 24-43 and a

phar euti.cal carrier. 50. An isql at. aRt | .
corer? i ng”4 1§qlgt§ﬂgﬂf§fpgqtld%é&m %sﬁ%%{lggﬁgg% )eigg'@g ff@ ﬁgnm NO:2,
1B RIS ACSUNSE SEO D ND:2ask REiAe helds 283-581 of SERQDINO:2.

NG 2, amino acids 74-80 of SEQ ID NGO 2 and am no

acids 113-121 of SEQ ID NO 2. 51. An isolated

pol ypepti dg_c 1S ' ' 435 f :4 selected
R0 478 Ry TR SRR {fedRatlyrSEQ N0
a6hte LlodplcdhsiefingSEHQuhiRo HEXR 5056 B SEQUID NV # enaigio acids 71-86 of

ol ypepti de conpri si fra t SEQ | D NO 4
gE §:4 m%%m%m?e%g{;gag-l@éﬁg@h Wg{\@s‘%am no aci ds
50-56 of SEQ ID NGO 4, amno acids 71-86 of SEQ ID
NG 4 and amino acids 119-128 of SEQ ID NO 4. 15 53.

3. An
i sol atad pdlnyiselptédgelypeptide eompyising ansingecids 586658 FiQ ID NO:4,
SEQ | D.NQ 4 i ids 71-86 of..SEQ.I .
antarcis tsse e BTHBIrdRO St e Rhia 1D 1 28 ER AR N O

pol ypepti de conprising am no acids 1-131 of SEQ ID

NO 2. 20 55. An isol ated pol ypeptide conprising am

aci ds 5%- 13%\misolsrg pobrmidgcon}égis?%mnwagﬁéd-ﬁ1gof SEQTD NO2.
pol ypepti de having at |east 85% identity to am no

acids 1-131 of SEQID NO 2. 25 57. An isol ated

pol ypegt i deyhayiang cs;ﬁl;gepﬁ& coibpfisitiemhinoyactds latdhef SEQ ID NO:4.
acids 1-139 of SEQ ID NO 4.

56.  Anisolated polypeptide having at least 85% identity to amino acids 1-131
of SEQ ID NO: 2.

57.  Anisolated polypeptide having at least 85% identity to amino acids 1-139
of SEQ ID NO: 4.

58.  The isolated polypeptide of claim 56 or 57, wherein the polypeptide has
at least 86% identity.

59.  The isolated polypeptide of claim 56 or 57, wherein the polypeptide has
at least 87% identity.
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58. The isol ated pol ypeptide of claim56 or 57,
wherein the polypeptide has at |east 86%identity. 30

WG A04/To8893 sol at ed pol ypepti de of claim56 or SFCT/US2004/017514

wherein the polypeptide has at |east 87% identity. -

104 WD 2004/ 108895 PCT/ US2004/ 017514 60. The

i sol ag@d pThy peptédlnfeptii@bitlaion 66 0577, witeeinitie pdigpeptide has
pol ypeptide has at |east 88%identity. 61. The
ﬁ@@?sﬁgg%léﬁ%%epti de of claim56 or 57, wherein the

pol ypeptide has 5 at |east 89% identity. 62. The

i sol ated pol ypeptide of claim56 or 57, wherein the ]

pol ypépt i d&hé zslatat pdlgecptid® 0f6latbe A6 ot §7, Wigeréid therpalypeptide has
i sol at ed ilaol ﬁgepti de of claim56 or 57, wherein the
b@?%égt/"i gtH¥s at |east 90% or nore identity. 64. A
variant of a pol ypeptide conprising the amno acid
sequence of SEQ ID NO 2, said variant _conprising at

| east 62ne Tbaselatedt palppepiide of eleira 56 95371 wherpigrihe pglypeptide has

erein, the variant retains the ability to
%@ﬁ?ﬁ%&pﬁgﬁt& nd beta anyloid peptide (A(3) wth a
bi nding affinity of at least 107 M 1. 65. A variant of

a pol ypeptide conprising the am no acid sequence of .
SEQ 65 NOThe isphater pelypentide 06 fIFFN 019 S4t whelg@ythe palypeptide bas

aﬁ%gs?bp%é)rvrﬁor%qh%}ﬁit?d d substitution, 20 wherein the

c
varirant “retarns € ability to direct specific binding
to beta anyloid peptide (A(3) with a binding affinity
of at |east 107 M]1. 66. I sol ated nucl ei c i d
nol ec@fe e&W%O%ﬁﬁowwﬁge&ﬂﬁﬁpﬂs’gﬁt %W%éﬁc@?sequence of SEQ
EHNAB, dnid Jariait Zoméﬂisin% 3t leds? 0BB QodRriiive amifd/acidBubstitution,
isolaté nu%ﬁlel c aci d nol ecul e encodi ng the heavy
eHRidin e vanynioemimfthe abitityte sBecificaly- Hiod bata amyloid peptide (AB)
and 21-23. 68.. An_isol a QMUCI eic acid nol ecul e
éﬁ@bﬁblﬁ@%ﬁéﬁrﬁwwgﬁsﬂ any one of 30 clains
46-65. 69. An isolated nucleic acid nol ecul e encodi ng
t he i mmunogl obulin of any one of clains 21-44. -105

65. A variant of a polypeptide comprising the amino acid sequence of SEQ

ID NO:4, said variant comprising at least one conservative amino acid substitution,
wherein the variant retains the ability to direct specific binding to beta amyloid peptide

(AP) with a binding affinity of at least 10’ M.

66.  Anisolated nucleic acid molecule encoding the light chain of any one of

claims 1, 2, 5-7, 11, 13, 15 and 18-20.

67.  Anisolated nucleic acid molecule encoding the heavy chain of any one of

claims 3, 4, 8-10, 12, 14, 16-17 and 21-23.

68.  Anisolated nucleic acid molecule encoding the polypeptide of any one of

claims 46-65.

69.  Anisolated nucleic acid molecule encoding the immunoglobulin of any
one of claims 21-44.
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WO 2004/ 108895 PCT/ US2004/ 017514 70. An isol ated
nucl ei ¢ acid nol ecul e conprising the nucl eotide

wG@emyaesses of SEQ DNO 1 or3. 5 71. A vector cROPUSB0HQL7514

the nucleic acid nolecule of any of clainms 66-70. 72.
A host cell conprising the nucleic acid nolecul e of
any of clains 66-70. 73. A transgenic ani nal
expressing a pol ypeptide encoded by the nuclei

de ¢ id
10 nof@cul dngsolaied nyelercrgidipelegee sEmprginghe B coflg Sequence of
I imal of claim 73, wherein the polypeptide
?gngpr(@s'geog%'i n the mlk of said animal. 15 75. A
met hod of producing an antibody, or fragnent thereof,

conprising, culturing. the host .cell of claim72 der
condigﬂonsﬁgﬂﬁﬁnfﬁﬁﬁgﬁﬁ§%3$?? ﬁﬂﬂmgFmﬂFﬁﬂﬁﬁﬁ%an%ﬂmnS6670‘
produced and isolating said anti body fromthe host

cell or culture. 76. A method of producing an antibody

or ant/Rbod hoshgefbermprongthie siuplgiceacidmolcalgmsisny of clamay 66-70.
ID NO 2 selected fromthe group consisting of am no

acids 43-58 of SEQ ID NO 2, am no acids 74-80 of SEQ

| D NO73, anch ghhd3enie Ghilsal bigredstde #polSEEItIdD endbded byshe ducleic acid
met hod conprising culturing a host cell conprising a
mad¢ailecofanydiivks plecading ¢lams. encodes said anti body or

anti body fragnent under conditions such that the

anti body or antibody fragment is produced, and

i sol atjung Skhiedraasdenioahimal ofaivimdTi] wercg therpolypeptide @S xpressed
the host cell or culture. 77. A nmethod of producing an
amthegaidly obsaidgim3bdy fragment, conprising a fragnent

of SEQ ID NO 4 selected fromthe group consisting of

am no acids 50-56 of SEQID NO 4, am no acids 71-86

of SEQ@5I D MOmttlardch{amodveingcindetibady, bp Sragmempitienepf, gomprising

NO 4, sal t i Si Lturi el .
&8%?1?5‘&1%310%9 Ge %?gfagm%:lﬁlld%qoggmoglrs Is?c%xatt%atgtﬁgo tgtgodgr or gragment is
bduRed ¥nPisoRfihl BAE Ynfib ARG thedisdetelLandilfutedns such

hat the anti body or antibody fragnment is produced,
and isolating said anti body or antibody fragnment from

the h cell ar ture,. - .

PCT/ U004 /% in;gtiozgcotfjfégc{ul&inrgeatnhlaglgb%%)ollz%g#oglg %%%wnt, comprising a

[eSintHie 61 SPBTBLNG: 2 R1&tWastir tid @bup tomitingafiaminb dAWIAB-58 of

i mmunogl obul'in variable framework region, conprjsi

(AR ID A2+ einorhs Tdr SkaisHon P NQ 78 gRENG oIt by BA1of SEQ ID
Lag! . V i il 4dd molecule

NP bR P B RO S PG ERAL it ol

apadabedesfsaidfdhebodyng antiBAdyl fraigmentogtelnenilitionssichisha the antibody

regi gn conformation_or function, such that i.,d
organtibody fragment tis produced, anl?i isolating salilé: antlbo%y or grsltllbo%(}e/%ragment from

the host cell or culture.

77. A method of producing an antibody or antibody fragment, comprising a
fragment of SEQ ID NO:4 selected from the group consisting of amino acids 50-56 of
SEQ ID NO:4, amino acids 71-86 of SEQ ID NO:4 and amino acids 119-128 of SEQ ID
NO:4, said method comprising culturing a host cell comprising a nucleic acid molecule
that encodes said antibody or antibody fragment, under conditions such that the antibody
or antibody fragment is produced, and isolating said antibody or antibody fragment from
the host cell or culture.
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anenable to substitution are identified. 79. Use of
the variabl e regi on sequence set forth as SEQ I D NO 2

W@e00SHE@SPD 10 NO 4, or any portion thereof, iPCT/US2004/017514

produci ng a three-di nensional inage of a 12A1 1
i mmunogl obul i n, 12A11 i nmunogl obulin chain, or domain
thereof. 80. A nethods of inaging anyl oi d deposits in

he b f d
the péki ont THDRGGIIRE s SmergPIp DS ing 5 o
ﬂlﬂ’q%%él ?ﬁ{]ﬁal il JebuBAtvaRaslY ﬁ}ﬁﬂfé%rﬁ o3 co %ﬂsﬂgﬁlodelmg

wher ein the agent is an an
thenimet-slimenséonal stgtuture Imﬁ ihe h%llla@heblgqulen b@segg)ngaeqolve

L’g‘éﬁg?élg@ﬁﬁgﬁ%‘émé% a%de y& Haqs a}%%g‘é%e}l}) %ble Of affecting

204 | ORAMBhOHL NG v 2EPREgiBh coBbimatifh @Hftm&mﬁhy suoﬁZhat'ﬂmdues
nmet hod of claim 80, wherein the antigen-bi nding

finenpbnto substitutieibarcfidengifiedt . 25 83. A kit for i maging
according to the nmethod of any one of clains 80-82

i ncluding instructions for use. 84. A nethod of

t (r]I eat 799 ansawy tieivdggsieiregioh semescectforibsdsiEQ D NO:2 or SEQ ID
adm nistering to a_patient having said. a I0|do e

NG aseany orie Bpieof &7 BROABYIBE A FEeP HaneRsiIElRLass o1 g1l

T H8§Bﬁ§iﬂ hBAlY %Inupl?%gﬂulﬁpéﬁa{d ot Bmbhan&GeRs of the

am séequence o NO'2 and a nucleic acid

nol ecul e that encodes an |nnunoglobulln heavy chain

t hat onprlse e.CDRs of th d se
SEQ | 80 &Hﬁﬁ’a’éﬁ of wrasng o oSt ifhe b of e B Sifichl

£? At agdnb Bfat §Rcikically binds to AP, and
o D O R sk e S cally bindg o AP
erefinciha lantibaiytpautite ARt esponse in said patient is
generated. 5 85. A nethod of treating an anyl oi dogenic
di sease conprising adm nistering to a patient, having
said | oi is A R @
ont BTG 25000 UL Ay THURGY @ppiins
tliaat a{ﬂm@ar&cbiakeqaqwe as eetcfbrtlSE@E@ INCN@ Zaardl asheany chain cvarlable

S e Ao oS SRR SR bl by ot i
:é%$%¢;0 pr the am no acid sequence of any one of SEQ

13- 31, under conditions such that said
innunoglobulin chains are expressed, such that a

g S 2 2: ' aI %ﬁ?fgf’iﬁé g(@ rlie\e/%h {t]l?%agn't%,eﬁ %trinedzltqé frggslnent is aFab

g assom ated with arryl oid deposits of Al3 in
the brain of a patient, conprising adm nistering to
the patient an effective

83. A kit for imaging according to the method of any one of claims 80-82

=

including instructions for use.

84. A method of treating an amyloidogenic disease comprising administering
to a patient having said amyloidogenic disease, a nucleic acid molecule that encodes an
immunoglobulin light chain comprising the CDRs of the amino acid sequence of SEQ
ID NO:2 and a nucleic acid molecule that encodes an immunoglobulin heavy chain that

comprises the CDRs of the amino acid sequence of SEQ ID NO:4, under conditions such
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15 dosage of the humani zed i nmunogl obul i n of any one
of the preceding clains. 87. The nethod of claim 86,

wob@ra08s93 he di sease is characterized by cogni PCT/ES2004/017514

i mpairment. 20 88. The nethod of claim 86, wherein the
di sease is Al zheiner's disease. 89. The nethod of
Ghedaid uﬁ&?b‘&'ﬂ{h dnams diesa@sesséd; sishihata byeficiahtheraputic
The net hod cl ai m 86, wherein the disease is mld
@ag:mswm&aldn@fmmmerateﬂs 91. The method of clai m 86,
wherein the anti body is of human isotype 1gd@. 92.

The nmet hod of any of the preceding clains, wherein the
patient is human. 30 93. The nethod of any one of

cl ai ne_86-92, wher |n after )amn i st.r

anti b8ty birigsihod o HG%{WIE‘GI FUARIGEETYC aﬁe"lsﬁ & OIEB{IFIS g pdministering

g;nag%dtféﬂyﬁﬁﬁn%sﬁﬁ ron "yldﬂﬂ) £ie RS, aGRCRES acid MelceiétRit@ncodes an
8 WD’20047 108895 PCT/ US2004/ 017514 94,

iﬂmeunmlblnmmlﬁghtlchmmcgmpHMQ ﬂtﬂ amiphacis ssavrengg of SERJANO:7 and 2

is.an Fc rece i at ed

R hS R i e GRS THLALS] BRBR P orries o
AR Rid SGubh& d}iﬁf(%ﬂlﬂ NO: 50 bﬁﬂﬁ@ﬂﬁﬁo afld seqieacaiet EhQ'Cbmfof SEQ
any one of cl ai ns 92, wherein after adm nistratio

D &NOsdBtHo d;zdfmcna@h@l@ﬁ weh it saidrmppmegleb Pt phas arg GXPfeSSCd
97 The met ein
NP R BerDRiiohe ML ABARR B bIBIE T o

in the ser um bl ood or cerebrospinal fluid of the

patient. 98. The rret hod. of any.of qne of cl ai
86- 97 S6wheemsthoRof preyening of geéﬁ%‘gﬁ‘?ﬁlﬁﬁsﬁ‘&mati‘?“’% amyloid

Tglfeosé {)PRE i g%@é‘lg 89592%&‘9 E&#‘;ﬁﬁsﬂ%@ adli n:ns‘f@}%g% {Tletplaﬁent an effective

dbyage BEthéfhuﬁia@izB& irfufnElobutia o€ aimy d)ﬂeeofnhft precetdlﬂgaéalmﬁ
inherited 20 risk factor indicating susceptibility to

Al zhei rrer s disease. 101. The nmethod of any one of

cl ai RSRGENE fisBRE iR Paclefize®y cognitive
Ieas,{wB %@l% §dﬁeclﬁhg b? &ﬁe pat}sent 25 102. Thye .
rﬁﬁphﬁdemf any one of clains 86-100, wherein the dosage

~of antibody is at |east 10 ng/ kg body wei ght of the

patient.
88. The method of claim 86, wherein the disease is Alzheimer’s disease.
89.  The method of claim 86, wherein the disease is Down’s syndrome.
90.  The method of claim 86, wherein the disease is mild cognitive impairment.

91.  The method of claim 86, wherein the antibody is of human isotype IgGl.
92.  The method of any of the preceding claims, wherein the patient is human.

93.  The method of any one of claims 86-92, wherein after administration the
antibody binds to an amyloid deposit in the patient and induces a clearing response against

the amyloid deposit.
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the antibody is admnistered with a carrier as a

w@b@nmesseut i cal conposition. 30 104. The net hoRCDUSZNY017514
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one of clains 77-103, wherein the antibody is

adm ni stered intraperitoneally, orally, intranasally,
subcudaneo Tk Ynethdd ¢ Ris ©8) wlidryin thé elparivgrkgponge is an Fc receptor-
intravenously. - 109 WD 2004/108895 PCT/ US2004/ 017514
1ogiated phageryEPsisgespoBeuci ng pl aque burden in a subj ect

in need thereof conprising adm nistering to the

patient an effective dosage of the humani zed )

i mrunog)l obdihie meatfiodoficlaim®3 of 94 Nearthereorgiisigg clcaitoEng the clearing
106. The nethod of claim 105, wherein after

&Y ¥Pstrati on the anti body binds to an anyl oid

deposit in the patient and i nduces a clearing response

agai nst the anyloid deposit. 10 107. The nethod of

cl ai m9&06, Thisenatho ¢ffrey ohealidaigsBé<Pewhereinsafignadrainistration the

recept or- mnediated phagocytaosis response. 108. The
r‘%ﬁtﬂtr%léf% sde é‘?lﬂli’lfg’ésolé‘ﬁeﬂ%emfi n-ther conprising
nonitoring the clearing response. 15 109. The net hod

of claim 105, wherein after admnistration the = |
ant i b&dy biTissnethed strnyloheof kaims S6HR, pheieimafter adrpinisiiglion the

met hod _of .  cl ai.m 105, . erein,after adm ni strat.i,opn,the.
TS s auubis i T ed e ieissnte | i Bl et
or cerebrospinal fluid of the patient. 111. A

humani zed i nmunogl obul i n of any one of the preceding

cl ai m98. whiThe methopof @wof andef dagis a-Hawhergindhe pateatisd
effector .function. 25 112. A nethod for reducing
REVFRPPMEU%ur den in a subject in need thereof

conprising admnistering to the subject an effective
dose of a humani zed 12A1 1 antibody which binds to an
epi t o8- wi tFhemethpd of anvions ofclzings ey, avharajn B patirmpis wder 50
(AR), - wherein the antibody is of the Igd isotype. 30
PPESFAS et hod of claim 112, wherein the subject has

an anyl oi dogenic di sease. - 110

100. The method of any one of claims 86-99, wherein the patient has an inherited

risk factor indicating susceptibility to Alzheimer’s disease.

101. The method of any one of claims 86-100, wherein the dosage of antibody is
at least 1 mg/kg body weight of the patient.

102. The method of any one of claims 86-100, wherein the dosage of antibody is
at least 10 mg/kg body weight of the patient.

103. The method of any one of claims 86-102, wherein the antibody is

administered with a carrier as a pharmaceutical composition.

104. The method of any one of claims 77-103, wherein the antibody is
administered intraperitoneally, orally, intranasally, subcutaneously, intramuscularly,
topically or intravenously.
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claim 113, wherein the anyl oi dogeni c di sease is

wo\bwhaosses ' s di sease. 115. A nethod for treatiPQI/ES2004/017514
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anyl oi dogeni ¢ di sease in a patient conprising 5
adm nistering to the patient an effective dose of a
humani zed 12A1 1 anti body capable of reducing beta

It helhe | eritetho R iR RGP PRGaY Aubiret faresh beteot
eéurﬁxﬁﬁﬁlgvucﬁrhhﬁteaﬂg ROthd %htﬂa%t At Jfféaﬁvéﬁgsagaéf the hthatifgl

| gGL isoty he nmet hod of claim 115, wherein
tﬁ@ndnyiﬁmﬁngéanxomhQﬁ&mmmmq$ngmkmme|ner s di sease.

117. A nethod for reducing beta anyloid peptide (A(3)

burden and neuritic dystrophy in a manmmal conpri sing

adm ni sder | ThHe fietHod®f BRHINROS, WheRhid £8dridMir] @efion thetntiB&y binds
humani zed 12A1 1 anti body capabl e of reducing beta

aipangimylgid gepesét ip Aeption nad mduers ardearing respenssegptiyhe amyloid
w&% {n the antibody binds to an epitope w thin am no

acl '3-7 of A(3 and is of the I1gGl isotype. 118. The

nmet hod of claim 117, wherein the rramml is a hurran
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wherein the anti body binds to an epitope within am no

ool orh ﬁ%ﬁgf SRiP 104, %’:ﬁ“g%?féﬁ%ﬁé%?ﬁﬁg% it anfisly binds

| % soluble AP in the serum, blood or cerebrospinal fluid of the patient.

111. A humanized immunoglobulin of any one of the preceding claims, which

comprises a Fc region having an altered effector function.

112. A method for reducing neuritic burden in a subject in need thereof
comprising administering to the subject an effective dose of a humanized 12A11
antibody which binds to an epitope within amino acids 3-7 of beta amyloid peptide (AR),
wherein the antibody is of the IgG1 isotype.

113.  The method of claim 112, wherein the subject has an amyloidogenic

disease.
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(A(3), wherein the antibody binds to an epitope
within amno acids 3-7 of AR and is capable of
reduciing. netheinhdthodlér dMidd B, Wherainghdiraglbidogdri@ disease is

Alzheimer’s disease.

115. A method for treating an amyloidogenic disease in a patient comprising
administering to the patient an effective dose of a humanized 12A11 antibody capable of
reducing beta amyloid peptide (AB) burden and neuritic dystrophy in the patient,
wherein the antibody binds to an epitope within amino acids 3-7 of AP and is of the

IgGl1 "isotype.

116. The method of claim 115, wherein the amyloidogenic disease is

Alzheimer’s disease.

117. A method for reducing beta amyloid peptide (AB) burden and neuritic
dystrophy in a mammal comprising administering to the mammal an effective dose of a
humanized 12A11 antibody capable of reducing beta amyloid peptide (AB) burden and
neuritic dystrophy, wherein the antibody binds to an epitope within amino acids 3-7 of

AP and is of the IgG1 isotype.
118. The method of claim 117, wherein the mammal is a human.

119. The method of claim 117 or 118, wherein the mammal has an

amyloidogenic disease.

120. The method of claim 119, wherein the amyloidogenic disease is

Alzheimer’s disease.

121. A therapeutic composition comprising a humanized 12A11 antibody of the
IgG1 isotype which binds to an epitope within amino acids 3-7 of beta amyloid peptide

(AP), wherein the antibody is capable of reducing neuritic burden in a subject.

122. A method for treating an amyloidogenic disease in a patient comprising
administering to the patient an effective dose of a humanized 12A11 antibody which binds

to soluble beta amyloid peptide (AB) and reduces neuritic dystrophy in the patient,
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wherein the antibody binds to an epitope within amino acids 3-7 of AB and is of the
IgG1 isotype.

123.  The method of claim 122, wherein the amyloidogenic disease is

5  Alzheimer’s disease.

124. A therapeutic composition comprising a humanized 12A11 antibody of the
IgG1 isotype which binds to soluble beta amyloid peptide (ApB), wherein the antibody
binds to an epitope within amino acids 3-7 of AB and is capable of reducing neuritic

10  burden in a subject.

-112 -



