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of A(3, and nm account for the ability of A(3 to aggregate into plaques,
par ti cul ar | ywidespraed inceagesdieginming afrag erdienagorcBhendisease msrchafacterized by at least

two types of lesions in the brain, neurofibrillary tangles and senile plaques.

Neurofibrillary tangles are intracellular deposits of microtubule associated tau protein

.20 consisting of twc filaments twisted about each other in pairs. Senile plaques (i.e.,
amyloid plaques) are areas of disorganized neuropil up to 150 um across with
extracellular amyloid deposits at the center which are visible by microscopic analysis of
sections of brain tissue. The accumulation of amyloid plaques within the brain is also
associated with Down’s syndrome and other cognitive disorders. _

25 The principal constituent of the plaques is a peptide termed AB or B-
amyloid peptide. AP peptide is a 4-kDa internal fragment of 39-43 amino acids of a
larger transmembrane glycoprotein named protein termed amyloid precursor protein
(APP). Asaresult 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,

30  ranging from 42-43 amino acids in length. Part of the hydrophobic transmembrane
domain of APP is found at the carboxy end of AB, and may account for the ability of Ap
to aggregate into plaques, particularly in the case of the long form. Accumulation of
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di scussed above indicate that AP, particularly in 0 orm 1s a
causative el @hergenes, snel hethapresenitin genes; PS Mahil PS2edre theRghtifditdetly tpaffpases
adm ni stration of. hor}:e hi c daosages ,(less than or equal tg 10-2 rrg/ day)
of A3 to paPERPREATAT S lodsbemin incHatedamiouns otieng farp AR faee Mgt TN RO:
about 5 Iitersy @bopj)asma, even the upper limt of this dosage would be
expected to generate a concentration of no nore than 2 pg/m. The nornal
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pg/ M (Seube . al Nat 359; 3 1992)). Be se 526,511 Is
pr oposed dosélftgaénﬁéﬁf@a %Fé?éﬁzenﬁ’r“?eérs & 6?" e %ﬁ%@ﬂﬁ?_g@‘é’ﬂiu 2% ng AR
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I mmunostinul ant, it seens i nPI ausi bl e that an t herapeutic bénefit woul d
result. 2 odviith expyess a mutant form of human APP and develop Alzheimer’s disease at a

young age), are injected with the long form of A, they display both a decrease in the

20  progression of Alzheimer’s and an increase in antibody titers to the A peptide (Schenk

et al., Nature 400, 173 (1999)). The observations discussed above indicate that A,
particularly in its long form, is a causative element in Alzheimer's disease.
McMichael, EP 526,511, proposes administration of homeopathic
dosages (less than or equal to 102 mg/day) of AB to patients with preestablished AD. In
25  atypical human with about 5 liters of plasma, even the upper limit of this dosage would
be expected to generate a concentration of no more than 2 pg/ml. The normal
concentration of AP in human plasma is typically in the range of 50-200 pg/ml (Seubert
et al., Nature 359:325 (1992)). Because EP 526,511's proposed dosage would barely
alter the level of endogenous circulating AB and because EP 526,511 does not
30  recommend use of an adjuvant, as an immunostimulant, it seems implausible that any

therapeutic benefit would result.
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The present invention features new i munol ogi cal reagents, in particular,

t herapeutic anti body reagents for the prevention and treatnent of

amy! oi dogeni ¢ di seaséccardingly, thererd¢xistsithe need foramwetherapies andiseagérite forithe based,

t | t i t,, t he i,dentifi.cati d ch terizati: fot
monoct onal SRPHHSARbGREY S diseaseif Darteylag hepepiss pdreaaests eapabledand ar e
ef fecti ve gHechifsd thepabeRtic Qe o ioltf’g‘ié'(é?%f ﬁ@@iﬂ%ﬁdg%&é&? neuritic dystrophy

associ ated. w th anyl’oi dogeni c sorders. ructural and functional

anal ysis of these antibodies |eads to the design of various humani zed

ant i bodi es,for proph ctig and/or therapeutic use. In particular, the
invention'.vmlni‘.%égiJ el&‘ﬁ'ﬁﬂﬁﬂon of the variable ' regions of these

ant i bodi es and, . acc | h e WBh &Sflodidal L i D 15
anti body chains, i nl?g%ﬂ%%ér%ﬁ{@gﬂé i m%é{éobul I ns O@%%hgg%@ﬁgg@%:,
f unct i onaltherapeuticagtibody reagents fon tlicpreyention gneé trestmenhofzmyloidugenic disedsegen

copl ement Gt RTEF fERER)r Lo BEGR it AESed; SPHT Ao A CROHERAHPB OGI 5
are al so %a%haasaﬁz@@o@dfgwgg}aﬂa%h% BBdfEE AP eBificflly KRAUOAD AUl OS!

suitabl e for encodi ng sai ypept1 des trea
any| oil@ogemdarceffetive at ducing plades burden gnd/or iading themearit dgadphy ar e

Gopt | oat s ey T ot i St Ol o Frpliongl Folya GEhage b ¢ he
featured ZEpSREORLANR th@?ésﬁéﬁ)&’ VasiodhiHadb &l E{ngi@g&s&sﬁofr g&&ﬂgyﬁgﬁg %d/B’f e to

I mmunol ogi ¢ function and for- ‘1dentifying res e anena

subst i t ut itberapewntichise.dEspagticuddr, therimvention feafures hamardzatioa\of tige vanjableved bi ndi ng
affinities_and/of.reduced.i nmunogeni.city, en sed .as, t herapeutic

reagent s. I%O%O%Q?‘ﬁ a@@ﬁgﬁhgs %ngﬂ%glydx%vvﬁ?srfgf H‘é&‘%‘éﬁd Imrpunoglebulin sy ded
a humgsi z qeltibédyeHAGHH, oAtk hiimhhigd inf@ddRISHUIRE bS Adtibollied rq';fc% af €9i on
conplenmentarity 3 0_6 SEP. 2005'deter‘njdnk| ng regi o.nso( &ﬁgﬁ romthe 3D6

i rmunog! obwmuroglobkiin enatibody fiagiventsy ingiattculascantigen binding fragnientsy of BEQ | D
NO 2, and féiﬂ&ed%nﬁ%&i@?l e framework region froma human

LY
T

Polypeptides comprising the complementarity determining regions of thé
featured monoclonal antibodies are also disclosed, as are polynucleotide reagents,
20  vectors and host suitable for encoding said polypeptides.
Methods of treatment of amyloidogenic diseases or disorders (e.g.,
Alzheimer’s dise'ase) are disclosed, as are pharmaceutical compositions and kits for use
in such applications.
| Also featured are methods of idenﬁfying residues within the featﬁred
25 monoclonal antibodies which are important for proper immunologic function and for
identifying residues which are amenable to substitution in the design of humanized
antibodies having improved binding affinities and/or reduced immunogenicity, when
used as therapeutic reagents.

In particular, according to a first aspect, there is provided a humanized

30 . - . o . . '
immunoglobulin light chain comprising (i) variable region complementarity



acceptor i mmunogl obulin Iight chain sequence, provided that at |east one
framework residue is substituted wth the correspondi ng am no aci d residue
fromthe nouse 3D6 5 |ight chain variable region sequence, whef8i3$th 285
framework residue is selected from the group consisting of: (a) a residue
t hat non-covalently binds antigen directly; (b) a residue adjacent to a
CDR;, (c) a CDR-interacting residue; and 10 (d) a residue participating in
the VL-VH interface. According to another aspect, there is provided a
humani zed i ¢atermueihg begions (Q%gﬁmm BDSammunoghdulin Jightechiaibvaziablegeginn

conpl enentarity det NI (=TeTH0\s f t he 3 i, nogl obul i n
heavy chai nseﬂg%\CSB?tgga]éaf gﬁ%@gﬁ@%@“@@fg %Wﬁ%??%%W%E%gl%Lﬁ ﬁ)‘ﬁﬂ@ (ii)
a vari abl e {dceprempidiuncpdobiinflighntiinsbiBencaCsoPided that HNAR 8he Bdhiewoheavy
chain, provided that at | east one franework residue is substituted with

t he corr esp@sidiaig substieted svith the sorspondingraming asislircsidgOfomethe ynavkad N6
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anti gen di riaefgtonp cofsijtirg ¢fesi due adj acent to a CDR, (c) a CDR-interacting
residue; and (d) a residue participating in the VL-VH interface. 25 In the
light chain, a OBR- i it &sisue thanersspvlanthydyndsantigendiredtlyd by: nodel i ng the

3D6 light chain se . : cture of 1 CR9, nodeling the 3D6
(87> h fidhB 8Ok ffla BORY

i ght chain base e sol'ved structure of 1INLD, or nodeling the 3D6
heavy chai n base@d) on 4 GBR-swdre@thgstsidws, anee of 1 OPG  Accordi ng to anot her
aspect, there is, provided a humani.zed | nogl obulin 30 light chain
conpri sithg (i) v@ﬁ)l alf g PHECPGHPS g&fb%f}%n&éﬁ?m ni ng regi ons ( CDRs)
3a 06 SEP 2005 fromthe 3D6 i mmunogl obulin |ight chain variable region
sequence set forth as SEQID NO 2, and (ii) a variable framework region
from a human accAgooding tovanodlgdr@bpdct, there isgirovidedia humenjeethimenuprglebiudied t hat
at | east one

fr aﬁrﬁpmr k resi ?ge I sqlsubst i tut ?d Wi %B the corr esg}ondi ng am no
aci d resi dulfa¥Y 'Y RRTRDTER U3 B4 GBI <Y ¥ delepingng B8Q8Juence,
wher ei n t he JDRy)g@i the3ER idBuiozlcbulif HestechapPakiaBledbgioh kafilchfOset FH chain
vari abl e regi on conformation or function as identified by analysis of a
three- I neWNEAHP Niddeanddii) e warishe fremewadgiesionl fram pihyman epespiorvar i abl e
region. immunoglobulin heavy chain, provided that at least one framework residue is
substituted with the corresponding amino acid residue from the mouse 3D6 heavy chain
variable region sequence, wherein the framework residue is selected from the group
consisting of:
20 (a) a residue that non-covalently binds antigen directly;
(b) aresidue adjacent to a CDR,;
(c) a CDR-interacting residue; and

(d) a residue participating in the VL-VH interface.

25 In the light chain, a CDR-interacting residue may be identified by: modeling the
3D6 light chain based on the solved structure of 1CR9, modeling the 3D6 light chain
based on the solved structure of INLD, or modeling the 3D6 heavy chain based on the
solved structure of 10PG.

According to another aspect, there is provided a humanized immunoglobulin

30 light chain comprising (i) variable region complementarity determining regions (CDRs)
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According to another aspect, there is provided a humani zed i rmunogl obul i n
heavy chain conprising (i) variable region conplenentarity determ ning
regions 10 (CDRs) fromthe 3D6 i mmunogl obul i n heavy chain var'bgb#@ ion
sequence set forth as SEQID NO 4, and (ii) variable framew g from
a human acceptor imunogl obulin heavy chain, provided that at |east one
framework residue is substituted wth the correspondi ng am no aci d residue
fromthe nouse 3D6 heavy chain variabl e regi on sequence, wherei né&ue
Variabl e

framewor k ifeosm thedDosimnynogloylin dighbghain wriabls ragipp sequsgehtshigricasal
regi on confgsgation, or, i i td. {4 I :

t hr ee-di nef}]\g?'gﬁgdo(r%?)ggfg%{?g?ﬂﬁg{é@ %eg%nf(% g%&f}féﬂqﬁggﬁr l@ﬁa@%g@gﬂn&bl e
regi on. Adight diaigsegoermepproeided sipe at leadt hee fraimswprkoresidael issubstitatail radh

T SR R SR
vari abl ¢ rgghQRcS SAHERE heSBIm &k RedidueIERrdsiue 2ap Wt 8f affétding light chaiar | abl e

framework region from a human accept or i mmunogl obulin |ight chain, provided
that at | eastiabieecgiomemiomationor finstioe peideriifid ynanatysispif@tpreeconsi sti ng of

L1, L2, L36.and.L4 b n erin nvent i.on) .i ituted with the
corres pondi%“@?ﬂﬁ%ﬁ@?&&%@%%&“ﬂ“ﬁ%@%‘él@ﬁﬁ81)“{3,'[5%““?? S%Eegg:cﬁlai n variabl e
regi on  sequenceycc3RlifE®Undiieg adpeci theidie pras@eicd hurhdifzed inBnyroglobdid a
humani zed i munogl obul' i n, heavy chain conprjsin %i) vari abl e regi on

conpl ement deptychai eamprising (it vliablesegiop ﬁpmplﬁgleg%sl YA IREIQBT | abl e
regi on,seq . : L] : I wor k
regi ons1 6f rggﬁaﬁhﬁrﬁgln&ggyéﬁ@@uig%hﬁégﬁﬁa Ic?%qﬁgg%/%}ec éelﬁﬁgéqﬁ%lrl%vs%%gﬁ t hat at
| east one fas SEQID NO:4nd (i) ealabbd feandwarknregien foouphwoasacstptog of H49, 30

HO93 and H94 (Kabat nunpering conventign) is substituted with the
corres pondi‘W(glunaﬁjiohBl“gB‘?a(Y yrcgg‘F‘dWQV%FSEH% ﬁ%le%gg%%rgﬁgqu SRR LS n vari abl e
region seq %ﬁﬂ&&‘ute@ %ﬁ, the %sﬁ&%nﬁ&ﬁﬁfogdcmeﬁau@ﬂemﬁé nRRBEID6 hbAS/ BainS

provided a humani zed i mmunogl obulTn  conprising a humani zed heavy chain and
a humani zedatialgjhtregitrasaguendeewbenein thy finlmewotkmesidee & 4 tegidue edpable dfonpri ses
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regi ons of drhgnFeusRerkidhal MEUBIAFHRO3DE Inmuheglbbulihdicavy alidiabhtabloregion.
designated SEQ ID NO 2, and a variable region framework , froma human |ight

chai n variabl e rAggoeting foaanethst Rspsel thereis PERBdedrebumanizedimmunoglobylip
osition sel e - f: . . | S ] 6

(kabat Cnundish HE 60 [ Hiisbiielicnaaiplin it debmintye fofBne REDRES

present in fidiethe 3D6 immunoglobulin light chain variable region sequence set forth as SEQ ID

20 NO:2, and (ii) a variable framework region from a human acceptor immunoglobulin
light chain, provided that at least one framework residue selected from the group
consisting of L1, L2, L36 and L46 (Kabat numbering convention) is substituted with the
corresponding amino acid residue from the mouse 3D6 light chain variable region
sequence.

25 According to another aspect, there is provided a humanized immunoglobulin
heavy chain comprising (i) variable region complementarity determining regions from
the 3D6 heavy chain variable region sequence set forth as SEQ ID NO:4, and (ii) a
variable framework regions from a human acceptor immunoglobulin heavy chain,
provided that at least one framework residue selected from the group consisting of H49,

30 H93 and H94 (Kabat numbering convention) is substituted with the corresponding

amino acid residue from the mouse 3D6 heavy chain variable region sequence.

3b



10 equi val ent position of the nouse 3D6 i munogl obulin Iight chain variable
region framework; and (b) the humani zed heavy chain conprises three
conplenentarity determ ning regions (CDRL, CDR2 and CDR3) having anino
acid sequences fromthe correspondi ng conplenentarity deternﬂﬂiﬁﬁ’ﬂpgions
of the mouse 3D6 i munogl obulin 15 heavy chai n variabl e domai n desi gnat ed
SEQ ID NGO 4, and a variable region framework froma human heavy chain

vari abl e regi on framework sequence provided that at |east one Eosi tion
sel ect ed from aAseeding tgraootheransststheegs provided a hygmnized imgumnoghelplin

nunbering convent i IS ' by 3 | dipst due present in
t he equi valcglm)rlsplo%?g glrélr?ﬁlgfg &ﬁ ﬁag}yqﬁga@emg%gju?%&ﬁgg]ﬁgﬁcﬁ ﬁﬁqﬁlg% chain

vari abl e regi on(a)26 hurnaryed lght whein ebmptises tireeraorplethentaniyndgérobiningn
R T L
a variable bRaifl§ el &tEimiYe) Bk 4fBe HRAYY IO Ahmunb$IBmai

vari abl 2 dS%%bg%@gS%‘gP%ﬁE%%% NO. i%r%% Accor?ji ng to anot kllleré asplenct,
there i s piighi cheih erhbleadninzen designateddd B UD INO:2candyr variahlp repion framework

| tarity. deter.mni gi . ,
CorT o o  eEh B ar 6o BhR e e SRR el s
anot her aspggtion 5160181 frSmRy @t £lodp aomistiRpior &d, LIyMBta@dabsl (Kabatconpr i si ng

the conplenmentarity deternmning regions (CDRI, CDR2 and CDR3) of the 30
3D6 var i abngmberingcayantion dyocshpied datthe samepamigo aeid resdugprgsensin theg SEP 2005

Accordi.pg to .anather.asp FE4 4 ) : all i gl obul i n,
o antP Qe b RN RIS b D Rt e OB SRRO\TRERRS, 003
anyl oi d pegtantt&vork; AR, conprising a variable region conprising
conplenmentarity determ ning regions (CDRs) corresponding tq CDRs.fromthe
nouse 3D6 anti bédthe Bumé%?(ﬁh"r?dypbalaHBWHEFQS&%@E?WB%H?P@%%8ﬁ5‘f?€m“§ed

00! 00yl ks LRI ImbRlo Bl O toiuan ol 1 of
mur i ne 3D6 comagpoadingcamplementieity determiningrregivonof BDRjouanBN6 imuiudoglebiliues
Fesi duds: e HERDYiablea RS e pnal S0 PR NioHedi R OISR B aur | ne. 306
conpl enent gfintevorkl Blofl Ahith AYhéRY cARn (Verdble 2dpicPfradbWofkaseytiRs payviddauman VH
subgroup Il variable domain framework region (FR) am no acid residues.
that at least one position selected from a second group consisting of H49, H93 and H94
(Kabat numbering convention) is occupied by the same amino acid residue present in
the equivalent position of the mouse 3D6 immunoglobulin heavy chain variable region
20  framework;
wherein the humanized immunoglobulin specifically binds to beta amyloid
peptide (AP) with a binding affinity of at least 10’ M™%, wherein the 3D6
immunoglobulin has the light chain with a variable domain designated SEQ ID NO:2
and the heavy chain with a variable domain designated SEQ ID NO: 4.
25 According to another aspect, there is provided a humanized immunoglobulin
comprising the complementarity determining regions (CDR1, CDR2 and CDR3) of the
3D6 variable light chain sequence set forth as SEQ ID NO:2.
According to another aspect, there is provided a humanized immunoglobulin

comprising the complementarity determining regions (CDR1, CDR2 and CDR3) of the
30 3D6 variable heavy chain sequence set forth as SEQ ID NO:4.

3¢



According to another aspect, there is provided a chineric immunoglobulin
conprising 3D6 i nmunogl obulin variabl e regi on sequence substantially as set
forth in 15 SEQID NO 2 or SEQ ID NO 4. According to another as ectmsshere
is provided an i nmunogl obulin, or antigen- binding fragnent tf@(gg?,
conprising a variable heavy chain region as set forth in SEQ ID NO 8 and a
variable light chain region as set forth in SEQID NO 5. According to

anot her aspect, there is provided an inmunog| obulin, or antigen- 20 binding
fragnment ther eofAccerdingrto shptiienaspeeti tisreds proyided afumpnizediimmuneglobulin. §F t h i n
SEQ 1D NO_ 12 and i~gh ' i : ' 1.

Accor di ng ta%tlgfrrllbq?ﬂczipé gg egﬁmi”%‘éﬁ gqgl@ns ?@&?ﬁg’d&gﬁg ?%n%gﬁgﬁ%d%onpri si ng
a vari abl eABgaumpsikiap a vagehle fegidén Sohprisiig donplerbefatify d¥@rining vegiinabl e

l'ight chain region as set forth in SEQ ID NO5, .and constant regions from
1gG . 25 ACCBRa) ergresponshieg 19drDBs fory the mawpe3Pe apiitadyded an i rmunogl obul in
conprisgkng a varl : . : aRY : ] 12, a

| i ght chain reg?‘ocrcl&laagrﬁgstgfa ﬁXt?lgfﬁhﬁh{hgngPBﬁ%&%&lﬁ IH%%%%@#?E?H%&@S% ons
from I gGl. boRGEIbiaPepRdAH)ath assraaity of figest i ¢ Mr oswngikindie

i mmunogl obulin or antigen binding fragnent according to the invention for
use in-Preventi fa) adight clesin vaipbdedgoaiawpmerisiog anirnefileeoseplemeniatiyt j ent , or

in preventi,ng or.treati 8] ! i i tient
by adm ni serarnBinEEEy EPRAThERS S RE R b AV LBl | 00
bihndi ng fr@@ﬂ?ﬁﬁmﬁ&ﬁ@kd&@@n(lﬂl}?&i@l‘&lbabid&ﬁsﬁﬁm‘s;a:tdhere is provided a
phar maceuti cal conposition cqnprising the immunogl ohul i di. to th
i nventil®n and a (Prhseyy ehaipyariable é%?‘%@mpﬂé%mrﬁ’@% X algégrr‘té’ég’gct? ©
there is pryuvi j k j St ; SEQ I D
NG 2 sel ool By FinHEalcRICERG Anla) KARRIHE, ofPRhAS Bl PAIN AR T
% g zin‘i n@loﬁmgﬂﬁaxﬁé'wﬁk regiobHR ) dniNOalidapddwesi no aci ds 94- 102 of SEQ I D

1 2. 10 According to another aspect, there.is provided an isal at ed
pol ypept i de  cofSFPRHR O r%?PFEfsthﬂF-ISQTQYF&@E%}‘I“BCWQ?NE‘?@&Q}‘%&‘Ci ds 55-61
of SEQID 'E'S}n%risiﬁg@mm&glo@ﬁnﬁéa&%&p& ioRER b dAcNRIRtanAG B P hSidh Soritinanot her

aspect, there 1s provided an isolate ol'ypeptide conprising the am no
aci d séquersE& B NSEQot BEQAI2NOx4.conpri sing the amno acid 15 sequence of

SEQ I D NO 4.

According to another aspect there is provided an immunoglobulin, or antigen-
binding fragment thereof, comprising a variable heavy chain region as set forth in SEQ
ID NO:8 and a variable light chain region as set forth in SEQ ID NO:5.

According to another aspect, there is provided an immunoglobulin, or antigen-

20  binding fragment thereof, comprising a variable heavy chain region as set forth in SEQ
ID NO:12 and a light chain region as set forth in SEQ ID NO:11.

According to another aspect, there is provided an immunoglobulin comprising a
variable heavy chain region as set forth in SEQ ID NO:8, a variable light chain region
as set forth in SEQ ID NO:5, and constant regions from IgG1.

25 According to another aspect, there is provided an immunoglobulin comprising a
variable heavy chain region as set forth in SEQ ID NO:12, a light chain region as set
forth in SEQ ID NO:11, and constant regions from IgG1.

According to another aspect, there is provided the immunoglobulin or antigen
binding fragment according to the invention for use in preventing or treating an

30 amyloidogenic disease in a patient, or in preventing or treating Alzheimer’s discase in a
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There is also provided a variant of a polypeptide conprising the amno acid
sequence of SEQ ID NGO 2, said variant conprising at | east one conservative
am no acid substitution, wherein the variant retains the ability to direct
specific binding to beta anyloid peptide (AR) with a bindi ng0&f$EPn20y of
at least 107 M1. 20 There is also provided a variant of a pol ypeptide
conprising the amno acid sequence of SEQ ID NO 4, said variant conprising
at | east one conservative am no acid substitution, wherein the variant
retai ns t heatbit by pymirsstsatioviof iae affestivisidesegsef sheimmyiaglobylinor galigeAR) with a
bi ndi ng af &i Lty .of at |least 107 M1. There is also provided an isol ated
pol ypeptid “’@Eﬂ%ﬁr?@ " residues 1-112 of the 25 am no acid sequence of SEQ
I D NO 2 or conpracsbrithg ©%inothesaspedt] therd is phwvidudi ayhaanbcbutisdgumpositiof  SEQ | D
NO 4. There is al so provided an isol ated &lucl ei g aci(? rrgl ecul e, cFrrpri si ng
the nucl e@pma@sm&&tfelﬁé@u@rgloyema@%%n& tytheanvepign ang @ PRAERCHISH ded a

vect or gomgglﬂ'ri%}ng the nucleic acid nolecule according 30 to the invention.
There i S al'so provided a host cell conprising the nucleic acid nolecule
accordi ng to thedconding foamotliEhaspect, therd is proyvided andsolatedpohoeptide pr oduci ng an

anti body, 3e 06 SEP 2005 or Athereaf. conprising cul I ng the host
cel | under ce@ﬁaﬁlpgaﬁfagg@ehofi%ﬁqﬁﬁﬁé-Zﬁﬁpﬁﬁﬁpn&ﬁWﬁI&% 1sﬁgé gf% gl(%d and

i sol ating sgjyd2aniJredy) 5 NO:2haniesbids 85161 &F SECUID NICE2 aAE sl 4edlstod-

anot her aspect, there 1S provided a nethod of producing an 5 antibody or

fragment tHOReSSEQSIE) NOndt hod conprising culturing a host cell that

expresses a nuclgegic acid nmol.ecul e encodi I i agnent under
condi tﬁgns such q%g{cﬁr%tg) aé’ﬂh%%%’f“oﬁ‘e%rlég’gn%‘ﬁ]@dﬁ%“qgélo‘gggéﬁ%étﬁfg i sol ating
sai d ant i bedpakingagghE®adids 24-890f BEQMDSINOCX hinimy acidd 3546 Eof SBQIIBINOai d
anti body or fragment conprises anmino acids 24-39 of SEQ ID NO 2, am no

aci ds 55- 6endemgEaids Mol @2 e REQAPNOZei ds 94-102 of 10 SEQ ID NO 2. There
acte Yo (o O~ e )
IS also provide %&ﬁ@n@@}gga@g}gw tife¥d ﬁ%ﬁ&ﬁ&é@ﬂﬁ§0]§féﬁ@@§p@pﬁ&

substitution in miunogl dbul i n vari abl ramewor k region,
conpri si ng coagelksingghd oeinbhickisedienensif SEQY IDsSNO: ongoenoisingtbe 3D&oseid abl e
regi on based on a SOléerg iéﬂ;nogl obulin structure and anal yzi ng sai d nodel
for resli5dué§ql@élﬁ%19f§E D N4t f ect i ng 3D6 i munogl obul i n variabl e regi on

icgg:;?ir ??éhonTﬁ;rifeﬁé?észfsgPégg)rwﬁgd 4 Datant bES hEIYBSHIRIBRBAPHSInE Chesathimbiatidt | on are
. provi ded the use of the variable region sequence
set forth asq&mce of SEQ ID NO:2, said variant comprising at least one conservative amino acid
substitution, wherein the variant retains the ability to direct specific binding to beta
amyloid peptide (AB) with a binding affinity of at least 10’ M.
20 There is also provided 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 specifically bind beta amyloid
peptide (AP) with a binding affinity of at least 10" M2,
There is also provided an isolated polypeptide comprising residues 1-112 of the
25  amino acid sequence of SEQ ID NO:2 or comprising residues 1-119 of the amino acid
sequence of SEQ ID NO:4.
There is also provided an isolated nucleic acid molecule comprising the
nucleotide sequence of SEQ ID NO:1 or 3.
There is also provided a vector comprising the nucleic acid molecule according

30 tothe invention. There is also provided a host cell comprising the nucleic acid molecule

according to the invention. There is also provided a method of producing an antibody,
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ID NO2 or SEQID NO 4, or any portion thereof, in producing a

t hree-di nensional inmage of a 3D6 i nmunogl obulin, 3D6 i munogl obul in chain,
or domain thereof. 20 According to another aspect, there is provided a
hurmani zed i mmunogl obulin [|ight chain conprising (i) variabl e §8gEEPN2005
conplenmentary determning regions (CDRs) fromthe 10D5 i nmmunogl obul in
light chain variable region sequence set forth as SEQ 1D NO 14, and (ii)
a variable framework region froma human acceptor immunogl obulin |ight

chai n sequ@nﬁ@gmpmtdhcrdefg comanmag culauring the ot celhBogsr kondigprsuich hat the

S.UbSt I tut .Ed %’V{,/oac& B ag%}%;em 15 cpuceg' Ind {Poﬂg é&l&i aﬁt?ti&dgfl‘f?onttt tspgellr@use I D5

| i ght chai A o sequence, residue is
sel ect ed fregnudehe group consisting of: (a) a residue that non covalently

bi nds antigen directly; ( a residue adj ac; nt to_a

CDR- i nt er act i ng AserdiRgkto %ﬁéle( aspegh, thetg | ’dll?éo"b Q@F%QCEqudHC‘Pgé%VL VH
|nterfa e. r provi ded a
humani zed |aﬁ{1b&§’ (ﬁﬁgéﬁ% e ea\?ysq{: a?thg%%@ﬁ?%aﬂ%&%&a%g{)@em?eg| on

conpl enent a:xpreshets emutleicigid mgleonls eq@iiReg said amihodfier fi@PHentimdangindiisns n

Var | Abl o FHFILEE e B G EARTHETT PR SE Pt G BT AOGPOBLT ey |

chain, prowidigthetdat ce@torlcﬁﬁﬁte &H@retﬂs'amemrbbdy BSfralkiBerit SomPHEGtdntitb eadw th
t he correspondl ng am no acid residue fromthe nouse 10D5 heav chai n

vari abl e r &g Bhofsei{d 8A NQ 2whraingj asids é-Glrafiidid HR NQ:d jand amiirp acddssdr R ¢fr om

t he gr, up%ﬁt ng of: (a) a residue that non-coval ently binds antigen
di rectl@ (f[ﬁ\f(% residue adjacent to a CDR, (c) a CDR-interacting

resi due; and (d)Therd iaisdyeoiasd a giepmulifogidemtiflying riidids anrehableace. Accor di ng

t o anot her aspect there is prow ded ah rrgm ze |rmuno | obulin 15 |ight
chai n conprsit stﬁ@thmpa\}famwe H% PuAtapls ramew Fhrﬁglr‘?ﬁ regi ons

e KA 4B s g e
human accepinat solvedritnangloglobllin strugine anth _anaiyaag sad cmdepfoovésithas tapmbleaif | east
Fesi dudor  GieeHE HOb ST opEo P gHYaTahig D QAPIEPIE FaRTSime e,
wher ei n t he.EaRBARNKLIE &5 bibBrution 3rd iBSitiea. capabl e of
There is also provided the use of the variable region sequence set forth as SEQ
ID NO:2 or SEQ ID NO:4, or any portion thereof, in producing a three-dimensional
image of a 3D6 immunoglobulin, 3D6 immunoglobulin chain, or domain thereof.
20 According to another aspect, there is provided a humanized immunoglobulin
light chain comprising (i) variable region complementary determining regions (CDRs)
from the 10D5 immunoglobulin light chain variable region sequence set forth as SEQ
ID NO:14, and (ii) a variable framework region from a human acceptor
immunoglobulin light chain sequence, provided that at least one framework residue is
25  substituted with the corresponding amino acid residue from the mouse 10DS5 light 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) a residue adjacent to a CDR;
30 (c) a CDR-interacting residue; and
(d) a residue participating in the VL-VH interface.
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affecting light chain variable region conformation or function as
identified by analysis of a three-di nensional nodel of the 10D5

i mmunogl obulin Iight chain variable region. According to another aspect,
there is provided a humani zed i mmunogl obulin heavy chain conprisin i)
vari abl e region conplenentary determ ning regions (CDRs) 25 § Skt 10D5
i mmunogl obul i n heavy chain variable regi on sequence set forth as SEQ ID
NO 16, and (ii) a variable franework region froma human acceﬁlﬁgoii

i mmunogl obul i n Heaeding i anothst aspeete thereig Proyidqdapmasizedipumnpglobulidsi due i s
substitute | : ﬁp{,‘hq.] ' ' ' ; RYS | OD5
heavy cha?lﬁwfa%aggfo(@;esgfgz sec?ggnlg ,H&ﬂgﬁgﬁﬁhﬁ%gggﬁﬁéﬁrrﬁgﬁgm dulgs)i s a
resi due cagminh thed0DSUnmfifregtdbntin hearychaimaianiablairegibh eequenienst tothfasrSIH2 i on or

function as_i tified by anal ysis f _a.three-di nensional nodel of the |
o5 imrunogpc;gﬁiqﬁna’ﬁﬁ ﬁvéﬂgt?alﬁ)f Wé?ﬁ?&egw YH 2 3y Ay age 2005 There is
al so previ dedhRcRIdBRIM RaSyicHEMNSGY Hed kiah aCIeA8R bhé FragewoliBiduLe &d  heavy

chain and a humani zed |ight chain, wherein (a) the humani zed |ight chain
conpri ses tshbstisutedwithaheeareaspontbngamingiasiyl residug Gom thepruse HEipdheayy CDR3)

compr i ses_ shbi . 2 ey ]
dot or o i g P OGP SRR ST ABrnE R ERAATEA A SATRRAIRANC Y ot

domai n desighgt @ssisikg 6> NO 14, and a variable region framework froma
human |ight chain variabl e reg‘:lon framewor k sequence provided that at

| east one frameddr k rdssidwethabna-eeyglontly binds antygesprecBhsi sting of a

canoni gal resid a Ver:Ri : I ~y@. packi ng resi due and a rare residue,
is occﬁgi ed by lldg) t hgrggl?rié@édrjn&%gt %t:h?((‘iD?ési due present in the equival ent
position of the (opuse CDRBteractmp nesiduebarid n | i ght chain variable region

framewor k; and t he hymani zed heavy. chai$.,Co i ses three conpl enentary
det er mi ni ng regai)ns a(réﬁg&‘? p%éﬁ?a%nw-ﬂg\}p%ﬁag% no aci d sequences from
the corresponding conpl enmentary determ ning regions of the nouse | OD5

i mmunogl obulin 15 heavy chain variable domain designated SEQ ID NO 16, and
a vari abl e regi dkecotdingrinmnokhet penect thetemgProraded a byraamzedimmagoglabalinon

framewqrk se nce provi.de th at.least,one fr I esi ected
from \(gqé ecﬁ%y&%ﬁg%@ﬁsﬁl% l? Wﬁlaﬁe %?glogefﬁmileé%ﬁntar%g?%ﬁ@{nlfneg r\%giroﬂlgg(r:ﬁrﬁé)si due,
a packing rfgsh gieel (D Fingniidglouliailigiechaiby2abletegidn B¥quehbese doreh awSHEQ aci d
residue present in the equivalent position of the nouse 10D5 20
i mmunogl obUDi NOHaend dih i verigbleifemevorle greinn from fdwsian acope’ei n t he hunani zed
i mmunogl obuyl | Il i : i ] J 1 e th a
bi i mg. af TPl iphs chalt 3arcP Al RePik| R 16hs BRPIHBbricHeslale ¥
substituted with the corresponding amino acid residue from the mouse 10DS5 light chain

20  variable region sequence, wherein the framework residue is a residue capable of
affecting light chain variable region conformation or function as identified by analysis
of a three-dimensional model of the 10D5 immunoglobulin light chain variable region.

According to another aspect, there is provided a humanized immunoglobulin
heavy chain comprising (i) variable region complementary determining regions (CDRs)

25  from the 10D5 immunoglobulin heavy chain variable region sequence set forth as SEQ
ID NO:16, 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 10D5 heavy
chain variable region sequence, wherein the framework residue is a residue capable of

30 affecting heavy chain variable region conformation or function as identified by analysis

of a three-dimensional model of the 10D5 immunoglobulin heavy chain variable region.
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i mmunogl obulin has the light chain with a vari abl e domai n desi gnated SEQ I D
NGO 14 and the heavy chain with a variable domai n designated SEQ I D NO 16.
25 There is al so provided a humani zed i mmunogl obul i n conprising the

conpl ementary determ ning regions (CORL, CDR2 and CDR3) of the 10D5
variable 1light chain sequence set forth as SEQ ID NO 14. Theb& SE® 2080
provi ded a humani zed i nmunogl obul i n conprising the conplenentary

determ ning regions (CDR1L, CDR2 and CDR3) of the 10D5 variable 30 heavy
chai n sequence Jdercialsh pravida hundzedgmmog8Ehn gempsing @ humanized

provi ded a gen-binding fragnment thereof,
whi ch specihpw y %} n@%?%g%%ﬁghg%ﬁldivﬁégtl de (AP), conprising a

vari abl e regi on (s)qlmhhmhmged:bgmlchmarcbmpyisﬂehmemrbmpmmanm;y datermiadigs)
correspondi ng se 10D5 ant| bod 5 _There is al so

provi ded arégﬂli"i‘ﬁe(:qq,m ;ﬁ%ﬁg?%ﬁﬁﬁfi@gﬂeﬂﬁﬁﬁmml A eéfrPEb'ith sequence
subst angi alcb%eﬂz% ?ir%g Léf‘nén'f'ar tlsf?mmg%glgﬁs oER: hidudOdhs and const ant

regi on sequenc unan | nogl obul Tn. There is al so provided an
i sol at ed pohmpmpgliol:mllmbglprchsmngrlalbie demiaimodesiginated SEQIENNO: b, 28E@ vallatNe) 14.

10 There is als rowdda |sol d, pol tide ¢ rising the amno acid
sequence of® %E'b% % légthgfﬂ%% g'p@?%’éeéloél t@%ﬁ?‘ﬁ?{# g?uegc%ol ypepti de
conpri sing dwad@mqam Q@dsﬂonasi‘?ﬂﬂ@(?&ﬁ r@sidlfé-:s@euadrﬂ@m fire growp EbréRtin@of a

conpri si ng at | east one conservative amno acid substitution, wherein the
variant r etcanonical residisi 2 vemier gesiiscs packing rgsidneandyerase rsidu ig osEiDiRdd de
(A(3) bi ndj f A e | rovided a
vari an}t%of tge po eéﬁ%p 2 éi rfg:éolaé{e é’r];else% r{tﬁxg%éu&gegt% ﬁfgngg%eerﬁggéeop D%EQ I D NO

16, said vamnainbgloblilx hglntruhamtvahablstreg:imframeﬁxefwahdl ve amino acid
substitution, \/\herel n the variant retains, the abili to direct 1Pem fic
bi nding to bet a (bhihy hymanized heayy CPNPS’P“\EPFT’F thregich if‘@“eé‘ﬁfrb’ﬁﬁe?n% fat | east

10-7 M 20 {@gﬁﬁg@ﬁ'mwb «mwh og%lché YBeRE inden GeNPri sing

resi dues thé am no aci sequ nce I'D NO 14 or conprising
resi dues 1-cﬂ>ﬁ3sp@hdmge:ompiemnmrydeteseimmglom oSﬁ@mcmsNd])D@ imthispglobwiml so

id |.at ed | th | eoti d
Dequends ofeaXsias Kbt Giais desiedied SrQ RANOTG: Ay ProhlsPeoe aci - 25
mol ecul e Offréﬂ{ev@f_@ﬁlogi ANhirhdn Héav%%@halﬁ%m@bl@Q@élorpﬁ‘hﬁqeﬁgm)srehﬁéﬂag ptdVeddaucl ei c

acid

that at least one framework residue selected from a second 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 10D5

20  immunoglobulin heavy chain variable region framework;

wherein the humanized immunoglobulin specifically binds to beta amyloid
peptide (“AB”) with a binding affinity of at least 107 M, wherein the 10D5
immunoglobulin has the light chain with a variable domain designated SEQ ID NO:14
and the heavy chain with a variable domain designated SEQ ID NO:16.

25 There is also provided a humanized immunoglobulin comprising the
complementary determining regions (CDR1, CDR2 and CDR3) of the 10D5 variable
light chain sequence set forth as SEQ ID NO:14.

There is also provided a humanized immunoglobulin comprising the
complementary determining regions (CDR1, CDR2 and CDR3) of the 10D5 variable

30 heavy chain sequence set forth as SEQ ID NO:16.
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nmol ecul e of SEQ ID NO 13 or 15. There is also provided a nmethod for
identifying residues anenable to substitution in a humani zed 1005

i mmunogl obulin variable franework regi on, conprising nodeling the

t hree-di nensi onal structure of the 1 CD5 variable region baseglg3{Epopgs
sol ved i mmunogl obulin structure and anal yzi ng said nodel for residues
capable of 3i 0 6 SEP 2005 affecting 10D5 i munogl obul in variabl e region

conformation or u%lggsa?sg,bprggiggqtéggﬁ?ﬂirg {;Sngrlrjlg Ogtq@ﬁb&ea ttx%er?—ﬂﬂl%gdé]u“ on are

identified. Ther variablPe reqgi sequence
set forth ag, tHeRJNQVA1th @pecHically Bilde'td Beta @nyddiyl ppstidel (AIB) L dodipeRing d N

produci ng a three-di nensi ona 5 image of a 10D5 inmunogl obulin, 10D5
i munogl obuwtariablelreginn compdsingcomplementsty detemuinigigegions HEPITESNPBAINE t her e

is provided t use a hu ized., i.nmunogl obulin according to the

i nvention itﬂ(ﬁﬁ%s ﬁﬁﬁﬁLﬁ&oﬁ‘Fmgﬁ&%gﬁamnt for the prevention or

treat nent of an pHaté @ Adaosolided a 2Bdgdic imiminogloblkin poraprsihg variable tegwat ment

of Alzheimer's disease, in a patient. 10 Accordi n% to a th%{%qas ect, there
J

i s provi dedseanench gnkstantially pspeiderdh BIEQ AD NRd 408 SRR M EORSIG £ or
use as a nedi | (FYo :he Drawi ngs Figure 1 depicts an
al i gnnment Or%b%ﬂ%@@fﬁhﬁ%%@%&%&%&l&ﬁ%@%@% 12' | ight chain of 15 nouse 3D6,
humani zed 3D6, Kelbat isl dsalfi@2ided an isolpgedpalpeepid® campiidinglthesmitp a8 SEP 2005
WO 02/ 46237 PCT/ USS%@ 6587 CBF regions are indicated by arrows. Bold
italics indicgdgneeP N%14-esi dues. Bold indicates packing (VH + VL)

residuegy Solid fhdl id JiEH frAVRRA %ﬁ%ﬁﬂtﬁédl (1O bShBGdihg the dnfifib dolas.

Asterisks indicate residues sel ected ~backmutation 1Tn hunani zed 3D6,
version 1. &qEempaod SEQIEPNEX:E6.an al i gnnment of the ami no aci d sequences of

(n Demvy . ohe gl et 308 MTRRL <6 b R B SRR P
gr aphi cal | ysdagicelot SECEIDND: P4, RelidnGriitQidaiprisRig 2@ lcasti¥he cohéemeitive amdtdd and
10D5. Figure 3A is a graph depicting binding of AD to chineric 3D6 10
(PK1614) asaadspwstibgionow pinrtge smiant mtajng thebility tosngeifisallyipd detaagyloid
gloggﬂllgf gnm(gti_de ?}XBS iwf%'a tix?cﬂng%n\{t?'ro%la{tslegsqllebijl.ed 3D6, PK1614 and 10D5 for
There is also provided a variant of a polypeptide comprising the amino acid

sequence of SEQ ID NO:16, said variant comprising at least one conservative amino

acid substitution, wherein the variant retains the ability to direct specific binding to beta

amyloid peptide (AB) with a binding affinity of at least 107 M.

20 There is also provided an isolated polypeptide comprising residues 1-112 of the
amino acid sequence of SEQ ID NO:14 or comprising residues 1-123 of the amino acid
sequence of SEQ ID NO:16.

There is also provided an isolated nucleic acid molecule comprising the
nucleotide sequence of SEQ ID NO:13 or 15, a vector comprising the nucleic acid

25  molecule of of SEQ ID NO:13 or 15, and a host cell comprising the nucleic acid
molecule of SEQ ID NO:13 or 15.

There is also provided a method for identifying residues amenable to
substitution in a humanized 10D5 immunoglobulin variable framework region,
comprising modeling the three-dimensional structure of the 10D5 variable region based

30  on asolved immunoglobulin structure and analyzing said model for residues capable of
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Figure 4 depicts a honol ogy nodel of 3D6 VH and VL, showi ng a- carbon
backbone trace. VHis shown in as a stippled line, and VL is shown as a
solid line. CDRregions are indicated in ribbon form .15 Figure 5
graphically depicts the Al) binding properties of chineric 3 %12@5

humani zed 3D6. Figure 5A depicts ELISA results neasuring the Dihdi of
humani zed 3D6v1l and chineric 3D6 to aggr egat ed AI) Fi gure SB depicts ELISA

results measprin bi ndi n i zed 3D6 and hunani.,zed 3Dgv2 to
Lgor egat ed. AP O iR nogheblin VAR Feiinaantomign O St ieh e

humani zed 3%1@@Qaﬁahmgtd:sugmuﬁ&ﬁJe)ldd}lltlﬁg&les frombrain sections of PDAPP
mce. Figure 7 is a [ph showi ng results of a conpetitive binding assay

testing the abi mhf:gﬂ 1 alsp pravideddte speofithe Sanﬂbk: regimnde@uence setdortic aSEBQ

h
i aur e ngrépﬁ@%é?I P sED 1Nk orlink poffihisREest ubRlurnl §10ke nislina s ne
ability of huagndfzedIBamrRundiobikin] mmmmmsbumrbhhm%ﬁ abxﬁﬁﬂltl?ér@oft he

upt ake of Al) b mcroglial cells. Figure 9 depicts an alignnment of thel
OD5 VL and 3D6 v@ca%dmg ta@natheg@qe@n@é@ is pravifdeditbe veerafa husednizeds t hat match

| OD5 t l. .\VH
iy et G BhOW BobiiE il BB B Bl RO MR A GRS V)
6 SEP 2005 pi@efiiindG2RAtGo0E0 iy Bidgehle dieheg oPfs Clid p*evamoﬂforhla@tment

| nventi on Thg E)r esent 4nvent| on features new i m*runol ogi cal reagents and
net hods Alzhemer I?Fﬁs%ﬂnﬁpé%?qtng Al zhe| ner's di sease or ot her

anyl oi degeni c d| i t he
char act Z?I zat i on%g?&t% V\é t%ﬁ%tg laongF(gt @Qnrﬁdﬁ ulttllérgllféulh%@%édalhrgm%%buﬂﬂ
ef fecti ve atcdordidg togthb énventioy Fayiude psmnmdmaméﬁt) (e.g., binding soluble

and/ or aggregated AR), nedi ating phagocytosis (e.g., of aggregated AP),
reduci ng pl ague burden and/or reducing neuritic dystrophy (e.g., in

patient). TRgielPebdtiRtid mhqeq),fawmﬁer based on the determination and
structural Characterization o primary and secondary structure of the
vari abl e |ight aﬁ@%eé@ypmhanrﬁélgomenmﬁﬁbe ammnwmdgﬁeqbfmcﬁmsf thadightwhain of

 mmunogt bourie? 2P ebiRa stk mcRig B8 i kehufe s PG o




15 vari abl e heavy chain of the preferred nonocl onal irrrrunogléﬁ)%i,%
descri bed herein. Preferred i munogl obulins, e.g., therape i

i mmunogl oM PH4623%r e featured which include a humani zed vRGTAEI0/4658Fht
and/ or humani zed vari abl e heavy chain. Preferred variable |light and/or .
variabl e heavy chains include a conplenentarity determning region (CDR)
fromthe nongcl onal inmunogl obulin (e.g., donor immnoglobulin) and 20
vari abl e f raﬁ%wm%gtedn@cgteéby Ao %}Dld ielinsdndioate rare swwinegesidues. Bold

i mmunogl obul § ¥ a n Qr

I rmunogl obul i n @gﬁ%ﬂﬁégﬁtﬁ-hgﬂ?m&' ule% gJ)%dr ﬁggﬁ&&tgmmﬂwgﬁ@# mgacg?% from
the human acresidues. Asterisks dadicaté hmdu% sélawed(ﬁfr bacl&ﬁﬁtaﬁb@ﬁihﬁm&mzbﬂ 306,
residues at certain positions with residues selected to i nprove act Vi ty

of the humanYe&@tlnmunogl obulin (e.g., alter activity such that it nore

Goor eave ) e T manoueri B2 Gpitls s WiaHAA of (RIMABE AR coflindll pPAERERT * ©
embodi ment ,  ¢hain of mewndei 316, hantattized 3D6H KabatiIDai# 50 b9raumd geratline VH3-D3 ght  or

heavy chain th | ncl.udes 3D6 vari abl e_region corrpl enentarity determ ning
regi ons ( CDRatibodieg. AnPﬂ@P%tﬁsthéﬁ@neP%\@r igwelee CDRs fromthe |ight chain

vari abl e. 30 regi on seq Q t Wo
or three CDRs fromthe eav ac%jr%&@g %Ab%é&gﬂgggo(% §8¥g§§ ‘?”5‘?1?%" as
SEQ 1D NG 4) 3Da|add 1005 UERSra 343 b def)ifcﬁﬁgwﬂhg@f%ww siikgtiespeal |y from
a human acce I numunogl obul i n :%at or heav SEP 2005 V\D 02/ 46237

PCT/ USO 11(Q165 1&1&) 6 comepacertto myring 31060 Figwne 3ﬁus a graph depietingednapetition of he

uher el sal GOBURAEE APROTF BSaSiahein i ERIRFF B (08P retindRe SRl of che
chain to direct A(3 blp%urg‘,dg ¢ rhq; 10@&9@%1’@'35)6%5 dg "gﬁlégf_atures

a humani zed 5 i mmunogl obbu vy chain that 1nc

vari abl e r egéarhorcbatkbemectrdcar WEHus sﬂmmrmmalgpplerghmmndm)shéwngsaswml udes
one, two or fLhre fromt t, . variabl e regi on sequence set
forth as SEdEI Rregings ge in E‘Ptﬁ‘gg%“ 0% or three CDRs fromthe heavy

chai n vajq abl.e regi on Mggé = s es a
vari abl eﬁf ramewor k regi nP§3 ant | gld]%&?r om Eq%dn‘% a c}eupeg ehE 518
i nmunogl obul andlhunydmzedrSDﬁeawtguwﬁd de;aaqMSA;eqmﬂtsmaéad'lﬁgthbbﬂidMgaﬂ'st one

1 om ¢ he. moubenated TG i o d sedresaied AR Fiigre AP ebGBdSAhor &
roei dug that ﬁ%ﬁ%ﬁf@@%@%@ S A ARA AR R I Sl aeiad.

to a CDR, (cABa CDRlnteractlng residue (e.g., identified by nodeling

20 Figure 6 is a graph quantitating the binding of humanized 3D6 and
chimeric 3D6 to AR plaques from brain sections of PDAP_P mice.

' Figure 7 is a graph showing results of a competitive binding aséay testing
the ability of humanized 3D6 versions 1 and 2, chimeric 3D6, murine 3D6, and 10D5 to
compete with murine 3D6 for binding to AB. '

25 | Figure 8 graphically depicts of an ex vivo phagocytosis assay testing the
ability of humanized 3D6v2, chimeric 3D6, and human IgG to médiate the uptake of AB
by microglial cells.

Figure 9 deplcts an alignment of thel0D5 VL and 3D6 VL amino acid
sequences. Bold indicates residues that match 10D5 exactly.

30 Figure 10 depicts an alignment of the10D5 VH and 3D6 VH amino acid

sequences. Bold indicates residues that match 10D5 exactly.



15 the light or heavy chain on the solved structure of a homg%wnom
I mmunogl obub chain); and (d) a residue participating in

i nterface.WPO%4f3{ her enbodi ment, the invention features aPGERST/4E87

i mmunogl obulin Iight or heavy chain that includes 3D6 variabl e regi on CDRs
and variable framework regions froma human acceptor inmunogl obulin |ight
or heavy .20 chain sequence, provided that at |east one franmework residue
is substituted with the corresponding am no acid residue fromthe nouse
3D6 light or heavy chain variable region sequence, where the franmework
residue is a _resjdue caoaole of affecting light chain variable region
conf or mat i on RetailedBescx) of ¢he Inventionby anal ysis of a three- di mensional

nodel of the vari able a_residue capabl e of
25 with antigen, a resﬂﬂeﬁ 8&@&5&@%@5%‘5 % q%qaﬁbeag?qt%an&amptggaﬁ
capabl e of |fntp11eamungg>r\Mehﬂil1§A@Eim@'srcﬁs‘da§Bkﬁ' cWbiragfdidbgente dik¥dses? THRS| due

within 6 A of, a res du a canonical .residue, a vernier zone residue,

an i nterchai r’rnYﬁQE‘RPhbbqs 1p part, o1 the sharpeterization of twamgnodlosdlyat i on si t e
d t t nb nt, th
ventonf eab ri“eéglg’sﬁ‘ﬁaﬁ.i’ggaaaéﬁkbgn#ﬁ%b&? B\ ding PP RRHGEIAIAD (o ucen
3D6 I abl Ran
Ence et Torth as Seu/mr feeroed Al el %uégshgéaubﬁggﬁ' £ S bl PABS"

sequence set fort an
i mmunogl obul ireduging plequs lmrdﬁm{dr redsgingneupitiodystephy (ayg., i pb.W); Thee 6 WO

1525 A Al el s e |2

substituted \rinfary bed SROAGEP MREIRE T arbledight sl v{rEHéIihs ﬂﬁ Jgouse 306
li ght chain variable region sequence. In another enmbodi ment I nvention

features a hiwERNOElebulne Anddho nmﬁcaﬁeavfrasidammmtfmhmwamﬁ vari abl e
5 region CDRg,, "‘EE? %{yomthe 3D6 heavy chain variabl e regi on sequence set
forth as SEQ i\ and includes a human acceptor imunogl obulin

variabl e framework regilmmunoplobulisieste féMe@Wbidh%élu@é‘@viﬁa%il’M‘?j’t nblSi due
abal nunbering

selected, fromt, roup,consj sting of H49 H93 and H94 (
conventlag Véngﬁ%g %thwrp?réreémr@g losaldmmgunegiabyling %mb&dhuﬁmfrom

t he nouse 3D@é}€&é’ n%lﬁh Siliing rr
chai ns i ncl udé kapdéla [ %lamm’%gf'{gg&gﬁgmosi%%@t? Sf%gﬁg‘bgd abat
conventi on) , incudesdaumanizedivarinbladight m@ordmmahrzadwhﬂ%lahwptchﬁm Preferred

| obul 1923Q. Kabat . I.D 005131, K | D, 005058, , Kabat | D
005057, Kabal" B0 8B R Laebls BES shalss AlhcR isamonienesieb detompising 1 oc

heavy region (CDR) from the monoclonal immunoglobulin (e.g., donor immunoglobulin) and
20  variable framework regions substantially from a human acceptor immunoglobulin. The

C

phrase “substantially from a human acceptor immunoglobulin® means that the majority
or key framework residues are from the human acceptor sequence, allowing however,
for substitution of residues at certain positions with residues selected to improve activity
B of the humanized immunoglobulin (e.g., alter activity such that it more closely mimics
25  the activity of the donor immunoglobulin) or selected to decrease the immunogenicity of
the humanized immunoglobulin.

In one embodiment, the invention features a humanized immunoglobulin
light or heavy chain that includes 3D6 variable region complemeﬁtarity determining
regions (CDRs) (i.e., includes one, two or three CDRs from the light chain variable

30 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 substantially from a human acceptor immunoglobulin light or heavy



chains include framework regions of the subtype Il (Kabat f“odf Entlon) for
exanpl e, 15 framework regions fromthe acceptor inununoglob SER

045919, K3WAO2#4337 000459, Kabat | D 000553, Kabat | D 000386 EmdUS(HbassﬂD
M23691. In one enbodi nent, the invention features a humani zed

I mmunogl obulin light or heavy chain that includes | OD5 variable region
conplenentarity determning regions (CDRs) (i.e., includes one, two or
three CDRs f Fbnsequence;providad thateh leashone sidneof the feepwercresilat is or t h as

SEQ | D NO 14 C h f h
varQl abl e reglbg‘rEfLé ot 'ﬂHg%g‘:@'é?esp%%%or ing; eeﬁhﬁ TES‘;) Sr?‘“ilﬂ%f’kpﬁg‘? eglngt
variabl e fr.agEM@inéallp affeet (R 4Lk UEike J:Bénifd)dﬁes%t Rp%ﬁ%cept or

i mmunogl obulin |ight or heavy Chain sequence, that at | east one
residue of the frammﬂkm@b@r@r&oﬂmﬁaﬁbmﬂmﬁeﬂfdamesthmmm ng nurine

resi due, whecein s tion doe not, 25 stan lal]ly affect t he
bty o twgaﬂgwaﬁéﬂ‘éeﬁ GBoide Bish complomentarty

I nvention fea&téﬁﬁﬁl,@% ?‘ﬂiﬁ Qe

i ncludes 1 OD5 vari abl e regl on )Ce éel?fgnt arel {%A %Mee%%@%%&%etg?ﬁh&%)
(e.g., incl uéresabimcgqumncc HctefertltBRSEQ‘Hl)NQhend/ogincludbmnt oo bodble:

regi on- seque S h NO. 14 and/ or 30 one tvvo or
hrea core 1 Lok RamiBE b Rhsth voriiateeion Sueresebihas H?bfﬂ #. 284 530
ID NG 16), ﬁmhdelalvuﬁ@tﬁeﬁaﬁ@%ﬁbieﬁufdﬁ'w&ﬂﬁéﬂ ﬁ&h(arhu%ﬁ%h @2l 1y froma
human acceptor i mmunogl obulin |ight or heavy “chain sequence, prOV|ded t hat

at | east l®neimmpppglopulgplight or h@w chain seqenosrovidedthaf atdeastonframewdtke i s

substi t ut ed aci d resi,due f

l'i ght or hea%ﬁdﬁfg?%lb\%grl 2"@‘@& Szggﬁg?%oga%mo grrgsuil &E%%Pfsbﬁél due
i s selected lighrortheavyelnipvaiabie refioGe@ienca)witers ﬂx%'if&ﬁ?evfdiﬁ&eﬁﬁﬁé is saladiedt | y
bi nds antlgea_ﬁdl rectly; (b).a residue_adjacent to a (c)

CDR- i nt er act {98! the SreHpeopsistpg °f(a)eﬁqufdl@dhat@?nmﬁdﬂnﬂ}gbmﬁﬁsanhgghdlrcq:tl}f;éb:)\/y

h th f | h
oty e y caTHARAMERH DR (of LRGSR REe & ITIHRERI Ny mbaSR ™
ﬁnbodl rrﬁtﬁ tl:leehghm:eheavy chiin ahdliesolvedstnrnirg ofla hmmww imnhéitgldbulin -

eavy chal n 1

des .| OD5.var|ab) e and vari abl e
framework re *B%"‘"f‘ﬁY afesdsparticipatin &)‘Pth?r?fgn %@Eﬁa% light or heavy .10
chai n sequence, provi degladdidr effboliRAeH, % Jeﬁ&&gﬁﬁ A daS subst i t ut ed
with the correspondl ng amno acid resl fromthe nouse | i ght or
heavy chain immugeg ebulmd@bénr h@qmehma thmleddSB@d‘v&nabMeglonéﬂ)Rhmdl s a
resi due Capa%ﬁab?e frgm WOTK 1o ﬂom a human acceptor immunoglobulin light or heavy
.20  chain sequence, provided that at least one framework residue is substituted with the

corresponding amino acid residue from the mouse 3D6 light or heavy chain variable

-

- region sequence, where the framework residue is a residue capable of affecting light
chair_t 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

25  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, or a glycoslyation site residue on the surface of the structural model.

In another embodiment, the invention features a humanized

30 immunoglobulin light chain that includes 3D6 variable region CDRs (e.g., from the 3D6
light chain variable region sequence set forth as SEQ ID NO:2), and includes a human
acceptor immunoglobulin variable framework region, provided that at least one



chain variable region conformation or function as identified By ﬁpg@si s of
a three- di\ﬂggﬂ& | nodel of the variable region, for exarrpp %r due
capabl e of interacting 15 with antigen, a residue proximal PETUNI/EMBT gen
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

resi due, a veEn one, residue, .an | nterchain packing residue, an unusual

Ler a
resi due, or algRoWEEsiesidue selested frpmathe group consisting offlals &.201.36 hnd k46 (Kdbat al

model . I n angifBén ' ; 4 |0 . [ in addition to the
20 substituti onsBdesgcri qbgﬁc a 6%/%%&?1%}&%@@4@5?{’%%@?@ afréﬁ%fwlgffél‘ﬂ’ﬁlﬁ@nhurran
framewor k  r efliednause BD6 light vie varableregionaritkite C BaktharWaffodimtnednyd t h an
amno acid resgjd ich i,s cop for human variabl e chai n sequences at

that positi on?nvﬁ?u'f‘gir ares @ Bpmaniz gr@é“l"@&h&\&’@ beayyishain thatincludes 3D vaniable

correspond§ n ' (Hol 83 rnline vard abl e ain
sequonce. (b, grEUHrTDRS (fe; RS ME DS, AR BIRR e RSl M e
with a corresHéhd:t) andincludes ahemiad aeceptoy imanmnéglobulin varfible fraBewsrk regibn.?
germine inmmu | | in sequence or a. rare heavy chain framework residue
can be substF r?’%{dgg%t%ﬁ’ﬁgeﬁ %@@6&9@? Tegh @FantﬁéfrP&‘ihG BEOUpreonsisting «f H49,
VH3- 23, VH3- 7H93 ¥BHP4 (Raba{Hambari i 'r;gvﬁm | e ce.. ln

anot her enbodi nent, tﬁéﬂi tr,ﬁ/(ent i én géaﬂt‘}gir}gosﬂ)a u%g#é?e%tg@%%#@&%ul in
that i ncl udesaminoiagiskresidug fronmrtlie mousa3h6 hemiychamsvatiablirefiod sefueré, Or an

AL 0% 18 1 bt A Rk ) gt S o
0,5, e e o ST i G

a binding affjnity of at |east 1,108 M'1, or er
embodi ment,  AoHBUgogialndig keabat ITh0H9238nKakas ED IGDALE Iy iKabatlDre05058) KA ED a
heavy chain ] ' e i | mounogl obul i nn
or antigen bin iogg’ #ragﬁm) 5‘#1%§§{’%}J.ﬁg@m@6€5§%&%@’%{%sére-tegeggﬁwy

sol uble beta ehmdsdachudiehimeworkhGhioneof @6 suLAH BTG cdverid)Hof Sample,
enbodi e the i mTﬂnogI obylin or antigen binding fragnent I at es
phagocyt o5} s {RBgYorkirpgioReIomihe accpplon immuagglohnlin Kahat 8D @45219, Kabat(@P) . | n
yet anot her IS ' ' nt. i jndi ng fragnent
crosses the b%g?l’br ai F}mtb)gﬁ%%?dpﬁng}ggg?g%ﬁK?%at;gﬁqﬁ her enbodi nent,
the i munogl obul i n or dntdngembotimtnnghe fnvagion featufudadeidd iRatmofEhSH d

b ent , T PhEET HirR it inelides SADisaRritble Feiomghrablatentsiiot drermoniog e
306 vari abl e regiohO(CDRS) @e., idc\Rle¥ 8hd, Wb Br fHEH CPRS BINCRRIRnD laid PrlalidS SEQ
20 . region sequence set forth as SEQ ID NO:14 or includes one, two or three CDRs from the
heavy chain variable region sequence set forth as SEQ ID NO:16), and includes a
~ variable framework region substantially from a human acceptor immunoglobulin light or
heavy chain sequence, provided that at least one residue of the framework residue is
 backmutated to a corresponding murine residue, wherein said backmutation does not
25  substantially affect the ability of the chain to direct AB binding.

In another embodiment, the invention features a humanized
immunoglobulin light or heavy chain that includes 10D35 variable region
complementarity determining regions (CDRs) (e.g., includes one, two or three CDRs
from the light chain variable region sequence set forth as SEQ ID NO:14 and/or includes

30 one, two or three CDRs from the heavy chain variable region sequence set forth as SEQ
ID NO:16), and includes a variable framework region substantially from a human

acceptor immunoglobulin light or heavy chain sequence, provided that at least one




IDNO2 or SEQID NG 4). In yet another enbodi ment, the i nvetﬁj(#ﬁ &ﬁs@ltures
an i m"runo éj})éh% or antigen-binding fragnent thereof, inc g

vari abl e h&/ in 15 region as set forth in SEQ I D NO 8 X6d/GS0468%Ab| e
i ght chain region as set forth in SEQ ID NO 5. In yet another enbodi nent,
the invention features an i munogl obulin, or antigen-binding fragnent

NG 15 hnd o vESheHofk KABLAR it uwéavlﬂﬁh%é»ﬁ Shropg i, apresisiegiom tho |
anot her enbodnoeset3D6 i Iﬁﬁ%%%ﬂ@ﬁgﬁﬂd@&ﬁé&e'%@ﬁﬂ%ﬂ 018 rbdidde

I ncl ude 20 10D5 var| abl'e regions (e.g., the variabl e region sequences Set
forth as SEQ ispelggted frog: the group ®nmpf(a)rar9$dueaﬂmtmmﬁcowmnﬂybmdkanﬁm

constant _r egiurety; @i Ugiteit o GARCTC)a GORGBREotE psibiedr - igemtin

particul asly lswmb&@hﬂgque Ught dr&ea@@ﬁ@%ﬂiﬁ%dﬁéd%%hﬁé Ethd%olB %to’wlﬁg or

treating anyl.oi dogeni c_di seases. |In one 25 enbodi nent, e |nv |on

features. a neRHBRAOR W@\ﬂbﬂlﬂ)ar@d@)Qr@mﬁm@mﬁlmmmmtdfmase
e.g., Al zheiner’ dis to the atlent an
faffgctivez dIC)sagesof a u%ﬁeggéb"%?\égﬁ%ﬁme f;eag)é %r Iroel n.

anot her enbodnnmnﬁqglomlﬂm lighv errfica0} chain thet $aclidea 1URGSAHABIR redd mg‘ﬂstdnﬂns
that include a i zed _inmunogl obulin as descri bed herein an

phar maceut i ca‘fa“é‘ W‘N%?Bl@ om&chuman ageptoninamuupghohyilisilighbad ln:bavy

nmol ecul egg Vea ul.i,n

i mrunogl 28 ul ?‘%h%rs'éanent 2\5}6 gtﬁg{ %ésstg) %?%ﬁ%l’%?%’dugés %@F&“&g SEP
2005 WD 02/ mmapdmmmhb%ﬂ%slm frofhsthé efousé Q0DS 1idBt dr3Heflvy chain variable

i mrunogl obul i ns, i mmunogl gbul in fragments or imunogl obulin chains The

present i nverfCBIGR SPAHERFR Whezsthg rf@@%"%lf??é@q 188 rFQ!@Fﬂ qapghle gf gifistiog lighd D5
d 3 | D5 5
| Tmunog obut |y e bhioRadlfch Bh AR AN A B adfiRes 1S it

vari abl e - fr alimensienal afdehof the ivariable aegmimlfbleemﬁmmdsidhubapubld df\lﬁdei@ﬁn
nodel i ng %he 306 or vari abl e

i, d | .st f .t
regi on ot’a %ﬁ‘ﬁ‘&?%nfegs oga i UC gé‘%ﬁ%@&é‘ﬁ%?éem%ﬁﬁk&fng sai d
model f or resnﬂb@ﬁngaﬁmtbl@maeésﬁcﬁfetdd fitent¥9% @DRI gg%iubm g'x00¢4

variabl e region conformation or function, such t resi dues anenabl e to
subst i t ut.i on T8fidus, @canerical gesiducea Nmeertzonmrﬂfsldmhm infezchtain peckingaesifue, he

borthon- 1 hor Lt ARG oF Eet/ BN AR it eRiNe Pl ia gl the sticsisel moad ™
i munogl obulin, 3D6 | rmwnombpaﬂbd»dinﬁh@m inQéntitaneatires, 8 88ftion ) @@ featured

is the u of vari abl e
: 38 ugstltuuons d%scnbed above, a substitution of at least one rare human framework

residue. For example, a rare residue can be substituted with an amino acid residue
which is common for human variable chain sequences at that position. Alternatively, a
1are residue can be substituted with a corresponding amino acid residue from a
~ homologous germline variable chain sequence (e.g., a rare light chain framework residue
25  canbe substituted with a corresponding germline residue from an A1, A17, Al8, A2, or
A19 germline immunoglobulin sequence or a rare heavy chain framework residue can be
substituted with a corresponding germline residue from a VH3-48, VH3-23, VH3-7,
VH3-21 or VH3-11 germline immunoglobulin sequence.
In another embodiment, the invention features a humanized
30  immunoglobulin that includes a light chain and a heavy chain, as described above, or an
antigen-binding fragment of said immunoglobulin. In an exemplary embodiment, the
humanized immunoglobulin binds (e.g., specifically binds) to beta amyloid peptide (Ap)



regi on sequence set forth as SEQID NO 14 or SEQID NQlG,O%'%@,g wtion

t her eof , 1%{6&/&%%#““ ng a three-di nensional inage of a 1
i mmunogl obul 1 n, D5 i mmunogl obulin chain, or domain ther eBET/USPI/4658% o

describing the invention, it may be hel pful to an understanding thereof to
set forth definitions of certain terns to be used hereinafter. 20 The term

"i munogl obul {ith a¥indi fgﬁg i Fpr-er.changeably. herein) refers to an
ant i gen- bi ndi ng ;%l?dellaﬁhﬁav )r%.agﬂgbggioc%dd@- %I’fﬁghtme Ip gaotherombadimen,
consi sting of theimnimaglobalinlot autigen ditiding Bhgisent S5l ' ' ilized,
for exanpl e, 'Bfry{{'ll n(tﬂsrch i n, disulfide bon s,env\,hi c‘?\aeﬁggibt eaggt[‘%‘/ﬁga)?%type
specifical |y Bi-ngag ?rg‘-'éra?odsém thp immpneglobilinor antigen bindinpefrdppled Bind te.
domai ns. The " L. refer 0 | obyl.ar 25 region of a heavy or

li ght chain pﬁ@gﬂﬂ’? g@‘@o‘ﬂﬁﬁ“s °i‘ﬂ’t158%%3w5)9163&hc{e@@ and:aggyegatdddB. Mt o 4
pepti de | dopsinoilicklehlbodibntfthe i R £ t .and/ ar
intrachain disulfide bonc?.t’ mﬁﬁg@zgﬁ uorftaﬁga%&fﬁeﬂ}@pggr%g%nﬂg?cggtﬁs as
"const ant" orPhagaeytesis é:g., indeced phagocytosis) of béta dmyloi’@ﬁeﬁﬁ'ﬁﬁﬁ?}!%%t ¥Rdthét i on
w thin the. d&f@i s _of variousg]g)h{;}ksy?1 menbers, in the case of“a "constant”
domai n, or the ‘?ds’ﬁ\"% the {omymo opfntigen bindingitagmens crosse3@he/blobdbmit| ass
menbers in teardéSa a@ubct. d is . qls“tant" i ns . on the,.
light chain are ref grre%ctﬁg?gé@ﬁgﬂg%%%ﬁgma&' rrat g@ﬁ%"’c%ﬁ%h’ﬂﬁ‘%
regions", "l |@4ﬁ_mmﬁa¢ducesinml$betamml)apﬁde (Agg‘bufdéﬁhﬂd‘ﬁelﬁfﬁé'cg(s# [%%6@' ns) .
" Const anty, dosglﬁl ng on-the heavy 10 06 SEP 20 WO 02/ 46237 7 Pae587
chain are referf€d to I nt erchangeably as "heavy chai n constant regions",

"heavy -chain constant HoRBHESemboditd: .ons_or ' CH' danai.ng). "Varjable"
domai ns on the |ight c]%air_l glrseem?%(%ﬁ{éggtlgvﬁwgf%ﬁgﬁﬁgt&mwcé‘ém“PPéﬁb“lmﬁai n
vari abl e regitbdnclude 336 varisbis regionaie.gh e vigiBlesgion sofucndes b Q¢ SEL"
domai ns). " Vg .lq‘Bl'f"rSelg@ m4g the heavy 5 chain are referred to

i nt er changeabl'y a& ™A 33 i Tooyet any et eophagliment, thy énwentiom faturescan st ant
domai ns", " Clihniegi iffor afttbendiHEn ion". refers to,a part
or portigg of an a%{uibg]é%y. (?%gln and E%WEH@%E%(%%?%‘%@“%?v@_%%kg%?aé{yﬁbﬂi ns
as defined h&PEIPR2s gl fopdh in SRQ BBMNO Biand meiaeiabladight chiain 1egiohid838t fofth $2E

oo srent at PSR g P G 5 o, o
a];] rarevor 5 ) eatgeriinding ﬁaghﬂgﬁ% tgnla%og ;eﬁdggglﬁggng%gm? géﬁdrgy‘éiﬂ%g' rggplran hd'Set $eth in
“ant i gen- bi n¢ Sﬁ# %gm@a ygaéa}eshghj_cbaipacgimps $efl orthr in FRQID NO: 21 In
I( m n f) g 1M_0 :3 E | aflotBér M dRREkt, Rk AARnABh kAGReLlnS TP lexﬁxglsmc\%lgg]uﬂng 3¢ tnchude body
20  10DS5 variable regions (e.g:, the variable region sequences set forth as SEQ ID NO:14 or
SEQ ID NO:16). In yet another embodiment, the immunoglobulin, or antigen-binding
- fragment thereof, further includes constant regions from IgG1. .
The immunoglobulins described herein are particularly suited for use in
therapeutic methods aimed at preventing or treating amyloidogenic diseases. In one
25 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
immunoglobulin as described herein and a pharmaceutical carrier. Also featured are
30  isolated nucleic acid molecules, vectors and host cells for producing the

immunoglobulins or immunoglobulin fragments or chains described herein, as well as




15 the intact antibody from which they were derived) for anhi‘gﬁlﬂ“ bi ndi ng
(i.e., specific binding). The term"confornmation" refers t8&%t Mtiary
structure VWP 0¥433bt ein or pol ypeptide (e.g., an antibody, RERVMH5Thain,
domain or region thereof). For exanple, the phrase "light (or heavy) chain
conformation” refers to the tertiary structure of a light (or heavy) chain

vari abl e region, ,and th hrase. "anti bady, canf ormation" or "anti body 20
fragment conf tgpro ‘E—fﬁ%%%a“f’émpﬁ%o M%r ‘l"?qﬁi‘? femeAtS Rt i body or
fragment thgh@aheeloMRRLiHaids bi ndi ng" of an anti body nean that the anti body
exhi bits appreci a%)l e affinity for antigen or a preferred epitope and,

preferably, does not edhepresentinvemtibn fiatiter featiwes e amthod foy ideh#fybige3D6bt " or
referred bingi thcl ude hi.ndi n it.h ap .25 affinity of at_least

06, 10 - 108, 1008 foqidis Bienaidfs ibattulin fhes pracging hkuanired 106 or ODS
preferably giRALRGglbbiRM, 3iBeddvil A For GRifplB %{Hoa%%ﬁ@hﬁﬁ: Viighigedi at e of

those set forth herein"are also intende e wthin e scope of the
present i nveframeworkwe¢gion mpsidhesranenable telsubgtitutibn involvesamodeting tiss thedeed as a

f affiniti f | 10 1010 M.1, f | 0" to 1010
R/Iag?]errgr e.apr gg%qnlﬁfg%l ﬁ%ﬁﬁ%‘)gﬁ@ig%q%@ﬁ v 06166@0{‘ HE%%S@QE‘B@%FS gxhi bi t
significant gh@asedonilin/dtiiture ndaRly AT saldl mbdéTor ARMIESEapAbI of hifectlfy an

undesirabl e enti ti®e._g. , an_undesi rabl'e proteinaceous entity). For
exanpl e, an aR6iopdEIPS immunoglobulir variableregion¢onfasmation of functigypseshithat y bind

A(3 but yll | ani fi react 11 0. 2005 2/ 46237

PEJT/ USo 1%655“3%&‘? %ﬁﬁ%@%’%bg‘%ﬂ@%‘e 6‘%’“ 3%% iSiE% ‘“("8‘.159“%‘- ?&t‘é"ﬁr‘{ﬁ? 8fns or
pept i des i nctli¢dasable regibi seifidce sbhforthlds STAYID BFO:2ior SHP IDNOUEbCAyPbrtion
epitope-will, for exanple, not significantly crossreact wi th rendte

epi t opes on theeofdpprodusing athese-dimensional irgpgerofia 3D6 immynhoglobulin, BB6

&
det erm ned ag ' - r ' s I et er m.ning. sych 5
bi ndi ng. Pr e-@&%ﬁ}&l@%e%%, ?f %?r%%ﬁﬁgé}l&gfg‘élﬁr i} 'hr‘é‘g{satg%ﬁeaqrpﬁge Yagla%geat chard
anal ysi s antbgion sequaeistt forth s SEQID Hoskyer. SR il NO: 16, @8 akypertish ehapgsfiuced
it At i RG0S A onralHER OEX 10DP JaEopbuFBODSE At 2.
intact i. . HEh Pse , ) ,
Fabc, Fv, si gﬂh@n@gﬁmﬁlc@ﬂgf)ﬁmw igh antibodies. Qther than 10

A

"bi specific" or "bifunctional" inmunoglobulins or anti bodi es, an
I mmunogl obulin or Antibody is understood to have each of its binding sites

I dentical. A "bispecific" or, "hi.fupctional antibody" i an artificj.al
hybrid antibody having f%gﬁ??’g?‘%- RGP Wﬁy%eﬁismﬁiﬁaﬂgﬂ%ﬁq%g
different bi mérerwtcssétm&ﬁﬂﬁ&ﬂsfdfeeﬂahﬁé%%&@semﬁ&eiﬁaﬁ&yced by a

vari ety of methods including fusion of bri domas or |1 nking of Fab’'

fragment30 See, The term “immunoglobulin” or “antibody” (used interchangeably herein)

refers to an antigen-binding protein having a basic four-polypeptide chain structure
consisting of two hcavy and two light chains, said chains being stabilized, for example,
by interchain disulfide bonds, which has the ability to specifically bind antigen. Both
he_avy and light chains are folded into domains. The term “domain” refers to a globular
25 region o_f a heavy or light chain polypeptide comprising peptide loops (e.g., comprising
| 3 to 4 peptide loops) stabilized, for example, by B-pleated sheet and/or intrachain
disulfide bond. Domains are further referred to herein as “constant” or “variable”, based
on the relative lack of sequence variation within the domains of various class members
in the case of a “constant” domain, or the significant variation within the domains of
30 various class members in the case of a “variable” domain. “Constant” domains on the
light chain are referred to interchangeably as “light chain constant regions”, “light chain

constant domains”, “CL” regions or “CL” domains). “Constant” domains on the heavy

10



15 e.g., Songsivilai & Lachmann, din. Exp. Inmmunol. 79: 31503%%(
P
;

Kost el ny %ﬁ’ﬁ#{“z%\] | mmunol . 148, 1547-1553 (1992). The te zed

i mmunogl o "humani zed anti body" refers to an i MBOGYSHMESEH or
ant i body that i ncludes at | east one humani zed i nmunogl obulin or anti body
chain (i.e., at |east one humani zed I I ght or heavy chain). The term 20
"humani zed i n(P)'%I opul in chain" or "humani zed antibody chain" (i. a

" humani zed JeSHGd FQ}’-“F?%‘H’PE@#MY AS “heavy ehaimeonstat mgmns&gﬁetmyldhmﬂWavy

chain") refe Y « e., a li or
heavy chain, 5‘?“5@%@%@.’%5 y) @ﬁg %HM& \iﬁar | Q%Paé‘gssmﬁh ﬁafl W%g@q@‘
variabl e frackinate referpedio mtdndiangéalﬂjv by “ligh® chain YAEM rej @‘Hgl& l:lhi‘nn or
anti body and_co ment arj, eterm ning regi ons‘_‘&g_l t 25 |l east
one CDR “prel&t %@0 Cﬁ% IGEANS 051 Ve demains). hY @tﬂ’w’@ommmheham

froma ron- iR brel rBIEHEQ & her imnc¢ludes,constant
regi ons (e.g. atﬁlxe eastwoi%gﬂé:ﬂgﬁg‘tg%rf Egr e}Rl ‘g‘y"’%??‘[]%ﬁéf‘fﬁgt%ér’e gavyichainy, o
case of a ||g¢nstwhd¢mamihacﬁr eégoxaﬂocbry‘cmhdmtﬁs)nstant regl ons in the case

of a heavy chain). The rm hurragl d variable region" humani zed
| i ght chain variable r'g%‘?@ﬁn ‘Eﬁg“"h&' @&Paﬁ@i‘wmfrﬂnm a%ldiaineandegl on")

refers to a mewor i on
subst anti al Iitfﬂtzdrdg%?fﬁg%%%tggg obu ?ﬁﬁg?d/%t‘ﬂb‘isﬁvé%%&@&fﬁﬁﬁgm%% y
12 08 SEP 2on@tommmm§@m esahpleshgtt cﬂﬁheamtne demaiegoPREidnS Rk de

subst antjpl Iy, fro human. |rmun Lob ant i body The phrase
"subst an (Ilaal A% rﬂ? tﬁﬂﬁ u?‘i R’,l]i)#s dRterspersgd ameng “Gamewenlst i al | y

human" neanSreghfn ”oﬁlﬁfm”adslcﬂﬂﬁghﬁé}eﬁ human i mmunogl obulin or anti body
am no sequence for conﬁ i son purposes, the region shares at |east 80-90%

preferably 90-95% lalﬂihyogatﬂﬂ%esdanemMynmanemcnbor:pdlyﬁ:eﬁclence

For exanpl 6. rg: 1 SAE Bt HRARE S DR o lvespudc Bagmmotan

subst i t ut i onismesgdbutia osmy%m&rﬁugemwetmlgi% L k%thhe

i nt roductJ on_of conservatlve substitutrons, consensus

subst i t Ut ortde igfagt #vaymmmthewermwmfm angigen ba:ahhg ﬁe bpdoeﬁc is
often referlglggm &édﬁ&&{alhg ”IC?&S%n%g%ﬁl Zg%“fi Ibtoaa%p 4 chel n The

phrase "substan |a y oma non- hurman

"subst ant i ?Ipq)ypf;pmsie Ea.gxfmt antibady ahg}tmd}g%tﬁghégmwlré@&# theraon) bI 96%;‘99%[7’0/
sequence at Jlea : 95% refera 4 nore prefera Y, 9 0
98% or 99%%88%?%&?5%?6’%%5‘03&&& CHBf?HPSﬁ | rFele é&h textiary strupture of adight unan
manal . (or heavy) chain variable region, and the phrase “antibody conformation” or “antibody

20  fragment conformation” refers to the tertiary structure of an antibody or fragment
thereof.

h

- “Specific binding™ of an antibody mean that the antibody exhibits
- -appreciable affinity for antigen or a preferred epitope and, preferably, does not exhibit
| significant crossreactivity. “Appreciéble” or preferred binding include binding with an
25 affinity of at least 10°, 107, 10°, 10° M, or 10° M. Affinities greater than 10" M™,
preferably greater than 108 M™! are more preferred. Values intermediate of those set
~ forth herein are also intended to be within the scope of the present invention and a
preferred binding affinity can be indicated as a range of affinities, for example, 10° to
10" M, preferably 107 to 10'® M, more preferably 10° to 10 M. An antibody that
30  “does not exhibit significant crossreactivity” is one that will not appreciably bind to an
undesirable entity (e.g., an undesirable proteinaceous entity). For example, an antibody

that specifically binds to AB will appreciably bind AB but will not significantly react

11



Accordingly, all regions or residues of a humanized irrrrunogh%bgé[j, r
anti body, or of a humani zed i nmunogl obulin or anti body chai A, 28@

possi bl y W02/428%, are substantially identical to the cor PETIS0TH6G7
regions or residues of one or nore native human i munogl obul i n sequences.
The term "corresponding region" or 20 "corresponding residue” refers to a
region or residue on a second amno acid or nucl eotide sequence which
occupi es theWhnen-(Aﬁp’otelmqmnpcptldest()egpmsnmﬂ)prm.aormmdasmcludecbm due on a

first amno acid or,nucleofide uence en, t he t rst and_ second
sequences ar@ )nﬁPP? ‘?;\‘Pqtygﬁ?ﬁﬂ-%f’ or Wﬁ%ﬁ%ﬁ%ﬁoﬁﬁﬁ’ﬂ faexample, pat ng

"humani zed 'sﬂﬁdﬂ PHIEER! dto
enconpass chi mer?%il nn%ér?geaicpﬁn?l ns ofﬁ%e?t%léﬂéejg% @FO%H# gﬂﬁdnf rg&ﬂﬂg
Al t hough hunbinding¢an budelagmnbdu bécesding tcaanyl dxbnbceg?lﬁeémmm detemmniﬂgeguch
constr uct rise, m nor aj) one Ci es
protein), @dx&x Pﬂﬁgmgg'd ché'fglﬁn&% ‘{F? Ji%;q ‘2% gs
conpri si ng Cgandr coklpe ﬁﬁﬁégﬂgﬁlgab@ P,gcceptor frarrevvork resi dues) not found
| n chineric imunoglobulins o bodi es, as defined herein. 30. The term

"significant identity' Bmimgs&agmntsavgpmﬂuwbbyrmnﬂmmnemtechmm or by

optimally aligned. sugh as by the rans GAP FI.T usin deJ‘aIt gap
wei ghts, sha"r’% tip élf %%%‘g’éﬂ@&tm‘m B’ﬁé‘?ﬂ@?%ge ude
sequence | demdy, Fib), p@b«» Ga5ER280 ecm]p%&@ Ye-mmydfe@

preferabloy 70- éO% sqquence i dent | Y, nor e preferabl Ieast 80- 90%

i dent i tyl0  ehispepidice opieifinctibngl” immuneglobidtis 95 enti S,als';mmmdoglalaﬂmm‘r e

preferably nce | e 9% segyence
Pdentity or aﬁ%ﬂbé?? bs aeRsscRTo B e 7 ks b b gackfiedl 4 TGRS o7

pol ypept i de “4gfidefiei:$ antibvaly” in Fafiti] Boridn@eibodHEAviAStvRY ditffen® hedvol
GAP or BESTFI. T, using def au t gap . weights, share at |east 80-90% sequence

i dentity, préwmiypairsanddw @é@f@%@gsmnﬁlwﬂﬁmﬁb@h@sm@m@ &y o east
95% ; F
sequeﬁggueggﬁpﬁaﬂfﬁﬂn&% p| c fﬁ%lgngtég rgd%g&gcfs as %??Jg%)éffa@?ceg s?&ﬁ’eng;,

tf) whi cElSt esd.g., SW&M@W@MWMlmm SZNU990); KosiEhsy éra.)
al gorithm test an r uences are input into a conputer,
subsequence ’8?’6‘?’%&8@ ]:{42 @gg?b?ég i f necessary, and sequence
al gorithm program par affd fff “f ﬁﬂﬁﬁ:ﬁ%oﬂﬁﬁﬁ”%‘?qﬁ”ﬂﬁ ‘9@3@@ Q% rs

algorithmthen cal cul ates the percent sequehce identity _
sequence(s) teandmmumoglobulin or MEMtwmmaaeleaﬁamehumanjzbélninam@iabﬂm

g; gglrjg(rand Egr?a%égg‘%é 'Theg}eeragﬁ seg ence, 'é’ﬁ’g}ﬁ d L 'eavyglalé.e%eence identity"”

- 20  “humanized immunoglobulin chain” or “humanized antibody chain” (i.e., a “humanized

immunoglobulin light chain” or “humanized immunoglobulin heavy chain™) refers to an
immunoglobulin or antibody chain (i.e., a light or heavy chain, respectively) having a
- variable region that includes a variable framework region substantially from a human
ixﬁmunoglobplin or antibody and complementarity determining regions (CDRs) (e.g., at
25 least one CDR, preferably two CDRs, more preferably three CDRs) substantially from a
non-human immunoglobulin or antibody, and further includes constant regions (e.g., at
least one constant region or portion thereof, in the case of a light chain, and preferably
three constant regions in the case of a heavy chain). The term “humanized variable
region” (e.g., “humanized light chain variable region” or “humanized heavy chain
30 variable region”) refers to a variable region that includes a variable framework region

substantially from a human immunoglobulin or antibody and complementarity
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Optimal alignment of sequences for conparison can be conducted, e.g., by
the | ocal honology al gorithmof Smith & Waternan, Adv. Appl 08V&ER. 2008 482
(1981), DYORE623dnvl ogy al i gnment al gorithm of Needl eman &amwsuelasssd Mol .
Biol. 48:443 (1970), by the search for simlarity nethod of Pearson &

Li pman, Proc. Nat'l. Acad Sci. 20 USA 85: 2444 (1988), by conputerized

i mpl ementatiQns of .these algorithns (GAP, BESTFI T, FASTA, and TFASTA in

t he W sconsi e‘@ﬂ%&@%(&ﬁmwmyﬁ@mqmmmg@mM 575

Sci ence Dr., gMagliggon, W), or by visual inspection (see generally Ausubel
et al., Current otocols in Mlecular Biology). One exanple of algorithm
that is suitable for ddhemphiase fgubpantilly froaGiIaRES infRRidglobuBA 6r SRAMIAFES: 25
simlarity ig the B'g]l@gt-[ algorithm which is described in Altschul et”al.,
J. Mol . - Bi ol . Substagtiallshumepymeansihiat, when gligned to & buwman uBunegiotulinloyses i s

blicl ' ' ' hng
ot or et o {ASRLy g Sefhentq or DtbbaRBh pilth &l o h SRS RIBER0-8 %0 1
NCBI i nt er neprefamblyr90-950 anowel proferabibf %99%9&6&1@@.&9@6&@'&%@&3 iaéi ed

to perfo_rmt&e sequence coppari son, although custom zed 0 paraneters can
al so be usedhedm CHQIK QT Sarsian, regdon sequemepatiowing ofgr example foms

defaults a N , L Qe LB, s Q.. t.he .BLOSUMG2
scoring mﬁﬁkﬁggggﬂieﬁr%ﬁgp?gg%ﬁ%%? Q‘L&# g{gbselﬁ%m%’ gkg%%@%g’u TR

89: 10915 ( 19B&Kmutatipns, #d3ElikEOFhe Mo MG IT CoRETVALSE SutGRAOnS cehRnAR V.,
resi due positions whic re not .jdentical differ by conservative am no
aci d substit tA"6hE s@ﬁ%ﬁmgm@n&%nﬁﬁ ¥W¥’é§¢3?11k§u§§ﬁe@ut i ons
as conser vat tefer@l NRrePmh ’ R damk u foll ows:

G oup | (hydro hob?c Si decha?iﬁ!'ss)c:}ﬁjlheu, mg?&ggg?fégﬁlg{qqegﬁéj?%e Goup |1
(neutral 5 hyﬁ!\%@tpnuallyﬁgmemﬂamm)imnumglmmorhnﬁbo@ybup“sjubd;tax(tauymbn. si de
chains): asp s N _ (hasic side.chaing):, asn, gin, hi lys, arg;
Group V (reslll%lﬂé'g ’i“%‘?%ﬁgaw ’E‘H&Pﬂgbg%m%?@ﬂ#:sewy,e%FW@@% oup VI
(aromatic si pefabily98)95%, MorelpyéferaBC96%00 PR, 99&{/&, 8@99%N05tﬁaﬁ'bé1% hafse 4 AYR! ve

substitufions between am no acids in the sane cl ass. n- conservative
subst i t U3 onBumametganise, eg @mnondiumpnanarampbr of one of these cl asses ‘for a

10 nenber of another. Rr ' i upiyle gl obul i.As_or i.bodi es
bind antigen with an g?‘ﬁ’m @’%ﬂé@@%ﬁgﬁflﬁeﬁ) it et i ng%gi&}%qr or
five of thatantibotlfsoradrarempnix higmuaoglobulifer &tibolip dhain,eRtepe passiilpthe f t he
nonhuman ant{;m%y has, a t'ﬂdi,&%,affi Ity of 109 NO humanjzed anti bodi es
wi || have a bPrdr g SUpsRally idgatical to thedorrgspondimg 1pgions or sesidpes afione ST mowy
O s, et bdchifinOg 0Bl heelel P Fht et Yor@ipohli AALPY' 1M O

~ 720 “comresponding residue” refers to a region or residue on a second amino acid or

nucleotide sequence which occupies the same (i.e., equivalent) position as a region or
residue on a first amino acid or nucleotide sequence, when the first and second
sequences are optimally aligned for comparison purposes.
The terms “humanized immunoglobulin” or “humanized antibody” are
25  notintended to encompass chimeric immunoglobulins or antibodies, as defined infra.
Although humanized immunoglobulins or antibodies are chimeric in their construction
(i.e., comprise regions from more than one species of protein), they include additional
features (i.e., variable regions comprising donor CDR residues and acceptor framework
residues) not found in chimeric immunoglobulins or antibodies, as defined herein.
30 The term “significant identity” means that two polypeptide sequences,
when optimally aligned, such as by the programs GAP or BESTFIT using default gap
weights, share at least 50-60% sequence identity, preferably 60-70% sequence identity,
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chain, the chain can be described based on its ability to ﬂl(ﬂ’ﬁé tigen
(e.g., AR} binding". Achainis said to "direct antigen bi 5 en it
confers up¥AOFA623ht act i mrunogl obul in or antibody (or ant iREIAUSH1AGSSTQ
fragment thereof) a specific binding property or binding affinity. A
nmutation (e.g., a backnutation) is said to substantially 20 affect the

ability of a_heavy .or light chain to direct ant;%en binding if it affects
(e.g., decr &&?&Bgéf?rﬁbly Orffln sequieneenidentitys mare preferably atdeash 80190 identity;
£,

ant i body (or | refaldiil 1 : e risi i d, chajn, by at
| east an or dg?éﬂo gmgnﬁa.i}g’gmg%ingg%% 'ltdggﬁag%?vgﬁ ﬁ“ﬁﬁ'ﬁ‘*’?%&@@ Hg W@#J/P gen
bi ndi ng f r agsequentehidemtity or oxonp (.5 99Psa8quenceideatityvr nsdid). THeAEH "hbeahe

mut ati on. A put %yl,,on "dges not substantially affect (e.g., 25 decrease‘%1 t he
ability of aigéﬂﬁ n %@ﬂa&ﬂétw Belypepiideseanensp; when pptimalisealignedssugh as by the
decreasesy t Bgygrdthd'dl ¢ ' ! I | o, 8Nt i bod

(or anti gS;%n .ii%)ndi ngé%%%ﬁwl?ﬁgg O@a%%ﬁ%%% c??%%%q @'ﬁ‘i/"@ﬁﬁl‘iﬁﬂge g
factor of twidentity; peeferably96:25% Sequente idéntitiseandanércpoeiyrablyr atdetst 9% bi ndi ng

fragment thereof) cqnprising ap equjval ent chain lacking said nutation. 30
"The term" chF‘?f’é‘F%‘i? 'ug‘F "HBE;P%B‘EJ&E?%I Yo Seaneneridgntity o mere)o Egnsequenesmogl obul i n

or anti-body S&isoh g@g , ' r | 0 ' r ent
speci es. Chi ﬁ‘grﬁ'a?giomm ggﬁrggﬁtflﬁ%ﬂo%%adg%ﬁs %ggﬁegﬁ{%g%%&égngﬁcbg?id, for
exanpl e by -18quen®ERreX@MtparsdD Whéd GSIAF a BeuehSOd i dn gledetting, testahdeer i ng,

fromi mepogI bulin gene segnents belonging to different species. An
"antigen™ i s ?fe’é?ﬁﬁeag"”f@sf . ,m@tﬁtBP&?&g’é‘Efgé“gWP‘ﬁﬁe&ooﬁﬁ&ﬁt?&ﬂv designateds h
an antibody HRReéskAgadddiseli ; YERI a oAt i geni
determ nant” ref esriﬁg%o;eg?égé?@gﬁhﬁ%ﬁgﬂég@gﬁ%%ﬁ(ygﬁglﬁ%&nﬁé ge@ﬁlF’il%e or
ant i body ( or cemparisen algonithom thenrcalpmiates thépereerit sequenecidentity| forthbitesd's .
Epi t opes cans%ﬁ;1 x;c% % ot héflro cont i quous ,am no cidsmgr noncont i guous
ani no aci ds j ?apgﬁ aYF P ﬂeg]?rﬁn‘fediea\l%c’chas%‘{]%&&ﬁgnﬁﬁ‘?PWforned
f rom cont i gupatamaiis) OTHE tedhs HSequindel idddtity” &l ‘AbqRdcOMdef @é#éf.]&gao

ol ding are

denat uri splvents 10 whereas epitopes forned by tertiafy
t ypi cal I&gl oiterghangeably Bergin. wi t h denat uri ng solvents. An epitope typically

e L Lot Sopbmfdetef bt b 15,
conf or mat i onbythedpsal hmaslogy algotithm lof SnethaliTWaterntan] Adv. Uyt UahinOBU8P (ogand 2-
Pr ot 001 . 1 nPY 28 B CAEARE DGR ¢ NAelapans Wisisehs JEMat Db a3 £,
(1996) . (1970), by the search for similarity method of Pearson & Lipman, Proc. Nat'l. Acad. Sci.
20 US4 85:2444 (1988), by computerized implementations of these algorithms (GAP,

BESTFIT, FASTA, and TFASTA in the Wisconsin Genetics Software Package,

Genetics Computer Group, 575 Science Dr., Madison, WI), or by visual inspectibn (see

generally Ausubel et al., Current Protocols in Molecular Biology). One example of

‘algorithm that is suitable for determining percent sequencé identity and sequence

25  similarity js the BLAST algorithm, which is described in Altschul et al., J. Mol. Biol.
215:403 (1990). Software for performing BLAST analyses is publicly available through
the National Center for Biotechnology Information (publicly accessible through the
National Institutes of Health NCBI internet server). Typically, default program
parameters can be used to perform the sequence comparison, although customized

30  parameters can also be used. For amino acid sequences, the BLASTP program uses as
defaults a wordlength (W) of 3, an expectation (E) of 10, and the BLOSUM62 scoring
matrix (see Henikoff & Henikoff, Proc. Natl. Acad. Sci. USA 89:10915 (1989)).
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Anti bodi es that recognize the sane epitope can be identified in a sinple

i mmunoassay showing the ability of one antibody to bl ock tHE8 HERJ?EY of
anot her JMOOR#EP37t 0 a target antigen, i.e., a conpetitive pomehongesassay.
Conpetitive binding is determned in an assay in which the inmunogl obulin
under test inhibits specific binding 20 of a reference anti body to a conmon
antigen, such as A(3. Nunerous types of conpetitive binding assays are
known, for exanple: sol Piefosablyaesidue pesitionsiwhich aretnot idedticdl diffsnbassay (Rl A),

lid ph | o o 2l ' El.A)., dw ch
copet 1 on Susiya B ahll 1t SAAHEE. Y RSBt clesybbiou apiosids (1083)).
i d oh siibstittions £ d ptibierbr oA . _ )
ig7l: 36?4??2&}6@; ({ES so(}din(sj&g?lasegrdi reﬁﬁgﬂémgﬁﬁéa%u#%ﬁa@g |L'r ect
| abel ed san I{bydrpphakicsideshaing): lenometanle, valyleiitsjiGreup B (havtat at or y

Manual , Gpl: | . RI _ Sh): i d...phase direct |abel RLA
Usi ng | - £251 Saayreit Sk BhliplS, 858 sbe it loupTR (a8 Sl pogtly Grouedh: o
phase di rect(basicside-chains): rasit] gin,(Hik ) g@Gr&ka()és{dﬁbgmuéﬂéﬁéﬁﬁiélwo)) ;
and direct |abeled 'IAT (Mol denhauer et al ., Scand. J. Inmmunol. 32:77
(1990)). 30 %“;S'PE'QP 'y 81Y's DoR anth Graip-VT (apapenticeside: ¢hains):drmg tyrpphe. fGonderastivegen
bound to a | ; | | ther .of. these, an unl abel ed
test i mnoaﬁggﬁfﬁﬁﬁ%ﬁgﬁg@%@gﬁggﬁ? g&g{egﬂ;%gﬁmi W‘f{fﬁg&eos&meiqlﬁss'gy%‘et itive
i nhi bi tion iconsevativesubititutienswonstitieextipmgRFRLREMBEr dfone®f HeE: ARQ5; fof'®

02/ 4623710PCT/ USQl/égﬁSB | abel bound to the solid surface or cells In the
presence of PAEOFTSY A nogl obulin. Usually the test immunoglobulinis

present in excess. Us 178 e i ' resent in.. -
excess, it will_inhi b??ﬂegépﬁaebg hahised i o?@é’b‘?@sﬁéﬁé‘a&@?ﬁnﬁiﬁf&gﬁa with
common ant i garatfyitythat isawithis @ fa36s ofihresfour, Gﬁﬁﬁé%’fﬂﬁﬁoﬂiﬁé/m?&es?éﬂ&'% néfRre. S
An epitope i | so..re ogfgi zed bi/ i nologic ceglls, for exanple, cells
and/or T celwpﬁﬁ%r FEEBGRI Ronhyhag sntibody hase birdingatéiniy 08 0%y in
Vi tro assaysM™ i hahadlBsSaHitid ' ‘;jﬁqﬁﬁgg LeddiR d I 1dgt 1 hed
by 3Hthym di n%a ol Ngor ora??igﬁlﬁﬂgﬁac to mg secgje(%fifag%e,%eb%g%%??rbb §5%NMJ
secreti ds, ororgy %{Et-ig&qndemhm%eb dingipropeftiey afftanimmmuboglobplivoeydntibagg ay) -
10 Exenpl ary, i . Or _antJj geni ¢, deterninants c be found within the
human any! oicéS%?{eh%t%r%%grcaﬁ%tdggﬁ‘bfibﬁe,d%&ﬁs ﬂEﬁW&‘gﬂm@%@mdAm thin the
Al') pepti de biadin®PPA chhihtié si®td 108 bR XSk PP695
APP751 and APP??%. Xm' no aci Bdsﬁﬁeﬁ]ﬁg%P% arg g&shgl}létn%@feﬁﬁﬁﬁdgg‘sﬁg Sg;rdi ng
to the sequdPEngglobyltin apatibody Serrantiger binding fipgmettthBreok) a¥pecifs bindirlyo,

O, 3y AN R i 5 ot AGR SLATShAS

20  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
compared to that of the antibody (or antigen binding fragment thereof) comprising an
equivalent chain lacking said mutation. A mutation “does not substantially affect (e.g.,

25 decrease) the ability of a 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 only a factor of two, three, or four of that of the
antibody (or antigen binding fragment thereof) comprising an equivalent chain lackingl
said mutation.

l®)

30 The term “chimeric immunoglobulin” or antibody refers to an
immunoglobulin or antibody whose light and heavy chains are derived from different
species. Chimeric immunoglobulins or antibodies can be constructed, for example by
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I nternal fragnment of 39-43 am no acids of APP (AJ339, A040, ,%Ogé?azﬁ 2 and
A(343). 3\4340, for exanple, consists of residues 672-711 010 Al AR42
consi sts OYOPM2¥es 673-713 of APP. As a result of prot e@CHUSOIM68Zessi ng
of APP by different secretase enzynes iv vivo or in situ, Al) is found in
both a "short fornt, 40 am no acids in length, 20 and a "long fornt,
ranging from42-43 amnQ acids,in length, Preferred epitopes or antigenic
determ nants,ge??"(fé‘gl’,’re%%%?&%‘,m &%ﬁ&%@qﬁbﬁm@n&m@ffmms of the
Al) pepti desﬁéugsi ncl ude residues within amno acids 1-10 of Al),
preferably fromresidues 1- 3, 1-4, 1-5, 1-6, 1-7 or 3-7 of A(342.
Addi tional referred epiAmfratigen” iaan entityi(egd atprotshavenisentint briskptinetoditash

25

2-4, 5, 6, 7_or Al)... resi.dues 3-5, 6, 7, .8 or 9 of Al), or

resi dues 4- 7an§ntﬁ§’%f§r8pi%"ﬁﬁa}lﬁiﬂa% The term "anyl oi dogeni ¢ di sease” includes
any di seage associ at ed ¢ %@n‘ A\ b sition of
i nsol ubl e anyl oid fibr |%&agx€§?]{:)t?g€§/&egn 0|é oger%?éz{@i i'seg%ggéalgiﬁeg?%%é, but
are not |im teiigendo syhickean immawndgtotudinios antibiidyl(et antiges bitidimgpfsgmer thereofpns et
di abet es, Parkij ‘s.dis e, Huntington',s .djsease, 30 frqnto-tenpora
denenti a, an%ﬁ&gﬁ’b‘#—sr ﬁﬁ?@ﬁ W&ﬁggwgimﬂéhgﬁcﬁ%flwgﬂ%Wopat hi es

(karu and Cr goicohb@dusbasgadadi m&@' L& .an i eep
and cattle, respectg?(?/el y). Ba??eren?béaan%m og%&gég?gggogeelg' apgégeesffp% or

17 0 9 SEP 2&0m coptigoousrenigy asidyatesppicdssminddometpesire exdinatiring sobvetitse Of
the pol t f the fibrils deposited. F le, i

subj oot S10r - WAFreBR PROTRES Forfheaio e olding B RGa s ilost A el pRardh n (e .
wi | d-type, véératiring Dlvents) Kpéitdpb SycallyGheluddslt %2803, 1455 141€, ga@%cgrgxbgi ng

pol ypepti de _conmponent of the anyloi'd déposit. Accor di hgly, Zhel
di sease is ahdbt0¥plocampino goids ing uriguesnatialk conformiation. Methiels of determininy 3" or

a "di sease a | | | " O, i nt brain qf, a '
subj ect or patient. iﬁe t{c’grongﬁ%%ﬁg gnr?;lidgﬁﬁg'ﬁ%t{l&egx-myc%s@ﬁ%rm ptide",

" f3-anyl oi ddimehsioRal mulkat ARgRtieirbshRiancy seuﬁggi.,gpi@;ecmﬁmg%womm n. The
term "effect gp%lose" qurcu effective dosgfge" I s defined as an anount
sufficie té% s & Molgeulgr Bielagy, Wsllr 66, §3- By Marris.Ed (1996).desi red ef fect. The
term 10 "t herapeuti cal lahuef S0k " |- ampunt sufficient
to cure or at |east p%@é‘?‘?ﬁgi}r/@e ?‘ﬁ{éhﬂelé g?@%é@@%ﬁ%%?@%@%ﬁ”cﬁw in
a patient al inauyoassdyf shoiming the abilityhef omdiantibsdy toAlockths beiigCsfiangttepr thi s

use w Il depe n the severity of the.infection and the general state
of the pati eﬁqgjé’gg&?]am?}ﬁ@u%%f nf Competityehinding assay. Competidvebindingds and

ot her manmul d&emsiHéd Brdrdastdiih whidiPthe HehuBgBbLRE indt BRNMASE sfedific binding
therapeutic treatment.
20  ofareference antibody to a common antigen, such as Ap. Numerous types of

_competitive binding assays are known, for example: solid phase direct or indirect
radioimmunoassay (RIA), solid phase direct or indirect enzyme immunoassay (EIA),
sandwich competition assay (see Stahli et al., Methods in Enzymology 9:242 (1983));

_ solid phase direct biotin-avidin EIA (see Kirkland et al., J. Immﬁnol. 137:3614 (1986));

25  solid phase direct labeled assay, solid phase direct labeled sandwich assay (see Harlow
and Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Press (1988)); solid
phase direct label RIA using 1-125 label (see Morel et al., Mol. Immunol. 25(1):7
(1988)); solid phase direct biotin-avidin EIA (Cheung ef al., Virology 176:546 (1990));
and direct labeled RIA. (Moldenhauer et al., Scand. J. Immunol. 32:77 (1990)). '

30  Typically, such an assay involves the use of purified antigen bound to a solid surface or
cells bearing either of these, an unlabeled test immunoglobulin and a labeled reference

immunoglobulin. Competitive inhibition is measured by determining the amount of
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"Sol ubl e" or "dissociated" AP refers to non-aggregating or ﬂi S regat ed
AR pol ypeptide. "Insoluble"” A(3 refers to aggregating AR po )’pg%tgiz for
exanpl e, A¥OOR/d6237t oget her by noncoval ent bonds. A(3 (e.d. ,PCANEEODN658F
believed to aggregate, at least in part, due to the presence of

hydr ophobi ¢ residues at the C-term nus of the peptide (part 20 of the

t ransnenbr ane .d I n.of APP). e nethod to prepare soluble A(3 is to

di ssolve | y%ﬁg‘?‘?gdo MEQ@“&W@WW%@@MM&M@@I&MI ting
solution is ¢RGANY : ' LLuk rtdculates. |.,

| mrunol ogi Calangl? ﬁﬁg‘%ﬁﬁ%@?@%ﬁﬁ%ﬁﬁw“ﬁﬁ%%@%w Fy2 Corpelingut i ¢
reagents of Gdynie pesent i exqess, Siewidk inhibitapecific BindinFBaceRG L hogli es,
or functional or anti,gen bi Hdi ng frg;l ment s%?t he?eof as defi gggntﬁiebpg?égﬂ' The
basi‘c . ant i bo&?/mQJ(OPL?E'hg‘?“&PY‘EI past Q’Sﬁré\ﬁ/ﬁ'@%,&@r@%ﬁé-@% 30+ 74eor mére.

subuni ts.gEach tetrameny s 3 ' ical .pai.rs.of pol t|de
chai ns, esach ai {‘ %ﬁééﬁg%ﬁﬁk&é%lﬁy q@@"ﬂﬂg‘ﬁggﬂsoﬁé e"‘ﬁ‘gﬂé&’e ggi?ai n
(about 50- 70 y T cal ularireavghition ofah epitope dan beideRatthedyiinvindGssiges a
e T T L G
responsi bl e T I oY at- 02/ 46237 08
SEP 2005 Pqﬂcygagmgwcﬁ%gg&régoﬁgggnm ',@E&gﬁélp%ab? aﬁﬁgst ‘Fn%—'%ée?i on
primarily responsible for effector unction: Light’charns TRIERY £ ed
as either kalsBling(cytotonie/d Iympheoyte assag)t 230 residues in | ength. Heavy

chains aye classified as mre (y), mu (), .alpha (a), delta 5 (b), or

epsi | on {d;), are about ﬁ%‘gl’aléﬁ’oeﬂ”&’%?fe@%mp drigrminants ganybe fowad within the

anti body's hsQhyRa dovel,y. , Bot h, heavy
and |ight chains gfﬁ%@ﬁ%‘%llggﬁe%d%tg d@&)@t%&%&bﬁf@g@%@m%@@e@ea

gl obul ar r egpHAPBf Muliple iseformsfafiA PRasdspior exafiple ARPISFOA RIS ia Qsp72nt i body .

| mmunogl obul iyn .or anti hody mai ng ipnclude, for_exanple, 3 or four peptide
| oops st abi |4‘£"é’8° %?&%16’} agasyIeng erpagearding: 19-the segusngeraf the ABP@P

I ntact |i ghtiseforinSec vy EGeABMnkEAGHERY; | 1doy Nt act
heavy chai“'ns’shave,r( fdc}fgexgrrpl e,Af ourlﬁmmgamﬂéngggsjand
CH3) . Wi nABi(gise refertedoderein hnbets amiyluid peptideland Aabetaysepsidaiia LERDONS ar e

joined by a .'T' region of_ about 12 or_ nmpre _am no acids, with the heavy
hai n al 5o 18IS RERAL of PO Ralposidsiol ARR (ABED, ABI8 At s Aiueiade ABaSme
general ly, Fapdans ayaetle) W, 2 .__Raven, Press,
TV, (1989). Eh.’\7{]é’%ﬁbg(l)ér’por a%l%a §%§ﬁiﬁ§é’&n 'Wl OfelgPP and’ X(ﬁﬂ' consists of residues
o _673-713 of APP. As aresult of proteolytic processing of APP by different secretase
enzymes iv vivo or in situ, A is found in both a “short form”, 40 amino acids in length,

20 and a “long form”, ranging from 42-43 amino acids in length. Preferred epitopes or

‘antigenic determinants, as described herein, are located within the N-terminus of the AB
peptide and include residues within amino acids 1-10 of AB, preferably from residues 1-
3,1-4,1-5, 1-6, 1-7 or 3-7 of AP42. Additional referred epitopes or antigenic
determinants include résidues 24, 5, 6, 7 or 8 of AR, residues 3-5, 6, 7, 8 or 9 of AB, or
25 residues 4-7, 8,9 or 10 of AB42.
The term “amyloidogenic disease” includes any disease associated with
(or cansed by) the formation or deposition of insoluble amyloid fibrils. Exemplary
amyloidogenic diseases include, but are not limited to systemic amyloidosis,
Alzheimer’s disease, mature onset diabetes, Parkinson’s disease, Huntington’s disease,
30 fronto-temporal dementia, and the prion-related transmissible spongiform
encephalopathies (kuru and Creutzfeldt-Jacob disease in humans and scrapie and BSE in

sheep and cattle, respectively). Different amyloidogenic diseases are defined or
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reference in its entirety for all purposes). The variabl e regeions ﬁ each
| i ght/ heavy chain pair formthe antibody binding site. Thud 2B stt
anti body h¥® @62%i ndi ng sites. Except in bifunctional or POTiISSIEBETI C
anti bodies, the two binding sites are the same. The chains all exhibit the
sanme general structure of relatively conserved framework regions (FR)

joined by three hypervariable regions, also called conplenentarity
det'ermi ni ng 6??51?5{ by thequaturgief thesolypeptida sonpegentofithesfibrils deposited.nEat | y

‘od d chai can: Wt h l,ead Leh | d
G i g cel | i BRyELEEH GEnt bhiind ALIERRG's F5HE BamtloiCmatedn g can
al so be reconildgme) me@wﬁ@acaad/p%yfoiagmaﬁ} iRl 5‘*“{%@%‘&?@%@ er

sequence, for exanple, to enhance secretion or” al ter of a
particul ar  cRmpanest of thesimaylpid depesiCDRscondinglyeAlzheinertsitiseasé Riad exahpRATR

pair are aligned by.the fr rk, regions, enabling binding to a specific
epi t ope. Srom&ﬁ??sgﬁmwwg%qs@ PfAﬁF?“bc?f}ﬁPaW g¥seciated wi ositsanfrtsB”,
conprise the ' pon . ¢ .and ER4."FR4", al so
is referred tef "lr}%%%&aﬂr?f as ﬁ%%g%emﬁe@@tﬁﬁmy%ﬁ?@m ’h@'éﬂﬁ@ﬁai n
and the J regeptidesf “B-Bmyltﬁd’f,&hléf ol SAB pepide™ are G&d%ﬁé%,@%ﬁllygfe}'e}]& 0 6 SEP

2005 WO 02/46237 PCT/US01/ 46587 am no acids to each _
accordance with the deflihsiteinnfieffestividons? or Seffpctive desagé” isefined asancfmount

| munol ogi cal t] | lnstitutes o al t.h,. Bethesda, MD, 1987
ina 10057 ATl AotV B Rt oAl b TR e e S pRC Hinsom by
Chot hi a 40 al“therapeutiddilly.effBctive ddse®isHrlinéd 850 4 : . and
J. Mol. Biol. 1,%?%)?651 b1698,9) e5 (hg?ei n_a%ctle'r cﬁ%%g%&rﬁgﬁ%%q(?ggtas
"Chot hi a et Xfrhally agrestihe diseasamad its pomplicationtia 4 patientrdiendy miffaring frdmtheal |

pur poses) . Agihia | | : gt c.agent 5 of t.he invention jnglude
ant | bodi es t hay sb%?@@gkﬁng%g{’%gw% %Jﬂiﬂ@gpﬁélpﬂg CSE¥ETEN Qb thedntegtion i ¢
pl aques. Suckandthieigeneliabstateaf thepatieatisbwn dhmudé sypddniCl onal . Sone such

ant i bodi es bi nd speci fbﬁ’glt%‘t‘o the a?gr e%at ed formof AR w thout binding

to the soluble form S cpatisalc jimgludes hymenp ang etherymamimalian swhjedts thatit
bi ndi ng 19 t kReRERiA ' ks th aggregated and sol ubl e
forms. Some such an?ﬂ)rgg?}ggéﬂbﬁoﬁgﬂ@eghﬁﬁa}f%@aepﬁy occurring short formof AP

(i.e., A(339, 40 or 41)‘Sakible"tonGdissdeiateli” P fefers tmﬁéméggéégaﬁﬁ Qb aishgesAa0
formof A(3 8{[3 e., A?gi 42 and A(§4?l¥ . .Sone antibodies bind to a long form
of A13 wi t hothP BAUYRAPHEe-+ dngolyhist Afrrsfens tosgaegating ABdiolspeptides foremamplenidhout
binding to f Hélh‘té)fe% I%y%l:&}aﬁ]eng bonds. %ﬂﬂf (epgr. ,%&ﬁ is ﬁeq}elvb ’90' a.egsgreugftteé\a(,j atI lgast in
part, due to the presence of hydrophobic residues at the C-terminus of the peptide (part
20  of the transmembrane domain of APP). One method to prepare soluble AB is to dissolve
lyophilized peptide in neat DMSO with sonication. The resulting solution is centrifuged

to remove any insoluble particulates.

1. . Immunological and Therapeutic Reagents

25 Immunological and therapeutic reagents of the invention comprise or
consist of immunogens or antibodies, or functional or antigen binding fragments thereof,
as defined herein. The basic antibody structural unit is known to comprise a tetramer of
subunits. Each tetramer is composed of tvs./o identical pairs of polypeptide chains, each
pair having one “light” (about 25 kDa) and one “heavy” chain (about 50-70 kDa). The;

30 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
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t herapeutic nmethods preferably have an intact constant regionor_at |east
sufficient _of the constant region to interact with an Fc re @p%’? 2006unan

i sotype | g¥O924683%f erred 20 because of it having hi ghest africirnisoysezg7 human
i sotypes for the FCRI receptor on phagocytic cells. Bispecific Fab
fragments can al so be used, in which one armof the antibody has
specificity for .,A(3, and_the other for an Fe receptor. Preferred anti bodies
bind to A(3 wItHoR of each chaindefings ¢ gongtant region primarilyresmpusibletfo) effdreatt

106, 10, . 108, #@8iowr 1010 M (including affinities intermediate of these
val ues). 25 Pol yclonal sera typically contain m xed popul ati ons of

anti bodi es binding to -E@&cﬂinmbbhﬁﬁﬁe@h@éiﬂa&kﬁpﬂa%}QMbﬁaﬂg %%%Ygﬁo |
pol ycl onal sera ,can he specific to "a particul ar Segnent of (aé, such™as

A01- éo. ano?‘ieﬁ‘ﬂﬁ?s_ 8B Heavyshainstaze flassp&d | 4si gammp t ('yopn'e(prt]y', Fjph?(@pdélghat

can be a @on r i onal . epi e.. Pro actic an

t her apeut ?g e@?’{%tésg% (sgr?f"{]%g‘?g%&é@iﬁmﬁgﬁﬂﬁelgmggﬁq;@gtg,er@ﬁb@fbm c 30
i mal del i ) k| 4 T ' . |

anti bodi o5 Smgpfo oot T s 0, IEBReIReBIVNIg° Bofl et A LPRIBERERR, |,

N term nal reéSP d dnt mﬁ@ﬂmﬁpmﬁ@ﬂsmﬂglobmﬁﬂdgﬁﬁﬂbﬂﬁﬁ&éinjﬁmraI

A(3 desi t ti | bi.nd, t it

vvi(t hi ﬁsi';l?r?ﬁo aci lse’%-i'?, angélgéﬁn@g?%%%ﬁgé’%irﬁlwgg%ll? ]e%-aﬁégo Mag‘ﬁ:? Ier(rjgg

anti bodi es Kneldd¢,dforgiangies ovifolr pepadé ops StaBizdd By Pi)'léatedls'tégt ahdln 1-7 or

3-7. So preferred antibodies bind to an epitope starting at resides 1-3
and endimri8 atintegham disulfide bongd. Intagt lightwhsing heve; forcakample, Wd@ﬁmh@gl’y&ﬂ

t hose bindin ' §\:5}"€' resiques 10-1 15-20,. 25-30, 10-20, 20,
30, or 10-"25%’?%&%‘?%& re%%%‘%ﬁ%gﬁr?mpl%&@w(& velomains (Yar, CabrGdnent f or
activity i.n tG8)nouse nodel s described in the Exanpl es before use. For

exanple, it has been faqund. that certain antibodies to epitopes within
resi dues 10-18, 16- 24, 1‘31%- ght apd beavy zhpingthe vatiabile gnd enstant tegioks aree

ability to rqgide®b Ia&guf\egmhr I *golu t he meuritic pathol ogy
associ ated w?t h Alghei mer- s %ﬁgg@g&xyﬁgso oﬁﬁﬁﬁgﬂﬁﬁeﬁﬁ?%% ocl onal
ant i bodi é8 handlwding el megiop ef abiut 10 eswe bmiteh Acidy, ke LHARBE Fudanentid.
Such anti bod|'gl§h can be,a i gt rgd equentially or simultaneously.
Antibodies {72 Ay os ‘gp Gr?an?g ﬂ‘ﬁ%?vePl?é?FSm&a(h9@)sﬁh-ﬁeiuNm¢rqtedby,
admi ni st eredréféreﬁecirﬂi@é’féﬂﬁr&g%ﬁﬂl) urF@sresj?Xarrpl e, antibodies can be directed
to the ‘anyl oid associated .15 prolge n synucl ei n. . When an anti body is said

to bi Ind t a/h an epitope v’ﬁhemaﬁablpe?wnsmf egeiglight&may); thixlhfaﬁtl;oﬂn?héaé:uﬁoﬁfr
exanpl e, ajaiﬂdﬁxé@?ef‘ “THus, dn'tatact an%bgc% has two bslggi.%lg sttes. Ex)éeptlhrl] b;'sfmgc?:io?lal or
20 bispeciﬁq antibodigs, the two binding sites are the same. The chains all exhibit the same

| general si_ruci:ure of relatively conserved framework regions (FR) joined by three
- _:hypervariable regions, also called complementarity determining regions or CDRs.
Naturally-occurring chains or recombinantly produced chains can be expressed with a
leader sequence which is removed during cellular processing to produce a mature chain.
.. 25  Mature chains can also be recombinantly produced ha\}ing a pon-naturally occurring
. leader sequence, for example, to enhance secretion or alter the processing of a particular
chain of interest.
The CDRs of the two mature chains of each pair are aligned by the
framework regions, enabling binding to a specific epitope. From N-terminal to C-
30  terminal, both light and heavy chains comprise the domains FR1, CDRI1, 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
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pol ypeptide containing the specified residues (i. e., g I n thIS an
exanpl e). Such an antibody does not necessarily cont act era AMJiue

Wi t hin A(QA024623br does every 20 single am no acid substi tP@tIVIEﬂOIIé6587
deletion with in A(31-5 necessarily significantly affect binding affinity.
Epi tope specificity of an antibody can be determ ned, for exanple, by
form ng a phage display library in which different rrenbers di spl ay

di fferent s¥BBORGKsdesachrdonain isinacemrdarcedvidpihg definiions of Ksbwﬂaqusmeeqf ed

sequences. | s e pERmalsoliEl vt 0RRI MR Inpkites WP bl Bctnel T 1¥8P)
sequence, . anghd/Ey91). nAnlaﬁémhﬁﬁe stfuchiral defini el 6 proposed byl CRithiler BEITRET S.

The shortest_ core se@uence showi ng sgem o the anti bod

cer nes  no Mool BOING (8 s BEEATS (b hmmdciion 18668 (ot
ot one 20c pRIRA Ebloly S £AGRE! M SO ARS Y Mt p A i3S

t hat conpet ethdlrtehufdnﬁfoimpﬁfﬁdsbg)dy for 30 binding to A(3 bind to the sane

or simlar epitope as 3D6, i.e., within residues AP 1-5. Likew se
anti bodi es that conpete with the | OD5 antibody bind to the sane or simlar

epitope, i.e., wthin pesy 7. Screening antibodies for epitope
specificity is a 21 V@@%MSEP 2005 PCT/ USO1/ 46587 usef ul

predi ctor of therapeut Thergpduticagynts bOthednvehitio inchidedintibbdidy tHaeRiciicagy t o
bind to an epitope within residues 1-7 of A(3 is |likely to be effective in

prevent i Hy abiadite é&orwgnermmnemm of amyloid plaguese (S@ﬁhlamdnqd@ﬁqae bamoanodlonalgi es
f th t | t i bodi t hat

apeci 11 bal T yOTpYEIDER. Shime Pt oo dies Rind5Pe Bl B RRETSERSEIOHS A A her

regions of %ﬁh@ﬁ‘ﬁn&n@%@ Eolﬁf)leefgl‘fﬁnsaﬂl@%md %'ﬁal sg’r fohEBAa6I 0 X?tgout

anti bodi es binding to other regions or polycl a to 1 ntact
First, for ebindingtadte aggeeggted fontns Sgme bufd tarboilbaggregatedizat solubld formsl Symbi nd

%?f SE{ “ve | novch b Gl 8 rﬁw@aﬂ@é&nfé‘ééﬁm%‘%&ﬂ%f '-%2*@%%210%?@ y
alrr;I l)lng %fe)pom ts vl\fl'?(ﬂﬁ.lt |%§C|2g %&ﬁnﬁgsgohgg 339%@?%@?2%@&@

pol ypept i de; adtitedizs pirded ladomgqfddn&)mm etithoai bindidg teed §ieet orm] Sobfeaaitibbdies of
Nonhuman Anti bodi es The present invention features non-human antibodies,

for exanpl e, bindgo Af: withawt bindingto fulldensth mlw@pm@usqrmowmfénmwes(md in

epi t opes of e o} used | l.at,i
vari ous: ¢ ner SREERRbRSE pe by B0 AERKRS iRk el o Rasf g gt o,
conpl ement ar édnétaaeiepion toiimerace@ith an Fﬁ:@éceb’ﬁﬁ‘ Huﬁﬁhﬁédtﬁjb IgG1 is preferred

- 2_0 because of it having highest affinity of human isotypes for the FcRI receptor on

phagocytic cells. Bispecific Fab fragments can also be used, in which one arm of the
antibody has specificity for AB, and the other for an Fc receptor. Preferred antibodies
' bind to AB With a binding affinity greater than (or equal to) about 10°, 10, 10°, 10, or
10lo M! (including affinities intermediate of these va.lues)
25 - Polyclonal sera typlcally contain mixed populatlons of antibodies bmdmg
| to several epitopes along the length of AB. However, polyclonal sera can be specific to
a particular segment of AB, such as AB1-10. Monoclonal antibodies bind to a specific
| epitope within AP that can be a conformational or nonconformational epitope.
Prophylactic and therapeutic efficacy of antibodies can be tested using the transgenic
30  animal model procedures described in the Examples. Preferred monoclonal antibodies

bind to an epitope within residues 1-10 of AP (with the first N terminal residue of
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humani zed or chineric anti bodi es (described in detail below),._ The
production of non- human nonocl onal anti bodies, e.g., nuri nd8 $EPn205 pi g,
primate, rWOWRH6IY rat, can be 20 acconplished by, for exangtEusiysess? zi ng
the animal with A. A | onger pol ypeptide conprising AP or an inmunogenic
fragnent of AR or anti-idiotypic antibodies to an antibody to A(3 can al so
be used. See Harlow & Lane, supra, incorporated by reference for all
purposes) . SueRrlff designageshl)c Sonteeprefotred medoélonahantibedies thd &0aH éiftopdy
peptide synthgsis or b rlggonb& nant expression. Optionally, the’inmunogen
can be 25 adl® |‘§?“8F§’0a°¥4§s s B7d SAmioguspit 10 Seme preferrddemtipodie®i n,
as descri bedbEf t8\Wpitosddtvitkia ' B Ny gan. adnkni steced with an
adj uvant. The ter mp" e}ltgj?uvant Moeéégfssl Wg%gh%.ghggb&kﬁ fA PG "1’41 stered
i n conj unct i entibidi¢s bind tnan epitopa sigribmtat resides 1-3mAdendigSRWHEAek 9-1116F Ap.

anti gen, ?ut when adm,ni s{)@éed nﬁlodoe_s not generate an inmune response
to the anti g&fiss BREjered anlbedies ip se;bindingtp epitenns ovithaesiguesd 0skSy 4520,

hani ' dj I ' iyl a3t i f d
Cerler and 21 ool QR0ATEOCGES REAN. W begripeflohe omptioditt bean e

used as descsérbentdXar AfivRkin mow&ms%mgmw :
Conpl et e Freund' slaggilg%/ant fol]l owed by inconplete adjuv n%%gag&)g%\leﬁorred for

i nuni zat i on ¥R foynd thetcertrinmtibedies togpitapes withjn residues Y@i1816-y

used for nakt |+ ) £S. I reparation of polyclonal
ant i bodi es, gm’gl@@%‘ %ﬁd%ﬁa-gg }%/cg%%?ggg{:eﬁ? ’OIHWQWBGZREE%P??WE’@@@& OB Ws .
125 non- 1@ ansselvecheawitizrpathobopyrisgshted with M0eheliméPd diddase ! T Sofas MatifcAls

adj uvant, and _euthani Zel?) t 4-5 nmonths. Blood is_collected from I mruni zed
mce. |1gG i s Sple monge Pl A baries véngchinding sproificitiestadifferayt epjepssiare f or
t he i Mmunogedsdia\Sul H Wik - [ Ghromat ogr aph An
average of about “oﬁﬁgi-q'?[% 6n%@§o(%‘aﬁib%mnoggg{egé%c@{leﬁlﬁélwa% ni] @aynef’gﬁ%‘bgﬁﬁp@ﬁesper
mouse, gi vi ntp amyloidstonioneds offer 128 AfjcanMlerbenised (¥ @), a@hinistste@er " mMaki ng

nonocl onal antibodi es, nocl onal s, ¢can be prepared agai nst a fragnent by
i nj ecting th@‘i[f"\né%ﬂ:ﬁa} S exynpley antibpdies candre dirpcted:to therrsdoidmssqeiatedhg

hybri domgs a téiﬁgﬁgmé;ﬂ the hybridonas for an anti body that specifically
binds to A tionally, antibodies are screened for binding to a specific

15 region or desired fWhementantibody(i8 seitlttdbinkd tbian épitepet witldh Rfdcified residues,
nonover | appi ng,.fr tts of A The,latter screening can be acconplished by
det er ni ni ng %‘%Hd‘ls 'g gﬁe’gﬁfﬂlﬁtﬁ’ftls‘dma&tlﬁ tdhe abody spreificallpbindstanat s of
an AR pepti dgo] 7 el | € 21 [ gl tapt.s.bind to e anii body.
B ndi ng can. Hay BOURE SRR e Shbibed BhesRle . A 5 i oy A exaiple)” ich'ad

antibody does not necessarily contact every residue within AP 1-5. Nor does every

4 (D

20  single amino acid substitution or deletion with in AB1-5 necessarily significantly aﬂ'ecf
binding affinity. Epitope specificity of an antibody can be determined, for example, by
forming a phbage display library in whic_h different members display different
subsequences of AB. The phage display library is then selected for members speciﬁcally '
binding to an antibody under test. A family of sequences is isolated. Typically, such a

25  family contains a common core sequence, and varying lengths of flanking sequences in
different members. The shortest core sequence showing specific binding to the antibody
defines the epitope bound by the antibody. Antibodies can also be tested for epitope
specificity in a competition assay with an antibody whose epitope specificity has already
been determined. For example, antibodies that compete with the 3D6 antibody for

30 binding to A bind to the same or similar epitope as 3D6, i.e., within residues AP 1-5.
Likewise antibodies that compete with the 10D5 antibody bind to the same or similar
epitope, i.e., within residues Ap 3-7. Screening antibodies for epitope specificity is a
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ELI SA. The snal |l est fragnent to show specific binding to the _antibody
defines the 20 epitope of the antibody. Alternatively, epi tﬂﬁesﬁfpéﬁﬁf icity
can be det™@@/#2% by a conpetition assay is which a test ®P/USsiméssnce
anti body conpete for binding to A If the test and reference anti bodies
conpete, then they bind to the sane epitope or epitopes sufficiently
proxi mal such that bi ndi&rt] of one antibaody interferes with binding of the
ot her. The p-PﬁqurRr ctog %@PFB‘FG efficecyaifiarissample, anantibody detsumiped td bifid o or

caui val ont - o PEIERSREIC rESAIRE 1PEEAR T ARy Rood Sfetfiin stovapting and Bamténg The
present | nvemmnnmmséaemmﬁndgﬂaimsmem@awg% o&rmégﬁbiegéin%?ﬁﬁ di es
specliTIC or

(i.e., chimeric and/or humani zed i munogl obul’i ns et a anyl oi d
peptide. 30 Chineric ahdenaclosahenmiokeclonahantihodiesshat apesificably bimdtoar prefepietiar

bi ndi LELci Laf fini h h i bod
that  provt aetcepiiet 8 AR i bibuink 15 Sy Fald b AR kers rimber chpeniseser
humani zed anjdiin@to nohodenfiBedds Qin@ng'igoaﬁgfer%éfn?y gﬁ&ﬁ@@g@%@ fé;ig?agt ‘o an

Production of Chineric Antibodies The term"c

anti body whod8. [Firghtforenial tmess.dosages; dosagaserf ahiibalidsehat spevificallybiadito
typically by l%.i-;net I C eng' neerj ngl,p_ from. inmmunoglobul i n gene segnents

bel ongi ng t oPTTFFAssgmetiseeniawm o kigheranolasdosags picantibadies effectiveyn elegringit s of
the genes. fr gyRidHI4§8es NSO AR [ : ATl onst ant
(O segnent s?ﬁzucdwhﬂag'lgcai and Igbcgj. ﬁ%ﬁ%&@%@éﬁg@e%%{g@@%@ A
typi cal Hhi nmindues aipleatingisespense hgainst amyhoid deposits svithontinducing gleafing he V or
ant i gen- bi ndj .0 _f.rom se i body and the C or effector domain
froma 10 hﬁ%?ggﬁ?%%‘d&} C‘nglggglﬁﬁﬁﬁ%nt%ﬁf%ﬂﬁ ngdbe pofentid) gideeffepts. t er m
"humani zed anti body" refers to an anti body conprising at | east one chain
conprising variable region framework residues substantially froma human 15
anti body chain (referrgdmwbﬂdwog' obuli'n or antibody) and
at | east one conpl e ILty.detgrm.ning regi on substantially froma
nouse- ant i body; (refe%%s{egé&‘é[gw. ?ntﬂ&hﬁ%?%%@ﬁipaﬁs’ﬁrﬂéﬂ%dy).
See, QueBh eintidbdies Baviag sPRificityForthe Sréferred BN B i 1%%?%,, USs
5,530, 101, US 5, 585, 089,g 8.5,293, 7.6%? @rée Sﬁgésoé%%%?%%ﬁo%%ogt al., WO
90/ 07861, a ndptippdics ean bsusdip @mgmomth_atapduﬁgpo_ﬂﬁmsﬁbns efihe inventibei r
entirety forqoallerRNOsRHde cgﬁl%le(ﬁ%ﬁat:&?tdetrenginme I Ong(r%éi’oné I‘or%eeﬁsrggltléﬁo%ro% al so

humanized or chimeric antibodies (described in detail below). The production of non-

‘buman monoclonal antibodies, e.g., murine, guinea pig, primate, rabbit or rat, can be

.20 accomplished by, for example, immunizing the animal with AB. ‘A longer polypeptide

- comprising Af or an immunogenic fragment of AB or anti-idiotypic antibodies to an

antibody to AP can also be used. ‘See Harlow & Lane, supra, incorporated by reference
for all purposes). Such an immunogen can be obtained from a natural source, by peptide
synthesis or by recombinant expression. Optionally, the immunogeﬁ canbe

25  administered fused or otherwise complexed with a carrier protein, as described below.
Optionally, the immunogen can be administered with an adjuvant. The term "adjuvant"
refers to a compound that when administered in conjunction with an antigen augments
the immune response to the antigen, but when administered alone does not generate an
immune response to the antigen. Adjuvants can augment an immune response by

30  several mechanisms including lymphocyte recruitment, stimulation of B and/or T cells,
and stimulation of macrophages. Several types of adjuvant can be used as described

22



substantially or entirely froma human i munogl obul in. The substitution of
nouse CDRs_into a human vari able domain framework i s nost OBKSﬂFS/Zm& resul t
in retent i VWAOH#2Bheir correct spatial orientation if the REAAISOVESBRbI e
domai n framework adopts the sanme or simlar conformation to the 25 nouse
vari able framework fromwhich the CDRs originated. This is achi eved by

obt ai ning the hunman vari abl e domai ns from hunan anti bodi es whose franmework

seque Blces fex Below. Gomplgte Rreundie ﬂi}&;’]&ﬁ@lklmh by ggg;mmplyte\:djd_vahgﬁe p?fﬁdﬁefor .

variable fr . fromahi.c e wer e derived. e heavy an

i ght chain %%Fgﬁ)gﬁﬁﬁé%@f&%%ns can be derived fromthe sane or

di fferent human anti bomgﬁsWQSNI%in&ﬁriMYgéﬁgéig&ies can be
an- be

the sequences of naturally occurring hunman antibodies or consensus
sequences of a3@bqdies Emm#mnrqpm@pwf pelyelonal anibodies) @23 for PisiSEProtéifion,

CT/ US01/ 46 ' ing,4:773 (1991);
o bi nger™ et o4 DS ERRIRN Wlfls, 123 nolnsgotic e e mppbized it 10 g APy
92t 22653. Havlus GBAITFA fTfuvaRE 60 SRIBABE] RM-ﬁlho%{sefBIb&q %?:oﬂ@&éd%&mm the

murine donor i nmmunogl obulin and appropriate human accep
i munogl obul imBunized mies: t1g6iis pepagated fiom atherdiloddwomyptinetts. Ahtibody; specisicdses

fromthese c ""ért ould be. subst..tuted .t o optinm ze the properties of
the resul ti ng{%um’f’ °§8‘§H‘£th%’8‘§&?ﬁyﬂhm§8‘%¥ ity GHImatpgraply. ofin avesage-Ofani no
aci d resi dueabotiOs- iy dFinfi@iokeh-BEecifid dntibes 's&b%ﬁaﬁ?e s c@q b f
murine residues increases the rbi S_Eﬁeof t he an?il body e éltl ngf éQ'?othof
human- anl® - nB0d20 s i body (HAMA) response in humans. Art-recogni zed

nmet hods of determ ni ngak: N se can be rfqr .0 nitor
HAMA response in a par W%ﬁ%@gﬂyﬁ%{%ﬁgrm 5?@“8&9?@83n§€?‘{‘?5al c_mqsﬁi nt s
admi ni st er edcanibepreped agdihdt adiapmendby ' E%m | G .
assessnent at the bggi_nni ng.anda%tmhro%.mﬁjt gﬁ% a mérﬂ?g?%gg%ﬁ%%yégi%ma

t her apy. The™aHffm Prepsping bxbridomasand sexgening thedyhrigomas foy anl entistdiy igat

pat i ot usi nep et R LS R HBREY bt fRd e proene B iR s moveific
pl ason 1£SORRS o BERDkAer: B AR Blowt BRI 03 doRARELbk) BAA0AL Y S

Certain am no acids fromthe human vari abl e region franewo

sel ect ed ' f or Afuliheilatier sereriing eah esadcomplistpd 48/ deteeminihg bRARER dT'an eidibody to

conformation d/or binding to antigen. The unnatural juxtaposition’of

muri ne CDR r&gPisstone deletion mutants of an AB peptide and determming which deletion
mutants bind to the an'tibody. Binding can be assessed, for example, by Western blot or
ELISA. The smallest fragment to show specific binding to the antibody defines the

20  epitope of the antibody. Alternatively, epitope specificity can be determined by a

ar e

competition assay is which a test and reference antibody compete for binding to AB. If
the test and reference antibodies comﬁete, then they bind to the same epitope or epitopes
sufficiently proximal such that binding of one antibody interferes with binding of the
other. The preferred isotype for such antibodies is mouse isotype IgG2a or equivalent
25  isotype in other species. Mouse isotype IgG2a is the equivalent of human isotype IgGl.

' 2. Chimeric and Humanized An_tibodies

The present invention also features chimeric and/or humanized antibodies
(i.e., chimeric and/or humanized immunoglobulins) specific for beta amyloid peptide.
30  Chimeric and/or humanized antibodies have the same or similar binding specificity and
affinity as a mouse or other nonhuman antibody that provides the starting material for
construction of a chimeric or humanized antibody.
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20 human vari able framework region can result in unnatural confornmational
restraints, which, unless corrected by substitution of cer08i$ERa@08o acid
resi dues, WQeaM6237 | 0ss of  bi ndi ng affinity. The sel ecti onpgir/soi/sessaci d
residues for substitution is determined, in part, by conputer nodeling.
Conput er hardware and software are described herein for 25 producing

t hr ee- di nensi onal i nages of immunogl obulin nolecules. In general,

nol ecul ar nodel s are produced starting from sol ved structures for

i mmunogl obul in chai ns%o—_esge{ggﬁ her eof chains to be nodel ed are
conpared for am no aci Py m,..\,@fé Anu—[’o ©h chains or donains of

sol ved t hree-di nensi OHHieﬁi:mlffﬁhm:[eﬁ&anﬁl%ﬁ ”&éf@rsftb%'&ﬁuﬁﬁd H@de']i?h ng the
greatest sequence simlarity is/are sel ected as starting 30 pornts for

u
constructi oﬁﬂeaw@%nameébambemmmmauy by @eneticengimeering, feom | east 50%

e enes Sho danhlnbebfs BEEk At B G0 BrSHC AR anRofes T
nodel i ng. - Theariable (¥) sémeifs SiFiRe 300 ﬁd&%ﬁ@&%ﬁoﬁﬁﬁﬂuﬁﬂ%m bSfoitddit9

structures agre rmdified o allow for differences between the dctual am no

aﬁi ds in tHHEDEHeORTa ﬁ?ﬁnmusn@h@rlgﬁémdm'beﬂugoanﬁwwgmm those in
oot " N i N L 47 ARy

m ni mi zat.i oranaglm-lbl;adngrdoh;mm&onﬁa mbase aitibodyt &ibtha Coorvéffdetd? dORBIMORsh at €

di stancelﬁ from one ggft her and that bond |l engths and angles are within
chem cal y #inmits. The selection of anmino acid residues for
substitution can aI so be determned, in part, by exam nation of the
characteristics of the amno acids at particular |ocations, or enpirical
observation of the ef fRacPB)duéudesﬁEmm'zen]rAnﬁbomﬁsagenesi s of 10 particul ar

am no acids. For exa when an.a | | ffers between a, rurine
variable region fra ”%Jrelfe 1%@%?@& %1 °tﬂ9r?§ﬁb9‘é¥?<&mf§m&@|1@ﬂﬁt
f r amewor k fdﬁé chHi coiPfisiip aHable ?éﬁ&?fr&n@s%&%ﬁ&ﬁéi Pﬁhﬂ

substltut ed é the equi vaI ent’ framework am no aC| e rmuse ant| body
when it! kaskychaip (refepred toas thhacceptoexmmmoglahdm or’mtibody)aud klehst yndi nds
anti gen dlj’ cent to a otherw se.inte ts wWth a
CDR r egi on ?gﬁlgrémepg&vt\f g %t% eg@ng[@ f BPUSTH a%%b‘{}é‘té? ekt by

conput er noa@etherighor munoglobulin or antibody). See, Queen et al., Proc. Natl. Acad. Sci.
US4 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
20  reference in their entirety for all purposes). The constant region(s), if present, are also
substantially or entirely from a human immunoglobulin.

The substitution of mouse CDRs into a human variable domain
framework is most likely to result in retention of their correct spatial orientation if the
human variable domain framework adopts the same or similar conforniaﬁon to the

25 mouse variable framework from which the CDRs originated. This is achieved by
obtaining the human variable domains from human antibodies whose framework
sequences exhibit a high degree of sequence identity with the murine variable
framework domains from which the CDRs were derived. The heavy and light chain
variable framework regions can be derived from the same or different human antibody

30  sequences. The human antibody sequences can be the sequences of naturally occurring

human antibodies or can be consensus sequences of several human antibodies. See
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(4) participates in the VL-VH interface. 20 Residues which "noncoval ently
bi nd antigen directly" include amino acids in positions in f8a

regi ons whi'th924623have a good probability of directly interaTnisog4sssth
am no acids on the antigen according to established chem cal forces, for
exanpl e, by hydrogen bondi ng, Van der \Waal s forces, hydrophobic

I nteracti Ons’K@ﬂ%Rt he lzi kle'P 25, %and_framework regions are as defined by

Kabat et al. OF CROPHER etql, Pxptein neeringybi7y A9RD; inges ieti@laFroredn def i ned

by Kabat et aEngin&éﬁ-Bfg%:QﬁP(l@bB}éHd%a:%UeFSi_uWQj91/%133 esi dues as defined by
S

Chothia et al., supra, the am’no aci présent” Th he nmouse anti body may
be sel ected for substitHamgidmﬁﬁedﬂmmméﬁﬁi@%id?ﬁﬁﬁngregﬁﬁk%ﬁﬁm
0

are "adjacentgqt egi.on” jinclude amno acid residues I'n positions
i medi atel y a%ﬁngée ) .@8&@‘%@4@?@%@? AAESeptAr impraunngiobalips, sk siep of

the hunmadi zddto detenRpiak WhidH. il . le, | osi tiaons | nediately

adj acent to a CDR as defi r%ié(itlr a%gﬂﬁg‘gg{’?ﬁg’?@%&mgéﬂ%i@ﬁ%%ﬂ&ww&o(See

e.g., Chot hi #PiRize theproperiie af2lieleaallindhufifaRiza0 eﬁﬁbdagﬁﬂ?&bfa},ﬁsﬁﬁgﬁt&ﬁﬁ% of .
Jikely to interact w

196: 901 (198 T, i id ticul arl,

the am I(’IO acl Saqéﬁ?ﬁgi%@nod%ﬁwﬁ*%ﬁﬂggé@ ‘wﬁ)ﬁ%%ar K bacgussrintroductios bbr t

the donor CDReurimswésidaesieereades ity fisk of YRE BRI tehB@ggng}]léﬁ;h%H_té)ggm noe‘?a%gg‘gqynay
I NO ’

=

AL

interact direcgtly with the antigen (Amt et
which is incd &eFpABTedn humans. cArrecngnized methodsalfdefeimiind

acids fr t an B, |rable t all the antjgen contacts

thi’it proepde}}gsfpg %ﬁy T e?ﬁéﬂgﬁogﬁnﬁ%‘l OIMWSP%IH&@@O&%PWQW Ber wi se

i nteract wi t usingbRnicaltriels! Patiedts!ddniniasred hbaknizad éhﬁ%?pﬁﬁ Pal$d lgio%>{ansecor10|ar y
u

structural analysis to be in a spatial orientation sufficient Hfrect a
CDR region. | SENBGRSIETHment & dhefbrginning and trongheinshe adhinistatioivof i@ CDR
10 region" akkerhglenthd AR ' ee- di sional. nodel of the -
donor i munog| ob%finﬁhéz e.g., ¥%@§€Jﬁ%§%‘%géfgﬁﬁ?@ﬁnﬂigg’¥ldﬂ°@g antibodies to the
t hr ee- di rrens%ymmznd' therapeutiy reagait] in sefurh b@ngl'éé forthe JRARAF uﬁﬂ%&ﬁ%@/gsd shows
t hat cerggi n,anl ng aci ds_outsjide_of the are close to the and
have a gbod PPOWRLS Pric if 1BF artinclnding;suefacs plasten resonasicaitschnialogyHBLADRREY

hydr ogen bondhd/gr solREphA36 E1 YR ces, hydrophobic interactions, etc. 15
At those ami no acid p%lsi tions, Laltizhlga%fonor i mmunogl obul in am no acid rather

than the acceptor i mméresiginoiming acidsifiom theiintunyatishls Be@sit RonevibHiHosidgdsdS
according to,thi rdterion wll generall ve a side chain atomwthin
about 3 angs ?{er(;gﬁ]feg%el(att‘g} tution Laseg on their pgssﬂﬂe influence on CDR conformation -
and/or binding to antigen. The unnatural Juxtaposition of murine CDR regions with
20  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.

The selection of amino acid residues for substitution is determined, in
part, by computer modeling. Computer hardware and sofiware are described herein for
25  producing three-dimensional images of immunoglobulin molecules. In general,
molecular models are produced starting from solved structures for immunoglobulin
chains or domains thereof. The chains to be modeled are compared for amino acid
sequence similarity with chains or domains of solved three-dimensional structures, and
the chains or domains showing the greatest sequence similarity is/are selected as starting
30 points for conslructiqn of the molecular model. Chains or domains sharing at least 50%
sequence identity are selected for ﬁiode]jng, and preferably those sharing at least 60%,

70%, 80%, 90% sequence identity or more are selected for modeling. The solved
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some atomin the CDRs and nmust contain an atomthat could interact with the
CDR atons according to established chem cal forces, such as08HEPe200§st ed
above. 20 WR0HE3Zase of atons that may form a hydrogen bonecT/AiS@/48s¢x i S
nmeasured between their nuclei, but for atons that do not forma bond, the
3 Ais neasured between their Van der Waals surfaces. Hence, in the latter
case, the nuclei nust be within about 6 A (3. A plus the sumof the Van der

Waal s radi i) Stegingsachresase modifieddontlowdo temaes etwedn ﬂnaaeﬁuaknnhmq acids

many cases t Lromd or a I n,determ ning 25

whet her an a%ﬁg%dgoggh@ﬁ c?rwﬁﬁ’én@%de‘g 15§h<1§m SEtiRgGt t o

consi der t hestratire8 Thsmvdlified uchired a8 enddnbIEPR e 85m 8ite of the CDRs,
cl ds

because from the viewpoint of structure, these 8 am no behave nore
as part of tHBmPP@S}@bHM( Fipghyh theampdel ureﬁnedlbyewgﬁmtauammwmﬁmugth

am no aci&s | |dent|f [ et anqt her e sol vent
accessi blgei sur ace O SLe Bﬁﬁé’aﬁ’ o%tﬂha #}’%HP%U r@nﬂiﬁ%bp 1“'&8@6

two ways: (1)1ndmg1dsmemﬁthﬁiclﬁm%lgch%:§§ge (igitsi N a hypot heti cal nol ecul e
consisting of the antibody with its removed. A significant difference

bet ween these nunbers Ehea@monlﬁma@dmmmmmmmma hat 27 08

ol vent 15 aboTaaed, Pl by midaith A e rerisify of L BAGa nlR f gretohr

ami no aci d i beatidtisnor empitissitobsérvitisher tebEFectHOf Mtbﬁﬁtuﬁ&ﬁ&sﬁmmgﬁnesﬁlﬂff ace
ar ea of am r10 aci d, maygge cal cul at ed based on a three-dinensional nodel

an attib ulgraminogcids, Foreangmle, whenaniameine aeid differs bemnalnhqnneJ
Appl Cryst.y (2839, 55: 379
(1971), bot h' of % ﬁ?’nare |°rfgg%rl)or :Bf“a&%ieglffee? sanvgfl%k?wbﬁ%%? Epﬁwe%rk
ani no aci ds m;duaJthehmamﬁjameaﬁokklaminmtaat@sbbuwﬁMW& Spstutedcy 86t |y, by
af fecting the GO f%_ﬁ% n]ﬁof anot, g tgamework amno acid that in turn
contacts the® mdtag gogse apsihody swhen itis reasomablewor k
are known t oedfected fhdt @RSdthifio akid: nt eracting with the CDRs in many anti bodi es
(Chot hi a_ and Lesk, supra, Chothia et al., supra and Tranontano -et al.
J. M. Hol. 215:175 (11)990)19n<@lvalenﬂyhinds:antl@neluecﬂgqrporat ed herein by
reference). Notably, t@ amn c{ota?éDﬁoleons 2, 48, 64 and 71 of the
light chain and 26-30, 91 alSqufFent &&9%chai n (numbering accordi ng
to Kabat) :are known to(de caehliSe Riterhéts RiBGlC qglaﬁn
ant i bodi es. wgaThe ani (njg aci ds_at positions 35D|Rr{ laﬂ(éggﬁ C a?ﬁogﬁ?é3
and 103 in t et GRRApgioRas detgrpined by sompwier modeling)sar act with the CDRs. At

he Lﬂﬁizﬁéor”uﬁﬁﬁdaﬁf’@“°€§“fﬁ Jida v S

Residues which ¢ noncovalently bind antigen directly” include amino

‘an]

acids in positions in framework regions which are have a good probability of directly -
interacting with amino acids on the antigen according to established chemical forces, for
-example, by hydrogen bonding, Van der Waals forces, hydrophobic interactions, and the
like.

25 CDR and framework regions are as defined by Kabat et al, or Chothia et
al., supra. When framework residues, as defined by Kabat et al., supra, constitute
structural loop residues as defined by Chothia et al., supra, the amino acids present in
the mouse antibody may be selected for substitution into the humanized antibody.
Residues which are “adjacent to a CDR region” include amino acid residues in positions

30  immediately adjacent to one or more of the CDRs in the primary sequence of the
humanized immunoglobulin chain, for example, in positions immediately adjacent to a
CDR as defined by Kabat, or a CDR as defined by Chothia (See e.g., Chothia and Lesk
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humani zed i munogl obulin is preferred. On the other hand, certain residues
capabl e of éi‘ﬁ iﬂq,ctlng with the CDR region, such as the fir08 SER

aci ds of the 3 chain, may 20 sonetines be chosen from t RETASOB4HSST

I mmunogl obulin without loss of affinity in the humani zed i mmunogl obul i n.
Resi dues which "participate in the VL-VH interface" or "packing residues”

i ncl ude thos he interface between VL and VH as defined, for
exanpl e, Mﬁhggﬁi&% Thess gminoneids argyparticulady likelgAo ifidradt Wit 6
1985) or 25 r n al ck ng residue
ghoul?:l be retgﬂﬁéegé 1|§%ﬁfth@70]%%§’n§@n§ ?3 &ﬁﬂ%&e#uﬁtﬁ’éﬁ sfqz(eth gﬂp@?(@llﬁ&;e in

t he human frmmsafﬁmtygéﬂereab , tHedfHcemfihdn filling
t he above crl ﬁ?ﬂ} i S, efﬁpség uteerd Inﬁggma enggmlwnglr??%teﬁlcf&%ergﬁ%% f the

amno aci ds i1 3¢S 23ér74t7él9%5)awblchumwomomcﬁ hetkin by ireferinke),

there is sonmnargab@jﬂ thes2ho art| Iar m no acid nmeets the
above criteria, and ternati V%@%?ﬁgnn eﬁgﬂgﬁ Fﬁ@et‘é %ﬂppﬂ”dbﬁémgenone

of which has cpnfa@tsp!mtprmd mmetmigmuaﬁmd ther of . whi ch does not. 28
O SEP 2005 WD 02/46237 PCT/é%O‘;L/ 46587 Alternative variant inmmunoglobulins
so produced can be tes 1dugs theff"?ﬁ?%@wyﬁﬂth@&laklrbgdn’hmbhdatﬁo@étﬁahe

desired acti \ard riigl n_sel e ted. Usua the
CDR regions in ?ﬁgenanl fe ant | bod| es are sg}gst az’ﬁlﬁPISQat} OHentatign suﬁ%
us ualbl )d/ i ileﬁffﬁﬁtél CPB regiencbx omqmbmﬂmgntgmmegﬂiaﬂ?otﬂéru}ﬁ?ﬁnﬂ%%tﬁa CDR
anti bo esira is sonetimes possible to
one or ?/nl)(r)e E%%ggiefl@ﬁe% fyﬁ?ﬂmﬂa&{m%}oﬁﬁkm@dd@@ﬂw?mmues

h imahh f th |
hurmnt 200’ | e BobHREl g douter AR BOAN A ¥pbhaldtl Rt el

humani zed i mrunogl obul i n, By conservat

conbi nat i ons y &8 thy grigingl slonerantibody, ,shbwsxthaaeertaugbm;noaa@ms oftisfe of B -
thr; lys, ti onal ates for substitution are
acceptor hu @D‘ﬁ}‘g%@%? 'tk %D#gs *}Q%ﬂ@g Pﬁﬁ? ﬂ ofintegacting aith'anfino acids

hunman |mmnogiﬂ1bm])Rs hydrédenBondin J'W%?
subst i tuif h{ﬁ\) am n]?t asr;l 3%6 from tggza%dt{l va egdt;?c;g)%sl}?@%gﬂgblgﬁﬂ?rﬁémﬁﬁﬁ‘é
donor an bo% £C fRH80 4 %ﬂ@aﬂhéﬁbnqmmumgbbuimm ﬁoﬂ)tﬂi&ﬂﬁﬂrm@

i mmunogl obul e desi ra e when the am no
acid in a 15 ‘%ﬁrrtgn frarre% E'mra?gigonhlg#ﬁ%yh n?%’@%t @F‘E%@Pgﬁpﬂ%s rare

for that posfuteden Mgenmmveasmmgat@ﬁlvﬁm%&t Banki& ",ﬂ, ) of
I mmunogl obul éc;}nvé] Tgtll) (ﬁb &FB‘SFOSI tion in human i mgru qu
sequences; e%mtnq S ?P“F%a&é’@ﬁpthé?mulme@ﬂmﬂuhe CDR rare

for that posatbing Bco%?&né bCetMIBSPARAiOg fméj QuitCisTndd l}st]e% ove,'

20 . 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
of interacting. In many cases the nuclei will be from 4 or 5 to0 § A apart. In determininé

25  whether an amino acid can interact with the CDRes, it is preferred not to consider the last
8 amino acids of heavy chain CDR 2 as part of the CDRs, because from the viewpoint of

- structure, these 8 amino acids behave more as part of the framework.

Amino acids that are capable of interacting with amino acids in the
CDRs, may be identified in yet another way. The solvent accessible surface area of each
30 framework amino acid is calculated in two ways: (1) in the intact antibody, and (2) ina
hypothetical molecule consisting of the antibody with its CDRs temoved. A significant

difference between these numbers of about 10 square angstroms or more shows that
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I mmunogl obulin is also rare, relative to other human sequen t}ﬁg
criterion help 20 ensure that an atypical amno acid in the uﬁfapn amewor k
does not W%Pﬁ‘!ﬁ”"t he antibody structure. Moreover, by repP&EUL4H8Tnusual
human acceptor amno acid with an amno acid fromthe donor antibody that
happens to be typical for human anti bodi es, the humani zed anti body may be
made | ess inmunogenic. The term"rare”, as used herein, indicates an am no

aci d occur ri fegesgofithe frampsoposminoacid o 'solvent istatleastiparily blogked by theGBRsy | ess

the 't or m + combferctS8 ERTES shborieid ERAIHN A SB HECORE, SOBAMARRRHIF T
nore t han abgutfac abeavftanisniad haid mﬁdmmweéeﬂm%eeaﬁﬂaﬁmaﬁmb&l%f

representative sanple. For exanple, all human |ight and heavy chain

vari abl e reg%hnt@h@dwemalsmthmé@@mméhwgém ontiolly ol. Appb@rwpb&m

ami o aci s Qostbe R Fef SRERCRt 1 RN ERSS AR, Bt &58?25"".“%&2‘3 T

deci di ng V\heid@afpoaate@mm BiCieterérte. Fladieworkd 6Mmad 2ids gssSechsionl or
"conmon" human se uences, it wll often 29 06 SEP 2005 WD O /46237

PCT/ USO1/ 465 erpet mdge@tbhby@ﬁecmg the cpuformationent apetheritamework t he
sane subgrougmﬂl%écﬂ? acma Addl tional candidates for

substitution are accepf or uman &r anmework am no acids that would be

identified as part of FheRisegidyatgoeasl positionl irethe &hinedotk atekhowh it®be
pr oposed Il a.et al. supra Addi ti onal candidates for_ substitution

y

are acc Faﬂqb intepacting withthy GDRsdR aaany aatibegien (Chethis andask, s@ras part
of a CDR reg ’%f% t t | in
the variable eavy&d‘ﬂé E}%ﬁ%{etg& a%odl?hjcll ua flj%fgl)*élpéeli‘j gﬁs(slg% @gwwngR
Addi ti onal cardhchapestdddrerain by réferehte)n Notsblpche pinino deids e pesitions s 48lues 10
that correspo racre or u onor fr wor k residu Rare or '
unusual dono?‘“&j# %Mg&eﬂ heavy chajp (g eb%‘i'&%%ﬂrd’(“&s
defined her eid a8y ard#hbWs to B9L4paBIY Finttack %Kwﬁ‘%ﬁééDRQm

anti bodi es, the subgroup can be determ ned ccordin Kabat ar?gfer esi due
posi ti onkS i ddhe aminsdacids atipositiphsds mrthqhgh@hammdr%md 103 frethe heavyoshasmpaei f # ¢

di fferences t0 S atl ne.seqyence . which_
enhance actlgfgglfﬁq‘?ﬁﬁéﬁgﬁ f‘gﬁ%‘hﬁe@#ﬁ glgfpmrgép?s&tl ‘Léi)é’fceoq ng are
retai ned, wh@e@aniifs aéldeathey tash ﬁzte%dcé;ﬁm%mawa%hémnci aifrep) 1obeiA tern be
substituted. Additional candidates for substitution are non-gerniine

resi dues occhumpriged inmrneglobulings preferredaddik theathes hand; gertain sesisiues captable ofn
acceptor ant ixﬂ&géﬁng with the CDR region, such as the first 5 amino acids of the light chain, may

20  sometimes be chosen from the acceptor immunoglobulin without loss of affinity in the

humanized immunoglobulin.
Residues which “participate in the VL-VH interface” or “packing
residues” include those residues at the interface between VL and VH as defined, for
- example, by Novotny and Haber, Proc. Natl. Acad.-Sci. USA, 82:4592-66 (1985) or
25  Chothia et al, supra. Generally, unusual packing residues should be retained in the
humanized antibody if they differ from those in the human frameworks.

In general, one or more of the amino acids fulfilling the above criteria is
substituted. In some embodiments, all or most of the amino acids fulfilling the above
criteria are substituted. Occasionally, there is some ambiguity about whether a

30 particular amino acid meets the above criteria, and alternative yariant immunoglobulins

are produced, one of which has that particular substitution, the other of which does not.
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chain (i. e., a human anti body chain sharing significant seg)tigf:? identity
with the donor 20 antibody. chain) is aligned to a germin b chai n
(1ikew se WRAMHF7 si gni fi cant sequence identity with the ddUSIAHEIEY,

resi dues not matchi ng between acceptor chain franmewrk and the germine
chain framework can be substituted wth corresponding residues fromthe
germ i ne sequence. O her than the specific am no, acid substitutions

di scussed abé\liemative vatat immvseglokulinsgogedused hanmbetested in amguofthe etsays ns ar e

usual | y subs 4 [ i.cal. ngd..nor A Jddentical ..to . the

f r anmewor k retglgo ?@ %hgrte.,gxgt%ﬂﬂiﬁaa%%erﬂ ?‘E?{&Ve%“%rtﬁgﬁﬁ%fﬂﬁd W‘Wé’ﬁfm’é sﬂ@&%ed. of
course, many of the.anQaldcth@TDR régdions indianizsd brEhodies ae@ipstahtidllye or no
direct contribution to the specificity or affinity of am antibody. "Thus,

many i ndi vi didgntiednend mearejusnally, identicalitp $hescosrespanding GPR regionsiofibe damorbe

tolerateds' 3 L.t ho . ' n t. the speci{ligGi or affinity of
the resul Vi n'g'“ r@h %213%8% ﬁ’ﬁﬁ%ﬁé‘ﬁbgﬁ%ﬁaﬁﬁ’ Qfﬁ%%",m"i“ﬁ&&%ssé@sg%ﬂ?@%?nﬁ ?Femo}é
vari abl e fr agbuderative gindid 2id sdbstitulion®of CDR resitingsrigioab 'reciﬁlblghﬁ‘éctﬁi% theast
85% sequence_identity to_a human variable 30 0 6 SEP 20 WO 02/ 4623

PCT/ US01/ 4658mdingafEnigy Rf thegesfinghnmanizedjmmuneglobylie. By conservatizguences. | n

anot her enbo .l%ﬁh' | ' f, the. |zed , .

i mmunogl obul |g{r11 S a}oggﬁiﬁwﬁg%%%ﬁ preé e}?(sa%lﬁ’e/dl%g@ﬁ ﬂr?birgg’ %ﬁ@@ré’&r §]n96%
97% 98% or 9S&Y%lsrlysargandghajtyt.y to a human variable franework region
sequence,or consensus of such sequences. |n general, 5 however, such

subst i tullﬁ?ons are unde<idditignal C&Pa-@aﬁrfﬁﬁﬁub %Wﬁ?%rﬁw@rmﬂjﬁ"@khi bi t
a specific bi,peh Nk b us;]g K| 1111?2&1 nﬁ&ﬁ#o T . 1010
M1. Usually t e&%ﬁﬁ@{yfﬁﬁ? 0 %I?E%‘]ieng&%l Inity o gh‘%@%gﬁ%@%@m

anti bodi es f dheseremigemcids cau besubstitutezicwith aminot deidsefron thereqaivalent posiion dfhat
of the donor i nmunog] obulin. .Oten the lqwer limt of binding affinity is
2l 50 20 wi ¢ e HOPRAaBRT wbpdY oEFOm e cuRvRPYPOBtions of more TBRS mumen

i rmunogl obul iRmuAbgiBbmitsi ¥ot ¥xankgle, subbtitiioPmay bb QbdidibleARhdiine %Bﬁf&ﬁ’%ﬁ%

that of a humani zed anti body having no substitutions (e.g., an antibody

havi ng ddhor homes frame wetk mgiar of ftlRs acdoptor irmmmRoglelitist i rare f@rthit position and

i nst ances, t indj .of tlJ t.. m zed anti bod i t.h substi tutjon IS
preferably aﬁﬁ%&%& {%qg#?ﬁ%@@g%ﬁz%on&'g e 9éigl$'\lﬂ4ntf§8%@q°8f%@?{-mﬂ N5
greater, thainhiain hmuhelobigindsqudndts ér dhkh BRbEminb acid ittict@esppsrpar i sons,
activity of the wvarious, antibodies can be determ ned, for exanple, by

BI ACORE (i. eimmympglablinyis aamedor thatnasiionaad il spsraspending amiaosidde thedoner
conpeti tive BiphhBgloBTHeN Sso Fare TeRiiteth BtheP hukl BudLaREs SPRe b Mit 2R 1R

20  ensure that an atypical amino acid in the human framework does not disrupt the antibody

-
[

structure. Moreover, by replacing an unusual human acceptor amino acid with an amino
acid from the donor antibody that happens to be typical for human antibodies, the
humanized antibody may be made less immunogenic.
The term “rare”, as used herein, indicates an amino acid occurring at that
25  position in less than about 20% but usually less than about 10% 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 in a representative sample. For example, all human light and heavy chain
variable region sequences are respectively grouped into "subgroups" of sequences that
30 are especially homologous to each other and have the same amino acids at certain
critical positions (Kabat ef al,, supra). When deciding whether an amino acid in a

human acceptor sequence is "rare" or "common" among human sequences, it will often
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20 A preferred enbodi mrent of the present invention features ﬁm&gzed
anti body to the N-term nus of AP, in particular, for use in'J he-'t apeutic
and/ or ~ dYAYE2IT net hodol ogi es described herein. A parti ®EOTAIS0Y/4¢582f er r ed
starting material for production of humani zed antibodies is 3D6. 3D6 is
specific for the NNterm nus of A(3 and has been shown to nedi ate

phagocytosis (e.g., induce phagocytosis) of anyloid 25 plaque (see Exanples
|-V). The cl-wfﬁé%tmtpagtéwaémcmﬂmmbmp abthey heavy

and |ight chgj ' regions is described in Exanple VI. 4 Suitable
human acce'pt%drcg%txﬁﬁégg%cg'sequences are identified by conputer conparisons

of the anino acid sequadditienslfcahdidate® £ Substititedil fe BEHRR hutlah FrabidGrork
sequences of known, h rg%n ai&"i bodi es. The conparison is performed separately

for 30 heavy®Bing afidg ke idgntifigdasnartnfia TR region yndgrithe altemativach. | n

articul af, =Aall ' . ' | edra LK
gequence? ex %@ﬁﬁ?@kﬁﬁggg@gg&g?}&g%ggg%&ﬁ%ﬁﬁ%%ﬁfof ﬂg‘gﬁﬁh?ﬂﬁm\m
and VH f r ameauseptor lnghamframewerk asinb iatids thabwodld B i&eﬁﬁ’ed?&%‘ért MR CIIR $picky
PCT/ US01/ 46587, quer f e Kabat Daf abase using NCBI BLAST (publicly
accessi bl e t‘l'ﬂdﬁg‘g‘ﬁ A{t}pgan PmtdFﬁMt@meky,%&iﬂmthwm keamp chainis/er )

W th the respggmkg inEHfd'h%eA- ; m_ k sequences. |In one enbodi nent,

accept or sequencegs ar | geaﬂ;dgater T'hat 50% sequence identity with nurine
donor sequences are seAdditienal cendiflstesdfor yubsticetivntaé alceptoh Faf@WolORNANsES
sharing §0%, 70% 80%, .90% or nore are sel ected. A, conmputer conparison of
3D6 revedl ed” ‘rfg%feﬁl?f’é‘débe f?ﬁﬁ@ﬁﬂmew&fﬁon@ﬁ eWork residug; Bare aramyast donatent ity
to human | i gdm&hiSsi@les ADIMBBEHY -Hﬂﬁk‘a i mghai n
shows greatest sequence identity tg&ggﬁghr eavf}f@%g?ns o@gés@o@g%%% as
def i ned 'by. Kautihedies atthat positiona Foltnusine hntipadiasnthetsabgryup varsbe deterfined K

regions are 10 preferabl ri.ved fromh nt.i.hodi es _of these subtypes,
or from conseng gt&lﬁ%&ﬁ@i’" u%B%“@&B&%&W&%@P € FONFRRSUENai n
human var i abflgesé 8eiorRbeditio diffede ' B uxtiﬁlf
correspondi ng _rsegi on@?er om 3D6 anrcggfﬁl?%%églﬁti EOdI egnmﬁgéﬁsn%lﬂ}éa@at SISqREJnr%ers
019230, 15051%hich gufswssacthityo L nusodseddues Ut expradidteditd affdd bindingar19230
bei ng nore r areferped  heavy. chain h n yvariahle 15 regions
showi ng gr eg{ees ﬁ%‘&gﬁg‘?\g&%‘faﬂgﬂﬁgﬁo ﬁﬁémg's : 1&%’4‘?@“&‘@63’%"#5‘%?%% are

from anti bodi es havi ngAdditiehal lcbhditlatbefos sebkbftidn AOAGRIern}He3e&Ruef00386 and
M23691, with 045919 being nore preferred. Residues are next selected for

subst i t'ut i orPCCUTINg 3N AR ARCEPIRE dramenvoriTagion. Jar ¢xampleewhenen sgseptonargibedy
variabl e fra¥guQs K, §Reinan aﬁ@%d@'%hﬁﬁ%%fﬁ&nﬂéﬁ%&@eﬁ:@ﬂeﬁﬁty with the donor
20  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.

Other than the specific amino acid substitutions discussed above, the

25  framework regions of humanized immunoglobulins are usually substantially identical,
and more usually, identical to the framework regions of the human antibodies from
which they were derived. Of course, many of the amino acids in the framework region
make little or no direct contribution to the specificity or affinity of an antibody. Thus,
many individual conservative substitutions of framework residues can be tolerated

30  without appreciable change of the specificity or affinity of the resulting humanized
immunoglobulin. Thus, in one embodiment the variable framework region of the

humanized immunoglobulin shares at least 85% sequence identity to a human variable
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20 framework region, the human framework am no acid should ysual |y be
substituted by the equival ent nouse amno acid if it is reag’o#: Ef’yzmpect ed
that the éﬂ?ﬂé“@é?d (1) noncoval ently binds antigen di r ecREHUS(RAB587S
adjacent to a CORregion, is part of a CDR region under the alternative

definition proposed by Chothia et al., supra, or otherw se interacts with a
25 CDR regio (e.g. IS within about 3A of a COR region) (e.g., amno acids
at positions egigniseqoence for seensusrof su¢lBjequendes. CImandierlembb&ﬁnéﬂg VH

Comput or - moa i vestBle PalLAE ool BF e oilnized Hanatingalobilim hicera least 90%30
regi ons, andpi'amblyzﬂ% Qﬁo&brét&@b@%%@?‘%@b%ngﬁ%?g@ﬁﬁggq 1[1%%?%@%' .

Bri efly, a three-di nmensional nodel was genera
sol ved nmur i n¥asghle Fampwork regionsequente pr consehaus\of senhcketjuariets. clnggensral, For this

Bé%{"8§81,%25§9%€&b%ﬁgﬁ§ﬁ el e bt 55292022&? ot al '3 Wl h
Bi 293: 855 (1999 umhﬁﬁall gﬁpﬁe
clhgi n, and a ( Weres aﬁ%@ﬁs DB 1D" 1 ODGQ% %uﬁbd%paﬁ%%i‘ g )

ant | bod Si
J Biol. Che B%ﬂt %9%) Hbsb/ﬁ aiJsuh]éytbmppatlanftot‘bnﬂﬂ@ i ng t he
heavy chain. rquel r ner
mi ni i Zati on  Steps o re ] evééi ahﬁ?avo ggggéj%ﬁv?%ﬁif%‘(‘g%o (fe gé‘@ of
el ectrostat.ﬂnaauﬂtheainnotammmdgmbwheomhlta@hw&m @mﬂn gf 1akz

(PDB 1Dt rick al MoL Biol. 293:81 (1999 osen as a
t enpl at el&f %Wd%f é@mﬁ QurtOH@Vﬁ@&Wt eﬁdomramnamegbh M&‘ndtmbly;dhe
exhi bit si gnb{ddﬁ@qfﬁn{tfgéiﬁ;% t][“ 5 n_aligned for
conparison purposes. 10 Three- IITEI’ISI ona a.n%z%g ‘j’raﬁfﬁ’tgl[g’n for the
ant i bodi es deuhstifutieds (chey i antibedphﬂmg dynenCGDRABhPaccstor ERS Bk B FRI OM t he
for Struct Bioinformatics' Protein Data Bank

R h Coll ab
(I?’?)g;irCThe S_Fv@%%)or I?W%?ﬁ?b@%%@%“m@@%ﬂm@r net and is
desCy 1 bed bysigtmgis pleferiil) iladitebbele AL AR BRARRCFfinee 36 ;%ggldog”put er

nodeling allows for the identification racti 5 The
conput er Ifhodeteatsr, thanthet ofithe unsubstituedentibodyi. i druakisgeconeparisoms, aétivity dTdhe

Contai ni ng | Re Ot Bt AEprhel bR Rrempleghy B CoBEda. furtse aipimon

human f r anewesénasite using uslabellefgetigden@) ot cdiﬁﬁ&iﬁemn%asﬁ%ﬂ ruct ed
representing the structure as further amno acid sti'tutions are

i nt roduced.

C. Production of Humanized 3D6 Antibodies
20 A preferred embodiment of the present invention features 2 humanized
antibody to the N-terminus of AB, in particular, for use in the therapeutic and/or

diagnostic methedologies described herein. A particularly preferred starting material for
production of humanized antibodies is 3D6. 3D6 is specific for the N-terminus of APB
and has been shown to mediate phagocytosis (e.g., induce phagocytosis) of amyloid
25  plaque (see Examples I-V). The cloning and sequencing of ¢cDNA encoding the 3D6
° antibody heavy and light chain variable regions is described in Example VI.

: Suitable human acceptor antibody sequences are identified by computer
comparisons of the amino acid sequences of the mouse variable regions with the
sequences of known human antibodies. The comparison is performed separately for

30  heavy and light chains but the principles are similar for each. In particular, variable
domains from human antibodies whose framework sequences exhibit a high degree of

sequence identity with the murine VL, and VH framework regions were identified by
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.20 I'n general, substitution of one, nost or all of the am &8 ﬁ?rgs
fulfilling the above criteria is desirable. Accordingly, t W8 zed
ant i bodi egv%f’z’t“ﬁ’é7 present invention will usually contain @PCIMROLM6SSTI on of
a human light chain framework residue wth a corresponding 3D6 residue in
at least 1, 2 or 3, and nore usually 4, of the follow ng positions: L1,
L2, L36 and L46. The humani zed anti bodi es al so usually 25 contain a

subgti t ut i onqesry of thedcabatBatabasehsing NEBEBLAST (pabliclyaceeastibleathmupgh dspondi ng

3D6 residue t times 3,, of. tthe follow n ositions:
s, | Ho5 and Bt HERes o e AN A i e Bt bRt mBged st on of
a heavy chai frafemoEegliences SindbiR é&Ed@lhﬁeﬁPﬁc@ﬁl_ﬂP luBited ¥ ﬁ@%‘%% n

at least 1, 2, and sonetines 3, of the follow ng positions: and
HB9. 30 QOccaSiayaRge)ijentityithanurine-daner sequences eptad; \Preferably, abezptoer  a

articul | | t e.aboye ceiterda, _and alternative variant
!Om"ru nog! (;%[)u?"lﬂf@%dgrggcﬂlg r ogﬁggﬁg %%’ Z‘f%m#ﬁ }(3’? drégr MoK "Bé&?ﬁﬁé‘l ar
substitution, the ot heA conpied Q;hn@@ﬁgo : v vy
PCT/ USO1/ 46587 I n inst ancegﬁu\;\ﬁere subsﬁ3£?%ﬁ§%%5§hﬁgﬁgn%éﬁ?g%ue woul d

i ntroduce a EEIeRESt feguenqgeddentity ¢o hwman light chaims 06 sibtyne Kappa Hi amd that the cul ar

position, it i t he t1body for acfivit i th_Qr
W thout t he Bo0PeR AR BN Brdsfesh b Aoy 1 o e Eheitn o subisme e
and/ or bi ndi axrlefined bf Kabhter al.5suppal Thind) ¢ighed n@aWhﬁﬁad\ﬁaﬂe%rﬁﬁgions are
substitution, %eg 15 anti body w thout_ substitution may be preferréd, as it

woul d bé Oex prefesebly derdyeddrqm buman gntihodiegoithese spbiypes, orfiomamosdnses her ei n.
. O her candj ) i f Uted <) eptof n fur war k am no

aci ds t hat g%%aﬁﬁgggfucﬁor gi %%%ﬁr?fq?’?nf%ﬂrﬁgﬁ%% “da"nﬂ{g#a%twg JSFPILH O s e
am no aci ds greatestisequenbes identityetd thé ¢drresponiingogith o BD6ee B 4&bEdiks
position of .nore i human 10 i munogl obulins. Alternatively, am no
acids from Méﬁ?ffﬁm%ﬁg%”ﬁo! AR5 134, QQ5058,905087% 09505K Y0040 end i nt o
the human f rgapssr i [ ) 4N | | f n

I mmunogl| obu'lign. at ’ﬁ%ﬂ%ﬁ%ﬁ%@%ﬁ%ﬁ}?ﬁsmﬁi’%ﬁ ﬁ%axg?éﬁe B‘a%’r}e‘)éﬁéﬁev\hen
t he humdd | .ingBions adwing greatesbsdquemmddaitity td hmieanespohding Fegion FaRaADE ReNunber
019230, the Jigaht..chain contai.n supstitutio inat least 1, 2. 3, 4,
5 6, 7, 8, %?‘gfﬁ?g‘i‘%sn'l%ﬁﬁ‘ﬁ’iﬁﬁ‘é‘&aug??/b%él?o&?‘{"ﬁ& 000553490386 aaski t i ons:
L7, L10, L12M2B8%L, with/045039beikf Mork Profedeed, L83, L85, L100 or L104. In
addi ti onal enbodi nents_when the human heavy chai n franmework acceptor

i munogl obul i n i s KabaResidyengranext selsgadiorishbstitetiony asfollows.c Wheaiansmino

substitutions;d t . 5 7,8 9 10, 11,12, 13,. 14,

or More usu ga[%f%, thﬁac?st %e#t@%ea %18? l%%l{/lmgbr%% Rwotk region dnd ah equivalent human vanab]%
20 framework region, the human framework amino acid should usually be substituted by

the equivalent mouse amino acid if it is reasonably expected that the amino acid:

(1) noncovalently binds antigen directly,
(2) is adjacent to a CDR region, is part of a CDR region under the
alternative definition proposed by Chothia et al., supra, or otherwise interacts with a
25 CDRregion (e.g., is within about 3A of a CDR region) (e.g., amino acids at positions
L2, H49 and H94 of 3D6), or
. (3) participates in the VL-VH interface (e.g., amino acids at positions
136, L46 and H93 of 3D6).
Computer modeling of the 3D6 anﬁbody heavy and light chain variable
30  regions, and humanization of the 3D6 antibody is described in Example VII. Briefly, a
three-dimensional model was generated based on the closest solved murine antibody

structures for the heavy and light chains. For this purpose, an antibody designated 1CR9
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20 positions: H3, H5, H13, H16, H19, H40, H4l1l, H42, H44, H7i H77, HB2A,
H83, H84, or HL108. These positions are substituted with th &, %5ERC20E: i d
fromthe eWQ M6t position of a human i munogl obul i n havPCryuseassE

typi cal amino acid residue. Exanples of appropriate amno acids to
substitute are shown in Figures 1 and 2. OQther candidates for substitution

are non-germ ine residyes gccurring in a 25 franework region. A conputer
conpari son of(bmnjaaf"gﬂ%&rp@éﬂﬁl , Kenymerads J. Mol Riole293:856 (1899)) wag hai ns

howi th 2] e ' Ity include, ' I abl
ol oo L2838 PGP rgREQUEASSriglghl bty G 05 ©
bei ng nore pri€RG (RDB B 1QRGeKbdaidaiatiat al, Qﬁoﬁ.%ﬁemz'/o:zﬂs@(%s?)f&yse@' S
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t he great est 2 e%érgeeqél%%i 13?_4??1;(&4?0 f réﬁg'glmrﬁ%gﬂmi‘%‘iﬂ"gﬂg ‘ﬂﬁ Al7,
A18, A2 and Aptmizedéctraiatisdnd GarSit WA inteyHotioRs, PRSI IEd HuSRdd bei ng
nmost preferr Si ot, mat chi ng between a sel ected |ight chaln
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sumari zes the sce)queg(?emg%gf%ih?@? 12&3%6%1-&1 gﬁ%é\ﬁ&né%é?tos@;&cam

Addi ti onal -msegusnemhbnologyimsthisiregion eeheh alignedafor bempafen pAfpos@PUL er

nmodel i ng,gf the 3D6 antibody. and additional human antibodies are set forth
as wel | AQ gernline segﬁh‘é‘??é‘é@ef‘ﬁa? é%c%@fm&!mmnsfer the antibpdigsidescribed d
substi t ut i onferelPi HubBdl ilB8. dies . Tabl e re
nouse resi dueg_r?ar g%iucjen? ?y?l_leagféby coarr%glraef %é&%ﬁgje%%ag%ﬁr eﬁﬂgﬁﬁr&%@ﬁ%ﬂ”
sequences wi Bicinfesmatkics)i Bratein Reta Banie(PDBe terBDB fis frbely 26cessible vithe Wordi ch

the d VL v AY | dj K t d
dent 1 Tyi ng THSE MR iR B ERema by bR ef af MAob) Nicletsdridickesearvhese
donor speci f 28:236li Comparne afodsRyg AW fof &eﬁgﬁﬁ?ﬁﬁﬁﬁ 6@@1’311%@%&8&&%% ce

activity,_Unysual or rare_ residues close to the binding si poSSi bl y
contact the AREFeRRUterRRAelpfithe tamchweof 3D6 can indumi servees anstarting peint fiwe. .

However, if %@;ﬁﬁgé&%&@cﬁgﬁi&%gﬁgct'ﬂr?oglgtg]ai%ﬁo t(g)gl .f.ormlgLS?Qg ndi ng, use

of the corre acceptor resi resi due may

create i munogeplementargpddtantsing tedifie subsitied &dhadihn Baswolk sthbrss t uati on
where an Uﬂléﬁgﬁ] resi dye irl??t he donor sequence is actually a common
resi dues in fhetopgpedelscam becopstrusiadepmsentiag dhe strusturp asfistheraminosicilie | s

clearly the afERtiehs &8 HhitliRice0 Table 1: Summary of 3D6 V-region sequence
20 In general, substitution of one, most or all of the amino acids fulfillin g 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 3D6 residue in at least 1, 2 or 3, and more usually 4, of the
following positions: L1, L2, L36 and L46. The humanized antibodies also usually

25  contain a substitution of a human heavy chain framework residue with a corresponding
3D6 residue in at least 1, 2, and sometimes 3, of the following positions: H49, H93 and
H94. Humanized antibodies can also contain a substitution of a heavy chain framework
residue with a corresponding germline residue in at least 1, 2, and sometimes 3, of the
following positions: H74, H77 and HS9.

30 Occasionally, however, there is some ambiguity about whether a
particular amino acid meets the above criteria, and alternative variant immunoglobulins

are produced, one of which has that particular substitution, the othér of which does not.
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Chai nHeavyLi ght Muse subgroupDl D (002688) 11(005840- 005844, '%ggﬁ - 005853,
(Kabat seq | D#) 005857, 005863) Mouse honol 0gs002727/163. 1' CL: 10. 7
(Kabat/GegﬁQr?R 6832711/ H35- C6' CLO05843/ 42. 4b. 12.2' CL PCT/US01/46587
002733/ 8-1-12-5-3-1( A2-1) ' CL0O05842/ BXW 14' CL _
002715/ ASWA2' CL005841/ 42. 7B3. 2' CL 020669/ #14' CL005851/ 36- 60CRI - Rare ani no

' 9 . 99 Yl(.035%, f. fD42, (0.699% 11 3. 3Y% ccurrence
5 CF ase) 271 HSBRY Vs sbrbation WA puneTesisg S 0SS aFesiine o 3
}Agogigg? 3834%‘;; &o%%g,ﬁn%oo 2J4E)M| | ?ﬂ0%§£04h§%%§tﬁn§a?%oﬂi deBfiat R’gﬁr"%ﬁ:

%IZT PTH I_lexa(r:rpl S:Y[ r@%ﬁgﬂgﬁew:g useliEB Iﬁgtﬁe%%G iy
Kodandapani gﬁn!gtp'ang}@é f‘“lg.mg[lsf’@ﬁg, dﬁ?ﬁo‘gt GSpme With prwItaqut gattipn. ghe
72% 2A 4% ; : [ ot 3 : .
G yoral | o TR0y WO tubftfon HaY LR prolomed andf Woild S {RicdieaW bloiPlesthfy
AR P ciin sremmpivk peaglE U R b ma i e R
I mer, . X P 0 . .

query (Hu) VH3- 48 (4512 Rﬁ\?ﬁ%‘?%ﬂﬂ( Fe p H‘PE%“IE%&“&? iBino
(45122871 BAAGE S haf.ard Lifiudusbid @ mdhi3mAndrdBbBRRR BANAARER0R) Ahlse(aiias 26ls

VH3- 21 (4512287BAA75047.1) . A2 (nB1952)

can be substituted with amino acids from the equivalent position of more typical human

10  immunoglobulins. Alternatively, amino acids from equivalent positions in the mouse
-3D6 can be introduced into the human framework regions when such amino acids are
typical of human immunoglobulin at the equivalent positions.
In additional embodiments, when the human light chain framework
acceptor immunoglobulin is Kabat ID Number 019230, the light chain contains
15  substitutionsinatleast1,2,3,4, 5,6, 7, 8,9, 10, 11, 12 or more usually 13, of the
' following positions: L7, L10,L12, L15,L17, L39, L45, L63, .78, 1.83, L85, 100 or
~ L104. In additional embodiments when the humaﬁ heavy chain framework acceptor
immunoglobulin is Kabat ID Number 045919, the heavy chain contains substitutions in
atleast1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, or more usually 15, of the following
20  positions: H3, H5, H13, H16, H19, H40, H41, H42, H44, H72, H77, H82A, H83, H84,
or H108. These positions are substituted with the amino acid from the equivalent
position of a human immunoglobulin having a more typical amino acid residue.
Examples of appropriate amino acids to substitute are shown in Figures 1 and 2.
Other candidates for substitution are non-germline residues occurring in a
25  framework region. A computer comparison of 3D6 with known germline sequences
revealed that heavy chains showing the greatest degree of sequence identity include
germline variable region sequences VH3-48, VH3-23, VH3-7, VH3-21 and VH3-11,
with VH3-23 being more preferred. Alignment of Kabat ID 045919 with VH3-23
reveals that residues H74, H77 and/or H89 may be selected for substitution with
30  corresponding germline residues (e.g., residues H74, H77 and/or H89 when comparing
Kabat ID 045919 and VH3-23). Likewise, germline sequences having the greatest
degree of identity to the 3D6 light chain include A1, A17, A18, A2 and A19, with A19
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VI -13-11 (4152300/ BAA75053. 1) A19 (x63397) *heavy chain and Light chain from
the sane zwél 288% (0-81, Hirabayashi et al. NAR 20:2601). KQaBER 3005
sequences & ed herein are publicly available, for e®&HWWL/46583m t he
Nort hwest ern Uni versity Bionedi cal Engineering Departnent's 5 Kabat

Dat abase of Sequences of Proteins of Inmmunol ogical Interest.

T ot oy R mod et HeeldleShTIbOIod RirRBA p BARHE LB alomoermion or
Structural Bifrineivorkaid e of thexe Penfies RqBsRKs DR selgélﬁg)g&%s;itq :r;{é’ﬁﬁ’lém‘

accessible via the Wrld Wde Wb_internet and is descr n et

al . (2000) NiRg eorresponding geamline rasidugp3s- 242, Germl i ne gene sequences 10

referenced herein are 14C ' I for exanpl f.ra he tional
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I's provided bymligl g#%ﬁ O 8 SEP 2005 . PCT| USD1/ 46587 I n
a preferred gnpodi e t,Ia hu%n?ﬁrézggggda%%g%g%@g oF lgﬁgl%%uggtgmmnsr HEOYSE
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consi st 18 bubsloup 8 wikPieBoRbiVE AGBHYH et WL IS, Sorr eshonding 306

residue and (ii) a heavy chain. conprising
M OF

accept or fr arsnafyiog the eesiduarpesitivks thichrijffetfronh #RdonsHBus. PTIRES Bakr¥pé
three residugs.sel ected f.rgmthe. roup,consi sting of H49, ~HI93 and Ho4
substitut ed FTHFHEERHPYEEIRAH n%‘ﬁg“qnéé‘fi’éﬁi’eﬁ,nh%,%@mtyoﬁaw ozgard east

one, pref er apdsidubyElos¥totthe Bifiding Sitd ib1§ ' g oS St of
H74, H77 10 and H890i sosubst(iﬁtbgt ed%?tpagéﬁg%%tgﬁ%nh%ﬁ%ﬁg teéréﬁrw %Pog

resi due. . | nreiaindheanoyseresidusd Howyet,ifthe unusual mensezesidanisidootiypdtant foe
e . . . kit esk pottant i@
o1 si oy Eingu 38 v dnebldndihe aclintfinde GaBEtey BfbRatause foridue may |

f r amewor k  hasteaty imsmiogemiclneospiisies in'itR hutahBe daktiod(. es?th&H
substituted with .a y&i&n\{%%dresi due 36 substituted g{gh\}\nﬂ{eh a fbg’u‘g?"fﬁ’a%nd/ or

resi due 46 sHsSPsloes QRPT 5PqyleneR) is aetpally 2 pmumon eesiduestimthe conprisi ng

350, COF St 6 SIBHBK S Lt B LSl

and/ or

20 Table 1: Summary of 3D6 V-region sequence

Chain Heavy Light
Mouse subgroup 1D (002688) I (005840-005844, 005851-005853,
(Kabat seq ID#) 005857, 005863)
‘| Mouse homologs 002727/163.1'CL 005840/1210.7
(Kabat/Genbank) 002711/H35-C6°CL 005843/42.4b.12.2°CL
002733/8-1-12-5-3-1(A2-1)'CL 005842/BXW-14'CL
002715/ASWA2'CL 005841/42.7B3.2'CL
020669/#14'CL 005851/36-60CRI-
Rare amino acids (% | N40 (0233%) Y1(.035%)
frequency of D42 (0.699%) I15 (3.3%)
occurrence in class) D27 (0.867%)-CDR1
178 (0.677%)
L85 (0.625%)
W89 (0.815%)-CDR3
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10

“*heavy chain and light chain from the same antibody (O-81, Hirabayashi ez al. NAR 20:260 1).

Kabat ID sequences referenced herein are publicly available, for
example, from the Northwestern University Biomedical Engineering Department’s

- Kabat Database of Sequences of Proteins of Immunological Interest, 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 Jambda germline V genes (as a division of the National Library of Medicine
(NLM) at the National Institutes of Health (NIH)). Homology searching of the NCBI
“Ig Germline Genes™ database is provided by IgG BLAST™.
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The basic approach and an exenplary cell fusion partner, SPA& Sﬁrjﬁ%@s use
in this apg,r 6517ave been descri bed by Cestberg et al. Pd 36
Cest

(1983); erg, US Patent No. 4,634, 664; and Engl enanPSiT/QﬁPlMGSBJB
Pat ent 4,634,666 (each of which is incorporated by reference inits
entirety for all purposes). The anti body producing cell |ines obtained by

this nethod are called se the are fiescended fromthree
cells; two huir;l;n and oniel{éTg%?%ndlbW% 7 gdyraf thejpeesents f used
with a human Entiguonydiss Dghtahiin@ nogenei ¢ 25
hybrid cell, iﬁg%—sépkée S(IED),?Z @cell Ic@%fels% @?%urgmgm%&p%@%n %ﬂﬂf‘ . The
xenogeneic ¢ gnd Gmafﬁ%pmiimnmrk,dﬂieﬁmwoﬂeh Y45 ohed)
obtain an ant . i omas have been found to
produce. agtl b%rﬁ%‘i'éb Y e st F%gf%%é%% ﬂ?ﬁtﬁé ”H?%GWW&%I!%MG
cells. Thé i mndrﬂmﬁb&iﬁﬁeﬂmﬂﬂhb% Y mﬁ@ Ieen 30
| ynph- nodes or bone 6 of a hulhran])@gon%rg maﬁ@l&b&@glsﬂeg@ﬁ

speci fic ant j GpERpLS H’rgr% %@D&S@ﬂ d eduman Mdptdrd:'rquGkahbﬁ‘amwﬂeh \l‘iﬁ%

NG, 95 01, kRt gRESly GRY or GITHILERS kl0d BOUNE B ek |

Vivo or in vitro. rrn VO

PCT/ US01/ 465393 anHp4 swbsaungcpwtth tHeycotresiondty SO fashiub)! Uib?go%ﬁﬂﬂfdﬂ Za‘°t gl

AP, a fragnent the | ar ger pol ypeptide containi ng A gren
an anti-idi ot3f§ geﬁ?QqIISM‘}of earesidis ssleate dﬁpmphe gmulsomnslstmgloﬁﬁﬂ Btel I s

are isol gped ﬁnﬂ%%@@uﬁsﬁﬂﬁg&’%ﬁ%’&n@&%@&g#&m l é e adm ni stered

anti body therapy. For |Ig vitro imunr-za fs are typically
exposed to antlgen for apnoneqﬂcfeﬁec?erﬁﬁodi&)&ﬁth'hu&aﬁ&@d@n%&‘d@ f

RPM - 1640- (sqgv cmat iﬁpra ghagxgl emented with 10% hunan &gger%res%e

i muni zed B- Iy '&y?légi“ﬁ afl{%‘é COmpiSREsR Hetiablngomain cowiprising mmirimes
SPAZ-4 by wel3D&VD@DRE DS Burnkios reated with 40-
50% pol yet hyl ene, ge‘icol of Wloocggﬁgggﬁﬁe\{vhﬁﬁ qne&%‘ﬁe‘g%rgﬂ’@ g Ees ‘F‘E?‘r about

5-10 min. 10 SERS mmwlmxeambm&dmmvmmr@mm@gm@ded in
nmedi a sel 1§Ct ¥ HAT or AH). Cl ones

d ,
secreting antl odflgt{alg“gaw Srselflhge?‘gﬁg’ﬁ %‘ged(‘ﬁﬁ ﬁﬁlﬁfﬁ@ﬁeﬂﬂdf( phgavyrehain

i dentifi ed byomprsing 3DGVEH CDROSR £ bi nd
to A(3 or a H@%ﬁ‘@sggh ereof . Tri on%‘gﬁ%fr%g%?% fﬁ%’hﬁ antﬁ%h%‘b‘ge%hﬁgmgng t he

desired spec @@WQW@W%(A),I%ldmmtsubglMﬁeHMMleMﬁhd]u;e and

grown in vitg& The . tri.o i ne bt aj ned are

t hen tested foFdl{&F%ESélBé{ tﬁfé&%w{ﬁe% an%r 5°”§%§@WP %ﬂs“m% dgh

triomas are Yathatser£S), ;esmaﬂﬂsubdmnedimthatthﬁqm%%r ?é%lddé%@'sﬁﬁstﬁﬁted with a
20 wval (V).

In a particularly preferred 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 aggregated AB1-
42 (e.g., as determined by ELISA); (2) binds AP in plaques (e.g, staining of AD and/or
25 PDAPP plaques); (3) binds Ap with two- to three- fold higher binding affinity as

compared to chimeric 3D6 (e.g., 3D6 having murine CDRs and human acceptor FRs);
(4) mediates phagocytosis of AB (e.g., in an ex vivo phagocytosis assay, as described
herein); and (5) crosses the blood-brain barrier (e.g., demonstrates short-term brain
localization, for example, in a PDAPP animal model, as described herein).

30 In another embodiment, a humanized antibody of the present invention
has structural features, as described herein, binds AB in a manner or with an affinity
sufficient to elicit at least one of the following in vivo effects: (1) reduce AP plaque
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very high |l evels. Expression |evels can be increased by cl onw :émti body
genes fronwép& 4965514 oma into one or nobre expression vectors, SEP 2005
transform 3 ector into standard 20 manmal i an, bact eri CTArSoyeas8t cel |
lines. .b. Transgenic Non-Human Manmal s Human anti bodi es agai nst Af3 can
al so be produced from non-human transgenic manmal s havi ng transgenes

encodi ng at |gast . egnent .of the human 25 i mrunogl obulin | ocus. Usually,
t he endogeno ugmﬁ%g%igqgﬁﬂflﬂl%@ dewmation; Q) aeduce jevalspfsolubleehPi(dyredace the

functional |y haak aLably. -t ot of Lt h ,
| unogl obul i e e peaclohy, SSREARER Wit on SISBARL allrob Ta s rameligrae

chai n conponaideast omophysiolagital\sgriptom afsociatbd I M arhy ielaiég{d%r-%%§ and
i ntroduction 681‘. exogenous.i nogl obul i n genes can be achi eve y targeted
honol ogous 30(6) LopioNFs cagnifive CHRR. | nt r oducti on of YAC chrompsones. The

transgeni g mammals res | 1 hi are, c e of fuynctionally
rear r angi ?g t he i mmunogl o%igpféﬁfe%;%ér@nﬂ%ﬂ@g Pocﬁfg%bthiBFeé’s%Wﬁnﬂon
repertoi re of hasstrittudil ésaturbs, wa dissuribell hefejrp and StclicillpbRds 99 epifdpl2/ 46237
PCT/ USO1/ 46587 en:odedﬂaﬁ human _i mmunogl obuli n genes, wi t hout exSr essing
endogenous - i FATRTYI&S ?F’;éﬁéé'ﬂ?f'néﬁproduction and properties of mammal s
havi ng these. properties are described in detail by, e.g., Lonberg et al.,
W93/ 12227 (1993); US 5,877,397, US 5,874,299, US 5,814,31.8, US

5,789, 650, US 5, 770, 4293. Heman6bitipodis 5 US 5, 633, 425, US 5, 625,126, US

5, 569, 82? US 5, 545, 806, Nature 148: 1547 A1994), _ Nature Biotechnol ogy

14: 826 (1896), Kucher | ajampn aptgbagtiosiagrinst A eve provided by variblyoif tachniques

i ncor por at ed eqhl.. | ool for .all.purposes).  Transgenic

nce are parﬁ%%‘%g?{eﬁ u?élgghé&aﬁ%ﬁjbo%%ﬁ? ?%?ftﬁ‘?de'gv eSibiva bindingyy

i mTuni zi ng a experimgms) ar ot WiNTRY have N @bpé& g - or

Kucher | apati, % 8 a, wth AR o?ﬁ{ih 10 frggignr;.;dgt ?h?%%@l@gﬁg)gﬁﬁigf%%eg

anti bodi es ar® B ébé\“gﬁsdiﬁe of the mopseynarodipnals describedrhersin hHuman entilsodies

sui tabl e nyelQgg; lselebREERN S AR GpRveRt i onal..Kohl er --M | st ei n t echnol ogy.

Human pol ycl onal Sggjlteisgllg I es ogg g%fcglgarﬁ HORESOPHEETY B psine PR afBr om

humans . ilénurastsinwhtdogan, androtbygerieting @aibodiédaRizes tollecBYS Br té)‘ﬁ' onal

ant i bodi es can be %%cent rated _by affinity purification using ‘% or ot her

anyl oi d pept iTa&ays °§ a ARG ‘}n@dtﬁ‘é@gﬁﬁﬁbgﬂhamhgaaﬂw Bytylk speaificit.

further approach for o%at-ﬁqn?gmm&q nti-A(3 antibodies is to screen a
celT's7acco

DNA I'i brary from human ) g to the general protocol outlined
by Huse et The basic approach and an exemplary cell fusion partner, SPAZ-4, for

use in this approach have been described by Oestberg et al., Hybridoma 2:361 (1983);
20  Oestberg, US Patent No. 4,634,664; and Engleman et al., US Patent 4,634,666 (each of
which is incorporated by reference in its entirety for all purposes). The antibody-
- producing cell lines obtained by this method are called triomas, because they are

descended from three cells; two human and one mouse. Initially, a mouse myeloma line

is fused with a human B-lymphocyte to obtain a non-antibody-producing xenogeneic
‘25  hybrid cell, such as the SPAZ-4 cell line described by Oestberg, supra. The Xenogeneic

cell is then fused with an immunized human B-lymphocyte to obtain an antibody-

producing trioma cell line. Triomas have been found to produce antibody more stably
than ordinary hybridomas made from human cells.
The immunized B-lymphocytes are obtained from the blood, spleen,
30  lymph nodes or bone marrow of a human donor. If antibodies agaiﬁst a specific antigen
or epitope are desired, it is preferable to use that antigen or epitope thereof for

immunization. Immunization can be either in vivo or in vitro. For in vivo immunization,
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20 al ., Science 246:1275-1281 (1989). As described for tri on‘ﬁl n%dﬂngﬂgl ogy,
such B cel{ﬁ)&ﬁ%@e obt ai ned froma human i nmuni zed with AR Fr S,

| onger pol ypep s containing AP or fragnents or anti-i di RET/PBe1/46587

anti bodies. Optionally, such B cells are obtained froma patient who is
ultimately to receive antibody treatnent. Antibodies binding to A(3 or a

f t th | ect.ed. di h anti bodi 25

bi i ng. 1 agrie NS ek el St B s Fmiaigsd wis AR 6 fvemientibemotbod by
bi ndi n SEEHEh U LR IR Witk Af s fogen

eahnol ogy.  Saer BORbEpscoftiils AR of S, b0 M- AP BTl wo

92/ 01047, Herantibody toAB, I komém8ihéds) Beelldians Rblafli ' 4
Wnter et al. , 858, 657, Hol |iger gﬁ al ., 0s fg%né%h%,sﬁgiag%ﬁﬁ@gﬁset

.US ~
al., US 5, 733‘?@9‘6 o basiniststd aatibady Ehet?ysFtﬁleﬂliym'mam)taﬁofm,B?h\Ahi chis
i ncor por age - entire r all, purposes)..ln these
net hods, t5| i Q%P?Q%@%ﬁ%%ﬂ%@"&%&%‘&?ﬁ@%&&ﬂe&’rﬁ’%ﬁéﬁtﬂé‘rfi&y inspmedia such
di ff er ent  antas RRME46400(stdBigl ' | all'y
i Spl ayed a5 Fv of Fab 1 agmonr e segr D eupRe st O RSt 3,
PCT/ US01/ 46587 di spl ayi H§ Ewunizsd B-lymphaeytes aresfuseddo apenodeneicthybed eell
sel ected by Al ' | ( eptide or fragnent thereof. In
a variation g?&% %eg%%gg@%{@%%%&gnﬁaeﬂboﬁ ﬁﬂﬁgﬁnﬁ’ﬁ?’%‘ifﬁ% eHERAtGdgVitnd0-
bi ndi ng specis0Vepelyethflene glyelaf MWNLI004008) bi Abagh3 Cdtgrdae @?@%ﬁ%-%@e”n
Wnter, m) 5(%%/ 20791. | hi s net hod,, either the heavy or light cha
vari abl eT egi sgfeﬁen@ragc& ths fusion myxtusgand pragagated ie s diaselectvefor itrg
material. |f dedifdd KyHadP ' i | 2 Jediqn is selected as
the starting [erillé'éedri al .',apgé?%hgég‘ (?i Erjéréioggy%%#@?ﬁ%@%ﬁ’%%ﬁe reﬂ’é‘ﬁ?fgr s .
di spl ay t he- binding speeificityareridentified tiyeassayingihe (iorta cultdde mSdud for ﬂie?efbtﬂiitPQO
material) and d'é‘fer nt he% chain variable region. The heavy chaln
vari abl e reng"ﬁﬁtoaj?‘ oﬁﬂ)ﬁﬁﬁﬁﬁt eqfy dijomasipseducingdumap antibodieschavingethe heavy
chai n vari abyesi ' 'tyA‘arQ ' .1 O specihfic binding for A(3
(e.g., at | eagstde?%geg%ﬁl pre g%%ﬁ%%?éﬁﬁgl@gl%ﬁ%&q@e Q’écﬁ]gﬂ“g’d." Vifi@ In
human hebyy ctigim mealiumbTke trivgiase]llliegobhiifedRiadien tBRA fSahY ﬁ?ili?}ftﬁf’oind AP

nthis

starting materi%l_lé for consfructing a further phage l|ibrary.
library, eacf$ en{felSPlays t he same heavy chain variable region (i.e.,

the region identified f - | L brar and a di.jferent

light chain variable ré’gﬁ‘ﬁ@ﬁ?@#%ﬁ&%ﬁ%@ﬁ)%ﬁ‘Q%@%&P ‘f?gaﬁbéocgfﬁ%ﬁ ned

froma | i br averydfigh lexelsaBypussiomievels am bbinerdasality &M@aﬁtﬂﬁh?%&nes FER

phage showi “%02155%@(? specific binding for A(3 are selected. These phage

di splay the Varianl e YJrn expressiomprcdre: 3ndrivanstarmingthenyestarinto istandard.

These ar20 boﬂiaﬁﬁnwbdcyeﬁah%ﬁt%um or simlar epitope specificity as
| .

the nurine starting material.

<

b}

-b. Transgenic Non-Human Mammals
Human antibodies against AB can also be produced from non-human
- transgenic mammals having transgenes encoding at least a segment of the human -

25 immunoglobulir} locus. Usually, the endogenous immunoglobulin locus of such
transgenic mammals is functionally inactivated. Preferably, the segment of the human
immunoglobulin locus includes unrearranged sequences of heavy and light chain
components. Both inactivation of endogenous immunoglobulin genes and introduction
of exogenous immunoglobulin genes can be achieved by targeted homologous

30  recombination, or by introduction of YAC chromosomes. The transgenic mammals
resulting 'from this process are capable of functionally rearranging the immunoglobulin

component sequences, and expressing a repertoire of antibodies of various isotypes
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20 4. Pr oductlon of Variabl e Regions Having conceptual |y selggtsgd CDR

and frane onents of humani zed i munogl obulins, a varl et

nmet hods are aval abl e for producing such i munogl obulins. 65§7 t he

degeneracy of the code, a variety of nucleic acid 25 sequences WI |1 encode
each i mmunogl obulin am no acid sequence. The desired nucleic acid

. . by PCR
it agenes gag?&gg&;%ihaﬁﬁﬂr R L
a | eot imtermegliobtk gends de of MRtk
sulbgflngﬁt |egnI delet g g aGThepm onm?aﬁg\rtegﬁgsgt ar Ilia?/{n g{lﬁgr ::)rl\llg\ )
See Adel man QFOBgFties ?111185 i1‘7@83)3 Iﬂqbéﬂ%faltﬂégﬁ-ﬂl&ﬂ gﬁlﬂ@;ﬂé& i de
DNA | t
miration to ?Ch!?%gggpﬁt’?'ﬁ?%naf% B PLASRE S 5280.850 356 5070025, 1581, 0
DL ™ e 02! 4poa e ha At o s, Hﬁgwfg 8"{‘2?2”5’?;‘?‘“7‘%%’399%?& o5
the ol i gonucﬂ@z’f ¢ oy 6?’?’1?2? 41:§ 66@%%@(3&“?% apath| W, %]dl%ﬂ“tle(ﬂ%%)@@chgft he
target pol ypeitHie %oréted%?'rﬁf&én@@ﬁfts &gﬁ%&supar.l%f?&% 51‘r elhig ggl e

segnents of antibodies produced as descri
light chain particulatly snitahilenAntifAR hititexies ardobtained by lmﬁiunfﬁﬂ?@hﬁﬂgéxﬁ@d' eS)
are typically linked to at |east a portion of an imrunogl obulin constant

regi on (Fe), Dopkymanmammal. suclyes despribastby honbsegyorikuehenlapati surracwitk Agnar a

t
br ocedur 10 ¢ EAHRRRaRER Mfioqt3R Bhodi@ A5 RRDRATT. fley Siie Prirbr Famonel o
cells (see Kaimmimals t@duitableupyelomaell Lines wingdonveMthal RIBIELMilstehdtebhmilopphi ch
IS i ncorpora%by refer nce inits enti rety for all purposes). Odinarily,

the anti body 9 robylonal abtehqﬁhqsmgnﬁlsenamma indhe forminfisaruovfrem dnmans

regi ons. The;jhaaw o] hin

CH3, and CH4 r egi oﬁ% Ihéﬁll ant| Fgl?jl gﬁéeggﬁ?@(}} %Leérheﬁ?nycqﬁ%afl% g‘bH?
havi ng al |t ypeenivited by affiity puzification usifg il @r@didﬂ@nigﬁ% bgﬁeakﬁﬁ)afﬁrﬂ@ and
| gE, and gny |sotype I ncl uto}I,iIng s[ChE IgGZp gG3 an 5 The choi Ce of
const ant 1 egF‘??ﬁe pends,. in part, V\/net her anti body- dependent conpl enent
and/or cellular nediated toxicity is desired.. For exanple, isotopes |IgQd
and 1gG3 have conplenment activity and isotypes' lg& and 1g&4 do not. When
it is desired that the :Phagdibﬂplayadghodmurmni zed anti body) exhibit

cytotoxic activity, constan in is usually a conplenment fixing
const ant domain and t h§ értggrsagpgoa foro taining human anti-Ap antibodies is to screen a

- DNA library from human B cells according to the general protocol outlined by Huse et
20  al., Science 246:1275-1281 (1989). As described for trioma methodology, such B cells
can be obtained from a human immunized with AB, fragments, longer polypeptides

containing AP or fragments or a.nti-idiotypic antibodies. Optionally, such B cells are
obtained from a patient who is ultimately to receive antibody treatment. Antibodies
binding to A or a fragment thereof are selected. Sequences encoding such antibodies

25  (or abinding fragments) are then cloned and amplified. The protocol described by Huse
is rendered more efficient in combination with phage-display technology. See, e.g.,
Dower et al., WO 91/17271, McCafferty et al., WO 92/01047, Herzig ef al., US
5,877,218, Winter et al., US 5,871,90‘7, Winter et al., US 5,858,657, Holliger et al., US
5,837,242, Johnson et al., US 5,733,743 and Hoogenboom et al., US 5,565,332 (each of

30  which is incorporated by reference in its entirety for all purposes). In these methods,
libraries of phage are produced in which members display different antibodies on their
outer surfaces. Antibodies are usually displayed as Fv or Fab fragments. Phage
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typically 1g@. Wen such cytotoxic activity is not desi rabb%, t he const ant
domai n maywohB4edz7t he 1g& class. Choice of isotype can als 2P kR 2005 assage
of antibody into the brain. Human isotype Ig3 is preferré'd:.'”'ilﬁ%fﬂf58 hai n
constant regions can be |anbda or kappa. The humani zed anti body may

conpri se sequences fromnore than one class or 25 isotype. Antibodi es can

Separ at o heayy i autodich B dfice SR th Mk d iy R pyicicntio X

si ngl e chai Afnpeptided fmginentthéredf, heavy and |ight chain variabl e domains
are linked through a igacer,. .42 06 SEP 2005 WO 02/46237 PCT/US01/ 46587 6.
Expressi on of Reconbi ndR VAF#iionnefithe pimgerdisplay mathod hurean amtilodiesieaving the

ant i bodi-es ang,d;ypi i ' . I inant expression. Nucl gl c acids
encodi ng humbﬁ?%%bﬁgﬁwg’ﬁgqﬁgg%%ﬁﬁﬁ% i°§Bf"8PF cﬁisé,‘oeeo‘gzﬂ%gnﬁéy
linked toScoft2891.r hothimmethed,eithersthe heslyl GHlipht i eaiaBlk rSpiba of HeSelctid

| i ght and heavy. chai.ns,can be cloned in the sane or different expression

vectors. The CAUHRRM 18 Usstash startingmatesialoHufar exemple s light chaip warisbly
linked to cqogg; ' I e i wector(s) that. ensure the
expr essi on o?%égr#u%%gﬁg%g?%n po| %@%%é@%@%@‘sﬁﬁﬁn%ﬂlﬁ&gd?w ences

i ncl ude, but neambensdisplby thet sanhetlight ¢habmredrible l(egioﬂ-(i.e.ﬂm'felﬂlﬁideﬁtﬁt%&%h%}i or
het er ol og_ousﬁgéogo#erst), signal 10 fequ.ences, enhancer el ements,” an
transcripti offi"t 8 H AR ib&ﬁ%gaabm@?.emg@peﬂbswquhemmbbﬁmm aront r ol

sequencegpar @bdedr h G ) s i _of _
transform ng or -trz;ﬂnds??gg{tb?ﬁgggtgar %@ih?ﬂ?gsl{éa}é}g%éﬁ@geaﬁglgmge‘épg?gﬁas
been i ncor pshewiag sirongspecificdinding foraA R () sét ledsh £0*hedipréferabB) #h 1Akt RS Mtgler
conditions sui te?bl %aﬁ‘&lor hiagh | evel —expression of the nucleotide sequences,
and the col | &3¥GHF%ande ibeayy; iin vagiable region fross thisphaee hensenvebasia es.

These expr.es siadthoRateRASoREGstriRingH futh ' i <host__ar gani snms
either as epi §oneg\sllﬁor asoaél mt@iél a paﬁﬁﬂg'?gﬁﬁleﬁ%o%&%ﬁ%'g Y :
Common : ?/ ., efpplys Manﬁdteavsscmaﬁablmgient(i anthepégien ﬁlﬁﬁtﬁidll- from the first
anpi ci -resi st ance r cip- resistance, tetracycline resistance or
neonyci ni*?es ﬁingaﬁgg’)mﬂ)a%g? %’i%re&@c‘%‘?ﬁ"iﬁlﬁ vgpab 6%0120'1%@13@ chaip ¥asahlered with
the desired Rioreseiehamied Go8ea likas) frb‘gf@ﬁg@a Binaft Variabd i ;
4,704,362). E. coli is one prokar yot?c ost pgrt [ ct’ aarb#é}%gtgﬁa‘br?%?nsél oni ng
the pol ynuckesin, phageshoying st spegifirtiinding dor AP erepselested! Thesephbgeodisplay her
m crobial hogts .suitable for use include hacilli, such as Bacillus
subtil us, angleo ana eéﬁglg%qf%gp@fqt%}g an anti-Ap antibodies. These antibodies usually
have the same or similar epitope specificity as the murine starting material.
20

Q

4. Production of Variable Regions

Having conceptually selected the CDR and framework components of
humanized immunoglobulins, a variety of methods are available for producing such
~ immunoglobulins. Because of the degeneracy of the code, a variety of nucleic acid
25  sequences will encode each immunoglobulin amino acid sequence. The desired nucleic
- acid sequences can be produced by de novo solid-phase DNA synthesis or by PCR
mutagenesis of an earlier prepared variant of the desired polynucleotide. |
Oligonucleotide-mediated mutagenesis is a preferred method for preparing substitution,
deletion and insertion variants of target polypeptide DNA. See Adelman ef al., DNA
30 2:183(1983). Briefly, the target polypeptide DNA is altered by hybridizing an
oligonucleotide encoding the desired mutation to a single-stranded DNA template. After
hybridization, a DNA polymerase is used to synthesize an entire second complementary
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25 such as Sal nonella, Serratia, and various Pseudononas spgfg 3 4 t hese
prokar yot iwgo oBiesP, one can al so make expression vectors,\ﬁg% 4ﬁ4§§
typically contaln expression control sequences conpatible 88 0st
cell (e.g., an origin of replication). In addition, any nunber of a
variety of well-known promoters will be present, such as the |actose

pronot er syskRand oF thé teagﬂm@ﬁﬁt fﬂcbﬂ)or&é%hﬁgﬂqﬁ%%éoﬁ% Pﬁm%ggaiageg&E&& X

pronoter 30 system or pronot er "system phage Fanmb e pronoters

wi || typi cal bglecteshaltesationdn thectarged polypeptideINAY Wit h an operat or sequence,

and have ribosone binding site sequences and the like, for initiating and
conpleting transcription and translation. 43 08 SEP 2005 .WD 02/46237

Eﬂ gigilﬁ)ﬁ%{g;a(c:xcﬂgomicmk%n nt X h’s?r ﬁogltsowufﬁfgti Iglrol e vectors

havi ng exé)-ressi on cont evawumgmtqd@ﬁbodiempmﬁmﬁ)asd&scr'fheﬁgilprac(é.g.,

replication, ,tarmnat i sgguenc and th 1 ke. as desired, Typical

pronoters in glfef'}gg%gmbi]@élﬁ ﬁﬁ"gw Eﬂg'i? éeai?%égfé?h&ﬂﬁ% ﬁ]’l’é‘?mﬁ?‘i»(% bymag anftibadies)es

| nduci bl e yeagltypicallsplisied tb mbwa,pmﬁtiﬂﬂﬁogmagﬁb@%&%ﬁ@g&gho'
nsi ble Tor oSe

dehydrogenase, 1socytochronme C. and enzynes resp and
gal act ose utypisalythaef a human inmmiunoglobulin. ciiwmay eonstant regiemDNA sequences

1l cult b d. d th ti f
Che present - PHOSHBGR aplorghtis Slen et RhoHE nibbhaleChone verh o MBaRssin . or
f ragment 50 t hprefahbly imaRridlinaTs salls (secFK%at.@ea@,%lujlbﬁh, Ch@LRer a W IBFRI6GIET S

N.Y., NY. (1987). Eukaryotic cells are actually preferred, because ‘a

number of sufQashpEwhishis inepiporatertly referandedn dts eptivetyefor al putpaises)o Oudinarily,
proteins (e. ' gy i .have been. devel di.nt rt, and-
i ncl ude CHO gjee I ﬁhﬂf)?lrf?ﬁes : va%?%hggg%l?g%q’? g'ilﬂ?]ﬁeeasvy cpﬁlﬁé’og‘ﬁg'iﬁﬁglﬁ%f %aY/y
nyel oma cel | cHzin bonsemt regiont usaaky ticlwids 6Hl$bin?e,®HD,\’(bH3,%ﬂK§H4 Figedima! kY
the cells are [1*% hugn. . ((%pr essi og vectors for these cells can include
expressi on c8ffodies despribad bereindinelyde antihodieshaying allitypesoificonstans segions,
pronot ery5 an ; . Iaw ) 4: 99 and
necessarhy5 pr glccess gl% |’2 %}P‘rgg#%ﬁ a§{l g@s’,amsiuc agprei %g@g‘#%%@i&ﬁﬁé%@%@d
RNA splice sig@s ,'}:hmcbhpimtelf gbustani megion d&penlds)dn pam,rwhhtlhemahﬂb@iy-d@éﬁddigt or i
sequences. 20 Preferred,expression cqntrol seguences are pronoters derive
fromimu nogF%@F@ﬁn{@g{‘f’éﬁgﬁ@ ?&ﬁﬁa 5‘2?9?%@,&5‘6‘??‘-- ré’r gEymPleoifatopes Jg&il
cyt omegal ovi auBIg@3chavb GomplehenPri g4 25&@1;@' 8: 1992) .
Al ternatively, .ag?t:gi body- c_gdi nn 'seﬁr?gesm%?ﬁs%gehi nco por%%%oﬁ' ivﬁﬂeﬁ%}%nsgenes
for i nt r oductesined ihat hetantibedsienge, latmanized antiedyi) exbibiteniotexicl astivityetheent
20  constant domain is usually a complemqnt fixing constant domain and the class is

typically IgG1. When such cytotoxic activity is not desirable, the constant domain may

be of the IgG2 class._ Choice of isotype can also affect passage of antibody into the

brain. 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

25  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 Fv, or as single
chain antibodies in which heavy and light chain variable domains are linked through a

spacer.
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25 expression in the mlk of the transgenic ani mal (see, e.8§ @g et
al., US Sﬁé% /?%7% Rosen, US 5, 304, 489, and Meade et al., é 497992) .
Suitabl e tTan%g¥i%s include coding sequences for Iight andEUSAY4S87 chai ns
in operable linkage with a pronmoter and enhancer froma mammary gl and
specific gene, such as casein or beta |actogl obulin. The vectors containing

the pol ynucl eoti de sCAYeNERNGlonioRELSTindf Mripodilf 30 heavy and light
chai n encodi ng sequenc uences) can be

transferred into the h&ﬁmem,lhumaniaeﬂhndmﬁnmmﬁﬂadﬁﬁmd@bi@my?bﬁu&awdi ng
on the type _of cell %ﬂ ar host. For, exanple, calciumchloride transfecCtion

i s commonl y TRSPIPMATE expressionydupieio aaidsensogding hunanizgd dighirant/heaxyi9has 58 7

prokaryotic : éédﬂﬁ,ge : Bl . , lL.ectroporation,

| i pof ect i gn, 95‘11113% ol | St c’s&glr&gillfg - asgmgﬁéﬁ%ﬁ%gﬁoﬁ@ 1% ot her
cel I ul ar $oswvectors Sdhe dightearel Hepvy Saaity @lbe@lomed in tHd¥ane ok Aiffdrbd Bkptossidh
Laborat ory Manuyal é.(h:gm‘&prin Harbqgr Press, 2nd ed., 1989) (ijr(gg?morated
by referenc e.v?qlﬂorpt é??n??%? epgoding imgymeglobulip ghaing\are eperebls ligk@cgtq 0

t ransf or m maggmidl 3¢mieRs ' t%:?mlgr | ast fusion,
| i posones, el ectrg%%ragésgﬁ%%ggsns%ggfﬁﬁgﬁ?ﬁp%n seéﬁege é%%ﬁ‘&? Sanbr ook et
al ., supr.a) . immEypogiobulincpalypeptifies. rBapsepsion contmblnsetsencey inclage,hasare abt be

m croinj ectﬁﬁ i.tna.? ferti Ii{sz(?d oocyites, Qqr &an be i ncorporated into the

PSR Q. PEYRpke &,ﬂaﬁﬁéi&-?ﬁé%ﬂe or betggolagous prozpaters);, signalf er r ed

genone of e

i nto enutd eatfieRsydbancet Bleftaf, &%ﬁ‘éﬁs&gﬁ{idﬂ Bfhinatic %ﬁg@{c&a Cl%rgﬁ%tl%rﬂﬁe

separate expression vectors, the vectors are co-tran
expr essi on ag¥pressiparaonirobsequences are eukanyotigpomdtérsystems trevestgrs egabld,oft he

whol e ant i bog| heir dieters, individual light and h hai ns,
o ner | mmunodPRFAE P eTisfd sut U oo s ARRaB 058 R 11 o0

accordi ng t oimsbpofRedings thee@prfopsiatthobt) thedobt is nnthrled dndFEBAHAsSHithak e 15

precipitation, affinity colums, colum chromatography, HPLC puri H cati on,
gel el ect r ofidighdevel gxpressian pf the nueleetideseauences; and theaw]le®iontand purification

Purificaj{ °n°£‘§95#d§g‘?5§t%5§; ﬁg%die \. Y., (1982)). Substantially pure

I mmunogl obul Ins o about 90 to 95% honogeneity are preferred, and

98 to 99% or nore honoFheseiexpressisi veutes ard t9picallPreplibdtdé RS Ubit 6lanissAS . 20
7. Anti body F.raﬂrrent.s Al so contenplated within the scope of the 1nstant

i nvention ar BBheT BRIERMES T4y AR ARtesTal prripfdhe hew ghiempsomel Bbde ammenly,
non- human, Cc&ipikion RBrLoni 8 ection markers (e.g., ampicillin-resistance, hygromycin-
resistance, tetracycline resistance or neomycin resistance) to permit detection of those
20 cells transformed with the desired DNA sequences (see, e.g., Itakura er al., US Patent
4,704,362).

E. coli is one prokaryotic host particularly useful for cloning the
polynucleotides (e.g., DNA sequences) of the present invention. Other microbial hosts
suitable for use include bacilli, such as Bacillus subtilus, and other enterobacteriaceae, -

25  suchas 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, a beta-lactamase promoter
30  system, or a promoter system from phage lambda. The promoters will typically control
expression, optionally with an operator sequence, and have ribosome binding site

sequences and the like, for initiating and completing transcription and translation.
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anti bodi es are provided. In another enbodi nent, fragnents OB

ant i bodi egv(gw provi ded. Typically, these fragrrent s exhi

bi ndi ng t 1% nwth an affinity of at |east 107, and NEF@SPE/MS&& |y
108 or 109 M 1. Humani zed anti body fragments i ncl ude separate heavy
chains, light chains Fab, Fab' F(ab')2, Fabc, and Fv. Fragnents are

produced by reconbl nan es nz c or chem cal
separation i nt act %ﬁgqu ’?'#lsas yfggtﬂgl%d% éég&;&ﬁmwlﬁk/ 46237

PCT/ US01/ 465gacc8aramks 13@ phefeirbdgéasbhost Owith BEitabRevictdrs Fiving e§sﬂm%hﬁ§i
Model s G oups of 7-9 nonth old IS?DAPP m ce _each are inj ecteﬁ\nth .5 nmgin

PBS of pol yc#eeH%nccaﬁq 8-+ PYOBAteIS)s R eTigIno amhcanp& tm&mumcs amhhehkeAl |

Vonoot onal o Sakefed e pndit e sfitul s S8 onollle BRI Bot Bl Byobrigg o

or |ongers foasnnyﬁfesﬁlﬁlulcﬂﬂ@yasmmeterﬁnehﬂé} ﬁﬂoﬁ@’&h&@%ﬁﬁo&?ﬁﬁ&ﬁ%&iﬁbﬂg the
hybri domas f r anti body that s& cifically binds to a desired fragnent
]

of A(3 withotRhy %&P%Fﬁ iseCtecheome, by andenzapiss AespPRsibledon malsese and galactoser e
injected intgaparitoneally as needed over a 4 nonth period to 10 maintain
a circul ating antrbody concentration neasured by ELISA titer of greater

than 1/ 1000 defi ned byhﬂddﬁibnttonﬂﬁmbrgummdjmmmmceﬁidﬁ&férai)ealsobe
noni t or ed and ut h ed at the end of 6 mpnths of injections.

Hi st ocheni st‘FS;? ‘AG@IF r ge Lyneptides ofrthe prasentinnegtionéag.nor t em  Ten

The | nvasti Lk encodibe Innmab BRPUER: Ot ieleBh, Sof WhRieti 1,

in clearing Ennaﬁymmtd GlewssVCH ubliskersitNLAT., NIY.i(§287). Bukaystcisils atk f
bi ol ogi cal ich.clearing activity is desired. To screen for
activity aga‘? %“&tu%' éﬁe’{éﬁfﬂm] Ha‘lf@ﬁé‘é‘ﬂber gf E’S?Jlé’sg s capavlecliseerptings a

patient w t eféraidgoli®proteifd é’tr mEH%%
characteristjic A@hel ?rrer ls %gta?lgtlaogy I s contacte tg%&%élg"@g%tg‘eé”ﬁ?%
bearing an iRelude 65K oell lines; vartous flosicel Lines, Hdlalqclls quertahky, mytlobmchellunder

test in mlnvtro t|c I n a pri culture
or a ceIII% malﬂ% » G JEqps §m§d/B2c Iﬂfﬁpgﬁa}% %F %éeo‘??@ IH’G‘EB Z’Eh '
conponent s #E:predeitl tbre fordhddk sélmaﬁsclﬁdlé dq;rééald‘n%h{rblts%&ﬁ‘ed&sc 5&1%%0
nonitoring. In sonme nethods, nultiple reactions are performed in

parallel in qrigin géreplications a promaser, eud ageehancer(Queemerals nmanol. Bew §Ba‘r9at e
mniature m (ﬁbgtg)z,t e t@cé&&y%?&epﬁné%&rx&%oh%ﬁ%p SuctRHE gmm%hlldlsng sHes 2

nonmi cr oscopi ¢
RNA splice sites, polyadenylation sites, and transcriptional terminator sequences.

20  Preferred expression control sequences are promoters derived from immunoglobulin
genes, SV40, adenovirus, bovine papilloma virus, cytomegalovirus and the like. See Co
et al., J. Immunol. 148:1149 (1992). '

Alternatively, antibody-coding sequences can be incorporated in
transgenes for introduction into the genome of a transgenic animal and subsequent

25  expression in the milk of the transgenic animal (see, e.g., Deboer et al., US 5,741,957,
Rosen, US 5,304,489, and Meade et al., US 5,849,992). Suitable transgenes include
coding sequences for light and/or heavy chains in operable linkage with a promoter and
enhancer from a mammary gland specific gene, such as casein or beta lactoglobulin.

The vectors containing the polynucleotide sequences of interest (e.g., the

30  heavy and light chain encoding sequences and expression control sequences) can be -
transferred into the host cell by well-known methods, which vary depending on the type
of cellular host. For example, calcium chloride transfection is commonly utilized for
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format, such as ELI SA detection of AP can be used. Preferablﬁdl a series of
rreasurerren&,aoizmmde of the anobunt of anyloid deposit in th qﬁfﬁimﬁﬁ)
reaction mxture, " starting froma baseline val ue before t RCTE0IH68A has
proceeded, and one or nore test 30 values during the reaction. The antigen
can be detected by staining, for exanple, with a fluorescently |abeled

anti body to . of ;anmyl oi | aques. The  antibody used
for staini ngAﬁ?lf&g? a%ai?%%%?ﬂé”@a@%% ﬁ%ﬁﬁlﬁ? gyonosation, hEQﬁv‘@%;)ni or 46
WO 02/ 46237 Obioligties 20 Giral-R58d tsaFé i SRat bl | 04 cid.on
relative.to bgseéri nﬁ gqulr iA%% tlftzg_ reacti o?l}coe?@fﬁg&a%%rg}ég%%%ﬁ?ge éér?g}‘aygt es
that the antiBBBYORKEe tédecrlarCloning: idkpbaratoryi Manudb(ColdBpring Thiries: Faés,
likely to be pugpddli9 ' treati Al zhej 's and_ot her '
anyl oi doggni c eg i%l’elegg g)sﬁﬁ% ﬁnaﬁegggi’g&éfe cﬁb‘ﬂ@ﬁ%ﬁ“ﬁ?"@l&ﬂ@@“ﬂ: rQ@ther methods
ant i bodi e f oused¢o transform mamehabianicells cihds tHoiRs ) ' dlies.
The assay can.be used. to detect clcea_ri ng gictiv?{gélgg{:?%’ggb@?irﬁ%lb§ any
kind of biol 08%'16%&!9&?990#9%@&11 myicroinjectionpescgenetally, Rambroolhers s aipeay. 0! €

in human or aFdrRbdudti | i ntity can he prqvided as a

ti ssue sanple orlﬁdi)n iglglag\t?%? m?%@%ﬁ’%@ﬁ%@éﬁn{%@&&@mf@qﬂe

ti ssue sanpl elacyteg.oongar beimvoiporated inte the gename @femBAMKI ISR Tald anﬁgﬁﬂa‘éﬁt S
of the tissueofssggﬁ{:% nd ffeo avoi d ertcgéobi ng the conformation of the
conmponents i nci SEEHBS Pred o emycleatedaocytes. t i ssue sanpl es that can be

tested i 0t hi s assay i nwh § [ [ecancerous tissue, tissue
cont ai ni ng beni gn gr owt hs%ﬁ%ﬁé&?ﬁ\@?&fgﬁ%@%ﬁ;p&%&% SPFEG PERILSSIOR VEFters,

pat hogeni ¢ nithe vRstera Atesteetransfetadetoiablaih txpresstbrisindsicMUlRBPRERE Y cel |s,

ti ssue beari | ogiical matrices between cells (*e.g., fibrinous
pericarditis), ti é)glaotot]@‘ésa%:)’ﬁcﬁ nggq.?ﬁegnfebe wihle arithodies theis dimers, individualtightp| es

of isolated hindhegyceHaimeNér dth@Smnkidtoghdblil jnelude A3 viral
antigens or viryses, pr.oteoglycans, gntige%%rﬁgﬁ(}g?%%eﬁgmgé%%%n%e

mi cr oor gani sASTILEE AROIGAE fediardard prpcadiressofithe am) inclulling anthetinaRticgens can

be obtaijged Al - , keconbi nant expr ion or chem cal

synt hesi s, aﬁgg Zé; %{5@%‘1 gg(ﬁ%sg"ﬁ%m{l?g ﬂgag%ﬁiﬂ)ﬁg’ ﬁfﬁpﬂlﬁ@é@m g¢lol ogi cal

-entity is. trapharesisviridithe fike héralhe ¢ | ﬂgplﬁ-“ Sueh as
nonocyt es or 1\i‘:rié{cr g@@al%ﬁgl | s, %%n aﬁtiogjg?f?q?dg e 'fﬁecéﬁg'gfglpgﬁlgerng%?ﬁh '
The anti body Nedn (K&2) bstegtially pure immsmeglobulinsaxfiet legst abouted0 th 95% or to an
ant i gen assoGoopeheid t) atter situation, the object is
to test whether g heéﬂ‘g}agel %ﬁglﬁggla’ ééﬁnc%lgl% és)rbld;j’lgf%‘gﬁ Qy&qgfnﬁ a’@‘ﬁﬁtﬁ‘@g’éﬂfﬁl’t h the
antigen. 25 bbamaceutical edesugh not necessarily, the antibody and bi ol ogi cal

entity (ggnetines with an

7. Antibody Fragments
Also contemplated within the scope of the instant invention are antibody
fragments. In one embodiment, fragments of non-human, chimeric and/or human
antibodies are provided. In another embodiment, fragments of humanized antibodies are
25  provided. Typically, these fragments exhibit specific binding to anﬁgen with an affinity
of at least 107, and more typically 10% or 10°M". Humanized antibody fragments
include separate heavy chains, light chains Fab, Fab' F(ab")2, Fabc, and Fv. Fragments

are produced by recombinant DNA techniques, or by enzymatic or chemical separation
of intact immunoglobulins.

30
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associ ated antigen), are contacted wth each other before add the
phagocytic cells. The concentration of the biological enti ?@A 8/ %85 t he
associ at eQA¥#33h ‘renmining in the nedium if present, iRCHUSA46587
nonitored. A reduction in the anount or concentrati-on of antigen or the
associ ated biological entity in the mediumindi cates the anti body has a 30
clearing response agai ) ! l.ated bi ol ogical entity
in conjunction wth tie unickficacyrn dpmal qdels 47 V\D
02/ 46237 O SEP 2005 mﬁﬁm pﬁg&p éagmm

and Ther apeutic Agents Immng?g%%glnggs aga?%%égdrrcgag?gl?% eposits ca% al so

be i nduced bPBadfipelycionai antnArBforrspcdlﬁc antbdifimonoclontil agtibodiésh ¢dl afibadg t hei r
conponent chai ns aﬁsed for Paﬁaé' \rig ni zatign._ Such nucl eic acids can
be DNA of RNBISPArRHORS @6@"5‘@?@ o hayg dewendotosin lsvelanMasaclanale ean be propared| | y

expr oosi o oPEiiRs HedA By bjectt) ?Ebeﬁ?%‘?%‘ﬁg’*%?&ﬁ 6 PR B Banstnc ent
For expressi prepatinghyisritionedslagad sﬁﬁemﬁg fiediybidbmat dr a'n%ﬁﬁéd}ﬂma %eélﬂcall ne

response, pronoter and enhancer elenents fromlight or heavy chain
i munogl obul Pindgitha desireddragment of i avithont bindisg;ta othes aohoverlapping fragments of
enhancer . are gsw table to direct. expression. The linked regul atory
el enents and ¢odi ng sequences are often. cloned into a vector. For

adm ni stration of dOUb|m§H@I1ﬁeaﬂg§h&p%bﬁ§)ne£] ?gmdg@a.béﬁ‘tﬁgﬂh%gﬁg&&ned i n

the sanme_or separate vectors. A nun viral vector systens
avai | abl ¥0 i nmaintping qi@!ﬂﬁ@ngﬂaﬂlbmcgpmmonmasmedbyEMaoﬁgrbaﬁmthan

.., Beti et/ P BRI acty B4R ot ot piengino s s mowtpred mad sice
vectors (Seeareeeuﬂzamz%ﬁ%thﬁkn&bfém]on@&oof%gu‘}n% %lgttgée a\g/@g)‘&plew]\rl%%\slggtors

from the pox famly including vaccinia Vvirus an N "pox

viral vect or oxiicobogyt dre perfornied post morterge Meh nsive reased Porsgods! | ved from
Sindbis and -Senliki Forest Viruses (see, 20 e.g., Dubensky et al., 'J Virol.
70: 508 (1996)), Venezuel an equine encephalitis virus (see Johnston et al.,

US 5, 6431$76) andr habdgyi £1% matitis virus (see
Rose, WD 96/ 34625) and o SR Bas y@b&% et uman Gene Ther apy
6: 325 - (1995); Wo et ahemvﬁml@nﬂmﬁm@l@am@ﬂn@dsofs&eemdgananﬁﬂlmdy%mcﬂvitjds.
Res. 24, 2630Q- 1 25 DNA encodi an i nmun Qr .a vector
cont ai ni ng t léaSWé éja&?ﬁé@ deB%%ﬁ(%fgf‘é’ﬁ %ﬁ&nﬁg%%ﬁﬁgmaé%ﬂ%lﬁ@%dICPB'ﬁYdé’rand
rel ated anal ﬁ&&h&ﬂﬁrﬂg&@ﬁh@eﬁ deyirddP et Rkden for activity against an amyloid deposit, a

tissue sample from a brain of a patient with Alzheimer's disease or an animal model

20  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 vifro.
The phagocytic cells can be _aprimary cultuie or é. cell line, such as BV-2, C8-B4, or
THP-1. In some methods, the components are combihed on a microscope slide to
facilitate microscopic monitoring. In some methods, multiple reactions are performed in

25  parallel in the wells of a microtiter dish. In such a forrhat, a separate miniature
microscope slide can be mounted in the separate wells, or a nonmicroscopic detection
format, such as ELISA detection of AB can be used. Preferably, a series of
measurements is made of the amount of amyloid deposit in the ir vitro reaction mixture,
starting from a baseline value before the reaction has proceeded, and one or more test

30 wvalues during the reaction. The antigen can be detected by staining, for example, with a
fluorescently labeled éntibody to AP or other component of amyloid plaques. The
antibody used for staining may or may not be the same as the antibody being tested for
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et al., US 5,208,036, Feigner et al., US 5, 264,618, Rose, mahao%é’g 3, and
Epand et 6{30,02/49{375, 283, 185. Vectors and DNA encodi ng an i n al so
be adsor be 0 associated with particulate carriers, exB¢HU8/46587whi ch

i ncl ude pol ynet hyl methacrylate 30 pol ynmers and polylactides and poly
(lactide-co-glycolides), see, e.g., MGCee et al. M cro Encap. (1996).

48 WO 02/ 462 0 / 587 therapy vectqrs or naked

pol ypept i des?cz a%gﬁ%ﬁg) 'ggenf qﬁgril/veﬁ‘qggasq%ﬁ 5 Bg?ra%lpapétheamymdt 0 an

i ndi vi dual pa.tepemts indiggtecthbd the aytiodytRiderte xS @lt %‘ thtP' l?anuboglgaﬂf
ra r

I nt ravenous, f r|t neal , nasal, gastric, in ranu

subder nal , (hke yder Hlpfpmg@nﬁe&ﬂﬁébhemwapm othatmyio{d%g@n@ g.
Ander son et - Fiseased’S 5 399,346). 5 The. term "naked pol ynucl eoti de" refers
to a polynucleotide not conplexed with colloidal materials. Naked

pol ynucl edti des are Sonhialmﬁiemiﬂd chafl b uildas Bbrder SRHAHies o?hgﬁvxéffntors Can
further incluge .faci g@tl n I(%aegnl“:'s such as bupi vaci ne Ehgt tar

5,593, 970) . Bﬁ?&“&& f °5ef kiglaginak entities. Gben@amcgebeus;dmod&eacleaﬁng
Brandsma, supg éﬁ%ﬁﬁf e i pit d onto,the
surface of 10 m ¢roscopi ¢ Nne %@d%@bﬁ%@% ?‘Qpﬁé&g‘@'ﬁy’l % C&E%@%rat ed

with a shock hmme)role Endpamehi organiieali diseagsa STheatsiolopRAESH It@' é‘a&l?}e}‘f@ﬁe& &£

dept h of sev cell |aye exanpl e, The. "Acce rvery
Devi ce man uf §u&sgnax Eﬁx&ééﬁ?@ﬁ@%éﬁf Piovisier as éfﬁsmamlesthettab‘leesample is
Al ternati0el preferabBhinaéd (ALIRARS bl ood

.simply by sgottl ng the DNA onto cs1 P‘lrs]&vm h %ﬁ%@‘%\&%‘?

irritati on (geeidpesushingthe cmnfoahauonV@tﬁéé&)ﬁﬁcﬁiihts ihéidéntAlub E‘iﬁfg ?Lés
vectors enco?1 3’% F%mé ﬁ%i? %an b& g)élvered to cells ex vivo,
cell's expl an f 3 Sigf 1y 2ssey neluge Canoyfﬂm@@mmecamcmus mar r ow
aspirates, t tissueftiduoBeinRig Héﬁi é@ﬁs@ﬂ&?&s VSRR IRALE dﬁfﬁ?&elt{he

ce

fol | oned byrelrrplantatlon of t s Into a patlent,
sel ection f opaféegqnsc migreorghisms, tiseua infiitratert witk dhfldnenaten cells, tiskue bearing

nior ol (a1 BeoioRELARELE forl ?Fiﬁ(ég?ﬁ%ﬁé%dc“ve“s&'t&g@ﬁm&re&%@s by

adni ni strati amngehs tand iseqraisiiicc Exariphal (fadotabd BiRd]detalent nggg&m zed
i nmunogl obuli%f) to speC|f|c epitopes within A(S to at%gtle%?n naer

conditions t Hakantigganervinises, prdtewghmans iantigaspdoter pathégepitt | ent

e.g., indu sis of AR reduc n of plagque burden,
i( ° higbi i o?ﬁép ngégélsﬁg,%&%y hifdeRs, And adhesicn molteclﬁes. éuc?x anggens can be
obtained from natural sources, recombinant expression or chemical synthesis, among

20  othermeans. The tissue sample or. isolated biological entity is.contacted with

phagocytic cells bearing Fc receptors, such ds monocytes or microglial cells, and an
antibody to be tested in a medium. The antibody can be directed to the biological entity
under test or to an antigen associated with the entity. In the latter situation, the object is
| to test whether the biological entity is wcanously phagocytosed with the antigen.

25  Usually, although not necessarily, the antibody and biological entity (sometimes with an
associated antigen), are contacted with each other before adding the phagocytic cells.
The concentration of the biological entity and/or the associated antigen femaining in the
medium, if present, is then monitored. A reduction in the amount or concentration of
antigen or the associated biological entity in the medium indicates the antibody has a

30  clearing response against the antigen and/or associated biological entity in conjunction

with the phagocytic cells (see, e.g., Example IV).
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formation, reduction of neuritic dystrophy, inproving cogni tbpeséﬁjg&gi on,
and/or reyRy a9y treating or preventing cognitive decli ne)P n“th
patient, for exanple, for the 30 prevention or treatnent of P&HR/US01/46587
anyl oi dogeni c di sease. The invention is also directed to use of the

di scl osed i mmunol ogi cal reagents (e.g., humani zed i munogl obulins) in the
49 0 6 SEP 2005 WO 02/46237 PCT/ USO1/ 46587 manufacture of a nedi canent for
the treatnment or prevention of an anyl oi dogenic disease. The term

"treatment" as used herBi Nuclei AleifliBn Ihienalegld S TH Rt Agents
adm ni stration of a therapeutic agent to a pafrent, ' or
admni stration of a 5 tiﬂ’é’ﬁ'éﬁfefﬁfn Sqemnstamyleid; deppsitscanialsodednduced by | i ne

froma pati erdminbteativasofRublcRER R ¢ : f_di.sease or .
predi sposi_tion toward a djuglgase, ﬁ“ﬁ@%@%&@ﬁgﬁgﬁ%ﬁ?@mﬁ% ains used for
al l eviate? r @BssiNadmmynization: Svebiyncleinetidocat ke DNYDBORRACT A dhibRictacid1e

di sease, the%gm .0f disease or, the predisposition toward di sease. In
one aspect, t 8%%4%%-%%%g§nﬁ%% Bnkqsff@\rémﬂamg' dementgaichgsa 10
di sease assogréhéer Md dhhanoer od | : Myt he brain, of a tient. '
Such di seaseg)t i ncl ude Al zhe’lomrrgtrgrs% 3. ?ee%sélg{,l O&h\%nblgAsVﬁﬁFﬂmqﬁ?ﬂt%g‘ﬁwgﬂe
i mpai rment . vals ofapadient. dox espressiominttloat celiis} dsds HeshabRY fof htuatdsfiat | ¢S Of

an anyl oi do ' ' ...S0 t hods of the invention entail

admi m/st e& i ﬁ;ﬂ%‘%“‘g#‘%ﬁé‘%?v%maﬁa@@ﬁa angerelements fropnlight o beavyrchaial | y bi nds
to a conpdneimmuhoglobulin/gedics of @R TNV at i hpds 15 are
parti burgrl y us I?ﬁi ,o?yépr evg.nﬁ@n oréé}?tlg%nﬁg&l/&%agly %@Hggghgcg?}@n?eﬁ%mn
patients. - Eﬁ'élﬁag %P;ﬂgwet-msr@m ¢ linkidd regelatory elgnmntseit @68iny SeqlRia@ard! an

ti body thapghi . Preferred meth taj|_adni ni st
ot eotive dooagsiared o £hetuon )%y BinilaiBon B davtly cbrinasteesiss e gwospins

wi t hi n resi domsbeleldfedih th Shmd 6 separa@Reorsant i bodi es that specifically
bind to an epitope within residues 1-3 of A(3, antibodies that specifically
20 bind to an epitope f%2Umber P@de@gtoﬂ_sww R avaitabldindiudingtrbigdviral

specificpd | ygiai 1.+.0 iR residyes 1-5 of A ant i bodi es
that specifi ?:}glté&% (E%hg'%f’&%{ee%?t ope wr ' hiR" E%é”?ﬁégé’e;fpé:ﬁz‘k@? (1988Mvodi es
that speci f i adenpyirdlivectots(sen egniBetie aty I W@I.V@S.Sﬂqﬁﬂgf; fbno-AsBbiated _
ant j bodi es tﬁg&ss cifically,bind }o an epitope within reS|%IueS t? of A(S3.
In yet anot Vggﬁ)é eC s FhAMA @ -oﬁ%d@#é&"%’cﬁﬁﬂ(ﬂ%ﬁ%}ﬂi@lmtdmﬁdmes
that bind t othapog Bichidp ﬁlcﬁ@,'w s j.nal residue of. A _In
yet anot her as?))ec_t ., the inventi g%%@%s%}lég&eaa‘%néﬁ 5 F?’@"ﬁhﬁ‘%ﬁﬂ%@?@ﬁat
bind to an eBPhayimsgenns suchas ithbse derived Frabd) Sirfdbislsh V@il FordsEFirds (feednd/ or
resi due 5§ of ' |

features ad nﬁéﬁs)%l ﬁé?nlgn %}z’i‘%’lt’?b gfflf’g d 0{5 ﬂ%i(ﬁbﬁﬁgg'{eﬂ%eﬁ;%gﬁ:ﬂé é&%ﬁ&%&gﬁe

wi t hout bi ndiohgstbwet al., US 5,643,576) and rhabdoviruses, such as vesicular stomatitis virus (see
Rose, WO 96/34625)and papillomaviruses (Ohe er al., Human Gene Therapy 6:325
(1995); Woo et al., WO 94/ 12629 and Xiao & Brandsma, Nucleic Acids. Res. 24,2630-
2622 (1996)).

-

25 DNA encoding an immunogen, or a vector containing the same, can be
packaged into liposomes. Suitable lipids and related analogs are described by Eppstein
et al., US 5,208,036, Felgner et al., US 5,264,618, Rose, US 5,279,833, and Epand et al.,
US 5,283,185. Vectors and DNA encoding an immunogen can also be adsorbed to or
associated with particulate carriers, examples of which include polymethyl methacrylate

30 polymers and polylactides and poly (lactide-co-glycolides), see, e.g., McGee et al., J.
Micro Encap. (1996).
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full-length anyloid precursor protein (APP). In yet another gct, t he

| sotype of wiohfgsssanti body is human 1gG. 50 06 SEP 2005 WO B 22906

PCT/ USO1/ 46587 I n yet another aspect, the invention featur eBCHUMWY6S87er i ng
anti bodies that bind to an amyloid deposit in the patient and induce a

cl earing response agai nst the anyloid deposit. For exanple, such a

cl earing response can E eptor ..nedi at hagocytosis. 5
Ther apeutic agent Slbal of t ee&}ctfr}%éf ?eocgcyrgro g“@ie?@iﬂco?i?fﬁey“%ggﬂai}%‘g) ¢an bedelivered m
undesi red co® ¥ivo byradmiffistrationet aa indisiduglpad iGally bR i about
50% W w (el gt Lyel ght ). purity. a5 wel) rpgs-g%tgify% szﬁgtsgﬁ%%ﬁa}ym#‘?@%é% om
interfering 6 &t THAYCI0HS: nigperHansebmasal, mstrio, intedenminl, iatemtiscubar ssubllerhg st
about 80% W ¢ &itc nfiki ) . t. .90 or,about 95% urity.
However , '(:Jsi n conf/dej%tli o‘nallsﬁgérgt llxar’lla% P%aﬁﬁgéfeleoer‘g‘?Lﬁn‘?ﬁ%ﬁté‘ée@/,s\gb@ﬁbﬂé%eous
Bep}] i des &f die tesrastnaked polynn Q;mtidb%m?tbﬁsacb apdlylnﬁble%ﬁ@m%'°ﬁﬂe@ﬁitﬁf‘3d on

oth asynpto .G _patients t hose, currently show ng syhptons o

di sease.  The gﬁ%@%l&mtgg&ﬁ's E@E‘?drp‘gml??@fi?ﬁﬁ§ sematimes cloneddn, a plasmid ivaetor..
chinmeric or BathvétrorsBh § ' e, Lot b of (e.qg.,, antigen

bi ndi ng fragrrentg% andalcs:"an bkeﬁl%lr‘ljgg Olﬁﬂ%ﬁﬁ%?é%& %‘?ﬁgﬁg\‘é“’%{gﬂ%@%ﬂé%@d’k
herein. In Y5 3,293,970 PYA canndat be administerehisinga ﬁﬁgﬁ?geégﬁi%%rﬁﬁ%ﬁ%
ant i bodi es p&&%r% fl)jlﬁ,g]ea uman, i muni zed with é'S t%gﬁt i de, iC uman
can be the pafient t PR TRMINOZER 15 PrEeipitated optedhtemfags pfict , t he

i nvent i oh0 f eaficroscdpichiiefal Bads.i 1 ' ' rmaceutical carrier
as a pharmaceutical ~conpositi Ogﬂe%%rgﬁﬁgge{aﬁ%%ﬂ éétaﬁlgrazg%]mﬁﬁﬁwgﬁmf@ Be

adni ni st er ed®¥Rendingaielium gasyand penetrage tissuegtom daptly ofever! édlElapis OfbNg at

| east one anf.li chain e pol.ynucl epotide i s expressed to produce the

ant i body Cha‘%}%g&%hg -&%“SET?@%F‘?BGH?IB Vige mapEagiuned i gaoetinsdnc Miiddleton

heavy and | i Wilis siieibis AlterhAfict1bhBRAINA cHiHaR 's%%fgg‘f'geﬁbﬂf Blogd Sfrcam ed to
ep n

produce the heavy and l|ight chains int trent.

enbodi nent s, SERY Pspetiing the DMbAionter skin with chemiral of mechahiRbISHERESh ?Qé i body in
25 the o] ' invention thus fulfills a | ongstanding
Pspoigheh b0

need for therapeu preventing or aneliorating the
neur opat hol ogy and, i nIf®f@theRydrREba, vdchdss &R MEun i I ssogj at ed
with Alzheiner's disease. 51 06 S g ¥urlo BB Call B8 befiVet e to
cells ex vivo, such as cells explanted from an individual patient (e.g., lymphocytes, bone
marrow aspirates, tissue biopsy) or universal donor hematopoietic stem cells, followed
by reimplantation of the cells into a patient, usually after selection for cells which have

20  incorporated the vector.

II. Prophylactic and Therépeutic Methods

The present invention is directed infer alia to treatment of Aliheimer's
and other amyloidog_enic_ diseases by administration of therapeutic immunological
25  reagents (e.g., humanized iﬁnﬁunoglobulins) to specific epitopes within AP to a paﬁent
' under conditiops that generate a beneficial therapeutic response ina patient (e.g.,
induction of phagocytosis of AP, reduction of plaque burden, inhibition of plaque
formation, reduction of neuritic dystrophy;, improving cognitive function, and/or
reversing, treating or preventing cognitive decline) in the patient, for example, for the
30 prevention or treatment of an amyloiddgenic disease. The invention is also directed to

use of the disclosed immunological reagents (e. 8., humanized immunoglobulins) in the
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WO 02/ 46237 PCT/ US01/ 46587 A. Patients Amenable to Treat menty 3k P SR
anenabl e gy §iR347ment include individuals at risk of diseagg 1/4&;]39

showi ng synptons, as well as patients presently show ng. synptons. In the
case of Alzheiner's disease, virtually anyone is at risk of suffering from
Al zheiner's disease if 5 he or she lives |ong enough. Therefore, the
present et hadsEdae a3l CHnir® FSthe LRRAHENR6L hrefédtion o r

popul ati on W thout the need for any assessmentf)o?é ﬁ?en ﬁgﬁlﬁ&k&ﬁg%ubj ect
patient. Thelissassent met hods are especially useful for individuals who
have a known genetic rjsk of Al zheinpr's disease.  Such ipdividuals include
those having relative W@.Hﬁé@e@gep@‘fsﬁg %‘G%Fﬁ%e%ﬁf'@% aPpRGRIORGE e whose
risk is det ejdmhinReatiéh ¥ MBAbYSiCagtht RADFticht, OF a '1%&&1*1310 ioRE

Genetic markers of risk tOW@Ibd Alaézéﬁei nmer s? %i segése I ncl ude rru.trgﬁrg%gai n

t he APP, Sgertberapeticiagehtiolan isnjated tissve axtcell fine fonpmpatieht, avhd s aidisease5 2670

d 671 f t t he Hard . Swedi ut ati o [ |
Ry supr oo Aisesad oy BHeElsbtion artn ittt ety the pE0Es ta Srpi et
genes, PSI vt relite, AR Fédmed i Hneliotdts ifiYoveforifect P Blse4¥e] 1S kRhplo! s. a

or 15 atherosc|erosis. Individuals presently suffering from Al zhel ner
di sease can dfcdiseaseconthe predispesition tewardidisepsst i ¢ denentia, as well as the
ve. | n, addi,tion

f risk f s d ihed. above. nber .of ..
i agnost i o tests are apaneamesAfs inaBRHT vl BittiosS Bty rotons,
These | N@ UG s 36EHRA withl anyibid ddpositFof P ArtheDrih 8f a PhtitRt SGcH §basé§1d

decreased Al342 levels signify the presence of AD. Individuals suffering
from 20 Al zhachde Adzhginerisdisease, Rdwn’sisyndtomgrand edgnitiveidRidrmoenit.t Thé hatters

di scussed in the Ex | es, sectjon., In asynptomatic .patient.s, tregatnent can
begi n at anycaﬁ‘g"é‘"c‘(re"."‘gl.1 ; r‘f%t,m‘gé’?herfbﬁu.acﬁgﬁ%‘isl @ﬁ&x@%&%@%&f‘e@sﬁ Of@cessary
to begin trenkkeds ofthé invedtiRPéitaN hdmBAGBESy ADeffectiVe d6$AgO bf Z&anﬁTdoa?ttm nt

typically entails nmultiple dosages over a period of time. 25 Treatnent can

be moni t or ecspsyifigalbabindstogeanpangnt efasl amyloidrdeppsitto the patient.r Seqhometbodsal | s,

a boost gr; do 4.S1.10G nred A fe 1D . Of .ent,. a wny s syndr o

pat i ont &5t R pelald Se SRR preRpbn ofRR5inR AIPBRRHS BlsedSRif mimRi AR,

agent to t heExamglay réthods utdil adxﬂibis@ém%l dit dffecfive Bos8gSEFar’atifbody\BabBind6 3 7

PCT/ US01/ 46587 B. Treatnent Regines_and Dosages |n prophylactic

appl i cat i ons/¥PpREfermedmetbeds enteikpdminisienag & ctfartiye dosran ot anantibeditithatst er ed

to a patl ent’-sp%b’ﬁi%ﬁw bif 'etotacr)repci)tgpg R et I-rle&A%f, for example, antibodies that
specifically bind to an epitope within residues 1-3 of A, antibodies that specifically

20  bind to an epitope within residues 1-4 of AP, antibodies that specifically bind to an

-.

epitope within residues 1-5 of A, antibodies that specifically bind to an epitope within
residues 1-6 of AP, antibodies that specifically bind to an epitope within residues 1-7 of -
AB; or antibodies that specifically bind to an epitope within residues 3-7 of AB. In yet
another aspect, the invention features édministcring antibodies that bind to an epitope

25 | comprising a free N-terminai residue of AP. In yet another aspect, the invention features
adxhinistering 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 spéciﬁcally bind to AP peptide without binding to
full-length amyloid precursor protein (APP). In yet another aspect, the isotype of the

30  antibody is human IgG1. |
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Al zhei ner's di sease in an anmount sufficient to elimnate or reaﬂgﬁgkhe
risk, Ies§ﬁpmﬁnﬁ 7severity, or delay the outset of the disegge | udi ng
bi ocheni cal0 "h1°410l ogi ¢ and/or behavi oral synptoms of t he PGTASOL4658T ¢ g

conplications and internmedi ate pathol ogi cal phenotypes presenting during
devel opment of the disease. In therapeutic applications, conpositions or

di t dm ni st i . f . al. fferi
(Tom such o 6 conse | iy shotng ABLe e MSRE eardd aapRhisBring Bibodiel el | |
arrest, .10 hihdtoesgmphyloid dépositén thepatian andimbeatieating fﬂs?érﬁbﬁgiﬁstﬁ{hd/ or

e pat

behavioral ), including its conplicatiaons, and internedia hol ogi cal
phenot ypes’ i ¥ eBB%Er#O’QﬁxaP’gEE’ ahcheaalearing raspoasacancheraffected by fc meceptoat | on

of agent re%&ﬁ&e‘?gh%ﬁc IJ3at es myocognitive inpairment in patients that
have not yet devel Ope aracteristic Al zheinmer's pathol ogy. An anount

adequat e & o acconpl i shThérapagtieagents of thp invehtibmareitgpicdlly subsahtm@ptputesiaaf i ned
as a therapeut, cal lﬁ%{’ or. prophyl actically-effective _dose. In both '

pr ophyl act | cogdrsired Pffﬁyﬂgﬁ‘tc pans that a8 agent i pically i leasy ebeut Se%awivd i n
several dos htAwakd ﬁurftﬁif | o P SpRgen achi eved. The
term"i mrungwréggsgg‘}r%ggeﬂ') or "éisn‘frﬂﬁéﬁ%glgga: %@%@ﬁﬁ;%?ﬁ%ﬂ Taes & 8&%5 and
devel opnent contamihanter Sdmeames thedgenteaieat kdjt abouB0% wiweal) b préfeRBiyad ed

by antigen-specific .T cel r their_ secretion products) 20 response.

di rect ed agi%?glt)s Bﬁa%ﬁgag?v?‘ﬁpgn?yeﬁweﬂﬁ% ushg capyentional fprefe gaoncan be
an actipe rt@fﬂﬁm&zhdmc%engétﬂcﬂéggéeslb\fagﬂgét@b%Wb%‘b{ébt&iﬂ@&!“oge“’ or.-a
passi ve response, 1. e., inddc by adm ni stration of 1 nmunogl obulin or
anti body or prined. T-Ehd msthodscan emsadgehboth asgmptomatic patieniagighede i s

capabl e of i } an__immunol ogi gal respon ainst itself -on

adni ni strat i%%g&cl?n%norrwa]ﬁ%ﬁyr,np%ﬁ?si ﬁgﬁeﬁ? iel??e aﬂgg%(ggﬂ ‘Eﬁ?gt“? Wf‘ﬁ’qﬂl‘Pdﬁﬁm&Hﬁ’ uvant .
Typi cal ly, tmmm@ﬁmd&mﬁﬁbaaﬂs,r&%%ﬁﬂ? afegar e given
if the imune response starts to wane. Effecti.ve doses of the cofipositions
of the presdntigsmbiading rmgnents)and can bemonesionabor polgpclabalyas dtsaibed berdin. In

diti | | fferent f.actor.s,, incl f
i i stioat 1o iU bl BB et B criB hiidies pRFREASOM Act nor
30 the pati eémimandmwurzedowite A pstpHEE, wHKH IR ARG GR thOpsieaftd iR SHim and

whet her treatnent is prophylactic or therapeutic. Usually, the patient is a
human but ndAtiBed¥an 53 08 SEP 2005 WD 02/ 46237 PCT/ USO1/ 46587 mammal s

I ncl udi ng transgenic e.lr ed, Jreat nent dosages .need to
be titrated to optim rzné sa glt' %‘%’g%tg{%ﬁ?‘%?%é%?"% o ?)déglg FAIDE SRt [ ith
an anti body,phamacdutica) eaurien ges pharomacedtioaliconthositio. AdtedMEvery] the antisddy ¥as €
usual |y % OJb t 9 S .ni%/ lﬁg{ of t heb host, body wei ght. For .
2 e a stered 1o a patient by administering a polynucleotide encoding at least one

antibody chain. The polynucleotide is expressed to produce the antibody chain in the

patient. Optionally, the polynucleotide encodes heavy and light chains of the antibody.

The polynucleotide is expressed to produce the heavy and light chains in the patient. In

exemplary embodiments, the patient is monitored for level of administered antibody in

25 the blood of the patient.

Tk

The invention thus fulfills a longstanding need for therapeutic regimes for
preventing or ameliorating the neuropathology and, in some patients, the cognitive
impairment associated with Alzheimer's disease.
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5 exanpl e dosages can be 1 ng/kg body wei ght or 10 ng/ kg bo 36 QE#% or
%

within th of 1-10 ny/ kg, preferably at |east 1 ny/ S can
be admi ni g%ﬁggﬁg‘/uch doses daily, on alternative days, we TWS(?II)“@?@Zordi ng

to any other schedule determned by enpirical analysis. An exenplary
treatment entails admnistration in multiple dosages over a prol onged

period; for exanple, Ok@aﬁkiﬂﬁmﬁaﬁl%@rgémeﬁgdi ti.onal 10 exenplary

treat nent regi Mes entarr—aarmnrstratTononce per every two weeks or once a

month or once every 3 Patightsumernnble tBtreatrhent yncdladwsigdividualsdi kgl of digéasgbutl - 10
ng/ kg or 15 nylkg.on consecutiveﬁ days, 30 ng/ kg _on_ alternate days or 60
my/ kg week| yRO4Sho om% @S Well as Paents peesertiiothowing syamntomsdindthe gpserof

different bi Mg?&&eﬁhéagg ivlﬁ;iggag])}; a%g&é%ﬂ% 3 Bfﬁﬁgiaﬁ% {H,'Sbllﬂwgﬁll% S%rﬁsedi%%ﬁ%@; ch

case the dosage each ant m nrstered
i ndi cat edd Ah¢ obsiehlivies longleabligh. dFhrerefors, ¢heqatesent metHodp ban beadisinitged

Intervals bet n single.dosages can be weekly, nonthly or yearly.

I nterval s caﬂro\éﬁgﬁc i %&W&F’fﬁg’ th‘lﬁﬁggﬁmﬂfﬁﬁmm&t@l s of
anti body to Akk bfkhtREbiE&l ! SENSRLACHS | "idéﬁ%' 0
achi eve a pl asrraﬂgnt i b]g%?hggﬁ'cg%tgpget%i on %@B 1- 108#3@8%5@1 1%gn | ﬁg%l%rre
met hods 25- 39ho Bgvers known genetic irisk bff Alzheimerdsidiseme. Sechuiddividuaisdneldde thosa
sust ai ned re] ease rmul ati.on, in.whi case |l ess frequent adnjnistratjon
i's required. a‘%%%é;ﬁ“’&ﬁ&'%ﬂhé&%@w&ye Ziss&ﬁ% ﬁﬁdﬂ‘ﬁs‘?w osf?arFS?(-lF $temape<i he
ant i bodyig n b*‘ﬁndlyf’éié 8fgenetidlor KIBAIRTALal HAHRER, @Ehbﬂpﬂhﬂér%ﬂi@'gttWarhonge“

hal f-1ife, followed by hunmanized antibodi es, chineric antibodies, and
nonhuman ant Alghgineer’s digeaghinclids mysationd in thechBP gonep partidutarly siutatiansat can vary

d di het the 1 t | act.i th tic., |
or ophyl act | cPapBi £ igistioRS A Hq o7 JREaBRin A biedte i SRRTH mhiasBi e
or a cockt ai tespétivelyf(sce Bard gl supid)! Ot tharkersErisk e Mtations it I/ presentlte

di sease state to enhance the patient's resistance. Such an anount is
e

defined to bgengs Brload R and Apek4 family hisjery of AR, hypercholegierolémiapr eci se

anount s 0 | n 1) i’ f. | $.h _and gener al

I muni tyl,ssbufgtggﬂg E%g‘g’ﬁﬁyﬂ%ﬁﬁggal% P%%&ﬁﬂlﬁ?fgnggﬁr?gi g‘ézr%eﬁgé?g‘i‘%%%e%ﬁ“g‘ﬁ y 0.5 to

% C?’/ Bgogle 2 Ggrﬁegméedd i ﬁbx_atchmg.btyrifsﬂwdeﬁzﬂeéxw Melﬁlﬁasj'%t’he Ees_é‘:E? of@idk factors describrd
osage,.i.s admi ni stered at, rel atively infrequent intervals

over a |ong Foiﬂg d‘?‘i’%.“““%’@ﬁf‘%ﬁ@@ﬁ? testsoe ailabledor identilyme: ipdividuala

for the rest Afy | : h%ﬁg g&FE' @%p ' i , hi gh
dosage (e.g. wﬁ% rh %ﬂ]&a (')L'l]!['h \égé?gfuﬂi nl% 0 ﬁaér?t [ ,o%;l}%%é rA %ggslee‘,?elé\’i\ﬁlg‘sé%cg{gées of
from5 to 25amixddessasgl AP4Zlevelaripnify the presence of AD. Individuals suffering from

20  Alzheimer’s disease can also be diagnosed by ADRDA criteria as discussed in the

)

Examples section.

In asymptomatic patients, treatment can begin at any age (e.g., 10, 20,
30). Usually, however, it is not necessary to begin treatment until a patient reaches 40,
50, 60 or 70. Treatment typically entails multiple dosages over a period of time.

25  Treatment can be monitored by assaying antibody levels over time. If the response falls,
a booster dosage is indicated. In the case of potential Down’s syndrome patients,
treatment can begin antenatally by administering therapeutic agent to the mother or
shortly after birth.
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5 used) at relatively short intervals is sonetines required k
progressigﬁogéméﬁg di sease is reduced or term nated, and ﬁggé“% s unt i
the patient shows partial or conplete anelioration of syn%p T sease.
Thereafter, the patent can be adm nistered a prophylactic regine. Doses
for nucleic acids encoding anti bodi es range fromabout 10 fig to 10 1 g,

100 ng to 100 ng, 1g tg Jﬂ-eﬁﬂepf)ﬁe aEE ;3%250%@ per patient. Doses for
i nfectious viral vectors—vary T+ : re, virions per dose.
Therapeutic agents canhbgrophylacticsdpplieationy, phafideatied] cotpodifidhs or

i ntravenous, oral, subcutaneous,_ intraarterial, intracranial,

i ntraperi t on@&ficaments gre-adspinistered tora patigatomseaptibledncorratheryissphiisioof, i ¢ and/ or

t her apeutic . . S, P LGkl - r Qut.e of LN Stration of an

i mmunogeni ¢ %éﬁ;‘%%‘ﬁg.}g dslfj-g‘g%\ ;rlgle%nejés%gF‘@Sﬁgﬁm&%w@%%@gbp@gﬁlsgelegé?&% Sy

ef fectives Tiewerityyor delay the@uisetiof the disease, inbludip icdbeatical HiGi6logRand/bhi S

type of inj eé lon i.S nost tglfot'gc&il‘jly perforned in the armor leg nuscles. In
some et hodeehayipzalsymptams of the disease; itscamplications and jatermasliate pathologisel wher e

deposits hav adrtte dt é@eqﬁ] - ani.Aly. 0l l.on. .. .

| nt ranmuscul aﬁlﬁngf@gwgn or gid%ﬂlggeno sﬁ?S%?%%%%éalPéﬁ éﬁ?ée%‘lb‘(‘ P%QJ‘@B?DS’

admi ni st r at | cympdsitions iobnebdicahts ascadministerativo,a patieat suspetted dﬂw&a@%& ic

anti bodi es ar i.njeé:ﬂted i r ctI%/l_ into the cranium |In sone nethods,

anti bodi es atB*5Hi %f‘@?‘éodﬁ%e&s INARAMOYNE leBblocuES, Ppaidleast partially amestce,
such as @ MadispAgtontieIf L di ' ib41Ehit é',fa?q S :

adm ni stered | n?i%gnbi nat@%ﬁls%gﬁﬁé%%ﬁg?h@g@% st rg)t%ﬂ%‘}r}gltagt Qﬁgg}s{igl}%art |y
ef f ect i"ve i ncamplicatiens andfintermediatd pgtholagicil phameypes imddviloparatofihe disease.

Al zhei mer's and Down' s syndro i n.whi.ch anyl.oid deposits_occur in the
brain, agents of the ih\%}mq%gt%édasnag‘in%s'{?@oﬁc?ﬁﬁgﬁnéf Qreligapgtesncti on with

ot her  agentmybdtnitivRGmPaiFReRtin HaaehteThat RAeHIE PLiT1eRl aBMRPELON_acr 0ss
Uhe bl ood-brain barr orr 56 08 SEb 3005 G bR ek Sy AT

Phar maceut i cAlzheimgssaathology. Myeameusfadequats tnasenrhplishaherapdutio or prbphylasticer ed

as- phar eut i . I L r4SiNg a Cli ther.apeut i nt, .
e e rent 5 QPRAT & a REAECIRINT By RS < Rh O i o BE see
Reri ngt on' s jitlophylactiz tnid thdraSusiti Regim®es, (af Brith aftusuallypadiniistire Sial seerblQIBRARY
Easton, Pennsylvania. (1980)). The preferred  f.orm depends on the intende
mode of admi Witd@syficient immune xspersehs begnsachiexed. oFhe term “imwhprysspinsesorc an

Acooptabl o, NOERRRREIN:SPolst? N HEAFRAER S RRTRARL K gile o

conmonl y useahd/or a cellular (mediated by antigen-specific T cells or their secretion products)

.20  response directed against an antigen in a recipient subject. Such a response can be an
active response, i.e., induced by administration of immunogen, or a passive response,
i.e., induced by administration of immunoglobulin or antibody or primed T-cells.

An “immunogenic agent” or “immunogen” is capable of inducing an

immunological response against itself on administration to a mammal, optionally in
25 .conjunction with an adjuvant. Typically, the immune response is monitored and
repeated dosages are given if the immune response starts to wane.

Effective doses of the compositions of the present invention, for the
treatment of the above described conditions vary depending upon many different factors,
including means of administration, target site, physiological state of the patient, whether

30  the patient is human or an animal, other medications administered, and whether
treatment is prophylactic or therapeutic. Usually, the patient is a human but non-human
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to fornulate phar maceutical conpositions for animal or humegg SEP 2005
adm ni str he 10 diluent is selected so as not to af

bi ol ogi caﬁ; -l;ty of the conbi nation. Exanples of such d @gﬁ]‘gﬁ%}e
distilled wat er physi ol ogi cal phosphate-buffered saline, Ringer's
sol uti ons, dextrose solution, and Hank's solution. In addition, the

phar maceut i Ggly, HARRAGH Qw%efg% :ggrlkﬁifals%% t%'tr‘é%téd”“i‘réﬁi@ @E{Bﬁégeeﬁ Bekd

adj uvants, or nontOX|c noni munogeni ¢ rs-an the
li ke. 15 Phdrermmmdttna@hnnmmayiahdaﬂioaqn al so include large, slowy

met abol i zed nacr onol uI es .such as, protej ns | ysacchari des sugh as
chitosan, polylactic rd’é‘”“’?)@i“%@?&ﬂn %Qﬁﬂ @Sgﬁaﬂﬁ%“? gEyabgyt

| atex funct | PO ﬁ%ﬁ r g’hlsuall 46

pol ymeric am no lééﬁgo n?rf%agél copg r;eolr%?mgﬁég Hﬁﬁg?lastgjég?eg%hgs ?'?such
as oil dﬁot)leamrlnpbrddsagnss:mtms)l_mg(ﬂgbbgpwaighyor 101mgﬂcg:]mdyw$a1g1tfmmthmmanct ion
as i mmunostinul a nt s e, juvants) .. For parenteral,

admi ni st r at "898 o(fdeﬂQ? g P °-’iaﬁb'é'f'5? E‘&h‘g%)es"g %ﬂ%eflﬁ}l%t abl e
dosages of &jo3e] dHfillyOfn Blie &%c B ottr eagtma H@!e&ﬂiq%&' ly

accept abl e di l'uent Wth a phar ceut| carri t can be a sterl
| i qui d such bysemypitical analyksis, Aseﬁxemlarghyatmeot ¢ntm1s astoninisthtiontindiltipleal |y,

i t 5 | si f)
aur  act ant o, SRR G eA PblPheRd pPa 8 baRmeltn of et thyadhuBE T Raditonat
conposi tfigonsexe B@ft@&%ﬁﬂ%ﬁe@nﬂh@ﬂ@ﬁ&ﬂﬁé&@dx@% tWoRRelar & dnbeae of
petrol eum aninal,” vegetable, or synthetic origin, for exanple, peanut oil,

soybean ai | mO!ath@rnnerB)m6mqmﬂyelﬁﬁmplm'gﬂmbsc@uhsmhpkdpmmg&gﬂwcol
or pol yet hyl | ycal are referred,li rrlers i cul for

ri bot a1 o oo eRshE ConfioRubiHi:id flne A i Bl oo ks Rl tn of
depot i nj ectgoai? r@éthd)dﬁ?’t\ﬁ@br PoEPMbAGAIG] avibodiesarith Merd‘nﬁbiﬁdlngfsﬁétﬁ&uéérwh a
manner as to perrr a sustal ned rel ease of the active ingredient. An

exenpl ary coWpadminisiered simpianeeush i whishapsethe dpiagp ofeach angibedy, £ or nul at ed
in 56 2/ %ﬁ%ﬁ? 87 aqueous buffer consisting of
50 MM L 5?st [ neep %}1@%&[& sﬂfdééat%o pH 6.0 with HCl . Typi cal |y,
conposi tions are prepaAnﬁbcabusnsvmdiyabinﬁastetedtohenulapleldoqamahs :ﬁ:tbmra]sons or
suspensi ons; soI id, f suita eﬁ tion in (}n suspensi o liquid
.5 vehi cl es §5tY ? %F??ﬂ? ‘ﬁe B G %Péﬁ?ﬂfb’d ?ﬁ\?jg |on al so
can be enmul sjif e uch as
pol yl act i de, pg@ ars%dﬁ%ﬁ%ﬁ%? 'co;golflglér%%‘a?lgr%?gﬁﬁ%rﬁl? A?d‘ﬂ a¢1 g?f%ct as
di scussed alsow rhetheds, dogsee is ﬁgum agligve a plasma antibody concentration of 1- 1000

20  pg/ml and in some methods 25-300 pg/ml. Alternatively, antibody can be administered

as a sustained release formulation, in which case less frequent administration is required.

Dosage and frequency vary depending on the half-life of the antibody in the patient. In
general, human antibodies show the longest half-life, followed by humanized antibodies,
chimeric aﬁtibodies, and nonhuman antibodies.
25 ' The dosage and frequency of administration can vary depending on
whether the treatment is prophylactic or therapeutic. In prophylactic applications,
- compositions containing the present antibodies or a cocktail thereof are administered to
a patient not already in the disease state to enhance the patient’s resistance. Such an
amount is defined to be a “prophylactic effective dose.” In this use, the precise amounts
30 again depend upon the patient’s state of health and general immunity, but generally
range from 0.1 to 25 mg per dose, especially 0.5 to 2.5 mg per dose. A relatively low
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agents of wwzﬁ‘;?ﬁvention can be adm nistered in the form of

injection or inmpllant 10 preparation, which can be fornul at eBCT/HSGWASE87a
manner as to permt a sustained or pulsatile release of the active

i ngredi ent. Additional fornulations suitable for other nodes of

admi ni st rat i dosadeis lalieiQs ' ﬁ&ﬁ@{%ﬁﬂ:l? ulymonary, forml atjons,
supposi tories %gnd jtransde.l?hngve appl’i ca ‘i’l%e%gﬂlt%x%lsgﬁ?fﬁé@?gB?‘F‘égﬁ’fltﬂpﬁders
and carriers Joms Rpjientsfeontinyedopécelvertrdannérit forethe rdsbofthiik Byes, OF

triglycerides; such su jtori.es can .be forned from m xtures containing
the active ingredient &Bﬁﬁ%“bﬁﬁ@é“mm@%S%IFBV%%gh&O&ger(am,)ﬁ‘ohﬂ/awlﬁsal

TN ol 1 act ORe SLArohy Per TR iRk ke AL SIS i Rt spgmonly

mannitol, |l actose, starch,  magnesiums

cel | ul ose? aMachagFriafively shertintertats is Sumstimecanived ﬁﬁtﬂ'iﬁoér@dﬁ%nt&%% R5:0"
sol ution;, Sﬁﬁﬁﬂé&ﬁﬁmﬁﬁ%ﬁts Fi |1 s, capsules, ;ustai ne.d 20 rel ease
fonnul ations or powders &H@Q_‘?‘ferf_ 3 Pajignt;shews paptiebioraoimplete
prefer abl y - &fidfation 508y Abm3 8P iskade! Tefeaflr B3 Yalont ;‘ﬁ%ﬁ%ﬂ,@}ﬁ%@?@;f

i ntradermal deli Vfré' ‘Topical adm nistration’ca
co- adni ni st r BEQPBYlaghc regimegent with cholera toxin or detoxified

derivatives or subunit f.or other simlar hacterial toxins (See 25
Genn et al., Mture 33)148%_?8‘(1%%@5‘1? e@fﬁ%@%@&?&fﬂ”ﬁﬂ@m@h@ dehgéved by
using thE) coEpdOGNE o HED Mg/ ﬂgwmﬁfg,aﬁad-%;g%;ﬁgm%gg@aﬁ%nﬁl ‘gs:egg‘?fi \%Iy

chem cal cross|ipking or expression as a n-pr
t ransder nal H’é?qulfé'awcmmmwﬂﬁﬂ,mmrekﬁﬂomdﬁdgge. usi ng

h- anf er osones (Paul et al. r. J | nol .. 25:3521 (1995); Cevc et .aI ., 30
Bi ochem Bi ophys. Acta@g%g?"%fgi@s (’%?WW@DPM@@@, topigalSEP 2005
PCT/ US01/ 465#ifravérious, dval) stitetiafSous BMtGRHESE | L iR berilSenl R LTI QN

provi des nethods of nonitoring treat_rrentlﬁlﬁ’nlﬁga%é@?lé". aP%%PP%*’r“Hﬁﬂraﬁarﬂror
suscepti bl e PFamuselarfagans forprephylactic and/or therdpegtiatreatiest THe thé R Mpigint

bei ng adm® ni e SFhdnfnRuRdd smidl6 o EtNods can. be used to nmonitor both
therapeutic treatnent on syrrp¥ SHaEtnosc G pgenh issubeitancoys alfhoyghiother ramesrent

on asynpt ometandesguakineffective.nThandit adstEomindd ro®b RS i [ O
noni toring %%ﬁé'o e.i rmurili zation (e.g. measuring | ev%‘?ﬁ%ﬁgﬁﬁ%ﬁmﬁ glf'hé%l
ant i body) . 5 W%l@l%tm%gl the lprm or leganusalese In §mme exanpl e,
of an - methods, agents are injected directly into a particular tissue where deposits have
accumulated, for example intracranial injection. Intramuscular injection or intravenous
20  infusion are preferred for administration of antibody. In some methods, particular

therapeutic antibodies are injected directly into the cranium. In some methods,

1527 (1990) and Hanes, Advanced Drug Delivery Reviews 28:97 dé%gé)%ﬂﬁ The
p

antibodies are administered as a sustained release composition or device, such as a
Medipad™ device. | | |
Agents of the invention can optionally. be administered in combination
25 . with other agents that are at least partly effective in treatment of amyloidogenic disease.
In the case of Alzheimer’s and Down’s syndrome, in which amyloid deposits occur in
| the brain, agents of the invention can also be administered in conjunction with other

agents that increase passage of the agents of the invention across the blood-brain barrier.
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anti body level or profile in a patient, before adm nisterin qa gp of
agent, anc{vé(azﬁ&gpari ng this wwth a value for the profile q é el ter
treatnent. A &rgni ficant increase (i.e., greater than the RGHPRU{4638) gi n

of experimental error in repeat mneasurenents of the same sanple, expressed
as one standard deviation fromthe mean of such nmeasurenents) in val ue of
the level or profile signgls a positive treatnment outconme (i. e., that
admi ni stration of the agehf? ' t

_ St B OR0S gdésired response). If the 15
val ue for immune responggeriPFhE Hyehtlan&e oHe RififiaRldik%s pRAmIREHRAFCS: 2
negative treatnment outcone is indicated. I'n other nethods, a control value

(i.e., a rrearpoaxmsﬁpammmmammﬁm)thﬂ&peuﬁewgéntpte.,pmﬂfa' vatietysofttghedr m ned
for a control ;popul ation. Typi.cally the indiyidyals,in the control

popul ati on hﬁwﬁfuﬁﬁiwg%’%? S?%P?’é@fsrrg?ﬁ ; em‘e&@&%@g’c@f&!ﬁ@el evel
or 20 profsi | g15th ed., MaokeMibliShing 'Codtliiny i HART: ' e then
conpared w tF]( the control val ge.@%?’g%sﬁnégg%&?’ncrggggsvl)}éwgfe{%&t he
control val udoredependg pa thesintended mode of adminiiirationl end thetapeutic spplitationerhe)

[ | s. L.t ffici . .. A, lagk of signifi
Tner ease o SopwayiaRtod slen Hcfide, depaRiinE o 1 foani ied deefy s Hacally
out come. Admaateptabié, ndR-tokic 3@ ks br5dilRAR! Whick a@&ﬂ&&@v%&l%?c&x&ﬁo%ﬁéﬁé% s

increasing .25 relative to the control value. As before, attalnnmen
pl at eau r el attp fermudate pharmsicevtisalieampasitions foredimalt axrhuntzataditimistrativnn i Ther at i on
8
u

of treatngnt £ | t] reduced in, dosage.and/ qr, frequency. In
ot her mgﬁodsﬁﬁgntggﬁgé‘%%@%ba% qgﬁfﬁ%ﬁe&)gﬁg}?ﬂ #g}ty%g&teeqogﬁ{mago%an and
standard deviExaimples of sustedibiefits 16 distifled Wate) PhiySiblopfavhRds| Ladicyidual s
who have 30 Hqgger,gone treatnent with a tﬁer g?)lgutic a E%Sbgﬁa-%&g%ﬂggs evel s

or profiles &1'S splytiens, dexirose selipionsandiidankrscsatutiont In addiom,dbe val ues of

| evel ' e ; i th ot trol value If
the. measur od ever et Soel cBBbdEiin B B RIRTRY sl OCoR o bm o aep

2005 PCT/ USGibhtogieSionthédpetic!; néingnunogenie stabilizesaad siedlilgkar d devi ati on)
fromthe_lgontrol val ue, treatnent can _he discontinued. If the level in a
|

patient i'S significant iPQaBB‘l‘W?ﬂéo@QﬁﬁiP@ﬂs %Ia&@,iﬂc@%}@f&mélewé)dmhbgﬁmdt i on
of agent is \Rdciandlesled sfucﬁlaﬁp{cﬁ&ﬁé, ﬂo%ﬁ&‘ﬁmﬁ@és’ sabt a?aﬁt%%%iogﬂcﬁx\’g%ﬁg?

control value, then a change I'n tre nt may -be 1 ndicate
met hods, a paelyghicolipecids ambeopolysemn ($ugh aelatex/functidmatiaddeephaross(TM) AS

under gone a pr.evjou ourse, of .treatment.is nmonitored for, antibody |evels
or profiles Blfg%g%féf @@gﬁe%&eﬁgﬁei&mﬁg&m agifls,anune aeid coplymed,inded. -
The neasur ed lipRValgreépiates (such as oil droplets or liposomes). Additionally, these carriers can

20 - function as immunostimulating agents (i.e., adjuvants). -

For parenteral administration, agents of the invention can be administered
as injectable dosages of a solution or suspension of the substance in a physiologically
acceptable diluent with a pharmaceutical carrier that can be a sterile liquid such as water

.oils, saline, glycerol, or ethanol. Additionally, auxiliary substances, such as wetting or
25  emulsifying agents, surfactants, pH buffering substances and the like can be present in
compositions. Other components of pharmaceutical compositions are those of
petroleum, animal, vegetable, or synthetic origin, for example, peanut oil, soybean oil,
and mineral oil. In general, glycols such as propylene glycol or polyethylene glycol are
preferred liquid carriers, particularly for injectable solutions. Antibodies can be
30 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 S mg/mL, formulated in
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profile in the patient can be conpared wth a val ue previ ous@g %ﬁh ed in
t he pati entwo @fdees7 @ previous course of treatnment. A signifitant declease
relative to the previous 10 neasurenent (i. e., greater thaRCEIULSQ’d‘F“é%
margin of error in repeat neasurenents of the sanme sanple) is an-

I ndication that treatnment can be resuned. Alternatively, the value

measured i n aadiRbuLHiff gjdgggmr it 0. @ coptrQl ue. an plus
standard devi ation) dég?'g?% n in @p@&?}%ﬁ%ﬁ%ﬁﬂgﬁﬂmtﬁpﬁ 6.0 with
under goi ng a B6lrse of treatnent. Alter natively, the neasured value in a
patient can be conpared.wiith a contrql value in 15 popul ations of

prophyl actically treat eEYB'ﬁanyeﬁ?@PmBOMampw@sme@me'nhem liduidease,

or popul ati orsblﬁioﬂstww Y ' who show apel.i orati on of
di sease characteristics. H%I%&g%émoﬁ)h?ﬁg@%’bg%ggahﬁ%%m Fyspepston igeliquids e
relative Bo t¥ehidespriasito injection can also bemmdmah@rgﬁﬁgu&rﬂgo%#ib@gﬂmﬁw an
I ndi cat or tha(;re%gpas%er&. houl d be resunmed in a patient. 20 The tissue
sanpl e for analysis ’?311)8%9‘11?? 9 0giGEP Pastielesguchas palylactide, polyglydolitie] opr

cer ebr ospi nalcopblyntkrifoosAhhhéad j ' al yzed, f.or ex | e,
for levels oroi) lrygﬁ | es of an??gcygﬁegﬁzg%i@gg%ﬁl 5@?"%3?"&?5&“5%&%"%%?

DL ES 0h a2l SNy S ddoarcedLié Doty dtevabs SS971997). 2184 Bl
the level or pro |‘41ng §?§%hg§‘g"f’rﬂﬁ“‘§?§%@3&%a§@ Rot inestignios implaetd usi ng a
cl ear i ng 18ss ayepaations whigh an be Forailhted ¥l 4ucB anﬁgrtgﬁepex%@%%ﬁgéﬁ%ﬂgg%i g

described herein., In such nethods, a tissue sa
tested is cAWs3tilegsleass of thegetivedngrediont. ts (e.g., froma PDAPP nouse) and

phagocytic cells beari . C rs. Subseguent clearing of the anyloid
deposit is t% dr;)d?i tor‘g%yﬁ%?%%%iﬁg’ﬁﬁéuﬁ &EP mgreso aEgponse
provi des an imadudmonal intednatdleand pulih e fernil | euel ..of. i bodi.es
effective to cl%%g %3 in the tissue sanple %tfﬁﬁfq’hsgl Jg%%@é%%%%ﬁ%’fsdfﬁatl. 59
VO 02/ 46237 BBPEHODY0EOr supnositeries, hawler andeamiers inolivle fonéxantplé, polyalliylshe

passi ve i15Muglvdls i ' ] Q'ﬁ%gﬁ . disat e peak i.n anti body
concentrati o% }%‘%I?I omqgg%ﬁ%h’ Sg)%%o nfsil%z}?escfgg ﬁfo%ﬁdﬁﬁlﬂwwmge;
the decay appeiechersdipntin tharangabf DS¥ets] 0%} freferably $%. 24, @cralq’ax)ﬁulﬁti‘?odp nt hs

dependi ng on; f-1ife of the antihody adm nistered. For exanpie the
hal f- life o%&clsillgdr?%%ﬁt%%ﬁs’éﬂ 5 reeaceuticl grades of mannitef, lagostagterch) n sone

met hods, a bamghésiemFRAs, 858G sﬁéclﬁﬁhé,%ﬂﬁlo&é’, aﬁgé%dggﬁ etcﬁlg,at Leni, LS made

Ay
before adm ni stration, a second neasurenent | on pndte Lhese,
det ermi ne t hEOBEHUQH#H talka i forayef solutions crspamsions tablbts) fille capRBS URRBRIRES ar e

made at 20  release formulations or powders and contain 10%-95% of active ingredient, preferably
25%-70%.

Topical application can result in transdermal or intradermal delivery.

Topical administration can be facilitated by co-administration of the agent with cholera
toxin or detoxified derivatives or subunits thereof or other similar bacterial toxins (See

- 25  Glenn et al., Nature 391, 851 (1998)). Co-administration can be achieved by using the
components as a mixture or as linked molecules obtained by chemical crosslinking or
expression as a fusion protein.

- Alternatively, transdermal delivery can be achieved using a skin path or
using transferosomes (Paul et al., Eur. J. Immunol. 25:3521 (1995); Cevc et al.,
30  Biochem. Biophys. Acta 1368:201-15 (1998)).
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intervals to nonitor decay of antibody |evels. Wien the | evqg gEpagpg body

has decl i ng®h 024492970 basel ine or a predeterm ned percentage | ess
baseline (e.g, 50% 25%or 10%, admnistration of a furt he?éygg‘glé‘{e%g@r

antibody is adm nistered. In some nethods, peak or subsequent neasured
| evel s | ess background are conpared with reference |evels previously

det ermi ned t dIE dvishiitd aeanreflof Tradimpitophyl actic or therapeutic treatnent
reginme in other patients. | he nea; d antibody level is significantly

l ess than a 15 ref er encEhq inyentiqneprgvides methodshafmonitoringdreattentdn o patiet andar d
devi ati on of : enc [ opul,at.ion of patjents benefiting from
treat ment) ad m ni s??rgﬁ %ﬁ%‘%"@%@&d‘?‘%‘?"éﬁﬁﬁ 5, "&Qg%fd@ l@&’.ﬂam%w greatment

i ndi cat ed. Adsbing ainsihisteesdiddspatiaad. UNe: ABRbAsYah B8 use &' mbiifor Ol & %t%tic

treatnment . a art-recogni zed physi ol ogi c synptom (e.qg., physi cgfas
mental syfpt %ahi’?ﬂﬁ PR sEmptanaticqationts and prophylactisciredtment cor asymptineitizpatieists,

di agnose or ngRy 'ﬂﬁﬁg ' ' Jfe.qg. . A zheiner's disease). For
exanpl e, one'c r%&%t{)ﬂr??’{mééﬁiceognl ?*e\%ggm%?lﬁ%mg?ﬁﬁsw%mt?ﬁe@ynptom of
Al zhei mer''s dneasasug level ddadniisiseyddngBsdy)ut can al so occur without ot her

characteristics of either of these diseases, For exanple, cognitive
i npai rment can be noniXoRRelpdsentail detarpiging afaselinetvabue; forexample ofan

M ni - Ment al | ' convention throughout  the

cour se of tr?%ltﬁ tr)rgdr%'{:_l>é %CI:].O& |@e%%8i£€%lgn%|f%w[ﬂwsﬁﬁng& inaa%QP?&gePEaF‘Br

per forni A8 t kemperning this with arveivedisih@dqrefile belbvaltdies trediRne aA | sioniffdagh Kits
contain an agent tlaat sgecqi:%li cally binds to 30 antibodies to A(3. The kit
can al so i ncﬁ'ﬁ‘a'gasﬁ ey fErateriban the tpicalynargin of prperimental artorimrepeste | abel is

typical ly inhdeub@ets b L | ' l.es. For detection
of antibodies, the age(r?ftﬂ%:an Lee s@%lef%rgés%?éﬁ%%n%dgpd;&svg%%%%g@,m%h as
to t heKyveI | sl@ﬁ“@mwuwlnm@ﬁ?@uﬁlﬁfﬁ:&sz&@roﬂﬁgiM?Wet[ﬁe'aﬁjf’léﬁti ter
ish. Kits a ica ontain |apeling providing directions for use o
the Kkit. Thé’ﬁﬁé’%‘ékf'%glhﬁﬁﬁ“é‘%lmf’ @@a g’éﬁaﬁchberve pilspiredsiesponsein déthee
regi me co§r elvalue g imo@uR! respdnsdBGS ] ' les to
AR The term |l abeling refers to any&%a{inggghm\grcwriﬂe}ég?@%%%?’%ﬁ%?&%hat S
attached . t o, MGRmsnhetepme iindisatsdni es a kit -at any 5 tine during its

manuf acture, transport; I e. For,examle, the termlahelin

enconpasses adverti si nén ?@gfpgﬁhsoﬁ%ﬁac%ﬁ%ﬁ & ,""Bé’%‘?@ﬁ@?ﬁﬁmﬁﬁﬁr [dewiation) of

i nstructi ons levelici profileris detérninsd f@td @atroLsopalstion. diypieally = MGlvidudls ifﬁ{ﬂet i ng
It

imprinted directly on kits. The invention also proVvides diagnostic S,
for exanpl e, C?lggoéﬁpelﬂ:atlon ﬁave not received prior treatment. Measured values of the level or

20  profile in a patient after administering a therapeutic agent are then compared with the
control value. A significant increase relative to the control value (e.g., greater than one
- standard deviation from the mean) signals a positive or sufficient treatment ou;tcome. A
lack of significant increase or a decrease signals a negative or insufficient treatment
- outcome. Administration of agent is generally continned while the level is increasing |
_ 25 relative to the control value. As before, attainment of a plateau relative to control values
is an indicator that the administration of treatment can be discontinued or reduced in
dosage and/or frequency.

In other methods, a control value of the level or profile (e.g., a mean and
standard deviation) is determined from a control population of individuals who have
30  undergone treatment with a therapeutic agent and whose levels or profiles have
plateaued in response to treatment. Measured values of levels or profiles in a patient are

compared with the control value. If the measured level in a patient is not significantly
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detection and/or diagnostic kits (e.g., for performng in vi \‘o | magi_ng) .
Such kits @Botzﬁtgiﬁal |y contain an anti body for binding to af eﬁﬁﬁ@&@ of AR,
preferably within residues 1-10. Preferably, the antibody PET/US0I&688T or a
secondary | abeling reagent is included in the kit. Preferably, the kit is
| abel ed with instructions for performng the intended application, for

exanpl e, for dpffekst(@lo ' ' ' | . enpl ar anti bodi es are
t hose descri bed.her(g‘ignn’.qn?g%@qﬂﬁ%\%nw&%uﬁéfﬁﬁgﬁMH ug, tERpigens can

met hods of i helisentinuedi Afithe derebinch phtiensisisignificadtly Bafowaflt coratl bafiRt hods are
useful to di @g&?‘ﬁ%ior canfi.rm dj agnosi s of Alzheiner's disease, of
susceptibility &P&mﬁaﬁﬁ%égﬁg 18 18 Wawanted.nHdbe lesel ib éhe matigntpersists beloant
20 presenti nmwdnh@yﬂgé,qg&@{,hﬁgm‘; eﬁtf %Phg tifet has abnor nal

s T'TkKe s%’%ﬁb‘ia

anyl oid deposits, then the patiént fromAl zhei mer's

di sease. The nethods cdn otlies methwds;emticonwhs jsHut BreRétE @ééi{rﬁ@?x%%xg%@ﬁ&nce

of abnor nal | f anmkl oid indicates susceptibility tofu
synpt omatic di nggdse Eééon(%ﬁé)r%f’%%m&‘g treplment isaponitared forsntibadyilavels di prefiks

progressi on todéterinin® sMethera fupbBst HbiRa gnﬂg}équﬂgihtﬁq?@?m&wr by

previously 25 diagnosed with Al zheiner's di seas

admi ni st er i nBrofile mhe patient gambercompraredwith atvahie previgasly hehiéVed in tH eﬁ(ftﬁ‘ént .
patient and %@&%é}%ﬁﬁ;g&@é agent after, it has bound. Preferr

ant i bodi 16152 Bind 1o D R ga'il pantidesrsase relative togthe prefvidus | engt h
APP pol yHEpt indasurdnénti{pelj gatel i i i it hin_ani ng._aci ds
1-10 are particul arl yl(,30L%?aef e.rreg.gyélflhl??)hr rgg? oas,re@géé\ﬁlheﬁ‘?lfr%%tsﬁ thes to
an epi tope WA s 2 &dieation gt teatmenscantheatesanéd. Holtirasivekp ikl bi nd

w t hout | ndug, .al. cleari response. In_ other nethods, the
anti body bi h‘%&%ﬁé@da% |%§‘;é€ﬁvlﬁetcﬂﬂl?ar§ﬁ19“ﬂ83 %g‘?%?-yﬂ?e&maqﬂus standaré1 08 SEP

2005 WO 02/ deaaionpaatetiiiod 466 GpudiHonTaBEnts ¥RkGRAHbNbo Wedifid oriGient | |,

|
cl earing respgnse.t %3.. However, the Clearing responSe can
usi ng .ant i bdd e‘i“F"é\ffﬁ% ¢ meagueedhvalue ina patienhepntbecomparedtwith £ gordrfol vakie iy as
Fabs. | nssongppiitidas | .can _serve.ag both a treatnment and
di agnosti c. r’ﬁfbeagent_. gf%lto-gg}r’]lgr a: 9%%39%%‘]‘6@33 %ﬁ%ﬁ%‘?@n Qtﬁme@s@fﬂléﬁmnal
to residue PrEppoltiopsoftberaptutichliywrested pativng \ﬁh&&kﬁﬂ@ﬁmﬁﬁr@@ﬂ &Hafiligs. bi nding
to epitopes c%}megi égsiﬁ‘éﬁs 1-10, gr esumabl y .because the Ctermna
epitopes are Inactessy iotfthafﬁ'?%“ie afagralicant decrpgse aelativegioythe sonttol level
ant bodi s e, k8 an e deHBRNS uh indiGAHAR rsRRer Sn AL LS ELS L, Y

i ntravenous injection into the

a patient.

20 The tissue sample for analysis is typically blood, plasma, serum, mucous
fluid or cerebrospinal fluid from the patient. The sample is analyzed, for example, for
levels or profiles of antibodies to AP peptide, e.g., levels or profiles of humanized

- antibodies. ELISA methods of detecting antibodies specific to AP are described in the
Examples section. In some methods, the level or profile of an administered antibody is
25

determined using a clearing assay, for example, in an in vitro phagocytosis assay, as
described herein. In such methods, a tissue sample from a patient being tested is
contacted with amyloid deposits (e.g., from a PDAPP mouse) and phagocytic cells
bearing Fc receptors. Subsequent clearing of the amyloid deposit is then monitored.
The existence and extent of clearing response provides an indication of the existence and

30 level of antibodies effective to clear AB in the tissue éample of the patient under test.
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body of the patient, or directly into the brain by intracragi | RhaeCtion
or by drikid pfla@dsy 10 hol e through the skull. The dosage of ng;gﬁdp/g%poul d
be within the sane ranges as for treatnent nethods.. Typically,

reagent is |abeled, although in some nethods, the primary reagent with
affinity for A(3 is unlabelled and a secondary | abeling agent is used to

bind to the prinmary reaughtib | g@?éﬁ ans of
detection. For exanple, a tlﬁ&@?&n@?ﬁiﬂgﬁ?@%gﬁﬁ% e %g%ltl{&qwsan
(cjiet ection. _Ué@n%%h- afeipenlin lmt;quymncam en fcﬂldmd_ ; tbghh&xpfnegﬁlam&ﬁpurimou% a

etection w [ intervention. i ogctive, |abels can al so be
det ect ed usi %@g&ggﬁgé??aYﬁPng?@rFE%ﬂt§9mﬁmdiqﬂ dayse

nunber, si Ze,mdﬂthﬂdﬁpehd]ﬁ%ﬂﬁiﬁé’halﬂﬁféﬁtlﬁ‘éﬁﬂibbﬁfhdmfn?st& rPﬁP&&ﬂip %ﬁli.“e
val ues. The base |ine values can represent the nean levels In*a population

of undi seasedi? absomaefmman anthodies iscofithe ouder of20 ddys.0 20 represent previ ous

| evel s determ ned in t?ﬁa sane Bg)tien . E{(l)_r. exanpl e, E&Sﬁel i.ne values can be
deternmined in a pati entB¥PSMethpds; ,hasaling measurament ofantibedy i ABdn the ues

t hereafter C@qﬁ@{@g ' RSBl 4N | es relative
to baseline 'si gr{al rsnﬁg%lgbofgl:at ive ?ggpo égé%gaﬁ%@%%@;%dﬁé&b&'&e&%r to

i nventi on wi (detepningdhepdallantibatyslevelpeant dne drinsoré Girtheninegsurements bfd thidCat
exanpl es. 62.Q06 P 200 02/ 46237 PCT/ USQ1/ 46587 EXAMPLES Exanple I.:
Ther apeutic %I'v &9 mopttaL, @ﬁegaﬁq%ﬁe&%ﬂfiﬂ%{dﬂm@%hﬁ%@%&
mAb 21 F120ando iné orla ' gﬁ}b@ Lty.0 ah}

nonocl onal and%}lﬁél pn%k[ad&%%?ih%%g?&gs to %f?%éﬁegkpﬁsﬁfﬁg%@ﬁgg%gﬁgp% ?%%L%%f A(3
in the brainl8fe msﬁ@ms@mmf@ furthersduangeof antibedy i adfinistyree Jh §oind thefiodsy

I df PDAPP. t I ice, 8.5.t0.10.5 th f
Toe vere obt Braer EbEkOaN S Suelillend b RIER Rl o Fombirdd Wi stsencedebeiint o
Si X groups t previoustyedeterahintidith cumstit@ids RAS M Préshyhictis 6f ﬁ%ri;;@utfc tréﬁyifn S

(6] (6] e

were distributed,to match the gender, age, parentage an urce

ani mal s wi t hfFePRe otberpatignts. If P gagasyred guthody ilésicbis siguificanfly dessitlzns t he
Experi neps al 14eeh&Meve Ye. gg?ﬁﬁ‘ﬁ‘ I Biehd HERsBne SBRAS4 deviation of the reference

Tr eat ment NaTr eat ment Ant'l body
value in population of patients benefiting from treatment) administration of an additional

dosage of antibody is indicated.

Additional methods include monitoring, over the course of treatment, any
art-recognized physiologic symptom (e.g., physical or mental symptom) routinely relied
20 . on by researchers or physicians to diagnose or monitor amyloidogenic diseases (e.g.,
Alzheimer’s disease). For example, one can monitor cognitive impairment. The latter
is a symptom of Alzheimer’s disease and Down’s syndrome but can also occur without
other characteristics of either of these diseases. For example, cognitive impairment can
be monitored by'determining a patient’s score on the Mini-Mental State Exam in
25  accordance with convention throughout the course of treatment.

C. Kits
The invention further provides kits for performing the monitoring
methods described above. Typically, such kits contain an agent that specifically binds to
30 antibodies to AP. The kit can also include a label. qu detection of antibodies to AP, the
label is typically in the form of labeled anti-idiotypic antibodies. For detection of
antibodies, the agent can be supplied prebound to a solid phase, such as to the wells of a
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G oupAnt i bodyl sotype Specificity 19none NAbNA (PBS al one)
210Pol ycl opna d43dz742m xed 30mAbd 2H3API - 121 g@ 48mAb | o500 & 1568 mfbnﬁb
266A013- 281 gd 68mAb 21F12A033-42]1 g&a a. Nunber of mice inPGT /46587
term nation of the experiment AU groups started with 10 ani mal s per group.
b. NA: not applicable c. nouse polyclonal: anti-aggregated A042 20 d. nmAb:

nonocl onal ambiclotiehs ﬂ%ﬁ@tﬁ%ﬁf&&%ﬁ%ﬁ% %gggg{ngl%gr%éﬁ;?ﬂ% &@ﬁwg\n in

Table 2, the antibodies includ ! mur |
anti bodi es, XHg Thailsheling aaymlsrinclude d chart br Gthpr cofisPord@heerkinl ddtrebit

resi dues 3-7 6 direcgted to A(3,residues 13-28 and binds to solu e but
not to aggr %vgfseog' n&f@f‘}@g)laebekw{‘ié‘(%? adies tpAB. Tés tetodgbelig4efers tA ahif t h
group was tr | ' I f ol gnal anti body fraction

rai Sed by | el or secthdcl BReAnARE ok RS 08 518 Bopranibe a ki e

gr oup recgi v dighetdusingiitsunanufadhBs, tralspore, salg driigelt Fmﬂaﬁﬂﬂ’é{theﬁen%/%%ﬁﬂéi ng the
Cour se of Trg ment 10 . Th .m)trfo onal _antibodies were’injected at a dose of
about 10 g/ ‘3 IPE ﬁFXﬁ‘%f‘H& t5 and beochureshperkeging matewials, instyctiodsemsdiover e
noni t or ed over vidbgadsett: t Fect | on re. admni stered

Vi e9RJ/MPultr diseE Ak WeMlas l%ﬁpgj 5.?%1‘[’@{3@& ﬁg}k‘q

I ntraperitoneally everéihz@ven days ‘on average A(3 titers
above 1000. Al though I rln\tehtiemalsmprowidmaﬁagneﬁtidldts,fdi‘%ba:ﬁﬁﬁg%hélﬁ&,it does
not bind wel . .egated .AN1792 used as the capture 15 antigen in
the assay, t %tg%gke%ggog%%g%gmgﬂél End S RREfERER @Y ivaimaging). §uehidts The
group r@Gei WpR@IyesRalPAPIntBBE) R | pnued whthip.the first
t hree weeks Zy:'pnce' the anti bod}m?%‘ﬁ%gtro\é%sﬁpgﬂgigggﬁgf?fre?‘ﬁa%}'%{.ﬂwldues
det er mi nat-i ofrl8f Peaferablyy ghetantibody isdalseldtbeta tohdug BabeRSREbNt F10SRAed { C©
from each gr QUR Ve e blb?dtﬂlﬁi' riri r.to each intraperitoneal 1nocu %& I on,
for a total - Yreterably, the kit is'labeled with instructions for performing the intended
application, for example, for performing an in vivo imaging assay. Exemplary

antibodies are those described herein.

y XL

15
D. Invivo Imaging

The invention provides methods of ‘in vivo imaging amyloid deposits in a
patient. Such methods are useful to diagnose or confirm diagnosis of Alzheimer’s
disease, or susceptibility thereto. For example, the methods can be used on a patient

20  presenting with symptoms of dementia. If the patient has abnormal amyloid deposits,
then the patient is likely suffering from Alzheimer’s disease. The methods can also be
used on asymptomatic patients. Presence of abnormal deposits of amyloid indicates
susceptibility to future symptomatic disease. The methods are also useful for monitoring
disease progression and/or response to treatment in patients who have been previously

25  diagnosed with Alzheimer’s disease.

The methods work by administering a reagent, such as antibody that binds
to AP, to the patient and then detecting the agent after it has bound. Preferred antibodies
bind to AB deposits in a patient without binding to full length APP polypeptide.
Antibodies binding to an epitope of AP within amino acids 1-10 are particularly

30  preferred. In some methods, the antibody binds to an epitope within amino acids 7-10 of
AB. Such antibodies typically bind without inducing a substantial clearing response. In
othei methods, the antibody binds to an epitope within amino acids 1-7 of AB. Such
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20 of 30 bleeds. Antibody titers were neasured as Al31-42- %ds I body
using a szwﬁ%,g&sﬁu SAwith plastic nulti-well plates coat EIQC’N)%SQ 2%71 42
as descri be detail in the General Materials and Metho ters
for each bleed are set forth in Table 3 for the polyclonal antibody and

t he nonocl onal s 10D5 and 21F12. Table 3: weeks 21F12weeks 10D5weeks

1250615000108 18 {0 ibat Wil Sthe At ‘8%%6‘9%8%58@8%%6%0

3. 5550340003:&;5@@%@6@3@5&%& ttndR 420 ERE 15kOPRTIRRA
740006170071300 814Q07 300 64 06 SEP 2005 WD 02/ 46237 P /u501/ 46587
91900840009 758100 memetbods, thesamneavtibodpaanrenves both ptrexment

L s e Y M B A e i ™

5 10 of AP do not show as strong a signal as antibodies binding to epitopes within residues

1-10, presumably because the C-terminal epitopes are inaccessible in amyloid deposits.
Accordingly, such antibodies are less preferred.

Diagnostic reagents can be administered by intravenous injection into the

body of the patient, or directly into the brain by intracranial injection or by drilling a
10 hole through the skull. The dosage of reagent should be within the same ranges as for

treatment methods. Typically, the reagent is labeled, although in some methods, the
jprimary reagent with affinity for Ap is unlabelled and a secondary labeling agent is used -
to bind to the primary reagent. The choice of label depends on the means of detection.
For example, a fluorescent label is suitable for optical detection. Use of paramagnetic

15  labels is suitable for tomographic detection without surgical intervention. Radioactive

| labels can also be detected using PET or SPECT. _

Diagnosis is performed by comparing the number, size, and/or intensity
of labeled loci, to corresponding baseline values. The base line values can represent the
mean levels in a population of undiseased individuals. Baseline values can also

20  represent previous levels determined in the same patient. For example, baseline values
can be determined in a patient before beginning treatment, and measured values
thereafter compared with the baseline values. A decrease in values relative to baseline

. signals a positive response to treatment.

25 The present invention will be more fully described by the following non-
limiting examples.
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251100248508%3R6»3726225025600261600 271400261100271900 2827?&9@% ﬁg Titers
averaged about 1000 over this tine period for the polyclon i g’&y
preparation and were slightly above this level for the 1 ODS- and 21 F
12-treated animals. 5 Treatnment was conti nued over a six-nonth period for
a total of 196 days. Aninals were eutgygmgqeene week after the final
dose. C. A(3 and APP Levels in the Brain: 10 Fol | owi ng about six nonths of
treatment with the various .anti-AR anti body preparations, brains were
renoved from ghe an fol , f .. _One hemi sphere was
prepared for FEHETH SEAALL T : dbadiess mANZH3. mAH 10DA, t he

quantitation of A(3 and APP %ﬂ‘iﬁi@ﬁ H%ﬂi ?ﬂJLEdi g% g@gint rations of .
various forms of beta anyl oi sor protein (APP),
the 15 héehi sphere was ’ﬂhmsxmhplétesﬁdthb@ﬁp@ﬁﬁ@f@@&isﬁ&ﬁmiﬁﬁﬂﬁﬁém

di + ese were

cortical, and,cerebel redi ons were prepared in 5M guani

serially di|#ibgdigs o AﬁéO ageumulation of & fieythe beioof Midgozyzetic trandgieniet ed
by conparisog;d0 a series of dilutions of standards of A(3 peptide or APP
of known concentrations in an ELISA format. The |levels of total A(3 and of
Al131-42 neasured by ELISA in 20 honogenates of the cortex, and the

hi ppocanpus and the | eyel of total A(3 in the cerebellumare shown in
Tables 4, 5, and 6, reépé&éﬂ@fé,@The medi an concentration of 65 WD

02/ 462371038 SEP 2005 284t e cont.rol, up

i nocul ated with PBS, V\glgy gﬁ?zfgﬁ Z]e fe&ﬁhwggnﬁgi’w @éﬁﬁﬂ%nﬁ“ﬁag% itA 101
cortex (medimontbs oﬁ&eawe m@i@ndwﬂ&nﬁmﬂﬂed RS BARARRR A8 weld s i/ 0

for the cortexé{?‘ medi an | evel in the cerebellum of the cont group

(30.6 ng/g tTX80HPs Gested with yanousputibesies disseted torih Animdleweieppocanpus.
These  distributed to match the gender, age, parentage and source of the animals within the
groups as closely as possible. Table 2 depicts the Experimental design.

15
' Table 2: Experimental Design
TmG?::)Ilrlz;nt N°* | Treatment Antibody - Aintitl;;dy
. . sotype
Antibody Specificity
1 9 none b
(PBS alone) NA NA
2 10 Polyclonal AB1-42 mixed
3 0 mAb? 2H3 AB1-12 IgGl
4 8 mAb 10D5 AP3-7 IgGl
5 6 mAb 266 AP13-28 IgGl
.6 8 mAb 21F12 Af33-42 IgG2a
;. ﬁuAmgz; :;t; ng:bia group at termination of the experiment. All groups started with 10 animals per group.
¢. mouse polyclonal: anti-aggregated AB42
20 d. mAb: monoclonal antibody
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5 levels are simlar to those previously reported for heter DAPP
transgenlﬁ,d% 2370f this age (Johnson-Wod et al., supra) ,9@55{7 7ortex
gro

one treat up had a nedian AD | evel, neasured as
differed significantly fromthat of the cont_rol group (p < _0 05), those
ani mal s receiving the polyclonal ant i -AD anti body as shown in TabI e 4 The

medi an 10 | evel of AR A; - 0, = s Q for

this treatnent group. Asl'%% gl b @@ﬁ%xﬁ%ﬁﬁ é’;ﬁ'&o&% chntly

reduced by Thénevionabastibotizs) M3 difbﬁieﬂ(i APresidge 10§ J?ﬁtﬁ%{? group,

t hose ani nal s dosed V\nththerrAE)I (ﬁ‘r S)t 66 WO 02/ 46237

Of fcnM 47  .residuesi3-Bh ®6®(d1wted|t®A[mmue@13-as ambbmdsitb séJublé bt potitoZ1UI N
aggregated AN1792), 21F12 (directed to AP residues 33-42). A fifth group was treated

‘5 with an AB-specific polyclonal antibody fraction (raised by immunization with

- aggregated AN1792). The negative control group received the diluent, PBS, alone
without antibody.

B. Monitoring the Course of Treatment

10 The monoclonal antibodies were injected at a dose of about 10 mg/kg
(assuming that the mice weighed 50 g). Antiﬁody titers were monitored over the 28
weeks of treatment. Injections were administered intraperitoneally every seven days on
average to maintain anti-Af titers above 1000. Although lower titers were measured for
mAb 266 since it does not bind well to the aggregated AN1792 used as the capture

15  antigen in the assay, the same dosing schedule was maintained for this group. The group
receiving monoclonal antibody 2H3 was discontinued within the first three weeks since
the antibody was cleared too rapldly in vivo.

For determination of antibody titers, a subset of three randomly chosen
mice from each group were bled just prior to each intraperitoneal inoculation, for a total

20  of 30 bleeds. Antibody titers were measured as A 1-42-Binding antibody using a
sandwich ELISA with plastic multi-well plates coated with AB1-42 as described in
detail in the General Materials and Methods. Mean titers for each bleed are set forth in
Table 3 for the polyclonal antibody and the monoclonals 10D5 and 21F12.

Table 3:

weeks 21F12 weeks 10D5 |[weeks poly poly

21F12 : 10D5

0.15 500 0.15 3000 0.15 1600

.0.5 800 . 0.5 14000 0.5 4000
1 2500 1 5000 1 4500
1.5 1800 11 5000 1.5 3000
2 1400 1.2 1300 2 1300
3 6000 2 3000 3 1600
3.5 650 3 4000 35 650
4 1600 35 500 4 1300
5 925 4 2400 6 450
6 3300 5 925 6 2100
7 4000 6 1700 7 1300
8 1400 7 1600 8 2300
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9 1800 8 4000 9 700
10 1700 9 1800 10 600
11 1600 10 1800 " 600
12 1000 1" 2300 12 1000
13 1500 12 2100 13 800
14 1300 | 13 2800 14 1800
15 1000 | 14 1900 - 16 1200
16 1700 15 2700 16 700
17 1700 16 1300 17 2100
18 6000 17 2200 18 1800
19 900 18 2200 19 1800
20 300 19 2500 ‘20 1200
22 - 1750 20 980 22 1000
23 1600 22 2000 23 1200
24 1000 23 1000 24 675
25 1100 24 - 850 25 850
26 2250 25 600 . 26 1600
27 1400 26 1100 27 1800
28 27 1450 28

28

Titers averaged about 1000 over this time period for the polyclonal
antibody preparation and were slightly above this level for the 10D5- and 21F12-treated
animals.

Treatment was continued over a six-month period for a total of 196 days.
Animals were euthanized one week after the final dose.

C. AP and APP Levels in the Brain:

Following about six months of treatment with the various anti-Af
antibody preparations, brains were removed from the animals following saline perfusion.
One hemisphere was prepared for immunohistochemical analysis and the second was
used for the quantitation of AB and APP levels; To measure the concentrations of .
various forms of beta amyloid peptide and amyloid precursor protein (APP), the
hemisphere was dissected and homogenates of the hippocampal, cortical, and cerebellar
regions were prepared in 5M guanidine. These were serially diluted and the level of
amyloid peptide or APP was quantitated by comparison to a series of dilutions of
standatds of AP peptide or APP of known concentrations in an ELISA format.

The levels of total AP and of AB1-42 measured by ELISA in
homogehates of the cortex, and the hippocampus and the level of total Ap in the

cerebellum are shown in Tables 4, 5, and 6, respectively. The median concentration of
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PCT/ US01/ 46587 I'n the hippocanpus, the nedian percent redudt chﬂsodf“?sﬂt al AD
associated wth treatnent with polyclonal anti-AR antibody (50% p =

0. 0055) was not as great as that observed in the cortex (65% (Table 5).

However, t hetgiisgp %ﬂh%%&&l%glﬁx ﬁste'amﬂyﬁs'a& YBToid niBRt inint o'

greater in the hippocanpus t e cortex Bt 31, 683
ng/ g tissue hmmhmpnqdhmmﬁuwr@w(m&alﬂoﬁ&& 89aiglg hippedathpaltissi® coiphded

When neasure of | oi dogeni ¢ _form of AR AP 1- 42
rather than ig %ﬁgln&?g ég et‘%‘?ge’F)egﬁfﬁm@Fﬁa%QjYP]éﬂébe Wbeﬁ‘fumf[f@Q sastrohgtoup
anti body was (366 gp/ef t y s treated
with the rrAbg 10D5 "and W&g% wer e r’e fo-[%?%‘%%qgnk@iﬂ ng‘b er 68
VWO 02/ 462%7 [evsls are similar to those previously reported for heterozygous PDAPP transgemc mice

of this age (Johnson-Wood et al. » Supra).

-, For the cortex, one treatment group had a median AB lew}el, measured as
APB1-42, which differed sigm'ﬂcahﬂy from that of the control group (p <0.05), those
animals receiving the polyclonal anti-AB antibody as shown in Table 4. The median
10  level of AB1-42 was reduced by 65%, compared to the control for this treatment group.
" The median levels of AB1-42 were also signiﬁcantly reduced by 55% compared to the

control in one additional treatment group, those animals dosed with the mAb 10D5 b=
- 0.0433). -
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In the hippocampus, the median percent reduction of total AP associated
with treatment with polyclonal anti-Ap antibody (50%, p = 0.0055) was not as great as
that observed in the cortex (65%) (T able 5). However, the absolute magnitude of the
reduction was almost 3-fold greater in the hippocampus than in the cortex, a net
reduction of 31,683 ng/g tissue in the hippocampus versus 11,658 ng/g tissue in the
cortex. When measured as the level of the more amyloidogenic form of A, AB1-42,
rather than as total Ap, the reduction achieved with the polyclonal antibody was
significant (p = 0.0025). The median levels in groups treated with the mAbs 10D5 and
266 were reduced by 33% and 21%, respectively.
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1017. 610. 0033-4318. 15+/-4. 36 anti-AJ342 mAb gia 5
+1 -

P

10D5821. 6800 @§1H32927. 29+ - 19. 43 mAb 266616. 590. 0184- 4619. égo"’HAb

21F12829. 80>0. 9999- 332. 88+/-9. 90 a. Nunber of animals per 1A68%e end
d. NA: not

of the experinment b. ng/g tissue 10 c. Mann Wi tney anal ysis
applicable e. Standard Deviati on APP concentration was al so determ ned by
ELISA in the cortex and 15 cerebellum from anti body-treated and control,
PBS-treated mce. Two different APP assays were utilized. The first,

desi gnated APP-a/FL, r diotejuifrwas also meadRedhinthe cérebellu (TabRC6)e Tdsd B?@f
APP whi ch haawbﬁ%en cl.eaved withip the AP sequence), and full- length Torns
(FL) of APP, vaith the no ant-Adrandahe 264 gntitody showed significant reductionsef

t r eat ment - as§OGi L4y he) in bset o at ment oups, the
| evel o of ApBeIBrOEOLRT At mitacde 2.0 oe3 Y aid prib hid, Tespectve ) and i
unchangeds i ngedulp tedatddn@ith | 6% £ w 219), . These
results indi é‘;g that the i mrgﬁ? zgﬁﬁ%%@#éﬁ(ﬁ% an Pglégiag%ag}e lete A(3

w t hout depleting APP. In summary, A(3 levels were significantly reduced
in the cortex, 5 hippocanpus and cerebellumin animals treated with the
pol ycl onal anti body raised against AN17@bled0 a | esser extent nonocl onal
anti bodi es to—the anmino term ' of A(31-42. specifically am no
acids 1-16 and 13-28 al so showed GEREBELAMMtreat nent effects. 1P

Hi st ochen cafF=Arra=yses e a0t f-—AC3—tnmmnatoact | il a0
in the P ol ycl onal

subsets of dntom nﬁee AL342, 21FI 2, P66 and
1005 treat mgnGragpoups Was™ qual itative’ ared to | hat lYgFa-“Erevi DUS
studi es i n waich andalrd i mminization procedures wikth A(342 were
followed. .15 The largest altferation in both the extent and appearpnce of
amyl oi d pl dques occurrfed in|the ani naletal Afuni zed wiEh tTatalpi ycl pnal
A(342 antibqdy. The regducti ¢gn—of—amioet+t—+toeqat; hol ogy

and cel | -asdqoci ated A(3 ELISA P %

value® value® Change ELISA value
PBS -9 30.64 NA“ NA | 40.00+/-31.89°
Z:gzgj;l 10 | 1761 | 00033 | 43 |18.15+-4.36
mAb 10D5 8 2168 | 0.0675 29 |27.294/-19.43
mAb 266 6 16.59 | 0.0184 46 | 19.59+/-6.59
mAb 21F12 8 29.80 | >0.9999 3 |32.88+/-9.90

a. Number of animals per group at the end of the experiment
b. ng/g tissue
10 c. Mann Whitney analysis
d. NA: not applicable
e. Standard Deviation

APP concentration was also determined by ELISA in the cortex and
15 cerebellum from antibody-treated and control, PBS-treated mice. Two different APP

assays were utilized. The first, designated APP-o/FL, recognizes both APP-alpha (o,
the secreted form of APP which has been cleaved within the Af sequence), and full-
length forms (FL) of APP, while the second recognizes only APP-o.. In contrast to the
treatment-associated diminution of A in a subset of treatment groups, the levels of APP
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i npnunoreactivity closely resenbled effects produced by the t§ﬂdalpﬁ§

i muni zat g g2RERGedure. These observati ons support the ELI 538}.1 ts in
whi ch significant reductions 20 in both total A(3 and A(34f VA7 eved
by adm nistration of the polyclonal A042 antibody. In simlar qualitative
eval uations, anyloid plagques in the I10DS group were also reduced in nunber
and appear an@ere vitthéllys@ithaddda &gﬁﬁfd .

i mrunor eactivity. R_elyzlti ve to c%ﬁﬁfgl{%?%é%e anldﬁ%ﬁﬁsle’&{qﬁrgl%%%[ (’)I‘rl]18§e g
fraction agafesslis dica thatdhe inmuhizatienswittnA B antibodiest depteté A8 withoGRfoplétaguced
pl aque burde 93% and 81% respectively (p<0.005). 21F12 appeared to
have a rel at 'y nodest effect on  plaque burden. M crographs of brain

after treatnment with p = A2 S L f {1s.and absence of many

of the larger conpact e@pp| aqugé?&lﬂﬂg?#éwgkbwg@%@élﬁ%ﬁltg&F%‘ieﬁ" relative

to controf t hippoeuimsiand careballurf fn SEMaRARatedRIDRE HERBIOnRGHIIGE /{6387 E

Lynphoproliferati é&ﬁggpgnses An- dependent | ynphoprol’i f'erati on 'was neasured
e

usi ng spl een?galpst padessepextentmance ihgdiesto the amincetrmiipaldggion
i nfusion. F . | . t d f 5
days i n i he o ABLADARAT Ry Gifidcacids 1216 hd PE ol Bise sn Wiy thiant Bmsntys | on

As a positiveffedmatrol, additional cells were cultured with the T cell

m togen, PHA, and, as a negative control, cells were cultured w thout added
pepti de. Splenocytes from aged PDAPP m ce passively imunized with various
anti-An Hhtibodi es werD. Histovherhieal Amalydes:r o with AN1792 and proliferative

and cytokine 10 respomses were measured. The purpose of these assays was
to deternmine if passiv GPHW%&?%&WP@%@GPMP@M%MMﬁnm and

t hus primng il 1GEPBS. bl r 792 AN1792-specific
proliferati vgﬁ)‘foe_r cyt ok%’r@ﬁszg}%g%‘?gg%r%’ %oq)agléir@% 14 hﬂ“f'\lljggmd’ﬁ&a%l y

i muni zed wi qualitativelyromparedaotthatadipesyvioul Studies il whichl staniad iaR@iHiza6iok! T | cac
of Anti-AD Anti b&)di es.; nﬁg 2H3 gﬁﬁ 1 mAb 266, mAb 21F12, mAb 3D6, mAb
16C11 and pARFOsgduzss viith AR42 wege, udy, treatnent with 10D5 was repeat ed
and two pgiditional anfje é?ﬂé]{'e?&fﬂ r e nocl onal s (AP1-5)
and 16Cl1 (AD33-42). Coen}t%lr%o grou-panrﬁg\égt\%éﬁgétt graﬁgeg%mggogﬁmy 1% evant

i sot ype- mat chlegueantéurredyin (ie\BrijalsAthrihzedivieh the belyelodar g4l akibddy. MR h ol d
het er ozygotes). than in LQE previ ous study, otherw se the experinental
desi gn was t¥ductionof amylaid load; eroded plegueinerphologhiend tell-associated 4 | OD5

reduced pl A iiéARAvY o7 ket AN a3 5 tle btk ot B aBos O
‘procedure. These observations support the ELISA results in which significant reductions
20  inboth total AP and AB42 were achieved by administration of the polyclonal AB42
antibody.

| In similar qualitative evaluations, amyloid plaques in the 10D5 group

were also reduced in number and appearance, with some evidence of cell-associated Ap

immurioreactivity. Relative to control-treated animals, the polyclonal Ig fraction against
25 AP and one of the monoclonal antibodies (10D5) reduced plaque burden by 93% and

81%, respectively (p<0.005). 21F12 appeared to have a relatively modest effect on

plaque burden. Micrographs of brain after treatment with pAbAP; .4, show diffuse

deposits and absence of many of the larger coinpacted plaques in the pAbAP;.4; treated

group relative to control treated animals.
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| sot ype- mat ched anti body controls (p--0.003). One of the otle S t%odi es
agai nst ARyo v2ée37was equal |y effective, producing an 86%r ddlﬂ‘@ 8
(p=0.003). In contrast, the 25 third anti body agai nst the pepti de, igc 11,
failed to have any effect on plaque burden. Simlar findings were obtained
w th A042 ELI SA neasurenents. These results denonstrate that an anti body
response agai nst AR peptide, in the absence of T cell imunity, is
sufficient to decreasegagyl ojd deposition in PDAPP mce, but that not all
anti-An antibodies ar et eratiye RESRONsast i bodi es directed to 30

it i Si } i - - ' f AP ti, cul |
P oo ot 1 o 2 hBcBeddete rimbhBbrofifdiofiln (o Rlefbl b fiemtelin ot or e
anti bodi es abaivested 8ight days. follWinghefhal GaBBAPRIRAD GresiRATAVREH &H3 8105

passi ve imni zatjon) reduces the extent of plaque deposition In a nbuse
model of ° Al PReVelbrwere gpltursd for Sdayain theipresentof AP1-40 gt a tomehirdivnyofBi jadi ng

in the CNS ' ) trat .hat wh hel d_ at dest

concont rat i of ORI s AETRARELE 5udilBhal cefiE worm cieedninth foe T8 ot

|l evel s suf f imitogen, RI@AﬁﬁEDh@iﬁeéaﬁv@Udﬂthcha%?&Hﬂ@éul?%éh Qﬂh@{tg%@&] rg}ghher
, |

anti bodi es -agai nst A( ¢ould be acting directly wthint 'S
t aken from sal i ne- per f¥plenpcites &om SIADP vfice passiFelyriminemited willDvartoue

exam ned for RL.Eese he .peri.pheral | y- ). ni stered anti bodi es.
Unfixed cr y%ﬁst?a orlgpﬁﬁgg%h" "é'ﬂ%g{ri E’%ﬂo@é‘ﬁ‘é‘?ﬁrygg £ E\'Oi‘&*é‘h‘{e andgytokine
agai nst TDUSFeshOmsEE O@toRBAdufed( mtpu?ﬁﬁsbbm&@aésﬁgi%bﬂe a“%?f%a‘{s"'gﬁ?: n dy

brains of the | QD5 and 3D6 groups were strongly decorate
whi | e there YRmupigatiemfagilitafed antigen presedtatian,gnd tims pFiming v Tcell hespbiles ext ent

P o eact bRl 8D ANEs) o BRI e emitfye i fioking reageBRaaveye
reagent. | ODbbserddiDnicé passivel ' R@i&@{heaaﬂm;j&ﬁ shigdgdln. gai ned access
en

to nost plaques within the S. The pl aque bur was greatly reduced in
these treatment groups conpared to the 16Cl | group. Antibody entry into
the CONS pmas nﬂkaﬁfe T abnr "_:!; of .t he Dbl oo_d-brl n barri er since
there was no & 0

b

0 POAPP mce. I aghb60, nBer SRR S5 SAANYecHT Sy AL, 0721
parenchynma of aged nm ce was _ ' = m ce,
representing 0.1% of tlhe sesuniisardy, reatment with 1 0D5 iwas $€7cud] Ghe 676 SIBRSnA'
i sot : . o o

| SOLYP®) - anti-AP antibodies were tested, monoclonals 3D6 (AB1-5) and 16C11 (AB33-42),

-

~L)
X ¥l paUboIes-mAh 243 1A b 10]

Control groups received either PBS or an irrelevant isotype-matched antibody (TM2a).

20  The mice were older (11.5-12 month old heterozygotes) than in the previous study,
otherwise the experimental design was the same. Once again, after six months of
treatment, 10D5 reduced plaque burden by greater than 80% relative to either the PBS or
isotype-matched antibody controls (p=0.003). One of the othér antibodies against Af,
3D6, was equally effective, producing an 86% reduction (p=0.003). In contrast, the

25  third antibody against the peptide, 16C11, failed to have any effect on plaque burden.
Similar findings were obtained with AB42 ELISA measurements.

These results demonstrate that an antibody response against AP peptide, in
the absence of T cell immunity, is sufficient to decrease amyloid deposition in PDAPP
mice, but that not all anti-Ap antibodies are equally efficacious. Antibodies directed to

30  epitopes comprising amino acids 1-5 or 3-7 of AB are particularly efficacious. In
summary, it can be demonstrated that passively administered antibodies against AB (e,
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These data indicate that peripherally adm nistered anti bodi @2 gfn’p ter
.25 the CNppWhgés,they can directly trigger anyloid clearan likely
that 16C11 al so Zlad access to the plaques but was unabl e ?&Tﬂfﬁqﬂl"‘GWanpl e
| Vi Ex vivo Screening Assay for Activity of an Anti body Agai nst Ayl oid
Deposits 30 To exam ne the effect of antibodies on pl aque cl earance, we
establ i shed pagiv®immun®za r LédsRe I | Ls

cultured w tR unfi xed cr?ggﬁaé%w&ss\gg%?%%@df%x?ﬁew r%ﬁ“f n}g}ﬁe{ﬁmn AD
brains. Mecr éézheanemdxs@smere obtained 73 01 SEP 2005 V\D 02/ 46237

PCT/ USO01/ 46587 fromthe cerebral cortices of neonate DBA/ 2N mice (1-3
days). The cortices were nechanically dissociated in HBSS- (Hanks'

Bal anced Salt Sol uti OExaﬁ : Wibiitorine 6f Ahti Lﬂ!@@yihe

di ssoci ated cells weré& al con), and
centrifuged at 1000 rﬂ’hlSmeﬂplmdnntoastata'sfthaMdndield\ﬂ&nécﬁst&ﬁ@ﬂded in5
grow h nmediu 10Y B 25n r mavi CSE and the cells
were pl at ed %ﬂh%r@%ﬁ Waﬁ?sanﬂ Qciqs gaan aggqs%o@m atlevelsk. After
7-9 days, thglfﬁf;ieaﬁkgsiemﬁgg,h {hd vy orbital shaker at 200 rpm for 2h
at 37C. The cell suspension was antl’l fuged at 1000r pm and resuspended in

the assay nedi um 10- p'iﬁ’ode’gennhmtwlmhérlaﬂﬁbodiésdﬁ%E’PA b6l belactiiBiectlly Pr ai ns

H

(post- 10 m)rt in % .< 3hr) _ were_thaw nmounted onto pol y-1ysine” coated
round gl ass ?ﬁ% %lb@emlsql%pwﬁlssdnnmmm en @fié@EMpImIb

pl ates. {de ﬁ,@%ﬂnﬁ&gf?ﬁh onsj.sting of
H SFM (Hybri doma- ser um re@pr ‘hﬁ’%@h%)%%@fﬂ@@&aﬁmﬁﬁe

penicillin/ scrb’emf(hrmlsmtlumdvemgtpdsed toEAMIeSEscent8ident Seuiist Blougs anti - A(3
anti bodi es were ad a 2x_.concentration (5 gg/m final) 15 for 1 hour.

The ni crogl i BFE4 @’%r‘% %tﬁgﬂ-r%%aéa%@y % Blagues within boaimsofitbe 1925 ked nd
assay nedi usme §we§égm gﬁ&c! | ,ubat r (37C
SUCQz) for 24h-r£i;t§lrp nor e. e en t ﬂa%ﬂfrwon ‘I’%snl% C g’
fixed with 44C H@Qﬂl@r'ﬁ@t@eﬂ;ﬂheﬁdhebctmmfpﬁqué demditivng ﬁerﬁl ééiﬁ:la'ﬂis éﬂbﬁcﬁ@ﬁﬂl
The sectjons re st ai ned th.biotinyl ate D6 foll owed by a streptavidin
/| Cy3 coinéjjuga%\gﬁﬁt FRLB yg@ﬁw{h\m%éﬁ go‘%hé“@%@é‘ﬁ&ﬁeﬁ@@ﬂ@@}’l al cells
ver e vi sual i #agenb).0D3 sdSBTRE Folfdvidh Qﬁ? aEnﬂih erved
with an i nvertgebd fl uorescent ?n cr oggm(l on Mé&ogfﬁ‘ g&fe?st%t}ﬁ
phot oni cr ogr plpgies wathin the @S mﬂhﬁphqﬁ?bﬁdehyﬁgﬂeaﬁyrﬁu@ediﬂﬂi@eﬁ@%enﬁﬁ tware
(Diagnostic tern Si S, e cultures were
extracted |r¢r§§#’{#§§m %l)tmgeéipqﬁi OHprgﬂgé?‘g'ge IE’iorFBe Wes 19t dpeto and
| oaded ont o @normal leakage of the blood-brain barrier since there was no increase in vascular
20  permeability as measured by Evans Blue in PDAPP mice. In addition, the concentration
of antibody in the brain parenchyma of aged PDAPP mice was the same as in non-
transgenic mice, representing 0.1% of the antibody concentration in serum (regardless of

isotype).

).

These data indicate that peripherally administered antibodies can enter
25 the CNS where they can directly trigger amyloid clearance. It is likely that 16C11 also
had access to the plaques but was unable to bind.

Example IV: Ex vivo Screening Assay for Activity of an Antibody Against Amyloid
Deposits
30 - To examine the effect of antibodies on plaque clearance, we established
an ex vivo assay in which primary microglial cells were cultured with unfixed cryostat
sections of either PDAPP mouse or human AD brains. Microglial cells were obtained
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25 16%tricine gel (Novex). After transfer onto immobilon, If@tsgpnpie

exposed towbog@énsh of the pabA(342 fol |l owed by an HRP-conjp 61146 .
anti-nouse anti body, and developed wth ECL (Anersham V%ené?fﬁg ésg%ly was

performed with PDAPP brain sections in the presence of 16Cll1 (one of the
ant i bodi es agai nst AP that was not efficacious in vivo), (3- 30 anyloid

I I emaisreci . i bserved.., | n contrast, when
P anent | S oo D theeRitial WficR0 o PHEARGISAAYIN WEe (123 BENSS The Boriih wita
deposi ts wer eechanigallyydigmcintaiied HMT&M@IB@@@QIS&WOOS S o 0&3&551/ 460587

hagocytic vesic cont @i ning 74 WO 02/46237 06 _SEP_2( >
RR. g| dg nti ca ﬁ?ée W&m@ot eissociated calls wierg filtered withyast00yomeeli strninerd

h tosis - i LL.nef ' n additi.an, the
Paaay. pr ovi dcpicord-hid iged 1090 hlfrkie SBaniE RERoHeE et B rEndid s,
human i c? ogigrawthae¢divn (high gludosm]ghﬂEMd c 10%FBS, TZSnghfml ﬁhGMJOSt _ E’;&Fqgﬂd\:/eg?al

I nst A(3. _Tabl.e, 7 conpares J ndi versus phagocytosis fo \ .
S?? :‘ 2? ent ( 5 Xf??? patsd %Pﬁg{%{ %‘ﬁgﬂﬂﬂf eFﬁﬂé.lec&&M@kemwd@m,@?m es
bi nding to e bilafal } i [ eposi.t s,
vvlner eag ant i E)ﬂﬁi]fggg& g?‘r)\%fégg% nta%%é%iltatzcs)%%se? a%/)\nit in gorﬁg_r?%?gzcﬁjcgllhgf%&)mbﬁﬁ?ﬁm
Wi t hout cl ea™asgentrifugsidat d@(0ypintand resuspended éistheiasshiyngediom, epi t opes

C-terminal to residue nei t her . bind no | ear anyl oi d deposits. 10 Table
7: Anal ysis of Epi tope]@f}@?i"f’fo ﬁﬂ{‘? %%%@Af’gm?we&réemanénbms@ost-

Phaaocyt 961 S ni¥rtedeintervaix IhrpwaterBavr nioutll ddth'palyllysiit cdatdd frtdi glakl 9G22 + +
OEL0>-1016d cgve}sﬁgiégﬁb%a%ﬁn vlvellciI of+24-well tissue culture plates. The coverslips were

washed twice with assay medium consisting of H-SFM (Hybridoma-serum free medium,
Gibco BRL) with 1% FBS, glutamine, penicillin/streptomycin, and 5ng/ml rmGM-CSF
(R&D). Control or anti-Af antibodies were added at a 2x concentration (5 pg/ml final)

15  for 1 hour. The microglial cells were then seeded at a density of 0.8x 10° cells/ml assay

- medium. The cultures were maintained in a humidified incubator (37°C, 5%C0y) for
24hr or more. At the end of the incubation, the cﬁltures were fixed with 4%
paraformaldehyde and permeabilized with 0.1% Triton-X100. The sections were stained
with biotinylated 3D6 followed by a streptavidin / Cy3 conjugate (Jackson

20 ImmunoResearch). The exogenous microglial cells were visualized by a nuclear stain
(DAPI). The cultures were observed with an inverted fluorescent microscope (Nikon,
TE300) and photomicrographs were taken with a SPOT digital camera using SPOT
software (Diagnostic instruments). For Western blot analysis, the cultures were
extracted in 8M urea, diluted 1:1 in reducing tricine sample buffer and loaded onto a

25  16% tricine gel (Novex). After transfer onto immobilon, blots were exposed to 5 pg/ml
of the pabAf342 followed by an HRP-conjugated anti-mouse antibody, and developed
with ECL. (Amersham)

When the assay was performed with PDAPP brain sections in the

presence of 16C11 (one of the antibodies against AP that was not efficacious in vivo), B-

30  amyloid plaques remained intact and no phagocytosis was observed. In contrast, when
adjacent sections were cultured in the presence of 10D5, the amyloid deposits were
largely gone and the microglial cells showed numerous phagocytic vesicles containing
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as 13-28 18G1110-18rat 1gGl 26616-241gG i 22D 1218-211g&b L£aT,
2G3- 401 gAwdeekd340/ - 421 gG 1 21F12- 421 g&Ra | mmune serumra 1-6+ +
nouse (CFA)3-7+ + nouse (QS 21)3-7+ + nonkey (QS-21)1-5+ + (‘ f-”l-7)+
+ 75 0 6 SEP 2005 WD 02/46237 PCT/ US01/ 46587 Table 8 shows results
obtained with several antibodies against AP, conparing their abilities to
i nduce phagom)ﬁ.dﬂéxﬁdarlrebﬂ%\?&e%btéﬂxmAﬁ'ﬁ[ Cenmhd: Ve Vo pl aque
burden in passive transfer studies. Althoug %&ﬁq&éh@%%%ﬁo?ﬁom
aggr egat ed 5054 plaques, while bﬁﬁhﬂiﬂasiﬂeﬁbcﬂviegflnaddiﬂb%yheésb@ﬁﬁm%abodi es were
unable to re ' s anvl oi | agues in unfixed brain sections, could
not trigger '%ﬁ%@%%%(gél s W ?ﬂﬁ%&nme%&qusﬁﬁﬁhmoglhiwl&aammus in
vivo. 10D5, aﬁﬁ,m@l&g’@bﬁ 2 h¥ifda . ' inst AR were active by all
& PR ek Bl 200

t hree neasures. These resul in vivo is due to direct

anti body Jredi ated cl eafabled coinpatts A B Mhﬂaé#gg?%r %V&af&fferén e ex

' %redi ctive of in vivo efficacy. he ex VIVvo

vivo 10 assg‘}/ | 0] T
rding-speeifigities Ttoeap e sean thataptibodigpliAingith ypitapes i Ng

assay as pre q’l}ogy
to EX ViVvo i gy Vijhail - g%lioid efficac ffjcacy,.AP (pM pl aques
monocl onal 3D6l gG2 b_4%&_%gé:k§gﬁ %él? PYUs, W Qr%é“%%’éﬁ Sg}/dmg to.epitopes
21F12| gGa50within-amino acids 4-10 bind without clearing amyloid deposits. Antibodies binding to
epitopes C-terminal to residue 10 neither bind nor clear amyloid deposits.
10 : '

Table 7: Analysis of Epitope Specificity

Antibody
epitope isotype  Staining Phagocytosis

N-Term
mab
3D6 1-5 IgG2b + +
10D5 3-7 IgG1 + +
22C8 3-7 1gG2a + +
6E10 5-10 IgG1 + -
14A38 4-10 rat IgG1 + -
aa 13-28
18G11 10-18  ratIgGl - -
266 16-24 IgG1 - -
22D12 18-21 IgG2b - -
C-Term
2G3 -40 1gG1 - -
16C11 -40/-42 IgG1 - -
21F12 -42 IgG2a - ' -
Immune serum
rabbit (CFA) 1-6 + +
mouse (CFA) 3-7 + +
mouse (QS-21) 3-7 + +
monkey (QS-21) 1-5 + +
mouse (MAP1-7) + +

75



TM2algd@ - - - - polyclonal 1-42m x600 + + + The sane assay has been used to
test clearing activity of an antibody 15 agai nst a fragmentd ®RSEBy2HEI ei n
referred WP ®4QHFC. Synucl ein has been shown to be an amyPEIUS01/46587

pl aque- associ ated protein. An antibody to NAC was contacted with a brain

ti ssue sanple containing anyloid plaques, and mcroglial cells, as before.
Rabbit serum was used as a control. Subsequent nonitoring showed a marked
reduction in the nunber and size of plaques indicative of clearing

activity of the i Ly0g: &l .used to confirmthat
A(3 was i nt etrhgal %&pggﬁ?‘?’%ﬂ eB@g%re 4 ng@fs%%gP%}ﬁ%&FB a&%@ﬁf‘lﬁ CHMPRENE
presence of theirabilitiestd indock oty6sis B4BE R VD adtd el jghed in
a confocal p%%ge above the tliﬂ?sgue.),kt tlflere were no 76 V\f)bgéf/u%gé@%%@% 2005
PCT/ US01/ 4652 IfhiRqRassive ransies shydies. oithanghil6§1ABnd 28812 heund taaggregateiai ned

i ntact wg hi | eJaby . . . DS I Il p]

mat or ol s VERRE S bR wit bl B iR ebotiet petmreblnth gt whk Bl 1 .
meter al uas~Con | . ) ik o
wer o oxtract ad i Uh Nt ir oo G o coefPhotigact Heo ARRE g it o

West ern bl ot2s&Hapyd were nat effigaciovs imvive. 1038, 3126, raind thewolyclonad anttwdy bgsihst had
t j byt 4 | ycl | tib inst AR I ed
2t ong 4 kD BAMFERk BBy el BShnten  Rhcen TR iy Aot rorenis ot 5
d d atdifba i : i i
ecreased atdifieyankibadg medfatePEIeSahcdOf tﬁ@?ﬁat Igﬁ?es_rﬁi}iﬂ%o n ttgér‘éNﬁoﬁ%’df 4856k,

phagocytosis of AR leads to its degrad m né phagocytosi s
in the & viassyds pesdictive of & wivaiefficady. 10 F(ab' )2 fragments of the anti-AB
anti body 3D6 were prepared. Although the F(ab')2 fragnents retained their
full ability to react with plaques, they were unable to trigger

phagocyt osi sTdbje 84 Cegicividlo 4364y @.prwc@ggf;ni%emg@pcyt osis with the whole
anti body could be blocked by a reagent agai nst nurine Fc receptors
(anti-CD 16/32). These data indicate that in vivo clearance of AR occurs
t hrough Fc-r eclasibody medilsdtgsé phagiditytfesi . Bia8inEta NP B Mo Paspags of

Ant i bodi es Through the Bl ood- Brgéé;e 3Ly ier Th' S ex%@l e determ nes the
concentration of antibody delivefedto thep'B?'Xoh f ol %c’hg i NP enous
injection into a peripheral tissd®W ejthdag¥fnal or PDAPP i ce.

Fol | owi ng t r emennslomal PDAPP or control nornmal nice were perfused with 0.9%

3D6 IgG2b 470 + + +
10D5 IgGl 43 + + +
16C11 IgGl 90 - - .
21F12 [gG2a 500 - - -
TM2a Ig61 - - - ]
polyclonal
1-42 mix 600 + + +

The same assay has been used to test clearing activity of an antibody

15  against a fragment of synuclein referred to as NAC. Synuclein has been shown to be an
amyloid plaque-associated protein. An antibody to NAC was contacted with a brain
tissue sample containing amyloid plaques, and microglial cells, as before. Rabbit serum
was used as a control. Subsequent monitoring showed a marked reduction in the number
and size of plaques indicative of clearing activity of the antibody.

20 Confocal microscopy was used to confirm that A was internalized
during the course of the ex vivo assay. In the presence of control antibodies, the

exogenous microglial cells remained in a confocal plane above the tissue, there were no
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20 Nad . Brain regi ons (hi ppocanpus or cortex) were dissect ﬁ% g&gig@pi dly
frozen. Br‘g MBS honogeni zed in 0.1 %triton + protease i

| mmunogl obu |n Was detected in the extracts by ELI SA. F(aPCTAUS§H4e587
anti-nouse 1gG were coated onto an RIA plate as capture reagent. The serum
or the brain extracts were incubated for 1 hr. The isotypes were detected

wth anti- a- r | g&b- HRP (Cald ag). 25 Anti bodies,
regardl ess okj’ ﬁg%écggﬁgem%gﬁ (éonﬁaa@g IfP [threpglmgsaqmgnm Withini tbersection. i s
1: 1000 that fi® tio | gG
wes three timee bpneoft U8 %ﬁy’gﬁffﬁhéﬁﬁmﬂﬁmﬂ%&*ﬁ%ﬁe@éﬁ Bk pfiche

the brain ase¥eganoupmitroglizd celts ﬁmﬁmﬂﬁﬂ%@&dﬁﬁtﬂﬂﬁ&ﬁﬁﬁﬁé vigDsevel s
in the bl ood e%%gls result wa fﬁé in both transgeni c and

nont r ansgeni & d Sultigs Wt oxires PIEReo vaHeus tirae-peiatseand @@minddiue| y

| eak bl ool brv%gnerb.udl 7 g;‘ﬁm 6587

Exanpl e VI. O oning z;r?gﬂ %%uéﬁ\ge%{eg? t eg%buse %%%Phggﬁg?%bag y(?ﬁ

Cl oni ng and S@Q}umde@aﬂmivnhapolycliﬁﬁl aitibolip egdina\Wp rhailéd ¥ fdnpd l@)ﬂ'a’.hd egl on
of 3D6 was cl oned B g MRNA prepared from hybridoma cells
IY%% tbth d

two i ndepend«@‘f‘?{"r R PstAP inamurorsactivily dmmednmrchydr’qﬂdayasd to
VH 5 t i tiat d

Uhe s “or | meP SR HERAREY  BRus BRRRG SRl B olonis 35 R Teagge e é&@@w%gngn >
specifiec 3 prl mer. Thao @W héag'oewoﬁ‘%ﬁﬂ%'vwo%g @Rﬁh@% e@&t;@f‘nem

from rruI ndependentl derived ©Tlones, were in I"et'e
W th one fragments off tAdatibodyt HR6 veeoprepared. OMthdughfﬂilBF )Begl on,

the result ng _a VH fragnment 10 obta ned 5" RACE
RT- PCR net h\(l)\%a ogy ant%ﬁg%%gsﬁﬂ g%%é SRk %PIP&‘ES ‘%‘Me‘e#@ﬁ 80 t%g&r n, the
sequence wasphlmocymdlsbymbﬁo@lial%ﬂs phﬂéﬂéﬁﬁon, PhagiRylosi® {vBbR-antibod

ones. Both sequencés are in corrp% ete agree

wih one. anbeiape Hikedby nesse P o B s (ot DY 630). These e
R )-

region from ) di cat S es are
derived fromt ﬁ n%sﬂggnco%l nc%fgt?g cfgrsrtb@%gﬁrp.r ”‘ﬁqﬁ ﬁ%Eh%@PY*G@S(SEQ
| D NO 3)1$nd am no aci d sequence (SEQ ID NO 4) of the VH region of 3D6 are

set forth in TablnﬁégA and in Figure 2, respectively. Table 9A: Muse 3D6 VH
Nucl eoti de SequenkXample V: Passage of Antibodies Through the Blood-Brain Barrier

AGTGAAGT GOT GOAGT CT o0 A S R O AL s AT ekBreh deivered to the
CCTGT GCAGCCT@ B3 Ip GAGIRT SABo U GTRTICRGEAT & Pol pren HEGe e mormal or PDAPP
mice. Following treatment, PDAPP or control normal mice were perfused with 0.9%
20 NaCl. Brain regions (hippocampus or cortex) were dissected and rapidly frozen. Brain
were homogenized in 0.1% triton + protease inhibitors. Immunoglobﬁlin was detected
in the extracts by ELISA. F(ab)'2 goat anti-mouse IgG were coated onto an RIA plate as
capture reagent. The serum or the brain extracts were incubated for 1hr. The isotypes
were detected with anti-mouse IgG1-HRP or IgG2a-HRP or IgG2b-HRP (Caltag). -.
25  Antibodies, regardless of isotype, were present m the CNS at a concentration that is
1:1000 that found in the blood. For example, when the concentration of igGl was three
- times that of IgG2a in the blood, it was three times IgG2a in the brain as well, both
being present at 0.1% of their respective levels in the blood. This result was observed in

both transgenic and nontransgenic mice indicating that the PDAPP does not have a
30  uniquely leak blood brain barrier.

77



TCAGACAAGAGGCT GGAGT GGGT TGCATCCAT TAGGAGT GGTGGTGGTAGAACCTACTA

TTCAGACAAT, %}CGATTCACCATCT CCAGAGAGAATGCCAAGAACACCCTGT PO 8 SEP 2005
ACCTGCAAAT GAAGT CTGAGGACACGGCCTTGTATTATTGT GTCAGATATPOT/US01/46587
GATCACTATAGT GGTAGCT CCGACTACT GGBGCCAGGGECACCACT (SEQ 1D NG 3)  *Leader
peptide is underlined. doning and Sequence Analysis of 3D6 VL. The I|ight

chain variabl e Vixahfii On €4 b8 ReGUED dFnd' gnal nner as the

e

VH region. In the =G r

(7] Sequate Unh f 3D8
anplification of murineC z"gf@d Qlél zfa toﬂ}’?’ﬁ’g’ \3/L ?’elgl ’gﬁégﬁ%’grrpasm ng the
#3806- 3816) e deSIﬁgﬁgd‘@ﬁc

transl ation f?%?% / GRiusing @Mﬁgp?fd\mr o hxhrdoon ; fnaccteilggm
L i g i A
wel | as .ﬁdepemelgaaﬁqrmudeenbomm@sgﬂmmtaasleﬁowmlﬁ'@ndnmoaonspgégﬂgyﬁm{1 ght

hai n priner e t hat cDNA obt ai ned was deri ve rom a
ﬁdﬁl fuﬁct i on@ﬁ‘f‘ #%@:ﬁ %@gﬁnﬂésﬁé@ méw@m%fﬁg?’pdhe@mi fst
oDt oyed to ch hates fin YOR SRBLAN pbfd ﬂ@%mf & o 25k bidbendsedaivetn; <
S?Edag'? (an§ %éVGIQ)n mpletd agreemenbwﬂﬁﬁae aothed Lﬁmswmﬁzrma-\@hl hetcﬁ'?ﬁgllenl LR&in

| uded e encaodes the correc I g

'tlj'ﬁeC(r)lzgl gote i 3%@&&'&& E%%e‘?ﬁé?ﬂma GSUlE Was sefiacddy(seencgroV Ndragment

the VL r&@i oobfined By S RACERT-PCRméth cﬁf&gﬁaﬂ%ﬁh dob [ Sirter (DNA
respectlvgly Tagl ?@98 Mouse 3D6 VL ?\Iuc otl g a n‘;(:g prirér (D

ATGATGAGT CCT #382)\Greainy GETse GFTEQIETES /63 G CHERAT TRESCRANGEAAGEVell'S multiple,

TTATGTTGTGAT [TT TACCATTGGACAACCAGCCT ]
AT CTCTT oA TR A A A OA N SSANRASATRI gt vith o

S A L TR om e 5* R
CTCTGGAGT .
ﬁTCAGCAGAA%M m@wwwmmmwca&ng the VH

TTTCCTCC%A | D NO., *Leader peptide
i s underli E%-E%I’I mer s use?ﬁ%ﬁ wm%ﬁn ﬁ@%l&/%eqem@‘ﬁ@ t forth

i n Tabl e 10. NO:4) of the VH region of 3D6 are set forth in Table 9A and in Figure 2, respectively.

Table 9A: Mouse 3D6 VH Nucleotide Sequence

ATGAACTTCGGGCTCAGCTTGATTTTCCTTGTCCTTGTTTTAAAAGGTGTCCAGTGTGA
- 20 AGTGAAGCTGGTGGAGTCTGGGGGAGGCTTAGTGAAGCCTGGAGCGTCTCTGAAACTCT
CCTGTGCAGCCTCTGGATTCACTTTCAGTAACTATGGCATGTCTTGGGTTCGCCAGAAT
-TCAGACAAGAGGCTGGAGTGGGTTGCATCCATTAGGAGTGGTGGTGGTAGAACCTACTA
TTCAGACAATGTAAAGGGCCGATTCACCATCTCCAGAGAGAATGCCAAGAACACCCTGT
ACCTGCAAATGAGTAGTCTGAAGTCTGAGGACACGGCCTTGTATTATTGTGTCAGATAT
25 GATCACTATAGTGGTAGCTCCGACTACTGGGGCCAGGGCACCACT (SEQ ID NO:3)

*Leader pepﬁde is underlined.

Cloning and Sequence Analysis of 3D6 VI.. The light chain variable VL
region of 3D6 was cloned in an analogous manner as the VH region. In the first trial, a
consensus primer set was designed for amplification of murine VL regions as follows:
30 5’ primers (DNA #3806-3816) were designed to hybridize to the VL region
encompassing the translation initiation codon, and a 3’ primer (DNA#3817) was specific

78



ng DNA SequenceComments Strand? ouse kappa variab lmer 1
ggéibiggocc# % cg+T GAA. GTT. GCC. TGT. TAPRI MER 1, MRC set; 08 $eF"Hos
. GCT. GIT. . “G (SEQ I D NO 39)A+T = 50.00 [20]; % +G = SBCWSQ%]SM
avis, Botstein, Roth elting Tenp C. 72.90 79 WD 02/ 46237 06 SEP 2005 aie
PCT/ US01/ 46587 ouse kappa variable rinmer 2 . CT. AGI. CGA. CAT GGA '
AGA. CAC PRI et AC 80739yes. A+T = 46.15 [18];
. CCT. GYT. ATG Ei??e(%\'}@q mmo}owsreamsf the Y-19dining regidat BNA Seqaend? dalysidd

TOT. GZT
S Tepr et B REATERR ol Al s Hndlal st aitines i i oo -
45.00 [18]; -+OnsenSas Kght[cRAih peivics sd¥0icdéAdth3OMB cDNA obtained was derived from a
non-functionally rearrangéd message as the sequence contained a frameshift mutation
5 between the V-J region junction, |
| In a second trial, S’RACE was employed to clone a second VL encoding
cDNA. DNA sequence analysis of this product '(consensus 11) showed it encoded a
functional mRNA. Thus, it can be concluded that the sequence encodes the correct 3D6
light chain mRNA. The nucleotide (SEQ ID NO:1) and amino acid sequence (SEQID
10 NO:2) of the VL region of 3D6 are set forth in Table 9B and in Figure 1, respectively.

Table 9B: Mouse 3D6 VL Nucleotide Sequence

ATGATGAGTCCTGCCCAGTTCCTGTTTCTGTTAGTGCTCTGGATTCGGGAAACCAACGG
15 ETATGTTGTGATGACCCAGACTCCACTCACTTTGTCGGTTACCATTGGACAACCAGCCT
| CCATCTCTTGCAAGTCAAGTCAGAGCCTCTTAGATAGTGATGGAAAGACATATTTGAAT
TGGTTGTTACAGAGGCCAGGCCAGTCTCCAAAGCGCCTAATCTATCTGGTGTCTAAACT
GGACTCTGGAGTCCCTGACAGGTTCACTGGCAGTGGATCAGGGACAGATTTTACACTGA
AAATCAGCAGAATAGAGGCTGAGGATTTGGGACTTTATTATTGCTGGCAAGGTACACAT
20 TTTCCTCGGACGTTCGGTGGAGGCACCAAGCTGGAAATCAAA (SEQ ID NO:1)

*Leader peptide is underlined

Primers used for the cloning of the 3D6 VL cDNA are set forth in
Table 10.

Coding :
DNA Size Strand? DNA Sequence Commentsg

ouse kappa variable
rimer 1

PRIMER 1, MRC get;
A+T = 50.00 [20); %
+G = 50.00 ([20]
avis,Botstein, Roth
elting Temp C. 72.90

ACT.AGT.CGA.CAT.GAA.GTT . GCC. TGT. TA
- hsoe Y
40 ®®  l.GCT.@TT.GeT.GOT.G (SEQ ID NO:39)
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eIting Tenmp C. 73.93 ouse kappa variable rimer 4 ACT. A

I. GAG

KV PRIMER 4, MRC set; 80943Yes. GAT. TYT. B 5 (SEQ
| D% A%b %f}gg [18]: % O: i }g’“@éﬁ; i

Tenmp C. 72.34 nouse kappa variable rinmer 5 CI. AGI. CGA CA% GGA. TTT.

A VAN oY)

42) C+G = 46. 51 [ 20] avi s, Botste

Mel ti ng

WCA GOT. GCAXV PRINER 5 NRC Set 381040Yes. GAT. TMT CAG.CTT C (SEQ | D% A+T

52.50 24}~

/70 U,

varlabIJ

(SEQ
e
S

A=)

69.83 nouse klappa 3 rlner 6 381137YesCT AGW 0
GTK. CYY. |[TGY. T|S4KV PRI MER 6, MRC set; A+T = 37.84 Il e . YCT.
| D NO: 44} tG [ 4D. b4 | 15] bavirsy Bos sheica Ret horlcaimp U ER fokif o
kappa vayli ablje ringr ® CT [PACGST.. 6XBAATRAGR TGEER GITNGAR) MG !
set; 381R41Yels. GTQ ACA. KW. YOW GG ( SEQ | D% A+T = 39.[5¢s1 ;;ggsmg)lq,tgs) +G
46. 34 [1P] avj s,Bofstein, Roth elting Tenp C 71.70 -.uenﬁa@macvamlable
rimer 8 [SF-AQF—GGA-CAT—GFG GGG AYC. Tk /PRINER :
81341Yes} CWITTT. TJTC. AAT. YG ( SEQ ID%)A+T
[ 14] ' primer 3
3808 40 Yes :CT.'J;.GT.CGA.CAT.GAS.TGT.GCT.CAC.TC % A-!-:‘R:Mf];.z(l) ﬁgl je:l
.GGT.CCT.GGS.GTT.G (SEQ ID NO:41) +G = 52.50 [21)
Davis,Botstein,Roth
elting Temp C. 73.93
ouse kappa variable
rimer 4
ACT .AGT.CGA.CAT.GAG.GRC.CCC.TGC.TC PRIMER 4, MRC set;
3809 43 Yes A .GWT.TYT.TGG.MWT.CTT.G (SEQ ID (% A+T = 41.86 [18]; %
INO:42) C+G = 46.51 [20]
avis,Botstein,Roth
elting Temp C. 72.34
ouse kappa variable
rimer 5
ACT.AGT.CGA.CAT.GGA.TTT.WCA.GGT.GC PRIMER 5, MRC set
3810 40 Yes .GAT.TWT.CAG.CTT.C (SEQ ID ¥ A+T = 52.50 [21]); %
FO:‘!S) +G = 42.50 ([17]
avis,Botstein,Roth
elting Temp C. 69.83
ouse kappa variable
rimer 6 )
PRIMER 6, MRC set;
3811 37 Yes ACI.AGT.CGA.CAT.GAG.GTK.CYY.TGY.TS % A+T = 37.8; (14 ; %'
A.GYT.YCT.GRG.G (SEQ ID NO:44) 16 = 40.54 [15]
avis,Botstein,Roth
elting Temp C. 68.01
ouse kappa variable
rimer 7
ACT.AGT.CGA.CAT.GGG.CHT .CAA.GAT .GG MKV PRIMER 7, MRC set;
h812 41 Yes |A.GTC.ACA.KWY.YCW.GG (SEQ ID % A+T = 39.02 [16]; %
NO:45) +G = 46.34 [19]
avis,Botstein,Roth
elting Temp C. 71.70
ouse kappa variable
rimer 8
ACT ,AGT .CGA.CAT.GTC.GCG.AYC.TKT.TT MKV PRIMER 8, MRC set;
3813 41 Yes Y.CMM. TTT.TTC.AAT.TG (SEQ ID % A+T = 53.66 [22]; %
0:46) C+G = 34.15 [14]
avis,Botatein,Roth
elting Temp C. 66.70
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avis,Botatein, Roth elting Tenp C. 66.70 80 WD 02/ 46237 086SEFERNE005
ouse kappa variable riner 9

T A HARAT

(SEQ I D NG 47) A+T = 45.71 [16];
elting Tenp C. 69. 36 use kappa variable riner

GGT. RTC. CWC. ASC. TCPRI MER 9, MRC set .

PCT/US01/46587
81435Yes, GIT. CCT. TG

is +G = 45.71 [16] avis,Botstein, Roth
10 ACT. AGIT. CGA. CAT. GTA. TAT.

ATG TTT. GTPRI RIP,” VRC g§et; 81I537YesS% AFTl = 70. 27 0{124- W%'v("ri" eAI. CT
(SEQ I D NO 48) +G =]29. 73 [}11] avis, Botstein, Roth el tin *?’ C. .58 house
kappa vafiabl e rimgr 11 . AGI. CGA. CAT. GGA. AGC. CCC. A ER lde sMRC ket
- — CT. T .RTE. S 1 !
81638YesHéAt+T| =344 | 74vdsl 7T ; g;g‘}?go‘fﬁgﬁ | #49) 6Gre (56,26 [R1]
avi s, Botgteinf{Roth|{Melting™ Cre 748 hoagd kappdc#ei ghAs.7¢ hiaieh reverse
prinmer, Bs 116- 12%; constlant region riner, MRC set ,Botstein, Roth
81727NodGA. TCE. CGG|GTO. GAT. GGT. GGG. AAG ATi te; (SEQ IfiS*NOISIFIP db AR9F3E 47, 06
[8]; % GFG
use kappa variable
. rimer 10
815 37 Yes CT.AGT.CGA.CAT.GTA. TAT .ATG. TTT.GT N A+$REM§§ ;g'[gﬁf.szt’
- - ° ’
.GTC.TAT.TTC.T (SEQ ID NO:48) 4G = 29.73 [11]
avis,Botstein,Roth
elting Temp C. 63.58
ouse kappa variable
rimer 11
816 kY:] Yes -AGT.CGA.CAT . GGA.AGC. CCC.AGC.TC A+;RIMEE 51'[555 a:t;
. = 44. i
.GCT.TCT.CTT.CC (SEQ ID NO:49) 4G = 55.26 [21]
avia,Botstein,Roth
elting Temp C. 74.40
ouse kappa light chain
everse primer, aa 116~
122;
constant region
E 5GA.TCC.CGG.GTG . GAT.GGT . GGG . AAG. AT P X 6%/ MRC set+smal
817 27 No b (sEQ ID NO:50) ite;
. : b A+T = 47.06 [8]; % C+G
= 52.94 [9]
avis,Botstein,Roth
elting Temp C. 57.19
. 3y yen [ACT.AGT.CGA.CAT.GAA.ATG.CAG.CIG.GG g:::rhiavy variable
T.CAT.STT.CIT.C (SEQ ID NO:51) primer 1, MRC set;
ouse heavy variable
CT.AGT.CGA.CAT.GGG.ATG . GAG. CTR. TA primer 2
3819 36 Yes ,
.CAT.SYT.CTT (SEQ ID NO:52) primer 2, MRC set;
ouse heavy wvariable
820 37 ves [ACT-AGT.CGA.CAT.GAA.GWT.GTG.GTT.AA primer 3
A, CTG.GGT.TTT.T (SEQ ID NO:53) primer 3, MRC set;
ouse heavy variable
3821 35 Yes CT.AGT.CGA.CAT.GRA.CTT.TGG.GYT.CA primer 4
.CTT.GRT.TT (SEQ ID NO:54) primer 4, MRC set;
: CT.AGT.CGA.CAT.GGA.CTC. CAG.GCT.CA z:;:rh:avy variable
3822 40 Yes .TTT.AGT.TTT.CCT.T (SEQ ID .
0:55) primer 5, MRC set;
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- 52.94 [9] avis,Botstein,Roth elting Tenp C. 57.19
CT. AGTy 4%],' GAA ATG CAG CTG Gxouse heavy vari abl e 81g§7$e52%T STT.CIT.C

( SEQ ) rimer 1 ~W priner 1, MRC set; nouse heaRCT/HPI14p58
381936YeaCT. AGT. CGA. CAT. GGG ATG GAG CTR TAriner 2 .CAT. SYT.CTT (SEQ
D NO 52)primer 2, MRC set; nouse heavy variable 82037YesCT. AGT. CGA. CAT.

GAA. GWT. BTG BT TAfr+rret —cre-oc—H——SEQ+BbNR-S3)=HMpriner 3 MRC
set; noupe hejpvy vari abl e 382135YesCT AGT CGA CA ouERBeaVSZ'FFEria'BGB. GYT.
CAri mer RB823CT[T. ©RT T'Iire(sSE rimer 6

(wa'\[}g,keéﬁ? abl primer &, MRC set;

CT. AGT. JGA. CAT. GGA| CTC. CA.
382240Yes. ITTL AGL TTT. CCT| T (SEQ [ Dr| nmer 5 0:55)~UWMpriner 5 MRC set;| 81
WO 02/ 46R37 06 SEP| 2005 PCT/ US01/ 46587 Quse heavy ariapl e

82337YesT, AGT. OGA! CAT. GORacT Glir Q. dRESeiSaRE JoiBcx8. or ‘;%a EIEERSEQ|I D
NO: 56) 4H pr| mer- 6] MRE s B, CTTOTMEECTITE a8RQ \tAINoadle primer 7, MRC s '
382436YesCT. AGT. CGA. CAT. 3R ATG GAG. CKG. GR rinmer 7 [CTT. TMI. CTT (SEQ I|1D
ND:57)4F priner 71— VRE b‘rf ouse hcavy vat-+able

82533Yes|CT. AGT. CGAl CAT. GAG. AGT. GCT. GAT. TCri ner 8 . TFdudslisaipigriable

NO: 58) prjp#asr [8,33VRC. e ; ﬁﬁw -2 INRICH TSEF r@Ause heavy
vari abl €] 382¢40Yes| CTT. G 3B %0y i mer 9 MY BoineRNP: p*PiCn'éﬁrt 9| MRC
*mouse heavy variable

set; ousle—heguvy \/&FLahl e

CT.AGT.CGA.CAT.GGM. TTG.GCT.GTG.GA
3826 40 Yes .CTT.GCT.ATT.CCT.G (SEQ ID primer 3
0:59) MHV primer 9, MRC set;
. ouse heavy variable
3827 37 Yes ACT .AGT.CGA.CAT.GGG.CAG.ACT . TAC.AT brimer 10

T.CTC.ATT.CCT.G (SEQ ID NO:60) primer 10, MRC set;

ouse heavy variable
ACT.AGT.CGA,CAT.GGA.TTT.TGG.GCT.GA primer 11

3828 38 Yes
T.TTT.TTT.TAT. TG (SEQ ID NO:61) primer 11, MRC set;
) ouse heavy variable
829 37 Yes ACT .AGT.CGA.CAT.GAT.GGT.GTT.AAG. TC primer 12 )
[T.TCT.GTA.CCT.G (SEQ ID NO:62) primer 12, MRC set;
ouse IgG2b heavy chain
GGA.TCC. CGG.GAG.TGG. ATA.GAC. tGA, TG [FEVerse primexr
3832 :
27 No G (SEQ ID NO:63) a position 119-124, MRC

et;

From N-terminal to C-terminal, both light and heavy chains comprise the
domains FR1, CDR1, FR2, CDR2, FR3, CDR3 and FR4. The assignment of amino
acids to each domain is in accordance with the numbering convention of Kabat et al.,

5  supra.

Expression of Chimeric 3D6 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-hy! for the heavy chain, and pCMV-hx1 for the light chain. These vectors

10  encode human y1 and Ck constant regions as exonic fragments downstream of the
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382737YesCT. AGI. CGA. CAT. GGG CAG ACT. TAC. ATrinmer 10 DF&FA}- CCT. G

(SEQ I D g%&gg%/@,, primer 10, MRC set; ouse heavy vari abl e
82838Yes : . CAT. GGA. TTT. TGG GCT. GArimer 11 . TTT. TTT. PAT/USGIAGEBD | D

NO 61) prinmer 11, MRC set; ouse heavy variable
82937YesCT. AGT. CGA. CAT. GAT. GGT. GIT. AAG TCriner 12 . TCT. GTA.CCT.G (SEQ I D
NO: 62) pri ner, 12%&/;50. t; jouse | gG&b_ heavy chain
83227NoGGA. TEES @ﬁgqfwop\mseﬁ@ Fadlowiag ssqvenes yarification, Sichealy i add:
position 119ﬁé&4,hamp < ] = teryna ot h,.l.i ght. and
heavy chains conprise ﬁﬁloﬁgg%%é&é%ﬁ%&%&%%g W@,d’}@%‘WMXFRA
The assi gnne¢hain¢loaes (H2.2 4cHAL) werecindepettdentiycd-GarshecRaGHtI 2 ARErdit bR ie:
nunberi ng coi}glﬁn i.onlof Zﬁ% m& 5 supra. Ex.g_r.essi on of CIEn meric
3D6ANt i body: “EHER G AN 3‘ tq eqpiirm repeodncibiliyy ofthe wesult. Acchimgticeer ed
to encode sppi, f.the r ective VDJ or VJ
junctions, andsglll.one ﬁ?g&dtﬁﬂgﬁﬁ%m ?g%teag;?ﬁoggtéﬁegﬂn%@?gbﬁevsm._ hyl for
the heavy ch@omditiomed mekiewas collanted 48hrs poititranbfattion ARGy Y We§te€rpb gpcode
human yl and c%sta t regions as exonic fragyrepts downstream of the 82 0
8 SEP 2005 V@ggﬁ}s EW‘W@?/PEE&QP%SBELI%&H% inditigabl e regi on cassette.
Fol | ow ng sequence ver i [ wea chai n, and l.i ght ,chai.n
expr essi on vectors_mrg‘ﬁ%g@%ﬁrpgﬁg?ﬁesg%euLﬁwsx%ﬁﬁe%gﬁvg.chqiﬁgnﬁgmf’mnt heavy
chai n cl onesconpisingichs khich ammgﬁnd@bya%ﬁmdnﬁ.mﬁnﬁ GS(E.ﬁq})%gﬁwd‘%fbni*a

0

di fferent, chi meri g)l | i ght chain clones (L3, L4, &L10) confir
r epr oduci i | VEY° he result. A chimeric 5 21.6 anti body transfection was

carried out as a positj . .vect : i ti.oned media was
col l ected 48 hrs post lt)?g%sg ec@é)é%glgﬁﬁﬁ(g??é\%gﬁgw %S?Qﬁﬁnbﬁgﬁes tﬁrﬁaé Véf s
for anti bodytestedbiy BLISA agalykik.| Shinhéric MSwas Rfind9o bi | i idit
transfectants all expressed heavy chain + |ight %R;zliilhﬁo mgo%ﬂ?h%iaglr%tYMi ch
are recogni z%@{lax/t_%thgd@moamted]bml_a6|®m(a$m Burthietmaly, awEIISATKusedst er n
blot. Di recteofijagifgidtinidh as%gkgj reVBMER laf th%%gggl%é )anda t?;é In?u?'glle%?)Gt 0 AR was

15 antibody competed equally with biotinylated-3D6 binding to AB (Figure 3B). The

chimeric antibody displayed binding properties indistinguishable from the 3D6 reference

D)

sample.
Table 11.
Conc (ug/ml) 3D6 "~ PK1614 i9G1
0.037 1193
0.11 118.6 118.9
0.33 99.7 71.25
1 98.63 84.53 134.4
20 Moreover, both 3D6 and PK 1614 were effective at clearing AP plaques.

The ex vivo assay demonstrates that as the concentration of antibody increases, the
amount of AB decreases in a similar manner for both murine and chimeric 3D6
antibodies. Hence, it can be concluded that the sequences encode functional 3D6 heavy
| chain and light chains respectively.
25
Example VII. 3D6 Humanization
Homology/Molecular Modeling. In order to identify key structural
framework residues in the murine 3D6 antibody, a three-dimensional model was
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tested by ELISA analysis. Chineric 3D6 was found to bind to @Dwith hi gh
avidity, @i n(” r to that denonstrated by 3D6 (Figure 3A). 9: r%ﬁ?e?%re, an
ELI SA base¥© 36%26& itive inhibition assay reveal ed that thePERUSENV46§8306
and the nmurine 3D6 15 anti body conpeted equally wi th biotinylated-3D6
binding to AR (Figure 3B). The chineric antibody displayed bindi ng
properties indistinguishable fromthe 3D6 reference sanple. Table 11. Conc
(Ng/ m ) 3D6PKEsneratgdbasedyartha olosest murine@ntibadieofod tikdeayy and Kght chains. For this

ol earing (3 ToEbst e RHER deriahted 1t RS ndsee 7s o lebuplate for modeling the 3D6
concent rat i oright claivi (HDBIYD] ICRS35@ 0 df GE, S"?@Sgﬁd M ftnlﬁgéggfgigﬁglﬁ_ééd 1OP8 was

simlar manner for both nurine and chineri an . nce, It can

Fe ﬁonclhuded pgn ag fthe @@ﬁh&@é@@ﬁﬁ?ﬂ&qhﬁﬂw E%ﬁ&l@mm Kadandapanicks
i : i VI .. H ' [
Homol ogy! Vot G-k 38 dso Tt Rafing i sEbonbs SRERCA G 0F ADG with the Hightaor k

resi dues in tchainmmd hesvy3Baincoftthdse dytibadies ve9ealed tHRD St @b geéiﬁb W
SEP 2005 WD 02/46237 .PCI/ US01/ 46587 gener at ed baged on te ec gsegtﬁ%u&?ne

anti bodi es f §hes3%Y FRainnthe {ERP agd 1 QR antibodiesshars significanpsemenarhoaniogyo dy
desi gnat ed 1 GRRYES el.tng t 3 | i ght chain
(PDB ID: 1 CR9, %\%ylgqg?ﬁg’ﬁ’ %S}?}?g , S%ﬁ?%%@ﬁf%@%&%@as PG was
& hgs eg as '_[heaMmmllS' lﬂhethiaxmnﬂﬂﬂlsdl&geslt és&id_’lgﬁg’lﬂDleLh?bi of SB@,Baéagﬁ exeeptitig CDR3
odandapani e al .. supra). (See also Table 1.) Am no acid sequerice -
al i gnrrelr[:?&of 05% IW‘%"}PI"FE ﬁﬁ?é)resémﬁﬂéﬂ@%me@W&ﬁwtdd@seﬁﬁbﬁiMi es
reveal ed tha%elv&ﬁ&thx&nﬂ@f@ﬁ‘o%l&ﬂ‘mﬁﬁe@‘ﬁG the heavy chain, the 1 CR9
|

and 1 OPG anti bodi es share sign can equerice homology with 3D6. In
addition, the CDR | oopg fiist pase hemobugyarodeh of BDdivafiabla rdgibmbasch bf thame

canontcal. gkl gttt iR hade b Lo b
initially se(exsyénoarptckis Tis Rftwie Wi Suhhibd iier  BlroBRIPIAH ABFC! ' N9
15  Molecular Applications Group (Palo Alio, CA). This software package, authored by
Drs. Michael Levitt and Chris Lee, facilitates the process of molecular modeling by
automating the steps involved in structural lhodeiing a primary sequence on a template
of known structure based on sequence homology. Working on a Silicon Graphics IRIS
workstation under a UNIX environment, the modeled structure is automatically refined
20 by aseries of energy minimization steps to relieve unfavorable atomic contacts and

optimize electrostatic and van der Walls interactions.

A further refined model was built using the modeling capability of
Quanta®. A query of the PDB database with CDR3 of the heavy chain of 3D6
| identified 1qkz as most homologous and having the identical number of residues as 3D6.
25  Hence, CDRS3 of the heavy chain of 3D6 was modeled using the crystal structure of 1gkz
as template. The a-carbon backbone trace of the 3D6 model is shown in Figure 4. The

VH domain is shown as a stippled line, and VL domain is shown as a solid line, and

CDR loops are indicated in ribbon form.
30 Selection of Human Acceptor Antibody Sequences. Suitable human
acceptor antibody sequences were identified by computer comparisons of the amino acid

sequences of the mouse variable regions with the sequences of known human antibodies.
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A first pass honol ogy nodel of 3D6 variable regi on based on @e Pag@kbodi es
not ed abov (%224 g_pstruct ed using the Look & Segvbd Modul es n%qvl

(v3.5) softwar 6% ckage. This software was purchased under RCFEiISoEH65aT

| icense from 15 Ml ecul ar Applications Goup (Palo Alto, CA). This software
package, authored by Drs. Mchael Levitt and Chris Lee, facilitates. the
process of nolecul ar podeling by -automating the steps involved in

structural nod8f FHMBPAISeRWas Dprfemeedseparately fox thes36 heavy antl lighoumist Tuct ur e
based on sequ : L Kl I.hicon aphics IRIS workstation
under a UNI X gﬂﬁ?ﬁ%ﬁﬁgﬁ?ﬂ? %@%?@%@P@%}@Pﬁﬁﬁs ?’gﬁggﬂﬁ‘ﬁ‘l"f’@‘aﬂeﬂ‘}ﬂmﬁi ned 20
by a series oéxhibitedgphigh degriee af ésqmﬁﬁ@éim?:ﬁwﬁtﬁ'tﬁ@ﬁﬁﬁlﬁﬁ@mvﬁfda@ﬁ%aﬂ %ﬂi

contacts and optinm ze, elg-ét ostatic and van der Walls |nteract|ones.

further refi nSgORSYEre idsn P quesy aftherkababBatabasg usingMCBI BYLASHT (publicly
t 5 A 3 ' the h haj n of 3D6
SHont 111 b 1 oiesBislolo hrbhigh EORAHBLA 1AMl (A HARNCRY trlpmetioryra ik thr

resi dues as 3@epectige Hamine fraffoRBdriofequbicebeavy chain of 3D6.was nodel ed using

the crystal structure o,i. ngz, as tenplate. The a-carbon backbone trace of
the 3D6 nodel is shown tH° P%ﬁ@eé‘?qum‘éesWéhﬁmnﬂsa@:epﬂoowqmnceabaseidm ed

line, and VL loRwil feopn i ded ine CDR | aQps are indi cat ed
in ribbon forgzmél%ggétj O$§%ﬂg#%%g%t%P@ﬂ§%BW’@gﬁ nomeAlt abl e
human accept©@PRshucowsywitle assegaeree;] @d8) AdtednRinis . j sons
01ch t he ar’q'dwg ga@ﬁ? .seguences of t.h:wugje vg?? adl;I enregi%ﬁ&uﬁ%%ﬁ%@d
sequences of l'Enlo lﬂsﬂ‘hﬁaﬁﬁ‘f’?ﬁ%ﬁ%g‘?* splscted acegnior squeser fo00E is Kabat ID
and 11 ght chay na o) om0 Kbt AL RHqR RAC 530 P, And T VLIS AR s

and light chains., In particular, varia onal nNs es
whose franmewd¥R9 5 (denbenk AcesssioniNe AR 151 1f)). Fagreesiohs SRmMeMeRII3MRNt i t Y

with the nuri 'ﬁl@ﬂ f r amewor k egi ons, were identified by query of
the Kabat Data gés%' usi ﬁﬁ&@? egfvﬁgﬁee?{%%{ml&dy SEqUEDEeSssi bl e t hrough the
National Institutes of Health NCBI internet server) with the respective

murine framework sequences. Two candi date sequences were chosen as acceptor
sequencedbased on t heSubstitugor afdmiotdnid Besigues. Asmoteaigyprd, tthe Kuansedj ect
sequence; ( 2)an8h&; e structures wi.th the donor sequence,;
and (3) not mﬁ%ﬁ&ﬁgg}mﬁg@eman%;ﬁgv f e%@mreg’ﬂlﬁ{?&‘m? Fubstantially k
regi ons. The hvglaadmedmaghdplin (acsqnorcinteur Iob\ﬂinﬁﬂ'%%% rhéptarly Emfnﬁfé?’l D)
019230 (Genbank Accessi oar] NIcr) $S40342),, og f or )\/H IS eBI D Lot

regions substantially from a mouse immunoglobulin (donor immunoglobulin) termed

3D6. Having identified the complementarity determining regions of 3D6 and

20 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

D

resulting humanized antibody. The criteria described supra were used to select residues
for substitution.
Figures 1 and 2 depict alignments of the original murine 3D6 VL and
25  VH, respectively, with the respective version 1 of the humanized sequence, the
corresponding human framework acceptor sequence and, lastly, the human germline V
region sequence showing highest homology to the human framework a;cceptor sequence.
The shaded residues indicate the canonical (solid filt), vernier (dotted outline), packing
(bold), and rare amino acids (bold italics), and are indicated on the figure. The asterisks
30  indicate residues backmutated to murine residues in the human acceptor framework
sequence, and CDR regions are shown overlined. A summary of the changes

incorporated into version 1 of humanized 3D6 VH and VL is presented in Table 12.
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045919 (CGenbank Accession No. AF 115110).
e these selected acceptor anti body sequen
As noted supra,

anti bod«,

Subst i tu i on Of Ami no Aci d Resi dues.

Yalabis

First

j zed

L8 SERTR

t he HHHMIAETH7

Ver si ons

anti bodi es of the invention conprise variable framework regions
substantially froma human i mrunogl obul i n (acceptor i munogl obulin) and

conpl ementgplel 19
|nnunoglobulln

gonor I Muno %ng'hﬁ

al

pbpE3pad

ly froma nouse

3D6

3D6. Having identified the

conplenewtarlty determ nijng regions of 306 and 40 appropriate tuman
accept or | Cngengl obul i ns,| t he N@Ex(11tresidued)s t o det er VAR Wesillesy I a1y,
resi dues se C dnents to s frtute to|oprimmze the—propertrgs of °
t he res,é@gﬁkﬁ qu antibody He criteria dgéﬂr pack e used
to sel ec{ resi dueGDR1 or gubstitutiogigFigures 1jand 2 depigs alignmenis of
t he ori gfnal nurlgﬁgztﬁ VL and 25 VH~—respectiyery,—wtir—the ICEpCbLjve
versi on Qnmlpnrp‘"’zr he corredponding hdfdn fr amewor k
accept or | sequenceCBRSl, | gstly, the hnnan gern1|re Vv reglqnosequence
showi ng hi.ghest honol 0gy [TO The NUIAN T anmewor K facceptor—segtenree—Te
shaded r &5 indicate it he cantMIR{l7%X%olid filll), vé%ﬂl%ﬂ4%motted
outline) Mhaﬂlm r]g-amé‘kmkd), and rar @3/@{9 no acids{(bold i “ih)lf and afe
indicate TNe, Tlgure The_asterrsks—S36 .uu.vT%e—FestﬁesiiaekﬁupaLed to
nurine rée BOR NGRS  hirkanZCWhish isra crpaniselor k | 4s c¥94riCamicrbredeaiDiRe r ei ons
are shown overllned. A SLnnaP%mBP t he changes incd¢PRs.ated into versfon 1
of human|zed 3D6 VH and Q |anmﬁﬁﬁﬁ ama%%able 12 % 46237 Tabl e
12. Summpry of changes i r ui:@;a{,g ép'ﬁ M% %@9 A6587
ChangesVL (112 residues) éﬁﬁsre5|dues Hu- > r amewor P119 (1
canon, 1| packi ng) CDR16/163/5 CDR24/ 77/ 14 CDR3>ﬁ84GHmemb$®tﬁmhmﬂ
(17199 17] 119 (14% M- >Hy3-F hisypedking/ 119 Baesidnst ati on not esl.
| 2V. which is a canoni cal 4. Sﬁ%@ﬂﬂ@ﬁd@éP¢@@hﬂ&th t he position. CDRs.
Acceptor notes 7. KABID 019230/Genbank | 11. KABID045919/Genbank
Acc#840342 Acc#AF115110
8. Hux LC subgroup It '12. Hu HC subgroup It
9. CDRs from same canonical 13, CDRs from same canonical
structural group as donor structural group as donor
(m3D6) (m3D6)
Ll=class 4 Hl=class 1
L2=class 1 H2=class3
L3=class] 14. Recognizes capsular
10. Unknown specificity polysaccharide of Neisseria
meningitidis
Acceptor Germline 15. VH3-23 16. A3 & A19
Tables 13 and 14 set forth Kabat numbering keys for the various light and
5. heavy chains, respectively.
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2. Y36L which is a packingS. A93V which is a packing resi dug aﬁ& 2{»‘30 l'ies
under theagd pefesys;er zone residue CDRs 6. K94R which is a ¢ rqo C 3. L46R
which is a packingresidue residue and |ies beneath the CDRsPEHER46787
notes7. KABI D 019230/ Genbank1l.. KABI D045919/ Genbank Acc#S40342Acc#AF115110
8. Hu ic LC subgroup I112. Hu HC subgroup IIl 9. CDRs from sane

canoni cal 13. tn oni cal ~structyral group as donorstructural
group as donor {@ﬁ%@&%ﬁﬁﬁﬁb&%%@%ﬁyﬂl L2=cl ass | H2=cl ass3

L3=cl assl 14. Recogni zes capsul ar 10. Unknown specificitypol ysacchari de of
Nei sseria nmegipgitidis Ac Gernl i nel5. 2316. A3 & Al9 Tables 13
and 14 set f Kabat nunb g BAUM I6ABIBeGerms ous |ight and 5. heavy

chai ns, respectivefly. TS®B6 VEP 3DEVIW01923062ne PComisedd 46587 Tabl e 13:
Key to Kabat Numbering for Light Chain nouseA19- KAB3DGHUM KABI D Ger m

##TYPEVL3D6VL 019230 |ineConmment 11FRI YYDDRare nouse, may contact CDR
22WI | Canoni calk / C ct VWV 44 55TTTT
i CDE{ O}I‘oﬁla %{3 Y M\/M\ﬂ) -5) Rare mouse, may contact

CDR
2 2 \'% Vv I I  Canonical/CDR contact
3 3 v A"/ \" v
4 4 M M M M
5 5 T T T T
6 6 Q Q Q Q
7 7 T S S S
8 8 P P P P
9 9 L L L L
10 10 T S S S
11 11 L L L L
12 12 S P P P
13 13 A" v A"/ \"/
14 14 T T T -T
15 15§ I P P P
16 16 G G G G
17 17 Q E E E
18 18 P P P P
19 19 A A A A
20 20 S S S S
21 21 I I I I
22 22 S S S S
23 23 C C C C
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66QQQAQ 77TSSS 88ppPp 99LLLL 1010TSSS 1111LLLL 1212Sppp 1313W§%4 TTT

% I SS
15151 ppp 1717QEEE 1818Pppp 1919AAAA 2020SSSS 2121
ZSZSCEEC 8 60 E’ 2005 WD 02/ 46237PCTI USOL/ 46587 2424CDR1 KEGFUSY 455835

2626SSSS 2727QQQQ 27A. 28SSSS 27B29LLLL 27C30LLLL 27D31DDHH 27E32SSSS
2833DDNN 2934GGGG 3035KKYY 3136TTNN 3237yyyy

24 24 CDRI K 'K R R
25 25 S S S S
26 26 S S S S
) 27 27 Q Q Q Q
27A 28 S S S S
27B 29 L L L L
27C 30 L L L L
27D 31 D D H H
27E 32 S S S S
28 33 D D N N
29 34 G G G G
30 35 K K Y Y
31 36 T T N N
32 37 Y Y Y Y
33 38 L L L L
34 139 N N D D
35 40 FR2 w w w w
36 41 L L Y Y  Packing residue
37 42 L L L L
38 43 Q Q Q Q
39 44 R K K K
40 45 P P P P
41 46 G G G G
42 47 Q Q Q Q
43 48 S S S S
44 49 P P P P
45 50 X Q Q Q
46 51 R R L L  Packing residue
47 52 L L L L
48 53 | I I I
49 54 Y Y Y Y
50 55 CDR2 L L L L
51 56 v v G G
52 587 S S S S
533 58 K K N N
54 59 L L R R
55 60 D D A A
56 61 S S S S
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3338LLLL 3439NNDD 3540FR2WANMWv 3641LLYYPacki ng resi due 3742LbbL I?F‘B%E’ngzp

AQ4° PP 4550K
3944 RKKK 146GEGG 42470QQQQ 4348SSSS 4449PP
4651RRLLPack|(§26P£?3e7gi due 4752LLLL 48531111 4954yyyy 5055CDR2RCT/USEI4668NCG

7 5762FR3GGGEG
S 5358KKNN 5459LLRR 5560DDAA 5661SSSS 88 WO 02/ 4623
gggg\S/\S/\SN 5964pppp 6065DDDD 6166RRRR 6267FFFF 6368TSSS 64. 69GGGEG 6570SSSS

57 € FR8 G G G G
58 63 VvV Vv v Vv
59 64 P P P p
62 67 F F F F.
63 68 T S S S
6 70 S s S S
6 71 G G G G
67 T2 S S S S
69 74 T T T T
70 75 D D D D
73 78 L L L L
75 80 1 I 1 ;
76 81 s s s g
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 88 L v v v
84 89 G G G G
85 90 L Vv Vv v
8 91 Y v v v
87 92 Y Y v v
88 93 C C C C
8 94 CDR3 W W M M
9 95 QR Q Q g
91 96 G G’ A A
92 97 T T L L
93 98 H H Q Q
94 99 F ¥ T T
95 100 P P P p
9% 101 R R R

97 102 T T -
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6671GGEGG 6772SSSS 6873CGEGG 6974TTTT 7075DDDD 7176FFFF 7277
7681SSSS 7782RRRR 78831 VW 7984EEEE 8085

8489GGGG 8590LVWV 8691yyyy 8792YYYy 8893

82870000 SSRHIAAGRT

XEXASE%?@@E

%%@MMW

9095QQQQ 9196GGAA 9297TTLL 9398HHQD 9499FFTT 95100pppp 96101RRR 97102TTT 89

08 SEP 2005 WO 02/46237 PCT/ US01/ 46587

98

99

100
101
102
103
104
105
106

106A

103
104
105
106
107
108
109
110
111
112

FR4

R EHERHOQQ

ARIOm<REIQO0OQ™

A< A0 0X
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98103FR4 FFF 99104GGG 100105GQQ 101106GGG 102107TTT lOBlOBK&Eéﬁﬂé@?LW
105110EEE &8%}&&5’ | 106A112K ' KK 90 06 SEP 2005 WO 02/ 46237 U [ 46587
Table 14. Key t0 Kabat Numbering for Heavy Chain Muse KAB3TSGHPSN48583
VH3- 23 ##TYPEY3D6 VH 045919 Germ Comrent |ine 11FR1EEEE 22VWVWVW 33KQQ . Q
44LLLL 55VLLL 66EEEE 77SSSS 88GGGG 99GGGG 1010GGGG 1111LLLL 1212WwWWwW

1313KQRQ 1414upen4 Key@PabsOfintiing fof fR¥R"Chain

Mouse

KAB 3D6 HUM KABID VH3-23
~ # # TYPE VH 3D6VH 045919 Germ- Comment
€
1 1 FR1 E E E E
2 2 \4 \4 \' v
3 3 K Q Q Q
4 4 L L L L
5 5 v L L L
6 6 E E E E
7 7 S S S S
8 8 G G G G
9. 9 G G G G
10 10 G G G G
11 11 L L L L
12 12 A% A" A% v
13 13 K Q Q Q
14 14 P P P P
15 15 G G G G
16 16 A G G G
17 17 S S S S
18 18 L L L L
19 19 K R - R R
20 20 L L L L
21 21 S S S S
2 22 C C C C
23 23 A A A A
24 24 A A A A
25 25 S S S S
26 26 G G G G
27 27 F F F F
28 28 T T T T
29 29 F F F F
30 30 S S S S
31 31 CDRI N N S S
32 32 Y Y Y Y
33 33 G G A A
34 34. M M \ M
35 35 S S S S
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1818LLLL 1919KR - RR 2020LLLL 2121SSSS 2222CCCC 2323AAAA 242@9% 28 5SSSS
2626GCGG %égéF 2828TTTT 2929FFFF 3030SSSS 3131CDRLINNSS 3232YYYY 3333GGAA
3434. MWM $5 91 06 SEP 2005 WD 02/ 46237 PCT/ US01/ 4_65’837“@81/3€§3P3R2 W w
ww 37 37 VVVV 33383 RRRR 393 QQQQ40 40 N A A A Rare nouse,
replace wHum 41 41 SP P P 42 42 D G G G Rare nouse, replace w Hum 43.

43 K K K K 44 44 (‘1_-@45 5L L L 6 46 BEE 47 47 ww w W 48
48VVVV49§39 2;‘28 CDRv‘gontag/vengr :?

R R R
39 39 Q Q Q Q
40 40 N A A A Rare mouse, replace w/Hum
41 41 S P P P
42 42 D G G G Rare mouse, replace w/Hum
43 43 K K K K
4 4 R G G G
45 45 L L L L
46 46 E E E E
47 47 w w A \'
48 48 v A"/ A" A"/
49 49 A A S S CDR contact/veneer
50 50 CDR2 S S A A
51 51 I I I I
52 52 R R S S
52A 53 S S G G
53 54 G G S S
54 55 G G G G
55 56 G G G G
56 57 R R S -8
57 58 T T T T
58 59 Y Y Y Y
59 60 Y Y Y Y
60 61 S S A A
61 62 D D D D
62 63 N N S S
63 64 v \Y \% Vv
64 65 K K. K K
65 66 G G G G
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50 50 CDR2 S S AA 51511 1 11 5252RRSS 52A538$BG§3§’554GG

SS 545 5556 GGGG 56 57 RRS5758 TTT YYYY
Swgﬁ"‘gﬁ‘els,SAA 61 62 DDDD 62 63 NN S S PGHUBM/MGSST \V/ V

gg gg E E KK 6566 GGGG92 0 6 SEP 2005 WD 02/ 46237PCT/ US01/ 46587
6667FR3RRRR 6768FFFF 6869TTTT 69701111 7071SSSS 7172RRRR 7273EDDD 7374NNNN
T4T5AAAS 7576KKKK gﬁ??WN 771Z8TSSTR7879LkLL 79EOYyY. y 8081LLLL

67 68 F 'F F F

68 69 T T T T

69 70 I I I I

70 71 S S S S

71 72 R R R R

72 73 E D D D

73 74 N N N N

74 75 A A A S

75 76 K K K K

76 77 N N N N

77 78 T S S T

78 79 L L L L

79 80 Y Y Y Y

80 81 L L L L

81 82 Q @ Q Q

82 83 M M M M

82A 84 S N N N

82B 85 S S S S

82C 86 L L L L

83 87 K R R R

84 88 S A A A

8 89 E E E E

86 90 D . D D D

87 91 T T T T

88 92 A A A A

89 93 L L L \Y%

90 94 Y Y Y Y

91 95 Y Y Y Y

92 96 C C C C .

93 97 \' A" A A Packing residue, use mouse

94 98 R R K K  Canonical, use mouse

95 99 CDR3 Y Y D

96 100 D D N

97 101 H H Y

98 102 Y Y D

99 103 S S F

100 104 G G w

100A 105 S S S

100B 106 S S G

100C 107 - - T

100D 108 - - F

101 109 D D D

102 110 Y Y Y
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8182QQQQ 8283MVM M 82A84SNNN 82B85SSSS 82C86LLLL 8387KRRR@?:§%%%A 8589EEEE
8690DDDD 8791TTTT 8892AAAA 8993LLLV 9094Yyyy 9195YYYy 928

9397WANEORWIY resi due, use nouse 9498RRKKCanoni cal , usRCHES688709CDR3YYD
96100DDN 97101HHY 98102YYD 99103SSF 100104GGW 100A105SSS | OOB106SSG
1000107-- T 100D108--F 101109DDD 102110Yyy 93 WO 02/ 46237 103111FRAVWW
104112GGG 105113QQQ 106114GGG

103 111 FR4 W w w
104 112 G G G
105 113 Q Q Q
106 114 G G G
107 115 T T T
108 116 T L L
109 117 \% \% \'
110 118 T T T
111 119 A% \% A%
112 120 S S S
113 121 S S S

The humanized antibodies preferably exhibit a specific binding affinity
for AP of at least 107, 10, 10° or 10'° M. Usually the upper limit of binding affinity of
the humanized antibodies for A is within a factor of three, four or five of that of 3D6

5 (ie.,~10° M™). Often the lower limit of binding affinity is also within a factor of three,
four or five of that of 3D6.

Assembly and Expression of Humanized 3D6 VH and VL, Version 1
Briefly, for each V region, 4 large single stranded overlapping oligonucleotides were
synthesized. In addition, 4 short PCR primers were synthesized for each V region to
10 further facilitate assembly of the particular V region. The DNA sequences of the
oligonucleotides employed for this purpose are shown in Table 15.

Table 15: DNA oligonucleotides

DNA# | SIZE | Coding? | Sequence comments
4060 | 136 | Yes tcege aaget tgocg coace hum 3D6 VL-A
ATGGA CATGC GCAETG CCC@EC
CCAGC TGCTG GGCCT GCTGA
TGCTG TGGGT GTCCGE GCTCC
TCCGG CTACG TGGTG ATGAC
CCAGT CCCCC CTGTC CCTGEC
CCATE@ ACCCC CGECE A
(SEQ ID NO:17) .
4061 131 No CTGAG GEGAC TGGCC GGGCT hum 3D6 VL-B
TCTGC AGCAG CCAGT TCAGG
TAGGT CTTGC CETCG GAQTC
CAGCA GGGAC TGGGA GGACT
TGCAG GAGAT GGAGG CEGGC
TCGCC QGEGG TCACG GGCAG
GGACA GGGGE @

(SEQ ID NO:18)
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107115TTT 108116TLL 109117VVWV 110118TTT 111119VVWV 112120SSS 113121SSS
06SEP2005 PCT/ US01/ 46587 The humani zed anti bodi es pref er aBiBySEXI2Bi t a

speci fi c WOPdi4R$7af finity

for AP of at

| east 107, 108, 108CWUSILABZ7M 1

Usually the upper limt of binding affinity of the humani zed anti bodi es
for ARis within a factor of three, four or five of that of 3D6 5 (i.e.,
-109 M"). ten the lower limt of binding affinity is also within a
factor of thdes |fidér ¢iYed | ve| BFCTHARCEF CSERC TASR@ND| yhuandDdEXIpCeski on of
Humani zed 36 VH gnd VL] Versi pARGCC BREEG IMFTCE §EC@aclh V region, 4 |arge
singl e stranded. oVer| appi ng ol | §6%fclc TEBTG FASCTWEFERT synt hesi zed. In
addi tion, 4jishort |PCR pfinmers |\ F@%FHF%WE%GF@FG ch V region tp 10
further facillitatd assefbly of | CRE §F?‘FTCG\°'£?C\96F ¢n. The DNA sefjuences
of the olidonucl doti enpl oy EBCEHECET SER fe shown in Taple 15.
Tabl e 15: DNA olid ot i des | DRAYFSP2EH T ’1?})58 'Efén(%ecomrents
4060136 Yest g cg cc aFP?ﬁﬁn%D@ﬁ%ll GAA| CATGC _GOGIG COCGC
CCAGC TGCTG Rt 1 5 GPAGRDENEIVG ATGAC.
CCAGT CCCCC|CTGTC |CCTGC| CCGTG \é@ﬁ%\@é&% @%@% e 17) 4061131NoCTGGG
GGGAC TGGCC|GGGCTHum 3D§ VLr B TEFTES ACEMS GG TAGGT CTTGC [CGTCG
GAGIC CAGCA |GGGAC {TGERA|GERACT T C TCGCC GGGGG {TCACG
GCECAG CGGECC TCCAC GCGGG AGATC
TTCAG GGTGA AGTCG GTGCC
GG (SEQID NO:20)
4064 |16 No CTGGG GGGAC TGGCC G hum 3D6 VL A+B
(SEQ ID NO: 21) back
%A+T =18.75 [3];
% C+G = 81.2[13]
Davis,Botstein,Roth
Melting Temp C.
66.96
4065 | 22 Yes ACCTG AACIG GCIGC TGCAG | hum 3D6 VL C+D
AA  (SEQID NO:22) forward
% A+T = 45.45 [10);
% C+G = 54,55 [12)
Davis,Botstein,Roth
Melting Temp C.
64.54
4066 | 138 | Yes acaga aagct tgccg coacc hum 3D6 VH-A
ATGGA GTTTG GGCTGE AGCTG
GCTTT TTCTT GTGGC TATTT
TARAA GGTGT CCAGT GTGAG
GTGCA GCTGC TGGAG TCCGE
CGECE GCCTE GTGCA GCCCe
GCGGC TCCCT GCGCC TGT
(SEQ ID NO:23)
4067 135 No GCCEC CGGAG CGGEAT GGAGG hum 3D6 VH-B
CCACC CACTC CAGGC CCTTG
CCGGG GECCT GGCAC ACCCA
GGACA TGCCG TAGTT GGAGA
AGGTG AAGCC GAAGE CGGCG
CAGGA CAGGC GCAGG GAGCC
GCCGE GCTGC ACCAG
(SEQ ID NO:24)
4068 | 142 | Yes CTGGA GTGGG TGGCC TCCAT hum 8D6 VH-C
CCGCT CCEAC GGCGG CCGCA ,
CCTAC TACTC CGACA ACGTG
AAGEGE CCGCT TCACC ATCTC
CCGCG ACAAC GCCAA GAACT
CCCTG TACCT GCAGA TGAAC
TCCCT GCGCG CCGAG GACAC
cG (SEQID NO:25)
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GGACA GGGGG G (SEQ I DNO 18) 11 94 WD 02/ 46237 0 6 SEP 2005 PCT/ US01/ 46587
G GCTGC TGCAGhum 3D6 VL- C AAGCC caace AGESERIBn coaee

4062146YW
TGATC TA CCAAG CTGGA CTCCG GCGIG CCCGA CCCCT TCTCCPGEURQ/4XS&LCT

CCGGEC ACCGA CTTCA CCCTG AAGAT CTCCC CGCGIG GGTGC C (SEQ I D NO 19)
4063142Noaattc tagga tccac tcacghum 3D6 VL-D CTTGA TCTCC ACCTT GGIGC CCTGG

CCGAA GGTGC GW SFEE~G5FGE-GAGEA-GIAGL_ACACG COCAC GTOCT CGGCC
TCCAC GCGGG Al TT A A 9 A%f@%&gﬂﬁ NO: hain 306 621D GGG

GGGAC TGGCC Ghum 3D§ VL AFB ( SEQ 18,75 [3]; %I[C+G -

81.2[13] Davik, Botstlein, Rbth Mel} B 6522 Yes ACCTG AACTG
GCTGC TGCAGhum 3D6 YL C+Oj AA (SEdi,‘ G AT = 45.45 [1(]; %
C+G = 54.55 [{L2] Dayi s, Bo} st ei n, @ TGETCC TCGGC GCGCA

- GGGAG TTCAT CTGCA GGTAC
AGGG (SEQID NO:26)
4070 16 No GCCEC CGGAG CGGAT 6 hum 3D6 VH A+B
(SEQID NO:27) - back.
% A+T =18.75 [3];
% C+G = 81.25[13]

Davis,Botstein,Roth
Melting Temp C.
66.96
4071 20 Yes CIGGA GTGEG TGEECC TCCAT hum 3D6 VH C+D
(SEQ ID NO:28) forward

% A+T = 3500 [7];
% C+G = 65.00 [13]

Davis,Botstein Roth
Melting Temp C.
: 66.55
| 4072 19 Yes tce gea age ttg cecg cca Hum 3D6 VL A+B

c (SEQID NO:29) Forward
: % A+T =3158 [6];
% C+G = 68.42[13]
Davis,Botstein,Roth
Melting Temp C.
66.64
4073 29 No aat tct agg atc cac tea Hum 3D6 VL C+D
cgC TTG ATC TC ' Back
(SEQ ID NO:30) % A+T = 55.17[16];
% C+G =44.83 [13]
Davis,Botstein, Roth
Melting Temp C.
66.04
4074 23 Yes aca gaa agec ttg ccg cca Hum 3D6 VH A+B
ccA TG .Forward
(SEQ ID NO:31) % A+T =43.48 [10];
% C+G =56.52 [13]
Davis,Botstein,Roth
Melting Temp C.
. 66.33
4075 22 No ctg caa gga tce act cac Hum 3D6 VH C+D
cGG A Back
(SEQ ID NO:32) % A+T =4091 [9];
% C+G =59.09[13]
Davis,Botstein,Roth
Melting Temp C,
66,40
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ing Te C. 64.54 4066138Yesacaga aagct tgccg ccacchum 3D6 VH A ATGGA
gb#I'EI'G gGGCTgp AGCTG GCTTT. TTCTT GTGGC TATTT TAAAA GGTGT CCAGP 85BERC00ST GCA
GCTGC TGGAYOMBAESCaE0G GCCTG GTGCA GOCCG GOGGC TCCCT GOGCOrEGUs6 ke D .
NO. 23) 4067135NoGCCGC CGGAG CGGAT GGAGGhum 3D6 VH B CCCCC CACTC CAGGC CCTT
CCGGG GGCCT GGCGC ACCCA GGACA TGCCG TAGTT GGAGA AGGTG AAGCC GGAGG CGGCG
CAGGA CAGGC GCAGG GAGCC GCCGG GCTGL ACCAG (SEQ | D NO 24) 4068142YesCTGGA

GTGGG TGGECC TCCAThum 3DER DNA

< = g PR
CCCT G TACCT GA
OIS A S R T R A A S 20297
PCTI USO01/ 4658ieletidhs titnghmubihe DRl With ftpadtdd the ehpbite A5G S BRI TACES
TCACC AGEGT

the sequences indicated that clone 2.3 was amenable to repair of 2 closely spaced single
5 nucleotide deletions in the amino-terminal region. Hence site directed mutagenesis was
performed on clone pCRShum3D6v12.3 using oligonucleotides to introduce the 2
deleted nucleotides, and repair of the point mutations was confirmed by DNA sequence
analysis, and the VL insert was cloned into the light chain expression vector pCMV-cK.
Assembly of humanized VH using PCR-based methods resulted in clones
10 with gross deletions in the 5 half of the sequence. Further efforts to optimize the PCR
conditions met with partial success. The clones assembled via optimized PCR
conditions still had 10-20 nt deletions in the region mapping to the overlap of the A+B
fragments. Consequently, an alternate strategy was employed for VH assembly utilizing
DNA polymerase (T4, Klenow, and Sequenase) mediated overlap extension, followed
15 by T4 DNA ligase to covalently join the overlapping ends. DNA sequence analysis of a
' subset of the clones resulting from VH assembly using the latter approach revealed
scattered point mutations and deletions among the clones. Analysis of over two dozen
clones revealed essentially the same pattern as illustrated for the clones. The similar
results observed following first pass assembly of VH and VL clones suggests the DNA
20  sequence errors observed resulted from automated synthesizer errors during the
synthesis of the long DNAs employed for the assembly.
Humanized VH clone 2.7 was selected for site-directed mutagenesis-

mediated repair of the 3 nucleotide deletions it was observed to contain,

25 Example XIII: Characterization of Humanized 3D6v2 Antibody
A second version of humanized 3D6 was created having each of the

substitutions indicated for version 1, except for the D-> Y substitution at residue 1.
Substitution at this residue was performed in version 1 because the residue was
identified as a CDR interacting residue. However, substitution deleted a residue which
30 was rare for human immunoglobulins at that position. Hence, a version was created
without the substitution. Moreover, non-germline residues in the heavy chain
framework regions were substituted with germline residues, namely, H74 =S, H77 =T
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GCCCT GGCCC CAGTA GTTCG AGGAG CCGGA GTAGT GGTCG TAGCG CACGCM@EE G
GGCGG TGT GOGCA GGGAG TTCAT CTGCA GGTAC AGGG ( SEQ | )
407016NGC§8@?* G CGGAT Ghum 3D6 VH A+B (SEQ | D NO: 27) bRGI/USH1/A6587 =
18.75 [3]; % C+G = 81.25[13] Davis,Botstein, Roth Melting Tenp C. 66. 96
407120YesCTGGA GTGEG TGGECC TCCAThum 3D6 VH G+D (SEQ I D NO 28)forward % A+T

= 35.00 [7]; ,% 6% Dai s, Bot st ei th | ting. Temp, C. 66.55
407219Y est c_é“{% gg&a{;‘c’ %ﬂéac%@@eﬁﬁf‘?wwn i a{‘%g%ﬂy[f%%&sz’émaé %
A+T = 31.58 [tdt depicted th Tales FR24rid3] 4, Pesplestivaby, ekeiph tHaetddidvR! I bftHe V65BN S
66. 64 407329\t , oaa, HUm 3D6 VL C+D tct agg atc cac tca cgC TTG ATC TC Back

- light chain 1s asp (D), residue 74 of the heavy chain is ser (S), residue 77 of the heavy

 chain is thr (T) and residue 89 of the heavy chain is val (V). The nucleotide sequence of

5 humanized 3D6 version 1 light and heavy chains are set forth as SEQ ID NOs: 34 and
36, respectively. The nucleotide sequence of humanized 3D6 version 2 light and heavy

chains are set forth as SEQ ID NOs: 35 and 37, respectively.

Example IX: Functional Testing of Humanized 3D6 Antibodies
10 _ Binding of humanized 3D6vI to aggregated Af. Functional testing of

humanized 3D6v1 was conducted using conditioned media from transiently transfected
COS cells. The cells were transfected with fully chimeric antibody, a mixture of either
chimeric heavy chain + humanized light chain, or chimeric light chain + humanized
heavy chain, and lastly, fully humanized antibody. The conditioned media was tested

15  for binding to aggregated AB1-42 by ELISA assay. The humanized antibody showed

| good activity within experimental error, and displayed binding properties
indistinguishable from the chimeric 3D6 reference sample. The results are shown in
Table 16.
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(SEQ | D NO: 30) % A+T =

55. 17[ 16] ;

% C+G = 44.83 [13] Davi s, B8t SERWMRot h

Mel ting Weop2/462366. 04 407423Yesaca gaa agc ttg ccg ccaHumpdDausvidssB ccA TG

Forward (SEQ I D NO 31) % A+T =

43. 48 [ 10] ;

% C+G = 56.52 [ 13]

Davi s, Botstein, Roth Melting Tenp C. 66.33 407522Noctg caa gga tcc act

cacHum 3D6 VH C+D cGG A Back (SEQ I D NO 32)

% A+T =

59.09[13] fpamMegsBotstein, Roth Melting Terrp C
SEP 2005 PCT/ USQ01/46587 The humani zed |
DNA sequende anal ysis of grbaVe¥ {h&hVBo dHEéFH/cI
poi nt nut atli_ owgimhng Chimerde | o GhViLhr pudirdl 1
expected sdqueé@@e. |Anal ysi & of th¢ sQa%ﬁ?en
anenable td reair jof 2 cl bsel y spaced sin
am no-ternijnal2éfegijon0.88Henge site (irected
cl one pCRSHun®B6vI 2. 3 using ol i gonyicl®Mi d¢s to int
nucl eoti deg, @04 r¢pair of the poi pt nut at § on$.8has
sequence anallggis,| and thg \8linsgrt was
expressi on [vec8dr pCMBTSK. Asserrbl of hurq
resulted in cl®hes 0.594
67 0.689
63 0.648
29 045
25 0.381
22 0.496
21 : 0.438
9.6 0.251 .
8.5 0.198
7.4 : 0.278
7 0.232
32 0.129
23 0.124

nmut agengsi s was

10

15

40.91 [9]; % C+G =

66. 40 96 WO 02/46237 0 6
chain was assenbl ed using PCR.

ones reveal ed scattered

hdda¥Lr dgi on with respect to the
es indidated that clone 2.3 was
| e0.895nudl eoti de deletions in the

perfornmed on
roduce the 2 deleted
confirnmed by DNA

tl oned into the light chain
ini zed VH using PCR-based net hods

To compare the binding affinities of humanized 3D6v1 and 3D6v2
antibodies, ELISA analysis was performed using aggregated AP as the antigen. The
results show that both 3D6v1 (H1L1) and 3D6v2 (H2L.2) have nearly identical AR
binding properties (Figure 5).
Replacement NET (rNET) analysis of h3D6v2. The iNET epitope map
assay provides information about the contribution of individual residues within the

epitope to the overall binding activity of the antibody. rNET analysis uses synthesized
systematic single substituted peptide analogs. Binding of an antibody being tested is

determined against native peptide (native antigen) and against 19 alternative “single
substituted” peptides, each peptide being substituted at a first position with one of 19

non-native amino acids for that position. A profile is generated reflecting the effect of

substitution at that position with the various non-native residues. Profiles are likewise

generated at successive positions along the antigenic peptide. The combined profile, or

epitope map, (reflecting substitution at each position with all 19 non-native residues) can

then be compared to a map similarly generated for a second antibody. Substantially

similar or identical maps indicate that antibodies being compared have the same or

similar epitope specificity.
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PCR conditions nmet wth parti al

§23PCR conditions still

mappi ng to the overlap of the A+B

optim
via op

W

fragnents.

hal f of the sequence.
success.

Furt her

strategy was enployed for VH assenbly utilizing DNA polynerase (T4,
Kl enow, and Sequenase) nedi ated overl ap extensi on,

| i gase to coval ent | yHisanalysie wes performsd for Hdéland Divaniewi DG, werival Ysi s of a

subset of
reveal ed

kol e (R ot
Anal ysi s JD NO33).! Reside&eRS vidrdSfent
illustrated for the clones.

efforts to
TI08 SEBr288s assenbl ed
had 10-20 nt del et i JHSI/UB01t44887r egi on

Consequently, an alternate

foll owed 15 by T4 DNA

g el heiantte Al bonit B Abisthe
ﬁﬁﬁg}?&?ﬁ%ﬁgpﬁﬁgg%%ég%ﬁb OW |

The 'sim | ar

:

ng

pass asserfBifuesfonhatpogition. dViapsewers ggursted acdoedinblk f303D6 andhsR6Y, 'Thes

observgd Gga#khgﬂgf

of the”l ong
selected for site-directed nutagenesis-

"

Q

9

R Rt I e

deletions it was observed to contain.
Hunmani zed TabbvlY: A ropldoenters et Egitopes GNET) afappingafivadD6 3RS hidsnissE3ne d

havi ng each of the
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25 Exanple Xl

substitutions indicated for version 1,
Substitution at this residue was perforned

er errors during the
Humani zed VH cl one 2.7 was
nmedi ated repair of the 3 nucl eotide
Characteri zati on of

ract 3 e

roach

Q

ag%grn as
i rst

synt hesi s

except for the

—l R <l
FTucimiriiTecua

Wl
|9 | 1

i n ver si ol T DECAUSE THE GRS N Hengd & ﬁ?g fit-
resi due. However, sgﬁstitugie deleggg a residue mﬁigﬂ zgés rare ibg
human i mpnagkelideios at tfesl| posi tiosr]- gﬁ;ﬁgyu@ioﬁarsi on g creat eghp;
Wit hout t[Resa K| OTT-0. WEEEOVETG,, s ABITTREEIIHeT 5 mp ST otgSoHalthe—hgame
chain framework regejons gMeke| subst kigited—wth gc...rncgrgééducsy Rt Y,
H74 =S, HI7 = T 97 §l6 SEP52005 \0s0Ar46237PEH-gE01/-4658 tand—HBY =y
fﬁbat nunpering for ghe wegskjon 20t5&ilnf??QiT§VyEb”a:n%hﬁhh thefssg%;as
at depifted in Tabjles }3,3pd 14, peet-rely—orceptithdi+esi-dlie L of
the versipn 2 1ightglchaign sl asp ,([)gj—+esteue—4—pt the- = = 3 ser
(S), resifdue 77 of tle heayy, Cha%ﬂlfﬁ;ﬁgﬁ;ﬁfﬁﬁﬁﬁg d .o 79 of t At bavy
chain is pal (V). Thg nugl'gofii de gé nized %3%F lver si of-689 i ght
and heavy| chai ns areKsetofggih as SEQND Nos: 34 2Zhd  38-51%specti A The
nucl eoti d sequence f h%‘ gézed 8\pr sion.2 i Km‘ anquf@; Vy ch®i ar e
set forthl as SEQ ID - 9387304 37144 tively “ExanplPeSi®: Func?iaddhl
Testing of Humani zed 306 °ARET|bodi 8%} _Bindi ng of ¥hunanPz#4[306v1 § 612
aggregateld .4,8. Fu tioﬁaFBYestng7%? humani zed¥RD6v 1 9wk conduc® <&¥5isi ng
condi tioned nedia frigm tPaf€flent| ¥ +44nsfected P 0.093 0.198
Q 0.441 0.689 ) 0.388 0.565
R, 0.056 0.155 R 0.613 0.702
s 0.569 0.762 S 0.487 0.633
T 0.450 0.702 T 0.530 0.639
v 0.057 0.190 v 0.493 0.562
W 0.031 0.070 W 0.393 0.461
Y| 0.341 0.498 Y 0.278 0.230
lResidue 2 = A 0.548 0.698] Residue 6 = A 0.587 0.707
c 0.553 0.694 c 0.585 0.703
. D 0.119 0.222 D 0.584 0.701
E 0.563 0.702 E 0.579 0.702
F 0.577  0.717 F 0.586 0.704
G 0.527 0.720 G 0.592 0.709
H 0.534 0.741 H 0.596 0.688
1 0.522 0.722 I 0.602 0.708
K| 0.548 0.722 K| 0.585 0.691
L 0.482 0.705 L 0.584 0.688
M  o.s35 0.705 M 0.583 0.687
N 0.525 0.735 N 0.580 0.686
P 0.445 0.707 P 0.587 0.705
o) 0.567 0.756 Q 0.570 0.695
R 0.562 0.719 R 0.576 0.686
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COS cells. The cells were transfected with fully chineric antlbodﬁwﬁa

m xt ure of el chinmeric heavy chain + hunani zed |ight cf
chineric ||§h?n§ﬁﬁun + humani zed heavy chain, and | astly, PUI/U§01H4658aNi zed

. : L O q
anti bod The conditioned nmedia was tested 15 for binding to aggregate
A(31- 42yby ELI SA assay. The humani zed anti body showed good activity within

experimentaljerror, andsdlsglgg blppgg —pr-operties ‘L”d'SI'Q"E'q$:EL§5§]

fromthe chijyreric 3% ' er edﬂl%gz anp %j| chu VH  ChWPH  Hy YYBF3]| ChVL Hu9L L
1.6. 98 WO 0p/ 46237 Tab 2

6900. 867 600p. 895 2600. 3°0g 74 2(906 1.1900 811 &Y0_679-5%). 504 6007689

630. 648 290. 45 250. 381 20 Ab 10 4387860 251 8 5098 7.4878178 70. 2&»6

20.129 2 3h 1 CESEP sy 0.704 . Y 0.595 0.708

3. ' QReQ%éue 3= 0.038 0.061[ Residue 7 = A 0.580 0.688

' c 0.222 0.410 ' C 0.559 0.676

D 0.019 0.027 D 0.573 0.681

E 0.542 0.689 E 0.565 0.677

F 0.034 0.060 F 0.546 0.668

el 0.016 0.019 G 0.562 0.679

H 0.016 0.020 H 0.557 . 0.675

I 0.019 0.024 I 0.552 0.681

K 0.053 .0.090 K 0.565 0.685

1 0.019 0.026 L 0.566 0.701

M 0.019 0.027 M 0.562 0.697

N 0.024 0.032 N 0.573 0.688

P 0.017 0.020 P 0.582 0.678

0 0.153 0.406 Q 0.563 0.679

R 0.015 0.023 R 0.551 0.677

s 0.016 0.021 S 0.563 0.674

T 0.015 0.019 T 0.560 0.685

v 0.016 0.021 v 0.563 0.687

W 0.149 0.304 W 0.547 0.685

_ s 0.016 0.020 Y 0.560 0.682

Residue 4 = A 0.016 0.020| Residue 8 = A 0.573 0.687

c 0.020 0.023 c 0.583 0.700

D 0.017 0.020 D 0.586 0.697

E 0.016 0.021 E 0.601 0.701

F 0.557 0.703 F 0.586 0.687

G 0.016 0.020 G 0.569 0.681

H 0.470 0.723 H 0.559 0.683

I 0.119 0.360 T 0.568 0.686

K 0.015 0.018 K 0.557 0.698

L 0.559 0.716 T 0.570 0.686

M 0.549 0.725 M 0.571 0.693

N. 0.085 0.089 N 0.573 0.700

P 0.030 0.056 P 0.574 0.694

Q 0.065 0.110 g 0.590 0.703

R 0.016 0.019 R 0.589 0.699

s 0.026 0.031 8 0.599 0.719

T 0.016 0.021 T 0.586 0.689

v 0.213 0.494 v 0.578 0.688

W 0.291 0.568 W 0.567 0.687

s 0.529|  0.730 Y 0.574 0.680

Notably, the profiles are virtually identical for 3D6 and h3D6v2 when
one looks at the substitutions at each position (i.e., the values fluctuate in an identical
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PCT/ USQL/ 46587 To conpare the binding affinities of humaniggde®Digs and
3D6v2 anty | ELI SA anal ysis was perfornmed using aggregated A3 as the
anti gen. %‘ggg’“&g"sul ts show that both 3D6v1(HLLI) and SDGV?%F%w Rave
nearly identical AR binding properties (Figure 5). Replacenment NET (VET)
anal ysi s of h3D6v2. The NET epitope map assay provides information about

the contri buty Wl IRVA I ' WY epito ‘averall
bi mcli ng. acti repehlnleg ol b RCSuth 1 laBe) Uaau GNERE ontsio These
systemati c sidatdenmoubtsdte that e spe¢ificile ofBIIGASs pRisededGsthe BSDANLANFADY bei ng
tested is determned against native peptide %nat i ve antigen) and agai nst
19 al t er nat i weltopsmep is viduallytidenticabito ma3laé nsing bothadh resichtes det dndi 538,

bstituted. at a first position with nat | i i ds f
That posi 1 on. A prof i AEPEORERPir i) PR PRARE g Hrehan deeorgpdies pecifioin

substi t ut$on ofh3DEA ari?ddy.| HiméhizBd 8D8vY MtHRHY r&dBni28d ASin'c 'sg't'ﬁ% ared
Profiles are |ikew se 15 generated at successive positions ong Re

anti geni ¢ pepraigsectivhefromRIDARD ncaf Himaniaed 3D6v1 aptPKb@l 4 Kotk bbwerl tong
subst'it_utionﬁj h position with all 19 nopn-native resjidyes) can _then be
conpared to rﬁ%ﬁqué?h?s&@ﬁ 5¢ BFPense fashion, aymeaure e amopstefntial | y
i : . RN ot . . i h
simlar or i dRiotdsembe (GARIaRAIEPHRIL)HRE sIRR vbmg %@9&%%@&&8% e

same- or simlar epitope specificity. 99 WO 02
PCT/ US01/ 4658 tispe; (Figie $31 lentical potithuman dedondary Bhtibodichiwarenisedih tB6,

versi on ' i e re tested for.binding . against the natjve, A(3
bepti o Eher AR CSedtinfhe RisiSe, Rl inhebruoaB Rt nipbfounfidessiiveg 1o
substituted uddnticatagperitherits)émage ARMyICSF NP6V &BIHHE on [ PDAPPALd RS biak -
Maps were generated accordlg:?]ljy for 3D6 and h3D6v2. The 5 results are

presented i nSecions eavedled that h3DowH recognizesaif} plaqUes in@3imiaphamener DOVt
A T B SRE D2, o e e 2
_ Competitive binding analysis of h3D6. The ability of h3D6 antibodies v1
15  and v2to compete with murine 3D6 was measured by ELISA using a biotinylated 3D6
| antibody. Competitive binding analysis revealed that h3D6v1, h3D6v2, and chimeﬁc
PK1614 can all compete with m3D6 to bind AB (Figure 7). h3D6v1 and h3D6v2 were
identical in their abi]ity to compete with 3D6 to AB. The 10D5 antibody was used as a
negative control, as it has a different binding epitope than 3D6. BIAcore analyéis also
20  revealed a high affinity of h3D6v1 and h3D6v2 for AP (Table 18).

=

Table 18: Affinity Measurements of A Antibodies Using BIAcore Technology

Antibody kal (1/Ms) | kd1 (1/s) Kd (nM)
Mu 3D6 4.06E +05 3.57E-04 0.88
Chimeric 3D6 4.58E+05 3.86E-04 0.84
Hu 3Dé6v1 1.85E+05 | 3.82E-04 2.06
Hu 3D6v2 1.70E+05 3.78E-04 2.24
25 In comparison to 3D6, which has a Kd of 0.88 nM, both h3D6v1 and

h3D6v2 had about a 2 to 3 fold less binding affinity, measured at 2.06 nM and 2.24 nM
for h3D6v1 and h3D6V2, respectively. The ELISA competitive binding assay revealed
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Ex vivo assay using h3D6v2 antibody. The ability of h3D6v2 to stimulate
microglial cells was tested through an ex vivo phagocytosis assay (Figure 8). h3D6v2
was as effective as chimeric 3D6 at inducing phagocytosis of AP aggregates from

PDAPP mouse brain tissue. IgG was used as a negative control in this experiment
because it is incapable of binding AP énd therefore cannot induce phagocytosis.

10 - In vivo brain localization of h3D6. *I labeled h3D6v2, m3D6, and
antibody DAE13 were each IV-injected into 14 individual PDAPP mice in separate
experiments. Mice were sacrificed after Day 7 and perfused for further analysis. Their
brain regions were dissected and measured for 125 activity in specific brain regions.
Radiolabel activity in the brain was compared with activity in serum samples. Results

15  are set forth in Tables 19 and 20, for serum and brain regions, respectively.

Table 19

m3D6 DAE13 Hu3D6
303891 174639 400638
12171 13200.6 24202.2
3418.2 36284.7 12472.4
18678.9 421.3 33851.8
27241 19702 27187.3
26398.8 24855.8 29016.9
27924.8 29287.4 33830.7
12008.4 12733.1 26734.9
29487.8 277225 30144.5
25498.6 30460.7 35126.9
9652 23320.1 28414.8
24599.3 7119.1 16956.1
29240 28093.5 18190.7
11922.7 24659.7 25671.4
174431 26748.9
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Table 20

m3D6 _ "~ DAE13 Hu3D6 (H2L2)

cere cort hipp cere cort hipp cere . [ cort hipp
1991.9 | 12011 4024 | 12775 | 2522.9 57119 | 24246 | 37594 | 11622
2389 746.1 2523 6025 | 21235 | 6965.8 | 1500.8 | 22749 | 70182
645.9 603 12411 | 2325 | 3528.2 | 7801.6 500 22659 | 5316.3
1000 | 2508.2 | 46442 | 2327 | -849.8 1891.9 | 2736.2 | 5703.7 | 10395.6
1266.9 | 37379 | 79758 | 891.6 2621 82452 | 11922 | 3188 10170
1422 | 2398.7 | 7731.1 | 11026 | 2087.5 | 7292.3 | 22604 | 34814 | 96216
| 17004 | 21544 | 7124.1 | 16506 | 34884 | 10284.8 | 1526.7 | 3028 83313
5425 8124 | 24568 | 7129 | 23185 | 6643.3 | 1538.1 | 4194.1 | 11244.8
1309 | 30105 | 8693.5 | 11729 | 19536 7363 | 12457 | 16994 | 6831.2
13722 | ©997.6 | 24254 | 1067.9 | 3697.2 | 12280.7 | 2708.8 | 2789 78874
7786 | 12919 | 5654.4 | 19522 | 2120.7 | 6412.7 | 2251.3 | 3897.5 | 111215
1199.3 | 16834 | 4887.3 | 10052 | 18525 | 61214 | 1529.6 | 17722 | 7986.9
| 10218 | 32345 | 8036.2 | 961.5 | 3382.9 | 8473.1 | 644.1 | 16634 | 50565

7421 | 1056.7 | 34052 | 852.3 | 19432 | 67174 | 1516.4 | 16206 | osss
1.1273.7 | 13208 | 42626 | 997.5 | 3065.7 | 10213.1

The data show that h3D6v2 localized to the brain, and was particularly
concentrated in the hippocampal region where A is known to aggregate. Brain counts
5  form3D6 and DAE13 were comparable to h3D6v2. All three antibodies were able to
cross the blood barrier as demonstrated by Ap plaque binding in vivo.

Example X. Cloning and Sequencing of the Mouse 10D5 Variable Regions
Cloning and Sequence Analysis of 10D5 VH. The VH and VL regions of

10 10DS5 from hybridoma cells were cloned by RT-PCR using 5' RACE procedures. The
nucleotide sequence (SEQ ID NO:13) and deduced amino acid sequence (SEQ ID
NO:14) derived from two independent cDNA clones encoding the presumed 10D5 VL
domain, are set forth in Table 21 and Figure 9. The nucleotide sequence (SEQ ID
NO:15) and deduced amino acid sequence (SEQ ID NO: 16) derived from two

15  independent cDNA clonés encoding the presumed 10D5 VH domain, are set forth in
Table 22 and Figure 10. The 10D5 VL and VH sequences meet the criteria for
functional V regions in so far as they contain a contiguous ORF from the initiator

methionine to the C-region, and share conserved residues characteristic of
immunoglobulin V region genes.
20
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Table 21: Mouse 10D5 VL DNA sequence

ATGAAGTTGCCTGTTAGGCTGTTGGTACTGATGTTCTGGATTCCTGCT‘I;CCAGCAGTGA
TGTTTTGATGACCCAAACTCCACTCTCCCTGCCTGTCAGTCTTGGAGATCAAGCCTCCA
5 TCTCTTGCAGATCTAGTCAGAACATTATACATAGTAATGGAAACACCTATTTAGAATGG
TACCTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATCTACAAAGTTTCCAACCGATT
TTCTGGGGTCCCAGACAGGTTCAGTGGCAGTGGATCAGGGACAGATTTCACACTCAAGA
TCAAGAAAGTGGAGGCTGAGGATCTGGGAATTTATTACTGCTTTCAAGGTTCACATGTT
CCGCTCACGTTCGGTGCTGGGACCAAGCTGGAGCTGGAA (SEQ ID NO:13)

10  *Leader peptide underlined
Table 22: Mouse 10D5 VH DNA sequence.

ATGGACAGGCTTACTTCCTCATTCCTGCTGCTGATTGTCCCTGCATATGTCCTGTCCCA

15 GGCTACTCTGAAAGAGTCTGGCCCTGGAATATTGCAGTCCTCCCAGACCCTCAGTCTGA
CTTGTTCTTTCTCTGGGTTTTCACTGAGCACTTCTGGTATGGGAGTGAGCTGGATTCGT
CAGCCTTCAGGAAAGGGTCTGGAGTGGCTGGCACACATTTACTGGGATGATGACAAGCG
CTATAACCCATCCCTGAAGAGCCGGCTCACAATCTCCAAGGATACCTCCAGAAAGCAGE
TATTCCTCAAGATCACCAGTGTIGGACCCTGCAGATACTGCCACATACTACTGTGTTCGA

20 'AGGCCCATTACTCCGGTACTAGTCGATGCTATGGACTACTGGGGTCAAGGAACCTCAGT
CACCGTCTCCTCA (SEQ ID NO:15)

*Leader peptide underlined.

Example XI. Prevention and Treatment of Human Subjects

25 A single-dose phase I trial is performed to determine safety in humans. A
' therapeutic agent is admmstered in increasing dosages to different patients starting from
about 0.01 the level of presumed efficacy, and increasing by a factor of three until a

level of about 10 times the effective mouse dosage is reached.
A phase II trial is performed to determine therapeutic efficacy. Patients
30 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
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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

Q 0. 065
WO0.291 0
T0. 5730. 700
C0. 5590. 676
1 0. 5520. 681
Q. 5630. 679
5
10
15
20
25

30

Alzheimer’s Disease status and function. These psychometric scales provide a measure
of progression of the Alzlicimer's condition. Suitable qualitative life scales can also be
used to monitor treatment. Disease progression can also be monitored by MRI. Blood
profiles of patients can also be monitored including assays ef immunogen-specific
antibodies and T-cells responses.

Following baseline measures, patients begin receiving treatment. They
are randomized and treated with either therapeutic agent or placebo in a blinded fashion.
Patients are monitored at least every six months. Efficacy is determined by a significant
reduction in progression of a treatment group relative to a placebo group.

A second phase II trial is performed to evaluate conversion of patients
from non-Alzheimer's Disease early memory loss, sometimes referred to as age-
associated memory impairment (A AMI) or mild cognitive impairment (MCI), to
ﬁrobable Alzheimer's disease as defined as by ADRDA criteria. Patients with high risk

for conversion to Alzheimer's Disease are selected from a non-clinical population by

screening reference populations for early signs of memory loss or other difficulties
associated with pre-Alzhéimer’s symptomatology, a family history of Alzheimer's
Disease, genetic risk factors, age, sex, and other features found to predict high-risk for
Alzheimer's Disease. Baseline scores on suitable metrics including the MMSE and the
ADAS together with other metrics designed to evaluate a more normal population are
collected. These patient populations are divided into suitable groups with placebo
comparison against dosing alternatives with the agent. These patient populations are
followed at intervals of about six months and the endpoint for each patient is whether or
not he or she converts to probable Alzhelmer's Disease as defined by ADRDA criteria at
the end of the observation.

'General Materials and Methods

A. Preparation of Polyclonal and Monoclonal AR Antibodies
The anti-Ap polyclonal antibody was prepared from blood collected from

two groups of animals. The first group consisted of 100 female Swiss Webster mice, 6
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6 to 9 weeks of age. They were immunized on days 0, 14, 28 and 56 with 100 pg of
AN1792 combined with CFA/IFA. These animals were also exsanguinated upon )
sacrifice at day 63, serum was prepared and pooled for a total of 14 ml. The two lots of
sera were pooled. The antibody fraction was purified using two sequential rounds of
precipitation with 50% saturated ammonium sulfate. The final precipitate was dialyzed
against PBS and tested for endotoxin. The level of endotoxin was less than 1 EU/mg.
The anti-Af monoclonal antibodies were prepared from ascites fluid.
The fluid was first delipidated by the addition of concentrated sodium dextran sulfate to
ice-cold ascites fluid by stirring on ice to a reach a final concentration of 0.238%.
Concentrated CaCl, was then added with stirring to reach a final concentration of
64mM. This solution was centrifuged at 10,000 x g and the pellet was discarded. The
supernatant was stirred on ice with an equal volume of saturated ammonium sulfate

added dropwise. The solution was centrifuged again at 10,000 x g and the supernatant

- was discarded. The pellet was resuspended and dialyzed against 20 mM Tris-HCI ,04

MNaCl, pH 7.5. This fraction was applied to a Pharmacia FPLC Sepharose Q Column
and eluted with a reverse gradient from 0.4 M to 0.275 M NaCl in 20 mM Tris-HCI, pH
7.5. _

The antibody peak was identified by absorbance at 280 nm and
appropriate fractions were pooled. The purified antibody preparation was characterized
by measuring the protein concentration using the BCA method and the purity using
SDS-PAGE. The pool was also tested for endotoxin. The level of endotoxin was less
than 1 EU/mg, titers, titers less than 100 were arbitrarily assigned a titer value of 25.

B. Measurement of Antibody Titers

. Mice were bled by making a small nick in the tail vein and collecting
about 200 pl of blood into a microfuge tube. Guinea pigs were bled by first shaving the

back hock area and then using an 18 gauge needle to nick the metatarsal vein and
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Mannheim), was added to the wells as 100 pl of a 1/3000 dilution in Specimen Diluent

and incubated for one hr at RT. Plates were again washed four times in PBS, Tween 20.

To develop the chromogen, 100 pl of Slow TMB (3,3°,5,5°-tetramethyl benzidine

obtained from Pierce Chemicals) was added to each well and incubated for 15 min at
20  RT. The reaction was stopped by the addition of 25 ul of 2 M H,SOy. The color

intensity was then read on a Molecular Devices Vmax at (450 nm - 650 nm).

- Titers were defined as the reciprocal of the dilution of serum giving one
half the maximum OD. Maximal OD was generally taken from an initial 1/100 dilution,
except in cases with very high titers, in which case a higher initial dilution was

25  necessary to establish the maximal OD. If the 50% point fell between two dilutions, a
' linear extrapolation was made to calculate the final titer. To calculate geometric mean
antibody titers, titers less than 100 were arbitrarily assigned a titer value of 25.

C. Brain Tissue Preparation

30 After euthanasia, the brains were removed and one hemisphere was
prepared for immunohistochemical analysis, while three brain regions (hippocampus,

cortex and cerebellum) were dissected from the other hemisphere and used to measure
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homogenates of control brain tissue from mouse littermates (Johnson-Wood et al.,

10 supra).

D. Measurement of AB Levels

The brain homogenates were diluted 1:10 with ice cold Casein Diluent
(0.25% casein, PBS, 0.05% sodium azide, 20 pg/ml aprotinin, 5 mM EDTA pH 8.0, 10
15 pg/ml leupeptin) and then centrifuged at 16,000 x- g for 20 min at 4° C. The synthetic
AP protein standards (1-42 amino acids) and the APP standards were prepared to include
0.5 M guanidine and 0.1% bovine serum albumin (BSA) in the final composition. The
“total" Af} sandwich ELISA utilizes monoclonal antibody monoclonal antibody 266,
specific for_ amino acids 13-28 of AB (Seubert e al., supra), as the capture antibody, and
20 biotinylated monoclonal antibody 3D6, specific for amino acids 1-5 of AP (Johnson-
Wood et al,, supra), as the reporter antibody. The 3D6 monoclonal antibody does not
recognize secreted APP or full-length APP, but detects only AB species with an amino-
terminal aspartic acid. This assay has a lower limit of sensitivity of ~50 ng/ml (11nM)
and shows no cross-reactivity to the endogenous murine AP protein at concentrations up
25  to1ng/ml (Johnson-Wood et al., supra). -

The' AP1-42 specific sandwich ELISA employs mAp 21F12, specific for
amino acids 33-42 of AP (Johnson-Wood, et al. supra), as the capture antibody.
Biotinylated mAf 3D6 is also the reporter antibody in this assay which has a lower limit
of sensitivity of about 125 pg/ml (28 uM, Johnson-Wood et al., supra). For the Ap

30  ELISAs, 100 pl of either mAP 266 (at 10 pg/ml) or mAp 21F12 at (5 pg/ml) was

coated into the wells of 96-well immunoassay plates (Costar) by overnight incubation at
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02/ 46237 5TaMeletilar Meuies Vifalomedsuily the kiffeaac il @bidrbd0®at 430Hnyakd 636587

nm.

E. Measurement of APP Levels
Two different APP assays were utilized. The first, designated APP-o/FL,
20  recognizes both APP-alpha (o) and full-length (FL) forms of APP. The second assay is
specific for APP-a.. The APP-o /FI, assay recognizes secreted APP including the first

12 amino acids of AB. Since the reporter antibody (2H3) is not specific to the a-clip-
site, occurring between amino acids 612-613 of APP%” (Esch ez al., Science 248:1122-
1124 (1990)); this assay also recognizes full length APP (APP-FL). Preliminary

25  experiments using immobilized APP antibodies to the cytoplasmic tail of APP-FL to
deplete brain homogenates of APP-FL suggest that approximately 30-40% of the APP-a
/FL APP is FL (data not shown). The capture antibody for both the APP-o/FL. and APP-
o assays is mAb 8ES5, raised against amino acids 444 to 592 of the APP5* form (Games
et al., supra). The reporter mAb for the APP-o/FL assay is mAb 2H3, specific for

30  amino acids 597-608 of APP%* (Johnson-Wood e al., supra) and the reporter antibody
for the APP-« assay is a biotinylated derivative of mAb 16H9, raised to amino acids 605
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A T(AAAC;, TTCC! CTGTTA{' ' C C ' TGITC, CTA TC ATC TTr TG ATTC rTQVﬂ'ér E Do A+ TGA
TGTTTTGAT&%AAACTCCACTCTCCCTGCCTGTCAGTCTTGGAGATCAAGCCTCCA0 SEP 2005
TCTCTTGCA AP CAGAACATTATACATAGTAATGGAA. ACACCTATTTAGAAT@ET/US01/46587

TACCT GCAGAAACCAGGCCAGT CTCCAAAGCT CCTGATCTACAAAGT TTCCAACCGATT

TTCTGGGGT CCCAGACAGGT TCAGT GBCAGT GGAT CAGGGACAGAT TTCACACTCAAGA
TCAAGAAAGTGSEWT TTTATTACTGCTTTCAAGGT TCACATGTT

CCGCTCACGTT aepsitivitted thoARB-oHB pssap is-dbeatibr ngimbt i de

ATaoncaceeTT o P el bl Rl SR A e peeeiirassanis Jng/m (03

GGCTACTCT @WW&Q&@%%
CTTGTTCTT'CI'SAC%TTTCACTGA CTTCTGGTATGGGAGTG%&ZETE%%% well EIA plates as
CAGCCT T CAGGAdsarilerichora r oA @65 APAGART] TACTHEHIHAT ATAACARPGGWas used as the

CTATAA T%@AW TCTCCAAGGATACCTCCAGAAAGCAGG .
TATTCCTCAAGATFEABRE @V@@@@m&@w@m aal., supra).

" AGGCCCATTA . ; CTCCTCA
(SEQ 1D NG 10} PEAARAMRLiee b e M phahiatol el et Tl i s peghen

Tr eat ment  of DHuent (0.8l MephaspBate Buffer) gHer.4] 956% Moame skruit alBlmirs 0Rgyd or ned to
determ ne safety i (ggj , 3}] 4 eutic agent is admnistered in

i ncreasi ng d é'gi‘{tt gﬁ%&l’ lﬁ’ﬁ‘ﬁﬁﬂ exswase thepdidytedn! :4:p Specimen Dilubut

| evel of presgh@anehls ; ' | r.9f:ct hrnee [l a

| evel of gbout 10 gIbITSES he %?e%%&%ﬁ%%gg%ggva%%&fegcF@é@k@S%@W&’ég I
trial isl®erfosdpeeronds R Br The APPrstandpds bnd samhiflecwene added ioohe plats3d Wi t h

| i d, Alzhei ner'.s D fined using A.zheiner's di d
Fol ot ed b SHERE HEles pi RER Rt REAY T o RUL rrertip apigshisperamagbety.
sel ect ed. - SUMNREY FSTIPWaeiHcEbats® Witk shifh f_eg'?or_]lzﬁr%l{rﬁ%pﬁg/g&iﬂ iR - Ment al

State Exam (MVBE). Other selection cfiteria are that -patients are |ikely

to survive tPhosphatasei(BeehsingenManohaim),akiltitedc k000G sPeBmSIE Bl 5vas\ ¥R Baled6237

PCT/ USO1/ 46 ' el es, such as use of cqgncom tant nedications
that may | noiepCRas b T R T 08 R BHSERE Suistatect waltoumbe fihera) ehavatmee

usi ng clifssi wasaied Gral I @il RTIHOBSoS M tha Blatdseert VB o fifo 5pWhi ch
is a coﬁprehgnsj ve scale for evaluating patients with Alzheiner's sease

status and f gter (Mllinoge) 54 ¥ 6 hBmexeitationand 4S0 proemission. measur e

F, Immunohistochemistry

Brains were fixed for three days at 40C in 4% paraformaldehyde in PBS

20  and then stored from one to seven days at 4°C in 1% paraformaldehyde, PBS until
sectioned. Forty-micron-thick coronal sections were cut on a vibratome at RT and
stored in cryoprotectant (30% glycerol, 30% ethylene glycol in phosphate buffer) at -
20°C prior to immunohistochemical processing. For each brain, six sections at the level
of the dorsal hippocampus, each separated by consecutive 240 pm intervals, were

25  incubated overnight with one of the following antibodies: (1) a biotinylated anti-Ap
(mAb, 3D6, specific for human AB) diluted to a concentration of 2 pg/ml in PBS and
1% horse serum; or (2) a biotinylated mAb specific for human APP, 8E5, diluted to a
concentration of 3 pg/ml in PBS and 1.0% horse serum; or (3) amAb specific for glial
fibrillary acidic protein (GFAP; Sigma Chemical Co.) diluted 1:500 with 0.25% Triton

30  X-100 and 1% horse serum, in Tris-buffered saline, pH 7.4 (TBS); or (4) a mAb specific
for CD11b, MAC-1 antigen, (Chemicon International) diluted 1:100 with 0.25% Triton
X-100 and 1% rabbit serum in TBS; or (5) a mAb specific for MHC II antigen,
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5 of progression of the Al zheiner's condition. Suitable qualli tatlve life
scales can also be wused to nonitor treatnent. D sease prog &8s 8ERMan al so
be nonit oMAOHY2RR . Blood profiles of patients can al so PETRRNIMESE

i ncl udi ng assays of inmunogen-specific antibodies and T-cells responses.
Fol I owi ng baseline nmeasures, patients begin receiving treatnent. They 10

o o 2 i Paabt S L q%%h“ﬁffﬁgﬁ@;&gaf?@&;embO o ©

Efficacy is g5)aaafinA®tkpbdifid ftiEHi4] %éi‘j’ Hflirde@1: 1' %Ei?l?dlf&rﬁ%

treatment group rel ative o a ace secon ase
performed t oPBSairlﬁ'élzeratum/tesmclﬁn for CMSM(E:anﬁmg&n)‘dﬂutd& rbeo with' 196 Elbtb&ase

R rer Y et BEEOF aaetmoresionah il siveht Tor GpyRA P hpraingapaiivied
Alzheimers s g3 7 i ARt A7PRY, QRBPARhARL Loﬁ%lcgégb%)%%f fcD 48! on

risk for conversion to se are s

non-cl i ni cal (Riapuingen)ydilied 1:300 we:nlmrarbbiteseﬁmm mldrgm)%oﬁﬂﬂate&a” y
signs of menory |oss or other difficulties associate re-Al zheiner's

synpt onat ol oB9lyclanalhamsier difsspseificdor GD3n (Phasmingeppdibited 560 V\g&rix% rabbif sk

A zhoi mer o B0 Ear et G RS Yer P sBofi et 200 it [ ibis e

and the ADAGri@d8PBS; orivith (%)fﬁoldﬂﬁnrdﬂl%sjﬁéhﬂgﬁ‘i)ﬁhﬁrfﬁﬁiﬂbﬁ %oﬂtg.ilﬂ\;llﬁ%l‘y

normal popul ation are collected. These patient popul dtions are
into suil®bl eowaébwemm pl acebo conparison agai nst dosing alternatives

with the agent. These 5 foll at val s of
about six nonths, and ﬁéﬂo‘ﬁ%ﬂp ﬁ%@%én%eggﬁ @8&?%%&“?@% T%P{’ Yot he
or she convem&:ﬁretrmtabwhheo%zﬁﬁiﬂmrlm‘) 04%9 peedxidem IBS f¥PR0Anin at

criteria at _the end of the observati on. neral I\/aterl al s and Met hods

A. Preparati B\H‘ tgplau eyépgmus Bﬁﬁ@l’ﬂm@‘o b avermmt\mqubaidd overnight st C with

pol ycl onal e roups, of
ani mal s. The ng%gifﬁga %&ﬁte@fmwg%@g %ng%m&’ﬁweéw 106
06 SEP 2105 Moaahﬂﬁm*hffﬁlané‘i&iédiﬁﬁ Bekolkias- ek DigHn-Gipled WAt LHET €

| mruni zed on days 0O, 15 29 W|th 100 gg of ANL1792 conbined with

CFA/ | FA. A feRmperents’ é’e’tqﬂéB\A& utedde 7 BHPRS (Varorklits StandandKit, Versordeabs, of

QrNéggrzedAm Wghﬂwgﬁﬁ;% re p eg%#o cratz,lgl[‘%l:’aéé%?E Lc@ﬁgj@é%ﬂz%@(’iond

group consi sCBH#HTIMand the PBS solution devoid of primary antibody were incubated for 1 hour
at RT with biotinylated anti-rat IgG (Vector) diluted 1:75 in PBS or biotinylated anti-
20  mouseIgG (Vector) diluted 1:75 in PBS, respectively. Sections were then reacted for

one hr at RT with a horseradish peroxidase-avidin-biotin-complex with kit components
“A” and “B” diluted 1:75 in PBS (V ector Elite Standard Kit, Vector Labs, Burlingame,
CA)).

Sections were developed in 0.01% hydrogen peroxide, 0.05% 3,3°-

25  diaminobenzidine (DAB) at RT. Sections destined for incubation with the GFAP-,
MAC-1- AND MHC II-specific antibodies were pretreated with 0.6% hydrogen
peroxide at RT to block endogenous peroxidase then incubated overnight with the
primary antibody at 4°C. Sections reacted with the GFAP antibody were incubated for 1
hr at RT with biotinylated anti-mouse IgG made in horse (Vector Laboratories;

30  Vectastain Elite ABC Kit) diluted 1:200 with TBS. The sections were next reacted for
one hr with an avidin-biotin-peroxidase complex (Vector Laboratories; Vectastain Elite
ABC Kit) diluted 1:1000 with TBS, Sections incubated with the MAC-1-or MHC II-
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5 female mce isogenic with the PDAPP m ce but nontransgenic for the human
APP gene, &2%6 7weeks of age. They were i nmmuni zed on days 0(5, S§R 20083 and
56 with 100 "pg” o AN1792 conbined with CFA/ I FA. These ani nBCHUSRI46581 SO

exsangui nated upon sacrifice at day 63, serumwas prepared and pool ed for
atotal of 14 m. The two lots of sera were pooled. The antibody fraction

was purified Js wo,sequential rounds of 10. precipitation with 50%

satu Pat ed a nﬁrﬁ%‘::]ﬁu%néﬂ?ql @Mfa? A8 Prpary %Pb@é}gwm%bmmmeaagﬁoﬁtmpss

and tested fatRERH bist : € | 1. 0851. S. U ng.
nﬁylat_légamh ?&’tngG%ad%riH%Md] 4.2@@ W@Qﬁ;ﬁ 3?@%;%/

The anti-An gonoc| onal anti bodi es re prepared fra
fluid was fiA2qubgizan for ore keowitly avidin-bidtihiperaxidake conplR dilatedd : FRiwim fﬁét ran
sulfate to -kgaoﬁg%%%temdﬁé stirring on ice to a reach a frnal
concentration 0 . oo 18 ALl 2ed MHC Hirspecie antihodieswierdithsn i 1 r i ng
to reach & f wisahlized Dy dRhinainit ; qQB's ' | was centrifuged at
10,000 x g and_ the g& | et mgf%??gﬂg%& he’ O'Qgé;ﬁryrﬁig@%eﬁtpemg%bioﬁ%d on
i ce with -an BikelchlosidgnEBSforhand bt nun,aespoctively.sul f at e added dropwi se. The

olution was centrif in.at 10, 000 and, t he ernatant wa
Zi sgalr ded. §rh§ pel': e? g%@@@éﬁ?ﬁ%ﬁﬁﬂ%\qﬁfédgm . &’Qgiuﬁq@tﬂs oW Mﬁpé;réroﬁCl ,
0.4 20 M NaGCslidep)iaif dbied Sérsigh! &Eﬁpeﬁﬁn%aﬁf&ﬁd é‘éﬁggﬁ% ﬁyé’@% 'ﬁw@?@% 0 275

Sepharose Q Cql u and eluted wth a reverse gr
M NaCl in 20YH% Fermoupi(Fisher) asthemomntingamedibody peak was i dentified by

absor ba at 280 nm roprigte fractions were pooled. The purified
ant i bodgﬁgr eparation \;\a’/ggc%"ﬁﬁé)rﬁ@@ﬁ uss; a g%%a&%@%@wesxpmmmns were
concent r-at i omousted gn SagerBed sHatHAH @ | WS SDSs RAGE., The pool
was al so tested for e_ng%t oxin. The i g@é‘%ﬁ?%ﬁ%‘?&ﬁ%&%@i&@%ﬂr 1

EU/ my. titer $mip following semunohistod@mival peocassing. rSuctibis wefs e debydiatddindval ue

of 25. B. M f tibody T.ters 30 Mce were bled by making a
smal | nick iﬂé#E€%P£Vﬁ'ogﬁxalgw+beWFﬁ s mewRted with Permpunti ood into a
m crof uge tube. Guinea pigs were bled by first shaving the back hock area
and thegsusi ng an 18 gauge needle to nick the netatarsal vein and 107 06
SEP 2005~ WD 02/ 46237 @CILLISEEEEMISCN | ecting the blood into m crofuge
tubes. Blood was allo . e, hr_at.room _tenperature (RT),
vortexed, then centri pﬁg’&%&ﬁuﬁl%‘%ﬂ%&ﬁa&%@vﬁ% @B"%’eﬁ’&wﬁa&m@l’ﬁ@ngcl ot
from t he serMB) ligkedimadsikon MicrdphatBKanicdcdpe tﬁrcﬁﬂgﬁ%@@b%’i&gg‘{%&eﬁ%ﬁg nd
y .

stored at %(E}n&rnltil. titered. 5 Antibody titers were neasure
96-wel | nicrol é’}ﬂltﬁqﬂarpggl or was used for quantification of the immunoreactive slides. The

image of the section was stored in a video buffer and a color-and saturation-based
20  threshold was determined to select and calculate the total pixel area occupied by the

immunolabeled structures. For each section, the hippocampus was manually outlined
and the total pixel area occupied by the hippocampus was calculated. The percent
amyloid burden was measured as: (the fraction of the hippocampal area containiné Ap
deposits immunoreactive with mAb 3D6) x 100. Similarly, the percent neuritic burden

25  was measured as: (the fraction of the hippocampal area containing dystrophic neurites
reactive with monoclonal antibody 8E5) x100. The C-Imaging System (Compix, Inc.,
Cranberry Township, PA) operating the Simple 32 Software Application program was
linked to a Nikon Microphot-FX microscope through an Optronics camera and used to
quantitate the percentage of the retrospenial cortex occupied by GFAP-positive

30  astrocytes and MAC-1-and MHC Il-positive microglia. The image of the
immunoreacted section was stored in a video buffer and a monochrome-based threshold

was determined to select and calculate the total pixel area occupied by immunolabeled
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(Costar EIA plates) were coated with 100 | of a solution containing_either

10 g.g/m W‘si %&{3 A042 or SAPP or other antigens as noted i A 8cakh t he

i ndi vi dua™ 78 Tinvell Coati ng Buffer (0.1 M sodi um pHEIHReME658pH 8. 5,
0.1 % sodium azide) and held overnight at RT. The wells were aspirated and
sera were added to the wells starting at a 10 1/100 dilution in Specinen

Diluent (0.014 M.sodi ym phosphate, pH., 7.4, 0.15 M NaCd, 0.6% bovine serum
al bunin, 0. Ogéflst |%?<§§%9°§19n:§&/r@#0§éﬁmal cagiex (RSED svap manuallysontlinedandbe e

made direct| yptalhi | i r reach a final dilution
of 1/218, 700. ;t’rﬁ’réélgf uﬁ@?%ﬁéﬁ%&@%gﬁﬁﬁ@f h@‘_eé’Sﬁ?F’éfoFﬁBPQE%S‘wws for
one hr at RTdefited ast ¢thefractionef RSGocoupieddy GPAP-rbadlivs aMidchieR)38 109Nt @i ni ng
0. 05% Tween e second, antj body, a_15 goat anti -nouse l% conjugated to

0... T
hor ser adi sh smrydgg’é’e’em 81s mras defined #5° (fhe dractienofithe RPC oseupiedibipd t o

the wel | 5 aspA6-11 opvRCH-RRCHvA i i i i | uent and j.ncubat ed
for one ﬁsr at RT.1 IgIQat esjﬁwere a%%é%%gﬁewﬁgﬁé%@ﬁgﬁﬁ%,sw ?Psz"g To
devel op the tielevebgfthe dodl hippbeafipms, davB séFarded By ZonseitiaTAD ML inkgQZlsdi ne
obtained from Pi erce Chem cal s) was_added to eacz wel | and incubated for 15
mn at 20 Ryereghanfitated fopgachagimaloIn all cases;the trgattent status bf (6 aniinaié was M
H2SO4. The cghi8iown 1 s then read on a Ml ecul ar Devices Vmax at
(450 nm - 650 nr?)wdt?i gﬁﬂésteVere}“.’: defined as the reciprocal of the dilution of
serum giving one half the maxi mum OD. Maxi mal OD was generally taken from
an initih‘lﬂ 1/ 100 dilution, except in cases with very high titers, in which
case a hitgher initial dilution was 25 necessary to establish the maxinal

OD. If the 50% point fal i y | near. extrapol ati on:

was nade to ca(l) cul ate ?‘}11%0%%?%#%%@5 gﬂ%gr?ié%ﬁ l?ﬁ%re1 dééé:gﬁg‘hni%et‘ar@ﬁ

anlt i bod]y t2 gtyggqsgs ioté elasity grﬁmdetsmndik@oitwm)earAb]lyid:m dhiat b?}ft&@ﬁioﬂiﬁﬁé%@lsgﬂﬁfﬁe

val ue o : .C.. Brai i ssue, Preparation, Aft eut hanasi a, the bradins

vere renoved®BRIFEEN %#}%ﬁgﬂgﬁ%ﬂggggpeﬁﬁgégﬁgasf pubbisations andpetesti cal

anal ysi s, whddcanieh Foh. 6 Qi L -2 t £ | ]
i S e ot o8 el 38 (et AR oy (Y s T g

were dissected fromthe ot her hem spher used to measur
2005 W502/ eselyrinporporatah byeEgancelie theimentingty £o1 alhpurposeatd the SandPexteat LiiNs

and APP for i A I (Johnson-Wod et al., supra). Tissues
desti ned fo%@ﬁ%ﬁsﬁl@ﬂmggﬂaﬁd in 10 vol.umes of ice- cold guanidine
buffer (5.0 Mguanidine-HCl, 50 mM Tris-HCL, pH 8.0). The honogenates were

m xed by gentle agitati_:on usi ng an Adans Nutator (Fisher) for three
: rom the foregoing it will be apparent that the invention provides for a

number of uses. For example, the invention provides for the use of any of the antibodies

20  to AP described above in the treatment, prophylaxis or diagnosis of amyloidogenic

disease, or in the manufacture of a medicament or diagnostic composition for use in the

same.
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to four hr at RT, then stored at -20C prior to quantitation of AP and APP.
Previ ous experinments had shown that the anal ytes were stable under this
storage condition, and that synthetic AR protein (Bachem could be
quantitatively recovered when spiked into honpgenates of copgrotp bggi n
tissue fromnmouse littermates (Johnson-Wod et al., 10 supra). D.
Measurenment of AD Levels The brain honbgenates were diluted 1:10 with ice
cold Casejn Diluent (0.25%casein, PBS, 0.05% sodium azide, 20 g/m

aprot i ni g—@‘—,la‘ SyYm EDTA pH 8.0, 10 15 g/m |eupeptin) and then centrifuged at
16,000 x g for 20 mn at 4 C. The synthetic AR protein standards (1-42

am no acids) and the APP standards were prepared to include 0.5 M

guani di ne and10. 1%Abmmamezelanummigloboiin ligBIARin comphising (Datariablepegon i on. The

"total" AP sandw ch | SA utili.zes | ongl _ant. bod nocl onal, anti body
266, 5pERPPREEHF, G BEdREio% GI TG (el Bermaioa it Jgh ehem o o
capt ure aidsrogiongueile Bétabith Y QEgQDTWO%bH@ﬁI) APriaPRAYaniRork 38861 fic for
am no acids 1-5 of AR (Johnson- Wod et al., supra), as the reporter

ant i body fromhah@me sasapler spabnegiehwisdighti oeain pespuengee proyided dhat @t feastee APP or

full-len ) e nl. D species with an.am no- .term nal

aspart i c%eﬁgfkﬁ??@h%gsssgggt tgtseggv %o ngrf??s%o?cﬁgg a%lg}?sqcf(ﬁﬁs{%‘e Sem Bsmausey (1
InM  andDshighBchat @drta‘bﬁerfegi@ﬁtsﬁqxﬂehye,tvﬂle?éiﬁ RTINS Fedidlid i8 SclédtedrBinEl N at
concentrations up 25 to 1 ng/ (Johnson-Wod et al., supra). The AR 1-42

speci fi cthegions eansktingaf enpl oys MR 21F12, specific for anino acids 33-42
of AR (‘]Ohnsog%v\bogres%ue%aet H%HQ%Q%IS%;?,\’S?ihﬁﬁe?ﬂ%gg%}ééirgg}?ntI body. Biotinylated

mAD 3D6 is al the Feporter anti Xthich has a lower limt

of sensitivitg)of absidueldfacaitth a((IBRM Johnson-Wod et al., supra). For
the AR 30 ELI SAs, 100 | ~of either mA(3 266 (at 10 g/m) or mAR 21F12 at (5
g/n) was cofed &R iMeraging wsigpe;g@dwel | i nmmunoassay pl ates (Costar) by

overni ght i nc@ati Q?esg%/ue;pgﬂic(?@atiﬁ By a{%ﬁ \)ﬁ)nﬂ%/ﬁégZS? PCT/ US01/ 46587 RT. The

sol ution was noved piration and the we were bl ocked by the

addition of 200 | of 0.25% hunan serum al bumin in PBS buffer for at | east

1 hr at RT. Bl ocki sol utiqn was ved and the plates, were stored
desi ccat ed at “4C u%tq}qm%@g_lmwgg{gggﬁ% caxX CAAP SAYRFISING 1) Wik pblovegionBuf  er

[Tris-b Uééﬁﬁlggl]eﬁﬁfii%térgﬁﬁiﬁé %éﬁ%‘ (CIﬁ{s? Fom the %Eriméﬁgélobﬂhh %e%éﬂ c&Qian S

0. 05% Tween 2 pri‘or to use. sanplfes and sta wer e adde n
tripli caveiahld mgonsegfenteetiforpeas SBQIIDANA: 4, A (ii) aciakiable dramesvonk edgiorat 4 C.
The pl at gs re washed at |east .three tinmes with \éﬁﬁh BTf fer between each
step of ITomahuman acceptor immunog obulin heavy chain, provided that af least one framework
residue is substituted with the corresponding amino acid residue from the mouse 3D6 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) a residue adjacent to a CDR;
(©) a CDR-interacting residue; and

(d)  aresidue participating in the VL-VH interface.

3. The light chain of claim 1, wherein a CDR-interacting residue is identified by
modeling the 3D6 light chain based on the solved structure of 1CR9.
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the assay. The biotinylated mA(3 3D6, diluted to 0.5 g/m in Casein Assay
Buffer (0.25% casein, PBS, 0.05% Tween 20, pH 7.4), was added and
incubated in the wells for 10 1 hr at RT. An avidin-horseradi sh peroxi dase
conjugate, (Avidin-HRP obtained from Vector, Burlingane, CA), P;SIFH%

1: 4000 in Casein Assay Buffer, was added to the wells for 1 hur -0 The
colorinetric substrate, Sl ow TMB-ELI SA (Pierce), was added and allowed to

react for 15 m nut t ,.after, i ¢ch the mati ¢ reaction was opped
by the additi An of %Esﬁ.g‘?tﬁfl ﬁ%&f wheesin é&ﬁﬁ'ﬁﬁﬂﬁ%‘bﬁﬁl%és laagmeﬁ ved

using a. plaeif M DRMidRE VAR BasdiRh thE&HEd B chuf€oiifBr ence in absorbance
at 450 nm and ©50. nm~ E. Measurenent of APP Levels Two different APP

assays were utilized. The fi rst, designated APP-007L, 20 . recognizes both

APP- al pha (a) .and || -1ength . for of . The second assay .i
Specitho for Aop. aTht heavksah dtefdin wierdt s GHR il BRaRRt ARAIH R di ng
the fi ,rsb%/nﬂeaemg 1he 30% KbV P Eha basel bashd vddepRtiues oprdPGody (2H3) is not
specific to the a-clip- site, occurring between am no acids 612-613 of

APP695 (Esch et al., Science 248:1122- 1124 (1990)); this assay al so

recogni zes full le PP .(.APP- F ralimnary 25 experiments using

i mobi lized A anB‘ ?l%ug%éﬁ\ ézsedt@n% “é’%g%‘? fgrbﬁggt%&lglntc\émp%&ngﬁﬁdagﬁb 5egl?fépl ete
brai n hoosgpRalkasriof detifihg e GRSICDRY) froapte 3O Bireins ghibufi ¥sbf calie APP- a
I FL APP is FL (data not shown). The capture antibody for both the APP-a/FL

and APP- Variaderegion;ssqysnee 3@&91)11&1 as 3BQ IRPIP s endi)iorasieblgrampwark reggan of t he
APP695  f . - al FL
P bR 4 R accBhoPlyp SR, AP RO BhecTPRLRN 05 SRR AL, ascay

al ., supiframework fekidue sypabitented mtiththe yorréspondihg ahiie- awidisesiyie fivmathe mouse

bi oti nyl ated. derivative of mAb 16H9, raised to am no ac¢ids 605 110 0 SEP
2005 WOSB9/Mighvdripeeriabisresien saquenes. gverein theprameryrk resptie if p esidust

sensi ti Vg& bféfofta?ﬁ?tﬁf%:iig?l%'chﬁﬁ%ab{aﬂléFe“g@&%on %@Sr %ga}ﬁﬁn ?’%‘J_dgﬁ%wn Wod

et al.) that o € APP-a speciflic assay IS For

bot h APPamdygsiysf a thnde-dEfsnsiasal noatebdf the 8D 6timenumeglobulid 1igi-oheinl vakikBlepl at es as
descri bed above for mAb 266. Purified, reconbinant secreted APP-a was used
as the 5'™®¥%erence standard for the APP-a assay and the APP-a/ FL assay
(Esch et al., supra). The brain honpbgenate sanples in 5 M guani dine were
diluted 1:10 in ELI SA Specinen Diluent (0.014 M phosphate buffer, pH 7.4,
0. 6% bovi ne s&rum &l lbumanizeddmdB oo globinhie heayalchai@ comprisiagi(i) verigblegegiarD) . They

tere R b ORESLABR i B SRR il A0 e
variable region sequence set forth as SEQ ID NO:4, and (ii) 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 3D6 heavy
chain variable region sequence, wherein the framework residue is a residue capable of
affecting heavy chain variable region conformation or function as identified by analysis of a

three-dimensional model of the 3D6 immunoglobulin heavy chain variable region.

8. The light chain of claim 6, 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
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10 for 15 seconds at RT. The APP standards and sanples were added to the
plate in duplicate aliquots and incubated for 1.5 hr at RT. The
biotinylated reporter antibody 2H3 or 16H9 was i ncubated with sanples for
1 hr at RT. Streptavidin-al kaline phosphatase (Boehringer N%F heln;mls
diluted 1:1000 in specinen diluent, was incubated in the hr at
RT. The fluorescent substrate 4-nethyl-unbellipheryl-phosphate 15 was added

for a 30-mn RT |ncubat|on and the pl ates Were read on a Cyt quor tm 2350
f 1 uor i meftéerchain prokieg wridye, gty RS Y 2EIGRSINAEPUSIS TRYIAWron G SHTTage 0

| munohi cheiigtiogeBr ains were fixed for three days at 40C in 4%
par af or ﬁﬁ’eh% ﬁ] IgBS 20 and then stored fromone to seven days at 4C in
1% par af or mal dehyde, PBS unti | sectl oned. Forty-m cron-thick coronal

sections were_cut vi br a and _stored i ectant (30%
gl ycerol, 3. 8% et A BFYGHPRGI sl SLpHan Witk seidieBh e g iom

i munohi §fcQeHG dndistiRg QP@?e%idﬁg ca]EefB'Ie @ﬁﬁi&ré@hﬁg Wlth%&g&?%trbﬁ&a?e p‘fbxf&ﬁh‘? td evel
of the dorsal hi ppocanpus, each Ear ated by consecutive 240 mintervals,

were 25 thccmbg@rebindmgrsrte gpmesmm bape 1@qfﬁntemtlng)witbwG@Rmesﬁudaégcen(up)a a

bi oti nyl cific for uted. t

concent r Gttt 1odis Wilrinle R AT AL, riSA pionBhLiiRE dqferisf ko sitenst at o
MAb s pecidtéshdi® padkiBresidRE), an&ﬁﬁsumésmdaﬂdq %lycd‘s%ﬁ@ﬂ%ﬁ@fdsmﬂe ehtik pg/m in
PBS and 1.0% horse serum or (3) mAb specific for glial fibrillary

aci di ¢ pswtaseef thestpetug] giadethen cal Co.) diluted 1:500 with 0.25% Triton
30 X-100 and 1% horse serum in Tris-buffered saline, pH 7.4 (TBS); or (4)
a mAb specific for CDl1lb, MAC-1 antigen, (Chem con International) diluted
1:100 wi th 0.26% Trrhé tight ckaibOSF cdish 6L86 8, aletdin SRrfdimdwork B&iduelis (d@htifledmAb
specific for MAC |1 antigen, 111 06 SEP 2005 WD 02/ 46237 PCT/ US01/ 46587

( Phar mi n§emodgiing the dDp: Light chain hagsd pgdhersqlyesstectionofHeR9.9% r abbi t serum i n
TBS;, or (6) a rat mAb specific for CD 43 (Pharm ngen) diluted 1:100 with
| % rabbit serumin PBS or (7) a rat mAb specific for CD 45RA (Pharm ngen)
diluted 1:1001W t hThédightahiain ofcddins on8, R%reimthe(f&)m@womrenidn@tslidesmiﬁeé\( 3

specific, for di I 5 1:100 I]I?H]'}% rabbit serumin
PBS; or Pb}nogcllr‘b%ﬁaggpgclfgﬁgil g\gégegﬁé‘é V‘fdosrtr“ﬁﬂrﬁé\“ arm ngen) dil uted
1: 100 with 1% rabbit serumin PBS; or (10) a biotinylated polyclonal

hanster AD specific for CD3e (Pharm ngen) diluted 1: 100 with 1% rabbit
serumin PBS &2. ( 1The heavytchaidnfsrmi 7 o1, fadiereGDhe (fBamaw aak yesituels sdntdfi@DO

o b B e R P ™ 0

13. A humanized immunoglobulin light chain comprising (i) variable region

complementarity determining regions (CDRs) from the 3D6 immunoglobulin light chain
variable region sequence set forth as SEQ ID NO:2, and (ii) a variable framework region
from a human acceptor immunoglobulin light chain, provided that at least one framework
residue selected from the group consisting of L1, L2, L36 and L46 (Kabat numbering
convention) is substituted with the corresponding amino acid residue from the mouse 3D6

light chain variable region sequence.

14. A humanized immunoglobulin heavy chain comprising (i) variable region
complementarity determining regions from the 3D6 heavy chain variable region sequence set

forth as SEQ ID NO:4, and (ii) a variable framework regions from a human acceptor
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Sections reacted with antibody solutions listed in 1,2 and 6-12 above were
pretreated with 1.0% Triton X-100, 0.4% hydrogen peroxide in PBS for 20 mn
at RT to bl ock endogenous peroxi dase. They were next incubated overnight
at 4Cwith primary antibody. Sections reacted with 3D6 or 8E5 or CD3e nmAbs
were then reacted 15 for one hr at RT with a horseradish 08 SEP 2005

per oxi dase-avi di n-biotin-conplex with kit conponents "A" and "B" diluted

1: 75 in PBS (Vect Elite Standard, Kit, Vector_ Labs, . Burlin arre, CA. )
Soct] ons MEHEPGROI kK EhbrOL e il 4116 o BRIk by o8

and the gl%% $Sh4 bR o eI 30fnd RIG4 WaBatin A Y cWe%tleﬁHQﬁﬁsﬁ%t&Pﬁ/ltﬂ ghour
at RT w lglotlnylated anti-rat 1gG (Vector). "diluted 75 in PBS or

bi ot i nyl sowespanding adinmasidresigae (iparthemoude PO dgavly, Gimin Yﬂm\BE regiogpect i vel y. ,
Sections were then reacted for one hr at RT with a horseradi sh

per oxi da§¥l% V%% n- bi oti n-conpl ex with kit conponents "A" and "B" diluted
1: 75 in PBS (Vector Elite Standard Kit, Vector Labs, Burlingane, CA)

Sections were developed in 0.01% hydrogen per oxi de, 0.05% 3, 3' -
di ani nobenzi dilhe ( BhB}Jightchrin ofsayonefIEE (1. Heb §,dP, ihérmob‘i,u\féwrmth@ t he

CAP. MGk st ARG ok e ABEDRAE VRS BLRLEAY)S] v Lh O 6%

hydrogen per oxl peroxi dasé t’hen i ncubat ed
overnight with the prl mary anti body at 4C. Sectl ons reacted with the GFAP
ant i body werelncu dfor r at wi fh biotinylated anti-nmuse |1gG
made in horself Vec?F E%‘B’ocrhé%”o‘?fh a0y ongg 2% 5% el A - ABereid y hymagt ed
1:200 w BCELP AR VB Be M XK aB £ qtg r one hr with an

bee §%§hea|;{fc o yﬁc(:Ve)f a @81% 6P

avi di n- b| ot I n- per ase conpl ex ctor oratories; Vectastain Elite
ABC Kit) diluted 1:1000 with TBS. Sections incubated with the MAG 1-or MHC

H 112 WO 02/ 46237 005, . RCT [ 46 | | ti bod
as the pri mar&gant &BSWE(/WBI %@%EJ%VW gagépgﬁgfagyepiorﬂogh?gtga?%?s vm'a'? hI ad
bi ot i nyl @él@&e@nbin th@%rdug@oﬁﬁﬁ’tﬁlg dT KAMRPID 09230! Rabat 1BAD5Y8 £, IKabBSD 6@3dseyed

by incubation for one hr with avidin-biotin-peroxi dase conplex dil uted

1: 1000 wikiahatTB)0508& I atwih 8D i0A2Q9a KabiatdDy W2 G4Arnd Kaha- ID UAKGHSVHC | | - speci fi c
anti bodies, were then .5 visualized by treatnent at RT with 0. 05% DAB, 0.01
% hydr ogen peroxide, 0.04% nickel chloride, TBS for 4 and 11 mn,

respectively. 1Bmmumhe dighl @dirbeflaionss, whcimthieHuathnAocepterdiphs thahe i KABAR,
Superfrost slides), air dried overnight, dipped in Propar (Anatech) and
over | ai dIRi0IA2 %versl i ps wusing Pernmount (Fisher) as the nmounting nmedi um

19.  The heavy chain of claim 16, wherein the human acceptor heavy chain is
selected from the group consisting of Kabat ID 045919, Kabat ID 000459, Kabat ID 000553,
Kabat ID 000386 and Kabat ID M23691.

20.  The heavy chain of claim 16, wherein the human acceptor heavy chain is

Kabat ID 045919.
21. The light chain of any one of claims 1, 3, 4, 6, 8, 10, 11, 13, 15, 17 and 18,

wherein at least one rare human framework residue is substituted with an amino acid residue

which is common for human variable light chain sequences at that position.
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10 To counterstain A(3 plaques, a subset of the GFAP-positive sections were
nmount ed on Superfrost slides and incubated in aqueous 1% Thioflavin S
(Sigma) for 7 mn follow ng i nmunohi stocheni cal processing. Sections were

t hen dehydrated and cleared in Propar, then overlaid with co-vqeqTél gpm
mounted with Permount. 15 G Inmage Analysis A Videonetric 150 5

Anal ysis. System (Oncor, Inc. Gai thersburg, M) linked to a N kon

M crophot - FX ni croscope throu a CCD video canera and a Sony Trinitron

noni tor was ugéd fdhe Bhtrﬁhaﬂi@falﬂalmnl 3t 4tG 8. 10mhlnd? ééeﬂ?@@d 8, whereinmie
i mage of .the secti a_ vl uf f.er and
satorati SRSt RO Seldlsds MR P PR Bafif B e (e
total pix&lduerfem agemmpliredyabigblehight chustauedel ed structures. For each
section, the hippocanmpus was nmanual ly outlined and the total pixel area
occupi ed by the hi ppocanpus was cal cul ated. The percent anyloid burden was
measured as: gghe | deposits
i mmunor eact i ve Wi tItﬂl%hp%gﬁyOftéqﬁgng%t%%@ﬁw,ggﬁjﬁn&@?fggkepi%eam| c burden
25 was meaprneds adectéd fronf thagtdupreonsistinpeofA ppodami8) A2yand Adht ai ni ng
dystrophic neurites reactive with nonoclonal antibody 8E5) x100. The

C- 1 magi ng System ( Conpi x, Inc. Cranberry Townshi p, PA) operating the

Si npl e 32" Sof byar e ThBRkiGAHRAN M %@Hmafmsilsmfegi 12014 14 k@and\étﬁrophot FX
m croscope through an Optronics camera and used 10 quantitate t

per cent agéderin stHeast eng msq)humw framctvevk mmdumtsedbsmtyut@mﬁthtaoMInw eci@Oesidue
astrocyte(s?t@dd MAC- r{a&g pgs sitive.mcro |at Tetmage of the

i munor e3CEEdS §¥PMOBH° tgn@tty)arr@ae Yiy%adléﬁeqb‘ &AL BAPU Y ochr omre- based
threshold was determned to select and calculate the total pixel area
occupi ed by i mmunol abel ed 113 06 SEP 2005 WO 02/46237 PCT/ USO1/ 46587
cells. For eaéh sedhp bﬁaV}’tqlilélrr%ftaﬂlM:@pF ehelaimsch 5t 80, (IQ, Bﬁ)lw%amﬁhﬁﬁ;al |y
outlined_and.t of al C ) caI Sy | ated. The
per cent ﬁltereé%aei & 8rle\/\r/aa§eofl dﬁ JT“I‘% QW&% ??ﬁ%e ??él%s[&tt f%h\é% cupl 1ed by
GFAP— r ea@mtntﬁaoa@te@mymm a gerhile vaﬁatma haddy}bhaiﬁ%qmbe.m crogliosis was
defined as: (the fraction of the RSC occupied by 5 : MAC-1- or WMHC
Il-reactive mcroglia) X 100. For all inage anal yses, six sections at t he

| evel of the rsa t

interval s, wgge QEQEP chﬁgﬂlfuifrdagglco% gﬁgﬁﬁaﬁg%n allnfeo‘;c%%gtsé He\f{ eg}l r eat ment
st at us O‘%equhﬂceﬁslbﬂadted e the gkoupwonsistirtghof 3-8V EH3-2B0 VA X-hovigB-21 haad

f or egoi n%}iﬂn\l/lenti on has been described in detail for

27.  The heavy chain of claim 25, wherein the germline variable heavy chain

sequence is VH3-23.

28.  The light chain of any one of claims 21-23, wherein the rare framework
residue is selected based on occurrence at that position in less than 10% of human light chain
variable region sequences in the light chain variable region subgroup, and the common
residue is selected based on an occurrence at that position in greater than 50% of sequences

in the light chain variable region subgroup.

29. The heavy chain of any one of claims 24-26, wherein the rare framework

residue is selected based on occurrence at that position in less than 10% of human heavy
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purposes of clarity of understanding, it will be obvious that certain
nodi fi cations may be practiced within the scope of the appended cl ai ns.
Al'l publications and patent docunents cited herein, as well as text
appearing in the figures and sequence listing, are 15 hereby iggcgeP ot ed
by reference in their entirety for all purposes to the sane extent as if

each were so individually denoted. Fromthe foregoi ng it wll be apparent
that the |nvent@i‘£ provi des for S nunber. of For exanpl e, .the
i nvent i oRN34R Yo reg&nsteﬂ\éeqse%md heayy shainyaria Fr%@?&bgwpean%@s descri bed

above i nc&gﬁxo}lfr&?&d@qggel &éh Bttt o@éurfyn@@gtcﬁﬁét 091t10ﬂ n%f@aﬁ?%ﬂ'ﬁ"/ , Gf sease,

or in thé manufacture of I canent or |agno IC conposition for use in
t he sansequ&ﬂc:bsﬁlﬁthﬁﬂi@a@@ﬂﬁnd/mabi;e regioA shbgramp.zed i nmunogl obulin |ight chain
conprising (i) variable region conplenmentarity determ ning regions (CDRs)
fromthe 3D6 i munogl obulin light chain variable region sequence set forth

as SEQ I D NQO 3p angp¢ hhﬁlaﬁzé’(ﬁfmlﬂ%@gléﬁtﬁm%f l‘ha’i@gf Qfim {1 Qm@rlgiﬁgﬁlﬁb acceptor
i mmunogl obul in light chain sequence, provided that at | east one- framework

resi due cemplgtreniatitst MeNmmhIgtrt@omo(Gmtqb@ndiwatgabdmegmnafcamlewwklrmes fdm t he
mouse 3 i ght i Ie reqgi on. s ue e, wherei,n Lhe, f rk

"o Gue T2 LBt S AR et BB BRSO fiaga AnfitE i TS

non- covakRdih,| whepéin dise @H{aﬁxﬁﬁf‘oﬂthéﬂaghi dhiain l(stﬁ)onaa hé@ba Umadb@6sulin. t o a CDR

(c) a CDR-interacti ng residue; an d) a residue partici pating in the VL-VH

interface. 2. A humani zed i mmunogl obuI in heavy chain conprising (i)

variabl e regi gp C?‘H-Qh 0 ngdf mtn%un[)ﬁge u lm%'e \%léheagjl 8 ai Cﬂqfscémpﬁgm E%EQ?’P?)

i mmunogl obul i " 'heavy C vari a egi oh “séquerice” se

NQO 4, andorﬁi)ie)neﬁtaﬁty‘ da&hﬁnhga@gmdcnmlaﬁ@ vari dbddframButork reSid &I 49, HO3
[ rmunogl obulin heavy chain, provided that at |east one framework residue

i s subst ARdHEH (pha numbering cawgatian) Mgtk meongsionak asibadie 3PP Sevthdapuse 306
heavy — clalpy 'raﬁluﬁdé&ﬂ*tﬁé"héﬁg ldﬁﬂﬁ% er\?%;lﬁﬁr&n 191 @Y}ﬁﬁ k residue is

selected Trom consi's a resi non-coval ently
bi nds anti gen dlrectly, (b) a re5|due adj acent to a CDR (c) a

CDR-interacting residue; .an d) a residue participating in the VL-VH
interface. 32. Ahumamzedclm(ml?noglobulsm comerl)smg the 11'%%t chaglJno any one o

claims 1, 3,4, 6, 8,10, 11, 13, 15, 17 and 18, and the heavy chain of any one of claims 2, 5,
7,9, 12, 14, 16, 19 and 20, or antigen binding fragment of said immunoglobulin.

33. The immunoglobulin or antigen binding fragment of claim 32, which

specifically binds to beta amyloid peptide (AP) with a binding affinity of at least 10" M.

34,  The immunoglobulin or antigen binding fragment of claim 32, which

specifically binds to beta amyloid peptide (Ap) with a binding affinity of at least 108 M-,

35.  The immunoglobulin or antigen binding fragment of claim 32, which

specifically binds to beta amyloid peptide (AB) with a binding affinity of at least 10° M,

36.  The immunoglobulin or antigen binding fragment of claim 32, wherein the

heavy chain isotype is y1.
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3. The light chain of claim1, wherein a CDR-interacting residue is
identified by nodeling the 3D6 |light chain based on the solved structure
of 1 CR9. 115 06 SEP 2005 4. The light chain of claiml, wherein a
CDR-interacting residue is identified by nodeling the 3D6 |i @t SEPagE
based on the solved structure of 1NLD. 5. The heavy chain of claim 2,
wherein a CDR-interacting residue is identi fi ed by nodeling the 3D6 heavy
chain based on_the _solved structure . A humani zed i m’runo&fi obulin

light chain céfpri Jhﬁgn(rwposlawlmr@msa} blﬁdmsérﬁgrr@ﬁfe%‘éwm%ﬂ duel bin
h bl
238LZEie@féﬁiubif{%éﬁ%@ﬁﬁtﬁg@?ﬁganf%% LU Tobl e 1 ameaork 1 oo on

froma human acceptor inmmunogl obulin Iight chai n sequence provi ded that at
| east one frapmework residue js substituted w he correspondlng am no

aci d resi due PBom tThe impyaeelobrmn of cdaim %&ihﬁr%meéslubler@gq yiohpepfide

wher ei n fr idue is a residue capable of affecting light
chai n va ‘iﬂg)o ed?sjrlg%@g%t &e% formation or function as identified by analysis

of a three-dimensional nodel of the 3D6 imunoglobulin light chain variable
region. 7. A humanized i mrunoqgwobul i n_heavy chain conpri si ng (|) vari abl e
regi on conpl éfent aFhetignrunogiabulin ﬁgamajncbﬁsin(gimyerﬂ o flair 823w

i mmunogl gbul i n _heav chal vari.a sequence set forth as SEQ ID
NG 4 andi BRI e Y BB EgGE Ao s hunman: accept or

i mrunogl obul i n heavy chain, provided that at |east one framework residue
is substituted with the correspondl ng am no acid residue fromthe nouse 3D6
heavy chain ¢8ri abThe imsgineglobstin enawtigenbindingfregreet ofmein AR, Waish grpssass a

resi due ?t?epzﬁ&g?b@ bﬁégﬁﬁt |Stag egpavy chain variabl e regi on conformation or
en b

function as | Anal ysis of a three-dinensional nodel of the 3D6
i nmunogl obul i n heavy chal n vari abl e region. 8 The | i ght chain of clai m 6,

wherein the franework residue is selected. f he gr.oup conS|st|QP a
resi due capabfb of TWIWF@UWPha‘&}ﬂepéé}ﬁim%ﬁ%@’rlﬂGécﬁ?r%)??n‘&hlcb6‘3 Uegfe

"osi ane Soft el kBl EPARN R BARAR Gt IRBRREH L8l S, de

canoni cal residue, a vernier zone residue, an 116 O SEP 2005" |nterchain
packi ng residue, a rare residue, and a glycoslyation site residue on the

surface of t A st Adetmanizedrigwanogtpbulip gomprsing & humaniged heayyehain apflér ei n

t he franﬁ &?ﬁ% %ﬁmhswﬁ L.gcted from the group consisting of a residue
capable o |n eracting Ww antigen, a residue proximl to

(a) the humanized light chain comprises three complementarity determining
regions (CDR1, CDR2 and CDR3) having amino acid sequences from the
corresponding complementarity determining regions of the mouse 3D6
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 position selected from a first group consisting of
L1, L2, L36 and L46 (Kabat numbering convention) is occupied by the same amino
acid residue present in the equivalent position of the mouse 3D6 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 3D6
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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
canoni cal residue, a vernier zone residue, an interchain packing residue,
an unusual residue, and a glycoslyation site residue on the ggrgﬁﬁqmgf t he
structural nodel. 10. The light chain of claim6 or 8, wherein the
framework residue is identified by nodeling the 3D6 |ight chain based on

t he sol ved structure of. 1CR9. 11. The_.light. chain o i or 8, wherein
the frane mrunme%%ﬁe@h@%%ﬁm V%F%I%‘}O%%HQF%@&“?‘L%‘%@%%S&W fai n based
on the sol ved hai 8l ,
wherein the f?]%{rfg/% gfogeﬁ%%@r&fmﬁzgg@% g?&%{/l%%?gg??%é%lﬁ%%%g@%%kgvy

chai n based osequbmcegwbdvwided thiat atdeast enayfositiofRelected frofn bsemmni gewip consisting

i mmunogl obul i n i chai risin i) variable regi.o onpl enentarity
wetormntre!  Bersd B Cartnof ARl RinBastiedcoltinsBRb B acr ey by e ape Ao

vari abl e regi gid $QaHRPr&eheh thOEJuivat %E&ibpoi\l@e%o@adD(s!iin)mﬁo%l@bmbl e
framework region froma human acceptor inmunogl obulin |ight chain,

provi ded t hat heavylchaigtvayalle regiom {lamkworkesi due sel ected from the group
consisting of L1, L2, L36 and L46 (Kabat nunbering convention) is
substituted with the corresponding am no acid residue fromthe nouse 3D6

l'ight chain vahebl e hegianizes BamancRobulih spbeifidTBbiA@ ol bEmMREbdPebiide heavy
chain conprising (i) variable regioq conpl ementarity determ ning regions
f r om t he(8bowitheabindotgaffiniy of atdeast 1@ gVion wherginethe 8 Désmmuynogidbulis hgate | D

NO 4, and (ii). a .yariabl r amewor.k regi fram a n acceptar. 117 0 6
SEP 2005 e BgrEDe R PR E Aar Ena PO TRV B hddbe R EREReh Arnewor k
resi due $glMd &ndih aRikhRed SEQUD ONSI sting of HA9, HI3 and HI4 (Kabat
nunberi ng convention) s substituted with the corresponding amno acid

residue fromthe nouse 3D6 heavy chain variabl e regi on sequence. 15. The
| i ght chain of.,anypne claing. 1. 3 B, 8, .1 11 and 13  .wherei.n the
numan aceept of 11 ghte narRfEngpogiettulBios Buik s e et EHEAR, | on)
16. The bﬁ@b}leﬁ@i@hﬁr&ievﬁﬁki@ﬁ@m@l&bﬁ@lié’ht chain#arifble tegied 14, wherein the
human acceptor heavy chain is of the subtype Il (Kabat convention). 17.
The light chain of claim 15, wherein the human acceptor light chain is

sel ected fromyjhe { St - 1699?t 5131,
Kabat | D 0050 % gg%g@nﬁﬁg%t%%gﬁgﬁgﬁ %?Bahgggé‘g,gé%gbat Seb@l and
Kabat | DvadfabedegiohGranidwork igfidbmeahdgG1 dtawsl chialn vibiablstregienn t he human
acceptor light chain is Kabat 1D 019230.
45.  The humanized immunoglobulin of claim 42, wherein the humanized light
chain variable region framework is from a light chain selected from the group consisting of
Kabat ID 019230, Kabat ID 005131, Kabat ID 005058, Kabat ID 005057, Kabat ID 005059,
Kabat ID U21040 and Kabat ID U41645.

46. The humanized immunoglobulin of claim 42, wherein the humanized heavy
chain variable region framework is from a heavy chain selected from the group consisting of
Kabat ID 045919, Kabat ID 000459, Kabat ID 000553, Kabat ID 000386 and Kabat ID
M23691.

47.  The humanized immunoglobulin of claim 42, wherein the humanized light

chain variable region framework is identical to the Kabat ID 019230 light chain variable
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19. The heavy chain of claim 16, wherein the human acceptor heavy chain is
sel ected fromthe group consisting of Kabat ID 045919, Kabat | D 000459,
Kabat 1D 000553, Kabat I D 000386 and Kabat | D M23691. 20. The heavy chain
of claim 16, wherein the human acceptor heavy chain is Kabat *%45@%9.
21. The light chain of any one of clains 1, 3, 4, 6, 8, 10, 1QL, , , 17
and 18, wherein at |east one rare human framework residue is substituted
with an amno_acid residue which is copnmon for human variable |ight chain
sequence&egan FyaevorkSeancse excegt frg thommsitipns from thefisst | grepy, aadiedeary eiail m 1,

3, 4, 6, . 11, ] b . one. rare .human
f r amewor l‘(lgl}laéaié) Iggi(lao}ﬁ fga?ng%%o;r? it utg %@3\} ogtﬁe zIa< a@%ﬁ?’gd’s‘ggﬁg Pﬁ%%ﬁloﬁglgp% rgglglgi due
from a géameivosk soquérelercdpt Ghtthe pasitiorsetpne tieasecohidl grdtye | i ght chain of claim

22, wherein the germine variable light chain sequence is selected from
the group consisting of A, Al7, Al18, A2, and Al19. 24. The heavy chain of

any one of clggms %Ee ﬁumZu&izgd inq'r%un(%g‘i’obu:i'iﬁ’of gﬁ%ﬂ?g, Herein e hifinni2td iggst one

rare human framework residue Is substitute an am no acid restdue

whi ch i schommempfises chumpiementaritybéternnamgyregibns thasare idemties tathe doatesgomdinigi on.
25. The heavy chai.n of any. one .of clains 2, 7, 9, 12, 14, 16, .19 and 20,
wherei n S pibmeneg e e BYingngsiors ChiBtBRRce 134 hdrryicbaBind e HiBAFed '

cor r espoRgi NG haBolfridsd chniferhSeridy Rrera; {dn§ iRl ARERIAPBUYe Chai n
sequence. 2"2 gl’he ﬂ{e?)gvy chapﬁn of ctﬁl’a.i m 2%@\/\‘?& el n the ger]rﬂ{en\e/t ?/ari abl e
heavy chadmespeatjogoaeplemesiatiticdaternfiniogregiensgf dgpmousesiBg heayychaiwH3- 48,

VH3- 23, VH3-7, VH3-21 and VH3-11. 27. The heavy chain of claim25, wherein
the germine variable heavy chain sequence is VH3-23. 28. The |light chain

of any one of 46| ai EEhwdantzed i%ﬂ{n@g%bhfﬂ&‘cérﬁﬁﬁiﬁ%ﬁl@%%ﬁﬂ%mén%ﬁ'it?H@tehﬁinﬁ%‘ ected
based on occurrence at that position in less than 10% of human |ight chain

var i abl erageayisdaDRdqGEReandi (F]BRB\)aOﬁthg AD6 yarabie light chisinseqeeyicosetfanyrpBBQ and

the co (5-§Si due is sel ected based on an occurrence at that position in

greater an '50% of sequences in the light chain variable region subgroup.
29. The heavy chain of any one of clainms 24-26, wherein the rare framework

residue is selected based on occurrence at that position in |less than 10%

of human heavy0.119A0BIEmIzeddmmunoglobulin comprising the complementarity determining

regions (CDR1, CDR2 and CDR3) of the 3D6 variable heavy chain sequence set forth as
SEQ ID NO:4.

51. A humanized immunoglobulin, or antigen-binding fragment thereof, which
specifically binds to beta amyloid peptide (AP), comprising a variable region comprising
complementarity determining regions (CDRs) corresponding to CDRs from the mouse 3D6

antibody.

52. A humanized immunoglobulin which binds beta amyloid peptide (AB) with
an affinity of at least 10" M- comprising;

(a) a light chain variable domain comprising murine 3D6 complementarity

determining region (CDR) amino acid residues and human VL subgroup II variable

domain framework region (FR) amino acid residues; and
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chain variabl e regi on sequences in the heavy chain variable region
subgroup, and the comon residue is selected based on an occurrence at
that position in greater than 50% of sequences in the heavy chain variable
regi on subgroup. 30. The hunmani zed i nmunogl obulin Iight chain 89 $#ahat13,
conprising the conplenentarity determ ning regions (CDRs) and

regi on framework residues L1, L2 L36 and L46 (Kabat nunbering conventi on)
fromthe nonoclonal antibody 3D6 ght chain, wherein the remai nder of the

light chain i§) farlwﬁmcmmwwa%ﬁ%an&awnﬁngmurmr%@@ﬁﬂm@@@aarlty
| obul
dotor mini g r SeriiheaRBloR (EhE o8 dcta rSRARE bl Hehnd 0y SOBRETRIGIILY

H94 (Kabat nudbmeinrfeanceworkmegiomFR)amind beidmesidies.onal anti body 3D6 heavy

chain, wherein the remai nder of the heavy chain is froma human
i mmunogl obul in. 32. A humani zed i mmunogl obul in conprising the light chain

of any one of 53¢l a'Anﬁuﬁaeng’1mﬁlun§glol§alln]&m})}émg]3:b6 1%§nmlo7fl@dﬁqiinjs§naﬁggegtl&?

heavy chain of any one of clalns 2, and 20

anti gen béquengesubstantrrdhytassét forth dn SEQUROYOched SEQ IBNORhe i nmunogl obul i n or
antigen binding fragnent of claim32, which specifically binds to beta
anyl oi d peptide (AR) with a binding affinity of at least 107 M1. 34. The

i munogl obul i B40r  aRtiE@M ldbdhﬂgorfaha hdiak fpalgaiem t%ammb nsi%EQC' fically
bi nds to beta anyl oid pepti de AR Wi a bindin inity | east 108

M 1. 35. vampé>1¢ lmymgala 5edipm asoaret &mh lgeSECMlh NG aﬂgagﬁfemle dight:qhalrmeg@n aghi ch

speci fi ca I ta anyloid peptide (AR) with a binding affinity of
at |east® C%rt géﬁ Is?(ﬁesal nmunogl obul i n or anti gen binding fragnent of

cl aim 32, wherel n the heavy chain isotype is yl. 120 06 SEP 2005 37. The
i rmunogl| obulin or anti gen binding fragment of claim 32, which binds to
both sol ubl e Béta Amimsmunoglobuliner@nigenbindiagdiaggsnederkol, 3gmprisiag a

| mmunogl ol }ée%@x\%h%g%gﬁn 2V UL RS %Eig ﬁN@HEa{?@éggﬁ'ﬁﬂn& %égﬁﬁg'sge (AR)

i s disaggrega e |nnuno In or anti gnent of
cl ai m 32 fortthinQEQ @ NGi s phagocytosis of beta anyloid peptide (AR). 40.
The i nmunogl obulin or antigen binding fragment of claim 32, which crosses
the bl ood-brain barrier in a subject. 41. The i mrunogl obulin or antigen

bi ndi ng fragnegt OofnGhhRo %bu}‘}ﬂ'cﬁﬁﬂ ﬁﬁﬂ aﬂ@@héhvg%h%na}%bf?iagsé?g&%ﬂ e
(A(3) burden and neuritic dystrophy in jec mani ze
i mmunogl SEQ IDWNOoSypniasiablg lghhchaaniegeo dseseuvfpnh e BEQARIN@: 5, and constant

regions from IgG1.

57.  An immunoglobulin comprising a variable heavy chain region as set forth in
SEQ ID NO:12, a light chain region as set forth in SEQ ID NO:11, and constant regions
from IgGl.

58.  The immunoglobulin or antigen binding fragment of any one of claims 32-57
for use in preventing or treating an amyloidogenic disease in a patient by administration of

an effective dosage of the immunoglobulin or antigen binding fragment.

59.  The immunoglobulin or antigen binding fragment of any one of claims 32-57
for use in preventing or treating Alzheimer’s disease in a patient by administration of an

effective dosage of the immunoglobulin or antigen binding fragment.
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humani zed |ight chain, wherein (a) the humani zed |ight chain conprises
three conplenentarity determning regions (CDRL, CDR2 and CDR3) having

am no acid sequences fromthe corresponding conplenentarity determ ning
regi ons of the nmouse 3D6 i nmunogl obulin Iight chain variabl e donain
designated SEQ ID N0 2, and a variable region framework fronf8 $ER@M5! i ght
chain variable region franework sequence provided that at |east one
position selected froma first group consisting of L1, L2, L36 and L46
(Kabat nunbering convention) is occupied by the same am no acid residue
present in t heo.equmahrﬁﬂlhnegmbﬁum&éimtfmf,rwmf&@ﬂé@_@febm%&%@i*aq'mqu' I ght
chain variable region framework; and (b) the humani zed heavy chal

conpri sedodhweightonpl ementarity determining regions (CDRL, CDR2 and CDR3)
havi ng am no aci d sequences fromthe corresponding conplenentarity

determ ning regi ons of the nouse 3D6 121 06 SEP 2005 i munogl obul i n heavy
chai n vari abl 61 donThe ifiReheglabdth cieRimBINGhdreiihe effectihd dRRESIs 169 Hig
framework from a human heavy chain vari abl e regi on franewor seguence
provi dedbediayeight. | east one position selected froma second group consisting
of H49, HI93 and H94 (Kabat nunbering convention) is occupied by the sane
am no acid residue present in the equival ent position of the nouse 3D6

i munogl obul i 62. heAvghaerhadentiva compbsitioe gorapridifi@iie WailtinoldBlih bf ddyeone of
humani zed | nogl obul j n specifjcally binds to beta anyloid peptide (AP)
with a bFﬁH?%'g?PWﬁP?ar&‘ac%i-ttlcpb%ﬂefw? M1, wherein the 3D6 i nmunogl obulin
has the |ight chain with a vari able donmain designated SEQ ID NO 2 and the
heavy chain with a variable domain designated SEQ ID NGO 4. 43. The

humani zed i mréhogl Alusdlated bokybeptide42mprvikiag aifmghenast $EQND O daleciedr i abl e

region frameywrk is froma kappa |, hain variable region._ 44. The
Pt 2 e HOTTHiG HEUP SEUTRTRECR! SEAS ATAST-A G SFR TR REWyAaRes 161 06SEQbI ¢
regi on farewhkd h&iﬁ&&%s@l-i@%fﬁﬁ}%m}m@ n vari able region. 45. The

humani zed i munogl obulin of claim rein the humani zed light chain
vari able region franmework is froma light chain selected fromthe group

consi sting of ., Kabat .1 D 019230 bat 1.0 005131, . I Kabat 1D
005057, Kabat®tD ogéd%o_g*}te R%ZIQ’B‘?I’H C%fﬂﬁ@géﬁa“m%&bﬁf’ 95%%‘338%%2 The.
humani z egnine ek Wi SEQ@ D N@2Mhd dmitd &5 & 91- 1 dveo mh2gd.oheavy chain
vari able region franmework is froma heavy chain selected fromthe group

consi sting of
65.  Anisolated polypeptide comprising the amino acid sequence of SEQ ID
NO:2.

66.  Anisolated polypeptide comprising the amino acid sequence of SEQ ID
NO:4.

67. A variant of a polypeptide comprising the amino acid sequence of SEQ ID
NO:2, said variant comprising at least one conservative amino acid substitution, wherein the
variant retains the ability to direct specific binding to beta amyloid peptide (AB) with a
binding affinity of at least 10’ M-*.

68. 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
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Kabat | D 045919, Kabat | D 000459, Kabat |ID 000553, Kabat |ID 000386 and
Kabat ID M3691. 47. The humani zed i mmunogl obulin of claim42, wherein the
humani zed |ight chain variable region franework is identical to the Kabat
D 019230 light chain variable 122 06 SEP 2005 region franmewog Siygece
except for the positions fromthe first group, and the heavy chain
variable region framework is identical to the Kabat |1 D 045919 heavy chain
vari abl e region . framework sequence except for the positions fromthe
second gVaG#Et retains theabpilnde spesicalyhinddiekamylpidgreptiia( A with aherdéngn t he
hunani zeqed QN at E&iIW §paPri ses conplenmentarity determ ning regions that
are identical to e corresponding conplenentarity determ ning regions of
t he nouse 3D6 heavy chain, and the hunmani zed heavy chain conprises
conplenmentarity determ ning regions that are .identical to the

cor r espondi ng 6%{0np%ﬂ?‘&ﬁipﬂypaﬁtﬂ@rmqﬁ@gﬂéﬂﬂ‘&ﬁsl'b]fz efifhe awinoeacED6 heavy
chain. 4 Loyt IBYR b Nac€ 1St : | E&% i

determ ni%%qéénregi or%g?gDR'l, %%}ﬁggghg%é%%%?ﬁ(}?b? éﬁs lﬁggﬁdgs e ?‘%gﬁ%@%hain
sequencelBOHorth as SEQ ID NO 2. 50. A humani zed i mmunogl obul i n
conprising the conplenentarity determining regions (CDRlL, CDR2 and CDR3)
of the 3D6 vari abl e heavy chain sequence set forth as SEQ ID NO 4. 51. A

humani zed i mMyPog! ARk IBed AR dcHERRENE icAhd bgh
specifically binds to beta aml ol d pggF‘?géﬁ%ﬂ%?‘ggﬁ Btr‘%ﬂsa?{n‘gp‘{él’y\?\g[r@i"gbl e

regi on celapns &ixhd, 6,010 Endat &Y,ilf/\anddBer mi ni ng regi ons (CDRs) correspondi ng
to CDRs fromthe nouse 3D6 antibody. 52. A humani zed i mmunogl obul i n whi ch
bi nds beta anyloid peptide (An) with an affinity of at |least 107 M1

conprising: (&), a lAngbdlatehabbleitalcidRbResle eRéJAifORB Sy \haii i G oaPBr
conplenentarity determning region (CDR) am no acid residues and human VL
subgr oupclalmS/%,riabf?,elZ,éié,nhﬁ,g%amg%vmrk region (FR) amino acid residues; and
123 06 SEP 2005 (b) a heavy chain variabl e domain conprising nmurine 3D6
conplenmentarity determning region (CDR) am no acid residues and human VH

subgroup Il vari abindisolaiedauéleicraaitemolekule efdoding thRboBpbmieaTiaty besbrues.
53. A chi 1m_9rig4 i681mnogl obulin conprising 3D6 i nmunogl obulin variable region
claims 64-69.

73.  Anisolated nucleic acid molecule encoding the immunoglobulin of any one

of claims 32-57.

74.  Anisolated nucleic acid molecule comprising the nucleotide sequence of
SEQ ID NO:1 or 3.

75. A vector comprising the nucleic acid molecule of any of claims 70-74.
76. A host cell comprising the nucleic acid molecule of any of claims 70-74.
77. A method of producing an antibody, or fragment thereof, comprising

culturing the host cell of claim 76 under conditions such that the antibody or fragment is

produced and isolating said antibody from the host cell or culture.
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sequence substantially as set forth in SEQID NO 2 or SEQ ID NO 4. 54. An

i munogl obul i n, or antigen-binding fragnent thereof, conprising a variable
heavy chain region as set forth in SEQ 1D NO 8 and a variable |light chain
region as set forth in SEQ ID NGO 5. 55. An i munoglobulin, o B

anti gen-bi nding fragnment thereof, conprising a variable heavg/ c§1E5ﬁ Megi on
as set forth in SEQID NO 12 and a light chain region as set forth in SEQ

ID NO 11. 56, _An inmunogl Qbul in conprising a variable heavy chain region
as set forth i’k sPanPBofief prodycipgpn ABtikodyiogiieseeal thercabiseid maathedt forth in

SEQ I D Ngnﬁgriﬁﬂ cﬁﬁ.{i‘g{gaarﬁost Eé?ﬂtiglgﬂr;@('p;ersgépal Aeic &?? nf%ﬁ?h{@r?ﬁ@@%@% i n

conpri si ng varil a heavy c egion as set fort NG 12, a
| i ght chanttbodggr fragmsntsetdef comditians s&fQhhRhéantihbdy @n dragmest iaptoduegd, ané from

IgG 1. 58. . The i. og] obulin or _antjgen binding fragnment of any one of
clgai s 3?—‘@?‘“%@%@%‘9‘*3@%@&9@?}{ frag thgﬁ?stt éﬁlﬁ] P"rlﬁﬁfé’ﬁe’éﬁ%ﬂ%n aﬁgéﬂﬁll{"dd'i%ease in
a pati enrragmﬁﬁc&mﬁynﬁemﬁiheracmg 54@%&1‘3?5@15 N@l;@',ogﬁas abilis 5591 l0FgREPE obul in

or antigen binding fragnent. ) e 1 nmrunogl obul I n or antigen binding
f r agment Né¥:2 and amnme agtds4al (2o fREGID NQ2. use in preventing or treating
Al zheinmer's disease in a patient by admnistration of an effective dosage
of the inmmunogl obulin or antigen binding fragnent. 124 08 SEP 2005 60. The

i munogl obul i m9.of @l @ktiLE or i&é‘rﬁff?ih@ résidhies hineR4b1Y B MBsRTEon fh alhflddigd body
wei ght. 61. The inmunogl obulin of claim59, wherein the effective dosage is

10 ny/ kg3Dhdanuneglghelin wariable fsraewerkaegipe.dompsisipgsnededing teatbrdesi ng t he
i nmunogl I f i -5/ apnd _a armaceuti.cal..carrier.
63. An i gg’?gélts @B&p%‘?’%éeg?f‘é‘g%%c‘n%ﬁ?@?ﬁgg%%“ ?%SS%H%&SQQF‘* gglangglR@_lhzn sel ected
f rom t hestgucoup a6 Bid] §din g gaid incale 1@ raatiuds capabRDfaffeSRQ b MendnoAsBulia aci ds
55-61 of SEQ ID NGO 2 and am no acids 94-102 of SEQ ID NG 2. 64. An
i sol at ed V@ANGestongenfosmation pInelian, sidichygesduesgamenalde® substition areani no
aci ds 55;fl1.pfs SEQ ID NO 2 and ami no acids 94-102 of SEQ ID NO 2.
NG 2. 65. An |soq'at ed pol ypepti de conprising the am no acid sequence of SEQ
I D NO 4. 66. An isol ated pol ypeptide conprising the am no acid sequence of
SEQ I D 67. A i ang_ of ol.ypepti de conprising the_am no acid sequence of
SE8 D V% lthe of t?le F\)/ari.%l/bqe ?egion sequerlrr%e set fogh as SEQ ID NO:2 or SEQ ID

NO:4, or any portion thereof, in producing a three-dimensional image of a 3D6

immunoglobulin, 3D6 immunoglobulin chain, or domain thereof.

81. A humanized immunoglobulin light chain comprising (i) variable region
complementary determining regions (CDRs) from the 10DS immunoglobulin light chain
variable region sequence set forth as SEQ ID NO:14, and (ii) a variable framework region
from a human acceptor immunoglobulin light chain sequence, provided that at least one
framework residue is substituted with the corresponding amino acid residue from the mouse
10D5 light 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) a residue adjacent to a CDR,;

(c) a CDR-interacting residue; and

(d) a residue participating in the VL-VH interface.
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NG 2, said variant conprising at | east one conservative amno acid
substitution, wherein the variant retains the ability to direct specific
binding to beta anyloid peptide (AR) with a binding affinity of at |east
107 M1. 68. A variant of a polypeptide conprising the am nqageg gpgluence
of SEQID NO 4, said variant conprising at | east one conservative am no
acid substitution, wherein the 125 06 SEP 2005 variant retains the ability
to specifically bind beta anyl oid peptide (AR). with a binding affinity of
at |east 107 Wé1. Qghumam%dmwggwyﬁégav.ycf@a@dwmr@;wl)rv@gm@é@glqn 112 of
the am n@,AbicthenBPIHEBGSne rokithd [Big) OBRSS iFdrihdeht -chify Oof the
oftplethentafl nftg r?% NA;%4. é’ro‘?!i\tlf% Y5 17 ﬁ&?ﬁ%ﬁﬂﬂﬁga\z’k/ d&&&l

am no aci d sequence of SEQ n isolate cleic aci’d nol ecul e
encodi ng vamhablé feghin schadnee oft farily apABQID NOt 1, amd (1) a3jaridbleGran&wol®regich, 13,
15, 17 and 18, 71. An isolated nucleic acid nol ecu encodi n he heavy
chai ' of HERy” BiEdp¢eRpleh mBhSSelgbtiis ey Ghuin Broided Sy it o8 harmensy

i sol at ed réyittle @4 SubBGutbdWitle tel BrreffoRdind AntifGa @ FosRRRLUTAR 1R mAK 1808 HRhvy
clainms 64-69. 73. An isolated nucleic acid nolecule encoding the

i mrunog| ehain veriable regiongequense, whertinghgfrabgworkaesidue issoleated dromuthe graupaci d
nol ecul e _cor 1ri si-zng the nucl eoti de sequence of SEQID NGO 1 or 3. 75. A
vect or CS?FFF EEH& the nucleic acid nolecule of any of clains 70-74. 76. A

host cel | conpi)i si RgesidiR tAAtGloBlGvAChily Biﬁh@@rﬁig%n@fre&[}b,’ of clainms 70-74. 77.
A nmet hod of producing an anti body, or fragnent thereof, conprising

cul turing the(Most agesiquegdjaseutittafddRinder condi tions such that the antibody
or fragnent i pr ( 1 solatl. said anti body fromthe host cell or
culture. 126 gcé SEE%%t%QU%S%%@%’ Sf produci ng an anti body or fragnent
t her eof , sai d(dyet hadesiduerparticpatiggan tHeW L NVH ntér@se. cel | that expresses a

nucl eic acid nol ecul e encoding said antibody or fragnent under conditions
such that the antibody or fragnent is produced, and isolating said antibody

or fragment fgeomthg t I - I Ebgv? | ' i I

fragment conpr ?'s es a‘?nn 0 nglﬁlcésf C%@BQ%’ g}THE% g%@eﬁ&g% r%%&%%gg%’engg_e %1 of

SEQ I D bipniddelivp theil 0D 5 dightichaddtbds8@ ontheSoQ eld[Strdeuzk of a murine immunoglobulin
light chain that shares at least 70% sequence identity with the 10D5 light chain.

84.  The light chain of claim 81, wherein a CDR-interacting residue is identified
by modeling the 10D5 light chain based on the solved structure of a murine immunoglobulin

light chain that shares at least 80% sequence identity with the 10D5 light chain.

85.  The light chain of claim 81, wherein a CDR-interacting residue is identified
by modeling the 10D5 light chain based on the solved structure of a murine immunoglobulin

light chain that shares at least 90% sequence identity with the 10D35 light chain.

86.  The heavy chain of claim 82, wherein a CDR-interacting residue is identified
by modeling the 10DS5 heavy chain based on the solved structure of a murine
immunoglobulin heavy chan that shares at least 70% sequence identity with the 10D5 heavy

chain.
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79. A nethod for identifying residues anenable to substitution in a

humani zed 3D6 i mmunogl obulin vari able franmework regi on, conprising

nodel ing the three- dinensional structure of the 3D6 variable regi on based
on a solved i munogl obulin structure and anal yzing said m)delo Gf QEp fl dues
capabl e of affecting 3D6 i mmunogl obulin variable region conformation or
function, such that residues anenable to substitution are identified. 80.
Use of the varjable region sequence set forth as SEQID NO 2 or SEQID

NO 4, or any Bérti dhehaapedein of¢laimdtl, whersima ChReinterpetingsesidug isiidengiicdf a

3D6 i i, I .oy chaln, .or. donai n t.hereof. 81. A
humani ?QE??%E%%P%&S%C%%?%E%Q Ogghﬁp{&?\éﬁﬁﬁéﬁﬁu% varapl'e regi on

conpl enenhmuyogiehdinhcai n ghanehatoshares Glidast 80Voseqhdie 14dabity With fiegl (phdaRy | | ght
chain vayi.able region sequence set forth as SEQID NO 14, and (ii) a

vari abl e“f#%mework region from a human acceptor inmmunogl obulin |ight chain
sequence, provided that at |east one franmework residue is substituted with
the corresponding am no acid residue fromthe nmouse 10D5 |ight chain

vari abl e regi 88 sedbeheay ohhmrafictrimH, vheren COR-Rérattmgi resided 8 ¢demtifitd om

th i St | fi: resi th - | ently binds anti
i r et |y By SRR ISE Pd0Rs ety i Bei08 desmivl it e A mutRact  ng r es due:
and (d) anmenégewulRdical ¢ bRl thAGhhres Bf'l%as\/bo%"éehﬁ@rﬁéfi(fe%ﬁv WA t}féﬁloﬁﬁ%e%QQE’ 82.

A humani zed i mmunogl obul i n heavy chain conprising (i) Vvariable region

conpl enepltay det ermi ning regi ons (CDRs) fromthe | OD5 immunogl obulin
heavy chain variable region sequence set forth as SEQID NO 16, and (ii) a
vari abl e franmework region froma human acceptor i nmmunogl obulin heavy

chain, providgd thAthtﬂ;ﬁanﬁ&ﬁihnﬁﬂ@gfobﬁlﬁﬁ?Mt‘%haih%h@%'i@iniggi_)gdﬁﬁﬁlktrégi@‘rg Wi th
the correspondi ng am no acid residue fromthe nouse | heavy ~ chain
var i abl ecoBpemantesdserauningiiegiens(GDRs) fioanthad OR Srimsiunoeglobylis Hgkiatheid f rom

e ot Py Raridp e Bk sl SRO I NOUE f ) ERURT R matheRiol % o | e,

and (d) fomeshuu qaeptocinpainddobulintlizt Mainddquence! pracRied Bt ailfagstbhght chain
of claim@81, wherein a CDR-interacting residue is identified by nodeling
the | OD5ITRMgHErkIssidne ssubHitygd il the rerespending emine asid rgsidiie fram the mouse

I mrunogl @BYs 1iBht chain variable region sequence, wherein the framework residue is a residue
capable of affecting light chain variable region conformation or function as identified by
analysis of a three-dimensional model of the 10D5 immunoglobulin light chain variable

region.

90. A humanized immunoglobulin heavy chain comprising (i) variable region
complementary determining regions (CDRs) from the 10D5 immunoglobulin heavy chain
variable region sequence set forth as SEQ ID NO:16, 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 10D5 heavy
chain variable region sequence, wherein the framework residue is a residue capable of
affecting heavy chain variable region conformation or function as identified by analysis of a

three-dimensional model of the 10D5 immunoglobulin heavy chain variable region.
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light chain that shares at |east 70% sequence identity with the | OD5 |ight
chain. 84. The light chain of claim8l, wherein a CDR-interacting residue
is identified by nodeling the 10D5 |ight chain based on the sol ved
structure of a murine inmmunoglobulin 1ight chain that shares (8 SEPa2g0§ 80%
sequence identity with the 10D5 |light chain. 85. The light chain of claim
81, wherein a CDR-interacting residue is identified by nodeling the | OD5
| i ght chai n based olv re.o mur i n munogl o | i ght
chai n t hat shgi 3?‘ Hl@ﬁ% /f‘%@ c‘,N er%meaffaylwqf f?%%r‘%lls eﬁ%cml %ﬁm
chain. 8 i due
o dent 1 S E‘?ﬁ*%ﬁ%t‘?ﬁgeﬁ‘ﬁ%d&? R P oA biothd) 5

st r uct ur ¢heofntigembimiding siteyamesidye odnablepfhntaragtichwith talGIDR sheasilne adjatamsd a 70%
sequence ntity wth. t I eav chai n 28. 0 6 SEP 2005 87. The
neavy onsiifoaetifus filis'e'§ TR 58 e, £ itiRisal e s Tetisr FneedHg F7 ed

by nodel iinigrchdig ﬁi&ﬁﬁg herivg, £hd fesidas %@ldqr%w«daglyﬁﬁd»ﬁ/ﬁst RbHECONTHR sBffa dTuri ne
i mmunogl obul i n eavy chan that shares at 1 east 80% sequence identity with

t he 10D5 theetipgturalmaddsl. 88. The heavy chain of claim 82, wherein a
CDR-interacting residue is identified by nodeling the 10D5 heavy chain
based on the solved structure of a nmurine i mmunoglobulin heavy chan that
shares at | eagp. 90%hs aeaisng@in cfRiMdiit 90, Whtfeid the flanfdforb eaidie i€ fdddied B8n A
humani zed i mmunogl obulin [ight chain conprising (i) variable region

conpl ermeMeHTGURIESISHNE Phy restie sARADI CoiRgeraotip g heantigess aﬂﬁﬁ@#ﬂ)@pbmﬂl it 1ight

h I
e G S ASTRE cARb BB BRI A AP s
sequence CNR,avesidat Whhﬂn @A df e @R oesixiuef 4 camenizakresidaé,irernisr ﬁcuieséslduet gl With

t he corres di ng .am no, aci d resi que fron1 he. mouse, 1 QD5 |ight chain
tergh

vari abl e IPEGNYR PagRETrsidue, ghdpusyal  ieaidye, apd aglcoslyation e r§51§uer%‘ih8ue

capabl e fa% fo@g{égﬁgc1umr;ﬁo&ral n variable region conformation or function
as identi by analysis of a three-dinmensional nodel of the 10D5

i rmunogl| obuI in light chain variable regi on 90. A humani zed i munogl obul i n
heavy chain c ri variable re ntary determnin

regi ons (CDRs?gr:fproi:h’P ﬂgﬁtl ? rﬁ%ﬂ’i‘o%ﬂ?f H” CW%”@?%@HWW {esidug iy ‘éle‘i‘té‘gidon
sequencep$ alodbRig thea9DSHGh Eild\l%és@d otk doived stru¥itd 88 ﬁuﬁﬁ@mmﬁ 168 inON

froma human acceptor |nnuno% obul'in heavy chain, provid that at | east
one f ranﬁﬁhﬁrqlilalnrtb@llshéms pleasi B9V sequenge wdenhityt Wish &@rlr()élﬁphghﬂmgnam no acid
residue fromthe nouse 10D5 heavy

94. The light chain of claim 89 or 91, wherein the framework residue is identified
by modeling the 10D5 light chain based on the solved structure of a murine immunoglobulin

light chain that shares at least 80% sequence identity with the 10D5 light chain.

95.  The light chain of claim 89 or 91, wherein the framework residue is identified
by modeling the 10DS light chain based on the solved structure of a murine immunoglobulin

light chain that shares at least 90% sequence identity with the 10D5 light chain.

96.  The heavy chain of claim 90 or 92, wherein the framework residue is
identified by modeling the 10DS5 heavy chain based on the solved structure of a murine
immunoglobulin heavy chain that shares at least 70% sequence identity with the 10D5 heavy

chain,
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chain variabl e regi on sequence, wherein the framework residue is a residue
capabl e of affecting heavy chain variable region conformation or function
as identified by analysis of a three-dinmensional nodel of the | OD5

i mmunogl obul i n heavy chain variable region. 129 06 SEP 2005 91. The I|ight
chain of claim89, wherein the franework residue is selected§rsgm oppphe
group consisting of a residue capable of interacting with antigen, a
residue proxinmal to the antigen binding site, a residue capabl e of
interacting with a CDR a residue adjacent to a CDR a residue within 6 A
of a CDR residye, aHeHVY Sidin §EFhHISD 000 Gl the Thimevititk PidSauedl

i nterchai n packing residde, a rare residue, and a glycoslyation site

resi due ddentified bynicickngthe 10RS heavychaim hasedodehe soddd sTinetuneafamatiaé N of

claim90, wherein the fra r esi dye i elected. from th rou

cons! st 1 iguogoPubT e SRR s sleask o SpMimenidantbgutn e 0B hams
proxi mal chgin, t he 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
resi due, a canonical residue, a vernier zone residue, an interchain

packi ng residyg, a Fest du n |l ycosl yati on site residue on

t he surface o?gt heﬂ?#?lg%{iﬁérhﬂn %:)cg%lﬁi 9@?992?'@6%% )@Hkﬁ“f?r%fes&“ﬁil% 89 or 91,
wher ei n tideatified Bp woidklin@tie OB Siteay @ein bised on e 5D stiiBubd6r aliAREnd | ght
chain based on the solved structure of a nurine i munoglobulin |ight chain
t hat shad@BuaeelpRin heayychaip thah sharpgasdeast 90%iseqnenprident@psvitti thatl 0D dieavy 94.
The |i ghtcgﬁgai n of claim89 or 91, wherein the franework residue is

identified Dby nodeling the | OD5 light chain based on the solved structure

of a murine imunoglobulin 1light chain that shares at |east 80% sequence
identity with the 1$D'15 Ii%gt chain. 95. The light chain of claim89 or 91,
wherein the fPamewdpk lig teofi anyione of £lrinewB 1. §y-890 821 A 1randiI3ed51 obsrein giht
chain ba Vi m ar e : i ' i i chain
hat sharas G P huBRg ALK IR (SR Thd Vi pEHRRRCRPHe shicS 6
The heavyommanroniuncdravanable light SiZin vdy@erdes at that positieemor K resi due i s
identified by nodeling the | OD5 heavy chain based on the solved structure
of a murine inmunogl obulin heavy chain that shares at |east 70% sequence

identity withiphie ThOREhERMYoS #h@hB of 43310 8FHB, 39(9:3 eﬁ-Qs-Ta{ISS‘g&JngeYﬁ’atChai n

of claim90 or 92, wherein the fianmework re5|§ue I's ntif nodel i ng
t he | ODkabiemeyarehaiman Ssevark residnesosubstitustdrwith aicerreshoading ainire acid

. . . o . , .
![ Eguangwl Oge%wéllggv?r?g \égrrrﬁpn%lv%ﬂ%&%tligﬁp c%ralensse%;aerlc%.a st 80%sequence identity with
101.  The light chain of claim 100, wherein the germline variable light chain
sequence is that of an immunoglobulin sharing at least 70% identity with the variable light
chain sequence of SEQ ID NO: 14,

102.  The light chain of claim 100, wherein the germline variable light chain
sequence is that of an immunoglobulin sharing at least 80% identity with the variable light
chain sequence of SEQ ID NO: 14,

103.  The light chain of claim 100, wherein the germline variable light chain
sequence is that of an immunoglobulin sharing at least 90% identity with the variable light
chain sequence of SEQ ID NO: 14,
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chain. 98. The heavy chain of claim90 or 92, wherein the framework residue
is identified by nodeling the 10D5 heavy chain based on the sol ved
structure of a murine immunoglobulin heavy chain that shares at | east 90%
sequence identity with the 10D5 heavy chain.. 99. The light chain of any
one of clains 81, 83-85, 89, 91 and 93-95, wherein at |east one rare human
framework residue is substituted with an am no acid residue 0MiSHEP 005
common for human variable |ight chain sequences at that position. 100. The
i ght chain of any one of clains 81, 83-85, 89, 91 and 93-95, wherein at

| east one rar QOhumefHeWMErkofeﬁﬁﬂ&%%f!cﬁirﬁé’@?,.t%t—&g, 9ﬁ altl 5693 &Bérrel%sagond' nd
amno acid residue from'a germine variable I'ight 'chaln”séquence. 101. The
| i ght chaeast erfe rerehumancilamewierkaesiduchie syfsstititéchwith an iamiceadid egstdue Retiich is
sequence j h f_an | ogl obul.in sharing . at | east 70%identity with
the vari acgﬁ"é qnﬁ%ﬁﬁum%gﬂmegh%&SEaIBFCqé’EEquB(‘JM PASHION 02 The |ight chain
of claim 100, wherein the germine variable |light chain sequence is that

of an imunogl obulin sharing at |east 80%identity with the variable |ight
chain sequencd08f Shohetyneainaf anyese of hlaims $hB6c33aPh and 96498j whdréid, at wher ei n

t he germyl 1abl e |4 LA S e i s.that of an imunogl.obulin
shar igng éé[a@ %@5 e u‘g}gﬁndéé%{']%w@&\?\% S{P%uetlg%gfﬁ%io‘f'gﬁ !caﬁFsponQgﬁng%%gﬁce. of
SEQ | D Nebsidu.froh33 gofinlfiteR a2k hkady chbiiesdygancy. chai n of any one of clains

82, 86-88, 90 and 96-98, wherein at |east one rare hunman framework resi due
is substituted with an anmino acid residue which is common for human

vari abl e heav hai . ition. 105 The heav hai n of
any one of cl guoﬁs ggeﬁg%;igég&ﬁg gar%%lhg)tgi 8@&%%@? Frrllr%g{e Valnéglgﬁleﬁ‘fgyec 4 e human
f r amewor kequesdedis ¢hait of sissharing eftht Wdast7 08 tlRnfiGSPIEN tHeNgriabl heav3cdhgin © esi due
froma gernline v 'ﬁSl{gh&avy chai n sequence. 106. The heavy chain of

cl ai m 105°94FRS: |Sﬂ:“r¢ I8 i ne variabl e heavy chain sequence is that of
or is sharing of at least 70%identity with the variable heavy chain
sequence of SEQ ID NGO 16. 107. The heavy chain of claim 105, wherein the
germ ine vari abl.e Abahgavyrthain ofsérmeldSewhereinttht gerinloe viagiablbaeivicchafn at

| east 80% i dent.i Lth the.vari abl e vy chai, sequence of sequence
i dent i tysgr%l.encfé.s ¥%6\é}°rfﬁégﬂg’§\ﬂf %%&?tﬁ%%i‘%P%yﬁ‘( 1%0@? viHehle heavivirlaiger m i ne
vari abl esdiende ofiaduence identity no. 16.

108.  The heavy chain of claim 105, wherein the germline variable heavy chain
sequence is that of or is sharing of at least 90% identity with the variable heavy chain

sequence of sequence identity no. 16.

109.  The light chain of any one of claims 99-103, wherein the rare framework
residue is selected based on occurrence at that position in less than 10% of human light chain
variable region sequences in the light chain variable region subgroup, and the common
residue is selected based on an occurrence at that position in greater than 50% of sequences

in the light chain variable region subgroup.

110.  The heavy chain of any one of claims 104-108, wherein the rare framework
residue is selected based on occurrence at that position in less than 10% of human heavy

chain variable region sequences in the heavy chain variable region subgroup, and the
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sequence is that of or is sharing of at least 90%identity with the

vari abl e heavy chain sequence of sequence identity no. 16. 109. The |ight
chain of any one of clainms 99-103, wherein the rare framework residue is
sel ected based on occurrence at that position in | ess than 1Q% géPQﬂgan
light chain variable region sequences in the |ight chain variradt'e “*dgi on
subgroup, and the commopn residue is selected based on an occurrence at
that position in .greate tH n 50% of sequences in_the light chain variable
regi on sBEYHISCSPYD!S S‘?{‘?éte 33 7R QECReneR ¢t akbpesition iaigrepteardlian ¥ ofiher ei n
t he rar e gbgRREMNG { Sy 3 on occurrence at that
position F% Iessﬁpﬁgﬁﬁi%ggﬁ?wﬁ%ﬁgﬁﬁ%%ge§mg§ﬁgin vari abl e regi on sequences
in the heavy chain variable region subgroup, and the 132 0 6 SEP 2005

common residue.is selected based on.an occurrence at that position in
greater than géhﬁ) of* L‘érgﬁﬂé?iﬁlggnw}?g?‘??é‘ﬂﬂéﬁwné‘ﬂ&im? Kt chain ef pryyersrefs ubgr oup.

111. A huemins 3883857180001 S93-05 GATRR Kby chif of WGNEnESrAmR fs2 241, of
clainms 81, 83-85, 89, 91 and 93-95, and at%g hegvylg“»t(.:| %iégadtl) mgggwggo d

cl ai nrs 820 2849693, arpntigen bindinoBagaent of saidhihgeneglomdimg fragnent of sai d
i mrunogl obul in. 112. The i munogl obulin or antigen binding fragnent of
claim 111, which specifically binds to beta anmyloid peptide (A(3) with a
bi ndi ng af finilty. ofThatimheasdglobMin’oMntikdBbindih@ fHaFrien ' i@t i gen

bi ndi ng fragment of clain11%1h whi ch kspeci??cally g?%ggﬁigp%g¥gﬁgnyloid
peptide EPERIIGaLY Rindsise hetr atyidid peptide () atith adzisding @ity of bl KeastTIOE M.

i mmunogl obulin or antigen binding fragment of claim 111, which
specifically binds to beta anyloid peptide (AR) with a binding affinity of

at |east 10-91M. 1T%e irﬁhﬁnbgaymgémugérnbiaamgrfwggﬁﬂtl ?ﬂé&ﬂ%ﬂﬂl I, Wggent of

claim 111, wherein the heavy chain isotype Is e i munogl obul i n
or anti gépeciioay hinds tabete amylsfid peptide(AP) withhi ihdibg affmitytod anpgstagdtnvgd bet a
anyl oi d peptide (A13). 117. The i munogl obulin or antigen bindi ng fragnent
of claim 111, which nedi ates phagocytosis of beta anyloid peptide (AP).

118. The i nmunpg! olrHé ifim@h i tip&H i i 14 wWhi ch
g m@ho@0bit 15T Jatipe l')’lﬁdlfnéfﬁ%%gxréht_r ﬁ{clﬁhﬂ m ilvﬂu h

crosses the blood-brain barrier in a subject. e 1 nmmunoégl obulin or
anti gen Bpestfically bindg trebeta amylolidipentitle {APwithha bindidg affmityetfat agtl101°d1pept i de
(AR) plaque burden in a subject. 133 0 6 SEP 2005

115. The immunoglobulin or antigen binding fragment of claim 111, wherein the

heavy chain isotype is y1.

116.  The immunoglobulin or antigen binding fragment of claim 111, which binds

to aggregated beta amyloid peptide (Ap).

117. The immunoglobulin or antigen binding fragment of claim 111, which

mediates phagocytosis of beta amyloid peptide (AB).

118.  The immunoglobulin or antigen binding fragment of claim 111, which

crosses the blood-brain barrier in a subject.

119.  The immunoglobulin or antigen binding fragment of claim 111, which
reduces beta amyloid peptide (AB) plaque burden in a subject.
133



120. A humani zed i mmunogl obul i n conpri sing a humani zed heavy chain and a
humani zed |ight chain, wherein (a) the humani zed |ight chain conprises
three conplenentary determning regions (CDRL, CDR2 and CDR3) having am no
acid sequences fromthe corresponding conplenentarily determ ning regions
of the mouse | OD5 i nmmunoglobulin Iight chain variable dO&’Ei dﬁgnat ed
SEQ ID NG 14, and a variable region franework froma hum I#&h hai n
vari abl e region franework sequence provided that at |east one framework
resi due selected fromthe group consisting of a canonical residue, a
vernier resi dyso. a PRk ifthHs@1btn SopliSing b BmihSed hongLfibthlagd DY t he
sanme am no acid residue present in the equ val%nt position “of the nouse
1005 i mmhneghigedilight chaighwherei n vari abl e region framework; and (b) the
humani zed heavy chain conprises three conplenentary determ ning regions
(CDR1, CDR2 and CDR3) having am no acid sequences fromthe corresponding
conpl enent ary det ef4yithd Remagedda i hieat ARP i 3 heavy
chain variabl e (_jomgaimn desi gnat e é%fgl{a%@m .ﬁgf&%%%k varia tgmrﬂéfg on
framework fr omgépnﬁdmlhé‘éﬁiﬁ grCRRG hhavalg aninegicidrsefuencesviol thsequence

provi ded t hat fra rk . residue sele dfro econd group
consi sting of c@%&ﬁ%ﬁﬁ%%ﬁ?lg&q%ﬁgw}' ciet%}lwinglregué% occ}ldﬁe mgui?gi:(ﬂ?ig resi due and
a rare resi dismuheglobulindigd chyin VhgaB@asmaRides g dISEQIDING: 1, gsERt i n the

equi val ent position of the nouse | OD5 i mmunogl| obul in heavy chain variabl e
region framewstkablgegion; frameyeork dipahp human hekirdginosaieble regiee fimmeworky bi nds

to beta anyl oj td X " i i, e hDityeof .at | east 10"7
M wherein thg‘g’f%% érgnﬁf}%((()tg ao%&%ﬁsﬁ%ﬁl%%ﬁpﬁlémlr?%%@ g;:elflf!a}l&eﬁj fmr{lrt.heagrsg]h abl e
domai n desi gnedrsibtiSEQf h Cad@ichd re3ititie} hreerhiepseyidabad puckinghreddud/aid afake donai n
designated SEQ |D NO 16. ' 121. The humani zed i mmunogl obul i n of claim 120,
wher ei nhumanT$1dYA1s ereiPied Ripthe sHne aming asi! fepigne s «tiie theragrivalebpgsitian ght
of el ai m 120, opperutie 1688 i chbh APhent Chain LTk RERE R LIENERR P2 o
aln _IgGIlZBea\\I/\% chai (’o)\tlaaﬂrllu_abzhrﬂzadd@a: mynchaﬂﬁ_aonglli'ﬂines ﬁuwmr?ﬁdmbﬁmymk _éxﬁbﬁf hgn of
claim : erein f. C vari abl e region framework is froma
human i mmnogTeglﬂ?Fi({;B&ilghg%%?]ﬁ%% Mying amigg af1d peqyengesiiemdle i dentity
with |ight chgirfesptiiedesnPbmeRErylddainii RS o . e humani zed

i mmunogl obul i n ofsﬁcl aim 12%, mv\,heg eint ﬁgm%eavy&?f\fgllér}mo%%ﬁogﬁe regi on
framewor k i s omeglehwiarheavyrehadyyaiabld donhaiadysigireédSEQUDYO 6, delest

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 residue and a rare
residue, is occupied by the same amino acid residue present in the equivalent position

of the mouse 10D5 immunoglobulin heavy chain variable region framework;

wherein the humanized immunoglobulin specifically binds to beta amyloid peptide
(“AB”) with a binding affinity of at least 10”7 M, wherein the 10D5 immunoglobulin has the
light chain with a variable domain designated SEQ ID NO:14 and the heavy chain with a
variable domain designated SEQ ID NO:16.

121, The humanized immunoglobulin of claim 120, wherein human light chain

variable region framework is from a kappa light chain variable region.
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70% sequence identity with heavy chain sequence of the | OD5

i munogl obulin.. 125. The humani zed i nmunogl obul i n of cl aim 120, wherein
the humani zed Iight chain conprises conplenentary determ ning regions that
are identical to the corresponding conplenentary determ ning regions of
the mouse | OD5 heavy chain, and the humani zed heavy chai i & 8Rprdl8es
conpl enentary determning regions that are identical to the corresponding
conpl ement ary 2gt eégi ni n% regions of the npuse 10D5 heavy chain. 126. A
humani zed i mmifibg Frappeeletdingd whimteft whereindiusnan heayiy chairgi ons
(CDR1, CDRR (I iah! b : I.n: sequence set forth
as SEQ ID A0 12%“.18%01%3%@hﬁﬁﬁgﬁ%%?%ﬁ%ﬁ%@e o8 ng ¢ he

conpl ementary determ ning regions (CDRL, CDR2 and CDR3) of the I OD5

vari abl e heav hai equence. set forth a SEQ.ID NO 16, 128. A humani zed
i munogl obul i x,ﬁ'or Lfﬁﬁ?‘i‘@éﬂl- ‘?WH'@OHR?MFW‘HSPQO‘WRQW th lightsbains i cal | y
bi nds t o vhedtle AFIINOk & deHié ot RimarCigiiidop db8liA 1@{ Al ﬁav‘iﬁég%hst 0%

conprising conplenentary determ ning regions ( corresp ing to CDRs
f r om t he seavgRes ifentity withrltght olgin sa@En@ o BEFODDH IBMAREsloblmhi mer i ¢

i mmunogl obul in conprising variable regi on sequence . substantially as set
forth in SEQ ID NO 14 or SEQ ID NG 16, and constant regi on sequences from

a humen i munogd.obThe fumidied HausBIRHREITb1h 20! wRGLRIRINGHALhAY f ragment
of any one of clains 111- 129 for use in preventing or treatihg an

any| oi doYj@ifbie igEivafEamework ipEemearhunian isweineglobrlin heavy abhindravirfefa ddast e
d i : 14 i - bi ngdi t, 1. Th
ool oEal B R Redly R SR SRS 005 SR Bpetobilftins 171 120

for use in preventing or treating Al zheinmer's disease in a patient by

adm ni stration_ of i effectjve dosage of the immunoglobulin or _

anti gen- bi ndi Hfgfr B%W?ﬂli%lzl.mnrwal AG§ClaBRILRY, wiecreindherhursanizegHighei n t he
effectiv d ' : ' obulin qf claim
T31e wher e pomptHipet Ao staiods i DI AE Rk ibpling

phar mac ectrglainesterypdesertriining cegipis citigmbhe 10DRUEagY ohaihj ahdahe Biaifgl Of
clainms 114- 123 and a .ghar rrnga)ieuti cal carrier. 135. An isql ated pol ypeptide
conpri si A B2 FPIBTISRES @mPLuetiuy dgtermming rosiqns ihet are identical to the

corresponding complementary determining regions of the mouse 10D5 heavy chain.

126. A humanized immunoglobulin comprising the complementary determining
regions (CDR1, CDR2 and CDR3) of the 10DS5 variable light chain sequence set forth as
SEQ ID NO:14.

127. A humanized immunoglobulin comprising the complementary determining
regions (CDR1, CDR2 and CDR3) of the 10D5 variable heavy chain sequence set forth as
SEQ ID NO:16.

128. A humanized immunoglobulin, or antigen-binding fragment thereof, which
specifically binds to beta amyloid peptide (AB), comprising a variable region comprising
complementary determining regions (CDRs) corresponding to CDRs from the mouse 10D5

antibody.
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136. An i sol ated pol ypeptide conprising the am no acid sequence of SEQ I D
NG 16. 137. A variant of a pol ypeptide conprising the am no acid sequence of
SEQ I D NO 14, said variant conprising at |east one conservative am no acid
substitution, wherein 136 06 SEP 2005 the variant retains thggadpl i to
specifically bind beta anyloid peptide (A(3) with a binding aftfinity of at
| east 10"' M 138. A variant of a pol ypeptide conprising the am no acid

sequence of SEQ ID NQO 16, said varjant copprising at |east one
conservative afi-noladiirede HRmpReRlPRIHIn cRRwising variplie yegipn pRAUFRISai ns t he
ability j i f & dHek . i ' '

Bi ni g SFFRIED s RERILE AP N 1R oL5ER [IMODC pRERSER (hlth Hhicheds
conpri si fignr @bimaresnruddg?otpflint he ami no acid sequence of SEQ ID NO 14 or
conprising residues 1-123 of the ami no acid sequence of SEQ ID NO 16. 140.
An isol ated nucleic acid nol ecul e encoding the Iight chain of any one of

claims 81, 83189, &He irﬁ&luﬂ?go&ﬁi@&-aﬂig@n—biﬁﬁidgm 2 e%g%f_“éé%l SleSrafids Mpl.ecul e

encodi ng the heavy chain of any one o cl ai s 90 and 96- 98.

142. An ilgdfatuselinprevantiog @¢ irdatmg ancamyoidngandé digeashén ppatygue py admingstratiogy one
of clai 135-139., 143. .An .i sol at wucl ei.c _aci d.nolecul e encodi ng the
rmunogl Bo FReHRe dagres s gl B 5t FueR P RS g iar od nuciei ¢ aci d
nol ecul e conprising the nucl eotide sequence of SEQ ID NO 13 or 15. 145. A
vector conprising the nucleic acid nolecule of any of clainms 140-144. 146.
A host cell cd?bri Shagmmpeogiobyla ¢r antigen-bivdisefragment efanysmesif glaimss 140- 144.

137 0 6 . . Of i .antipo r .f.ragnent
t her eof , %%t&o%?x?%nﬁoé@(r%d@wg&? pﬁgtl%gn’ééﬁh%g}%?’é g?ﬁeg%flgg ngﬁ%%¥2@%ﬂﬁﬁ8ttr§b°§noé i?f'i ons
such t haeffediivedotdge of yhelmrhurRglobilin iof antieadinditly 8agmemol ati ng sai d anti body
fromthe host cell or culture. 148. A nethod for identifying residues
anenabl e to substitution in a humani zed 10D5 i mmunogl obulin vari abl e

: c L on, oo , T : f
the 1005 var P Abre 1ogrBnepoRot AR i OF  WREER e RN e 1 HiAE © ©
body weight.

133.  The immunoglobulin of claim 131, wherein the effective dosage is 10 mg/kg

body weight.

134. A pharmaceutical composition comprising the immunoglobulin of any one of

claims 114-129 and a pharmaceutical carrier.

135. Anisolated polypeptide comprising the amino acid sequence of SEQ ID
NO:14.

136. Anisolated polypeptide comprising the amino acid sequence of SEQ ID
NO:16.

137. A variant of a polypeptide comprising the amino acid sequence of SEQ ID

NO:14, said variant comprising at least one conservative amino acid substitution, wherein
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structure and anal yzing said nodel for residues capable of affecting 10D5

i mmunogl obulin variable region conformati on or function, such that

resi dues anenable to substitution are identified. 149. Use of the variable
region sequence set forth as SEQ ID NGO 14 or SEQID NO 16, or any portion
thereof, in producing a three-dinensional inmage of a 1005 Dﬂn&ﬁb@uﬁbulln
1005 innunoglobulin chain, or domain thereof. 150. The use of a humani zed

i mrunogl obulin of any one of clains 32 to 57 in the nmanufacture of a

nedi cane#fie \faaluanttns@nﬁrtbe/ ahilinon specifipallytbinchbeto pmyloidingntisie d4g2 wiith a hindigise i n
a patien T e of a humani zed i nmunogl obul i n of any one of clains
32pto 575&h&§%ﬁat%§%ﬂ I@ure of a nedi canent ?or t he preven?ion or
treatment of Al zheiner's disease in a patient. 152. The use of the

humani zed |nnunoglobulln of any one of clains 111 to 128 in the
manuf act ure oft3%& nédYaé’éﬂb?ﬁaE‘Hquée EPTBDEHRE B1s agHne peid sequisnceopl $FQ ID

anyl oi doggRi§ safll \%?iﬁ r% x%a@ 1&Qf oneleofl quatr%g fﬁf?@?m&?@éstlﬁnﬁ)tnu@ﬁer@fn the

humani zed |nnunoglob one of c al ms

manuf act ﬂfea'aﬂﬁntaremﬂﬁlthambahty to@irettspegifie bindirgoo beta dniyaidpeptidOfARY witeh ner ' s
di sease in a patie The huneni zed i mmunogl obulin of any one of

cl ai ns 391n618185*fﬁ\%¥°f1§éea§510 aMredi canent. 155. The humani zed i mmunogl obul i n
of any one of clains 111 to 128 for use as a nedicanent. 139

139.  An isolated polypeptide comprising residues 1-112 of the amino acid
sequence of SEQ ID NO:14 or comprising residues 1-123 of the amino acid sequence of
SEQ ID NO:16.

140.  An isolated nucleic acid molecule encoding the light chain of any one of
claims 81, 83-85, 89, 91 and 93-95.

141.  Anisolated nucleic acid molecule encoding the heavy chain of any one of

claims 82, 86-88, 90 and 96-98.

142.  Anisolated nucleic acid molecule encoding the polypeptide of any one of
claims 135-139.

143.  Anisolated nucleic acid molecule encoding the immunoglobulin of any one
of claims 111-129.

144.  Anisolated nucleic acid molecule comprising the nucleotide sequence of
SEQ ID NO:13 or 15.

145. A vector comprising the nucleic acid molecule of any of claims 140-144,

146. A host cell comprising the nucleic acid molecule of any of claims 140-144.
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147. A method of producing an antibody, or fragment thereof, comprising
culturing the host cell of claim 146 under conditions such that the antibody or fragment is

produced and isolating said antibody from the host cell or culture.

148. A method for identifying residues amenable to substitution in a humanized
10D5 immunoglobulin variable framework region, comprising modeling the three-
dimensional structure of the 10DS5 variable region based on a solved immunoglobulin
structure and analyzing said model for residues capable of affecting 10D5 immunoglobulin
variable region conformation or function, such that residues amenable to substitution are

identified.

149. Use of the variable region sequence set forth as SEQ ID NO:14 or SEQ ID
NO:16, or any portion thereof, in producing a three-dimensional image of a 10D5

immunoglobulin, 10DS immunoglobulin chain, or domain thereof.

150. The use of a humanized immunoglobulin of any one of claims 32 to 57
in the manufacture of a medicament for the prevention or treatment of an amyloidogenic

disease in a patient.

151. The use of a humanized immunoglobulin of any one of claims 32 to 57
in the manufacture of a medicament for the prevention or treatment of Alzheimer’s disease

in a patient.

152. The use of the humanized immunoglobulin of any one of claims 111 to
128 in the manufacture of a medicament for the prevention or treatment of an amyloidogenic

disease in a patient.
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153. The use of the humanized immunoglobulin of any one of claims 111 to
128 in the manufacture of a medicament for the prevention or treatment of Alzheimer’s

disease in a patient.

154. The humanized immunoglobulin of any one of claims 32 to 57 for use as

a medicament.

155. The humanized immunoglobulin of any one of claims 111 to 128 for use

as a medicament.

139



