; 789: ; <=>?@\BCDEFGHI Je3eCm@x<=LFH$| 60nirmm  HUMANI ZED ANTI BODI ES THAT
RECOGNI ZE BETA AMYLO D PEPTI ed Applications This application cl a'ﬁ%
the benefy o951 OF - fln&ﬂm gmm&mwal patent appl i cati onplpgsoPREsAl K
60/ 251, 892 (filed Dece entitled "Humani zed Anti bodi es That
Recogni ze Beta- Anyl oi d Pept i*#h8"%" The entire content of the above referenced
application is incorporated herein by reference. Background of the

I nventi on 1QUNANIZIED ANTIBGPHES THAT RECOCGNIZESBETUEAN YEOFB PEISUDE NG i N
senil e denmentia. See generally Selkoe, TINS 16:403 ( 1993}; Hardy et al.,
WO 92/ 3069; Sellcoe, J. Neuropathol. Exp. Neurol. 53:438 (1994); Duff et

al., Nature gnsié7§ &19%5&& Ganmes et al., Nature 373:523 (1995). Broadly
speaki ng, t into two categories: |late onset, which occurs
inold age (65 + year S"hls%@gh@fﬁbiﬂéla@rﬁ’s‘ﬂ{e beﬁ@ﬁt@i’pﬁa@r-ﬂ%ﬂ%r@%mﬂﬁl'ﬂa&hﬁf ore the
senile period, i.e years. In both types of disease,
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t he pat hdl o@ppll%tl?fhg %a%%aldﬂ@ CtOI%S1&8@&%&@#@@6&@@@09}#%@16%@19@%1e and
wi despread i g ]

char act or i 7o BATES TRARERELIZ Bhan GBI beHiigRI e MRELARARSI IR above

neur of i bri | Irﬁémnéﬁr@bla&t@ﬁds fnemplofateﬁl leseia by rédetenod.i brillary tangles are
intracel lul ar deposits of mcrotubul e associated tau protein 20 consi sti ng
of two fi'laments tw sted about each other in pairs. Senile plaques (i.
anyloid pla K sorgani zed neuropil up to 150 (err)m acr oss
W th extrac rc%a{lgl??l&m u@éﬁgﬁu ts at the center which are visible by

m croscdPi c anal ysi s oflzieémeérsatiseasd (Am)amlaptmgssse/c dideascaesulting Atsenite of

o ot her o bmprtA taRerraty Sakos TR B0 LR bttt b B30RE bl agues
is a peptidgefigé r]ﬁﬂfeaégga%z (Bamknbd 59@@8'(9@)4)&6@&9% INRule$78:496 KIDs5);

i nt er nal fragrrent of - am no acids of 'a | arger transmenbrane
gl ycopr ot ei Ganmsetialpr\steierd 78 SRAE %y Botadlypspealing,dhe giseaseifallsimpryo As a

't of t eal yt f .APP, b ff t A(3
et mar i | gapgthes ifie BEEH SR Sh BBl ke B R er S DR yERE and
long fonm JevdlepadiélDbdfbethé derdid paiibd)Q e2bkeheeh D5 bd B Rearbald bt typBEof

hydr ophobi ¢ transpenbrane domai n” of APP’i's found at the car boxy “end of

A(err), and difggseaibe patholopyis thesampbuy thy a@mlm@latlwe@@@r@ape sevRre sl aques

particul arl u
pl agues in &Q&B%egfg F\Igga\%gsn?%%a%@g %‘t arﬁ%af-l % eﬁﬁgen a@é Fﬂzedﬁ?g p aﬁéi cal
synpt ons as$we tygleedf lakibhs inhths biaym exemfoﬁbﬁUmaltm@eésemdQéﬁld p‘laquehar acterize

Al zhei ner' s i-s s, . Several nutatjans, within the APP protein have been
correl at ed %gé%e%wwfma drppsits ofimaigrotubulesassociated tau pegigine et

al., Napgre cgﬁsgstglg@f t&&%%ﬂerﬁé’ﬁhét@@ggoh Eébh‘(ﬁﬁ’ér%ﬁélpse)SenﬁQ?[ahh@sr(z glarl an et
al. Nature 3 53 1991 )) (valine7l7 to glycine) et " al

Sci ence 254 aﬁlzflc(ldgam;)xes()awlarmsbfmsotgaphedylémbpﬂmpe) 15Muinl arose wvithl . Nat ur e
Genet. 1:345 1992 d bI e, rrut t| on ¢ gin nef595- net hi oni ne596 to
aspar agi ne5§§&?@aﬁlﬁ%@'§§]&do q&& ﬁ'@ﬂéﬁ%’y RYCIO8EPPK anp ﬁ’él‘)%e

di sease by LOuioR¢beBastiRte. ai‘ﬁ@a[c%@mﬁfa%ﬁ%ﬁ&ﬁﬁloﬁfplﬁﬂfstvﬂt]ﬁéﬁreb?eﬁ? id eHéH arly

processing of APP to | ncreased amounts of l ong formo
A(31-42 and aﬁ(osmtedsylthDDWaisscynérom anillodlier gegratiye disarderas t he preseni I in

enes 1 and PS2, e t.hou directly. .to affect roces APP to
generat &> ncreased a Llfﬁlpg &P ‘ES’H [}}1 r‘?? ! Replaaiigd 1 pepi rﬂggﬁ‘@g %54

| 997 e
Si gni 11 cancaigid poie %‘Eﬁ%&?*f’ﬁ‘* i ﬁ?ﬁﬁ% é*a“n%fﬁ%ﬁé*ﬂﬁ?%@%?
Johnson- Wodargér tednsmefbome ghabbrotedn aaknechnotenU&mwr arhyid peB&rEdr) protein
armn APP aifAPHby 2’5@%%% AEPiohdicqreshste ot AEP Ji Birayar oDt od

ith the lo I
\pl)mr ogr essi onr}%‘? % et ﬁ{uﬁd i Egtlﬂgf]gh?ﬁg@eﬁa? g%ﬁﬁ%%gﬁ?%ﬂgﬁﬁ%t {hnhgq?@oﬁoﬁn A(3
pept i de 30Sc ha@fn@frommz, 43l\hﬁmbac1@@mleﬂxgﬂi {Plaﬁ%)l)ehyﬂk@mb&etmnahmﬁm&ndl scussed

abovelndlcateth AéeScrr partlcularl inits long for i s a.(_:ausative
el enent in pundhatdhe %M’@’fﬁ’élo AEﬁ?aB‘iBlaBPECO%F dgeability of A

of A3 Lo pit H%@%%%atﬂé’ P PR CoAIPARRT hEPRen 2R 186y SRHC AL nhlEnRP S b

5 liters of Yi"4Snmm, even the upper limt of this dosage woul d be expected

to generate a mm@@tratlon of no nore thlan 2 pg/n. The nornal

concent mmlmm“ in human plasma is typically in the range of 50-200
pg/m ( , Nature 359:325 (1992)). Because EP 526,511's

proposed dosdgé would barely alter the | evel of endogenous circulating A(3
and because EP 526 511 does not 30 recormend ‘use of an adj uvant ~as an
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and characterization of two nonocl onal antibodies that specifically bind to
A(3 peptide 10 and are effective at reduci ng pl aque burden and/or reducing
the neur iy 624054 rophy associated with anyl oi dogeni ¢ di sopgpj;Ser/akg-uct ural
and functional analysis of these antibodies | eads to the design of various
humani zed anti bodi es for prophylactic and/or therapeutic use. In
particular, the invention features humani zati on of the vari abl e regi ons of
these anti bﬁﬂgﬁﬁd pladuesdia €8 thid@v¥ntRAIDVlef@stofmeiroRbINGl degdl. ITHEpARGEQbUl i n or
15 anti body chains, intact humani zed inm ui ogl obulins or antibodies, and
functi onal = PYfabieB asmelated with thit type efneuralgletastosationehpraeterieeiflgheimgsisi gen

bi ndi ng fragggﬂks, of the featured antibodi es. Pol ypeptides conprising the
conpl ementari'ty determ ning regions of the featured nonocl onal antibodies

are al so disclosed, aSevefabmuelivhiiwitBntthe aPPaageii isve Bbervasichitd with theost
suitabl e for encodi ng said pol ypeptides. Methods of treatnent of

anyl oi doyjenpesericed Adgheymerss dignaske riee( @gg Goalk ¢f Hbi Merres3 4T KM 6P 1ar e

di scl osed, ALB7 eut | . Sj.th i pr.such

appl 1 oat i onb oot EoERAR! ChltiRIRaR ot MBS RTIAN NI TFHTR (he
featured 25ghyeied) Moatll ant/i, Seidhes2 540700 991 e(valigdY tapherytuarnc)peiullan et

i mrunol ogi ¢ function and identifying residyes which aie amenablge to
Substi tuti off4 Mkt Caas: barbeHoaoyel TaE AR AT THNOUER pihdi ng
affinities gg}% o J585( 5p W] I i
reagents. 30 Bré%l?éégg??%tm o% ?%?@%%%@%?g&%%gﬁep?{}f&s&%ﬁe by

al i gnmeh® oindrdmedior siteratprdesseiny e APP tofA [, perticilghly pedvassingodf ARRIge 306,
humani zed 3D6, Kabat 1D 109230 and germline Al9 antibodies. 3 = CDR
regi ons ar e incxefisehemaungy obthe dong fome P APt G AP 1Ir4and Al -3 Myiaiionsdn
residues. B Ladic KLNG::: + k4l li.d.£i L] . indicates
canoni cal / C%t?%lr ﬁ%l'gers a%[%ﬁﬁaﬂrﬁgjé‘%sgglgé RS gﬁ g{écgﬁls“rf&? e(s:%]tog‘g}térg‘# ﬁg% tos%?éé:gt ed
for backmut ?fdceﬁsiﬁQoMImm Z@Rrat R credfxisintunts of o Bk A [R(sd€Plafdys TAVS 20:
alignnment of the ami no acid sequences of the heavy chain of nouse 3D6,
humani zed 3b84 (YA | D 045919 and germ i ne VH3-23 anti bodi es. Annotation

is the me as for Fi Fi i eplLcts. the e

bi ndi ngﬁﬁr operties of %ﬁ%e }l%%ek’g#él{’egb%ﬂgjsgcggk%g%?ﬂy&?gﬁ&%ﬁ@k@eﬁémfgi?%ﬁﬁ

depi cti ng biofidinplpidpladied ih Algkimeld (Gatids el ol (sBEAS Idhnsas Wavdna bt dPtce. mar i ne
3D6. Figure 3B is a graph picting conpetition of bhiotinylated 3D6 versus
unl abel ed 3@%’,”' #f(‘i‘éf‘%’-&ﬁ"d‘ %@559 P9 BV nin prgticyara whep EDAPPranspenig mige,

honol ogy nodghicR gﬂ%sé/ e forn h PR REd ?ﬁ%g[g - VH i's
shown in as(ég lgt ieg ed Hune,fogqr?dOf\q}E&:Ms}Qg)hom ae?@lgpg%} I Pl:ﬂsngl.géa%%%taregi ons
ar e i ndi cat gdungage)dve imjéaedwiti heRong ifoem® gy plycdisplyy biehadegeddedn A{eer r)

bi ndi ng Sroperti es of chineric 3D6 and humani zed 3D6. Figure 5A depicts
ELI SA r 88ul peogressianaf fyzegimens rd agingreaseunartibedy tHessva thertP pentide (Pehesbs t o
aggr egat ed I QUI B\nD I ELLSA I | 1 syring..the bindi ng of
humani zed 3%5\?[1’ ]g(ﬁg’%hﬁ)r(r)aﬁgég bg)é)g(/hf thgerg%tgc?nééfé Cg%%iflg?vre)lgdlﬁge It—lllagt; ug‘rddé 6is a
gr aph quant iphaicul@lytihés rpdons, i9h chnsativd desled36 AANiGEIBEdase. 306 t0 A(3

pl aques from brain sections of PDAPP mice. Figure 7 is a _graph show ng
results of a conpeti tiNeMishaeli B 5363 bl preposesyiministration ofihpmeppali®ani zed 3D6

versions 1 i j rd , s N rine
5061 or - bi naDses (SRR bfeqiklio 107 ST BP AR Do P wl @ pfRMREf BT, P
phagocybgsi @ tasisaihinestvwitgaidaes dtbrd bft plaia, Busmihe aeer3HaGY 8f thishios®el wod 6,

and human 1gG to nedi ate the uptake of A(3
e 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 AP 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.



by mcroglial cells. Figure 9 depicts an alignment of thelOD5 VL and 3D6 VL
am no aci d sequences. Bold indicates residues that match 10D5 exactly. 30
Figure 1 WGss an alignment of thelOD5 VH and 3D6 VH apdPosdGiessy
sequence&.}ggﬂl('?{ ?ndi cates residues that match 10D5 exactly. 4 Det ai | ed
Description of the Invention The present invention features new

i mmunol ogi cal reagents and nethods for preventing or treating Al zheiner's
di sease or other any! Qdgagie s ASE e H2E HIHENHLABid SnPRAECs By dheast
in part, on the char a%tce%%lﬁonrogﬁtmerr%noc?ona m@hnog‘?obg |Sns, D6 and
10D5, ef f ectreatmeat ofbA lxtieintpr selimasemipl ppirticuparptherapies Aad Feagentg capablendi ng

sol ubl e and/ aggr.egat ed. A(er ,, medi atin hagocytpsis (e.g. , of

aggr egat ed ﬁ%rg‘ﬁtm%g‘(fgg'iaﬁaﬂﬁl@&E@%Bpﬁé(ﬂo%‘ﬁ&?' v?‘?‘é'g‘ﬂ‘d%rﬁfés‘??euri tic dystrophy
(e. g. , in patient). The 10 invention is further based on the

determ nation and structural characterization of the primary and secondary
structur® ofSumimaryofithbMavdntight and heavy chains of these i munogl obulins
and the identification,of resti.due$ i?%grtant for aclti.V|lh_§ antd . .

i munogeni ci ty. | nmundgf SETFIEVERTIEn falires B WRPUROIPiCH ThReeatsy Bmasigulery ; gh
and/or 15 v@idr@Rhfc Reody ¢Emlehis Fbr thd freRéftidRr dn@dreang bPAdY loldoptriodiseiyel i ns
descri bed herein. Preferred 1 munogl obulins, e.g., therapeutic

i mrunogl obuk¢.gis Alzhenérzedisgase). vifhie diventien isdhased, Bulvas i patt, wartheideatifidagipn
and/ or humani zed vari ahl e avy chain. Preferr varLahbl e.lj ght, and/.or
var | abl o hodld SHRTHLATRE CLoR otorlARaer i sbeindixtind Pt BFEEDR
from t hegnoRRg hendfecli AR b AdheRirded and/od POREing RO RGRR: ADstkdph), and 20
vari abl e framework regions substantially froma human accept or

i mmunogl obulasseciatedevih amzloidogenis disardezd. | Siruckuyah andHumationalcwalysis of these

i | obul i " 4 h h key fr k i du f
the - hunran a8 e e REY Ridy s tepY apt RSB P BRI RE | dues
at certain piegigeudo assV TnfpafieslA a8 irvehtiat ettt hufnidtonef thy viryabdd t he

humani zed i munogl obulin (e.g., alter _activity such that it nore closely
mmcs 25 t Hegierstafihese agtibedies andnscondinglnprgvides forhumanized immuseslebulinetr ease

the i ogeni:-Ci{y t. i ' 1.0, jrent, the
nventi on. 1 e gudening, MR AR RUBRBLAR trdibddlep B FRDRUATET,
i ncl udes 3Démwambglobelii egamibodpfratremstiapatigulds taatigenbvinding éggaass,(Tiiks) (i .
e. , incl udgs ong, two or three CDRs fromthe |ight chain variable 30
regi on sequétmtwed antivodiesy as SEQ ID NO: 2 or includes one, two or three CDRs
fromthe heavy chain \{F%'i)l'lﬁgﬁé’esrc%ﬁipﬁginéWelﬁ&{taﬁtﬁr&ﬁlﬁﬁ)i foks bPind) -
and includes a variable Tranework regron substantially froma human
accept or i mfeatengt! anxioclonali agitibodies 4re alsy disclosed, g aiapadnypglentide repgenid, ded t hat
at Ieastzoon% Eterssia%ld%oog utithﬁl ffgameo nrlksarigsi%fiug ti esbackrmt ated to a
correspondi n& Rarine resi aus, CWher ern EaPYBEEKiHit ati on does not
substantial ly affect tNjethadd éfitheyitoént bhamgldaiopekio dikesises br diseidéns (@'%r,ndi ng. In
anot her enbodi nent, the invention features a humani zed i nmmunogl obulin |ight
or heavy chailghaimsr’s disepsgdiats dapbosed @ amrélar@@qeéhcaé@%pmsaﬂg kigs for use
determ ning . i . ) {e.g., includes one, two or three CDRs fromthe
l'i ght chai nlég‘?%hgﬁ?gg%g%?bn sequence set forth as SEQ I D NO: 2 and/ or
i ncl udes one, two or tAlseé&atbRbark noethddsef ixatifyishrsidusswithibltie fea@iain
sequence set forth as SEQ I D _NO:4), and ipcludes, a vari abl e framewrk
regi on @ébstlla%q%qnﬁf}amge%eawhmsaﬁg HRRAERRLIOT PEPRCHIRMBYLEE FinktioR 8t 161 heavy
chain s equeq&&tifﬁhgyés%és GiHadh 43 atnERble BNELIHAAGY R He &N GuianBdsSt i t ut ed
with the corresponding am no acid residue fromthe nouse 3Do |1 ght or heavy
chai n var i antbedies lmvigignpeoved bindieg affinfiies fanddoe wdneed isanuhogenisitys ethent ed
fromthe groug cotrﬁsi sti nc% of (a) a residue that non-coval ently binds
> antigen dir dBt] §° NERPCUNIGIEAgERtS adj acent to a CDR (c) a CDR-interacting
residue (e.g., identified by nodeling 1 S the Iight or heavy chain on the
sol ved structure of a honol ogous known i mmunogl obulin chain); and (d) a
" resi due 39ar tBdefddeseription of Hee Nrawings nt er f ace. 1 n anot her enbodi nent, the
invention features a humani zed. i munodl obuldin Light or heavy chai hat
i ncl udes 3D6 vari abl e zg&eoége&%aréﬂﬁmeny oilt'ﬁe amgno acu{ sequenc\és oiht%eﬂght

chain of mouse 3D6, humanized 3D6, Kabat ID 109230 and germline A19 antibodies.




" interchain petdchgAptedsigadicalsr 5 8¢leqt

vari abl e framework regions froma human acceptor i nmmnoglobulin Iight or
heavy 20 chai n sequence, provided that at | east one framework residue is
subst i t utyed (W,t1,t he correspondi ng am no acid residue fro?b%ﬂ%o £ 3D6
l'i ght or heavy c%ain vari abl e regi on sequence, where the franmework residue
is a residue capable of affecting light chain variable region conformation
or function as identified by analysis of a threedi nensi onal nodel of the
variabl e regiga, L%io% Mﬁﬁ%@fl%y%ﬁﬁ%y o‘fd’?‘ﬂé@h ‘i'—‘na:‘?éaté REERALRE Fls@id%gs."‘ﬂ;élﬁ
antigen, a residue proxinmal to“the antigen binding site, a residue capable
of i nteract iimfjcarestpaclinLDRH -aViLy sesitites.afplat b indiextey cahbnica/CI irderactiigt hi n 6
A of a CDR residue, a_.canonical residuye verni er zone .residu n

el foa Backngptadongnganiad DR si ¢

resi due on tvlggi&lulrface of the structural nodel. In another enbodi nent, the

. invention features a hunmani zed 30 i mmunogl obulin light chain that includes

3D6 vari &bl e regi on CBRarée.dgpicts anoatighivent3iddhd arghib achldenuatses efitheheavgi on

sequence set forth as | D NO: 2) d, i ngl a human a pt.or

nog! obulchrnghmoR 6 tumangie g Raree TS T tnd e SHERES one 6
framewor k r%ﬁEgMﬁh§Q$ﬁB&@£nﬁ§@@k&BgaQﬁﬁ@%yﬁ@PSiSting of L1, L2, L36 and L46
(Kabat nunbering convention) is substituted with the correspondi ng am no

aci d residue from t he Figurs 8 gitphidallyhiepictsahan APindibg propedies nf 38¢ohmuaic | n
anot her enbodi nment, the invention features a humanj zed i rmunogll)gbul i n heavy

chain that i348ddIDIDETRHF LS @ EpnbelsPSHREDREINERIAD tor mPEGEDB DG heavy
homn d0entbR16EHae BRERFRERyAR! SR, Fiee R bl Rfbeng b AEY 3

human accep gl rnvaria afmewor Pt ovi at at

| east one f miciyhitdd IBESLEHS ERAREEIDE, PRI D end 1 ODIP s isdisg towgg.of HA9, HI3
and H94 (Kabat numbering convention) is substituted with the correspondi ng
am no aci d residue frdtigirhd depictea Bgolhenmpdelrdi3R6/BHiaad . shejvivg osequence.

10 Preferred light .chains i ude kappa |1 .framewor k gi ans of the. subtype
coppa 11 (oot Dokt M "Vinds ShasBRts = sibBRLRAR e NG Pis AR b Mg
accept or i nUpNQPRORE NS aletiBaicale® iR 4iBBsfordabat | D 005131, Kabat 1D 005058,
Kabat | D 005057, Kabat | D 005059, Kabat | D U21040 and Kabat | D U41645.

Preferrdd heavy chai ndigureligteptieadlyedspicls the §ipdrirding properties of ¢pmerie PDOKabat

tion), f : f . ] f t h t
rminogl obuioH TREBAEE ¢64 £ e STERRFS IS 00HRYS ehhirie BEBERR apar 10
000386 and KahahiAP3 VB3O cllifeABSDBTH agsERALd A hgigrawgﬂtdegmsfmsw es a

humani zed i nmunogl obulin |ight or heavy chain that 1ncludes 10D5 vari abl e
regi on conplresmtstnzasuringdbe binding afdumagizet $DOCDRE) hymanezed DR doleggrogrted t wo
or three CD? fromthe light chain variable 20 regi on sequence set forth as
SEQ ID NO: 1 %‘r i ncl udes one, two or three CDRs fromthe heavy chain

vari abl eqregi on sequerngg,atis hriph AandEchd MeNkidld) of RthriRA3UBemdA

vari abl e framework regi on substantially froma human accept or

i munog! obuldhimériaiid6 r AP elagyecfrainrbraio geaticoeof PPAPPdeidet hat at | east one

id f the f K 1 d i,.s . backnut at t di '
s due, wher i n oai o RERUS A HEBEATSI5E) 8 SRS Py B BL I EHe

ability of theakiliei df HuthatliZe@ SD6ARiSsNHNID, chithefid B MuSiik OB RI{H 10058

i nvention features a humani zed i mmunogl obul'in I'ight or heavy chain that
i ncl udes 10DPmpEtd with murisg 3D foobipliagemABci ty det ernmi ni ng regi ons ( CDRs)

Sequencdlset fortn as. LE BERBLEATLAepoe of e rort Beob RS i) bftgmec” °"
CDRs Trom t ey Kukkiahel #9642 Bhind RIS PEUERPR PRI AAL ReADIREQr AR

NO: 16), and 1 ncfudes a variable framework region substantially froma human
accept or i mynmgireghial ¢adlsl i ght or heavy chain sequence, provided that at

| east one 7 framework residue is,substijut it h t respondj ng
anmino acid residue fr rfgf’i‘fege %%%ﬂe&ﬁ?hﬁ?ﬁﬂ%ﬁ%f a&lﬂgwg?{“&& %’14 egi on
sequence, Whepg.lhe BiQmiHeIéCresi@tdsdHA racls RIFPsEaiyr om the group

“consisting of (a) a residue that non-covalently binds antigen directly; (b)

a resi did® adj acent t dFigweDi@ depicts an dipRment efithet00¥yVHemid $id6 YH amgno acid
identified 5 by nodeli .he |iaght he i t he sol ved structure
1)f a Iholm)l og%?ﬂéent?ﬁso Al{l‘ %h‘#ﬁf’g%sgrlfggmsﬂhatéﬂ%%%}(,ﬁs]%l%’ghcﬁg) a resi \(;ue et

participating in the VL-VH interface. In another enbodi nent, the invention
features a humani zed i mmunogl obulin Iight or heavy chain that includes 10D5
vari abl e region CDRs and variable franework regions froma human acceptor

i munogl obulin I'ight or heavy 10 chain sequence, provided that at |east one
framework residue is substituted with the



correspondi ng am no acid residue fromthe nouse 10D5 |ight or heavy chain
vari abl e regi on sequence, where the framework residue is a residue capable
of affectygghéght chain variable region conformation or bEpgikhORsRE
identified by analysis of a threedi nensional nodel of the variable region,
for exanple a residue capable of interacting 15 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 canoni cal residue, a vernier zone residue, an interchain packing residue,
an unusual residue, or a glycoslyation site residue on the surface of the
structural Atdhede REBRH t, the invention features, in
addi tion toq?ﬁgh%%bgﬁﬁglp?uFﬁgns~1t£§£ibed above, a substitution of at
| east one rare human fTlepereenkiovesicfeatules hewimmmnelogical agememiddiethedsn be
substituted with an am no acid residue which is commn for human variabl e
chai n sequerfOERrE¥entNgAr tisaling Alzheimgrisdlissase of Sther amylojdegepicdisgaeesc dRebe
substi tuted iduioRt \EIEE R RACH 3ol B e G EAHBH ST MO bRodR! 0dous
gernm i ne vari abl e chal n’sequenc e.g., a rare light chain Tramework
resi due 25 damiweghbbBid, BDceaid MODS, effecdrve sisindidg beragatyidid peotsiagAfue.4 f om an
Al A17, A.18, A2, or Al9 gernmine i munogl obulin sequence or a rare
heavy chai n Hipdipgselpkle aad/onagerezatedhd P mpdiating phegasy tosisde. go of azgsesatadnyB),
germine resj - 48, -23, VH3- 72 VH3-21 or VH3-11-gernline
i rmunogl| Obuﬂeﬁﬁ@%@%@e}u\(ﬁ% %‘%&r?\{ggucél%%ea{hﬁ%é% %trogﬁ%%el'%\’/lennp P01 %’f e %ur es a
humani zed 30nvénmiendgfupibel baded bathe deedrmiiesiof ahd ghichahibdharaeidizatidred\ie chai n,
as descri bed above, ~or an anti gen-binding {a%%nent of said i munogl obul i n.
[

In an exenpl MFYATE3pd sRoRBAATY stri@urerdls vasigh hesl ksuy cheins efdbesee. g. |

specifically._hi } I - a bi ndi ng
affinity of 15?1'1 %gisotb h%éﬁbﬁ‘f\(fﬂfg%bgﬂ%t%ﬁ%gkg%ééﬁ?ég&%f ﬁ)rg%%‘flwgtrnae nbodi nent ,
t he i mmunogliebminogemicitant i gen bi ndi ng fragnment includes a heavy chain
havi ng i sotype yl. In another enbodi nent, the i nmunogl obylin or tigen

bi ndi ng fragnent bi ndsimpaugpglo Eﬁ?lieir}%"’é‘i‘m‘;/“@F%E?Iuaﬁgﬂﬁrﬂ%l%hgkﬁﬁpg/gbet a
any!l oi d eptigBbiehedly dith SOUE pEAAA Aérdcldnal Mﬁ%g'ﬂ%uliﬁ?ﬁ&@ﬁﬂ@d‘ﬁe(eihhe

i munogl obul in or ant’igen binding fragment nedi ates phagocytosis (e.g.,
i nduces phadreferned iminuobglbbulinsagrg), therthppetpt imtpurogiuling, are/ fentuagiovhich

nbodi . ' | obul i ' bi ndi.ng .f
b1 0od-br ai n ef SPURASRE Vst Bicen? B Bl A AR iy asiened
i mmunogl obul yafiable 1At agiks: iriasle llh@ax?f SR McliRERSp ] BabRtaiS Rictidigy d

peptide (A(3) burden_and neuritic g_stroph in a 10 subject. In another
embodi nent , wegeni(QLE) ffoghthesaenectonakimmumoglobphin{te gfensuimmmeglgeulimendide

3D6 varigpl 1 ; : i i h SEQ
70 N 2ehr R TRy o b S SAk Bl FrobBhaaT BEBAE BREOa bR 188, TT,
an i nmunogl giirdserfsutstandally fren dhurdamacéptagiramindghehuéia? meamcthatcthe afority

vari abl e heavy chain 1 S region %ﬁ)s t forth in SEQ ID NO;8 and a vari abl e
li ght chai n gy damevorkstesiqyes freilpprisibe hman Regeptor spayrage. 2HBWHEMOs R i ment |
the inventi of: batitiea of fesldRMRAHER obiﬁon%it_ﬁ?ésscﬂﬁg-saed%g ot AR RERN ity

t hereof, including a variable heavy chain region as set forth in SEQ I'D

NO: 12 and a ofth¢ highanizdédghimwatoglabulie ¢¢. g naltes astetityf sich bhat it nBEQcloBelN@ifrdcs | n

th i t. t i nt i f.eat hi ic i | obul i ns..t hat
"hol ude 50 TBBAT i AdeE e Renl A BF s TG deererE g A St Asftisk OB o
forth as SEQhtRuiN@nizéd mﬁmﬁlﬁgld,ugliw: 16). In yet another enbodi nent, the

i mmunogl obulin, or antigen-binding fragnment thereof, further includes
constant regions from lngae enedimentthepvension faaures sdunisaired imwnogletulin

parti cul arl y. suyi . P I | . i enting or
reating iy by S Mo fluddig PRt FEAOECaNAL e B RlEHERY
features a negioas(CDRPY(@v.ehiclulgs oiie, twe of thik CIDRa fMyhoihe BigRdhainiagiablee (€. g.,
Al zhei nmer' s di sease) that .involves admnistering to the patient an

. 3 ' g

ef f ect i V30 do®aige sequcaChIFHERHLy aSE QMR ANGR @b indlydes eneydwe or Huee GPRsiffom the

anot her enbogli : ' [ I i4£38] it t hat
el ude o RNy Shain AR KR Sher 2 el g B TR 4] g ARAR aVate
phar maceut i ciimewonkiregion shbstantieldy fromch lamean3@cesard iatnewhoglobutin tightcoreavy
nol ecul es, vectors and host cells for producing the inmnogl obulins or
i mmunogl obul in fragments or chai ns described herein, as well as 9
met hods for producing said inmmnogl obuling, imunoglobulin fragnments or
i mmunogl obul i n chains The present invention further features a nethod for
identifying 3D6 or




- 1D NO: 16, or any portion

1005 residues anenable to substitution when producing a humani zed 3D6 or
1005 i nmunogl obul in, respectively. For exanple, a nethod fox identifying
vari abl e WpHapmyes K region residues anenabl e to substituti gppiRyRleées
nodel i ng the threedimensional structure of the 3D6 or 10D5 vari abl e region
on a sol ved honol ogous i munogl obul i n structure and anal yzi ng sai d nodel
for residues capable of affecting 3D6 or 10D5 i nmunogl obulin variable
regi on conf i Action, . .10 i to

Subst 1t ut 1 o Angtfhadl ARt Gl o RASRIRIAEMREHHETOATIARE ? (1ve

vari abl e r ebpacamueigd &g eorgsporidinig musiae Ss{dueDwvhEein said BaEkRnlifatidh) ddes mat  any
portion thereof, in producing. a three-di nensional image of a 3D6

i mrunogl obuskpstantialy affeqi thsa |of thecghaimnto direciydbhindingaer eof . Al so feat ur ed

is the use of the var !I@Qtllcﬁlhér%g{ gailﬁﬁﬁﬁﬁggﬁgg%nfeg{ugg aﬁﬁmﬁﬁ ehD NO: 14 or SEQ

ereo uci ng a three-dinensional inmge
of a 10D5 i nimuegglobulid light b0 REaviyrehainrthglindludds3 Dohairiable@egidn oaipleteataciof .
Prior to describing the invention, i e hel pful tao an understandi ng

it may b : .
thereof to deterpigiigregions (FPROHE sofincludesns, thorqrdhies GRS e theclight fbper .
20 The term,., 1. LI Qe [ y ' I ei n)
refers to arY a%%g%‘ﬁ%ﬂg‘%‘ﬁa S%rfg?glg%]Sﬁgpnﬁbgﬁgéérgh@%%g%&gﬁ%e%ﬁ é chain
struct ure cd@BRsfromghoheavyohdiazusiatda tegiowsdquegite setfarthas SEQi I IO )nadoei ng
stabilized, .fqr exanple, by interchain, disulfide bonds, which has the
ability to grb@se%iacvgﬁﬁ@e fFeiRevaF Teguim, Suéﬁtﬁlﬁﬂ%léfafdwn AFHMED FREPR ai ns are
fol ded_ipt O iAMRLBRbulhl et 8F Kbayd UBBIeqib  Folifedih G AMAsPENATrh &N O 2
heavy or |ight chain po %peptld conprising peptide |loops (e.g., conprising
3 to 4 pept iresdieds pestibtebwith dedorespondigmphiag adiy résadue)frqrh dwteouss 3Ext

st ant | Qi oy o VARl aion B e g the dBebestor BBt [ o
within the JRIRIRSOhp doREIsERSoLaRE %smtiﬁ‘dt%ohféo{ril@ntﬁﬁﬁﬁdﬁnﬁgeﬁ aR&sitya(s)”

dormain, or the significant variation within the domains of 30 various class

menbers in tavesidesadjeentioaAPRats) e CRidrateractingsaidva s 2., dontfiaddyonoddlmel i ght

chai 0 208 & ShEERd oy SHAAROSARLY Rt P o RO SRR AR BRI B0En

"light chain constan onal regions O

domai ns on tdhainleadYd)lDresidue phrticipanuiein thé SM-VH ihrrfacd. er changeabl y as "heavy
chain constant regions”, "heavy chain constant domains", "CH' regions or
"CH' dommins). "Vari aBFéﬂOtH@r?@FWHBﬁ“t%EIWCQH?H Hires ahumanzedr red t o

i nt erchange ﬂlﬁﬁlﬂ% (AR LA VG i ! variahi . { riabl e
domai ns", " %L reg%ogkfélggéht%ﬁb%o%%rﬁgéﬁné@arsi agi%quaggﬁgélﬁg@ﬁ e heavy 5
chai n are r efaginbledraivewiork mgxina figead hymas aédep@y yimnbacglomdmdighnor haagyons”,
"heavy ai n.constant domaiLns.., "CH' regions or "CH' .donaj. ...Lhe tern
" f ogt n 20 ereBAE Puoen AR e st SR LA S s e h SRR YL Fdes
constant or coakbpliRg@aiiRd Afd AsiRR I thelf6 1B BD6ARhYEY hea®$ chlth VaddET et e
parts or portions of said domains. For exanple, |ight chalin variable
domai ns or rregionAeduenes, Wherethe frawayypekussidae istaresidueeapable od affeqfingdight or
"CDRs" inter r cd RN L-ons: . or .. FRS” . def i herein.
| nmunogl obulc?%{s% \ga?lggl%{;? %‘g'}ifges caa\rqfaél)%r E@gﬁhﬁﬂ?‘r%hdg{rlrtéfri%:d?yoarnaggsf%%rtﬁ%gi‘ orm The
term "ant i gefimdhdichdl ehodeleMBnyariabkf iepion] for axanply pegid@eapitig ointeradtingn
i mmt ul O%| obulin or antibody binds antigen or, conpetes with intact antibody
(i. e. 25w twithantiges, 3 wesidue proximal dotheransigempindingisiie igeidue erpabledd) f or
anti gen bi ndj | , cifd i, 3| E?ﬁ% ; A, Foppg ef ers
to the tertiqg{ré%cglbgt@gjuar%ﬁgfégésgygtagﬁ%&g% fa)o yﬁ%%%%‘g ?e.lg.@g’ﬁggrﬂ% body,
ant i body chaiesiduejarcanonical resatyiepnvdrhier eade) resiffoe, aexsaphan patlengiesalne, dnl i ght
(or heavy) chain.conformation" refers to.the tertiar ruct ur e of | i ght
(or heavy) CHESTAEPREPEa BBEPUHRICH e crtyreiEn ook DB CRHHR FIASF on® or
“antibody 20 fragnent pQRb@ErBhbRIm lﬁteﬁl%riﬁvénﬂoﬁ?e%u&é‘sréhlﬁﬁ%iﬁdr ucture of an
antibody or fragnent thereof. " Speci fc binding" of an _antibody nean t hat
"t he ant i3fodyimemimidgiabslia fightehamishat inélhdesi 306 Yaviabknegige CIHs (g gorirsine thealdD6
epi t ope and,,. pr.ef er abl. does not exhihit signifi t,.crqgssreacti,vity.
ppr oot abl difl Fhigh Radtie rEiamaegor AR o S Pl RG o S Ay of
El\i/t 1I east f 106a6:|031g'on inﬂt?ﬂxogﬁ%ﬂliﬁ/‘ifafé%@é Mi_"r%ﬁéwM'klregiﬁH plefvfdb@&ldagatg/aﬁtsebné han 10'

, preferably greater an are nore preferred. Val ues
intermedi ate of those set forth herein are also intended to be within the
scope of the present invention and a pref;rred binding affinity can be
indicated as a range of affinities, for eXanple, 106 to 101 M1, preferably
10" to 101 M1, nore preferably 10g to 101 M 1. 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

-, — o o e - 2 1. I v



with non-A(3 proteins or peptides (e.g., non-A(3 proteins or peptides
included in plaques). An antibody specific for a preferred epitope wll,
for examy@.o21ffs7Si gni ficantly crossreact with renote epi tpei?gfsoﬂfkwﬁji‘e same
protein or peptide. Specific binding can be determ ned according to any
art-recogni zed means for determ ning such S binding. Preferably, specific
bi nding is determ ned according to Scatchard anal ysis andl or conpetitive

bi ndi ng ass ng. fr r

techni ques, TR RGP RUEE Hoh BB e s Ba B L Kbt 1 e
Bi ndi ng fr agi@ibesing Bcﬂu&lﬂoxﬁiﬁb sulfsﬁthted \E{tlﬁiﬂxe)cfr}rreﬁﬁindmgl-_amms aﬂgh-esicnﬂaa}m and

. single-chain_antibodies. O her than 10 "bi speci f| c" or "hifunctional™

i munog! obul themogse 3¢ hghichpiancvarighleiregiomssgrensst L apgt %Frﬁnil‘lﬁéd?eqtst ®inder st ood

t o have eac r
- "bi functi ong %’ﬁlt‘i’hg 32'-"199 %l ggrél%hlg : Mg@%ﬁﬁhg HA‘%V}gér@Hﬁﬁ%{ 1'ng g\d/% 3D6 varlable
di fferents heeyiyh 0D (eghaﬁdm mied 3136 Aawly tchain draih:leﬂe mgtloxb:telqdemg seti fbﬂh as SEQ

Bi speci fic antibodi es can _be produced by a var ods i cIud|n
fusion of h)a/IPrNQfﬂ}a%nddflc lndesa ﬁ.\@ner agegpjor rmawiﬂw{mgéea igaeeaor region,

ot a7 oGP RO IS LAY ok SR elggC T Mg ¢9Sing B4 1Y

i mmnogl obul H93 amiH941(Kmabat nmdba‘ntg ctmdgﬁ'honbi‘sesubstttutedmvﬂhrthmcmmgp@hhng n or

anti body that . ncl.uydes,at one ni ze | obulin or antibod
cha: POty ! D imind Sei 3R e AT A R Shiin N i seuchiie "t or o 20

“humani zgd i mmunog| ObL[j’ﬂefén‘éthgﬁt c}ﬁ'ins lﬁelmaﬁgdummdk regiamrbftﬁezsubgzpe a
"humani zed i nmunogl obulin Iight chain umani zed i mmunogl obul i n "heavy
chai n") ref ekapps U (Kabatreonvengiooh fbi examplea framgwaik rsigining fioim the acceptor| i ght or

var | dblo f AEIGPE Rl SabaUEL) BRoR Kt AY ORI R B sh S KUBETT, o

ant i body andogs0sp|1RNE 0050590 BLBATDMI @40 @6d Babat(DURE1646€ Pleferr@d hedPy | east
one CDR, preferably two CDRs, nore preferably three CDRs) substantially

froma non- h inghedenfsarnenserkiragions efrrb«r pibpe [ abai qomaention fRfRxemplast ant
regions \E] amé’&voﬂk‘? bnd Sm‘%g{‘ééc%ﬁr%r IR lc%uhﬂci{atdaf)fb biﬂsejlgokabalt fpthe case
of a |ight aln pre era three con ant regions in tfhe case of a
heavy chai n)OOOTlliQ Ka&fatrID 00OEE3, Kedatﬁ@rﬂﬂ@h$(eandel@ahath(l\é2@9,l "humani zed |i ght
Fofers to a variabl o rEgmesTAmIR by aRETion aF i P PGP R etin
1o et er Apiop Bty HER N IRLLIRA, 10P alalie it RRlcARRaR T ol | 1Y

i nunogl obul tegions (@]ﬁRsl}(@dyincTrkr@s phe,awe of ﬁmtts@@ﬂisrﬁa)lni thefligbhelmiteamahle

i mmunogl gbul i n, or anti bo tlaII nmeans th

al i gned ?(gt ﬁ eﬁl?r‘?r&fﬁq'feﬁffﬁ&;iﬁegé? fﬁ‘ggi B fIRB;é?aSg‘QEEg;ﬁ;FS%Hb%I son
ur poses Be )€ Fe -f&@ﬁ’ FQIEY d degur €

Br erl‘oer ably 95- gg?)??gelntr ty (I " ee.q, I gcal (hsugnge [ den]%6|)t y) with the human

framewor k or vwhbtfmew% iregion auhstantially ﬁ@m uman acepptendmmpmeglopalin light or
conservatrve ne
Cobeti tut | onaepEhih dhace, FARE S RERATOTRIAIET chd i BGuc RES
conservat i vebaxkhmtatédrrolanomesmﬂmmeh@sﬁwwdmmn saill dhcknuitatiomsdoeg ot | ne
substltutlons backmut ati ons, and t is often referred to as

"optim zAi oWbS@ﬂtlél}’lﬁff?&ﬁ?hE@bﬂﬁhpfﬁ@dbalélto dinent d\B BiRdinghr ase "substantial Iy
froma non-human i mun i nonhuman™
means havi ng an imno%@%ﬁﬂlgrgdlg% ﬂ?e q¥%“é%3§%%§‘%§%%aﬁ¥£%o 95%

preferably 9ﬁmﬂ5ﬁ@gld§ﬁlﬂm ltyhebﬁh@byichalﬂﬁfét 1r1917dkics DEH vmﬁalﬂ@fégidﬁent ical to that
of a non 15 hunan organ:ads a non-hupan rmg Accor di ngI y..all
regi ons or reyPplg@snigs %%W&&ﬁ“i’%@%) ot mRludes one (yeRthreg CRJES o

humani zed i nﬁ]dﬂl At ﬁ?l’ﬁl Qmosrar Oélgﬂ égg@ﬁdﬁ’se%ﬁﬁ%s ﬁjﬂb\‘léf é}ﬂ/&qﬁﬁudér €

~substantial ent to t res I'ng regions or residue one or
nmor e nat 3@e bnrmiwo orrt}mem@DBbd&drrnﬂreéxqmqmm vafiabletregion Sn;men@sspbfodhrag SE€yi on"

or 20 "corre i ng r si due" refers e o second
ani no acid O?Bﬁ]fgll ? g@ﬁﬁ@ﬁ@@%ﬁ%‘ﬁe‘d@idg@gg 5¢ @D«_I,e-lgh;é

equi val ent ) aaegfor fftmAfogobWlfH Bht OF héa§ CHME s@fhedcd, pros,tide@rrhmt I%ﬁét%n@r

nucl eoti de sequence, when the first and second sequences are optinally
al i gned for conparison purposes. The ternms "humani zed i mmunogl obul i n" or
"humani zed anti body" are 25 not intended to enconpass chineric

i mmunogl obul i ns or anti bodi es, as defined’infra Al t hough hunmani zed

i mmunogl obulins or antibodies are chinmeric in their construction (i. e.,
conprise regions fromnore than one species of protein) t hey i ncl ude
addrtronal features (|. e. , varrable regrons conprrsrng donor CDR resrdues

e o I B I T S



nore preferably 70-80% sequence identity, nore preferably at |east 80-90%
identity, even nore preferably at |east 90-95% identity, and even nore

pr ef er ablyoabbBast 95% sequence identity or nmore (e.g., PYusEANGHEE
identity or nore). The term "substantial identity" neans that two

pol ypepti de sequences, when optimally aligned, such as by the 5 prograns
GAP or BESTFIT using default gap weights, share at |east 80-90% sequence
identity, prehehARkYeshled9Sibsetanseh deoirkipondABAniRy sidieiRe iyt | east
95% sequence identity or nore (e.g., 99% sequence identity or nore). For
sequence cormpeust &9, lighy pi beavy yhain saabhle asten ssquenceswhere tedranyerk eepidisce,

ol gori Chm - eEICAREE YEREpE RARNGEE oo AR B RERE ERRR bR

subsequence direfldi (Bp4 asidae adidesit gaCOR; (t¥a OPReipfeddcying dMthuedel ¢s ideatified

. algorithm program paraneters are designated. The sequence conparison

al gori t hin t hernedaling|ths behton begyy chaipondbe saredstiugiig pf 3/hgmaelogons kneym
el at | : : 1GE, . .desj.gnat ed
or aor am par dgRseEoehfint i B A ASEIARIERTGag IR Bie PP EERRLITE B,

are used 15 int er changaabbtel@higidimendpibciBventibh Gareed a Rimagepdences for
conpari son can be conducted, e. the | ocal hono| O%_ al gorithmof Smth

b i
& VWt er man, IRBpnoslpulin fight ox hemiatipin thagnchden i) rarisbHUr&igh CRR SNt
| ith f | . i . : 7 h
For si m ar 1y At Ro o Faursrore il adeos Al M TR ol D3 034"

85: 2444 10198hhain dequamamroededthdt atrigdsconentrahewok rediduche sebstibuat with e ( GAP,
BESTFI T, FASTA, and. TFASTA i.n th { scqQnsin ti.cs. Sof t war e .Package,
Genet i cs CorfSBOTGIE NG 6id SEY BIrcEoBAIE MMM 1008, LEpt 51 Py ity e
I nspecti on G%gﬁng 8, lWheRUBE B&neRlori®tesidubiy 4 1%?1‘3}1? EaBRYr bl ul ar

Bi ol ogy). One“exanple of algorithmthat 1s suitable for determ ning percent
sequence i deshiint wariahk regiqu eonfern®Biosi arifiretion s identified Bt A81ysid afarthxeem  whi ch

i descri bed,.in Altsch et.al.,.J. MIl..Biol. 21S:403 (1990) .. Software for
or fore no clip Al LS i wiriatisebion, o e Saneie e e C2PREC RIS et or
1|‘ or t Bit 0%1%Chn§itﬁegﬂtliéfeﬂf DFdTRlub BrbxiMMAb tid ahtides 8EliY el dWesiddE cddaBleNat | onal
nstirtutes O a

] Ith NCBl |nternet server). Typically, default program
par anet ers ciateraséingsdth 2a DBes f@rdﬂe@ﬂlﬁc@éq@éﬁdﬁ,@dﬁﬁéw wihin Pﬁ@@%‘
custom zed 3Q_. . n. al F ] [ S,, t he
BLASTP pr ogr S S e TG PR & et 45 vt i T PRUAR RBEENERE R | E)
of 10, and timstdQEkNGS of a@iycoglyidn dite réside diethe kadfice &f Hendtiuofufal niydet:.
Natl. Acad. Sci. USA 89:10915 (. 1989)). 14  Preferably, residue positions
whi ch are not identi cal @Ptheesmbgdimghls thevaygniion fatHes: ak Uit ut i ons.
For pur pRS eSaBliligasddying 1818 sBdliohi1a) ichtlne e AimaRRAREWAN Ve Or
nonconservative, amno aclids aré grouped as follows: Goup I (hydrophobic
si dechai ns) :rebidug. Fatexamiple, a vaxe resideg can be sulGtinugsl with gmeminoadcidwgsidophi | i ¢
side chains):,cys, ser hr: Goup . Lll. (acidic si chains):,.asp.. gl u;

& oup 1V ( basEh g rip ot bpeoeh ShBaklp pdifiensss of Sptpengl A G R e
i nfluenci ng GRaieBidas bAbAdubShicd Hith a BIrRispGREndIRWB aMd readRBéha si de
chains): trp, tyr, phe. Conservative substitutions involve substitutions
bet ween ami nerra@ogeusgermhiee waisblechawsequasse (g e vt light chaibgramaytork residue

constit e i e 0 s_f ef.. of

anot her 25 praarabb gl B o hndttedienblfF st BERa 8l AL A B2 gen
with an affi All9 geintiliie imSnukogldbulisdgaechiceror @fratfelhea®; cHatframeworkiry@df canttet of
t he correspondi ng nonhuman anti hody. For exanpl e, nonhuman _ant i body

if th
has a bi ndi nepbsfutss; wigh @ gorresponding 2erfing residpefrm Blaﬂiéége»vy H3-2RaVE32/>bi ndi ng
affinity of $haleaglyfisi MidimfubedRil sl 109 M 1. when

describing the binding prdoperties o n i mrunogl obul in or anti body chai n,
t he chain can be descrihadtieasmbodiment, shealvértion featurésla hembniaed i gen (e. g.,

L0

A(3) binding'. Achain is said to. . direct antjgen pbi.ndi ng" nit confers
oon an ftht Sigm haltiiss 3 igbt R b hebRy B, asienrigy Aboysn Sign

thereof) a Saﬁfgeﬁiquﬁhgﬂa%tgem@@ﬁ& fix_}inﬂhoélb&ﬂiﬂ?%%fekﬂhﬁl!ry BBt Ohe( €. 9.,

a backnmutation) is sald to substantially 20 affect the ability of a heavy
or |ight chahmnamizal inectnogivbulie binds Gelg.nspecifically hinfle)td detaantyloid gpeptideadds )
the binding affinity of an intact imrunoglobulin or antibody (or antigen
bi ndi ng fragnment thereof) conprising said chain by at |east an order of
nmagni tude conpared to that of the antibody (or antigen binding fragnent

t hereof) conprising an equival ent chain | acking said nutation. A nutation
"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 inmmunoglobulin or antibody (or antigen binding

Y . % o oy o o o o



5 The term "epitope" or "antigenic determnant” refers to a site on an
antigen to which an i mmunogl obulin or antibody (or antigen binding fragnment
t hereof ) \Spgsidhsal |y binds. Epitopes can be formed both pepuye@bd-guous
am no aci ds or noncontiguous am no acids juxtaposed by tertiary folding of
a protein. Epitopes forned from contiguous am no acids are typically

retai ned on exposure to denaturing solvents 10 whereas epitopes fornmed by
tertiary f 0|\ﬂtH‘a9b1ﬁﬂi%gtaYﬁlhﬁﬁéﬂaYléa9tslt07 o t1r0ém W%?tloﬁfo‘h Iﬂ%ﬁ@thékrénﬁ‘&bdﬁﬁéﬁfe nts.
An epitope typicallyincludes at |east 3, 1, 12, 13,
14 or 15 amit manumlohmhaouﬁnt@gw bimding ﬁagmcntflm’lm |adlnavyv§1ahmmas/mg isotype

cryst al | ogr A0 SatheS e paHERtn  {RiruiBsl-ORG Retiies? BogH et pints g
Epi t ope Ma t 6, G
£ Norri o BRPAIGUGIRRR)R bt totubEbAREn ML EIHAR) ol efiled R 160
i dentifi éd ianothese¢mipddimentnihn dassayglobai organtigen hxh)tlingtﬁ;agnfenomedlaml body to

bl ock the bindi ng of another .antibody . to a target ant]

conpet i ti ve DRREREYIRSIS{¢ 8ajh U%%ﬁ@gp%mw)mf Retasgsieid @@Et&%rﬁArﬁédln Yﬁt&HOth§fsay in
which the ir

e | rEuaaak P L IR ERY shBRhSind BEh bl ls0dh08 68 8l
conpetitive blarrmﬂhm@ satgeayia yet ﬁldtmmnboﬂmﬁen@xﬁémﬁm@dﬂbuﬁinmﬂaﬁt@gedlbimﬁﬁg or

i ndi rect rad|0|nnunoassay (RIA), solid phase direct or indirect enzyme

i munoassay ftagment reduess kodrbesmimpioid peptide (BN byrdencandimgnitic dystrgphy ilvet hods
in Enzy Iog& %m242 (1983)); solid phase direct biotin-avidin EIA (see

Ki rki an F | nat ~aunol . 137:3614 (1986));, 25 solid phase direct

| abel ed assay, sol i d phasethel gnsteidimheliethe thwaaneyweaturaschiieriSeningl dbliand
Lane, Anti bodies: A Laboratory Manuyal, Cold Spring Harbor Press 51988))
sol i d phase thtiededg 3Peyarble qﬁslion@(qgit@s VREHE regicneseqpinges &t fogth as §iQ

hnnunol . 25(; eung et
al., Virol oé? I (;)62(%%3&% 9&%?) dln%@?i&tegte 8&:1&%’ tﬁﬁ %\Gbﬂ\?& tgétﬁ%g%r e? al .
Scand. J. | mmoumoklob8i2n, b7 aftigeddfinding HAgrhyyti tharkdly inchudidy avartabkaheainvlalives

the use of pur.ified anti o sol.i ce or. cells bearl

ei t her dg tﬁ@%@naﬁﬁ’3ﬁﬁ&%§ﬁgg%5§§?%aﬁaﬁ ]gﬁigﬁﬁ’ egion 2p s¢t dorth my nce
i munogl| 0bU|IU7NO(§3rIH%{ érlo‘t’lf‘er 'eﬂJBb@in{énP@hé ﬁv@iﬁﬁﬁ%ﬁgrewn ﬁﬁﬁﬁh&‘gl%lﬂﬂl bhe

amount of 16 | abél” bound to the solid surface or cells ih the presence
of the test antrgembigtisgdtagment hereof,yndvding e yaridhierheryy lcbinlregion s mézrénn in

excess. nti.bod nt wil |
o b spectd IBGa? Anf SpRECHaftahiin Tedlop B FRE  ERMSNTERL: Ben by at
| east 50- 55%1051'ér 68806dimend Bkinti6R Yeatides/ Eifimeric ManogdvbiRids P thchiileal SO
recogni zed by _i nmunol ogi.c cells, for exanple, B cells and/or T cells.

Cel | ul ar20r eciOi Yarishleaezions (@i -tthyprarishle 1sgiogsequensassat foythias SEQI%N%%%
h J d
that neasur &E'ﬁ‘gy 3 % gg?é}}oﬂfé‘i% ﬂbEﬁ’i%r?eh ‘?l?b %ﬂgu&gio%m] N&ShnfYers nhﬁlbém I ne

i ncor poration secretion ecretion, or
anti gen- depd'mgﬁmtthetelofrfgrt](mynducdbswonsl”aﬂtyeg)blmMmIg@hay) 10 Exerrpl ary

it ti [ t.erm . be f d with h loid
o ecursor pr ot el i (AP ITREBOBl e Braiey HOm BRI Rl Drul BT B de of
APP. Ml ti p'tﬁeﬂaﬁ&ftx@hﬁﬁh&lfs afif&d @c@ré&enuﬁgbr AR Ly ER R/ d RS, #En\PP770.

Am no acids w thin APP are assigned nunbers according to the sequence of
t he APP2B i semﬂbmhmﬁrsetbe mvgntlortﬁaamla Metbed of preveiding P 50&ihg @l anyleidogdnds t h

as SEQ ID al, r ef t ei n. as | oid tide
and A bet a) Gk (et Al § ickeeF il o Rpd b 38 i Aoy <SBFR o
APP (A339, Afoddfs of%%an%@ lirb}rﬂlﬁogagulﬁ( AR keribht Befelif! On ab8theL¥ABRiBent

consi sts of resitdues 672-711 of APP and A342 consists of residues 673-713
‘of APP. As dhe ényentionsfeatyrestpbaimaceetiqst eerarasitings giat apjudgyn Idmemeént secr et ase
enzymes iv Vi [0Sl ' rt,(fo am no
acids in | enlﬂﬁ?n%ﬁb)bgl.lﬁéé gles'g:ﬁ%%g IP%{(MP ié%aggé&ﬁglocr@h ﬂgo fea edg%f:ds in
"lengt h. 3or efieslaed negleicapismoleculey, Ivgﬁ@ﬂs(a11dhb§trcﬁimﬂmpmdual&gd1@§Cr| bed herein,
are located within the N-term nus_ of the A ptide apd i nclude residues
Wit hin am noteyngglopulins @flw@ogbﬂoeh@fragmmﬁ Pb?h@l@ﬁeéﬁf@@ horeim agwellag 1.6,
1-7 or 3-7 of A(342. Additional referred epitopes or antigenic determ nants
i nclude residues 2-4, 5, 6, 7 or 8 of A(3, residues 3-5, 6, 7, 8 or 9 of
A(3, or 25 residues 4-7, 8, 9 or 10 of A(342. The term "anyl oi dogenic

di sease" includes any di sease associ at ed gﬁth (or caused by) the formation
or deposition of insoluble anyloid fibril Exenpl ary anyl oi dogeni c

di seases include, but are not limted to system c anyl oidosis, Al zheiner's
di sease, mature onset di abetes, Parkinson' s disease, Huntington' s disease,
30 fronto tenporal denentla and t he prlon related transnlsS|bIe sponglform

- g, D S 1 o




characterized by the nature of the pol ypeptide conponent of the fibrils
deposited. For exanple, in subjects or patients having Al zhei nmer's di sease,
(3-anyi oiyoRs Q84N (e. g. , wld-type, variant, or truncahgfl/Ug ey oi d
protein) 1s the characterizing pol ypepti de conponent of the anyl ol

deposit. Accordingly, Al zheiner's disease is an exanple of a "di sease
characterized by deposits of A(err)" or a "disease associated with deposits

of A(3", e.nf3thods fd} préuchipaialli itiméhoplblBAd, ifinupBloBlin fddtert e TS
"(3-anyloid protein”, "(3-anyloid peptide”, "[3-anyloid", "A(err)" and

"A(err) pepimgsnogielailipedgingnt er changeably herein. The term "effective dose"
. or "effective dosage" s defined as an.ampunt sufficient.  to.achi,gye or at
| east partially achi eJ_ ePﬁéelﬁé%‘fepﬁ%P @’f‘@gﬁ‘%’? %_ea ’%%‘ihﬂﬁifﬁ ld?rﬁlgflg%gﬁ i%al | y
effective dogp5 rdsidudehmbRblé® saBstAIRH Wheiirbiedignh htuRaibedE3 s optomEast
. partially arrest the disease and_its conplications in a patient already
suf feriny f iomipegobiling tespectinghyy Aot exanie ta pethpd fortidentifyisg vasiable depend” upon
t he severit ' y! : .ent's own
mune. syst SR RBCELBRTEILRS Atfabibh SERR A0 AR Rockfe REler 0
subj ect st hdimehsionglomiuerest the 3DBoe pORE aatidble egidiher apstid onidlegdugent .
"Sol ubl e" or "dissociated" A(3 refers to, non-aggregati ng or di saggregated

A(3 pol ypepimaanoglebidin siyrre aydpanalyringsaidgmedel iagssidvgy capabie of gischngpt i de,
for exanple . . . X

Alerr ;<4r2r§) i gDﬁg)?il g@é%‘%ﬁ%@?@&ﬁ@@%ﬁ Qﬁx’ﬁggggﬁfloﬁﬂggoﬁ ?Agﬁcgfo%]’os(u? %g“%r esence
of hydr déphobdstiueesinehedde @tsubdtaution are dentifed f Thdiavaejoni fdehdrfeatare? Gseadf t he

transnmenbrane domai n of APP). One th t epar 0 e Alerr) is to
di ssol ve | yUBraRL dedlup s ‘aE)_%%@ﬁ?&rﬁ):ZBﬁg@éthgﬁl.oz‘ﬁ?&amééﬁ‘ﬁ‘topng
sol ution i Stlfe‘?ébtf,rihflg&&ﬁféiﬂgch thidE Mefdidhal 1R e@a@[ﬁ@ﬁﬁxhﬁ&ﬂg%lﬁﬁn D6

| munol ogi cal and Therapéutic Reagents 25 1nmunol ogi cal and therapeutic
reagent s of irmsnogloarlin dwing orpernaie thereafo hdscsfeatvied inthensgehtheorriabie i bodi es,
or functional .or antigen bindi f ts r-eof defined hereip. The
basi o ant | boOERREE B ouhes SPQ RS & SREuBe B eEamEion R hbin (<.
Each t eti§ amp{ ploBuéife R @58l ddhersival iﬁﬁgé bE2N 0PRihmuRbglPRIIDEPDS de chai ns,
each pair having one "light" (about 25 kDa) and one "heavy" chain (about
50- 70 kDa) . immaneglobyimdiaine pnfemain theseali on of each chain includes a

vari abl e region of about 100 to 110 or nmore am no acids primarily

responsi ble for antigen recognition. The carboxy-termnal 18 portion of
each chain defines a ®oiostoaddscritdng the igveintiamn,iit shay &s helpfil b en datersedridégt or

function. Light chains are_ classified as either ppa or | anbda and are

I er k
about 230 r d&repfde sstforth Aefimtionsof priaip L5rme t%g%u%qd afies as ganuna
((err))pgmu (err), al P » Bafitsddy® - 600
resi dueszoi n | ength, an Q(tjéer?? ﬁrgﬂ‘_%gé‘laogﬁ%o y's | sd tg‘bs{é"%ge‘?g%g@%g%he‘#gﬁ, | gD
and | gE, r esgfessttd aehytigeBetindihg axofeinhavihg ghbasic fiairnwlaeptideodhdcstiuntuoe domai ns.

The terns "domain" refers to | obul ar. regi of a.protein, for exanple,
an i mmunogl GBRTTHESE ?‘é{ﬂE’F%cﬁ?a ‘%ﬂﬁﬁﬁ%@?@ﬁuﬁf@&mnsahﬂfr%%@%n@r ﬁ’sa“ﬂlﬂﬁﬂ ude,
for exanpl epy3ntefchiia\disubed bodds, vaaashatthdabiligead spycifiddy|vaat sfigeheBbthand an
10 interchain disulfide bond. Intact |ight chains have, for exanple, t

donai ns (VL haay and)lighhehaing age folgedaintp domaaings Hnterm f'domaigargfireto & glgbular W?i ve

o H NPT A . .
var i &5 angraibfhot dhlay 3F leht Ghin pOiirdhlad i R bR ooBO P £ eorloiine,
nore am no 3abdseptidd opd)stabdaeld, fohaiampid, 9 BLPlehtad shistt ag/é infthcha@gi on of

about 10 more amino acids. (See generally, Fundamental | mmnol ogy (Paul,
W, ed., 2ndisulfiderbondn Domains areufuythey refayggto hepein g5 “conggamt or “taciablpl, based

reference in_i irety for all : ) ari abl e regi ons each
1 Faht | heavy deihS Bk s sRineRld v B8 SRR T A6mEfs of Vel A MEBlrs;
anti body hasn thexakd 6t R@n&hkte ombke 8iPthe significhhinliatamivitein tBOd&hsinesf f i c
anti bodies, the two binding sites are the sane. The chains all _ exhibit the

“sane gerfr alvaEPS [Issmenpers iy the Fase 0§ a cyabley lomaim mlmstant” slgmains onpthg
joined by t j j S otelags] Al :

det erm ni nghft.gggfﬂc%{s)&%ﬁ%%%b%ﬁ%? %{rag%% gl-ygécscﬁgfri?ér%ﬁg%oal ns Iggl% {rzge(:ol'l }%frc\%arﬁll y
produced chabonsangdomamsBXiile'ssgidnsort 1C1d dopshey). S€qmetant’edovhaindon the heagy ed
during cellular processing to produce a mature chain. 25 Mature chains can
al so be reconbinantly produced having a non-naturally occurring | eader
sequence, for exanple, to enhance secretijgn or alter the processing of a
particul ar 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. FromNtermnal to C 30

term nal , 8Qbfgdsh ght and heavy chains conprise the domai ngchfy QQE%} FR2,
w 623 CT/US01/

CDR2, FR3, CDR3 and FR4. "FR4" also is referred to in the art as e DJ

region of the variable heavy chain and the J region of the variable Iight

chain. The assignnent of 19 am no acids to each donmain is in accordance

It orost (NerRBety el FBbnargRpbeas ey RIBLARR Rl MAARER ),

aI t er nat i ve cehstanttdomainsd61CH egions baéCHedampme)od%ﬁably” Ghmbhs andlic light , J.

) Bi ol 6. 901 (1 42: 878 (1989); Bio|l. |86:651
(1989) 5 (hég%‘F‘r‘i’é? &eééﬂegd% e 1%39& @&% Bvaeab?ef;rems é!eh*acrham and
i ncor por at eq/aRbiE BERARFE S VIR rbd16hd P'VL*&H{ A9r “@ddat RRIARI on B lﬁﬁéf
- Anti bodi es Tﬁer apeutic agentsféo1 t(he |nventa|uoshj i ncl ude antiﬁbo%ll} eg t
speci fi cal | whaid a referted ta{iBershangehlely as hqwmeham obnstany kegichsf) ‘hgareschaBuch
anti bodi es can b m)nocl, @,, or. 81 Hil%ﬁ me such anti bodi es bind
speci fical | y° {% 8“’&5’6# gog; ?9‘“\%”? out binding to the sol uble
form Some bind speci figaby oh’h?ef&@'tdl@b@rtf)%dﬁl% bitinolin b ¢ he
aggregated form Some bind to gregated and sol uble fornms. Sonme such
ant i bodi es bheludessonstandtonvatidbje dnmams asn@ﬁmd herefng asrwell asx(@r( discrete papts 889,
40 or 41 ) 15 with ndi ng-to a nat ccu farm.o
(e, A pouia AR i domesR oo Retic deBl sntir Ftahle gt R 8P RSARetol ¢ hou
bi ndi ng 190 a‘cslh?retnemhm derainiaR ré 1665 @8 “ODRE” iferfpedso atxm;gt“ﬁhh{&woﬂg to
full-length anylaoid Er ecursor protein. Antibodies used in therapeutic
net hods pr efreglam \oriiBRe’, andefineddiereidnst ant regi on or at |east sufficient of
t he constant region t _anmn r 6:id9G 1 is
preferred 20 because g |t%%g)\§|hlrl1%gé1 Bo Qs fegﬁﬂlm?mﬁﬁ%%n&}s ypes for
the FcR redephoflhorrmlfagaentbindiag lfdagmeﬁf’sﬁetslté a@oE@bpﬁded@@{mSoﬁﬁn al so be
i i tibody has specificjty for A(err) andthe

used, in which one armof the a

ot her for aﬁmﬁen}oghgbﬂ%w anPER PIOGA SBHEEPIG8 APRRCIER Wilh ﬂfﬁa%@@PP‘)dY\M F hWih

bi ndi ngaf fi I

101 M1 1?| nctritlj gxng afﬁo ﬁ% ﬁolﬁgghfcﬁtﬂe %Jeg%g% %&é&gg é{e?lg)(l ef-;ﬁilgycl onal
sera typi caIHnydmg))nﬂ%hemenn Soodformptibiat iefans tocthe wmnarbe‘ducﬁsreb]f rad:rastgmtm sever al

epi topes al ong the th o 3. icl onal sera can be specific
to a particdi® g’? Bg%ané kb%‘fy %ﬁ%\@é’%ﬁ‘(‘?, no tg 6 Ef)fff@(’i‘%g% bi nd
to a specif ithe pRtateMEh ok heé\ryé\emﬁ YokfoRthatten rbfersao aRNEATaRRithRARE oPé light
nonconfornat i onal epitope, Prophylactic and thera (g,eutl c efficacy o

ant i bodi es danhesy} ewinevprigbleriggipheandrthepleyess ‘@ntbo rﬂoﬁﬁlﬂmﬁ@eimplﬁoﬁwr es

cpi t ope g ¢ Nyt EaBinfon RS s AR AR ERe G BT oLRGE, BT o1
20 nat urthéredf. 3 designated 1 ). Sonme preferred nonocl onal antibodies

bind to an epitope wthin oa(;, and some to an epitope w thin
5-10. Sone preferred ar?’??%gg}’ r?ga{lén@{ﬂdb’wt%tﬂ}?ﬁ atpadnebitsys 1- 3,

1-4, 1-5, 1- . pe
Staiting at PR IR for .“ng%a%‘*éﬁegfg? EdoRgl ekl SR SRR
preferred arsiglﬁﬁcﬁxxeSroissrﬁcmmyt YWapmetinbld? ugpx‘efmed bimdipesineluti bindsigduidsarl 0- 15,
15- 20, 30,,..L! 20, . 30 o 10-425 ;0f By -1l recommended ehat such
ant i bOdI%:g t?éfglgx %@Héﬁf ffg)r3 10 Q/sr ?9/921?11 ?rh®(‘ e“ﬁﬁi‘&kﬂ e %é?gb%"g'é’ n the
Exanpl es bef@eRrdbhPorehief thax 20PME. ark inoi@preReRA. VauRd idBidtedif bethDseadt | bodi es

to epitopes wthin residues 10-18, 1624, 18-21 and 33-42 | ack activity
(e.g., |ack forih hatsin myalspmtm@dde bpmﬂmﬂmcmmfmrmenmvwmar@at he

h Al zh
peurt (16 patiok gy AIRRCAREIM LA I e B SEREL: ot BSRIE FLNO0S
epi topes ar el iR, pREGHbIRNDT oK' R C aivrb pre@smblii 6t or w0 BEgUBaEtBOLY tHk

_simul taneousl|y. Antl bodi es to anyl oid conponents other than A/3 can al so be
used (e3§ , ‘sloss moterbibi ignificapberpssigastivitd s onedhat vl met appregiablpbiaddée akan be

directed to e Whe ody
is said to bin Sl?‘ﬁ% é}hlg'p%t%gag{ \%{d;é %I ahb?es]grg%{n?acg%ﬁ {.iﬁé'ugé&w it h‘E %ga&z-ﬁf d?
for exanpl e, thuhwpcificallyetands toA[ Wil ap Jﬁlémzi?dljr bl buewillfriot sighifichitidgadto a
pol ypeptide containing the specified residues (i. e., A3 1-5in this an

exanpl e). Such an anti body does not necessarily contact every residue
within A(err) 1-5. Nor does every 20 singhe am no acid substitution or
deletion with in A(err) 1-5 necessarily si'gnificantly affect binding
affinity. Epitope specificity of an antibody can be determ ned, for
exanple, by form ng a phage display library in which different nmenbers
dlsplay dlfferent subsequences of A(3 The phage dlsplay I|brary IS then

T | o o o . o Y




21 useful predictor of therapeutic efficacy. For exanple, an anti body
determned to bind to an epitope within residues 1-7 of A(3 is likely to be
effectivewbnnﬂkgﬁenting and treating Al zhei ner's di sease %ﬁﬁﬂﬁﬂpﬂ%s§o t he
met hodol ogies of the present invention. Mpnoclonal or polyclonal antibodies
that specifically bind to a preferred 5 segnent of A(3 without binding to
ot her regions of A(3 have a nunber of advantages relative to nonocl onal

£t bod? i . e A3
Frst. for cAMpoiabdrblior baMRREe 8 nBPhK RABE, oF Bk ireiBFhy (L7, i
to pref erregdlapgse MibatibotR kpeciidfiod B preférpdddpitdps adl, fof eaniplfadi es ef fective

. Iin clearing amyloid plaques. Second, antibodies specifically binding to
preferred seignlicantly grosigact withcemetetnitepes e the spoe peoteip oF petidanmppesi

deposits wt i Cj cl earing r ] j i APP.
polypepti de iidihe bA(BEARHtE! FRENIE GIRPARE IR Pleab A Pbelpina oty o
Nonhuman 5Antbitdifly.eBrefdieblp) peeific birtneis ideterrhmad ueweding fo BeHtetarddatialeidi es,
for exanple, 15 antibodies having specificity for the preferred A(err)
epi t opes of ANHEOT CARBRHITVSPINdSHE ASSAYR | bodi es can be used in fornul ating
vari ous therapeutic cogpasitd f i t i de
conplenentarily deter %?ﬁ’g%a%g‘% gﬁ.sar% %}? d{fﬁg%grr%%é%ﬁ%nﬁ %&Aﬁiﬁngjﬁl %Ségf g¥
chi meri ¢ antednapeatison dhemical bledvage o attadt iminahogipbuliitse Bindidg fibgroentoinch@ehunman

ool b B R B Bl 1
Al ongerlmolcib%;géiﬁgeop (T iﬁ(rﬁﬁt{&gl&%hgﬂ@oﬂ dﬁg}&g%g%%ﬁﬁﬁg@%ﬂﬁlh{)& A(err)

or anti-idio Ic anti bodies to an anti body to can al so used. See
Har | ow & Larestibsdppisandémiood pohateedchhyf itdfindieg sitesfidentmall A bippsds)’.orSuch an

i mmunogen cap.be obtained.fyroma natyral .soutc by. ti synt hesi g . or by
econby nant - Sigpestrbatiegy| Bt ibnd AT niYial the SE- SRR
fused or ot hewmi ffrs GRABYE diFebrdt bihddngCates.i Bisp#difié Bhtibodas caf 56 plolfebdasl oW
Optional ly, the imunogen can be admnistered with an adjuvant. The term

"adj uvant " refietysofimaethodsdnploding fesien obitybridemias or lénkingef Fab' Geginentet$easn wi t h

an anti a - Lheol 0 t, i , .
i st ed o1 S HAREIRHAGN PR RSE il 77230 0 A R g
Adj uvant s cah Iawgreinl48n54mrese (rv@gponse by 30 several nechani sns including

| ynphocyte recruitnment, stinmulatign of B and/or T cells, and stinulation of
macr ophages. Sever al t?%%@“%fhﬁﬁ?ﬂ@%ﬁﬂm@ﬁﬁgﬁ@uh%eﬂf5@“@@?@@@@&@d22“m“5

bel o Conpl @5 fefiBgloBuid bt yAfBbaf Bal AURAeON LAEOPLRRSADMRRbaloBulin

preferred for 1 nununiZation o aboratory anima S or guihea plgs
are typi cal | or anibollyf draim@lkei, aglepsilone homanizehlight odhemy chrimhpThe termr epar at i on
of pol yclonal, antibaodi es ..., f.or ,passive .protection, .5, can b er.f or med
2s Fol | oh. poBaized SnEhaadh el Gin 7 orpenthn EPOROR FIFIY o o &1 PYBAH(E 22,
pl us CFA/ | FAnaflinbgisbulin digdt eHatdraii“Edadbedintmiidgidbulin Be&8/LHam s Ridre & £
fromimmunized mce. 1gGis separated from other blood conponents. Antibody
speci fi c forimmenoghahykis geanthodyisBaipat ¢ alight op heavyi cheinpiespgctively) having a

chr omat ogr aphy. . - j e i fi ti body
s obtai ned pofie @Y RR fclaeRRabatle 3o FBigpl RHBRATRANG AR bindlL )
used for nakinguiogishuliopabntitidybadcempleMentcityodatrminiap réomy (EDRsP (. ggai nst

a fragnent by injecting the fragnent or longer formaof A(3 intg a nouse,
prepari ngp hylsast eaﬁéi)%wfg@baémo@%@m qu%%rahlaéﬁqes p%é swestagtially framya
speci ficall y, ¥

I Shrhd i : [ ' r, pindi ng
to a specific 1 rae&gl on oFIC@H@Egﬁt{l%gé%ﬁtfﬁg?ériﬁ%aém&tcﬁgi@ﬂgﬁﬁﬁs%'g?’c??ot her
nonover | appi legst bnagorstens region’groridrethe@dt, é the caseesfi anlight almih.eand peedegablys hed
by det er mi ni bi nding of an antibody to a.collection of delefion putants
‘of an Al 3 pe ke gonsiaRt tagons 1 ? FRse ?éﬁa‘aahéwb-oﬁﬁmnﬁgmsm Yagiable
anti body. Bi R:gioﬁg (£BD“REnATAANREE chiP Varfd R RERn” BY “WeSinSsed HehBtchan ELI SA
The snmal |l est Tragnent to show specific binding to the antibody defines the
" 20 epitoje ofarishls ragiohhodlers 1l a wriableiregipy thabipcludpea ypéabild frameworkaegipe
determ ned b C etitiqn assay is ich a test and reference anti body
conpete for %’]bﬁt&flﬁ%& %01}3\(‘5‘ Hman IF%WEM’/B%I’( oraar?él%?) &t Wé%plﬁrﬁ?r}%rbtai es
conpete, then they bind to the sane epitope or epitopes sufficiently
proxi mal such that binding of one antibody interferes with binding of the
other. The preferred isotype for such antibodies is nouse isotype |g&xa or
equi val ent 25 isotype in other species. use isotype Ig&a is the
equi val ent of human isotype Igd . 2. Chinferic and Humani zed Anti bodi es The
present invention also features chinmeric and/ or humani zed anti bodies (i.

e., chimeric and/or humani zed i munogl obul i ns) specific for beta amyloid
pepti de.




30 Chineric and/or humani zed anti bodi es have the sanme or simlar binding
specificity and affinity as a nouse or other: nonhuman anti body t hat

provi des B928ia%ting material for construction of a chi mprirgsRf4cRkyTRNI ZEd
anti body. 23 A. Production of Chineric Antibodies The term '/chmri C
anti body" refers to an anti body whose |ight and heavy chai n genes have been
constructed, typically by genetic engineering, from5 inmunoglobulin gene
segnent s beljeghinthd Rglbnk (EDREsubNLRIMS frdrl b nbH-MRaf imirhGopekilie (V)
segnents of the genes from a nouse nonocl onal anti body may be joined to
human constaﬁfﬂquﬁ) segnents, such as 1g@ and I1g&4. Human isotype 1g3 is
. preferred. A typical i I.Ce ' IS Il]%éRI’I rotein.. si sting
of the V or antigen- bﬁ%%ﬁo@%@%ﬁ%n@ %mtﬁglﬁglgg anti 8%99%11%0 taﬂ%ﬁ@‘yoror

ef fect or doffaibstahtislly Burkéh ibeene than twizadyign& toR et iniurekldbulimot zed
. Anti bodi es The term "humani zed anti body"” refers to an antibody co ori si ng

at | east 2 on@nidbpdyraniBensequensegfor einpAsisan puHiosss, the dpgion shargsc legbliedd-90%,

subst anti al _Sub B%{ 23| fer . .Qpt or

i mmunogl obu %{erf&%wg@tl @9?‘3"3’6@@5‘? I ea%%ﬂoyg%ée}lt{t};cgﬁﬁllgec%g% qﬁ?&?)}&%@%@ﬁ%ﬁﬁi ng
regi on substlaritinadd fyarthework ®r oonsst sagidrhb@dyence( alkivang, gor éxampde, fdre donor

i mmunogl obul in or antibody). See, Queen et al., Proc. Natl. Acacl. Sci. USA
86: 10029- 1063%e(veY58 Fubsiititigns, senseasis seayence sEpsggontygennlipsubgHutiys,

5, 693, 762, %@él{gﬁ&aﬁ&ns?%nd th¥\ & O/ ﬁ‘ﬂ;duéﬂ&ﬂ_chQﬁs%#vatiUeQ‘flfrbs%ﬁoéggo Sensus
(incorporated by 20 reference in their entirety for all purposes). The
const antlOr egequetey substitupoms germlinasebsiitgmnsipskantatiahd, gndthedikt,is eftyn f r om a
human i mununogl obul i n. The suhstitution af use into.a human vari abl e
domain fr a_rré‘a%’frﬁc_sjifjosas_rr@ﬂlmﬁaa@'il y(’ftaoh‘}néag’thzfeg qnﬁg?‘_& @%‘P‘é‘n @?e RF&Er correct
spatial ori eni@tdnbally fromEndAURBMATh @R HRIANRE Bnticd ek asdRIe nbhe same
or simlar conformation to the 25 nouse variable framework from which the
CDRs ori gi n&nman” miehes hayingoin impamoglobolin af aitigdy kequsoeeeat lazat §0a93%, donai ns

from human antd bodi ose fr r e n extyo pi hi degr ee of
sequence idé)ﬁ?illeﬁagg'vﬁ %%h‘BOW%%@aF PZ"D?Z@% ??ﬁe%érgbm%ﬂﬁ?%%%to%@éh t he
CDRs wene dewinagérgahignkeavwnashmdnditmefagi n vari abl e framework regions can
be derived fromthe sane or different hunman antibody 30 sequences. The

human anti body sequenctsordinglyallirpgionserreidaes affa hymagizad frpmyeealebulinorhunan

anti bodi es : : . ' hes. See
Kot t 1 ebor oudhiiqis, Pror PASER AGRIEREGRILbr SKSHF LA We R IEEs . 38
Pr ot ei n EngiGiaRs, iaregsubst@idtiallyli8&dicalan dheGaortesporelingegionV\6r RRIMREGH Dne biaviong
identified the conpl enent argiqt%l .det erm ni rel%i‘pns of éhe mari,ne donor

i munogl obulPPHVSRERALERGIG hﬂa?f&ﬁ“%fécgg‘fﬁé ANARETPROBEIFHSY Phe next
step 5 hp t ocH@EPoAINE radiiueMrefirs tPRNYogidESH 488 b #RcbhEaRifoRRRIRENt s shoul d
be substituted to optim ze the properties of the resulting humani zed

anti body. | muglenide seiqnensadi¢h epcipins bt shmadie. aenuivaleat) nsitios iagla esgion oth

mari ne shoul d.be mnikm zed, because, i ntroduction, of rine.residues

i ncreases tﬁgm$ 8 ao#irr% ﬁlglﬂgrﬁcfdﬁ%d’?‘(’lgpﬁéﬁ ?eﬁqﬁalcg’ Wh%ﬁgilﬁs:tia?%ﬁglé- ant i body
(HAMA) r espasgentds diel optsally’slignb@ @binpadsdighhipsles.of det erni ning i mune 10
response can be performed to nonitor a HAMA response in a particul ar

patient or during cli rihederms’ humanizesimmpreslehingos tlaeamized watpodyd are

ant i bodines . ! [ f 1 af. LWnnENg and
hroughdar Thoraadite el IIRGR i oo AL ek 45 dBTR B
measur ed, f dkltlexghhiimaniayd Behesiglobplianor dmibodies tue chireeriwimahsizaedstrindioapeut i ¢
reagent, in serumsanples fromthe patient ysing a nethod 15 known to one
inthe art, FActURRES rgﬂP‘F%“é‘é‘nﬁF‘% ONE SBRFATS PF‘E@HNGIFWQQCIP@M and/ or
sol i d- phase 1 2rtal ] i am.t IRl e
‘region fr am%?@#%’ﬂﬁ%@%?ﬁseﬁe tr %&Hg?%g@ﬁﬁ%&r{e?ﬁﬁsoaﬁﬁgas gféﬁ{ehel r

possi bl e i nfrtsiduespna@rfo@idRnchivhericimmuwiogkbdlios otdintiiodigs, bodefirel herein. The
unnat ural, juxtapositi of nmarine regi,ons wi.th 20 human, vari abl e
'framavvogQ regi on can ?ﬂ?&?’i’niﬁ’lg‘ﬁjﬁ 4 cm?wwqyﬁe@@?%ﬁqﬁ?%@s’

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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whi ch, unl ess corrected by substitution of certain am no acid residues,
lead to | oss of binding affinity. The selection of amno acid residues for
substltugwag/hﬁ feterm ned, in part, by conputer nodel i ngpcf/peRYicssr

har dwar e an o tware are described herein for 25 pr oduci ng

t hr ee- di nensi onal i nmages of imunogl obulin nolecules. In general, nolecul ar
nodel s are produced starting from sol ved structures for irmunogl obulin

chai ns or defsé pefdriny eoisovmqu&mhﬂ@mt}o nkfe PRAGHIY aflcastBOBL afknfigx ani no
acid sequence siml arm% chai ns or donmains of sol ved three-di nensi onal

struct ures, CeAMEIgPIES wsatéeasbﬁﬂraﬁ%sd@wman@ evmgrea:a@@mblss@tdeaﬁh%ﬁ

S|mlar|ty|s cted as b ¢} o] uctca he
nmol ecul ar o‘i:u%ﬁceedﬁgﬁtﬁ% o Oﬁao(rrﬁ ?39 S Eeqlru?%ﬁ gr{%‘fti 8%ﬁ‘§éeéuen gﬁxa{ ity
are sel ect eiiehtity”maas tHaQtwoa;StﬂyIWpﬁHEEédﬁbﬂcets hobe @midlllyglhghed @@c&ias&@%e 70%
80% 90% sequence identi tE{S or nore are selected for nodeli ng) The sol ved 25
5 start? ngPEgraet A8 BESTHRHivsing detayltgpp sirights share pidleast 8 Obessapentet he
actual amn i i nodel ed,
and those | ReRFE Brekdtabiy S0 3% RRL A hor ARl B Chrc ARy BF1cBR SRS 1
assenbl ed i séqueacecideming ot morm(mg]d)@l%)baajueme 1Eemmjr bymotehe Fopsbgherics refined by

energy mnimzation arj b verifying that all atons are thin appropriate
di stances f FBWP?fhsé’natﬁB]tcg]@f IFAREE & g‘éﬁﬁlalr ﬁ’@??&seﬂﬁﬁlcﬁntﬁl‘gé‘c%%t Wit hin

chemi cal I'y ReRBtEcdnfikddS - Wi GdduRfced 981& bithRERstatRs T or
substitution can égl soCOIb 10 15 %gt eréngnedé1 fl1(|;en 0p ygexam natjon of the
char act &0 i stéfesncd setjhencasram cnnpm inte agxbmpatet, |suh$equeﬂoe (cadmdum&;s ape desigmiatedc al

observation,pof the effects of bstitution or rmtaﬁcl;r r&g ) g({],glarticul ar

ami no aci ds HHEGPSSEYa A q“%ﬁ%ﬁ igww@raaweramef% § dsugi GATHRGREC
variable r e%ﬂ@aﬂoﬂ@?@@%ﬂﬁn E&%‘Q%la@é&%@p&@é&@éﬁém&%ﬁ&mty%ﬂ @b}t r egi on
framewor k residue, the human franmework am no acid should usually be

substi t ut ed s@;uenMS)eqlatlveaﬂoéhc refferanea/sakensed hasedawi de depgnatedepnogtase ant i body
when it is reasonabl enectced thatldénq ,amdmge e'119e E%ﬂtgn NGy, lently binds

antigen di ré’%‘iafnffelf 2} m‘aj ACER'6 &riifSe interacts

wth a ¢PR Iilﬁgjcﬁﬁhgégglghere[rﬁ W thin about 3- 6 (err) of a CDR region as
determ ned by conputer nodeling), or (4) participates in the VL-VH
interface. 20 25 30 REWtEEaligHIe of prolerses fassOMPaBsanEag beicgrdnceds ey | -
include am g i S good
pr obabi 11 1y G HefoR gl i S E kb 00N, (802 B0 ER1T
accordi ng t byakd hdholsgealignineit algbrithot cfENeedlamanak akphseh, bylldiyﬂzbbgém4bondi ng,

e OO o e
Wien fragewqydy r8§82'44’4'?1%88?%y@8ﬁ1[pﬁ%ﬁz@d’m§@ﬂént§ﬁorﬂ|of theSé!MooAthnEQGHE, t Ut €

structural | oop residues as defined hia et al., supra, the am no

aci ds pr esemMESTFITheASbAsandaliA$bayn Wb?@ow Genatigs SoftweretRackaget i on i nt o

t he humani z od |ch r

i ncl ude am ‘r?ge P'% a&f'%éft?ﬁgr “gﬁ?@ ?']ICSP’J[ M&* aﬁ@?yré&v Cﬁﬁsﬂeg %h@

nore of the gelAaily AubdiR] & dlMEinreHERVRI6R i® Mdl&Rlh Bisog e Oneexampid stbul I n

chain, for exanple, in positions inmediately adjacent to a CDR as defined

by Kabat, orlgortiribes isceitrile donsiptaomining RerceB seatience idepBY land seavandcesk 26

JI\/B 196,901 e 0 nteract
W th th%gamsﬁéﬁ%@ %jgsthgﬁi?’?‘? % W c}]fqg gﬁo@é%ld r‘%lﬁcb%eétg(yz c‘y‘f{&l Blof

d| stort the2d6@08 (ISDBY. Sdftivare dorgeerfaking BIVAS Manslgseeiis puthel}e@ljaﬂaiﬂélthramgmo

acids may interact direct wth the a gen Sci enc 233: 747
(1986), whi dhe Nat Wﬂ@ﬁ%&f% @aotﬁ%n@lqsyg or@ﬁfé}rb@"@}d&ﬁ@eé%bls Ha}@ﬁe

am no aci ds t 0 I r@%%hﬂ

‘cont acts thggdt%&%lvll ﬁu@ﬁ??ﬁl‘HQﬁ&ﬁ@Bf‘ érh@t%ﬁ/eb ’léﬁ) ﬁdefé si dues t hat

n|ty|nt e ori gl nal Re
"ot herwi se ipatamnedexs cau bdusad @DR:rfcarg] tha ‘sequen¢embenpiahisss athalghauuaodéZe:dr m ned by

secondary structural anal ysis be in a.spati al ri on sufficient to
aftect Bcomaraion can HeokeiSinSar woi it Eates HeFTASTE Boten Wi, act
with a CDR a9 'a%rdl@ﬁ? @Tafarﬁ&p*aataa&aém@mg aadithe Bgoé'umzss&ﬁﬁg nodel
of the donor inmuno ., a conputer-generated nodel).

t hr ee- di rrensnamal(seﬂréﬁaﬂgofﬁ& @d‘tdfﬁ(l’wctl\hzd dcac{gSnzaUSd&?drO%ﬁt(l%@d)y shows
that certain am no acids outside of the CDRs are close to the CDRs and have
a good probability of interacting with amno acids in the CDRs by hydrogen
bondi ng, Vat der Waals forces, hydrophobilg interactions, etc. 15 At those
am no acid positions, the donor inmmunogl obulin amno acid rather than the
accept or i nununogl obulin am no acid nay be sel ected. Ami no acids according
tothis criterion will generally have a side chain atomw thin about 3
angstrom unlts ((err)) of sone atomin the CDRs and nust contain an atom

.. - P g—



atons according to established chem cal forces, such as those |listed above.
20 In the case of atons that may form a hydrogen bond, the 3 (err) is
measur ed their nuclei, but for atons that do not , the 3
Ais neas‘ﬁ?tgzﬁﬁigzv\een their Van der Waal s surfaces. Hence?e?)rilps?/ie@fﬁtter
case, the nuclei nust be within about 6 (err) (3 (err) plus the sumof the
Van der Waals radii) for the atons to be considered capable of interacting.
I n many cases the nucl plefamhily, le§idlié poBittor@fvhicl fe fof REftcaP@@et by IN
determ ning 25 whether an amno_acid can interact with the s, It is
preferred neenseryaivhamigernacidrabptiytions. &ivr purpasss@é classifyéaggmipharids COR 2 as
part of the ‘%ggf ; because frtomthe Vi e%oi. nt of sé}cr cture tcpeﬁeHS am no
aci ds behav®@ u%ogssaspcgptserx? NS TPPARERS PS> A0S i 45% SRR 4518 %‘%ﬁjabl e of
i nt er act i ngGabdpT @Jardphétit SidedtaidseleeiRst, aldbyalleu, itk Grodp Bdndufrayet anot her

. way. The sol vent accessible surface area of each 30 fiamework amno acid is

cal cul at®d hydroplsligaide chying): jcys.tsee thrnGaap [HHeeidisayde ehathsy:23sp; glugGroup IV

hypot heti ca I . CONSI Sty e i .\ i . .renoved. A
significant kbcﬂg? £ g#&hglgg)ge%&k%lh’n@ﬁggsé%%é%sgg?éé ggg%@fffég%%éﬁ angstrons
or Irmr e Shomﬁleﬁthlfﬁn)QElyaprbo; aﬁﬁasupwl (alﬁmduittoasi@a/wh f ahlsﬁﬁ?}@rﬁ%ﬁdﬂ @dﬁs@@hﬁ/\ﬁzgt is
at |l east partly bl ocke y the CDRs, and therefore that the amno acid is
maki ng cont é‘&:]%SYIWUPHS palvespstitaling dptvesp awang 35pds 18 (he siete A3sealNer- an ani no
acid may be : = di i | i.body,
usi ng al gor F@ﬁh@%%ﬁnﬁsﬁﬁﬁ? e&glrS ?‘“Eé;é‘gﬁ%ﬁ‘lb%@‘l %f&%\g)glﬂ%eoggssst@ﬁdf :548 5
(1983) a0d beebendf &iodtear ds, J. Mol . Biol. 55:379 (1971), both of which are

i ncorporated herein by reference). Franmework apmino acjds nmay_ also .
occasi onal Iy interact ié\%if?rﬁb]tyh “I@Eﬁ%edi lﬁamm@&fqbymlw 3&4#’%‘3??&& ppfzgen with
conformatiogy Qfﬁnztg?%eﬁ‘?g wfthﬁ;"@fél@tl% oPRRROFRE! o v E)Tf tl]ia'i‘ of the Qoﬁ@%&@&ga nbile

CDRs. The am no s at several positions in the franmewor own to be
10 capabl e bimamtwitadyi Fgr evaniple,htheDRshinmaneantipodinhaszosindisg affimatyif 404nd
Lesk, supra,,Chothia et al.. supra and. Tra tano a 9 l,.. BioQl.
215: 175 ( 199y, _uﬁ’fT‘ZS‘_? "‘96?1‘?06‘?1353?”_ fages Eg}%’%ﬁnﬁ%pgﬁ%@ ?‘éﬁe’nyggéé‘)l% M |
Not abl y 15t hé o’ acWsks ddscitsisb tedfigding prbBertied ofidinfrhumildtudn bt gfiboahai n
and 26-30, 71 and 94 of the heavy chain ?nunberl ng according to Kabat) are

known t o be chaipdbe ehai cambedeseribetbaged on tthabilipre “Piedranijgeaegbddes. 15 The

am no aci ds,at.. pasitions. 35.in.the |ight .chain, and 93 and 103 in_the heavy
o LS pRRRR A (r0Tis R o Btk b B ek Y SRS nbeR ot ekl o

posi tions, ¢liRuESeIebulin& cEBedy @VanPeea®istif@irh@heitiiiedhe speaRMifdingm nNo
acid (When they g%ffl.ler) to b‘e};Wﬁe)g_hurlr;arlli%eldgflinm_noalﬂgbaﬁén isl p?%f erred.
On the ot heprapgriy or bisding affinigs | Auedatianaist.e Werkmptadiprlos isgig towubstant@dlyCDR

regi on, sguc L1 ) i of. i 3 i

oot Q" b ArER il T AR LGB Ehélf «Plindchindded Hind NP AR BB ()
i n t he hunadeaegbes)ythe binginguffinity oResinthaeismimogiobufia ot antitpaly €od antipére VL- VH
interface" or 'packing residues" include those residues at_the.interface
between VL SHGIRETT %’éf‘?‘?ﬁ%‘g), cqrpprising;say| ghai @Y fideast ﬁw@ﬁaofr%%vf,ugﬁr oc.

Natl. Acad. cSgbare8fshaBer the AriRly(d28mike? bindmgRhitne Rl comPHiRi@-an

General |y, unusual packing residies should beretained inthe hunanized
anti body i f eqizglent dhiriarlad¢kingrsaith onration. thmutatioa fidéesanbsubstastiallyaffpeti@rgl , one

f th ' ids.ful filling.t Qiteria i bstituyted. |
core. endodi HEHPES) e B ibe Fhaih to et tins BV ik APk Te Ige  ereey 4R
criteria ar gjmkisiffihity 6flan AR &hANAbIVbulin R RBtIbSIyS@ BhtReh @bgiai@fé@mﬂ

whet her a 30 particular amno acid neets the above criteria, an

al ter na]t i ve thexeofhpempriging g olnin bh@n]]?lraefa?ipb@fmtm%@r @rﬂﬁﬂl@hfifﬁhe t hat
Dariant |+ mroragdyih aRlen Rt REm Al s AR ctfaon ot GERRE.©

descri bed hegdimuthtién.t he desired activity, and the preferred i nmunogl obulin
sel ect e%.o

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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Usually the CDR regions in humai uzed anti bodi es are substantially
identical, and nore usually, identical to the corresponding CDR regi ons of
the donoky@mMidedy. Al though not usually desirable, it ispSpyEhiaEs
possi bl e to make one or nore conservative am no acid substitutions of CDR
resi dues wi thout appreciably affecting the binding affinity of the
resul ti ng humani zed i nmunogl obulin. By conservative substitutions is

i ntended copbidtiatenfimSerdiss froaSinGhihogiibalin 8he sdghRntslRlong@gRo diffddentasn, gl n;
ser, thr; lys, arg; and phe, tyr. 10 Additional candidates for substitution
are accept ofP¥i¥an framework ami no acids that are unusual or "rare" for a

h [ | obul i I Lt T ] ' ptuted
W th ami no aci ds 1 rom theidear Japkbily (GO REATEIEEHEE IR WRAI g, °

or from t heargniitkalyesptcificalytbindss of nore typi cal human i nmunogl obul i ns. For
exanpl e, _substitution_nay be_ desirable \_A/nem he am no gci din a 15 human
framewor& region of tHECHIELSPEIPS PRLAYIRCBISICI RN Feters (9ra 11§90 aosi t i on

That  posi 11 B e el AnBfeSihin oPEARAR (o FBR o hdbolchs GSRR '

t he accept ospecificaliydimisu Hpitopess caabe fdratedtbodt frpmohiiguousamiindeeidsarr espondi ng
am no acid in the donor i nmynogl obul i r]:?'l s al sg%é_are relatiyve to gt her
human sequeReRONgHAISANKRY peifls Iixtapased bygertiqey foldipg g aﬁWteé'PyéPlé%ﬂes OFKE aci d
i n the humag b asitAbh; 405 ARl adlipbibily ellindUd 4adkusld dihiifie siREROVE!
by replaci ng an unusual human acceptor "amno acid wth an am n% acid from
the dondf amtichmad gpitérms forapddngertiorybioldigpire aypicaly lhstroarireatnénbwdibes, t he

humani zed anti hod e de | ess .i n ni The term.’ ", ag,used
et o1 - 1 ndRELASON e P S R PRS S D B A0S ApSe o1 b 1 1832 T han
about 20% by, wsyel 4 ¥mlm@Bsids heR uRgas tpatidfefforsREUYRNERShJS oB détemiiam@Nt at i ve
sanpl e of sequences, and the team "comon", as used herein, indicates an

am no aci d epatial comgrmations epiteres inghede foxSyample, xrsvpatrystallagraphyaad 2about  50%

of sequences,.in a representative |l e.q.For e | e, al.l man .l ight and
neavy onar n RSl R GER HeRbb R HIRE, seerh gL BTk Mok b AR,
"subgroups" A\érhsSsomansIeSulaMBbIoZ), AOIe6E P AL IMbry, Bo9Iyous to each ot her
and have the same am no acids at certain critical positions_(Kabat et al.,

supra). Wen deci di ng Abodies thahrespgnize Beisame grifons raa ke ieabifebin aufblnce i s
“rare" or "cQmmA; gggmg,,- i '

preferabl e '?o co%ésl?s er onlpgﬂtﬁhrhggggEﬁgngeﬁégggﬂ}é#cﬂgécgﬁgﬁﬁlg@aﬁeangu%fgroup as

t he accept orantibodietocetargdtiatitigenizl, acangedavekindiog assaps Competinve bindingdcept or
human framewor k am.no acids. that uld be identified as.part of .a

Fegi on underdelem RBARAERY & Whsh e aeliteb saci B weune pindne
supra. Agdi tyranafer&RE dhilidas o h 8omiteRahtisdt, S@h AAD. AAERBLAS typesen framewor k
am no acids that would be identified as part of a CDR region iulder the AbM
and/ or cont aompetfivebinding essaiparakhgwnGoRExdmpletolid phasailirectheandirechai n i s

defined as ine¢luding resi 6:32. Additional candidates for s itution
are acoept orappimaEe RIS o SR direior FiBser @A il Gifl a
donor franmevwghdwic ebapetitidRedseayQbec SHHRIVAY ald AnRkods iR R o BR2AURS8TY e t hose
that are rare or unusual (as defined herein) for marine anti bodi es at that

posi ti on. Foelidphasealirgat bibdatpwdin Elde(seeBirkiang etaln Jobnwadr TREd 4 4E2DXYi ng

t o Kabat,.and y.esi due.posiii;ons identified whi iff f Sus.
These. ddor ShE bR aiRrboial et SR pheSs ptiR ibsTunisplnch AFeb (@ FRRRRE
mari ne sequeindd.ahb, MiboHiceN RABOrAch) Minidnl, CHd Spahg Hafbiod Bess {11988))asadid
predicted to affect binding are_ retained, whereas residues predjcted to be

uni npor t ant BHgse direrjabgl Rifhusing kidylabel (sesdMopeh &t ¢/ ddell el &2( DS/ £ or
substitutio . i -esi due: C ' i 8} wor k
Tegi on. For UaseyBlagRiRlie aa fah IAACHLALe! . PPoRiep 17 e 15!

anti body chéaind difear labgled Riwi (Maldenhases @rehcSeaind ehinmmynodi 32371 (99A)nor 20

anti body chajn). is aligned tqQ a ,germine antibody chain (likew se sharing
“si gni fi At ALl BhchasReay yIvgIYas tlﬂ%‘ésed)éﬁ’BFlﬁE‘ﬁ%‘thP P *&%%’Wﬂé?rf%%hi ng
bet ween accepiighesiiyl dihkr r HShHunBEo6IY shd d ABRUPFferca be
substituted wt hecgir%lr espon |ér(1§ga’ érilelgii%)tjﬁes ?r omt heglg?er m ils}lne sequence. O her

t han t he spedoifhumgiohutio. Loimpetinasinhibiticnds sedsisedisys deteraiiving the dneouds of
framewor k regi ons of humani zed i nmunogl obul ins are usually substantially
identical, and nore usually, identical to the framework regi ons of the
human anti bodi es from which they were derjgved. O course, nmany of the am no
acids in the franmework region nmake little or no direct contribution to the
specificity or affinity of an anti body. Thus, many individual conservative
substitutions of framework residues can be tolerated 30 w t hout appreciable
change of the specificity or affinity of the resulting humanized

e Y



30 framewor k regi on sequence or consensus of such sequences. |n another
enbodi nent, the variable framework regi on of the humani zed i mmunogl obul i n
shares atyd gaab;P0% preferably 95% nore preferably 96% pSr¥so12@5%70r 99%
sequence 1dentity to a hunan vari able franework regi on sequence or
consensus of such sequences. In general, however, such substitutions are
undesirabl e. The humani zed anti bodi es preferably exhibit a specific binding
affinity forabaiidugéo Bk sélid hieast ol Balls id @k préscale 6fthd st Minhundgtaballihy t he
upper limt_of binding affinity of the humani zed_anti bodies for antigen is
within a fabsellydhe testimmunoglgbulip is progenpin eygass. dfsuglhe WisRacompatiRH gl obul i n.
Oten the | b ndi.n A QRN : i tchi . of
three, four 81\({)@09 #’ tl/sgh%e% wgd{f@g%s, ggﬁgﬁlhﬁ%lh%%éﬁg% ﬁé%ﬁ?égf Hﬁtf e{rgcr? gat“lilg‘g‘f’%’ % he

bi ndi ng af f comingn aatigencbycan tgast Fd55%, §3160%060-85%UGBA0ZEW -85 iob adye.havi ng no
substi tu%i ons (e.g., an antibody havi ng ggnor and ac%cept or FRs, but no
FR substitutions). |nA8geRoRsIselRdeognizad by impuagogic cells fepmpked i i body
(with substi i i 3 f . r, or
hree- to 1 onok Pl CURERE0BRiKn ot o Eiflpe e BAhEFDY PR Rake Gy,

Fox maki ng tmhpeasusontigerdepandent moliferationgasi detesmaretitlyoHi-hymadine be

determ ned, .for exanpl e, . BIACORE (i. e. ., surface plasnon resonance

st ng unt abEPEE A BR e as Stz by puibogl st Cu Ry SRS | on of
Humani zed 3Xjj; Rl ed enbodi ment of the present invention
features a Egrrﬁgczed éﬁ?il%gglﬁ)c?gee{sﬁiﬁl\l-term nus of A/3, in particular, for
use in 1be ther apeut i Exemplanrepioaenarsantigenie tié¢tonahants ean bictoond pétlintbe ei n. A

At bodi as. TusRAtY kbRt e AT by ot p PR g p by A FEidp een
snown 10 TeGE AP MARACHARGR A edbDSea RO 4l Aol d 25

pl ague (see Exanples 1- he cloning and sequenci ng of cDNA encodi7@ t he
3D6 ant i bodynhisawgidaiwithini APR arelaasignedamingisieaaceiing o the sadquemeiof e APP Exanpl e

VI . Suitable human accept nt i bod q s,are i.dentif. conmput er
conpar i sonslstﬁ’?OlPh(geea?‘rg'n e‘glé?rg( ‘é‘é‘ifﬁ%ﬁ'&@g’ g&z}%ﬁeal%ﬁégmﬁ"a |§é#0c$g) 3@;? s with
the sequencesy @fsokaeMed RN 38 bétk aflyRSd pdRRlcGANPabtEARptide RYLNKDR
separately fox 30 heavy and light chains but the principles are simlar for
each. | n paintemel faagmenaof 3BH2 aciimedcids dfrAR AR ARAO, S, df4Rtand A B AMeWOr K
sequences exhi bit a high degree of sequence identity with the nurine VL and

VH f r amewor KF8gio58 gcondfats of Fssicyey 75111 of ARR and AGH2 copsisepfdesidiisabase
usi ng NCBI \ i gl [ : : ' ' es of
el th NeBI oot o7 SLPE; Aek RARE T REE DGR AR AP b BBt ik
sequences. khizyans ienvodt mesit, ABAS efiindlin BeUCRhas fai 4ngnihoaaidelin lehgth, 50%
sequence identi E‘Ji}/{’ wi th _marine donor sequences are selected. Preferably,

accept ofQanenpadlpng é‘éf‘ll}ﬁ’nf?é‘@%gﬁéﬁm Ag-450aning aoils wdepetbobsedsrr f'élrf‘@it_epeér% _
sel ected. A,GOMRM &k HRRA h?%&cﬁé SH¥eih 6 AcGitla Wiin ﬂl&ﬁ\r-%é?&'xlds%gfthe%@' n
shows the greatest sequenceé | entlefy to hunan [1ght chains of 'su type kappa

|1, and t hatpeptide aaBindieRMisiatii witlih asnictdt B30 oS ARLMBREably 86 re¥idied 1human
heavy chains of subtype Il1, as defined by Kabat et al., supra. Thus, |ight

and heavy hdmhd, 1SakdwbiliorlegobHAB42r Additiopalatierad epitapes pyadigbniom human
anti bodi es of these subtypes, or, fromconsensys sequences of suc ubt ypes.
The pref er r SGCFPEARLS & ‘?‘% TRt 2\7%;"51’ g]b‘fgr $ ng‘ﬁn’s“‘gﬂﬁ/élggagr 88t gé‘? A}ea’hence
identityzto I4 @S i ion from3D6 are from anti bodi es havi ng
Kabat I%SNU%%%Q&Q 3%@%%@%?%2005058, 005057, 005059, U21040 and W41645,

w th 019230 bei ng nor dhptefefangdoiddgeniqdisdase’T iaclutiesoany dideasenskucimed withi abl e
15 regi ons show n sequence i dent.i to th

CorT, di i
from 306 ar 401 FUFRAN) fISdaTREIHAT GOvGBRet 15 veln BoN Bib A0 EreEpado, -~
/000553, 000 Wi kG Resi d
sl act e B e i fers

next sel ect OWS. en"an amno acid differs
bet ween a 3Bdzkeamedbdiscdse,answerdnsetatiabetes aPatkmsonds)diseask dduntingtom’s disgasgbl e 20

f i th f k _anj i d. shoul d 1y b
Subst 1t ab e Ty T tratagt AR RiA SRD e Prigm R g PSR et BB bl y expect ed
that the ameﬂ@e%gogéth{es fkuku BRDEAYRY, ai-haeobid;s%eaﬂhhﬁgﬁs eﬂ{dLsgﬁbieYand(B'@E inS

adj acent to a region, is part of a CDR region under
sheep and cattle, respectively). Different amyloidogenic diseases are defined or
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alternative definition proposed by Chothia et al., supra, or otherw se
interacts with a 25 CDR region (e.g., is within about 3A of a CDR region)
(e.0., aRyBYr@&isls at positions L2, HA9 and HO4 of 3D6), BFr/dd1/46587
parti ci p;{ygs /ig{r?the VL-VH interface (e.g., amno acids at go@gtll/oﬁs L36,
L46 and H93 of 3D6). Conputer nodeling of the 3D6 anti body heavy and |i ght
chain variable 30 regions, and humani zation of the 3D6 antibody is
described i ghdexcaéied blthe nBtdeitliho p@yﬁe!aﬁs@c&hﬂtsmﬁt SMak ﬁaﬁﬁ%%mmgp&er at ed
based on the cl osest solved marine antibody structures for the heavy and
| i ght chai nsxaniae, inlsilyeqis oppatentsdnavimgtAlpmimedediseasas bdmyloiRerogan (e.g.,
~ (Protein Data Bank (PDB) ID:. 1 , Kanyo et,al., J. Aol. Biql. 293:855
{1999)) s "KdEEn vhdan, ordpicated B derieing it e ChisectPipg PRUFBSFRYC and an
anti body degj 8o fit (& 3 : dapan - LRl ¢ ,Chem
. 270: 2268 (18%‘%?? as 8E05’jsﬁgn el tgé‘ggr;p lé]?gg%or A ?itrs]%a%% Sem%é‘%‘??fécﬁaai n.
The nodeb wddisdase tieescteridadrigdiepysii® of AP @8 a Fllisease agyociitad wiitlz ddposits A5 to
relieve unfavorable atom c contacts and optin ze el ectrostatic and van der
Val | s i nt er agtilvthe brainef asnbjeet o peiient.ulbe stms “Biemyl@dpratein”. f Oramylodr ri ck et
al., J. Ml. Biol..,293:81.,(1999)),. chgsen as a. tenpl ate for .nodeling
GRS of e PRy “BRATHONS: S0R. M S remada; tre Aot W Bre S o ant
sequence homol ogy in tiRk ferhCYRBIWRE: 8 ‘giBdiVeossRMRAdd iRl aPM ARsER. 10
Three-di mensi onal structural information for the antibodi es descri bed
herein is pawfificienytosaghichvabt at ledsy paréipliphabécve thodnsirhé effectedhe terr@ol | abor at ory
for Strygtucgl Bioinformatics: Broteln Data Bank (RDB). .The PDB.is freely
nccessi e visPREI Y R Eior S HEpAR ER ARG Gk o e PHsThan
al . {2000) Dugapy arré® tisdiRese andEs cohfliddGonsGR apLtisit afFBAR! sufferid fremshé or t he
identification of CDR-interacting residues. 15 The conputer nodel of the
structure oflissms. Aapounts efifgctive éankis gee wilkdepend nppmibi severigy ofgheinfedtiong t he
t hr ee- di nensj I I re.of an t] 0, ining the 3D6
conpl enent a?‘#@l%&eeﬁéé? %ﬁ%ﬁgﬁgt}%eepgaﬁgl%?nosu'g@%‘fﬁ Sgléf%lmh human franmewor k

structures. AdditionalThaedsl ‘patiadt” brhrlesbinhac itbothehaamaliangbidds thitr uct ure
as further am no acid substitutions are introduced. 20 In general,

substi t dfi oﬁecéi“’_eﬁﬁ' er %E@Ylﬁfﬁicﬂiheéqpeﬂ%ﬂ%ﬁ‘rmﬁﬁtj acids fulfilling the above
criteria is desirabl ensgﬁg@a% n&ls%cig{elaga A éﬁﬁ%n@“ﬁ . n%%gnggrﬁ?ga%%%ﬁ{%esem

invention wll usually contain a substitution of a

framework reg thl@pep'tiﬂél dnssluble’s pendicngo AbBrepfiigdAB pblypaptidecds txalple, A 3,
and nore usually 4, of the followi ng positions: L1, L2, L36 and L46. The

hurmai uzed ameldsogstisr byinpaceralent byndss Afolsigai AB4) dubrlieveditol agaregite sat heashin
heavy chain fra r.k residue.with,a correspongdi 3D6 resi.due | t | east
1Y and SO B PrERnehar sk PR aCEERA Bl cfR s B8 4 s Rl Far
Humani zed artiRafinGhe®mBrhnddsMafiiilAPH). OnSWRihdd t%ﬁir%r@iolﬁbl@ﬁ?%ﬁcﬁdﬁﬁddﬂve
framework residue with a corresponding gerniine residue in at least I, 2,
and sonet i méwopBilized peptislefio neapdPMFOpwith sandration HT ke resliiting molutigois ceatrifuged
Cccasi onal | however . t e | ne anbi guity about whether a particul ar
am no acid ﬁ%é%ov‘\%ﬁgygg8cu§ﬁecmrﬁgﬁ%§' and alternative variant

i mrunogl obul ins are produced, one of which has that particul ar
substitution, the other_of which does not. 33 I n instances where
substitution with a nmirimmunalogiealandierpPwic Repgertsa resi due that is rare

i n humani mmunogl obul i . i i Lol it . i le to
tost TheSanti body  or vl dtiRfkid kRl azdehbe il inPRGRSAERAR, U 0,
| f activity cossistepf immnnoghng @r ahtibodies yordimtbtionallir aéliigen kipdiag fiagmént} theseofpout
the sane with o e)\githout th substitution, the antibody w thout

substituti oﬁSHﬁ{w defsins The bepic aptibody snetyalymitds kaowa i ¢mpgise aitgtrangg 9T of 4
" HAHA 1 esponsg @, B8atfehifg ' idennell il bR are
accept or hur%rghr)l frarreworek amI %?g@ﬁﬁfgqtfﬁ?lare u%ﬁgﬁgﬂcﬁ@@@g@‘ﬁ%ﬁﬁgﬁ’ 4tk

i mmunogl obulpair having leae “hglsl’ (dbont 25Thies)end wne Sheavy t ehaia taboet HHEkDa)utlhed Wi t h

am no agj.ds fromthe equival ent posjt.iqn,of nmore typical .hu 1

unog 0oy A Otel e of grormandiide FRafie skive o ettt BP0 © o
the nouse 3[RorE amiMPadidy prafie19JedpBhgblt A& AHBBrets e @fHoRPFerIfAl Such
am no acids are typical of human i nmunogl obulin at the equival ent

positions. In additional enbodi nents, when the human |ight chain framework
acceptor i nununoglobulin is Kabat | D Nunmber 019230, the light chain
contains 15 substitutions in at least 1,2, 3, 4, 5 6, 7, 8 9, 10, 11,
12 or nore usually 13, of the follow ng positions: L7, LI O, L 12, L 15, L
17, L39, L45, L63, L78, L83, L85, L 100 or L 104. In additional enbodi nents
when the human heavy chain framework acceptor imunoglobulin is Kabat 1D
Nunber 045919, the heavy chain contains substitutions in at least 1, 2, 3,

~ ~ A~ a A A~ A~ . e - Y M r 1




Q her candidates for substitution are non-germine residues occurring in a
25 framework region. A conputer conparison of 3D6 with known gerniine
sequencesyd gysaked that heavy chains showi ng the great estpée,ggﬁe46gg7
sequence | dentr ty include gernmine variable region sequences VH3-4

VH3- 23, VH3-7, VH3-21 and VH3-11, with VH3-23 being nore preferred

Al i gnnent of Kabat | D 045919 vmth VH3- 23 reveal s that residues H74, H77
and/or H89 %Mloﬁ%f%%}%}faﬁfjdeffﬂés 2 bbisstdnk rktgrcsgg%rmm s&rlmem%f&ﬁg germ i ne
residues (e.g., residues H7/4, H/7 and/or when c¢ rrparr ng Kabat | D 045919
and VH3-23) furlqtlbew se, gernline sequences havi ng the greatest degree of

identity to the 3D6 | h d A d A19 h A
' |34en | )t;ei ﬁg rrgst prerlgghtggalg“lﬁgrg: g“i?)stel %?ﬁ%gorﬁéé?%eaﬁg BE&% Irght
chai n acceptgyidies aMRABIMK Hagy eraelsoilem@ssﬁecg@sr hﬁ@(ﬁ %ﬁlﬁ[)cﬂ%h&(&}' §ethe

- selected for substitution with the correspondi mine residde. Table 1

summari zés tdeosemilems), aaabou #80-600 réseludin l‘d&gthmjld\dsﬁﬁe thegintbedy’Addi t i onal

nouse and human strugt C e used for c uter of the
06 st oy oL d e deAr AR witRDutR, Hoihiays hnd RET ikl fe.
gernline seqyapeRto HHBhinG aPhdRrH 986nkiR” $EERS | h%ﬁ)b@[ﬂr E’égl&{?bfja I%R*ﬁ{ 'fél“t' ons.

Rare nouse residues are also set forth in Tablé 1. Rare nouse resi dues are
i dentified t@yamdnpmnmgundgéobdbnor aMLbOQIridlmmuvbglsbldumr@evad}t Chmnahm sequences

of ot her menber f the 0 su which.th and/

sequences béﬁ‘“gﬁ%’ ?‘33&‘8‘?‘3 g OF B@éﬁqu Sfatﬁ’elrﬂeﬁfby%n@e?tﬁéshe@s posr tions
whi ch dippf enfpitfcRfindMIERNRRES %ﬁactT@ﬁﬁéha%'}%ﬁze SfEP@Aafnhﬂe Wb UsmERE ¢, HRY POI nt
to somatic nutations which enhance activity. Unusual or rare residues close
to the bi ndiGgasd intactrhgavyehainbhgvee nteaemplehfouant fivedomarak(Vag Gud , Ge3iandbl e
to retain the nouse residue. However, if the unusual nouse residue is not

i nportant fof”15 binding, use of the correspondi ng acceptor residue is
preferred as the nouseyitkisilgteadiEneacy SRt (HEVAGABIALE cORERPIdRRBSrd N t he
humani zed antibody. In the situation where an unusual residue in the donor
sequence i s jeisediby py areewmﬁéan@sl?@ae@rrmnm@eacebrwebwmcm f® or
seagences thgRigk gmrﬁ%%&%%%ur PO bt DB SEGERE O o ShlGye Rl 120! ©

1: Summar n sequence arn av ubgroup

(002688) | I gamaaéegaommw @0538d eFGREB P{dsa Y. $E§9), 0 00in8Sporated by
005863) Mouse

homol ogs 002 7ofRFengR initsersely Aoy AL PP oseRabat / Genbank) 002711/ H35- C6' CLO05843/ 4
2.4b. 12. 2' CL002733/ 8- il Freh o @{é}! 005841
/ 42. 7B3. 2' CL020669/ # Eﬁéﬁg%}%% éjféc 600%14/% % acrﬁg?{%dﬂ

(0. 2339 Y1( .bixBb8g itee qlmncan iofamubddﬁw%vmlﬁnc(lﬂg 3@@0&&@@’5 embifurictiondlass) D27

(0. 2950 PurmiiP P AL (BGa A BRAREY 2be S Doy Af! BOROE BHot i o

canoni cal Hl:gegbrabgirubnire bPielativbi} cofdcrodtl Farbéworkd nglﬂ@sbﬂmfﬂéW cl ass
3 [ligc]lL2: classl Ihnk] exanpl e]L3: class 1 [Ttet osest sol ved

nousePDB | D:hypeperi m@aﬁro leépompbeleneﬂmwnlmagy@glems &ICDRs ypr a;

Act Ayt ar 1 odraltsbecicfhe Lhahd e el ikl Brod bR (e Snieps githa
sol ved hunarigaddr é@&%ceﬁﬂlﬂ&]iis‘q‘&nbﬁ&%urin@N):HﬁlauplbUéseﬁlg%ﬁhﬁuééﬁﬁiatulrgéham-,

nyel orra 1 8A) 186 (54%  B-J diner, 8A) ; KOL/ 2FB4H (60% nyel ong,
3A) 1VGEIZS( 5A4tuLs ghsinscan plsp bﬁéecawgrrganﬁrqawﬂse%@v Wm@emlﬂseg@mm

(x63402) res 6

(45123008AA;1!§%)C%65‘$1 cgé) ﬁ%ﬁ%@%w %a%&%? ﬁégc@%?"ék)\t G %‘3%‘3}%’2 n819 AW s- 11
(41523OOBAA7$196131f11)téfc§t (x63397) *heavy chain and light chain fromthe sane
anti body (O 81, Hi rabagyashi_et_ al. NAR 20: 2601 bat I D, se nces
referenced herein ar eaﬁl?b&:)% ?'393?’?8’6? ecﬁfﬂ?s MP@Y@@M% the

Nor t hwest er rﬁéﬂ‘iﬁw&k%éﬂnﬁb&lﬁﬁﬂg BﬁUu@Q@'a%Pé‘&ﬁ@@pl%EaﬂdiﬁN—te?mfﬁﬁpt%tCDat abase
of Sequences of Proteins of |nmrunol ogical Interest. Three-dinensional

st ruct u38l |tnmmnﬁlab¢tbd1ghbanddmv}b@imlﬁsp0ﬂ@$1@c iltsatpnppénsdi Rl , iR FR2c CIPR2,

avai |l abl e, (o] e, Resear ch, Cal | abo or. Str.uct ural

Bi oi nf or mat |I‘3§3 Pcﬁlgf an%élt rai}ﬁégrﬁkgo edl'r?emﬁ%lénf tﬁei)éﬁf;gggco‘g&q ble via
the World WigiaVeehW! éafitindans] r@&ﬁ&&he PathbRylidie chAR. The adsigntné@dey

Nucl ei ¢ Aci ds Research, p235-242. CGernline gene sequences 10 referenced
herein are publicly available, for exanple, fromthe National Center for
Bi ot echnol ogy I nformati on (NCBI) dat abasegof sequences in collections of

I gh, 1g kappa



and I g |l anbda germine V genes (as a division of the National Library of
Medi ci ne (NLM at the National Institutes of- Health (NI H)). Honol ogy
searchin 2NCBI "l1g Gernline Genes" database is pro Vos89G
BLASTTM %%8 02k n a preferred enbodi ment, a humani zed anti Eggf;ﬂoo %1

present invention contains (i) a |light chai n conprising a variabl e domain
conprising marine 3D6 VL CDRs and a human acceptor framework, the framework
having at | gagto 8 toreaaf @dlﬁahys Macoﬁmc%%a{maa inifiG SUCSbaE %&&&@M om
the group consisting of L1 6, 5 and L46 substituted wth't

cor r espondi rﬂqo@m qf ésmdmiogmf I(ziev e)st &N dtt&maylnsﬂﬂatea of Hegith, ﬁeﬂgasm/ﬂw-l BORs and

~a human acce ne t he fra k avin pr ably
fuo ot hr ednt 29t A e Britive dvsrRl SR s beghase sy Shobo® fod and

H94 substi t%f(ﬂdBWZt vd.9m @987)9%91198@83@@9'89}5%9&'9 M%m%op@hs 858{19g9) at

| east one, preferably two or three resi dues selected fromthe group

consi st i hg &heremafterwlilecmebzrrdfemg t 8s ‘SChadhin et/ tandiin¢orporatedrbygpferaticern human

gernline res #ldue N E nor e E ref erred enbodi nent, a humani zed anti body of

t he present ef’i(/%%‘f?& Oraerung‘?f )(I) a light chain corrpri sing a variable

domai n conprising murine 3D6 VL CDRs and a human acceptor framework, the

framewor k having residue 1 substituted with a tyr (Y), residue 2

substituted with a valA.(AM Antibedidsie 36 substituted 15 with a lea (L) and/or

Lbe. Vi Cosand & hundheiabfuRrgihd o B infitohibctodt AERAY e RAL eSRTRL Lo 40
substi t uhed piad 3 AP oPbier(cdinp oh&ﬁlo@aﬁ?@ﬁd angﬁésl tstakﬁgntwd&s%aﬂ 8L n{o}{bclaﬂéi/ or

residue 94 substituted with an arg , optionally, having residue 74
subst i t ut ed onipblyclnslerSoffs)suchi exstitabdées bindsspbsificalist tedhe/\aggne@téd'lﬁbnﬁ'ﬁf Afnd/ or

residue 89 sufstituted with O.val (V). .Ip a cularly preferred
enbodi nent H Handing do thgsp lzﬁ/foé‘fl tS%@ede&%l ibé‘iﬁ‘tth%FPIHlélé fom w&b@rtm
features, a n et

two, three, %%*gﬁﬁgédﬁﬁi%%*@éa Aoaty SplrS il (4P ftheaaRAShRORLILRLE SaY

Al 31 42 (e. guch agibddice bmdned nhyardlyl @émx:nn@%hoxblfardsoﬁ%ﬁ(zlm, mwa;uem 4o 9.,
staini ngﬁof AD and/ aor 25 PDAPP pl agues) binds A(3 with two- to three-

fold hi dher Witheut higdingrte appiprally Q?éh‘ﬁ'é‘gé@l&@“ﬁlﬁ’ifﬁé”rﬁlé 3882 ead B33P ™MRAVI ng

(o g i antiodbIBR AEERE fial CP ARt fouCRRBL 57 BRAFRERLART® BHecds
crosses t he g PHEhuttidihElo ful- 1@ Pgth %W&bfe@ﬁ@@r ORI, - AREHBRS sl in
| ocal i zation, for exanple, in a PDAPP ani mal nodel, ‘as described herein).

30 I'n anot hdheraputidinedrnds pectérablyriare an mﬁaqtbw;amtegumeormtwemufﬁmww then has
structural features n with an
Sty surepnteiod bafRft WAR AndElEtdho: sty el TS Bt
ef f ect s20( 1)be&a&1§b|6ﬁ1tﬁéﬁn@hfgﬂhlﬁ anZm of Hiagl@stityded Yorlth€ FERL repérsilsh f or mat i on;
(3) reduce levels of soluble ?,4) reduce_the neuritic_ pathol og{}@
at

associ at ed ANABOGKHC SeH% @la@gé‘m Ftabcfragmea@rcanegp be aiseck i which e e 0

| east | d
and/ or (6) " TEbEER SR fuBLP AR ERAREHES roleh e 3ok BB ShGRE iEinfURET 0L
anti body of HifietopA®Saiita ulmgghﬂmwfga@t@ttmmpé@ial fgaboutas’, 183 &SP ded

herein, and specifically binds to an ep |toge conpri sing remd’ues 1-'S or 3-7
of A(3. 3. HOmeM Apncluséng afnities intererediaie of @Heélglt@@)al nst A(3 are provi ded by

by conpbi i ve. bi ncl g bR kDRl SopaBiTad PR a7 Ahah Bibfee o pe
speci ficity t3serrildpitdred aBng TRURAg BV IAR dowskE hoBRIRAEsRA cd R JFBYSS to
nonocl onal s descri bed "herein. Hunan anti bodi es can al so be screéned for a

particul ar emarmﬂarspgnclftlofﬁﬁysw assdlﬁigl(bnlk/lyonacld’m&gmﬂmdmsfbm{t& aldpecifict he
" i mmunogen, and/o . SCI %anl nq ant i bodi es agal nst col l ecti on of deletion

mutant s of /swop qﬂnéqrawaev OR BORSOREAFmALIPRAGEPHARSt v pe
f t |1
Fheron par i refobylich8aha MkRAE, Otadir AR AR ATl AR, BARHINET) O

Cest ber §0et amimal rhydel prdoedurds BBdriketidn B)e Examples. Preferred monoclonal antibodies

bind to an epitope within residues 1-10 of AR (with the first N terminal residue of

20



- or epitope are desired, 1t

20 QCestberg, 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 purp 16239€ antibodyproducing cell lines obtained pyrikhSia®t hod are
call ed t??@ﬁl%/é(,gﬂecause they are descended fromthree cel Fs; two human and
one nouse. Initially, a nouse nyeloma line is fused with a human

B-1 ynphocyte to obtain a non-anti body-produci ng xenogenei ¢ 25 hybrid cell,
such as the zBAfaf &RldhatetiN 965 ie?@rﬂedlm R RInRPAHibodidR bihd td B epiffpRIENEI C
cell is theﬁ1 Eﬁge? W tglﬁlagn m*runieged uma% B—Iyrr%rﬁlogyte to obt gl?ﬁﬁfbgn

anti body pr edhoi anginbraciolsd -5; edd sbinedo ad epiapesvitien 8- e Sonfequrafdrredagtibtodies e

. antibody nore stably than.ordjnar) ri de framhunan cells. The
i nmuni z)e/d B-‘E’}“@rﬁ’)ﬁ% é?lﬁ?‘meWPé‘F%‘égygrlf)ﬁﬁ??g'gﬁéz_ﬂf 5'?plsé’éf}fr‘,pr_ “Pynph nodes
or bone mar boAfes il 4ERH e&%ﬁgﬁ% srtaxjgiiel_g ggﬁ%bigeﬁl-%na%ﬁﬂiﬂéfat RsReC-11 Bfﬁpt' gen

e e to use that antigen or epitope
t her eof $or Lessprefierrad antibodigsrineiudethoserbinding beepgiophewith nesiduen 1@ 5) 15-20,t r 0.
For in vivo _inmunizati B cells are typically isolated froma

ion, 38 ate
human i mun2ss8, Wi-26 2 30, o 10r2apfeMl. dsreemmended dhat frshyastibadiesdec ont ai ni ng
A(3 or fragnen | ol dl ' ' . [ . In
sone net hodggjr e‘%leg g{)ﬁ %%gﬁggllﬁ {shgﬁ%(g}esé 81'0?8%%%%1021(%?%}%@15E{*f@ﬂ{esvﬁ%}% "ES%U%)? mat el y
to be adm niegdmesledt hay been dyurddiaitapitain katibddiesvb epRopesmdihig tfsidass 10-18, 16-
Bl ynphocytes are typically exposed to antigen for a_period of 7-14 days in

d f
a medi a sucR4akS-Rrind i%ﬂ%)(a(cgé‘éﬁ‘éff}’g@eé’rvd?ﬁk the ability toupdics Phade quider ANV, human

pl asma. {dhe i 1 I WA . d enel id.cell
o e S e AR s P e LS
with 40 50%mpdfiple nopbeloaalginyibodieoliavingy/ Wiodiog 4@ificitis talddiire8 2piiggsess C, for
about 5-10 mn, 10, Cel.l s,.are separat.ed fromthe fusion m xtuyre, and ..

br opagat ed {U5nstich A3LPQEte GFa BRGAMETIerd SPaUsRi T SR iahegusty. pilbpdios o

Cl ones secreti i j i i i pdi ng: cifi -ty are

i dentified 2‘35‘22@3&%‘% tegétolrﬁ?%ltr%ﬂcA teﬁr{ag%‘{j‘%g?nmf'gr’ht %‘%ﬁ‘”"{ffd to bind to
A(3 or a fradmbtisteteliprBafexamplepamibopies darchedirdvtaan tindmyloni asocieed Nng t he
desired specifici tE{ ?r,e subcl oned by the limting dilution technique and
grown i fovi FYERSY %'€M ture medium The trioma cell lines obtained are
then tested for the alihdd i dRibBaPH sAid3o BindBiofah RPAER whINB BRI BRIN
triomas are genetically stable they do not produce antibodies at very high
| evel s. Exprsedsisohp |l evior sxaaplebehdt nemesnd exithhtythe hombody spevifitablshpinglsites f r om

|t 0. 5t andaR PSR APRATERE U5 SPPORFAIesihoy e AR Lo iR BREHIFI AEGH ¢
Non- Human Magpal £ d440RB: r?e'&f:s' Qﬁlg'c%ﬁta@tge%'e fesidhSwiih #ﬁ%.bﬁorpcfoggél\? from

non- human transgeni ¢ manmal s Vi ng transgenes encodi ng at | east a segment

of the hRYMaRingfe dmitis el sabstitition @cdétetiohiSHa A B It-h BeeBe@ile sighiSicantly affect
i mmunogl obul i n | ocus_of such transgenic mammals is functionally

i nact i vat ed.biling effiaiyy Epitpiee spegjfietty olan amtidorviprinbe drtermiendo fuekamplec by
| ncl udes “”%@g&ggg@g eﬁcgg@sn%@u%ﬁg{& ‘g@gﬁ’ YifRdht ey C&%{lgyogigc gpent - Both

i nactivation I'n genes and 1 on of
exogenous i rﬁﬁbﬁé@@émbybfABQQh@@h@g’é@i?ﬁaﬂﬂhb@%@ﬂleh)éelb&é@ﬁir&ﬂedilwf@épégiﬂdsll)BO
reconbi nation, or by introduction of YAC chronpbsones. The transgenic

mamal s r esUlindipg)tordngntibpds undes tast sA darily absegpences isrispleted o hapieatlys stgbraangi ng
the i ogl i S d i i
e L T
genes, W t halifferextineabérsg The slagrBicisse sequzive ghobinkispedfnbindinghe therandhedy on
and properties of manmal s having these properties are described i,n detail
by, e.g., Ldlbeestheepiigpe boppd by %mmbm)gg@}tawé@saae?lw botesteddonsepitone 299, US

5, 814, 31 8, .20; : : : : 428,

5 625, 126, (EeargRorgsdmigitidn by Hihan Ribod LG Prfife/ R alichy

Bi ot echnol ogheed detB@Bin¢d. 1 B&GIxamigles hetiHodzatlat coiBp&t withlibe 36 @ntlisdy fpr (each of
whi ch i s incaqrporat by. reference in_its.entir for all puyrposes)
Transgerilc it H%F%Xgé’ﬂl%/q odhssae %réinpgme@;townﬁ33%3.%”{11;1%@?13@%3@@?@% ai ned
by i mruni zi NS AR SHEELR D j : erg or
Kucher | apat I’]ﬁké’v&%% a, w ﬁ]%%%e%?g%%gﬁ@gg%nt t rﬁ%é%‘?@q%% (%)r%g pit"

anti bodi es agpitope, ¢pamathibyesidaegAp 3E1sSoreenthgaitibedies fonepitefe spacifivirsistao

sui tabl e nmyeloma cell lines using conventional Kohler-MIstein technol ogy.
Human pol ycl onal anti bodi es can al so be ovided in the formof serumfrom
humans 1 mmuni zed wi th an i mmunogeni ¢ agent. Optionally, such pol ycl onal

anti bodi es can be concentrated by affinity purification using A(3 or other
anyl oid peptide as an affinity 15 reagent. c. Phage Di splay Methods A
further approach for obtaining human anti-A(3 antibodies is to screen a DNA

b o .




20 al ., Science 246:1275-1281 (1989). As described for trioma nethodol ogy,
such B cells can be obtained froma human i muni zed with A(3, fragnents,

| onger polyprRbiAdes containing A- or fragments or anti-i dp@bi§hQess?

anti bodies. Optionally, such B cells are obtained froma patient who is
ultimately to receive antibody treatnent. Antibodies binding to A(3 or a
fragnment thereof are selected. Sequences encodi ng such antibodies 25 (or a
bi ndi ng framngﬁédiabﬁoiﬂh@t@p&iti@fwﬁbaaﬁdmﬁ&laiﬁﬂl@dn anfifodgrdetepmitled e bEditbed by
Huse is rendered nore efficient in conbination with phage-display

t echnol ogy. arsemtope within residoget-7of Ad) is likel to be effective inpeathtingtapddreating, WO

92/ 01047, iget a., US§ 877,218  Wnter ef.al. S 5. 871,907, Wnter
ot al .. Us Svefngldieninaepopdioads iy mempidlofins Sl ol presinanficn: "o s
5,733, 743 and Hoogenbafiioelondllor polySlonaloftibddids fhapsiaciicalBObinh ke pieFerred
incorporated by reference inits entirety for all purposes). In’these

met hods, 5 | i $agarenkef AB vithwytbiadiang to olhecregdions ohABdavere mbwber afiadpindggedi f f er ent
anti bodies on their outer surfaces.. Antibodies are usyally displayed as Fv
o Fab 1 agitHive to pgeiony SHibedindle i SRt redr elileinia Sk i

speci fi cityapl iRelsicddaal MissobdoBl, [dosAURE be RTRIHics PR BpeifitaRF Birdds OF
fragnment thereof I'n a variation of the phage-display nethod, human

ant i bodi es pmftirreg sepmetis noitai adpger fnodartdosade of aptbedi¢sedffentivd inelaaningbody can
be produced. See Wnter,, WO 5 92/20791. . In_this.nmetho either the heavy or
i ght chai na%smfaﬁfaau%&ewdow@ﬁ@e§ 8PS @Hymﬂ%t%?fﬁ%wgf@ﬁs@a as a
startingy mMajfitdh clehfing felporRE AFRAE am1did 8fosAEFitlovahd RS L18GIRN 1S ,
selected as the starting materfal, a"phage library is constructed in which
menbers di spEispgnselagaipsirintatt APR pelypéntidethewmby ecdueige dhe gatential side effectsrar i ne
starting material) and a different heavy chain variable region. The heavy
chain variable regions are 10 obtained froma library of rearranged human
heavy chain vari abl e 7e@rengtiofoPNagRmEhAMHbadREr ong specific binding fox
A(3 (e.g., at least |08 and preferably at Teast 109 M1) is selected. The
human heavy chai n var ilApPeesedivsation fatures ronpagan antibpdigs foteaxamplea st arting

material.for_.constructi a-f.urt her e. lhbrary. ln t.his.libgary, each
phage. a1 Spr By ERRRS iine oy BRE G ARG Ab SRl e Wihioh BN, 700
identified hithodidieah bt atedlin fohnapdting Vatibtiidh¥lapaitt cnshokitionestthe iBRhtighai n
vari abl e region. The light chain variable regions are obtained froma

library of Pearefaishle PraYiercomplanamtasity deermising Wgioagfos e pragiatian ophage
showi ng strapg, SPEFL & m@ﬁé‘ﬂ}t&%di{e? E%e’%r?be%riﬁ dﬁﬁg?,gfo -.TgQgﬁo%u& fUuSP! ay
the variabl e regions of conpletely human antr - ant i bodi es. ese

ant i bodi es hsmah monbelvealtahdbstieree. gr, nairitie] guineypit.opemagpesblit @irtty casbd he
marine starting material. 20 ~f.. Production aof Varjahl e Regi ons Having
concept ¢l | 9@@}@@%@@%@ CPRPIen HNPHRZERCRK AUBRbYHB A HIoEETRMYRRRGde

i mmunogl obul.i ns.. . I h VW € . i ch
 mmunog! obury Rgrisfs S48 My BEARE R ALE AW o liAel B ORI B
nucl ei ¢ aci dntodsad 2134 Hel us€d) COSEETBRAN & mﬁépﬁg#&; tihkldgﬁbrﬁt@ii BY réfefeilce

sequence. The desired nucl eic acid sequences can be produced by de novo

sol i d- phase [@NN mypeses)s iSich an bympareemenn he nbigined dfonmanatural penrcey by papiede

vari ant of desi red palynucl eoti de. L. gonuch eot i de- nedi_at ed nut agenesi s
is a prefer %Q‘ﬁh‘?ﬁg% ?fob(}' rfeg&m%lp%%g?‘ rﬁﬁ“?ﬂb@ﬁ‘%ﬁp ly’oth,e TR Gy a?ah% i nsertion
vari ant g5 of atl@frgtred Fhaca@p bindeniENbomSeedAdith Aariet pdtein, aPHscBBeLbdIGH.
(1983). Briefly, the target polypeptide DNA is altered bi h{/bri"di_zi ng an

ol i gonucl eofqndienglls den inyumogen ey hecadmipisteredowith an adjyvang) Ehetermpnadiyv

tenpl ate. A i di j EBM\{J r j ! i an
entire sec oﬁﬁé%ﬁé@h@@%’h& s1 g%k%fcgﬁjﬁgbt?ogﬁﬁg?ﬁe&p%{}5?%@%@%0r at es
‘t he ol i gonuchesiaimares espones to the ahtipendsie svhichadsélisteded dloak de¢saiat gendratetahe
target polypeptide DNA. S. Selecti of Constant Regjons The varj abl e
segment s of TRAUPEEHPEEseP e potiaem AT FRLUSHSRRAT iggune IEHONSRBY, Y and

li ght chgi n ouankiahlanismb ﬁﬁfdﬁi IS HpHBEE rechHiFRGN: Zfithulfifon R BRMdRR T Qo] es)
are typically linked to at [east "a portion of an i mrunogl obul in constant
regi on ( Fc) and ytiinokatiby of matropliagas. hSeveral itypes obadjotant cam ba-used as desngberht

regi on DNA sequences can be isolated in accordance with well known
procedures froma variety of hunman cells, but 10 preferably imortalized B
cells (see Kabat et al., supra, and Liu et al., W87/02671 ) (each of which
is incorporated by reference in its entipgty for all purposes). Odinarily,
the antibody will contain both Iight chain and heavy chai n const ant

regi ons. The heavy chain constant region usually includes CHL, hinge, CH2,
CH3, and CH4 regions. The anti bodi es described herein include antibodies
having all types of constant regions, 15 including IgM 1gG 1gD, IgA and

-




| g&4. The choi ce of constant region depends, in part, whether

ant i body- dependent conpl enent and/or cellular nmediated toxicity is desired.

For exa mhsRtopes 1g@ and 1g& have conpl enent acti VipkyRhHsdssPt YPes
46 . . . . / 465 .

| gQ& anﬂé&/ ‘?g not. Wien it is desired that the anti body ?(e. g., humani zed

anti body) exhibit cytotoxic activity, the 20 constant domain is usually a

conpl enent fixing constant domain and the class is typically 1gG 1. Wen

such cyt ot 0x{ (o3 YMVA } i t : L of the
902 of ags. Egoafcbinbblele Frbulbel adfhi Hlohed e in AL RN, PrcReatls O |
brai n. Humarimnsofixgtien bfii@boratorpahely.ed. Li ght chain constant regions can be

. lanbda or kappa. The hunmni zed .antibody may conprise sequences from nore
than one class or 25 i%ag?%%tgwm&w&&m@#wabf@amﬁ‘m%ﬁ@r@éraners

containing t i:ghtp.al 3 j .chai . Light
. chains, as %b&@ﬁ%E@&%ﬁ&%réﬁgﬁ‘g}Sg& ?9%15}%13292@%@&2%.%,”@861 étéiq'lg‘jg |Oge§: hlolrlf
whi ch hedvy cante lpegtrimedha ifoiloves: i 2 hen-tansgeis ndit€arei ik mhiiedrathgiotausppter .
42 6. Expression of Recornbinant Antibodies Chinmeric, humanized and

i nmeric,
human ant i bdth BYIs &Fé/ppadiayany apd suthapiaehyt 4-¢ swmtisn dHeodiysoledsdiiomnuci ei c
aci ds_encodiingn it Eeced 9knaRds ASHOMENAY SAIIABKE HGEbORSspeRkigNal Y
| i nked to constant regions, are inserted Into expression 5 vectors. e

| i ght and heheimmbhadges negrbelpartclyrpedificd by h&firmgrohranatdgdapley.eAh averpgeassi on
vectors. The meni.s encodi ng |, nQgl.obul.i n chai ns are operabl

i nked 1o cOlONDY->2 dHE HEURIAgCR-BeRn PEEDAR S QARG B TRovsE: SHBEP O
expressi@n fp-i7gmpogl obul i n pol ypepti des. Expression control sequences

i nclude, but are not limted to, pronoters (e.g., naturally-associated or
het er ol ogous pr onot er Mice siegypicallpussdduemekisg nembealoogdsntbedientMonahehals
transcription term nation sequences, Prefer aﬁ)I é the expressi on _cantrol
sequences ar@"&§IPEPEiagagH zigé‘i‘ené%t‘@ﬁ%tmigﬁ QBESBPY OF I forgpof AP into a

t ransf or m ng,,Qkset f8 3L bRGoR AR defii ] or has
been ' incor Sorsgi}gel?j‘lg?r??oglt he 1appr(glpstrei g?ggﬁﬁ%ﬁﬂhgaﬁ?gﬁﬁia?ﬂﬁ%ﬁf% ned under
condi ti ons sypetifibdlly Hinds thidgh Optuelallg xatibsdieoare géretieel foribindnigitc e spexificences,

and the collection and purification 15 of the crossreacting, anti bodi es.
These exXfr ed8Ei6R oy desitsd sragment of A B withgut binding topthen nonpyrslapping fregsnisois

ei ther as epjgo r.as.an in ral I f e _host .chy.onpsonal. .
Commont v, exbbodts biey Bkefbe BB afrordbhe o il BBl TSR Tkin 8
anpi ci | I'i n- regd|REGRHST deltyioh it&itlof ASAB pRAER ant AefeAbifihd RRichRABIeGbANCE O

neomnyci n resistance) to permt detection of those 20 cells transfornmed with

t he desired mManisdinddndlesantibedy. Binding canlbe aksgssedefor akample/dyPiesam blot or

4,704, 362) . & GOl n rok oki ¢ hos articul.arly. usef fqr cloning
t he pol ynucl%%ltsl edéhe(%?ag?s? f%ﬁ%egé‘éfi’ﬂ@esg?m%? Bltnﬂglg Pél%ee 1b9§¥/%#1fqe§)ﬁ1.e O her
m crobi @0 hagliteps of thabhtthold@r AlRnativelylielsitobaspdclficitycit e dsteBamed bys

subtilus, and other enterobacteriaceae, 25 such as Sal nonel|a, Serratia,
and vari ous PsmsHbebAEEY i5yduskes test #nd ieesence poikady sompeteder bindingdo dfn 1l so

make expressi ect Qrs i will typigal on{ ai.n_expression control
sequences oo BitSlRensd Al compt Fn ey SRY Bl R FIRE FBREPr ESRPER)

I n addi ti on,sufifilenilyrgeetimal suwhvidtibgiding®bf oMl anti KEUIVIAtcPlesaOHiEH Bin&\ih% bf iR
present, such_ as the | actose pronoter Sé)zt_em a tryptophan (trp)  pronoter
system a betthet diepmfeecdiseiBe far sueh anjibodie 1sgpoyse fybyRst 1323 s enyalerym
phage | d : : i Vel 3 : r Welal i 1y
B th an aperSyype uRARRbEAS, Miblee iRl R0l BB ERl BER R H AR s oBR 10T Ve
i ke, for initiating and conpleting transcription and translation. 43

Ot her m crobes, such a ast, are _also uyseful for expression.
Saccharonyces is a priﬁéﬂwd%wzf \Mlgﬂﬂﬁ table vector s having
expression control Se%g&@s%nﬂ ﬁ_vgnionpcﬂ%%atafeg)chm?é?ic%awr Bufniz&PhdEBkO":
term nation sequences and the |ike as desired. Typical pronoters I nclude
3- phosphogl y@er, chitrerik iandlsehemahizadniiermyogbobluling) spenifzy foer detal anahlioiil Ipeptidec ast

pronot ers, i ngl.ude, ampng ot hers, .pronojers, from al cohol. .dehydr ogenase

P oeyt oot onchiieris sATBn Sy s i BAGRT heeres fotih Gsusrhingay Sesefied’ SR
utilization. affifitpeéa hlosk dr@tiBr abAREEA BBy THRIPRVIdRE tHel stitify mBletialcfel t Ur e
may al so be used to express and produce the polypeptides of the present '
i nvention { ecqpstructionép ghieriesy hgmenizad aatibedyi nmunogl obul i ns or fragnents
thereof). See Wm acker, From Genes to C ones, VCH Publishers, N Y., NY.
(1987). Eulcaryotic cells are actually preferred, because a nunber of

sui tabl e host cell |ines capable of secr i ng heterol ogous proteins (e.g.,
i ntact i mmunogl obul i ns) have been devel oped in the art, and include CHO
cell lines, various Cos cell lines, HeLa cells, preferably, nyeloma cell 15

lines, or transformed B-cells or hybridomas. Preferably, the cells are

o o e r o o e



20 Preferred expression control sequences are pronoters derived from

i mmunogl obul i n genes, SV40, adenovirus, bovine papilloma virus,

cyt onegah@ypsussAnd the like. See Co et al., J. Inmmunol 1ﬂ§ng§ﬁ%6,ﬁ992)

Al teriatively, antibody-codi ng sequences can be incorporated I n transgenes
for introduction into the genone of a transgenic ani mal and subsequent 25
expression in the mlk of the transgenic aninmal (see, e.g., Deboer et al.,
US 5, 741, 957, Rosen, US 5, 304, 489, and Meade et al., US 5, 849, 992).
Sui t abl e transgenes |nclude codlno sequences for light and/or heavy chains
i n operabl e I'inkage 3 : ul ofiesr from a mammary gl and

speci fic gene, such ah@%ﬁ%‘“@hﬂeﬁ%%ﬁbd@e}&g}sqg%'{‘%bo@ewl%eav pgont al ning

t he pol ynucl eoti de sequences I'nteres i ght
chai n encodhewgy shajtigenehaga Beaane@wtah tygpial Ly dly geﬁetueengﬁfe):nﬁglfrdﬁe

. transferred, into the host cell by well -knovvn met hods, which vary dependi ng

on the typelgpugaglo h}qhargeﬁgﬁgmqn@srbe@;p@pﬁg]tg ditferertispasieth Ksricgampledhet ection i s
comonl y ut ate
roatment . CFEBR)Seatthis of pRYSKAI AL Gt hino NORNISAALAS) kAR BHRARS
transfect i ohumaycdmetan’s@b) sbgmemts,kmch e<lgGll amd 1G4t Hmr(aSemtgm*ﬁgGaInt y Sanbr ook

et al., Mdlecular oni n A Laborato Col d Spring Press,
2nd ed., 198@ e“(efing) IsRLSifCRg anlody & s 5 i i F@ftsgﬁt% ey or
pur poses) . ﬁ-b'i?ﬁﬁﬁ%’@&nﬁn a hidubd AfE0AY TR é’ﬁec&ﬁ'd'o&ainr%xﬂqe the
use of pol ybr ene opl ast fusion, |iposones, ectroporation, and
m cr oi n}@cthmnar(m@ogyanerally, Sanbr ook et al . , supra). For productl on of
firansgenic animals, transgenes can be mcroinjected into fertilized
oocytes, or can be incorporated into the genone of enbryonic stemcells,

and the nuclei of such. eblwiibhaPsauRGEACEN ARtiBodgsuC! eat ed oocytes. 10 Wen
heavy and |ight chains are clroned on separate €Xpression vectors, the

vectors are co-transf &be tamt‘bupisnigehaniibod Eseefesn toaarraniibedyrbomprising #itleast

o9, b U L FHRE 08 ROk IS R o BB

pr esent 15 nvaitibod cdln (teferpudrto fak a a@é‘é;ﬂfrdtnﬂﬁmb@lo&hﬁlm dedrilibpapcadut Rast@het he
art, including ammnl um sul fate 15 preC| pi.itation, affini téo col ums, col um

chr omat ograpp emfenmﬁqt@wamg gegionyg S‘@P% er&m @rre@i8§-aaﬁ dyk@eierrd tq see
general |y SCOREJondtiftinfildd 615511{1 lof &ltly ?H)Qﬁ e, (gﬂc?e'h Y8l 'Prg) tg@c/zﬁ]ﬁ $2) ) -

Substantial 'y pure i mmunogl obulins o t abou onobgeneity
are preferré&idd &nid028-10633 a%88y, Uiths,83 0 bty §EnE 585,088 £1S @693 861, &8, for

Coope of 1 e oidiaieieR el B AREakPlShg e, G5B S iRoRe bt mont |

fragmenpg ofefaeﬁbehﬁm@éir e;ﬁmrfmm 4l ﬂgﬁéseg) mﬁ%nﬁﬂwrbg@lh@)? iPhEseRf, @M dgd. I n

anot her enbodi nent, fragnents mani zed anti bodi es axe 25 prOV|ded
Typi cal |y, swhstatialbaerentirely dsom bhumstpemnumqglwuhm ng to antigen with an

affinity of at |east or 109 Humani zed
anti body fragnents iniﬁ:i é‘ébasgg‘ﬁlgwfg“’ﬁgavy %%%%glun}apd'ﬁ{la‘%é?rﬁgmmb Fab'
F(ab')2, FaBemeadtk mostliRgiestsulditreRhtich6LMe®ofre Qphtiah afiéntANWA if the
techni ques, or by enzymati.c or chem cal separation_of intact

i munogl obuhpman V'cycﬁblpsdomale framesyorkadonti the sameer smdar qq@é@raweam tcthest i cacy
A P d h
in_Ani mgl “’E@%(Lﬁv ; &Bﬁmﬂéwgrk% %ﬂh éjCB%Ogl %ﬁe\"e)ﬁ]bﬁﬁl ed \(/)mn; |

0.5 nyinP onal err) or s err
ant i bodi es. oBlainirgithe hoohgn yaggle dbmamsframdupmm efntlbddlbmwhaseefrdnmwcmhdot oxi n

| evel s. Monocl onal s can he prepare ainst a fr, nt b cting the
fragnent or SPURRSEF efdg‘gﬁla gll))k @QF"n‘?@ %ﬂ%‘i‘ﬁ%&‘%mﬂﬁf ag B’raF‘. fras gnd
screeni ng t hembyBil ARHRASs B @mcgﬂfe'@ﬂywtefp&en%&ecmé 'v#rléné)h%}%?&xﬁ a

desired fragnment of A(3 wthout binding to other nonoverl appl ragment s
of A ~. M ceamable fratpewoﬂ(ctegmns epebe deivedifibin the samsedediffamat hemah antibbdly per i od

to 10rr?nta|naC|g.§5at|n ttzil;mbod concentr.ati on mea d ELISA titer
of grea FICER) A0D MERAR ABUPAS spqYergesican \1511?238’1‘“8% nSGEHIPETi ter s
are noni t or gemanentiBodeesdi Qae e E@ﬂbﬂsﬁ%éﬁﬁeﬁd&oﬁ%e&fl h&ma@&&tlib%deé 8& ections.
H stochem stry, A(3 levels and
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t oxi col ogy are perforned post nortem Ten mce are used per group. 15 9.
Screening Anti bodies for Cleaning Activity The invention al so provides

met hods Qo §&i@8ni Ng an antibody for activity in clearingp@fyugsydsssd
deposit or any other antigen, or associated biological entity, for which
clearing activity is desired. To screen for activity against an anyloid
deposit, a tissue sanple froma brain of a patient wwth Al zhei ner's di sease
or an ani maKeffRB6toudh el @Y PRGSO gAbdefink Stk 170 (AOTINEK OBIngsr pradiNol-areyn 1S
contacted with phagocgti c cells bearing an Fc receptor, such as mcrogli al

cells, and Enginaeiiid®8y! U988 anddearter af &f..MBR W2MZA683vi tro. The phagocytic
cells can be a primryy,.cul t.ure.op | |lne.: h -

THP-1. In sonme net hod%I,av‘tﬂfcﬁ’elclijeél %ﬁﬁ%ﬁ%n%?pé?%é@%%?ﬁgégn fgx?]nggrgﬁ] ¢t gg%lg%%urs ®i de
to facilitatiendtighamegRbelin®id ipptdpitite hingoiteeptet iGaimoglobuling kig: fexastkp ons
are perforned in 25 parallel inthe wells of a mcrotiter dish. In such a

format, ¥ sisfadsteaminevhieh ileany; resisyenamdhesgcompanasis shoulek kecsupstitpiied to
separate we ols i [ i t

detocti on o PpiinEpRRRRtELARRRLAR RN MK, 1n pHERIASII T of
of the anpuhtmeh amind widresidpesswith inurinh ghould be htidimigdcbsocanseninedduceiopnsfar t i ng
froma baseline value before the reaction has proceeded, and one or, re
test 30 val a&gmaa?sl%s e b Tigho @ﬁ@nam@geélﬁltw&ﬁﬁwaaar@epwewﬂbo y
staining, f A #ﬂm@a | Wof.- { (3 or

ot her corrpo?gﬁ’f% Igyﬁgﬁgﬂ%\?ﬂ p gg'ue%g{ Fe‘?’ﬁ%n%érﬁ/?l%tgg? ﬁ(shg ?%r?ﬂg%ﬁglhﬁ?ﬁg may or
may not lbe tdspossmman hs petienmdtto bmaytoba HAMAaesspedsd inra phéticular patiador ng

activity. A reducti.on relative tq baseline duri t.he.reaction of the
2yl of d depduibd Shnieh el 1A AARUSIS N OERAT AR PP EieS FRDC e Ay
actrvity. S"x‘xﬁﬁnﬁﬂ% GH Bes@hént ot {h_%'b\ééﬁlﬁidgeanﬂ%%gﬂghduﬂt})l%raﬁﬁﬁﬁl&ﬁdm&f shigeat 1 ng

Al zhei mer' s and ot her “anyl oi dogeni ¢ di seases. nal ogous mnet hods can be
used to scr demapntTheddAMEA fesponse is measyreadnfarlesamplagbyodetenting yppidlsodids to the

bi ol ogi cal entities. The assay can_be used.tq. det.ect..clearin EVity

agai nat vi r tuinerlz S8 ierabu oS ReEaf s ButiRiptes T R bR nd8h o1 o ca
entity D8RS %AHRnt@Obe innhdariBiclading Birfle plisaRATEsondie téti}@bl@@'ygBIA@OREV can
be provided as a tissue sanple or in isolated form |f provided as a tissue
sanpl e, t he and/es slidsphase BLISA amlysief er ably unfixed to all ow ready access to
conponents of the tis 4 j i { L on of
t he conponents inci deﬁégtﬁﬁltaa ([i)IiH #“?%@ﬁgﬁgﬁ‘x‘g‘%@r@%‘p gérﬁ#lﬁés)ﬂgglgmtsf%%pﬁ%@g.k F{?a[qﬁ %%:an be
tested in thressebsAlyfor subktittor bared oadlseii psibie influ@eanas €DRIsodfossatdn ti ssue
cont ai ni ng benjgn. growt hs, such _as warts_or noles, .tissue infected with

pat hogeni ¢ ﬁPé)PBBWgHm g ptigen; Jbgampafpral {iAPLstigR CRAMURRS ShFategiops waily s
tissue bgar ihdfhah R0 BLRGWEA refRAChk BSull 8t WaRREEdohforfnBtiShal rdstrifntd]OUS
pericarditis), tissue bearing aberrant antigens, and scar tissue. anpl es
of i sol at ed viliieh, evglesstorrenteid iy substitetioncafieefainagdnp f¢id rasifen(erd toilosajof
antigens or bvi .Hsm.&r ot eogl ycans, antigens of other pathogenic

m cr oor gani SHINg M ant i gens, and adhesi on nol ecul es. Such antigens can
be obtai ned from nat urite sslestidhest.anlifs A¢TR rébddifes QRUBEBItN i9 detehEintd,dh
synthesis, anong 20 ot her neans. The tissue sanple or isol ated biol ogical
entity is cmﬁ}ﬂag\t eempytermedeligac Fompuies hprdwgesandrhgitmarease descybed herpiadons

nonocyt or...1m .al o : ' : t ' medi um
The ant ?god}) ré:%ngr%gh}(fl% rdé@ eSll agﬁ%ggf%{dﬁog%@ﬁfﬁ g&uﬁeﬁdgﬂ g%%é@’ or to an
anti gen assanolatidal mbddhs dré erodatéd startihg ffohesdlwddt setictatds daut imonynoghubutibj ect i s
to test whether the biological_entity is vicariously ph cytposed wth the
antigen. 25 ogelaamg?m%w%%s{f@ﬁ e chagnsde by madgled apgcompar AR 3% ogi cal
entity (SomgLiimase Whnifdri SRl hd G&DIved Hrbe-GAUnSEhAS b RfesCARN

"ot her before %‘% %%@%@30%%%&3 ?Igé.&cl\she congeegltralti on of t eS’

bi ol ogi cal dht chansandioomrinsishosmgabs grieatdstaaqiapensinelasiynisfare selectedeas sadingn i f
present, is then_nonitored. reductjon in the.anmount or concentrat] of
Bt i gon38r * EREMALE genREiorpighe olsemlatmadey SRty P shre Ldrass (e
ant i body haseguedle fdeRfify! 2sdlRRRADF MrofSIRd) ahd brferaBly LIS siaRti Af leAsH0gs,at ed
bi ol ogical entity in conjunction wth the phagocytic cells (see, e.g.,
Exanpl e V) .7047, 80%,80%\s¢auesice idkatity Enoorgiargselesindriot mgildingndiviselvageut i ¢
Agent s | nmune responses agai nst anyl oid deposits can al so be i nduced by
adm ni stration of nucleic acids encoding anti bodies and their conponent
chains used for 5 passive inmmunization. %ch nucl ei ¢ acids can be DNA or
RNA. A nucleic acid segnent encodi ng an immunogen is typically linked to
regul atory elenments, such as a pronoter and enhances, that all ow expression
of the DNA segnent in the intended target cells of a patient. For
expression in blood cells, as is desirable for induction of an inmmune

o o T e rr N - A~




20 e.g., Dubensky et al., J. Virol. 70:508 (1996)), Venezuel an equi ne
encephalitis virus (see Johnston et al., US 5,643,576) and rhabdoviruses,
such as wWgei@HkRAr stomatitis virus (see Rose, WO 96/ 34625 .
papi | | omaviruses (Che et al., Human Gene Therapy 6: 325 (13@3 ;SO 6(5’87et al .,
WD 94/ 12629 and Xi ao & Brandsma, Nucleic Acids. Res. 24, 26302622 (1996)).
25 DNA encodi ng an inmunogen, or a vector containing the sane, can be
packaged i nts&rﬂiﬂaoﬂﬁ@fﬁ?é%-are%ﬂoﬂﬁwd% hil g Affereh&lsVehitbedlind Ad%al At RSEr | bed
by Eppstein et al., US 5,208,036, Felgner et ul., US 5,264,618, Rose, US
5,279, 833, antheEmanuoglobulin chays @ degrimsdBing\reedededs agththophin thestadingg an

_ i rnmunogen | s e adso to Oor..associate it articulate carriers,
exanpl es of %&H‘f’t@ﬁ' ?ﬁk’g I%oéfgﬁ%pﬁqﬁlrd?&r € ngﬁﬁ%@ﬁcﬁg%&ﬁgq%?%r s and
pol yl act i desmafilo @b\‘ﬂir{.|lﬁﬁélggﬂ1§1ﬂo@él¥§1@ﬁh@kﬁ59 encB@EmifmizatioVah®By Gériffing, J.
Mcro Encap. (1996). 48  (ene therapy vectors or naked pol l3)/pept| des
(e.g., DRNA) thaallptoneedre Withéanpropriaiedibiineed fiom ene anothen and thahbenddengthual
patient, typi 1 G 1 Ni .ion (e.qg., intravenous,
i ntraperi to%kelgﬁ%lélﬁ%agéFﬁ%g%‘g}@ﬂlﬁﬁwﬁfépﬁ}ggkgﬁﬁ i ntranuscul ar, subdermal, or
intracrani al infusion)Thekeleafincet anéipphdia adsidues fEeabfit@ion Anddbden et al .,
US 5, 399, 346). The teen "naked pol ynucl eqoti de" refers to a pol ynucl eaqtide
not conpl ex&gteRningd.dsPrg; Biasxamipationgfdhe oharasteristies ofiibs apinogsids g parigiast i mes
cloned in a ] o - oboHiS i her. | iJeitating
agents such lgéaﬁgﬂ%%ég‘éﬁrr]igﬁl(%b?t ar é%ﬁgtﬂéaﬁff?&%%f %%g%gﬁ%d?@)cm i eglgr? kaI so be
adm ni stlér egartutay aminpeavedsg Hor eSmeply| witendanBmand acid differp betwedhe nidideencodi ng

an i nmunogen i.s precipjitated ontqg the su fa((:ﬁ] of 10 . 'croscolgi c mnet al
beads. The maEﬁleJEr%ﬁlfé@ﬁ?m@gérérr@@%@d& cSAuman Y auRRJE KesleR BaBFWeHkpandi ng
hel'i um gas, r@ﬁ&&%ﬁﬁlﬁ%&%&ﬁ%ﬁ%ﬁ& 2idgRu &B?WH%@étig@éd'b fgyers. For

exanpl e, The Acce ne Delivery Device manutacture y Agacetus, Inc.

M ddl et on Weqiakui frathéworkAntine acitl iftoal the maise antdy odwen plais seasdrrablygh ski n

into the blood st sinply by spotting the DNA onto skin with chem cal or
nmechani cal ieﬁp?ct%%‘{ﬁ%ﬁh?g‘ggm{@ fownel | et al., WD 95/05853). In a further

variatiqmg, vectors enqgﬂi NGhohTVARPEAS BEndS aNtiRe drtilyered to cells ex vivo,
such as cells explanted froman individual patient (e. g. , |ynphocytes,
bone narrow aspirat es,(2} i sdtediptenptod CBR rggipver sal donor' hemat opoi etic stem
cells, followed by reigpla li'ig%-f Ge [ atj : |

after selection for ce(ll;q)s ttl?Ec él\g}graétg%lﬁ]%?%&%éfég%g.éié\/\g@@u&ra H&ﬁ?’»éx

Prophyl act i ofarCDR epiapssdetamifiddtodsnipueer picizting), bhvention is directed
inter alia to treatnment_of Al zheinmer's and_other, anyl oi dogeni c di seases by

admi ni stration of theKﬁbeytHaHiqiRﬁ_ﬁ%riBF}é?gY_%a\(Hi‘ﬁerrf%cégent s (e.g., humanized

I nununoghobul i ns) to %&@f&u@%&rh{% !“h@lﬁ’ci%%l\éhttl;hbiﬂd%L@gén%i&cﬂ?‘ inefikie GRS
conditions that generate a beneficial therapeutic response in a patient
(e.g., induckidsmn pésitpdimgo fiptnesiosk miziohs Hvhichemte baveongmid publzadpiley bfididenly

i nhibition af, pl ague.formation, reduction of .neuritidg,. tyophy,. i npr.ovi n
cooni ¢ ve r dniefcBE Sith RS ot i gEbisthsbortiiadp e bl Hhatelmrtbra” "
decline) in dxBRpRAbY Bdrogdribon@idWa def Waalks6rcd) hpd@pRaYié Rlerfdtidns eatmmnt of

an anyl oi dogeni ¢ di sease. The invention is also directed to use of the
di scl osed | nol ogi cal reagents (e.g., humani zed i munogl obulins) in the

49 nuf act ure of | for. tre reventj f ,an
anyl oi d(r)%eni c di sease.@%‘éq{ig%ﬁl%g{oﬂggeﬂ?ég%ﬁ aﬁﬁﬁ@%@%@%‘%ﬁﬁ?afg d&@(fq 1(r%e‘? as
the appl i catdlQeumt, Jdeniahdvairk esidifes,as dbBhcitgUK ateat 30N isupr@, eonBfifuteent , or
application or adm nistration of a therapeutic agent to an isolated tissue

or cell Iinetuewraldoopaesidugs asbngchby Ghothiges gk, suara haeine geidgipeseddt or a
predi sposi ti : i i t | I evi at e,
el eve.al t Le iodirbBaf b2 B8 Selcited for i RHIRIE hOnGHRT-of ibod! | P
synpt ons of Rigsidies evhivh ardréadjacenti to @aSDR ireion’tinelnde aimfwasal rekidussria pasifet |

the invention providesg, nethods of prevent] or treating a 10 di sease
associ at¥d viedigigly & HC%;S%Q?‘?%“BPW,Q(@WJ;B%WQ% pﬁ‘mgﬁm%eé’glﬂf%nt. Such

di seases ingj i1 ZRRIABEIoBult SBAS For %Erg}i\@}e? Hﬁyd%ﬁ{o‘i&gﬁnﬁl@@ia@}géﬁgééeﬁﬁo a

impairment. The latter can occur w't out other characteristics of
an anyl oi dogeBRas defesaichy. KemtgormsfDRds definedty Chodlia($esre. & nChothia and Lesk

adm ni stering an effective dosage of an antibody that specifically binds to
a conponent of an anyloid deposit to the patient. Such nmethods 1 S are
particularly useful for preventing or tr%ti ng Al zheiner's disease in human
patients. Exenplary nethods entail adm ni'stering an effective dosage of an
anti body that binds to A(3. Preferred nethods entail adm nistering an
effective dosage of an anti body that specifically binds to an epitope

Wi thin residues 1-10 of A(3, for exanple, antibodies that specifically bind
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. such nmet hods can

In yet another aspect, the invention features adm nistering antibodi es that
bind to an anyl oid deposit in the patient and i nduce a clearing response
agai nst t @9l d deposit. For exanple, such a clearing pgaRgpg&ssan be
effected by Fc receptor nedi ated phagocytosis. 5 Therapeutic agents of the
invention are typically substantially pure fromundesired contam nant. This
means that an agent is typically at | east about 50% w w (wei ght/wei ght)

purity, as .oR e} u pal |y ' I ins and
cont am nant \é\ﬁh%(%grrg? ?ﬁg% t7 ﬁé%gltggér%ﬁsﬁgra éelldggl%ﬁ)eagtgct% %m&@%@%j 1{v‘%/?a\?vp{;‘a/n%fﬁdermr e
preferably amiheacitls Bilthe CDRyouid, Fobossh fropiithe tayceptiaywvdistort tisd dbpocCDReNt i onal
_protein purification_ 1Q techni ques, honbgeneous, peptides of at_ |east 99%
w w can be oBdapHsa affipity- i@?’ﬁ’%&r@’ﬁﬁdﬁ@? WWIMW wdsragt divretly withhBhei ent s
and those cufg; I RQ: i g ' j '
S T L) R s Rl RO PP KT
fragment $ t hewdeolectirg these aminntcide froii thel dorgr fnaydretessiblatdkespall iee amtigerc| onal

or polyclonal, as descri.bed. herein. In 15 yet another aspect, the invention
features adp‘ioﬁi:@fség?tﬁ’éové‘?ﬁ%@}wé%t P@ﬁﬁﬁagﬂ}{‘g’f)% a human i nmuni zed with A(3
peptide, which human qaRidegs iRe“RRaRlinkRPFith LEEIR dedbl N indNid BB that N
anot her aspect, the invention features admnistering an antibody with a
phar maceut i cae detarmpined byasecangdry stmactanat anadyisisto p dis & spasial ovértaionaufficking to t he
anti body can 0. b m ni stered t tient by adm nistering a.

pol ynucl eot i ec%%@@%id'ﬁém&t tlﬁl gg%gmg%cﬁmgﬁtt faﬁlglb‘ﬁs %‘ﬁt:l Ogi.ler\”ﬁs@ 1&8?3%8\18&]?% is
expresse@d t oreploataeaddnfified By aRSISYing Adr8e-diindr3RnBBhMbEs lof tHadonenal |y, the

pol ynucl eoti de encodes heavy and |1 ght chains of the antibody. The

pol ynucl eot i gunynoglobglie é5& da computerigensratédempdall yA dlrgeidingensioshlanedeli n t he

patient. In i .t I i.s.mnttor for, | | of
adm ni st er ed@éﬁmgﬁée :Bﬂ?@gf ﬁg} %?tbbgg§’og?)g§v%§ﬁ%5?ﬁ§aéln .lmﬂ1aecajsr?\l}§h% °§°\rﬁ§"t hus
fulfills a |oOD8st@tbsago trRaUDROANd hakaRRul bfobabillityBBintepictipp S GNHNiAG asits
anel i orating the neuropathol ogy and, in sgnme patients, the cognitive

i npai rment  ai8dbEFRRESY hytiosen PhrdingVas der Salsdorosy, hydrophobis interetionaneifiabl e
Lo Treatient A RBld £iths aBTBAGR0ES Uik AP0l AU IR ALY s b | Sk of
di sease but not show ng synptong, as well as patients presently show ng
synpt ons. | naceémorciaseuoglobulihamier Acd thag basdected. r Audhd jcidsmacoordingso diis ri sk

of suffering from Al zheinmer's disease.if 5 he or_she lives |on nough.
Therefore.  CHHCHSME SRR GALS & e SRAD, Ao ERBABANE AABTFPRARIE EM §F to ¢ he

general popUioad A6t \th HHRADRS At AERLoh@AIN AMoATRR T8aRNAteRt WR tle GSROT t he
subj ect patient. The present nethods are especially useful for individuals

who have a katompagrerding to astablisheid chemival foegesssugh gethwee liged Abdvadi vi dual s

i ncl ude ose having relativ e experienced this di se, and those
whose ri% i's determ'lglet%g ﬁaﬁgg’g%ﬁlaslt@%i%ayo n%%ﬁgﬁogerbpo dl’g%:el?g PR K er s.
Geneti ¢ mar Kiestwesdf their Acléipbay fdr AbaRehatdo net Binsadnad) the BUUE metsadet GBiSveen t he

APP gene, parti %ul arl% tations_at position 717 and positigns 670 and 671
referred to WeirVee deaVagls sudacsie bleasr. titha dattsn sase cbp duticlapst be vdthi

supra). O he r (P t . 3 | 0 S 1
and P52, “andd ANGERETS URisub e B 0Bl (E pRARIE B el REAGpalle
at her oscl er osfiigteracting, vindnadyscasesthe ntidlyi siliffecfranmg ok SameAl apeei. Maderndindigns e

can be recognjzed fromcharacteristic. d ia,.as | 1. as the presence of
ri sk factors™ek @@PEEH’_‘%?J%Q@?‘_‘ }n!t,er hayithy tggfé%;{snﬁh%@te}&eg‘fedd’ioﬁﬁ’rf@ﬁlﬁ? tﬁ“egts are
avai | abl e f og aihdRnicids ) Reavyndihi CBRI2Ss AR JRaeCHRs, bERSRE ﬂoﬁpdhe%ugoiAn(tgg ,

measur enent of CSF tau and"A342 levels.” Elevated tau and decrease
| evel s si gni styuctune timse §@rdro adidyimzhaveinions asypattof she framewerki r om 20

Al zhei ner's di sease cap_al so. i agnosged ADRDA crjteria .di,scussed in
t he Exanpl es section. 1 Ilrg)s%fﬁ%e%%e?f?‘éa%@?io_gﬁtt:%r?gmge‘ﬁ‘[t n%agﬁl%%h]en at any
age (e.g., 1ODRE0may3by idehdsfied inYet HDARY Nay. The kSlvaRtacBRsBRSAFMcd RePEabh

treatment until a patient reaches 40, 50, 60 or 70. Treatnent typically
ent ai | s Il t figheverksmiee add és caleubred wdwotwaysnid) impthe Trtaeiardbadycand @pin a

poost or - dos ayeretbA Ak Y Bt e e i CORSERRIRE" SfeBt ©

patients, difference between these numbers of about 10 square angstroms or more shows that
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treatnment can begin antenatally by adm nistering therapeutic agent to the
not her or shortly after birth. 52 B. Treatnent Regi mes and Dosages In
prophyl acgkp%2apRki cations, pharmaceutical conpositions or P@stgf;;{pggl; s are
adm nistered to a patient susceptible to, or otherwi se at risk of,

Al zhei ner's di sease in an anmount sufficient to elimnate or reduce the
risk, lessen the 5 severity, or delay the outset of the disease, including
bi ochem cal ,,_ hi i . be i Qr ) i its
conplicati or?ggggglépéh(r%%a?lﬁeg\gﬁégél&éa{&ﬂ&éﬁogawggf%%E%%%??ﬁ@sﬁlg%gg ? ?‘%@D Gt i ng
devel opnent aaf thdiefott tharthe amind dehibisamkingd condgephvithakd ODRs. SONP@ISictdssibée Or

. nmedicants are admnistered to a patient suspected of, or_ already suffering
from such a SHfaesarea phangminagcidimay e salqubsied based on a thrge-dippensiogak mpdgliof g | y
arrest, 10 t 2 : J i i hy i r
behavi oral) ,an?lﬁﬁ?{ﬂﬁéf’ ﬁgﬁfg ? gogg%pﬂ?@gﬁﬁgﬁé@%ﬁygg?éﬁ%ﬁi jat% ép?)?dat %l Igdg?lﬁjtééél
phenot ypés i(h988gaad dpeand Rivhatdeel. Md eBiné.55t3V9909HE )ntetth ofiehichdrd ni strati on
of agent reduces or elimpates cognitive inppairpent in patients that
have not yet™PERRIPIEHSGTHH Y IFSPBRGER | TR AR ot FRARYLcasiPPalount
adequat e t 0 iAGLAMMAh e EDRS ARAMEY. tarREARNEE 6hofmdtion! dieAb RBrahswsik! | ned
as a therapeutically- or prophylactically-effective dose. In bot

prophyl act i ainanela¢it dhad peturn contants e DRgent s are usual ly adninistered in
several dosages until sutficLﬁnt i ne resgon efhas bggn ?ﬁhiegeg. The
term"inmune response" BrAPAAHRHISGY WA PISEOTS HE RS HAReMORe e ARV BF oprrent
of a humpr alcapMé bPREL TR vATIEHS CIOTY iﬁrma,ﬁlmkibwiasr(tdtﬁﬁﬂa ateEesRysupra,
antigen-specific T cells or their secretion products) 20 response di rect ed
agai nst an dehotljear @k sgpracndpiramentguberats J. Mok Biel. 2 s bnd89@asll bEwhithact i ve
response, i._e, i nduced by adm ni st nat.i.,an of i mmunogen, or a sive
eaponse. | S nepmoleE RGeS, bitg Bt SR prstioR 2B ebay o
prined T-celdngd.71A thd HEHRRAL ALE 263611 1" ardy 94' SIHYNQFS Rhaih Sn@abRRl@cedrding

i nduci ng an i munol ogi cal response against itself on admnistration to a
mamal , opt itBAK&bRY) ar‘glcwreeme&amw Igferasting vy the GRPRs irpang antipdieshe

i Mmune r@sp : : ; r i; . ne
response ot anFanie AL kR AT s LPAEHHAF AP RS B0 o Bl el OB BB Con
i nvention, fabso likedy toriaterave mithahe CDRsalBoal thiss annbexdd positions, chscevaitthe

dependi ng uppn many different factors, includi ans of ..adm nistration,
target si te,dooaap%méoc?gi rhegtth_a{lgle;ﬁccmr %m@ﬁ@%%ﬂﬁwlf?rbt%%nﬁ% ent is
human or an RMdRled iRidiRbe BB Rlpkéieged d0h MR 3nd RRHNREHARS chibi HEN
is prophylactic or therapeutic. Usually, the patient is a human but

non- human 53nteracting with the CRR wediongsicham shyelimistd amimveci!s ©f thedighbclizen, tmagat ed.
Tr eat me dosages need, to he titrated to optimze safety an ficagcy. For
paso! ve mmERTIea Re dhtshe Him e piihtpr Bt Rulhit FlhghlFRoafaus i ooor
to 100 ny/ Kdhunsdnizedamenunddidbliin.0. 01 to 5 ng/lcg, of the host body weight.
For exanpl e dosages can be 1 ng/ kg body weight or 10 &g/ | cg body weight or
within the range of 1-Hepidugs Réichypartisipaigimihe VL ¥Hdntenfagey ok gpackilgj ects can
be adm ni st Elc i: i ordi ng
To any of herSaran ARl b oAb AR Pl onf Vi o VK ey 360

treat nent endxaipte, &g iNoviosiyraatliHabed, RrovuNatl pAeadd Ssia iz, 82459260 ( 15186 ged

period, for ple, of at |eas} six nths. Additional, 10 exenplary
treat mer reggl< eb Al sy aq Grenerally . up PBQQ%%g ‘ﬁ?@g“ Pgldt%e"\%’éﬂéng‘ie once a

mont h or  ONCR MRS adtib&ySif tdﬁﬁ%fffafﬁms@wt}@%aaﬁféﬁ%%ms.es i nclude 1-10
ng/ kg or 15 ng/ kg on consecutive days, 30 ng/kg on alternate days or 60

nmg/ kg weekly. |In sonme egehemdks on¢ vomore oftsheambioceids fallillangt the elshive sritrtahis

di ff t bi ndi ificit] i ni stered simul. |y, in which
case t ho dosHEeaD T o erhifipthe. 2 R 0BG Rae oS RERRE HicabPudoes
indi cated. Anttbishe sibstitBb@l OYcaAahINy, Shepé Esdsl?ﬁfé amﬂiéﬂi@: DORCHBThANS -

I nterval s between single dosages can be weekly, nonthly or yearly.
"I nterval¥ caparigud aseinp peid guded thesbavedritaatae andltenagive vatiant imwudogledins of

chi ovea. pi S&hiodlend BoB 5t e ant faf e TR 89500 BRSO AT PO s ore

met hods 25-300 (err)g/m . Alternatively, antibody can be adm nistered as a
sust ai ned rel ease fornul ation, in which case | ess frequent adm nistration
is required. Dosage and frequency vary depending on the half life of the
antibody in the patient. In general, hungﬂiantibodies show t he | ongest hal f
life, followed by humani zed anti bodi es, meric anti bodi es, and nonhuman
anti bodi es. 25 The dosage and frequency of adm nistration can vary
dependi ng on whether the treatnent is prophylactic or therapeutic. In
prophyl actic applications, conpositions containing the present antibodies
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In therapeutic applications, a relatively high dosage (e. g. , fromabout 1
to 200 ng of anti body per dose, with dosages of from5 to 25 ng being nore
comonly o ?g% at relatively short intervals is SOHEt'nﬁéTfﬁﬂHgﬁﬁﬁ unt i
progreSS|on 0 %e di sease i s reduced or term nated, and pre erably until
the patient shows partial or conplete anelioration of synptons of disease.
Thereafter, the patent can be adm nistered a prophylactic regi ne. Doses for
nucl ei ¢ aci Qi i j | 00 ng
o 100 my, 1 sERioe Rl Ihb BRGS0 BiGiRL AR el Mgl B AR ol

i nfectious descibedhatmrier thadysifedaiotitily, BA0 theoprefenee ;mmnmd)ginlsulpesrelsdmsle

. Therapeutic agents ca m pi.stered.b r.en t ravenous,
oral, subcutaneous, E{SPaﬁ’rfg ‘%‘%ﬁ“&éﬂgﬁ‘ﬂ%‘?é ‘%P‘fhﬁ @%Sﬁl@ﬁ@&}a
i nt r anasal QentiBAIl ﬁmﬁ&%'u@ﬁm%ﬁﬁﬁuéa@"m fHéQBHX rg%ﬁéh'ngtl 3 %;ioﬂshﬁ'ﬂ?eocfdﬂ)f c

treatment. The nost typi cal route of str an i nmunogeni c
agent i sSsulotibatye (Alshoagh haturghalbyt dmexrable,ut m$omnmbepmq1]ﬁd ﬂownaitefqm:tdr were The
next nost conmon route.is i amuscu jection. This t |n ection
S ot t yp BB it st R o o RhSidued Simed pt el mehe fie
agents are ipdied Afnf 6?1%'rysultﬂltg(}uﬁﬂﬁ?zreﬁ'nﬁﬁﬁﬁl’) Ibbfifb By EsiservgRosi ts have
accunul ated, for exanple intracranial injection. Intranuscular injection or
i nt r avenous sebstitwtfons isinteades! emafieationd stiabrasadiyyiate; yel; de.ilon asp, gmtashgly,. | n
sonme et hodsé ,%,l cat%l ar Eera eutic antibodies are injected directly into
the crani um™%¥ e %»é\nﬂé’ nti bodi es are adm nistered as a sustai ned
rel easejgonposi ti on orAdd@itngPcangidates &r sabiRalidedd M adpior BemadGaniesoal t he
invention can optionally be admnistered in conbination 25 w th other
agents t hat aaHeo agidy hatsre pe}twagprerffrechr\aélum@ntlmewaelﬁbulm atfhgtinebiiegeni ¢

di sease. In f e | oi d
deposi £ 5 occues SRR abids Guf PRSt SRR o5iaS MO ARy Ml HoslhoR B

adm ni st er edhd MotRYonbEANtBOdYbE ﬂomttheéq‘ﬁ@amt@omﬁaﬁs ¢mﬁ¢ﬁamc@&aﬁﬁge of the
agents of the invention across the bl ood-brain barrjer.

C.
Phar maceut i dBYMUngRi9BYlns; 595 exangéﬁtss‘bﬁftutﬂwwbeﬁwéweézvlencslpft HRINg@FIdiN &t er ed
as phar @Ce%hﬁﬁlﬁaﬁm%fe%i&rb?tﬁé)mﬁgﬁ¥ ﬂﬁ‘nﬁ[ﬂo %8s iagffo%ﬁd{ bStiGPEY -
i.e., and a variety of er pharnmaceuti ca accept abl e conponents. See
Rem ngton's t%mpmdmg:aaiun@amdnndle(dlcﬁibhixmuiunog!;ﬁnihnﬁml:nmmbhrﬂgtﬁatrnoairm;bn

East on, Pennsyl vania %ﬁ?@"ﬁ The referred,.fornl g S on he i nt ended
mode of admlﬂ E’?]PEIIPWS'FI HeFYs ‘fﬁ &y f)rl'fh&i'fnll%%am HePE 3B ™t i ons can

al so incl Udandﬁl@@l@@hlﬂglsQﬁtetf&ethﬁtqfdﬂﬂoﬁtah@ Phe@%reRFding amino acid in the donor

phar maceuti cal | yaccept abl e, non-toxic carriers or diluents, which are

defi ned as uemmoebbubmmiﬁoyam@battve t¢ otherhuman sehueneas e Ghese atitetionpeldi t i ons
for ani ) ot to
af fect f e b| 8 gg?a ggﬁ%{& E&{“%o?a lﬂgﬁ%?b“rl%l naa{&:%ork@es ﬁqt%%tr%g Lt arﬁ%o@

di | uents ar estrdttotd. IMeﬁow;wrepmhyfgl al msmhumh@swapﬁoﬁaﬂmﬁcf@ﬁ@dlts ah lafiéno
Ri nger's sol utj ons, xtrose sol ution, and Hank's solution, In addition,

the phar mac eAGtd fzom t 5pRtihoAY drat hapnens o l?“otbfplﬁﬁlyfoéh%m} sibodiss.dhper

carriers, § od %Qg%rﬁ KPig [eJsLEal=T4 gbc noni nmunogeni c
stabilizers anciﬂmﬁ apﬂf( y ha? maceut c‘g1RES conpositions can al so include
| arge, slow y metabol |ﬁmdenmdnmﬁDdseIsad hsreﬂuuiduzasss;an(an&mm&ud pc:dwmaag:amhatl des
such as chitos

e T at off roengn st 8RS et PRl Py Jesk e ol | OF BRI | ke

pol ymeri c arfepRsafdie saxﬁﬁl'e'@)?s&ﬁxhﬁ’ce%%'tbf@%‘iﬁ “c&fifhoh? FHSQlS&QBéréiﬁalhﬁﬁ:a{e§Hﬁh as
oi | droplets or Iiposomes). Additionally, these carriers can 20 function as

i r)rmunost i mAning acid Ageurting (Il mete, thamiahowt A§%)but Fs)lnallpamemth@nabmaéﬁi’/mfst ration,
agents of the invention ¢ e adm ni tered of a
Zorutton or CAERORTRERE S HTbR 2o PRS ah B R Ce R Bt
diluent wit hvai\laBl'é&égIBﬂ%qhbﬁoéb afé@é@e@tﬁvéliﬂgltouﬁédhnhﬁ"s@b%tbﬁpd"|df sedquatéed thatch as
water oils, saline, glycerol, or éthanol. Additional auxilrary

" subst andés, @eespealglly\b@mplﬁgouﬁrto zsc@mprsamwaﬁgtmgempemlemaqi@ﬁcqtmt@n pH

DU fer  n0. SUBRKANGRE A0k iPe! dik B 5A7. BRRUSIERE WRuEPAPRRIL B, oSO NeT
conponents o maceu c cof’rpc?s ions are roleum "ani mal ,
veget abl e, diunsarmcbqitmcseqmdnge is,"rdreT oM@ apeap hitiman bequﬁﬁ(}ééel&ﬁfll(l)bﬂen and
mneral oil. In general, glycols such as propyl ene glycol or polyethylene
glycol are preferred liquid carriers, particularly for injectable
solutions. Antibodies can be 30 adm ni st?rged in the formof a depot
injection or inplant preparation, which n be formulated in such a manner
as to permt a sustained release of the active ingredient. An exenplary
conposition conprises nonoclonal antibody at 5 ng/nm., fornulated in 56




aqueous buffer consisting of 50 nM L-histidine, 150 nM NaCl, adjusted to pH
6.0 with 1-TCl. Typically, conpositions are prepared as injectables, either
as |iqui dygQhMkisons or suspensions; solid forms suitable fpphrgl/iskPn i,

or suspension in, liquid 5 vehicles prior to injection can afso

prepared. The preparatlon al so can be enulsified or encapsul at ed |n

| i posones or mcro partlcles such as polylactlde pol ygl ycol i de, or

copol yrmer f rger,
Sci ence 249%8&%@?{5 @%l%éxgﬂﬁatﬁ(fé%qﬁh van &gé&sl{ ﬁ%eaﬁgveré&égw e\%rs 28: 97 (
1997)) . Theaecg:pmrsecpfentdnl s invention can be admnistered in the formof a

. depot injection or | par tlo whi ch can be formyl ated in such
a manner as to permt g?al%@ a@; beltin %‘i’ct‘i‘tl“?é] HEPECERIOT Y f‘m@r‘lngfa'é‘@i”f”{}%

i ngredi ent. A 4di@naAt \{I&HH‘BE adenfied Ma&@(ﬁi aeCf)RrregiBH ShddrRREStetlative

--adm ni stration include oral, intranasal nd pul nonary fornmul ati ons,
supposi t dr i @sfinition ptqpam Gmthawphl ,csaprrcon%ddlﬁmal saphdatést for Subst;ltubomdr@r s and
carriers includ for al S, or tr|
such supposiaf%Pﬁ%guB’&H @ﬁlpﬁmpﬁcﬁb@@ﬁpﬁ% ar‘?d)aftﬁ’é {/eégmn

i ngredi ent ifddrike ABNgﬁldAf»r &n'é% &éﬁnitﬂ% Nofhbsy, APN 1 th He 136abl¥ Ravy chain is

formul ati ons include excipients, such as pharmaceutical grades of mannitol,
| act ose, st deéred asagqi@@ngmssdt@a%ﬁa sodi um saccharine, cellul ose, and

magnesi um car bonat e. Th e.the of. _sol uti on

suspensi ons, tablets, d%l%foglapgag‘g eégrsgbg%%tl%%{e 60611%}3%%%3%051? %3?5 ons or
powder s 1and tigap ﬂbmspoﬂ@% Db 6f wakidl dendr TS @R residiee TRRr@bY Yhudiad 606

Topi cal appl ication can result in transdermal or intradermal delivery.

Topi cal admiff#msogk fesidugnrepose st prevates upysuabagaiefingdharein) BF mBKinehe agent

ol ar bacemi e BihREbtbL ' B fiilekRlbEs, U AHIb b, bOGuRRHEL ) "'
Co- adm ni st matarding c@Rabae aad heﬂeq)obmonmdamﬁdﬁbvmohmff&lﬁom the cansghsdsur e or

as | inked ecuééa S obt q@& y chem cal crosslinlcing or eggl;_essi on as a
f usi on prot OB SRESHIGHGrences Ay RMRP SRRBpHS BH{ationsinghe BUIneRIYeRES ng a

ski n patlg or ARsi et o 5: 3521
(1995) : l?:eve” Hef‘?7l &?'aﬁé 30 %?%CE’@WE‘.(%‘SH‘I’S tihr d% predicid tgaffotd g%%
I11. Moni torretalged,hrdle&asrrssed\m‘s pledécitdhiorite Lﬂihepmmarlefmhmdlpgmnl@wbmmduds of

rmnitoringtreatrrent in e uf.f er| f.romor susetlbeto

Al zheinmer's, i. dcﬁbﬁﬁ 8%%??8%51?@0515‘}’%8“%@ 9°F PP SRS eSS dni ni st er ed
to a pati entoccﬁfhﬁg lfﬁzid'lﬁiépt‘i‘aﬁﬁallﬂ@wtjﬁ@@glbﬁ FBNéRag] 1@&&1{&ntah<a&@e@wtahﬁb&1y
treatment on syrrptorratl c patients and prophyl actl c treatment on

asynpt omat i ¢hpaliem Bumamansihody ebain sharing signsfionstisequpreeddentity with theriomt or i ng
S
et hods 20nt StiBaly) B & MieneEATH TG LDy UaBUILAS} BLER SbIRA) . | o

| evel or praédqleace rdentitparittethe dob@fdhaia),aebidudssmemamgu@ héas@ac&fpttﬁghmh and
10 corrparin this vvlt{uaval for%re rrfil or le?fja ‘flter treatnment. A
si gni fi cant aﬁlﬁ“@éléén Theéerm ee%hag‘r r?éﬂ ¢ ShRstfuterhwih Gorgsp i ment al

error in reggﬁq&uewhgré%%ﬁn@ge {lg}ﬁesama sanpl e, expressed as one standard
deviation fromthe nmean of such msasurerrents) in value of the |evel or

profile si gnal s a posiQthenthan é)atspmniﬁc ooinoewsl substgutionshhscuswtdiabist thati on of

r 6opons@>dodEr TR HeEE g e RO oS piedbudly SPNERAD e Ra: mens
outcone is 'aﬂdhﬁﬂé aﬁbauynldeﬁtlft@norrﬁé hﬂﬂEwoﬁc&%ﬁb §@fth%hyﬁn6hmﬂ>dlesqrdﬁean and
st andard devi ation) of {evel or profile is termned for a control

popul at i on. vihigh gy mgre drsivieddiOf |cdura¢,gnainm off e arpine eids poﬁh@ Ifeenieworkegionn ot

received pri d values r,of in a
patient att s fEbIRLbirec BERHRGOR B B el Sr @ity of i BHEBFE Tt 1 he
control val yganyAndivginal ¢conserativecsubaietions lofiflar@woek iddiduesdinteliolvatade (e. g.

greater than one standard deviation fromthe nmean) signals a positive or

“suffici 88t tYiovhaprreiehle shange af thesrecificity ratinibnak the rsplimgdumanizediecr ease
signals a n n]\ﬁgloﬂﬁhﬁ Ntld b rfé%nbtoﬁﬁﬁtfn%l va?*dﬁl%cffg?ne%?%&ﬁ}(yﬁﬁé on of

agent is genera cont'i nued |Ie t I's I ncreasin
humanized immunoglobulin shares at least 85% sequence identity to a human variable

30



25 relative to the control value. As before, attainnent of a pl ateau

relative to control values is an indicator that the adm nistration of

treat ”Entwﬁgﬁ'u&%di scontinued or reduced in dosage and/or pt4RRNWERSY: | N

ot her nethods, a control value of the level or profile (e.g., a nean and

standard deviation) is determned froma control population of individuals

who have 30 undergone treatnent with a therapeutic agent and whose | evels
or profiles Ln..r t . of

"evl o or priopudR g Bpbibe ol SRRAGS oF shdARLRIRE:, JNSASMEEITRNER Dt 1

measur ed | evke variabie fahéwork regionof theihgmahized ihinyindfobulin shiafek er lemit 90%, g. ,

. nmore than one standarod devi ati on froom tohe %ontrq)l val ue, . treatnent can be
di scont i nuedreferabln>% snare nreferblyaq %7 %783 gh?S "0 Seaense I9eNEIQ fauEaRt r of
val ue, cont 'J&Hﬁﬁe%ﬁ’ﬂe@& Fedido Qc%nc@gf%ns'eﬁ WA EtEahenkds. tlﬂgeﬂe@é(l,el in the

- patient persists below the contﬂo val ue, tshen a change I n treatnment may be

i ndi cat ed. |howavhe suchedubstitstiors apatndesirabMio i s not presently receiving

treat ment but has und ne a, previ.o course of treatne i.s.nonjtored for
antibody |evels or pr gfl’?qqggnap e apidh lﬁé’rﬁﬁrﬁg’?’%‘?"héb‘?%_ o RipAiRg 24 nent
I's required.fol hgidTRAgaf Rest IEY £0°, 00° RNOPIME IUBubINPtHRApp&NImE BMbiRGingOTPar ed
with a value previously achieved in the patient ‘after a previous course of
treat nent. Aaffnigypf the inmavieed sdibediee fatantigen is withen p favidrad shred fogag diveroént

i. e, t h .typi cgl ' . t t f
the Same Sariproyt tEdahe? smiReaoui Rifenhe Soved i Lt TRE% oA 55 ° ©
Al t er natjiovel Withihhefat SBhFR2RUF 8dfive bfahRAIfIdeAdr ifRMNREloBARR AR Tdly,dhe

control value (nean plus standard deviation) determ ned in_a popul ation of
patients af tkinding@adiniaag ba cewparsd taothat ofembymanizedAantibedyhavinging, t he

neasured val ue i.n.a tient C I it ) in 15
popul ati ons %’?’St ‘PB%‘H\%&%t@@ﬁﬁ?‘&yﬁﬁéﬁe@%‘g@gﬁtagd \%%0%8 @é%hﬁ{ﬁbgg%f
synptoms of ghibsieREens)Oln AR tkstintes) eHindiRg bate Wptifidedwntib&Bt @dthpat i ent's who

show aneliorati on of disease characteristics. In all of these cases, a
signi fi cant Ybsiatees)ispraferaply atdeashivadnthres-fold gesater; or three- tofoprield han a
st andar evi.at. i i.ndi : e i : I {0 a
pat i ent 1520 HRec M B ol lsiiflicd il *RbiRking LAl WEERGY b
serum nucougarfousattiledicsene be depinniatd, ffoudxaniple by BIACORE €ret, suifire dasmpine i s
anal yzed, for exanple, far, lLeyels or profiles of. antibodies to A(err)

pepti de, e. gr_e§oqaéng€p§ng)pn BIP%IFHFG@@G’HF) ‘ﬁ' chilye RIS . ELI SA net hods of
detecting anti bodies specific to A(err) are described in the Exanpl es
section. In sone nethods, the level or profile of an adm nistered anti body
is 25 determni ned usi ngCaPedduatiomef Bemanized 36 dxtihpdies in an in viho

phagocytgsi s assay, as,described, herein..ln such.nethod a ti.ssue.sanpl e
froma p@f i ent being téﬁ"éfgfrf C%B%cﬁglg?te?ft&f PWS%%IPVSPQO%%B%%?S&[‘ u(nea.“@fe,g from
a PDAPP nousghiaad 18 detrinifus € WS ihmafitlgr, Ft ukeReRE BlefapeSiidaRirtent

clearing of the anyloid deposit is then nonitored. The existence and extent
of clearing diegmestis methasielagiss daseribadihersin. oh patticulady praferediartingmagaial fyel

f anti bodi ffective to. ) tis: £ th tient
ohder oo Bgdutioar iRt sRhedtes ILIRG T PR es RSB ReRminud PP AR | "
typically 5h&%hﬁ%ebﬁ%%@n%gﬁd@oéﬂb&i@@@'g, GRNEEMaE 8t y1641s) 0P hinged by an

exponential decay. Wthout a further dosage, the decay approaches
pr et r eat 2fent plagye(sse Hkahples theTh@doomg@a3§eqmn¢inapﬁ Napegading ther3Rthe hal f

life of the antiho adm.ni red. For exanple th l£.5 li of some
human ant i boﬁ&ébsola?'g%%‘fy %“ﬂglgi‘f%@“%%“a% r&%ﬂs’gg lsldf?scggoﬁg%ﬁéf‘%%lgfﬁa basel i ne
nmeasur enent of anti bodgusbléfEndnaccRoPaitibeay sdquendd ardigémifird by computer
adm ni stration, a second neasurenment i s nade soon thereafter to determ ne
the peak ant Femapsrisonyef the aminomsid ssauensesof the myaise weiably egions ¥ithithe nade at
intervals to | tQr W hod i body
has decl i neds%g]?‘%gnglgwléﬁg?@hfgrgglgét @%@%@@nﬁéﬁ%ﬁ?@g@@%@pﬁéﬂ%ﬁ%k | ess
basel i ne3@ e. Yeavyeolighblhatits bhOHE priacipidliagd similanfor ehcha Ih paiticelar, vasalge of
antibody is admnistered. In some nethods, peals or subsequent. neasured
level's | ess HBRES Sorthuman Sukplirenhose rrhehukspuenee rehbits igh drpdes of
determ ned t | L:C] r a?rf)e‘ni : : at ment
reginme in ot %@gﬁ@éﬁﬁﬁhﬁﬁ {lﬁtelh{riréeg’gua?lgg\pﬁgﬁl oé’;f/k fgg\ll&eﬂe%feg@g:égﬁlﬁ%%}gnt |y

| ess than a 15 reference level (e. g. , less than the nmean m nus one
standard deviation of the reference value_jn popul ation of patients
benefiting fromtreatnent) admnistrati on3bf an additi onal dosage of
antibody is indicated. Additional nethods include nonitoring, over the
course of treatnent, any art-recogni zed physiologic synptom (e.g., physical
or mental synptonm) routinely relied 20 on by researchers or physicians to
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25 accordance wi th convention throughout the course of treatnent. C Kits
The invention further provides kits for perform ng the nonitoring nethods
descri bedyah9Mes7 Typi cal Iy, such kits contain an agent thabraREFH hpally
binds to 30 antlbodles to A(err). The kit can al so include aﬁﬁ g‘%
detection of antibodies to A(err), the label is typically in the forn1of

| abel ed anti-idiotypic antibodies. For detection of antibodies, the agent

can be supp l‘f'ebl@ Sq“(ﬁ a 60
mcrotiter gh otPlftl t M%&Pgsgﬁ%g glqgl/é%ggtﬁé h%lﬁlq?' %‘gce%{@\#%bh%% rections
for use of MNutiokaltlnstifites d)ﬁbmluhri‘gCmatahstcservm)lvudetha rcslpacrtivecrnumteher

. correspondence reginme correlatin evel s of neasured | with | ev
ant i bodi es LT ?lriequqﬂfést %q%ﬁ&dmaﬂf%cﬁ@? Qr §egueglegs ‘E’BéFFa%FFﬂFf’égbr/"ded

material thag deﬁc@‘fdkﬁftp‘i‘ﬁﬂltrﬁmﬁ d&io?@édﬂeﬁ&s@f‘ecééf&?eﬂ' ?@eféra'ﬁlyt aé hgﬁa’i’y 5 tine

during its mahuf acture, transport, sale or use. For exanpl €, term
| abel i ngS en@ohlrmlysaegueadwahanm ﬁ@%l. %@ﬁ)l 8&% A¥el obmorshare e@ls%ctpéckagl ng

materials, instructions i 0 Or Vi tt r cs, 43S, vveII
as writing inprinted ‘Foél&l% q?f °8ﬁlggflf'%no ié Vi?f” iggbg llﬁ?‘b&?ad%

di agnostic khd gr eatb R seieACIdBntity € Baman lightehsint bﬂﬁﬁjgﬁ/l@bpﬁﬂaﬂmﬁ&ﬂ the Ki t's
(e.g., for performng in vivo inmaging). Such kits I cal contain an

ant i body f oBD$i hvamghaamsfmvsamtm geqyengg(igentily &F kumdi lscaw chiins @@bmpe $Il1- 10.

Preferably, | abel e ndar ng _reagent is

el uded 2 AESRRLY G bty FpF ey et i@nl SRR by FrioP ol e S o
per f or miog tpi’éfeﬂaBIyQi&ﬁeéﬁ 0P Huedii Dfibodiey ofakéseRlibtypés br f#6f @hsEnsgs an in viva
i magi ng assay npl ary anti bodi es are those described herein. 15 D. h~

vivo | magi n@equi@cqsmf émh whtipesy T aerrefasied dght drin hman yriahisgeaignashpreng
d t t

o oonosr s o) uilkne HERLTE IOV SulaE hon o] PSRN yiOBLT
the net hods having [KabaiSENombers 049230) 00213 1p0@30S8] mos@sw 405059, 1048 and

denenti a. pat s. abnor nal | gi d deposits, then the patient is
likely suff 44412‘55 2%9&%@%&@?@%%% Thergeigeed BeryY chandussnyerisiled on
asynpto t ' Qe@@ﬁé £l %&rf reatest s eﬁ‘fse @%ﬂg@{heigﬂgﬁﬂo%gltn% BY 3ht g%]b@gﬂec at es

suscept i |I|t e synptomati c ease are so useful
f or noni t or ifrogn dlntsl:@dmehmmgKabsuIMamMmlO%%@pOmﬂé% 60(1515&;;16)0&3&6 and patients

who have be di a nosed. wmth Al zhei ner's di sease. The net hods
work by ad ?\ﬂ%g{bﬁ ﬁEBQ%@}S O&R{Ffeggéan“ body that binds to A(3, to the

patient and then det eqtesﬁQeStéienaaes@kct@aff&rsubétltm RO EMdwsPIVehe dn@inino
anti bodies bind to A(3 deposits in a patient wi t hout bi ndi ng to full |ength
APP pol ypeptaridditfagbriean a 3D vagiahly frasmearprle prgiorpandom squivalgnt himamyarisdleaci ds

1-10 axggpar, O R r e ds to
an epi tgpe ﬁdﬁ%&%ﬁ%@l ah%lhg]frr?i? t%gn ‘*’d}}&ig %Bg)%?d %@Hﬁ%gg ﬁ%ﬁ@% cﬂ)}n bi nd
wi t hout | nduké eqnivalaiy heiusanimino acicbﬁﬁmmg:asmblqre&pectémthat the fanfild 4vedts, t he
anti body binds to an epitope wthi r]%d’:lm no a |ds 1-7 of A(3. Such 61

anti bodi es Typi cal |y biRpnseplently adsantigenditsslyy esponse to A(3. However,
the clearing response 8 Dot RPart YR +{Ji59 d acking a
full-1ength constant r(@g?ggﬁ%csug% § % somfSl met ﬁ éd Hﬁ%}ﬁl

ant i body carnltsmatiee éﬁinlumrtprapcnseébyrfﬂmhlaemhld szagaocsrtqtherwmgemta.ctslmtkgener al,
anti bodi,es hinding to epitopes ,.C-term.n i.due 10 not show
2o strofs a B cHion (. £t MBET wSw SAGEAG S FeeifD s alpapsidiLepaties 1”10
presunebly heca49en m@4GrBBkNipal epitopes are inaccessible in anyloid
deposits. Accordingly, such antibodies are |ess preferred. D agnostic
reagent s can be adni ni(3kparéeipdys inthe Xl.eWblisterfag . CAming aeids Aleposisions of t he
patient, brain by intracranial injection or by
“drilling a ﬁ%gﬁémﬁmjﬁg #I?ﬁ)é skul | . The dosage of reagent should be _
W thin the sane ranges:o@@u&armédeﬁag@eﬂfe 3RS digidedy Heary @ad light dhbi vagiabient i s
| abel ed, al though in sonme nethaods, the primar reaegent with affinity for

"A(3 is dfl aBesipey aad]hwaarwé@ﬁdéme 3%@mbwéy grik lnEéamvl;‘anBn@ﬂy,tme
primary r eanix% dnﬁ%lc}%ﬁfﬁ%&?mas teg & tﬂé‘ fo?é% pfméjﬁh Gl on-  For
exanpl e, orescen or op |ca etec e of

par anagnet i ctribtutealied the hsavsrmnda]lghec}faﬁfs Forthds ppbose stearibodyp desigatsltCRY
surgical intervention. Radioactive |abels can al so be detected using PET or
SPECT.
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Di agnosis is performed by conparing the nunber, size, and/or intensity of

| abel ed | oci, to correspondi ng baseline values. The base |ine values can
representyhhebBan levels in a popul ation of undi seased i pgipNiselfss

Basel i ne val ues can al so 20 represent previous |levels determned in the
sane patient. For exanple, baseline values can be determned in a patient
bef ore begi nning treatnent, and neasured val ues thereafter conpared with
the basel i ngppadiyBata BarlQPDBYID: 1 ORYAMSBD oF 81 3L 5. BRI DO3RSE RoshaRal s a
positive response to treatment. 25 The present invention will be nore fully
descri bed byghosan aé altdnoplategonmndélingithé HQo Eghbirghiains andsan antibEXpNesigBtedExanpl e

266, b 21T RO 1GR0 Bodenhiet s 29F KB PRE2ESE IO Vi ous

nonocl onal  anRekeRQk We teplatfdl hidAdhgStht BefyThbm. ITH Rbdel /a6 AtheAtdiaBd B A3
- in the brain of heterozygotic transgenic mce. A Study Design 10 Sixty

mal e and5f edebres Henensy ygonigatmyaepsite hisye Anfaverable at@nis coptagty aml npnt hs  of

age were obtaj. ' ahar at. : ] rjed into
2% aroups. CBEE ARG R ey et S IR G ek RSB R SARACE, LT
wer e di stri WPDBAD: QQKEA, Gerdidkeer@2 NI Mol B, 298816ND9YR wak chesen iceteaiplitbe
animals within the grougs as closely as possible. Table 2 depicts the

Exper i ment alloreedaling GIBRY abfbe hoavsEshyinas Ak 2nd YUG dif nof b significants

oot AR08 B SO URSRSPL B RO P
10D5A33-101 gG 56mAb 26 @hréd-diniRkighil 68 uobial HFdiAA(ida JorkRt giiRmdis dbkeribed of
LA AT T T R

anti - aggr egq;igiﬂf(ﬁﬁéﬁgs’ Prodin AR BafP IS P Ele BHB i PREMyY BessibleSiatNO Whrld)

Tabl e 2, the antibodies 1 ncluded four nurine A(3-spetcific nonoclonal
ant i bodi es, Wide Webh méarnetchntlgs dys8ribaaidiydBamate12)) (200008 u¢ldicrdidsdtbsearciiy( 3

resi dues 3-7),,,266, (directed..to A(3 residyes..13-28 bi nds ..t o _so] ubl e but
ot Lo agar Q5703 arvpgapodeyad aflgss bof MedbRipea Thp ACPRP R ISy,
fifth grigup MRSohpaRE &fbdel ¥ thd stittié 3f SPE Chd IrCtuRPiered ANAdtarBifg poiaeor f raction
(rai sed by immunization with aggregated AN 1792). The negative control

group recei \neeflieting the thremdimenpignalsiroetareifiangatibedy ¢asgadning the 3D6

complementarity determining regions substituted in human framework structures.

Additional models can be constructed representing the structure as further amino acid
substitutions are introduced.

20 In general, substitution of one, most or all of the amino acids fulfilling the
above criteria is desirable. Accordingly, the humanized antibodies of the present
invention will usually contain a substitution of a human light chain framework residue
with a corresponding 3D6 residue in at least 1, 2 or 3, and more usually 4, of the
following positions: L1, L2, 136 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 H89.

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.

33



B. Monitoring the Course of Treatnent 10 The nonocl onal anti bodies were
injected at a dose of about 10 ny/kg (assum ng that the m ce weighed 50 g).
Anti body §ibt@fs4ere nonitored over the 28 weeks of treat gRAlysol/MsgFt 1 Ons
were adm nistered intraperitoneally every seven days on average to naintain
anti-A(3 titers above 1000. Although lower titers were neasured for mAb 266
since it does not bind well to the aggregated AN 1792 used as the capture

15 anti gen imidshac@ssite sthignionwvitiashignsebidde vouldsttro@icataabddst tharist hi s
group. The group receiving nonocl onal antibody, 2H3 was di scontinued wi thin

the first tKredn haarsinmueegletvlingala prstculatnestionait ey ths dlesizbledioyest they vo.
. For det i nat tib ti. - £
o et o AR s VR e e PR R B TR0, "

i nocul at i on affirity sadi@baldinspetifidily )ik absls the'vabdeboitly ot witkds thesubstitete)tied as
- A(err)1-42-binding anti bo %/ using a sandwi ch ELISA with plastic nufti-well
pl at es cdat aatihgdyvition substinion mayhepaeferred, @s dtavould he expectedie eligit ket &g al s

and Met hOdSH%ga%}Jogﬁ%ﬁfE&Eriﬁé’%ﬁﬂfah'eed are set forth in Table 3 for the

pol ycl onal an e nonocl onal s 10DS and 21 F 12. Table 3: weeks
21F1221 Fl12weeks 10D51hk¥rwasdidates for substitution are acceptor human framework amino

pol ypol y0. 155000. 1530000. 1516000. 58000. 5140000. 540001250015000145001.,518001
P 55001 5308954 Hish e 2T0is 1IGOBEIODIDIOB BEU8 2C B8RS0 1BEBCRIRDASIE50041

919008400097 30101 7008 AD0 IORD L L1600 A 601600 A GBO LA S0 S H0D 1180121

0013900161 30032880 b4i80 ClEHE0E ] S SLR Gbel FPIL:HeT POLEFRNE THMO0181 300172
10018500017]2? 0018%%8%8%%822&0 9180%20300 9250020120022175020980221000231
60022200023 ] WIES SHRP SEMSKOBSEEINE Y8R 5 BB 8612 9£4002611

00271900282 45028 88mkh LR SncEHAHER 1RhQMlvakAPBo@NGls. thi s time period for
the polyclonal antibody preparation and were slightly above this |evel for

t he 10D5- and 21 F 12-Ingpdditienhl gmbadimentsTrhen thedumeadighbehaimfradewodr a

six-nmonth period for a toptal of,19 S. j S r t hanj zed one week
fter the | aregbierdimPabhiin & AbRPn Ribnet bRt BE FHtgRgR o b
about sil3 naabdiutdinstif eEtaEENL2,81 415, 16he, 8,8 10U, apbi mbfedisaslly DR@Y the
preparations, brains were renoved fromthe aninmals fallow ng saline

f
perfusi on. dpdowagirepters LiaklHhldBak-bd Lflds L3 thiroht BHI8RERS AP BhH] 95si s and
th d . i ' :
the concent Mavy o i BELAUARLL U Mimd Mot RebiBlEapecRof0ee " ©
precur sor primheinogloBR) is Kdbat 5 Noatbes@td 8, the healiyshemtcedtaansdubstitwirernan es of
t he hi ppoca |, cariical d.cerebel | regi ons wer epar i n. SM
guani :jPP\e. %E‘?@t \Ngr gﬁgrﬁi By9’di%l’ ﬁﬁe’&’ gm“t &r:gmp%\}gpal& P%ﬁsﬁﬁﬁg“‘lb‘@% de or
APP was 29“a%kifti%h§q{§f3,¥{59m9,am§,q{'1§, 0140, HE1, 198, ¢f44dH7ptHPN A, $igandes ds of

A/ 3 peptide or APP of known’ concentrations in an ELISA format. The |evels
of total Al drdH@8ofThe®ipositionsarsisnbslitityd Withdee amin@Giclloinery dregquivatet t he

A R e e
65 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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total A(err) for the control group, inoculated with PBS, was 3.6-fold

hi gher in the hi ppocanpus than in the cortex (nmedian of 63,389 ng/g

hi ppocang 9?0&“§§pe conpared to | 7,818 ng/g for the cortegyrihgcidi an
level in the cerebellum of the control group (30.6 ng/g tissue) was nore
than 2,000-fold | ower than in the hippocanpus. These 5 levels are simlar
to those previously reported for heterozygous PDAPP transgenic mce of this
age (Johnsomeig@bsthprefrred. Rebidags ndt datdHie: 6A¥hEXa se@éb@edlﬁgﬁbﬁﬁﬂhcc@]b@blp had a
medi an A(3 | evel, neasured as A(31-42, which djiffered significant from
that of the fr@awwpd@ angrangt these gomuinge sequenses conidihe @hcwé%wubgtlmh@l with

pol ycl onal in Table 4. The nedian 10 | evel of
A31-42 was re 6@§%§gﬂﬂ%§§ﬂﬂﬁ%%%g§@§ to the control for this treatnent

group. The nedi an | ev&hble dfsufinddiz42 thasequeats madysiyoffthe 3D6IVH aetiVCed by 55%
conpared_to the control in one additional treatnment group, those aninals
dosed wi $h esionsaddisfomal pousepnd dmman sggcturegtht epncppsedior computer

an-, ~MWD1, WSIW&%@G%%OA\}L SN BRI BRs aSBB'O(ﬁes drelset rtfoadNWT Y P~ ~

|~~NNbDal R -
_n-.., '~J' s00Note s¥dueltesdthat@dMe used in Selectlng ammo acid _suhst@ihxbﬁrRafermsteD Vi

'd" ,.--n , 0~ —~—V "W >
13. 0 p~ N/r\] Rpgidugs pqe% sg\g)rtg i Table 1. Rare mouse r351glue5‘are 1doe;1t1ﬁed by companj}llg

the donor VL and/or VH sequences with the sequences of other members of the

10 subgroup to which the donor VL and/or VH sequences belong (according to Kabat) and
identifying the residue positions which differ from the consensus. These donor specific
differences may point to somatic mutations which enhance activity. Unusual or rare
residues close to the binding site may possibly contact the antigen, making it desirable to
retain the mouse residue. However, if the unusual mouse residue is not important for

15  binding, use of the corresponding acceptor residue is preferred as the mouse residue may
create immunogenic neoepitopes in the humanized antibody. In the situation where an
unusual residue in the donor sequence is actually a common residues in the

corresponding acceptor sequence, the preferred residue is clearly the acceptor residue.

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

Chain Heavy Light
Mouse subgroup 11D (002688) 11 (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 (0.233%) Y1(.035%)
frequency of D42 (0.699%) 115 (3.3%)
occurrence in class) D27 (0.867%)-CDR1
178 (0.677%)
L85 (0.625%)
W89 (0.815%)-CDR3
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67 ONOCadN~ N~ , QUOO c~' Ac~Qz~zo~ ~ I n the hippocanpus, the nedian
percent reduction of total A(3 associated with treatnent wth pol ycl onal
anti-A(3agbhhpdy (SO% p = 0.0055) was not as great as tpafyehsREyed in
the cortex (65% (Table 5). However, the absolute nmagnitude of the 5
reduction was al nost 3-fold greater in the hippocanpus than in the cortex,
a net reduction of 31,683 ng/g tissue in the hippocanmpus versus 11,658 ng/g

tissue in |{ 06 9
forni of A{3, A31l- 42, ratlher than as total A(3, [the reduction achieved With
t he pol ycl pnal anti body s significant (p = 0.0025). The nedian levels|in
groups treated with the nAbs 10D5 and 10 266 werje reduced by 33% and 21%
respectively. 68 NOOljaw N H
N~ONl ~00l ~+MeCr ™" ~~NN- | - -l - | - - _~~~COM-NMVDO O ~ M O NM M~~OMGL
~Nool ~00i Nj % g N ~M
. C01NC~I d" 0101 P~ o NOQ1W
~~NM'G . , _ [ Chothia canonical_- DLIONNINSE 20 CONP- T =Z0Q U0 s DETERl~ O~O=OFW
~voMi" d' ~n ’gDR groupings [pdb H2: class 3 {lige] L2: class1 [1lmk]
example] L3: class 1 [1tet]
Closest solved mouse | PDB ID: 10PG Kodandapani et al., PDB ID: 1CR9; Kanyo ef al., supra;
- (94%, 2A)
structures supra; (12% 2A) PDB ID: INLD; Davies et dl,, dcta
Crystallogr. D. Biol. Crystallog. 53:186
(1997); (98%, 2.8A)
Closest solved human | 1VH (68%, nmr) 1LVE (57%, LEN)
structures 443560 (65%, IgG, A myeloma, 1.8A) | 1B6DA (54%, B-J dimer, 2.8A);
KOL/2FB4H (60%, myeloma, 3A) IVGEL (54%, autoAb)
Germline query (Hu) | VH3-48 (4512283/BAA75032.1) AT(x63402)
results (top 4) VH3-23 (4512287/BAA75046.1) A17 (x63403)
VH3-7 (4512300/BAA75056.1) A18 (X63396)
VH3-21 (4512287/BAA75047.1) A2 (m31952)
VH3-11 (4152300/BAA75053.1) A19 (x63397)

*heavy chain and light chain from the same antibody (O-81, Hirabayashi ef al. NAR 20:2601).

Kabat ID sequences referenced herein are publicly available, for
example, from the Northwestern University Biomedical Engineering Department’s
5  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

10  referenced herein are publicly available, for example, from the National Center for
Biotechnology Information (NCBI) database of sequences in collections of Igh, Ig kappa
and Ig lambda germline V genes (as a division of the National Library of Medicine
(NLM) at the National Institutes of Health (NIH)). Homology searching of the NCBI
“Ig Germline Genes” database is provided by IgG BLAST™,
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z~,N,...NVNNMH~ 69 NCLa~..C4~ONw, ~OyO~c~.0".NG-d z ~z~
cd .fl U'U~ ~n Total A(3 was al so neasured in the cerebellum (Tabl e

6). Thos r dosed with the polyclonal anti-A(err) an nti body
v ()?H&% g o7 iRg A
| 2 % and 46

showed significant reductions of the levels of total A(3 % p =
0.0033 and p = 0.0184, respectively) and that 5 group treated with 10D5 had
a near significant reduction (29% p = 0.0675). Table 6 CEREBELLUMIreat nent

Ghangeel SA val uoPesodh R ERN A Ayt 2RymaBrh ol bR et
ant i - A34210 idvehtion 00@3ind &) 8 lipht-thaih QGuAISiEODES 2ible6RMAO ZEmprising murine
~-2927. 29+/ - 266616. 59~ 0.0184~ -4619,59+/-6.5 21 F 12829. 80i
" >0.9999- 332 .%WE@S%S Bt awptaﬁrmf\gor&ﬂwgfrwoa? Fevias &H§AbP % he
experiment byefRihg, oS §i#6e di0ofr redanss s\éfycfeﬂ%lﬁﬂfé' Qdfﬁhﬁccqtsisﬁl% of 01, 13pphicabl e

e. Standard"Devi at’i on  APP concentration was al so determ ned by ELISA In the
cortex ahd Badddbebbititumal iththacoridspehding Ha exbidaedcind Gnxa ledayy BB t r eat ed

i ce. Two different tilized,, The first, designat.ed
APPe o FLy  r COBGEDES oY H GORY i accREE andvatt I bt ABARE h has
been cl eavedest by, Bref&@bKY R0 WiBO E8ikuePddbcldd ﬂro&leﬁbg%rbuﬁ S6r¥Bstihg by HAd, APP,
whi | e the second recogni zes onilﬁglﬁéPP-a. In contrast to the

t r eat ment - adEScanst B siibstiwiad v cargspondiag Sinfsresided, and.cptiowally, airleasbs, t he

| evel s of APP_7 re virtual.ly unchanged in all of .the t t
compared 1 o THROESTIDREA ik SRR R ofie. Rl i H17

I mmuni zaoi onmdMEos Mikktianed Waliaesrréppheibg hi¥ndn Weirhidd reslgid. et i ng APP. In
summary, A(3 levels were significantly reduced in the cortex, hippocanpus
and cerebel | umin ani filagnere@seiaedymbodimentys hymppised antihory abipe priserid

agai nst AN17% . r : L ' i 1. i no
term nal regllgcgjeﬁ1 t%;ﬁ @6‘%@3’? ,a @B‘é@ﬁt} %@S k%ﬁ%@g %&?gﬁﬁrﬁﬁr\@%gal o)
showed si gnia‘f]j)&‘l(ethIg)Reaﬁdmhﬁmeﬁ heeptdr lfrdaﬁe@orld;&lﬁfbﬁh@ﬂﬂrk&?vi@@&dsme?: The
nor phol ogy of . A(err)-i nmunoreactive plagues i.n subsets Q raipns, frommce
in the PBS, Jobrtipted wdih %%ﬁ‘é),, residue 2ispbstigigd xith aivegﬂé),tr?%%erﬁérwba%@ﬁs was

15  with aleu (L) and/or residue 46 substituted with an arg (R), and (ii) a heavy chain

comprising 3D6 VH CDRs and a human acceptor framework, the framework having

residue 49 substituted with an ala (A), residue 93 substituted with a val (V) and/or

residue 94 substituted with an arg (R), and, optionally, having residue 74 substituted

with a ser (8), residue 77 substituted with a thr (T) and/or residue 89 substituted with a
20 val (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 APB1-
42 (e.g., as determined by ELISA); (2) binds AP in plaques (e.g., staining of AD and/or

25  PDAPP plaques); (3) binds AB 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 Ap (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 A in a manner or with an affinity

sufficient to elicit at least one of the following ir vivo effects: (1) reduce AP plaque
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qualitatively conpared to that of previous studies in which standard

i mmuni zation procedures with A(342 were followed. 15 The largest alteration
in both tyg¢exsA8nt and appearance of anyl oid plaques occupggfishilydsée

ani mal s i mmuni zed with the pol yclonal A(342 antibody. The reduction of

anyl oid | oad, eroded pl aque norphol ogy and cel |l -associ ated A(3

i munoreactivity closely resenbl ed effects produced by the standard

i mruni zati o c afq r . in

anoh o gni st O ghTen IR (BARAINEL AeE NRERIK BB IR IR, led

by adm ni st netdiapatholbgeagsotiytet ovithl annBAdidageniddidyrded; (5)dessehsor atpedibfatat | ve

. eval uati ons, | oi d, pl.agues, in the 10D5 group wer so .reduced in nunber
and appear aﬁé@,%\ﬂnﬁ ﬂ?hg%&gg’é@i %}m@n@ﬁsoe@q%-‘&@g%?’aﬁ@gfj%e@c%ﬁﬁ{ﬂ%&a@ OFivity.
Rel ative to Mol : .ogmal s, the polyclonal Ig fraction against 25

(GPi'Moﬁ Wes%%rgﬁ@é’ Lo
- A(err) and one fthe

&
nocl onal anti bodi es (10D5) reduced pl aque burden by
93% and 81 % respect ilnehgth¢mpenib@@iixbnt, 2hurkarizdempibadyedf the pteasrs isventdmt i vel y

nmodest effegt on pl e burden. M crographg of brain.after treatment with
pAbA(err) 1- 485 §q1?t‘5%_“g\q¢?'i‘}§eé’ %‘%@%ﬁl}ﬂﬁé @?ﬁn’%ﬁééﬂ? I‘Eﬁ‘ilyrl?éﬁf t%?fl f’]ﬂg’ﬂear ger
conpact ed pl&ﬁ@ﬁﬁ}%%ﬁ&%sw@;@pﬁv&%ﬁz treated group relative to control

treated ani na oproliferative Responses A(err)-dependent
| ynphoproliferation was neasured using spleen cells harvested ei ght days

following the final antipody infusjon. Freshly harvested cells, 105 5 per
wel |, were cul tured f&t_g_é&é_mw ny e presence of A(31-40 at a
concentration of 5 (er 1 St &t AR arbSrR i id Ve RS E @i
additional cells vvereﬂc% tr{}%@%\%eg‘ﬁét e%P aéé?f ?rclfé?ogen,a%lg%, aﬁ%}qugé a

negati ve conies@lbed delons Sumichwtiart amibddies hizcelected bedompptitivichindipg enocyt es
from aged PDAPP.m ce passively inmmunized with vari,Qus anti-A(3 anti bodi es

were st i mul FBEINFAIIF PBCRVISE AREYDDC sAHe BPEAPCFBFAHTIPRAHHRATAGH YIS 10
responses %ﬁbaaeéwheg-ollgﬁ?t@ R3S dHocloSS Qe R5iDAY BerbRS %lﬁ?eﬁ.%aaai% i f

passive inmuni zatiion facilitated antigen presentation, an us primng of
T cel |l responsakodpacicéned fhoa pAticiladepitoNe spddifici§byspag dily a fuaghiefterfatfi ve or

cyt oki ne responses were observed in mce. passively inmuuze | t.h the

anti - A( 315ant455g?ﬂn€§‘.m058n’ﬂ1§f%?{’¥ Spreentg gptg?pgmsiagalg%/tfq “g’?@?‘%’f ‘%ﬂmq@%( err)
Ant i bodi es: : . : 11 and
pAb Anal -42 Tn agsﬁgégmr%% y,tlb??%5§%eﬁ? ﬁé}%@ﬂ\‘% lrgg%%%gﬁ%% t wo
addi tional anti-A(3 antiTragheMedexdologgst ed, nonocl onal s 3D6 (A(31-5) and
16C11 (A33-42). Contraql groups received either PBS.or an irr ant

i sot ype- mat ched anti b gb(am)’{oa%anﬂ@ qﬁee@?%pgf’é}]sg)&pa(tﬂr_, gb%%?ﬁ h old
het er ozygot egl i4 B bgpfodcl BaPd GbnUdscritfed By Oe%@ﬁé%a?%%&@dcﬁm%ﬂ?g%?;

design was the sane. Once again, after six nonths of treatnent,
reduced 381 acQesttrug,dEnPigynigVe at, &34,404a andBoglerabmed af e USP asént Heh341606 (RBISOOT

i sot ype- mat ched, ant i bod ntrels =0, 003).. -One, of th her ..ant i bodi es
Lo hot A or pgien SRR SRY 1 Rhet Bl by 55T Blends S, RGRHBH o
(p=0.003) . [proguiig @sitlinet bBtadfed biithid ndstiddaee yalrgaiiomhs, becausetey dee. 16C11,

failed to have any effect on plaque burden. Simlar fjindings were obtained
wi th A(err) adeseandehframibiee salyitwo hypes and erq mpused dpitialy.raaneuse mtelema line

anti body resgpan ' K ' b1 ) 3 . ' nity,
is suffici enlgg?%ga\g@?de@%mgﬁng}ugﬁ fgécbfgegtgso I Pdf%%g?lﬁ%gg p(r%‘{)%u-ét',m%ﬁlueb O% at not
all anti25A( Shybidiceldiuel asithe SPaLaH Icyll ¢ihé desadbalisy Odnbirpadipas The enbgsheico 30
epi topes conprising amnqg.acids 1-5 or 3-7 g;; Alerr) aée, particul arly

ef fi caci ous. calkis dgifased with animmpizedermee3-hinarhochisito pateln W‘P%%Dfﬁ ni stered
antibodi es agahfisie MoRa cellGine. Triombs 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 against 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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. agai nst nouse inmmunogl obulin (goat antj-nouse |

passi ve innunization) reduces the extent of plaque deposition in a nouse
nodel of Al zheiner's disease. Exanple IIl: Mnitoring of Antibody Binding
in the CNgghhissskExanpl e denonstrates that when held at nog@§;US§9£(l4g9
concentrations (}25 70 (err)g/m), the antibodi es gained access to the CNS
at levels sufficient to decorate [3-anyloid plaques. To determ ne whet her
anti bodi es against A(3 could be acting directly wthin the CNS, brains
taken from $abdR%PRLIHAP Kol atmﬁlaﬁriﬂmﬁuzea%@ﬁm Sadrhont Ml ©
exanmined for the présence of the peripherally-adm nistered anti bodi es.
Unfixed crydagat pd:bﬂ&lptlds eaitaining Aoefreynno ot ahmna-ldlbtyprmmendy toesmg ent

Pl agues within

brai ns of t taatihodydg Afhdinzoregnaigls, Reels %ﬂeﬂ%ﬂi@}ﬁgﬁﬁ@db? sAeRipakieRWaniES body,

of pi aque adBErERoR PRl g i ot RN B R BB R O

i munor eact eﬁnphédyte%m@?bicaw @}Eﬂo)seditbtdnlﬁgéy foralgﬂrlbdil en7-44tdhyd e rHetio Bt Y
reagent. 10D5_and | ow ng peri p eral adm nj stratl on, gai ned access

to nost pl aqeBPNI-1640(seqmBnatpnean, Ferapsunplan W% hymsatnlasmaeduced i n

t hese treat nent grou j into
the CNS was not gue Fzrhgg]%n%g I ég{?gjgleég[% %’Jﬁéﬂ%ﬁoo%-@?&%"ﬁag lrﬁ.?%‘lrséim nce
t here was naucmassmg 4hsywd$kﬁdm methoder ﬁwdadaiﬂp]geytl&&egegmumatédﬁwlﬂﬁmns Bl ue
in PDAPP m ce jtion, the concen 1on of anti bo In the brain
par enchyma of0% a@@é{e’gﬁ&p@gwp@@f ‘31 Q@@ﬁe atphoyt 7 rfi%grqeﬁﬁ £yehow Snd Gmin. f
repr esenpi n S O

p Ab NG dis hrde Brai %rcﬂﬂ%ﬂe?ﬁéib{nﬁﬂ g;frf)@%a{gﬁ ir frleHid! s(:{g@lg\ﬁe[ tﬁt&%

i sotype). These dat i cate erip m ni stere odi es can
enter 25 t heleging lvy’mde (e hellAdaor Ali). e@lohgs stacreglgglantaquhasltﬂvmge]wmquieed It is

i kel t hat .16Cl11 al sp . had toth b t
E'xare}mye Y HERIE SRR ATy A e fome Bl bR e Jhe s
Ayl oid De agid & ﬁg olifg ﬁﬁgﬁ@mﬁer&&e & Jn@a%?r&liucﬁ%ﬂdﬁgﬂ aﬁﬁbweﬂ&a% hFI N

cl earance, we esta an ex Vvivo ass primary mc
cells were aigkired mdcnﬁcitjn amrshbodemladdnr;yuheﬂmltls@dﬂmtmmstecdmumetahélgrdaﬁmal%zmmuse or

human AD br ai ns. rogljal .cells were obtaine ro he cerebral
corticedof %BW&P 1\?JBA/TI trigragcqll nes oftay ﬁ@néﬁf‘qdlf%@e\%‘ﬁ‘@’ teand APcal | y
di ssoci at ed ﬁ?ggﬁﬁg& s' Bal anced Salt Sol uti on, Sigma) with 50

Th

(err)g/m . e dissociated cells werefiltered with a 100
(err)ymcell st ral ner (&haﬂmxgh)r,lomascmcgenettljca’ilugﬁablathe&(dlﬁmot pmdﬁwanﬁbudinmates
The pellet was nded in 5 vvth medi um ucose DVEM .. 109

Jngl T roMeBShEn e reresaon WeErten 5F St bu Meller o Bt tomd o
T-75 plasti ergh'ﬂatl%%ng lo8&t6re &fp}&gloz'v%ctgﬁy fnd &RddAsKbe W@Jt@r il RARErPN an
orbital shaker at 200 rpm for 2h at The cell suspension was
centrif@§ed ramnmbm,bmfamlqresassp@hm in the assay medi um 10-~m cryost at
sections of PDAPP nouse or human AD brains (post 10 no~~teminterval < 3hr)
wer e thaw mounted onto poly-lysine coated round glass coverslips and pl aced
in wells of 24-well tikshengéhiciNdh-Humas Manliaglscoverslips were washed tw ce
with assay medi um consisting of H SFM (Hybridoma-serumfree nedium G bco
BRL) with 1 % FBS, gl udampmantibedies egainstdifseancliahnmipduced fiomsefi-lmarhi Gv CSF
(R&D). Contrg At i d entration (5
(err)g/m fi 2{"I géni‘gﬂjfa A%SS‘F]% t%%&%#@foglé g?‘%s{% ?egn%ﬁt Sﬂg % on Iéﬁgeded at a
densi ty 26f OGnfixunbgfobothllcous] Usssigy therdisgenoddientuddpltbalin Mg of@icht ai ned in
a humdified incubator (37C, 5%Q2 lyfor 24hr or npre. At the end of t he

i ncubat i on, aseenis mapwaalsysfenctionally iRpetivatssh, pasiarablyathedeser o iy human

erneabiliz |
Ei oti nyl at e?ﬂy&rﬁ%&%uéﬂ%ﬁu%ﬁ&ﬁdé%?%g%@fg X de@f}% O%E gata e ﬁgca\(lc:;lLson 20
| mmunoRes ear @imponéfis. B)odgmmmatmm cfrelgibgaious ﬂiﬂnﬂnagohnlm gened andantrddocdon
nucl ear stai eé %P‘{S’%J The res were obser V%ﬂl?Wth in erted
f | uor escent ‘:’% B EIR ?lbu ‘?@Bﬁca&rﬁaﬁ Yelerseh 85t aken with
2 SPOT digoi tboriBiBfich, F by St dioh YR ehidth AOMES Tike &ﬁéﬁéxﬂ@ﬁ%ﬁﬁals For

Western bl ot analysis, the cultures were extracted in 8Murea, diluted 1:1
in reducing ltesultmglﬁormﬂml prodess 4re capable d>ﬁfadmbnaﬂy ma&a@ng&%mnmmogbbghﬁh

(Novex). After transfer ontodmmbllon r? cf‘ep %edtOS err)g/m
component sequences, and expressing a repertoire ot s oI various isotypes
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of the pabA~342 followed by an HRP-conjugated anti-nouse antibody, and
devel oped with ECL (Anmersham When the assay was perfornmed with PDAPP brain
sections g ob resence of 16Cl1 (one of the antibodies giRslA(LT)

t hat was \}’/IO'[ /E%f}?caci ous in vivo), (3 30 anyloid plaques renai neﬁ nt act
and no phagocytosis was observed. In contrast, when adjacent sections were
cultured in the presence of 10D5, the anyloid deposits were |argely gone
and the m ceg@dedby BRnhe iBHANEE RUIEIAL WitheGOSYkdsSinY @fdddefsuscont ai ni ng 74
510 A(err). Iden}t,ic_al results vveiri?obtai ned with A brﬁél n sections; 10D5
i nduced phagpeynedebulisr genes. plapreductian an@ properties ofmemnads having these | n

o L RSk RN SPL e RRRYL LR DRI TRIT o e
anti bodi es &@arj397, U§ 6[874,29908 &,8143081008 6578N630pUS & 770,420) E8S,G61AJ6C Yt OSi S
- for several different anti body bindi gpg%isoem ficities. It can be seen that

anti bodi &s BShueHytde Uept:H63paZo, M hp ﬂ&iﬁ&&%ﬂ\ﬁwénwsa%aﬂ%w oi d

g its, s . L as bind ) ol . : 4-10
bi nd wi ¢ hout ey B2 AR 15,52 TSR R GRRD 0 W1 0L SO PReBE 4 s
C-term nal thichds irbapolfled by tdfedendd indisratirety) Banll pmposes). Tepognicmicetald e 7:

Anal ysis of Epjtope Specificity Antibody a ito a iso a Stainin Phagocytosis
N- Ter mmab3Deatisylgdy suitable piti-Afmtibedies srepbtameddpimmipEaing a onggeniec

-14A84- 10rat_|,gd +as 13-2818G1110- 18rat I - -26616524].94 - .

2201218- 21 Py Rarg el St hlegegda By B i ERRASIGR oie, ith AB ora

12- 421 9GBa- fralyNBMRere6E. UbaAdWbrial hAEAMTes Gre raPus®by, Chf) st BEEMI T Q8h21

) 3-7+ +nonkey (QS-21) 1-5+ +nouse éIVA P1-7)+ + 75 Tabl e 8 shows results
obt ai ned wi fpnyealefasuitghle iayioraa celblines sisingconvansiapaldioidersMilpainteciplogyi es
to induce p tOShsS. i . ] t | fa Vi | aque
bur den- i n pALSSoRrAdtel Bpdeefisg et iU GpE RS TS ool S Gyl B 1]
aggr egat ed syiniuhbd ovith(ad ip@Rinogenivhgdht. nOghomlliydéck polyakmel anibbdiesicasbener e
unable to react with (3anyl oi d.tpl aques in unfixed brain sections, could not
trigger phagorsgnaied by affinity puifightion usingsfB onathenemgloibpepiife prarcaffioly i n

Vi vo. #355 g’aDgn and the pol ycl onal antibody agai nst A(3 were active by all
three sufEE ™ hese results show that efficacy in vivo is due to direct
anti body nedi ated cl earance of the plaques within the CNS, and that the ex

vivo 10 assay is predictive of in_vivo efficacy. Table 8: The ex vivo assay
as predictor of in vigoFdagsPrwelay Methedsdy | sotype Avidity for Binding to Ex

vivo I n vivo aggregated - .0l el fil : . ] S
nonocl onal 3%?362%478\ ﬁeﬁ%@%ﬁ@@ﬁ@éb@?&h %ﬂﬁ’Ang‘S @&%Bi-eygs) tP%I%%PE

121 g&2a500 DNA 1ibitalfigt human B-cpiid acebdirg) thtHganetl) Protocol suilined BypHRsasas ay
has been used to test _cI eari ng acgivit of . an_anti body 1g%lagai nst_a
fragmentOof ay»RieiceiAo1ed erldeh (9§ )asA?\&?,c. rl@rfﬁéﬁ@mﬁ withoglagy, KR el be an
anyl oid pla i i i with a
brai n 1 sacrs Loor ekl it BhALE) RomMANd A ohonbhlt MAG DORPARLER "
bef ore. RabRbhtam@igUAP \va Sraphests 38 afti-Iddty pio lantibuiiese qRIvhallg BuEHOB celgs #Bowed a
mar ked reduction in the nunber and size of plaques indicative of clearing

activity of obnedfrqmadptientviogppbisatelyiereseive pptihody tigarent.oApihadiesm t hat
A(3 was internalize i t c e _of .t vivo assay. .ln_ tha.
presence of % %ﬁ?%%ol ﬁ%ﬁ%’i& gggﬁ“&%ﬁh?rgga%’(%eg%cﬁ%%gseﬁlﬁ%r%cga F‘l‘cé)? m(,geﬁufl%al}tg)r?g}eﬁeq in
a confogal pbadeindipgrghietsh heSheh cloialBd Waptifie@ The protoddhagesddd ¥y Mesei ¢l es
contai ning A(3, and the IpI aques renumi ned intact within the section. In the
presence of idgpderemere gifigiant i eombinatign avifhephagerdisplavtteghnelogy nSea gigol es
within the ' J-al 0,74t 81H] at fi7d he
internali zegj(og%g? ?%W%ﬁa{@%@ﬂ %}rael%%w(gr9 g} dg)ﬁ(ﬂ,g—getr% e\s/a\nalt(’.)’ry%M urea at
various ti mes,gn7i218s Wintetleda 1iSE;87 10907 Wiakt er 41., S 858165 Y HatligeAkr &I ne
hour tinme point n no phagocyt osi s had urred, reaction w r})fa

., Wh t
_pol ycl onal éﬁ%&?&&ﬁ%&%@ftal-w 5r,@7’e7éll3é’é}dﬂéﬁ?%@%lﬁl-byﬁé’%i%z (eac

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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- either nornmal or

(corresponding to the A(3 pepti de). A(err) immunoreactivity decreased at
day 1 and was absent by day 3. Thus, antibody-nediated phagocytosis of A(3
| eads to WwhHSe Q%Qadati on. To deternine if phagocyt osi s mﬂ;@@sgm(\gh-yo assay
was Fc- msdl ate 10 F(ab')2 fragnents of the anti-Al3 anti bo wer e
prepared. Although the F(ab')2 fragnments retained their full ab|I|ty to
react with plagues, they were unable to trigger phagocytosis by mcroglial
cell's. In acRipldydih andibaaRs WitB% dRsivéd dpetifiditary s%le@ﬁﬂ'b?%ﬂi’mﬁ%ﬁh@hﬂﬂ@nt%@ﬁked
by a reagent against nurine Fc receptors (anti-CD 16/ 3 These dat a

i ndi cat e t haAP peptide wo frapmentahereofof A(3 occurs t hr ough Fc recept or rredl at ed

phagocytosis. 15 Examl e V.. Pas e of t i, bodi hr ou rain
Barrier This exanpl e dBedRHRHOLIR ?Ptlgfya’flf"gﬂd}'f‘mﬁlﬂ E‘b‘ﬁesﬁ’@ E%d to
the brain fqlihding g&bdﬂ&&%‘f@@&@&ed Hiuﬁﬁ& bRtbddyican Be eﬁfdheéaer% WinggUR ®f

DAPP m ce | ow ng treatment, PDAPP or control normal

m ce weré& péRfiPFed. Wi this 0ethod, 20hettlsy heamy air rhghb@aun\sar(ahleppgma abirs selectedr t ex)

wer e di ssected. and n.. Brain. qRi 2 trlton +
brot ease. | niETREOORy S porT RE R Al LR ARRAPR e PR i} 1 | SA
F(ab)' 2 goatre@iph iis J¥TIeER aslie WRtifg AREIRY aGiNafe Bhrafyl i8 cBhshiuBtedSn GRRIUT €
reagent. The serum or the brain extracts were incubated for 1 hr. The

i sot ypes wereerdesre display dhe sameright d’!ﬂﬂséﬁrl@dﬂ regioR (be., thg GraineRRrting matezal) Hi t P

(Caltag). 25 Ant dIe e n the CNS at
a concentrat| 4@89“‘?‘?&13’ if rgglt?ﬁd |§%§%\@M%Ia§ %rlaﬁ%fg%O%%Fe when
the congent rebtdiasy BémladBrary@s réah@ﬁgedthum Heaay clefin Vgiabie ﬂeglohmeAt}Jh@@ed

was three times 1gGa in the brain as well, both pbeing resent at Q. %of

thei r respedhpwing Sél@ég,f}P@OifﬁCthiédlbgcﬁQfdABWsatrléaﬂlll@ awdspr }mépashltbd\’lh)

30 unt quel y 1 SR o BTl P Phe Rk WS ghedeclepi8RGs AT "°°

Sequenci ng @taﬁlhgniytauﬁﬁos%ns‘ﬁ@bm@é furfRegpieips 1Bk ngth@nﬁrﬁfymaen@ﬁagmal ysis
of 3D6 VH. The heavy chain variable VH region of 3D6 was cl oned RT- PCR

usi ng MRNA p’rlﬁﬂ%)fséhle Wl@ﬁqhqaybﬁh%w@éq lregl%wmﬁleur%e@ma@ﬁ%d fmlﬁwﬁrsu n the
f t
encompass ng e FrafEpds FRlfaTRal i Sl SRR ThE RIS o BERALER
#3818- 3829) ,regiods are@BinifddNfor# 28iB2yy obreatramgedrimgianvariside tipht ahaﬁ regibhsrer . The

sequences fromPCRa l'ified produc as.well as frommultip
i ndependent | 4&3&Q ’@%Sl%ﬂvﬁﬁ%éﬁor\gépﬁﬁ it, binging ot 4B elsriadh WCF%P}}%@ disgkwher .

As a further [ S
conti rmed by PEEIBIERslS o HRRER RimAuRR b dhesd ARbpfELgat?

met hodol ogy land tidwams' orgaﬂlﬁapmﬁd@eaﬁmmﬁs tﬂn@&ifhrifﬁa&&zﬁng AgRtisl, the sequence
was derived fromthe PCR product, as well as nultiple,

i ndepené’@nt | y-isolated clones. Both sequences are in conplete agreenent

wi th one another, (ws e froy@l,cSubstitution in the | eader
region fromthe 5 RA b ViR Re nsth t the sequences are derived

fromthe nRNA encodi ngHatisg Mﬁcﬁﬁual@gsedmmlfthe DBR dikframetabicoupodBERf D

NO: 3) and amj no aci.d seque SE f the ion of 3 are set
For th i TapME e HOROgaS: 3 Vi Boretodt gre avaiaple SAPTRpEioe 3585 v
Nucl eoti de S%H%)b ulins. Because of the degeneracy of the code avanect;v_l_of nucleic acid
ATGAACTTCGGECT CA TGATTTTCCTTGICCTT TTT

AGT GAAGCIGGTRereT etacadcer T ABTE CAGD (, "@ﬂ AGEQeNSCT Cite de51red nucleic
CCTGTGCAGCCTCT T TCACTTTCAGTAA W
T CACACAAGAGE RS LT EAR T ﬁm ENEBPISt o by PCR

X&TA%A%¥§%% GAA%CT %A@‘TCACGGCCTTGTX’TTATT%§CA<3AT1/§@;e 25
GATCACTATA 5 EReEsaBatcred grthadfonprepyring whsléntipnpt i de
s under| n &letgn%aggsgggg \é?%ft? 06 R BbAREAIRIDRRO b AT d B R

variable VL region o naI ogous nmanner as

regi on. j;mn th&83 (1988).t Biiefly, tiwe tﬁtgﬁﬁpxﬂyp@tlﬂéDMmSﬂterem }@%sldgmmnf or
anplification,of marine VL reqgions as follo 806- 3
816) were de%lﬂwale?taierﬁnswlag desirachrauigiion 823? 8ﬁgl§ﬁ€émﬂfé§%N?\dem te! “Afier
transl ation ig TINAY

for the nuri '#?mrgiﬁ?‘g‘g{h o]% d l}g?%g%eﬁi]sg ecﬁ% ?@tﬁesﬁ ol n%lﬁlgég%aﬁ{%ﬁoﬁﬁ%bﬁ uence
anal ysis of the PCR fragnent, as well as |ndependently derived cl ones

i sol ated using this consensus |ight chain pri mer set, reveal ed that the
cDNA obt ai ned was derived froma non- func4['| onal |y rean~anged nessage as the
sequence contained a franmeshift nutation 5 between the V-J region junction.




In a second trial, 5 RACE was enployed to clone a second VL encodi ng cDNA
DNA sequence anal ysis of this product (consensus 11) showed it encoded a
functi ongl A3;Thus, it can be concluded that the sequepgg Rpgadses the
correct 3D8 ight chain mRNA. The nucleotide (SEQID NO1 ) and am?’?lo acid
sequence (SEQ ID 10 NO:2) of the VL region of 3D6 are set forth in Table 9B
and in Figure 1, respectively. Table 9B: Muse 3D6 VL Nucl eoti de Sequence
ATGATGAGT CCTEERCAGRE Rikd Tad SR AGHRET 6T GRATHICREEMEE0AGE e D des the

TTATGT TGTGATGACCCAGACTCCACTCACTTTGT CGGT TACCATTGGACAACCAGCCT
CCATCTCTTGCAAlertehaTaimictnTEIrACAy At GR TEEAAAGACATAT TTGAAT

. TGGTTGI TACAGAGGECCAGGCCAGT CTCCAAAGCGCCTAATCTATCTGGTGT CTAAACT

GGACTCTGGAGT CCCTGACAGGT TCACT GECAGT GGATCAGGGACAGATTTTACACTGA

AAAT CAGCAGAAT AGAGGCT GAGSAEE LK TANT ROFiBICT GGCAAGGTACACAT 20
+ TTTCCTCGGACGT TCGGT GGA _ VA (SEQ ID NGO |) *Leader peptide
i s under Pi ned Pri ners Thsaarigde segmeenty franHodies pradug@s Jesceibpthsiaye (&gt forth

in Table 10-th%émfl%i%%@gE%:\&?o&eo%ﬁﬂﬁé?%?ﬁﬁﬁgﬁjﬁé)df%Fh&%?r%ﬁbodies)

vari abl eri ner

380640Yes CT.aAdpidally GAlled@éAt Iedst.a@omio0t ahAmnambglobblin O6hstat®legion (Fc),
. CGCT. GIT. GGT. &CT, G (SEQ.I D NQ: 39) C+G, = .50, 00 [ 20] avi s, Bot stei n, Rot hel ting
Tenp C. 72. dppigally that of gdwmag dmgnipgelobplint Hpgan gonstant region DNA sequences can

36 15 [16] B AR G el R oo O ity WA GRls At =

(19] Davil§, Batsftmbly, iRondriized Bgellefspe Kabat2r BEGuper, kappi araf. WOSBOREEN) 3KV

S R TSl RIS AL, 45 0
[ 21] Davi's, BQB@&I%HB%B%IIP%ﬁtﬁiﬂ%oﬁ?ﬁ%\t/%l/aiﬁ%n@ﬁ@&'li%hgiﬂ%ﬁsté(ﬂrﬂaélghs‘?tTH@-Heavy

4CT. AGT. CGA. CAT. GAG GRC. CCC. TGC. PRI MER 4, MRC set;

380943Yes. CWhaARCPNTBE régi TRl GicBEDs KIBH , AwibeCH2, GH3 | 8] CHA/@gidp CTEe =

SO AGT cun R ER T AR iR bt BRstiav Bt s or SRR ol o1 T
set 381048Yes i TeA( it . y md42. 50
CT7] bavite, Bardind WO, KD, [gARK Tel AT ot Bl g Gl Re2) et and

CT. AGT. CGA. daf4GAte driceficonstantresicy derendsRn partRcthertant badyadeperdenti+ T =

37.84 [14]: 9 L 44) CHG = )
C15)Bavi s, pettlenen Bl el Bt S fieled et bample, fspiopes te1
7CT. AGT. CCR #14Tg GEhaveWbniphdnénhhc Rbdbes IgGB/BGA B4 do not. When it is
381241Yes. GTC. ACA. KW. YON GG ( SEQ I D% A+T = 39. 02 [ 16] : O 45) C+G = 46. 34

[ 19] Davi s, Bd%%lefg\ thatrige Aaho Mée-afeh&bm@lzqdm@eag)eem QIA¥IF A ERs Fher

8CT. AGT HCA. AT 15366 T IMVER EnRGIGSl: -
S61541v 2Dy Pyt doptad 3%‘%%%‘&%1% e Congtis (?%I’i?n%/bh.ezf%ﬁssc’fe = 34.15
[ 14] avi s, Bottgpiealty, i3ét1héVhémmpcli eyiotaRic &Bivity igiot desirabies thekapptantdmmaibime i mer

25. 71 [26] . o oree T Sl CReior B KOS piek Gt tfest passage of antibody nto the |
[ 16] Davi s, wr&hemti%pdgglg@%dg%ﬁ%@ eafRR ry%bﬁsa&h%imﬁmal&w

PRI MER 10, MRC set; CT. AG] _ TT. GT381537Yes% A+T = 70. 27
f 26] ; T. GTC. apra Ttherhynsmet pnipedygnay coraprisg sequenges| fam snapethanona clagt ofel t i ng

Tenp C 4@3.5 . I i I : :

38 1638Ye2§ CT. 1%%%{5%@&%%& g@%&@%ﬁ%@n@ W?‘L‘d two heavy

% GCT. TCT. Clchaldk, 4s3EfaratDhbliyAdhhins, Kghbchaibs) a8 6ab, Fhb'Deub')2, Bad BV ,&iras Ragleel ti ng
Tenp C. 74.4Qouse kappa |ight chainreverse, priner, as_ 116-122; Ck constant
regi onTi mer , cheineniibediesya vduchrbeaviand Gght dhain \aorbledemains arerhidded dtmqugh g e: (SEQ
| D NO: 50)0 % QcditT = 47.06 [8]; o C+G= 52.94 [9]avis, Botstein, Rothelting
Tenp C. 57. 8 Glse heavy vari abl e

~~~CT. AGT. CGA. CAT. GAA. ATG. CAG CTG GE387837YesT, Cp, T. STT, CIT.C (SEQ I D

NO: 51) Timer 1HV prinmer Z, MRC set;ouse heavy

“vari abl eCT. AGT. CGA. CAT. GGG ATG GAG. CTR. TATiI ner 2381936YesT. CAT. SYT. CTT ( SEQ
I D NO:52)1iV prinmer 2, MRC set; ouse heavy

vari abl eCT. AGT. CGA. CAT. GAA. GWM. GTG. GIT. AATiI ner 3382037yes. CTG GGTI. TTT. T
(SEQ I D NO: 53) prinmer 3, MRC set; Quse heavy

vari abl eCT. AGT. CGA. CAT. GRA. CTT. TGG. GYT. CATi ner 4382135Yes. CTT. GRT. TT ( SEQ

| D NO: 54)HV prinmer 4, NMRC set; Quse heavy

vari abl eCT. AGT. CGA. CAT. GGA. CTC. CAG CCT. CA,3822 40 Yes . TTT. AGT. TTT. CCT. T
(SEQ I DTi mer 5~ prinmer 5, MRC set; O 55) 8J2.



- vari abl eCT. AGT. CGA

ouse heavy vari abl eCT. AGT. CGA. CAT. G&C. TGI. CYT. RGS. GCTi ner

6382337YesT. RCT.CIT.CTG C (SEQ I D NO:56).HV prinmer 6, MRC set;ouse heavy
vari abl eGJoAGlsSPA CAT. GCR. ATG GAG. CKG GRTi ner 7382436Yes pegiSolMEsTT ( SEQ
2D NO: 57)HV prinmer 7, MRC set; Quse heavy

vari abl eCT. AGT. CGA. CAT. GAG AGT. CCT. GAT. TCTi ner 8382533yesT. TTT. GIG (SEQ I D
NO: 58) HV priner 8, MRC set; ouse heavy

vari abl eCT. AGT. CGA. CAB, @al-ckdion GFReoliBineht ABRBo#Es Yes . CTT. GCT. ATT. CCT. G
(SEQ TDTi ner 9M- prinmer 9, MRC S€éT,; U 59)ouse heavy

1°)
vari abl eCT. AGT. CGA. CAChangicAsmaaired ae matibedies aredypieally, moducad by CCT. G

. (SEQ I D NO: . DL % . . .
Var bl eCr. Apr ikt e A b R Hmpniges ighwpad pesyehitipr a7 1
(SEQ | D NO: 6iible pagliors! optionalfrlink&l to Quastarld @6pidhs, are inserted into expression

. CAT. GAT. GGT. GIT. AAG_ TCTi ner, 123B2937YesT. TCT. GTA. CCT. G
(SEQ I D Ro: 8§t driedight aurl hegracchains endw clojed in Higgoine or different expression

chai nGGA. T x ' . jtion
110 124, VRO 1B as warie oot i BEpufty L e RO TaRAP ol o
and heavy chlantid sequancessia thdexpiessivnnsctbifd) thiil¥tkyre AiPexpiddsidn oFR3, CDR3 and
FR4. The assignnent_ of ami no acids to each domain is in accordance with the

f i
nunbering cdRPRBegishuli: PR¥BAtides. Bxpressioncopirgl segysncesiaclyde. it @6inPheri ¢ 306

Anti body: TRe. :var| V. arglql“r' -haj j . % Lheered to
encode spli Egnﬁ@fgr%g’?ﬁé@a)f}g%é%’ OW%%;??%g%Q%? Iatr hggfrogs gcg:\?l{o\?%&%fﬁ Q‘%PQVJ
junction®d, aagueotesnethancdrelenentsyandrivhisariptéxpessination segotmes. pBiérdbhty, ther t he
heavy chain, and @q?wgl;rc}fl for the Iikght .chai n. These vectors 10b§:;]%0de
human yl an@*PIESRIhETUN STRIGRSH S BYOHE BTG ERERS JOKFLYT 80510t he 82

i nserted }/arttaﬂbf'oﬁnmﬁgir QAnFREHR duRarybRd hQLAl:. TRHYIMSRcYRMal béeat | on, -t he
heavy chain and |ight chain expression vectors were co-transfected into COS
cel I's. Two dhdorporated inte dheanprenriatchash dhe aspisanantaged pndesreonditidasmitdblat | y
co-transfect W th di fferent, chi d.c light chain clones 3, 4,...& 10)
Lo cont i r m rEnPeRIBEr PRy RRRT emie R scolfpmif e 15083 dithuplgyrioh

t ransf eqtsi orpfeRScré&Fdac atbodesa positive control for the vectors.

Condi tioned media was col |l ected 48 hrs post transfection and assayed by
west ern bl ot anal ysi s Fagpe expressivayepiordre tipislly renticpida in the hagtarganisnndi ng.
The mul ti pl e; . Y, L0 haht '

conbi nat i on%1%%%5§§@%$gg%ﬁ%}]}?%p%?agggglg?l %gtncthlg@ﬂﬁ%al PS%]'( %@@ngf i body
on a 10 westexpresdibiovectdds centhinthetedtimgmefkee. gamchpidilliveresistaféds hy dPkih§dh)

anti bodi es to.At\%ﬁCl% was te?.t ed bs¥ ELI SA analysis, Chineric $D6 was .found to
bind to A(erF§SienefrGItIRG Fesisance of hrommyeit i5sisknee) de Rmut deleatign oY thopy

(Fi gur e 23A) . ceftsirhhres iR yitiathe ediRd I@Nﬁ%@q&%&e(géé le.%@ Ttalkialr bl QUS Sy
reveal ed that the chimeric 3D6 and the marine 3D6 I5 anti body conpet ed
equal |y wit H.H4et62ny| at ed-3D6 binding to A(3 (Figure 3B). The chineric

anti body di spl ayed bi nging pronect | es; | gl s140auh>1aklis.! Hom i 300

reference sanple. Tabl
(Ngl m ) 3a6 Pkt 6Hi@esq3 21 TN B Qedukhddd) 6Athd pPlleIDRnTida. Do?2i6rdBiAl hekls34 4

1
20 Moreover, both 3D6 ang PK1614 were effective at clearing A(err) plaques.
The ex vi vo siably forase iclyderhasilli,fueh asBacilssyhiintandothsy eafrobastetingge,

. ,t L : T h
v o 4n CREhGS o Pgp e, Sl 413 eRANT el dbrih ol TR poRI B
sequences eriostigoried catal sommike3IRGreasian yeatdra whiah evill tyglidallyleantaim exespsion i vel v.

25 Exanple VII, 3D6 Humani zatj on
P control sequences compat{b?e 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.

43



- the CDR [ oops of 3D6, again excepting

Honol ogyl Mol ecul ar Modeling. In order to identify key structural franmework
residues in the marine 3D6 anti body, a three-dinensional nobdel was 83

gener at e&@g&%spn the closest marine antibodies for the pepy¥easss | ght
chains. For this purpose, an anti body designated 1 CR9 was chosen as a
tenpl ate fox nodeling the 3D6 |ight chain (PDB ID: 1 CR9, Kanyo et al.,
supra), and an anti body designated 1 OPG was chosen as the tenplate for
nodel i ng the heavy ch@ther nhitfeBed, RichlasGR&xtKad andanami fopbxpreddion. supra). (See
also Table 1.) Am no acid sequence alignnent of 3D6 with the Iight chain
and heavy cha¢dhaninmcae s mefetbdueasthost.avidnpwitablervectorshaving expression pontor of

. CDR3 of the_heav hai n, th ﬁ CR9 ang 11CP§ ant i boagi es _share si ni{i' cant
sequence  hofEIBRTSIF en POt AL le R W nepticREo R lrsmiiiod Ssfocthes adithe sy
anti bodi es halidsited! Typioal ;ﬁaﬁetefsaﬂaaa@aigg%mfgiyaeﬁermdsam otbag§eslyds do

of the heavy chain.
Theref or, $NQREsadeduritpyragepremotars ingludy, aaenecqthers.omatersiaum elsobel sol ved

structure f lggﬂ ' ag@, A kir of 3D6
vari abl e reglélgrr?%e?g%ybn ﬁ%ﬂrgkﬁ??fbo I €s nggéﬁéﬁﬁ@g%ﬂﬁgﬁg&ﬁg@ggg%géseusi ng
t he Look & SdlididnModul es GeneM ne (v3.5) software package. This software

was purchased under a_perpetual |icense from 15 Ml ecul a plications
Group (Palo Alto, ca)ln MBOISMWWW%%@@}T‘%@%WW@E cl?b ﬁ%ﬁe IRAYCHERPe

Levitt and i élﬁg? J l : del i ng by
aut omat i ng tgﬁd @teggs v r\t;g%p%ﬁﬁé%&t%egp ggsg rr%glteelsigﬂr%léﬁ%i{%@? gty sequence on
a tenpl a0 e pblykndestidssenaddingintasrglobaliseaquiengmeentotieleof)y Se¥Wihbdckgr,on a

Silicon G aphics. IRI'S rks i upder..a_ LTNl ~ i conment, the nodel ed
structure i _T%Q’ﬁ”?ﬁ% 7%@?’%5’ &E:H ﬁ@&s @SW-%}@&-i(gé%f %HE@VW Q?ilﬁPFﬁ zation
steps to r e'abtﬁ}ﬂ‘?y gﬁr}ff&i/éa[ Bllascal Rifiter 6PRiAGicShRNEEIORTek ﬁa%le?m%t‘%@&réﬁ?ﬁé atic and

van der VWalls interactions. A further refined nodel was built using the
nmodel i ng capeatsrdlogouspiot@ma (e @ CGntachinguunoglofulinhchavPBectadevbloped ini thiy a@DRE! of

t he heavy chain, o D6.qi.denti fied.| gkz ,as t hamol ogous and. havi ng the

i dentical nRBe (E)Iflarctggilﬂ’ﬁ%sy aﬂ%usg%%.%egém%’ﬁ% 2 C@%f—d’r%?ra#ﬁ'enﬁglgw Cc?ﬂai n of
306 was 150deings] o fhifotnhed B-cyf!dthybtidothis ITerefetably] e @ls bR MnBlfan. The

a- carbon backbone trace of the SDg nmodel is shown in Figure 4. The VH

domai n i s sHawression yeeipisgpn heselcelecandinelude exypsian qostrahwdrenses, sudvasial | i ne,
and CDR | oops: are-.indi d_i ' f e f Hdmasg. Accept or
Ant body SeqnigAr e aRBh A hubRelek NG dn Bb e B B U 2o LT 3540
identified [y9859)yahd fREéces@aRppivtasing ivbrihfttoresiicnGuele adkilssamme bixgisngoditehe nouse
vari abl e regji.ons with the sequences. of known human anti bodies. 84 The
conpari son sehgectivePobgepiationpites And HanssrBt AL {FmAKEPT SPYIfCShai ns. | n
particubgr, pratha®be QiR ddstblefdidEPde gfﬁm&@ﬂ'cﬁﬁvwéﬁiﬁﬁrﬁﬁgéﬁbﬁlin
sequences exhi bited 'a Iugh degree of sequence identity with the marine VL
and VH f r angeanesk SVé8i astesowimsebaviterpaptllosth viyusgcgomeglotihig akd et lil@atSeb &

usi ng NCBI BLAST, (publ i ) iRl e through the National Institutes of
Heal t h NCBI eh%fs’é{' ?f&””@%’?%ﬁ*ﬁ%ﬁ@“ﬁhe respective narine framework
sequences. Two candi daflgrSARERNSRHoWRcBdiaD@8QARNES: caf 66 RicofposAgtRNCces based

on the followng criteria: (1) honology wth the subject sequence; (2)
shari ng candvnegenecforirtradyetian igty the genameoijbhiansgeie avimabandilsgaupninot

Cel oot of aceapiestoL M RANAGTafe diteh B, ANER! Qo DS ABHE, U S08RSs7.
( Genbank Ac asssn,diS B304,389 343 Meadedr 41QUS/51848,990BISuit0kl6 Dhfsgefsrihelnde

Accession No. AF115110)._ First versions_of htunanized 3D6 anti body utilize
t hese sel ectc@dingsegysnsss fanlighi gad/osbenyy shaigs im eperphle linkage with agiromeies 8ndci d

Resi dues. am&ﬂﬁv ' [ j [ '

conpri se vgr%]ng rcgflﬁsfé‘%e@m reéll ong egggsgt% g%,t%&gﬂasséafs%r%@@tﬁ&% oA,

i mmunogl obul i n (acceptTie ventrsvogtaiing ihe)podyricleotifkd swmericas of mtetest 6 gri theng
regions substantially fram a npuse i mmunog] obul in (donqr i mmunogl abul in)
ermed 3Bo. T g el AR RO PP PRISSEDn GO BN AP HERG) 8 Bns. of
306 and 20 apRsRAkE s tRURNcALHARRknd vy RIIRAL ARMER Ry dERGdRDn BE BpeVas
to determine which, if any, residues fromthese conponénts to substitute to

optim ze theofselhgerhastsFafexampley eadeiiumi ahdprivierteansieetionais coipowply Whized fort er i a
descri bed supra were used to sel ect residues
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for substitution. Figures 1 and 2 depict alignments of the original marine
3D6 VL and 25 VH, respectively, with the respective version 1 of the
humani ze &gﬂ pee, the corresponding human framework accepfpsnimgsidence
and, | ast the human gerniine V region sequence show ng hi ghest honol ogy
to the human framewor k acceptor sequence. The shaded residues indicate the
canonical (solid fill), vernier (dotted outline), packing (bold), and rare

anm no aci ds frbkdrfotid clls,GeherearRelchirg photphsta teatntnt, R trbperdtion, lipbRcéd, er i sks
30 indicate residues backnutated to narine residues in the hunan acceptor

framewor k s cjolistics or virpd-basyd trangfestan mag be gesdiopoiber eialpr hastsuihes ggnestllyt he

T Tanre 1 SBAB0E8 ALY RLaIE Baibe i LANTANE SR KT S Hpgh e Bl Nt o
ChangesVL ( 12nd ¢dg 9089 mcvipordid®by esfb@dnesihits-calitety for alipugidsdd). L OBar kbhddd

canon, 1 packi ng) CDRI 61 163/ 5CDR24/ 77/ 1ACDR35/ 84/ 10Hu >Mu19/ 112 (,17% 17/ 119
( 14% Mu->>Husef F i mmanemmalian qelbsppelrda the vseof nebyasne, praeplag fusion, s~ a

| 4.
packi ngs, AR Bt & RLp SO R AL bl RGBTt el By, SR P e i e

zone resi duekdipsGducon el twlnsgdsmc amma]xanmrdgenﬂs&an bé Gicroftijedted mtoafertilized

packi ngresi dueresi due and lies nea h the Accept or not es?. Bl D )
019230/ GenbaPfieYs: RART PORSGTSF EEnanp Ly % . and fhe pugled
subgroup 11 l@fsuﬁycé]'gn%ﬁggﬁg(}l&t& Eﬁ&lea%c{rfe@m sane canonl cal 13. CDRs from
same canoni cal structural group as donorstructural group as

donor ( nB06) ( n8D6) LI =c|' Wen My@mdéghmk@mslmdondms@maﬁpodsass Wédetors,

Recogni zes capsul ar 10. i fici t cchari de o

oy oo o AR BotP ko B e P bt S B3 SR & ot Tapl es 13 and
14 set fort hmﬁﬁminganp@r@ﬂ& Ye%sécpfhetxﬂﬁylé’&{tiﬁéﬁﬁas|ﬂ1&PHnﬁéi§| iRdibRayMighbai ns,
respectively. 86 Tabl e 13 ey to Kabat Nunber i ng f or ght Chai n npuse
AL9 KAB 3D6 #dMeraptiBitce photherinmivppglabulmévmsef drzoresantnventneaan be1 FRI YYDD

ot acy oo P St piRASR LB ST, inelpding pesaqnivp spiffts 21 p spppy 3

13VWWIAMAT Tgr 'Ed;@itétﬂdﬁ?ﬁl‘ﬁﬂtﬁm&rﬁﬂdﬂﬁﬁﬁtﬁrb&BWQHBM%ﬁ&ﬂﬁ&SﬁZ gLl 11122225
SSS2323CCCC 87 WO 02/ . ~1i237PCT/ US(i 1/ -i Ga872424

CDR1KKRR2 5 2 56lesirophorssis ard thedisexeee meneraBy Soames ot rpteiip Perifination smiseemMedas=32 Ss
SS2833DDNN2 5 o

S YV B64 1‘3{@@@@% ac%ﬁ.n gl@@feﬁ&éﬁif PR aRnosbtati-detat RSN PE @59

r esi due3742LhdrhGRABIEREE PR 4B PP et 296 GEEGIHTMSUASHE Sbs iR ploppd TBOKQUA651R
RLL Packi ng resi due4%%2LLLL4853I [114954yyyy5055

CDR2LLLL5156RRAEE Y&F358KKNN5459L LRR5560DDAA5661SSSS 88 W O 02/ Q237
5762
FR3GGGE5863VWWV5964PPPP6065DDDD6 166 RRRR626 7 FFFF6368 TSSS64 GO GAGE6570SSSS6671
GGGG6772SSSS687 3 CEER6 97 Artbad0 T siampmis] 76 FFFF7277TTTT7378LLLL7479KKI CK75801 |

11 768185557 /82RRRRT883) 1 S8 RO AAR 80 FES A PRRRSR SS9 000

590LVWV8691YYYY8792

CDR3VWAWVB 09 526X hEhES) Ol o8 a6 dibhd ) P ik 99 irthinkdh 180MERESed 6/ IididkAn 97102TTT
PCT/ US01/ . ~GS87 89 98103 FRAFF F99104GG G1Q0105QQ 01106GG GL02107TT

T103108KK K1amjbodieyargpyeided-dnpmother embodimgaiairagmpntsyo anizeflggfibodigs arRey
to Kabawozgxgy%ﬂgeff%m%gﬁ es%ﬁfﬁeﬁ@ ﬁgﬁb%ﬁcﬁ@bﬁuﬂ% Wt%e%lﬁl?’an afffmTYPE

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.
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11
FRLEEEE22VVVW33KQQUAALLLLS55VLLL66EEEE77SSSS88GGEEER9GEEG1010GGGGL111LLLL1212
VWWV13 13K, 454 PPPP1515GEGGL6 16 AGEGL 717SSSS1818LLLL 191 9KR-1/uUs01/46587

- RR2020LLLL2121SSSS2222CCCC2323AAAA2424AAAA2525SSSS2626GCEER727TFFFF2828TTTT
2929FFFF3030SSSS3131 CDRINNSS3232YYYY3333GGAA3434MWMB535SSSS 91 3636
FR2WNWAB737VVVV3838RRRR3939QQUOU040NAAA Rar e npuse, repl ace

W Humi 141 SPPPA4242 DGGG sRafegtin e thodie® fordliRrapeutic Efficacy in Animal Models

w Humd343KI CKK4444
cont act / veneer 5050 CDirespsef 759 mopth old PDAPP mice each are injected with 0.5 mg in

. | 5252RRSS5 54 55 55 7 TT5859YYY.Y5960YYYY
606188M616%§§’%§E% W %@gﬂ‘%@é 7‘5‘&??‘““"0dy
FR3RRRR6768 Fe?a@&@aar H}@ﬁ?% td hatR Tdwenitd:id RRRIR/ M&E@E&E&MHM&?@Z@&AAS?S? 6
+ KKKK7677NNNN7778TSST78 LLLL7980YYYY8081LLLL8182QQQQ3»283M\/|\/|V82 SNNN82B85S
sssszcsaﬁLL@gaaﬁtmmmmM%m trEEasegboDReZer fHTm pE aG2nmN80e8L L L\V9094YYY

Igagg\g{?g{\g{gz%?%% ybr1 0%3%%8 lé«':rggm eﬁleqm gndcl)]r%gs ﬁr)? le{g gr?tl %RRhat specﬁo cahCal use

O R 3 S AT OSH TS G0 1

FRAWNAL04112(B5G105113QQQL061 14GGG107115TTT10811 6TLL109117VVW110118TTT111119
VW112| 20SSS113121SSS . The humani zed anti baodi es preferably exhi bit, a

speci fi ¢ binding af fi AYlic§ afeoiniealed inrapstitonealbt asmyedechoves a 4mangh periode w1
Usual | y {hhe es for
A3 1 s Pt pieaatn o el Bl pn ckiaod thcluckd Fy BEIDE TR @UhPRARCT oo
M 1). Oten WH®oldefwed by BLISAto Ap4dionghed iindiriogen.sTadrs arewhdiitofedearidagicer of
three, four or five of that of 3D6. Assenzbly and Expression of Hunanlzed
3D6 VH and Y€ eujpgnizadiap 1hesmde)|f bymortly ofdpieptionsy dljstophenystrya Adlewslnand

stranded ov al addition, 4
short PCR p§§%§@§éﬂg¥@m§§n |z%€9%%rﬁ%n 1%%2%@%?% Q%O%g further
facilitate assenbly of the particular V region. The DNA sequences of the
ol i gonucl eot i des enplo ed for this purpose are shown in Table 15. Table 15:
DNA ol i dénucl eot i des hadergerpreattitibodies i B ’4060136Yéstccgc aagct

t h t 3D6 \V/P [ GCTG
CGGECG A( SEQih lalehlﬁngzx) émlbicsdmﬁir&ﬁymanﬁm;@r mmed rbch@caWIenﬁTﬁE@C
AGCAG CCAGT T. AGGT CTTGC GGCGAC TGCEEA TGCAG GAGAT
mﬂ@ﬁ% CHERIES @&%@&“Q‘%@éﬁmﬁ %@I@%A ggposit, a
4062146Y65AQ§I& @g@%ﬁam% a&m&@ﬁl Mzh&%@@@l @@@@Qaﬁ\g%l GIOGGAGCGCC

TGATC TACCT GGIGT
ACCGA CPPCAGBTING qhﬁ@qmr@m@tzl@@@rsm@@@gm( @E@ct&@ Wwith nlmgn%@mmb@eimc

0 T 0 I S ST 0

AGATCTTCAG CIEE% ap6THEC cElTSXATE o pPikary Luliie 20 1401 4ihé NaEH 453V QECAMB A GSCC Ghum
3D6 VL A+B(SEQ I D NO 21) back%A+T =18.75 [3]; C+G =
81. 2[ 13] Davi t dpspme psthnds) th @ﬁ%@PW@ﬁﬁ@%‘@Gﬂ@)%Q%@W@l‘J@A@TG GCTGC

o o, et AT AR SRR, it 8 Gt

ccacchums3 DepavitteNTtEEAvel 6T GniHEchiEr AGILT RGUEH B f6iak T Spaae MATAIrEAAAA GGTGT
CCAGT GTGAGGTGCA GCTGC TGGAG T GCCTG GOCCGGOGGEC TCOCT GCGCC
TGT(SEQ | D NGI2UFaARs W @@%@&WOWB@@K@:@%ACTC

Coooocacnn R GG B A e B P8 0o ves crocn

' GTGGG TGGCC mEEAEmensIDimadtloCHeahTbuAaTam EaEEp GIGRARCTAGd AGTOOGAGAe,
ACGTGAAGGG CCGCT TCACC ATCT GOCAA GAACTCCCTG TACCT GCAGA
TGAACTCCCT M% mctw) @@foce%%@@ilmr%&%aeshggat

CT GCA GGT AC%S(C&E@ labe1bg ax&ﬁjoﬂga ?@Aﬁmm@@eom@m@t m%yloﬂpla{qtﬁm’l‘hﬂ-l A+B(
SEQ I D NO: 27) backA+T =18.75 [3]; C+G = 81N5[ 1 %ﬁ?VIS Bot% %ERoth Itlng
Tenp C. 66. 96a0iPed weeddortpinigecny @W‘#é@&h‘h exg5ghe 4t QEX pg fesjed for

NO: 28) f orwar dA+T = 35.00 [7]; C+G = 65. 00 [ 13] Davi s, Bot st ei n, Rot hMel ti ng
Tenp C. 66.55407219Yestcc gca agc ttg ccg gaHum 3D6 VL A+Bc (SEQ I D

NO: 29) Forwar dA+T = 31.58 [6]; C+G = 68. 42[ 13j Davi s, Bot stei n, Rot hMel ting Tenp
C. b6. 64407329Noaat tct agg atc cac tcaHum 3D6 VL C+DcgC TTG ATC TCBack( SEQ
I D NO: 30) % A+T = 55.17[16] ; C+G = 44.83 [ 13] Davi s, Botstei n, RothMel ti ng Tenp
C. 66. 04407423Yesaca gaa agc ttg ccg ccaHun13D6 VH A+BccA TGFormard(SEQ | D

R I AN AN NI R - N N . ™~ 1 o C ——




anal ysis of greater than two dozen clones reveal ed scattered point

mut ati ons and del etions throughout the VL region with respect to the
expected\§ggwggg¢. Anal ysis of the sequences indicated tha&aﬁ$9ﬁﬁ5@73 was
anenable 10 repair of 2 closely spaced single 5 nucleotide deletions in the
am no-term nal region. Hence site directed nutagenesis was perforned on

cl one pCRShunB8D6v12. 3 using oligonucleotides to introduce the 2 del eted

nucl eot i des cleafiflg h@RAy! Aolfedﬁaﬁ)_nneiaﬂwe.ma@,émrmuﬁa@%eq@ﬁ&tidhmdh@amﬁm
sequence analysis, and the VL insert was cloned rnto the |ight chain

[
expr essi on vepass insiipatesdhat thesansibply under teshhas clessingactigtyn Suelrntizesies atet hods
resulted in;¢clones 10 w.th gross del et.i o in the 5 -hal f of  the. sequence.
Furt her eff (Blfﬁelgln‘? %’e 85@%?&%‘33@%& E)IH% N%ﬁgerﬁﬁlg\ﬂﬂ}eﬁ aﬂlgﬁ}lﬁioﬁemé’uccess.
The cl ones @seewbl ed via optim zed PCR conditions still had 10-20 nt

. deletions in the region mapping to the overlap of the A+B fragnents.
Consequednt |y, an al t edialogoss matheds cands usashtospeasniaptibogiesdos agtity it i | i zi ng
DNA pol yner . . . j I xt.ensj on,

Fol | bued 15 gt SRR PRoSsogieab ST e M58 AhS Sk ARPUERIRL ™ 1y
sequence anattyitySagainsavistufibeanydiind bebiologivad entg.uTypiogly, erbididgasatb) v
using the | atter approach reveal ed scattered. poi.nt mutations and del eti ons
anong t he clhgh@ane iglenhumanor agipel disgased d2e bidlpsiral enfilycea be #revddsdiisiaal | y

t he sane pat; j s o] . i |

observed f o}tﬂl;sgfv?/i%%gﬁ F‘: (%rs#til %%gag%sde%g{sl e %#1?9161? 4 Wgﬁsgl%nglie%éggsgﬁgg%g@s t he DNA
20 sequébce pexferably wifixed wedlovessally actefs toroapbnmid @ths fissubsamplerandta or s

during the synthesis.of the |ong. enpl oyed for,  the assenbly. mani zed
VH cl one 2. ?zwégoegt@r } 1 CP PH@%{%P%@%@%%%@@O ﬁé@galﬁéamg@ﬁa r of
the 3 nucl lesb&esag@é%ttha‘?@&n bd te¥fed P BIEAsY 'nERldQQé}fc@fogs tidste Fpreemk ol | |

Characterization Humani zed 3D6v2 Antibody A second version of humanized
3D6 was cr edisst, lissue ngnteiatlg behignigrowthisstch ast watsorinmales; tisee ihfscted svithi on 1,

except for th err) Y substitution_.at residue 1. Substitytion at. this
Cost due vas PRSTRaertodRR b b Nk E R i hadimail Gt HssheRtinkd os a
CDR i nt @5 actgathdldgecul BiagicetiBuRNeI celBURS!, iffbrinb@ypedichiditRy tRslichdatite abdiph 30

was rare for human i nmunogl obul i ns at 't hat g_05| tion. Hence, a version was
creat ed wit Btigenshandsseprdisseayt Examplampefdentaied biedngicobentitios dhat san beiasedi n t he

heavy chain.fra rk._region re _substituted w.th rod i ne.residues,

nanel y. 7 GIENE i GG of P ASEOMYARE ARt b &R e
version 2 IIrgibﬁqoamidﬂ%@m&faaﬁ%m,mgdh@si@amaleaﬂeﬁ.h@ich%ﬂgsﬂs&dmbe Tabl es 13
and 14, respectively, except that residue 1 of the version 2 light chain is

asp (D), redbthieed7zornhaturad sprratsy reshaibimansexpegssioppr chemice penthgsipfamong heavy
chain igqnthr i LN v The

nucl eot ?ge soé}ée-lg)é%%gelgo’; u%%f%&gébkgggepmﬁgﬁg%bgmﬁ gﬁﬁhﬁé%/v%ythc hai ns are
set forth aphdgddytibctlixheaidg Boeec8ptors, suhpaatoneeytys oriheroglial exls atel mequence

of humani zed 3 version 2 |light and heavy chajns, are setf forth as SEQ ID
NOs: 35 and_@?P%ye@ﬁséﬁt%%rwn%@ﬁpﬂﬂw Dy b%ﬁ’é?“%@ttk’?\bméﬂgl‘i‘%ﬁ%?’.zed
3D6 Anti boduﬁamlt@st%rmd[%avt%%n hisoRRAtaaiRe ity O IRARSER SRGAT the Dhjdeeli onal

testing of hiunanized 3 was conducted using conditioned nmedia Trom

transi ent | y to teshwhetheritic iod giedl estity Theicandusly piagecytosad sfithadhedntigenh ful |y
chi neri ¢ .ant,i.bogdy, m.xtuyre of either .chi,merigc. heavy chain + .humanj,zed
ot oRar n gl aifateiotigeSari, diE b And Biglieial eftlR itmnenied St
ful l'y hunanigestiact adiedl), arthenmerd withoses ofefbsfonvaddingthephabdcytit cells.ndi ng

to aggregated A(31-42 by ELI SA assay. The humani zed anti body showed good
activity wi tHierroaggnsiationof the binlegieal eatity andéop Hheyasspcistethaniigen remaining énthe

chown i n Taghatyg, gk i MGklcied R pkERORIFRe ARor chbRalGit o °'©

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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HuVLHU VH
HuVL6900. 8676000. 8952600. 832300. 7742000. 811900. 811870. 675770. 594670. 689G30.
648290. 45@?@2,3%220. 496210. 4389. 60. 251 8. 50. 1987. 40. 27870. 338saQsckgP2. 30. 12
4 PCT/USUL/ -t GS87 To conpare the binding affinities of humani zed 3D6vl and
3D6v2 anti bodi es, ELISA analysis was perforned using aggregated A-3 as the
antigen. The results show that both 3D6vl (H1L1) and 3D6v2 (H2L2) have
nearly identical A(3 binding properties (Figure 5). Replacenent NET (~ NET)
afialysis of 1a3D6v2. _The rNET epitope map assay provides information about
the contribution of i fdi Clapls; g IMURIolp gighan Franeutie AgeHe over al |
. binding activity of t L. ] ; synt i 0
systenmatic single subgﬁ{ﬂtﬁﬁ{; ieé(%8 %%B %%?EB%Q?{%@&’IQ?%%TS%Q&Y%ﬁgﬁ&gcgg|b%ody bei ng
tested i s dedministraton afimolsit acids enddingphtiblediésaid their anrip@en) chaid vsghfopst 19
- alternative "sjngle subs.titgt ed" &ept i,des, each peptide being substituted
at a first PeSIVEIBHMURIZAHOR N UG NUC IWS&&PW@%%MJ Agnelsic acktht
position. A i i f i st Lon at
Phat posi t1 Syt popmedRERLR ek S ek EheltRo Kol By BleniRChichidk hOU, 25
15 gener at egratotetmdenhancer, plos iallowrsprassivrgofithe DANA sepmimdnt irpgap iriteleled Tdrget
conbi ned profile, or epitope map, .(reflecting, substitution at each position
WEh at1 oS RABEE FeE PRIBSOAR A SRb A iothsar s rdndeRan oEimi | ar | y
generated f ghnfinSREHGHe FHbMBRLYind SRR Rldnitnky/frth Tighfbr 1¥avy Bpf | cal maps

indicate that antibodies being conpared have the sanme or simlar epitope
speci fi d0t yimg@noglolHinsgeanndryibe S snaperrifiermediate earld pdnarier and snbangehar8 D6,

vent do PR el brsiRR Ths e TphiabR ARRCHR bnd SRRt S
substi t ut ed ofeh Blof@FhiPA védie. Fdr AeRmAatiYE of ERIHMLES.if BitifdaRk, (ROBIJ EiRflas MBPS

were generated accordingly for 3D6 and h3D6v2. The 5 results are presented
in tabul ar fanbe ¢lanerhipithe Same orsgpasate vectpesi : repl acement Net Epit ope (r NET)

mappi ng of wt3D6 and hu ize %@Q‘F ubstitutionWldtype.3D6 [ OD1HUmani zed
SoR71 0] Substi Cut i onth TTB e M Yoo Rt e et AR e et
A0. 46401643 Bgs¢raluged eg., Lawrie and Tumin, Cur. Opin. Genet. Develop. 3:102-109 (1993));

A0. 2750. 4350, 4500. 6280, 3590. 63500. 5770, 69200, 0800, 163E0. 5760. 700F0. 1150. 1
87F0. 0340. 089MYHANFCOEVELE SebaBefad ap, 4ddrol. 67:3911 (1993)); adeno-associated

0730, 14810, S170 BOIRD 5400 BIONE. 140 Bl K. 5470 TSIRD A 7h0. GouEe Gho0. 144p
0. 0930. 198 Qthepbk(faBHY QRIRHLY VAGHROYOEEA IRSRAAGHEOVIFALSViBERIGEERE0. H870. 63
4980, 2780, 3FORSEPIERNS Ut BonseR AR e i Scrli Porit Jimses et

AO. 5870F07 Q0. TRaRnh4P01. 58 56xo1 ORI 2840 -7 790. 7
02F0. 57%%. 71770, 5860 7048)“??2’70(75. 720%%%%3%%%0 534%9176%9 f‘%ﬁ ggtésogéggls% 5220

. 7221 0. 6020 J0loBim & 480U 2045, 598 saendadrhdoyirases, OB RO Ve larGESNDitis T80s (OSND. 58

30, 687N0. 5250 7 39 N0 AP A450, FRLR %70, T95CD, 9879 17556 3780- 695RO.

5620. 719R0. ue 4=
(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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0.5870.70_T 0.5520. 71V 0. 5500. 70W 0. 5530. 707Y 0. 5470. 709A 0. 0380. 061C
. 2220.41CD 0.0190.02i E 0.5420. 685F 0.0340.06CG 0.01 60. 0l 5H 0. 0160. 02C
. 0190. 03p¢09463330. 09CL 0. 0190. 02EM 0. 0190. 02i N 0. 0240. 03PcP19d17R:82CQ
.1530. 40ER 0. 0150.02.S 0.0l 60. 021T 0.0l 50. 015V 0.0160. 021WDO0. 1490. 309Y
.01 60. 02CA 0.0l 60. D2CC 0. 0200. 023D 0.0170. 02CE 0.0160. 021F 0.5570. 703G
.0160. 02CH 0.4700. 72?1 0.1190.36CK 0.0150.01 8L 0.5590. 716M 0. 5490. 725N
. 0850. 08: P 0. 0300. 05&XndtHEHR) . vEdoR & rALkéOpAESplidePEY. ARA) arDESE: 1 N2AY
. 2730. 499W 0. 2910. 568Y 0.529d. 730, . _ _ , L
S0. 5730. 689%0vivy by admpNgrationte a1 wdiyidpag patpgs JpicalypyAysieaus ¢lyainistration

7570, 5520, edtkoLAXg AR BIELER Ao 2B Al B AR e B U 5o

. 679R0. 55Z006ia0ranBBfGdiQr EHIR 6HIIAIG660e 687 WhdEran «6E5 S 559N36M2Resi d

QOO0 OOOWm

-

ue 8 =

AO. 5730. 587 &he s makerbeelpustrosde B o pelyrislentide ngepmplesd 3vids| HO. 5590. 6
83T0. 5680. 6g&mdg%ﬁcﬁzﬁﬁLﬂal&@l@ﬁ%@ﬁ@%@ti&@aﬁ’e SRR R hed %Egla%ﬁpv&%@- 5900
. 703R0. 5890. 69980. 5990. 71 9T0. 5860. 689V0. 5780. 6BSVD, 56 /0. 687Y0. 5740. 680

Not abl y, t h8ugh wddtdre samfiwther mtindé Facilitatibng zigeals_sﬁch agpivaathel{3Dand2 enabn one

00K 28 LhBE bl LR A BB e G . Ko 0 il
ver sus ool Ugpd, (3PN RlncobiGSs HahdAETNIALERAL b hkBesi {1 Ci LY of

h3D6v2 is preserved, as the h3D6v2 rNET epitope map is virtually identical
to nBD610Usi myclostdpiounstat beridsiu€he mictopmitctiles arel aenelematedi vaitho bleek stavy oor a

PDAPP bnai t tigns. d trat ificity.,5 of 1 | _anty body.
nani 264 SEERPDOIR AR eRgRPOLHE REet lo 4 PutetevaRE e i Yecti ons
from PDAPP gl 8ple HIRBAEZES GHAC VL1ie8Y i @lflai®hdiue® ¥H d ghSet FDARY MiaRRS | N

the sanme dose response fashion, as measuredaby t he anount of fluorescence
(quant i t at edV] is spitatdé.shltpmatiwlly, dekedcPNdscanipassihmongh skin intetthdbldgd atgean t o
stain the tissye,.(Fiqure 6 lLdenti,cal .anti-hupan secondar ntj bodi es were
Gsed it hi S0 &Y sRARE M DNACEI MR A e AR A s o5 ver o
previousky RSl oed, WwanosMdsggspcal experinments, inmage anal ysis of h3D6v2
stai ni ng on PDAPP and AD brain sections reveal ed that h3D6v2 recogni zes A(i
pl aques in a sinilar faadather yasadmng veaory encadingHmmunegenssas de gekivaied o
Conpetitive Jndi | abi |4 ' [ 1 15
and v2 to CS%I;IJ% e‘g}g\ﬁo’t% Haln%s?!leﬁsé%%goﬁer@sl ﬁ@g@u%gpa%htgiggs@ﬁgﬁég%%e%n\é

bi ot i nyl at e@ndsfoey aspinatesdissuddsiops) bt inieelsalridnochenmadpmédti stew ecllsetbliohat
h3D6vl, h3D6v2, and chinerjc PK1614 can all conpete w th nB tqQ bjnd A(3
(Fi gure 7). bH3essplaniafipnies/eliiante apglent; sanlly pitarsgletionfor F?Effﬁ wlaclehwet e

Wi th 3D6t 0 jkBnordfag tHe FdeRrant i body was used as a negative control, as it
has a di ?ferent bi ndi ng epitope than 3D6. Bl Acore anal ysis also 20 reveal ed
a high affinity of h3D6vl and h3D6v2 for A(3 (Table 18). Table 18: Affinity

Measur enent yg% Ahil?’ tAnt iiﬂd';aeg @@g Eé Acore Technol ogy Anti bodykal

(1/ Ms) kdl ( HsH > 57E- 040. 88Chi rneri ¢

3D64. 58E+(0S3. 86E- 040. 3phidypreiitviddentioh T{ &itectedbinlf 4/i0 @eatment of Alzheimer's
3D6v21. 70E+COS3. 78E-042. 24 25 | n conparison to 3D6, which has a Kd of 0.88
nM bot h h3pBad ethenamylidngenis sdipeasss by admpmisteation pé fherapeytic ispmualegiedlt i nity,
measured_at 2. 06 nM and 2..24 nM for .13 and.h3D6v2, respecijvely., The
L1 oA conpetiERts bendimgraet ARl RSt SRR itpes SR REAL s hien s
bi ndi ng af f ivatiédconaitions BRY derphide £ BEXRAial Thepipeatid despunIBni Zpalieanleidodi es | ose
about 3-4 fold in binding affinity in conparison to their nmarine

count er par t sndurtien ef phagocyiosin s6ABS rediesion of plaghe burslermrinkjbitioh of plagpe and

Bl A ts). fox .h3D6 d.h is within the ted . 5 Ex
Vi vo hesay. dRgD P SE RS Eo R STV BRSPS ARt o
m crogli al Q@*Jrérﬁng\,ﬁﬁeaﬁﬁ% bﬁi’re{ré?ﬂiﬁﬁ@Bglﬂﬁv@dec\ﬁhmn}fﬂiﬁﬁlﬂkﬁ& Ot exadpRafor e gur e

8). h3D6v2 was as effective as chinmeric 3D6 at inducing phagocytosis of A
“aggr egaBis foreventoMPPiresiment dianiamylgidegenic dissasenabheineantian inalsregizctaddo
control in thi Xperi nent becau it 1s. incapable of. bindi n
Cher efor o cdhat ORI es g BEghEGs sbecelis RECROG=o) iinBRoalbuipPaf ds
h3D6. 1ZSI | abel ed h3D6v2, nB8D6, and
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© 92424, 63759. 411622238. 9746.

anti body DAE13 were each IV-injected into 14 individual PDAPP mce in
separate experinents. Mce were sacrificed after Day 7 and perfused for
further apalgygéss Their brain regions were dissected and ppagyPskséor 1' 5l
activity in specific brain r egions. Radiolabel activity in the brain was
conpared with activity in serumsanples. Results 15 are set forth in Tables
19 and 20, for serumand brain regions, respectively. Table 19
NBDEDAEL3HUZDBAN3RG, di/ 6B cAA0G8: B ALAikarA0nER420R o3 48y RARARMIc 712472, 41
8678.9421. 333851. 8272411970227187. 326398. 824855. 829016. 927924. 829287. 433830
. 712008. 412788ase26734. 929487. 827722. 530144. 525498. 630460. 735126. 9965223320.

128414, 524590, 37119. 136956, 12924020003, 518390, 114922, 1240301 AR6 & 4174431

(H2L2) cer et qamifiRgiehn of @fﬁek’df@m@a%én@fcw ARAD 31 afblid B onl A ddididifativhodd 95711.

_ 12523502. 52123. 56965. 81509. 82274. 97018. 2645. 9603
1241. 123253 4x3aznioagesspopnissiagd sisgier golh Bse §onvspatient 3thoira 0 d5eaB12 92736. 2
5703. 710395.912@6.@%37 97975, 8891.626215245 .21192..ﬁstﬁssloﬂo%ﬂzzz%gal. 77731
. 11102, 62087 BP9ELOISAY orRrrdizosiion s YRt 4 digease. pattbihc pygiose 0-8s Midln 04 g
1526. 730288 3Bdvigte 4dli&g] 2lict 2rehfed P, (akdelDéadd Bmpahid dr 3R6dBhel dit Qe kid t8Hhs809301
0.58693. 51172. 91953. 673631245, 71699. 46831. 21372. 2997. 52425. 41067. 93697. 2122
80. 72708. 8zPEdiremy ontheratisnysition doward digsasep 2120, 76412. 72251. 33897. 511121. 51

53352, 98473, 1644, 11665 JLoBB a5 I EAGER HRAKEs 500 SGEbsoe R mitiny | D0
698881270. 7 UnkBseBdritddO0ith 2300N ddfdditSoflA f hethd dtdin sNopatidnt Skvhldiedses
| ocalized to the brain, and was particularly concentrated in the

hi ppocanpal iRdedeohlzigisees AisgasesDRWovrsynéronggind gagwitivaimpairnsstinthe Bitetor n8D6
and DAEL3 wepe COmpahablfabd NREONs: cfb‘elr'lstti)ésr})’r&%ﬁ a%@lidigcgg%%sd'%%e‘?. ahhe to
cross the blG0d“barrier 'as denonst rated by A 2praguebindrag im Vi vo.

Exanpl e X. GhanddB3ef drdnmabiua Baiallgdafinitteindbuisifecli0bdoddge bfbh entfbegy dis
Cl oni ng and Sequence. Analysis of 10D5 TRH. The VH and VL rg%gons of 10 1
ODS from hy SPEBGRHY biinds do deprmpencsh abamympdeidsterositiofhe pationhCEuGhTaetbedsr es.

The nuchegoti ; =YeTo ed.api ' e (SEQ
DD A e g o B R S e b BFRERES
10D5 VL dondixempirenmetiods entaih administerding @effactivé-dgpageoan artiboduthacbindsite
sequence (SEQ | : 15) ,and deduced .am.no acji.d sequence_.(SEQ.I : 16)
dorivod 11 omvEreksel Airtuh a6 ApNATEr BhEec s Adpee ﬂégwlgwm%ioos VH
domain, are - th : : [ ] I V .

sequences. mageeinelh dhdso 1 Bhiforeiey BT S BHE 1D e AR forienidple iRty Pt
contain a copédificilyDiddio ahrepltvpd@ithinirbdidicdr -3t A canitibedibOtHabgpebificglly on, and

share conserved residues characteristic of immunoglobulin V region genes.
20 104 20 Tamidtoznepippeswithiomesidnes Dnrosafmmtibedignthat specifically bind to an

TCTCTTOCAGA FERA CAGRATAE SR RAAFCAb: bitope within

TACCT GCAGAACGAGSIRATTAT GRADGET Gt GATETA 1T, Thh residucs 1.7 of
TTCTGGGGTCCCAGACAGGTTC%TGGCAGTGGAT%%%GGA GATT W@&l resicues

TCAAGAAAGT CANBECIBREGHRE CTABERANTCRIN BTAIIb GE EPECHAGET CGARNESET of AB. In yet
CCGCTCACGT TCGGT GCTGCGACCAAGCTGRAGCTGGAA (SEQ | D NO: 13) 1%, * | eader peptide
under | i ned Pagther aspectyhe fyeniowiogiuresigdminisigapg antibodies that bind to an epitope

O ACT Rk RISRETS R e R R R AR sk dnettion features
CTTGTTCTTTChIREaatAg SAGHEREACHTATEM ATRISAGTEARSKREAIT CFT of AB wherein

CAGCCT TCAGGAAAGGGT CTGGAGT GGCTGECACACATT TACTGGGATGATGACAAGCG . .
CTATAACCCAT aspacicthe invention

aexifeahanreeidnrchohAl cropaicaaradey
" TATTCCTCAAGATCACCAGTGT X GATACT T Al GI'T 20 L. .
AGECCOAT TACT O AT RS L PR AT R et A A G R Rt B
. (SEQ 1D NO: 1) 1édg@paiayloRBRtddsor phsteinl (APPY.- In yet another aspect, the isotype of the
30  antibody is human IgG1.

)
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Exanple XI. Prevention and Treatnment of Human Subjects 25 A singl e-dose
phase | trial is perfornmed to determ ne safety in humans. A therapeutic
agent is.\agdghmsiered in increasing dosages to different pagiySifsset arting
from about 0.01 the |level of presumed efficacy, and increasing by a factor
of three until a level of about 10 tines the effective nouse dosage is
reached. A phase Il trial is perfornmed to determ ne therapeutic efficacy.
Patients 30 W th earl jh §e afibtlerispo) tH@fﬁv&nﬂrﬁﬁ@t&ﬁes@@fﬂilﬁi@t@ﬂﬂ%ﬁiuﬁﬂ)oﬂieé it mer ' s
di sease and Rel ated Di sorders Association (ADRDA) criteria for probable AD
are sel ect ebindgype apyloihdenasiin thepetientand induce 2 clegringregeonse agawst heni - Ment al
State Exam he I cll i t I r ikely to
survive the%ﬁ ‘lﬂe(?n%lg‘f F?ﬁgagﬁljédg&e{lnz{ lfzagfé]‘gari%{gﬁsé %cbéﬁekﬁgwﬁg r?cse togs such
as use of cerdamdphagosyeskicati ons that may interfere. Baseline eval uations

» of patient function are nmade using classic psychonetric_ measures, such as

the MVBE and t he ADAShergReWis agsnta oEGRpeRERR PpdyRigallesuPsianeally et ol
pat i ents W bhaddlred diihindn FRER R UR B0f if HARRIOR: AR BB BRYEIREL I C
scal es provi de a neasure of progressi on“o el nmer’ s condition.
Sui t abl e quak¢igkdweight) phietys aaweld achesingsubstabtialissfeek fromrimieifexig proteaisramdt .

Di sease progressjion can also be m)nitoreii by MR, Blood profiles Oaﬁa

patients caROHrRBARE. Semetines the agents aremy leasisabput 8 "i"YﬁVlﬂ%‘gg’@ﬁlﬁé’ﬁ%f@f fycat

ant i bodi es : b NG ' : ;L ent s
34 ol G&lbbit 9595 R—’?ﬂ’i’ﬁ% ﬁ%&%,g@%@ﬁwﬂ%ﬂqﬁw@@nﬁ%w_

begin receiving treatnent. are ra ed and treated wth either

t her apeli®i c tebeiqesp hopbgawbos paptidedrdfi ah thask F946 Wi/ wican Papbieined. are noni t or ed
at | east every six nopths. Effica i§ determ ned by.a signifjgcant
reduction in progr ess%ﬁ“&ﬁhoélstc?‘%g%/watong’loﬁh?fy@ %%W@@S%é%(iﬁ‘%ebo gr oup.
A second phagerdily shbivillg dysn@ns 6f dBGhsd, OTIRVAH Balies GRS kedPReRbdgAahibeNt S
from non-Al zheimér's Di'séase early nenory | oss, sonetines referred to as
age 15 assobumasdumsmivey, ¢hipaiic peranhpmanmitibndies oofragmegmits thowof (ergai r ment
(M), to propabl.e Al zheiner's di sease as (defi ned, a ADRDA criteria.

batt ent s w ERRPGIRARE BREBEREePE B o BoRl s pRu R o e Wb gl B o
froma nen- gki dhofidk afRP it ihoshtidY fetireSintigisteefngafibedipopupatd Bom « or early
signs of nenory |oss or other difficulties associated wth Ere- Al zheiner's
synpt omat ol dypan immamnized Withsh B pyptisie, whigh &nmen can bothpipgiens éo beysepted withi sk
factors, age S and other features found to predict high-risk for

Al zhei nmer' saﬁlsoe%e. Basel i ne scores on suitable netrics including the MVSE
and the ADAS toget her Inahdthertddpsct,Thé inverstiohedatgrs ddintnistedhdiat stibodpivithaor mal
popul ation are col |l ected.. These patient popul ations, are, divided in

) into
sui tabl e gr GhpEnagpYticabrarEes aRlispRRGeutenl sgaPAston cAltergatiyeln lﬂ??aﬁﬂﬁlb%é\’ G h
t he agenf. : i i : | f about
Six monchs, Caaqmfigbicl sRaRHy By it Akme s ol IR Shod Bl YA e
converts t o aptibdiytdheinAl ThHegiobpnickoiesie aspressd tepiodect thy aniRidf chaintiethea at

the end of the observatjon. neral .Materials and t.hods 30. A. Preparation

of ol yc ondRucitd CRHBE o A PRSI RRIREBUPLE WA &3] TETACHBo Py B STRLOLD:

anti body wasrRiBRALEMOAdORRhRALd $PbloRdeAte hEQM dnidiolt AR iR thedfatib@! 3n The

first group consi'sted of 100 fenmal e Swi ss Webster mce, 6 1 Qi to 8

weeks of agexemplayy ewabalimgnisithe patiendis renitorgl for Evehefchdpgnigierdd antibodyeinyr ) g of

AN 1792 .comhj ned W CEA/ILFA. A fourth injection was given on day 36 with
¢ nahdiicatt hegeoy

one- hal 2. Ani mal s were exsangui nated upon sacrifice at
day 42, senun was prepricdflventidn tis folfilla a \aigstapdidk eded for Bice@ictti@rdeithed fopf 64
m . The second group consisted of 24 female mce isogenic with the PDAPP
nice but norreveRtpepf amelinratingsthp nevrapatimpogiand, sqnee patigatskdic 6pgmiie  They
wer e i nmuni z : g <\ 100 (err)g of AN1792 conbi ned
with CFA/I Fﬁ&gﬁgﬁgqc%%f%&%r%eiﬂgeﬂg%l%gjggg%ui nat ed upon sacrifice at day
63, serumwas prepared and pooled for a total of 14 m. The two lots of
sera were pooled. The antibody fraction was purified using two sequenti al
rounds of 10 precipitation with 50% saturated ammoni um sul fate. The final
precipitate was dial yzed agai nst PBS and tested for endotoxin. The |evel of
endotoxin was |ess than 1 EU ng. The anti-A(3 nonocl onal antibodies were
prepared fromascites fluid. The fluid was first delipidated by the
addition of concentrated sodiumdextran sulfate to
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ice-cold ascites fluid by stirring onice to a reach a final concentration
of O. 238% 15 Concentrated CaCl 2 was then added with stirring to reach a
final ?Iﬂ&ﬂi@%l] on of 64mM This solution was centri fugegc%sgﬂ()“QQp X g
and the pell et was di scarded. The supernatant was stirred on ice wth an
equal vol une of saturated anunonium sul fate added dropw se. The sol ution
was centrifuged again at 10,000 x g and the supernatant was di scarded. The
pel |l et was resuspended . am,eﬁlﬂsmgrﬁglquqirmﬁ,eao MV Tris-HC , 0.4 20 M Nadl,
pH 7.5. This fraction"was appli arnmaci a FPLC Sepharose Q Col um
and el ut ed W| t h ar ePetigns gnermblﬁtp tlfeatmrmlmludetlndl@ldga?ls aivtigaafidiseasedlpit mvi

~ Tris-HC, 5. .The a tibod eak orb 0 nm

and” appr opr Py o Sraflemg s oS balERs hESHy P ipRe RS 155t Bebl on
was charact erlzlz@tdm%dlbyasaaaﬁmmtyn@ybxtas at ﬂtleoﬂtsuﬂefiﬁg fofmaA IzA6inies’s Aisehded f BCA
met hod and the purity using SDS-PAGE. The p was al sq tested for
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pi gs were bl first shaving the hack hock area and then uysing an 18
gauge need| éfvefp&lawﬁé%newe grpstigrisk 94 A1 Pﬂefa‘h jsepge: Such 1pdividpalsimprdudebos ood

into m crof 40

terper at ur e CAT anvs SRR R tiecdbnd bppBosdsfls Ag8Mined |
separ at @0t héyahelysik b pertetie os biotimmiSarmarkeas Gehetiv maﬂtnsfosftrlsledbw.emda cl ean

m crofuge tu and ,stored.at 4C until .tite Anti ho titers were
Teasar od. by AEIRCr SESHBF I HdE T s ALD Belss PTORIRY BIHEEY Sver o
coated W t h sh@BoRY 1 PhndpSRidi| '6?@ ak®8? ﬂie!ﬂér&gl t@'a& AR Hak8y atd Slvedl ARfatibh$42 Or
SAPP or other antigens as noted in each of the individual reports in Wll
Coat i ng Buf ﬁ'@pe@DV %' M@Hdrdumwvm))s (hheromaners®f isk OreImyiagerdi in thegpresbajlinand

hel d t dded to th
et 1's st o ¢ Sesap SRR PSf A ARt g T AR mERh RSB 88 4 soai um
phosphats, I&i’ﬂte?os@ler&tsl IndivNaGls préddely QITErAG ffod UIRhelnkd#Nd diseabh &2 %e

thimerosal ). Seven serial dilutions of the sanples were nade directl

the plates irpcogRized os) chagactapistie derpentighasawell pnthe arasemdes risk f 46ﬁozaéesméed The
di lutions he

ol at es. vor 6 Wik SRR, 4 fhrhi? of SRLRAR B b Bl SR Thaifluygl T,

second anti hagyhave AI> That idide m@istemedt COOFE gataad APa2heveie rElevadd tau
per oxi dase (obtai ned from Boehri ng’dih Mam heim), was added to the wells as

100 ~1 of a anddegeasgilARi2develssigy arpreseiaews iD. alndivigualibaiisting fnonbne hr at
RT. Pl hed_f t 20,. T th
chi omogdll, ToERTLe s istRE (R RS B alyelERab) ATFRDA RS St el B Bt o nea

from Pi er ce KRaaipl@aksjonas added to each well and incubated for 15 min at
20 RT. The reaction was stopped_ by the addition of 25 p,| of 2 M HZSCa. The
color intensity was tHBASYRRIgMatic Patinisebeatmentsanibegia atamyaga (e€496: 20n - 650

nm. Titers es&lstx %gge\%g ltﬂ%f){%b%égﬂg'begm t}‘ EindHit i ﬁmett ELH0 481 Vi Ng

one hal f the X1 mu X1 ma t aken oman initial
1/100 dil ut i5®n60 exl‘(épTreatmemawiscamy bhtailenmltiplgﬂostag&mrapmmtnfcthne:ase a

hi gher i |t| | diluti was 25 necessar 0.e lish.the Xi mal

the 5002801 rreaient shEaReMRS! B F90 BAbdy ?er‘(agro"é&tﬂ’t“&p B e3Pt 2l e
to cal cul at & BdStef 18Abe s ih@Eated OGA €4tk AF BoRBATTI WP AOpAagy titers,
titers less than 100 were arbitrarily assigned a titer value of 2 C.
Brai n Ti ssudreRtmagdican begin 8ftendtalbyrb inistewing tharhpeutic agenn‘tmﬂlﬁmqth&rwed and
one hem spher e ared for immunol ustochem cal analysis, while three
“brain regi ohsi1 ftwa%ﬁg[?’iﬁ?p cortex and cerebellum were dissected fromthe
ot her hem sphere and used to measure 108 t he concentration of various
A(3 proteins and APP forns using specific ELI SAs (Johnson-Wod et al.
supra). Tissues destined for ELISAs were honobgenized in 10 vol unes of ice



col d guani dine buffer (5.0 Mguanidine-HCl, 50 nM Tris-HCI, pH 8.0). The 5
honogenat es were m xed by gentle agitation using an Adans Nutator (Fisher)
for thregyhgrh@ys hr at RT, then stored at -20C prior to gépptétakd-on of
A(3 and APP. Previous experinents had shown that the analytes were stable
under this storage condition, and that synthetic A(3 protein (Bachen) could
be quantitatively recovered Wnen spi ked i nto honbgenates of control brain

ti ssue from nouse Iltge'@b@ﬁﬁgm(lgﬁl gﬁﬁld\@ggggg al., 10 supra). D

Measur enent of A~3 Le s were diluted 1:10 with ice

cold Casein Diluent (m;%ﬁhxdasmatpph&ﬂsns @phefmscsatthialicomaposdens 20 ~. g/ ml
_aprotinin, 5 EDTA pH 8. 10, 15 Ieu pt| n) and then rifuged at

16, 000 x g MSHCcoments ﬁfeaﬁdnwl@efeﬁﬁe Flﬁe‘t‘?“@P F‘“b O5CRIPRYISE aﬁ&irc{ils ( 1-42

am no aci ds)&lﬂﬁﬂnéll’ledlﬂo 5 lANGRLES smﬁﬁnﬂﬁ%ﬂﬁﬁﬁﬂe bPreliti tHE €isl 1exsM ﬂh‘éan' di ne

- and 0.1 % bovine serumal bumin (BSA) In the final conposition. The "total"
A(3 sandwi ckevEntYSAr dﬂla)r ihz@stsnmfdhe drseaseanclludmg)blqdmmmabrhaitolaglclamb/dy 266,

specific foy ,am nqg acid Seubert et .al as. t.he
chptur e ant PHBMPTLAGPBBISATSRT d5rasPalp Rt o SRS RLOBRRR £ ¢ 1 or
am no aci ds ng s Pledertih ANSRL d lﬁént 8F the dSdeRse= A theddpcul€apRANSAR!

anti body. nmonocl onal anti body does not recogni ze secreted APP or
full-1engt hcﬂDPDSIthms o aredisants are admiaBtesgrkio; aa@tlwttsnsmqtedm‘fmaémdynal

aspartic aci i tividt 0 m (1
1Py and <Rt SEEA A8%e{ i Ao MRS ENEhet b 8uripd Pl ' at
concent I@t i @eSsyHiptots dfahd ARG bibdidatieahiYeRsEicindar beh&idHab) incllRpA(3! - 42
specific sandvvl ch ELI SA enpl oys mA~3 21F12, specific for amno acids 33-42
of A(3 (Johpesplicasiens andiinigrmedigigpashological nber@awpmnedeaﬁkopwayof the diseasgl at ed

Tt of senei tivi ty S ispefds B dg i Sae gt "
supra). For niyonéi&ﬁﬁBve&ﬁlthh}SﬁSm phfibnts thaohawe ifdo gét das%l8pélﬁﬁlaf&terllsﬁb p,g/m) or

mA(3 2IF12 at (5 ~g/m) was coated into the well s 96- we| | mIryh;noassay
pl ates (Costa# )enw Hoght Ap ARgHBYadgauatg toaseompl i rangiicop PrAPhBiaCa s

rem)vedé/?y ASRkleAt sU0n ta}}ﬁeﬁﬁﬁ%}lé% Hel g ﬁ&@@ﬁ%ﬂczﬁw AR1igddbdel @ﬁ'b&h 200 p, |

of 0.25% human serum al bum n I n r at Least 1 hr at
Bl ocki ng sobnctphga}acmamckthcmp@d1cangimeh,eagphiataeasusmlﬂ)eacknmrswe¢iamevmal Ma@s 4C

until used t.es .were rehyd te W th. W fer.[Tris-buffered

saline (0. 1§n€f ICiCR} IgnURe (P %ﬁé enpzﬁh?evg TE‘T '%WQI'W@BW 550" pri or

to use. The“ﬁﬁﬂﬁh&gglélﬂdes%ﬁ%d&ﬁdlﬁdéwﬁ@d@@ ﬁlehfbﬂarmhdlﬁla(taﬁn@ddyqum@e@f 100

(err)l per well t hen i ncubat ed ovenl |fg t at 4 C. The plates were washed
e

at Least theador i pedbilati(medipiedibyrutisen-sprsifioel pellsat theit seprepipn pradugissay. The

bi oti nyhate 3 |_ut i ffer
(0.25% ggselr%sgﬁ%%é{ Qeateggg/a ! v%ea}é{rﬁlg ﬁ%en m% %mﬁ eﬁ{ ecg(]%fgﬁ% rgﬁ ncuatgll??iLé @ in the
well's for 1Q@ctlveresminsdRTe., Addussd bt ﬂirh@tﬁrﬁﬁ@dbﬁlh]m{dgxh dﬁ&@a@s@ﬂej 1dgiiinge,

(Avi di n- HRP obt aj ned from Vect or, Burli n(I:;arre CA), diluted 1;4000 in Casein
Assay Buf f er-e. isiicedipeinigisfratonyef immyngelopufip OéﬁntF’?de?ﬁEnE’Gﬁ dreellet ric
substrate, Sl ow TMB-E 5 ” for 1 S
m nutes at RT, after %S’Aw{{dﬁéégﬁéﬁ éﬂ?l %@?%g%{lla%& \%aé \gtﬁlgé’ggn %Ldﬁ

addi ti on of imﬁluﬁplogiz:al\tekﬂzﬁSﬂagaTm itsdfiott admmmtnaﬂm:to a/\msmqwé,rtmnbnﬁly insing a 1

S Mol ecylar Devices Vi asur i f.ference in absorban t 450 nm
and GSOahrn CORJUNGIEARSY rig"ﬁb uYﬁmA%gplEg&e IRRHOGTESPRPI S MRBEO é?ﬁgs wer e
utilized. Thepchieltosagd§ dePiadnde tRRRmAnErespdfse RARIDWARS. bot h APP-al pha (a)
and full-length (FL) Tornms of APP. The second assay is specific for APP-a
The APP-a /FL assay rﬁfcgfmvezw%eﬁmepmpmnsrufﬁmfﬁ@nt aettiongfortie ani no

acids of Ali_. Sin rt ant i 2H3 S not ecif

el T pel t o tisei P Bt GRR R FEh PR %yffzﬁe@ﬁ!@g&@&ﬁ*%g@sdlf(%?gﬁaﬂ?fs

Sci ence 248:idckdding dddnd of BABMNiktratidhl far@s §id¢, phlSSlopRelagne dLthelpalidnt] WRGhd} APP
(APP-FL). Prelimnar 3‘]@25 experinments using irrunobi]ized APP anti bodies to

the cyt 8Pl adhe patieat is fﬂall\PPalFEmml @@mrmeél%tlamwdﬁun@%ﬁla@%wmthﬁpp- FL

Shown) . The eangr? B ARSI S ARARC bl Ao ok AipBrud 080 Buigh

8E5, raised against am no acids 444 to 592 of the APP695 form (Ganes et
al., supra). The reporter mAb for the APP-a/FL assay is mAb 2H3, specific
for 30 am no acids 597-608 of APP69s (Johnson-Wod et al., supf~a) and the
reporter antibody for the APP-a assay is g bi oti nyl ated derivative of mAb
16H9, raised to am no acids 605 110 3



to 611 of APP. The lower Iimt of sensitivity of the APP-aFL assay is about
11 ng/m (150 pM (Johnson-Wod et al.) and that of the APP-a specific
assay i swgdonusy (0.3 nM. For both APP assays, mAb 8ES5 pefyu§@dlsesh onto
the wells of 96-well ElIA plates as descri bed above for mAb 266. Purified,
reconbi nant secreted APP-a was used as the reference standard for the APP-a
assay and the APP-a/FL assay (Esch et al., sup:-a). The brain honbgenate
sanples in ﬁlaMnﬁﬂlﬁﬂkﬂidn% twrsgerﬁu midin@fhlsléahQldobeftkdat. SREEMERINIoRAdeNABEd 100. 014
M phosphat e buffer 6% bovi ne serum al bumi n, 0.05% t hi nmer osal,

0.5 M Nadl, otltxat%lmmrotynlzern@fytymd@fﬁqaeh diluted 1:4 in Specinmen Diluent

containing 0.5 M guan re t t 1

6000 x 910 for 15 stoonasvanniRRa RTINS, fe MG SBHAMIERIE o
to the plate.0001 el 0gke, aid rﬂbl@hﬁuzﬂl}d) t)hmﬂofmtgﬂ@ t)thhehoEt Hody skidRi.. Fdihe

- biotinyl ated reporter ant i _body was incubated wth sanmples for 1

hr at RT? SE¥asy admgrsﬁ%nwgrhm/@rb@%w&tg&éer I erss brglyrwaigi en vt the | ut ed

Fi uor escent "8por LAD YR Epre L AIRR BRAL Sibfectiande it Bba Sl 1o
30-m n RT i desebdnilyonaiteriatiee gdya] @&myeomcrcemmgom myﬁyﬁeofsdhedmle ﬂBﬂeﬂﬁﬁt@d

fluorimeter (M| porrea at 365 nm.excitation and 450, nm,em ssi qn.

| munohi st oBY&mPicala W%%@Wé@awt Frtrlé%actwsstlatwmo@rlﬂpls%

par af or mal d at 4Cin
196 par af or é?%t%ﬁsyt"%f R ERO Aol SLORE o HOMANG e RRuAENE )

secti on$Owe meem:plaryctreammit lm:gamomtard ad%tﬂnwmdtlem on@&cher eveary yapmetleairante § 30%

gl ycerol, 30% | ene col h fer) 20C

ot st oCHuH exmep Pt Sap anouely ke gy dhmeS sttt meutie 150 e e
of the dor sak nip/BP&E ssRBSItivE AGT, 36&@1@%&9@&%&96&%@0%@@%@&1@' i erval s,
were 25 incubated overnight with one the foll owi ng anti bodi es 1) a
bi ot i nyl at eaoraﬁmeﬂw(is, t(wm ma@elonggerdl pnibddies w@wérffepq@))mdirtg@p@dﬁ@l@esa
concentratignp and 1.% horse seru r a biotinylated
b spect 11 it e oty df e fere 15 SoSedep kel 3 porni i
PBS and1i. O%adRafiseres 111sr Wit tHeIhnaesiicaageci fic for glial fibrillary acidic
protein (GFAP; Signma Chemical Co.) diluted 1:500 with 0.25% Triton 30 X-100
and 1% horse serum i Amippdy suyppalyedmisisterss ongpultiple qermins. ditervals a mab

specific fo r guted 1:100
vmpt h 0.25% %?E@%gﬁgfgﬁ%%ag%ﬁr%ﬁ& ser u@}%ﬁt@g ﬁ%%@“)al% specific
for MHC || amégupens inkildated by ﬁl?&kﬁflﬁfg B@ed)evdlsl dftaqtibddylt0 \ paintthe pati2he/o Thr i ton

X-100 and 1% rabbit serumin TBS; 6) a rat mAb_ specific for CD 4
( Phar m ngenyome methogs.dosegs w@mstfd% @Err«ta PeRSRG arntlr’o SPEgCeration 051T1990 mAb

specifig for d
PBS; or 8) K §£;B a?‘)%m) ﬁé‘gponamorag?gbog F Al:t%&&l %Bwﬂfé%ﬁ%?gﬁ?r?% %dg‘@%; 'H%E(? ut ed
1:100 with 3% sadedihéd @toasiormulB&n, 1ﬁIw11€c91)caae lead frequracdanialsirdtion is paitedc for

CD 45 (Pharm ngen) diluted 1:100 with 1 % rabbit senun_in PBS; or g10) a
bi oti nyl at e@%@g%ﬂmewméepﬂp@mg BBélieflr‘*aéf kigrof trsantippin prihe pationt-dlny ut ed

1:100 with a

( Serot ec) dr It{étréeldpl?h%b%ﬁ{%ﬂﬁ's %h Yo r%blgﬁ%egts%a%ful)rirge?%ﬁ%&g%g hﬁﬁﬁ%h&% %ﬁ{b%glegm
sol ution of cl?lﬂﬁricamtabm’cgesaapd nmﬂluynaarahtﬂbmiie;s cont aining 1% 10 norni al horse
serum Wggctions react ef?erﬂ g%ar bod l.isted in 1,2 and 6-12
above e pretreated fsage @od fiey Fiy m alop FRGYASY EEPepURB OPde i n PBS
for 20 min gfhefREr iR thlaffdnt WCIBHIRNLR ol?‘ﬂ{e%ﬁeQ% €In ﬁbﬁm&% ﬂ%tmﬁgtcubat ed
overnight at 4C with primary antibody. Sections reacted vvrP or 8E5 or
CD3e mAbs w@ompommsrc@atmng i mcﬂentmn@bhdlesmr Fooltailtheredicare edmigistdred to

per oxi dase- avr X nen di | uted
1:75 in PBS?Pd gﬁ‘tth"!‘ {}Er‘fﬁ‘f Sb&q‘f  <puapdn Rpst éﬁ‘?st“'t%ﬂ’(‘j%trrg“d’d&)
Sections reagioaft Mﬁdbﬁn@ﬂblb@(ad Tpﬁﬁ;h%l&@ﬁé éﬂfé‘cttﬁr@ﬂo@ 4 tiis udeDihd pRBise Gofis CD3
and the PBS sol ution devoid rimary anti body were i ncubated for 1 hour
at RT wi3Ph leeainidgpendiupeniha matteat s $tgt@;o€ b@aéthcﬂn)i ggneral semunitys bitgepallnr

bi oti nyl ate e P vely.
Sect i ons ey BAHSHE DL TR 3nd B0F e SRl 03 476 g bl Rl RERAGY

per oxi dase-avi di n-bi oti n-conplex wt h kr t conmponents "A" and "B" diluted
1:75 in PBS (Vector Elite Standard Kit, Vector Labs, Burlinganme, CA).
Sections were devel oped in 0.01% hydrogen peroxi de, 0.05% 3,3 25

di am nobenzi dine (DAB) at RT. Sections dggti ned for incubation with the
GFAP-, MAC-1- AND MHC Il -specific antibodies were pretreated with 0.6%
hydr ogen peroxide at RT to bl ock endogenous peroxi dase then incubated
overnight with the primary anti body at 4C. Sections reacted with the GFAP
antr body ver e |ncubated for 1 hr at RT W th bi ot| nyI ated antr-rrouse IgG
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5 visualized by treatnent at RT with 0.05% DAB, 0.01 % hydrogen per oxi de,
0.04% i uckel chloride, TBS for 4 and 11 mn, respectively. I mmnol abel ed
sections \y\@gg“{fgpnt ed on glass slides (VAR Superfrost sl pdpgker/sgy dried
overni ght, dipped in Propar (Anatech) and overlaid with coverslips using
Per mount (Fi sher) as the nmounting nedium 10 To counterstain A(3 plaques, a
subset of the GFAP-positive sections were nounted on Superfrost slides and
i ncubat ed i Bosugs eanihisbéretinit edlhidelinreq T iBdrvhBlovér doRg petib®yf fde.

i mmunohi st ocheni cal processing. Sections were then dehydrated and cl eared
in Propar, DR®S pelients emdinyg torreexivetreatment fopthetrest ofifheir lvgsnount . 15 G | mage

Gai 1 her sburg, WD) 11 b g RSP RRIGHS ST Ren WpBke o Tomat Looco
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* the inununoreactive slides. The image of the section was stored in a video

buffer ahd #sedpbiclativalyshetintevalsis spamdianssaequited 3mi] progressige obtbaidiseeset o

sel ect and ¢ t t ' ' [ |.abel ed

Str ot ur o5, “psans R drifdl Bhq BlekantPhER BE Bt e o R "ond the
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anyl oi d burden s.neasured as: (the fraction of the hippocanpal area

cont ai ni ng R{@h\é@ﬁ%%felggn?'mmnoreacti ve wWith mAb 3D6) x 100. Sinmilarly, the
percent neuri ti ¢ bur deps oI dEasHS Bbodie dnliBuily Afibd ABmbob ™D ne 1o

hi ppocanpal area containing dystrophic neurites reactrve W th nondcl onal
anti body0 8E3)g, 10@8g tol e g | npgiont) Ky séeI0-FMWomP DN A pergpatiefir DRey foy Townshi p,
PA) operating the Sinple 32 Software plication programwas |inked to a

Ni kon M cr oJHBHOBX VHplYesoEYREY fepbLh0%9r aypre.oiiens nehfesea and used to

quantitate the percenyadg,Qfict Eﬁﬁkﬁ I by

GFAP- positive 30 ast rf)[?yt ggftlgr?g%%rwéan k‘?rgﬁ%géflﬁlg%lg’%ﬁﬁgarl’ogl ia. The

i mage of thantravenosy eal; Settutaetisoimtraagersd dneatramialaimtaperdtohesd fistrarmsal oa
nmonochr ome- bagsed t hreshol d was determ ned to sel.ect and | cul ate.the total
o el area GUEAHIEHAEgOR RGP UBOIGS Sng tererat Seacpght. dheatbmEh.  he
retrospleni abut€ 6f AdhfinisERban 8 iFRMHRLENC Akt i Q@B c@Btkohl Stk Rlgh ot XRltes2 €2
occupi ed by the RSC was cal cul ated. The percent astrocytosis was defined
as: (the fi &an boequatly REStec Upe agxtyostEammopactte veintramusmyar dgpetiond Othis
Simlarly, percent. c;ocri(s) Iio,[sisC lys . ef ieﬁ?d as: &tftfe frafl:ti n of the RSC
occupi ed by QIO IS gt typicplly perfrmetin thi im0y leg mypseles b same | ppge
anal yses, Sinetls®is] 4g@A®S abd injdded|dieéelly Bito & Partidolasadsub vDBRCRFPE hatéch
separated by consecutjve 240 (err)mintervals, wer a quantitated for each
ani mal . | n a3ernyiated, for erempleiitraganiakiniaction. ontimusaiarralestioner inwiisears t o
t he obsggver .0 t d ¢ j I i f.bed in
dotai | For purBos S TpER Kt RaRHRRIGD IR, T QlRSmeiRls TERERLECT, |0y
cert ai n noditharamutio astibvdies bee ipjeatet!idirecklwintdiha ctdmiuns.c hpsnof methedsappended
clainms. All bljcations. and patent docunents cited herein, as_ well as text
appeari ng iﬁ'&llilli’%f“fsiaé%? lnme(g%sqa(@ﬁ@é“ iTeleRss FompPEItion oh devats, SYhASPpor at ed
by referencerddipdd™®igevigiitirety for all purposes to the same extent as if
each were so individually denoted. Fromthe foregoing it w Il be apparent
that the invention prdgenissf therinventionisan optionaly b¢ adromisssradpl eombihasion

i i i f h f .he. ant i bodi es 20 . 3.d i bed
above. | Bt et aedies P gRE 1o Ry Aipcliff plRemp TSR e iR s 0.
or in the nanteantssEARAeithel™ dhd BORMALs sYhdfdinR) iPWhich af9THI@ depdsR odRF iiSe 1N

t he sane. 114 i _ . ) . _ )
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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- 1 mmunogl obul’i n heav

W claim i. 5 10 15 20 25 A huneni zed irnnmunogl obulin Iight chain
conprising (i) variable region conplenmentari'ty determ ning regions (CDRs)
from t he \W&G/igppnogl obulin Iight chain variable region spapeRggeset forth
as SEQ ID NO: 2, and (ii) a variable framework region froma human accept or
i mmunogl obulin |ight chain sequence, provided that at |east one franmework
residue is substituted with the corresponding am no acid residue fromthe
mouse 3D6 |ight chain (YaPﬁ@aQe&i%Qli@&n@ﬁ}b%ce wherein the franmework
residue is selected f of (a) a residue that
non-coval ently bi nds aQ;lgengﬂamfthe m@eﬂtﬁqqar@bﬁteraammsl%hredwm}alwmeutcala CDR; (c)

. a CDR-interacting. .residue; . eS|due ?I"[ICI atin VL- VH
nter face.  FORCRUREIIHIS S DR HO S i hE ESHTY TR, )

variable regj lﬁﬂné‘c‘éﬁ@éaﬂﬁ%@&&ﬁéﬂlé’c&ﬁﬁ&kﬂs NSRRAGLONS Phlkinsdeulib@Beih& 306
ai n variable regi on sequence set forth as SEQ ID

NO: 4, and (|(|1ﬁthasd\gé»ﬂac&mté»hslmagﬁmmlany,@ston, Panosylvarha (800 &étppmfened

B

heavy chai n seMposiibfs ERMHIinSRAL LREENdiINNGT B HornliBati dned¥eited, Iphalﬁ@b@mﬁan;s-
sel ected fromthe group consisting of: (a) a residue that non-covalently

bi nds ant i gesfcentademop;toxis camicreen diljentadyliele At defingd aprRhiqles)cogumonly used

CDR-i nter actl i n Vi

i nterface. r}%ﬁ%ﬁ?{ gﬁ%’%%aﬁth(ag OSﬁlong%loef\ﬁ%%?aéloghgﬁaba& Sé%agg |J1r;% resi due
is 30 idant ldlluedt ibyelstredbo agndthe al3é thel tg@lbgmmcﬁvhgasﬁdmnnmhﬁuml ved
structure of _1 CR9. 4. The light chain of claim1l,

CDR- i nt er actE’F?@ﬂI}l%‘?féH@ d%uqnéﬁeas@ dystilled wytemaéwlﬁgw@h@wsﬂm b@fﬁﬁrefé $ading, based
on the solv v fn?ﬂ] claim 2,
wherein a C%n%]{%(ra }a}%{ﬁ%g{ei‘ég%egﬁé&ﬁ%g a|m e%nk}%lél%ﬁ g |6r;ilda{ehe 3D6 heavy
chain based gharmheuticl] ¢ethpstitiow bt foemolatidn mﬁalsﬁmo&udumhmcambm adjunags,@bul i n

l'ight chain conprisin ) variable re conpl tarity determning
regi ons (CDR%‘)“ ”i‘gé‘ﬁ?&'ﬁ%‘pg‘ﬁé’ PHWHH‘&‘&OS%UF Fﬁgllllizﬁrﬁtan&%q Hevariabl e r egi on
sequencejsset forth as ﬁﬁ@nh&u@al%ogr%ﬁgtlévﬁé c)an%ls%éﬁélﬁ@é Brdel ABBWALKabEHAN

froma human accept or 1 munogl obul 1 ght chain se(wence provi ded that at
| east one frasenoolecnles swbln@s|psotsmb,siq13tsa¢<$drldw5tsnclt hechiiosag pplykdiingeiani no

aherei nthe PORARRelBRT oo tamtTtyeh BE i o f el SRR AR RERHT T g

chai n var i abAgrdsediellos®,Hng tielikted podymérit wihinG Acids, andﬁ@htlﬂlceﬁblymelapa{dym s of
a three-dinensional nodel of the 3D6 inmunogl obulin light chain variable

regi on. 7. Aipidaggicgdes (saehusroyj] dopletspriipasgmeshanddisionghi Shesgcariisrs ¢ar i abl e
regi on 14, co t: g ) fromthe 3D6

i mmunogl o quHrE:“Eeaé\/}'y1 clllll&an:éﬁﬁ\?}gﬁlg%% (fgg %‘%EZ%‘& nce set forth as SEQ ID
NO: 4, and {ii) vari abl Eorf;rammmlrddnnmgirﬂmnt agnmtsabfhhmmvemxﬁﬂqahd)e administered

i mmunogl obul i n heayy chain, provided that at ast one framewqrk resi due i's
subst i t ut ed %ﬁlpﬁcttaﬁ% dogpges pe AAPHgn AnfusRension @ %?sﬁuéﬁfén"ferlﬁ APk ResEly 3

heavy chain X&E}Bﬁﬁlk%ﬂﬁ&ﬁ'vﬂ{h §ﬁ%ﬁ9€&tw¥l’%§ﬁ%‘r thal B b @&Eﬁﬁf&ﬁi&ufd‘%&bﬁﬂ@wﬁﬁra 20
resi due capabl e of affecting heavy chalin variable region conformation or
function as oilkesalinkj gdccbyl anaﬂhymls Adﬂltmnalm,eexlummbstms swoltlad wegfing he 3D6

i | obul in h i h f 6,
wher oi n Fhe. PURETOF pERR PufRGR0 ol BERSREsuPanbs e A bt BB BB B o1
resi due capaldripdftionst @tmbbmgoﬁanwb@hhw@euum é(ﬁﬁp&htﬁ)d@faf@(thﬁ%'oft 0 the

antigen binding site, a residue capable of interacting with a
resi due adj apeirlewns aningRyegstables prisythetic loriging fox expmpleprnpeal, mévealaoﬂ

cano Gl e PO L A LA R
structural npeedredHyuidi€arriers, d&méﬂ[ﬁilyﬂ@ﬁﬂﬁ’eoﬁb& solationg) alnﬁbadwy\dﬁﬁlbel n the

framework residue is selected fromthe group, consisting of a residue
“capabl e ¥ i admaingtaredhin Wi fornbefkd depat mﬁcg@%%’l‘j‘@’ 131 prspgEAtionowhigl cahes gen

bi nding site

adi acont 1o SRR ARARNE o bR kDRI hore ERIAUE, An
resi due, a vexendiryZomosiasn dom@priss mdinbelbnddanannbcdtﬁrrgg/nds|f0iumlatadnmnus ual
residue, and a glycoslyation site residue on the surface of the structural
nodel .
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10. The light chain of claim6 or 8, wherein the framework residue is
identified by nodeling the 3D6 |ight chain based on the solved structure of
1 CRo. 1 light chain of claim®6 or 8, wherein thgcfqpEaer K
resi due S’s&?' e-l’lli?l fied by nodeling the 3D6 light chain based /on t11e sol ved
structure of 1INLD. 12. The heavy chain of claim7 or 9, wherein the
framework residue is 15 identified by nodeling the 3D6 heavy chai n based on
Lhe SoLyed shiufilhftePlontisiibhe stim LI 350 HINTNORY AL, bHANH HilRa) 1
conpri si ng variabl e regron ‘conpl enentarr'ty determ’ning regrons
fromthe 3D&I(Elrrrrunog| obulin light chain variable region sequence set fort h
as SEQ ID NO: 2, and ) .a variable framework region Ofrmahuman
accept or i nununog| obul]ilyl?lqaﬂbﬁ@l"&ﬁ‘?é‘luﬁns %‘FMR?E\%{ gspajectal e$=§§§?raérlu‘gu’fdr amewor k
residue sel ggfigidnd 59%33154?@109%%3% Isafth tﬂgﬂﬁfsohﬁon ky? or s%?em n4fiq &lgabat
nunberi ng convention S substituted wth the corresponding am no acid
resi due br omehim&srpnmsm iBjobtidn gntalwhizi prepared.abheprepgation dsycrarieem@giidd. A
humani zed i nmuno ul,i.n..heavy chain co ISI ( varj abl e .regi.on
Comp! enent art € ARSTBIEHH G OMEs POt POELS g APk derpa FetyiticBeire
region sequepp %rﬁfélf fdrQhhdhca® adiibenk @ff%g é’sd@dﬁgseﬁldbbvé‘ﬁé/@];b@éé} Scldhpsreypr k

c

regi ons froma human acceptor i mmunogl obul i n heavy ai n, provided that at
| east one f rlé@é\ﬁtﬂ%)ﬂe@Hdm detapcedr ZigBnﬁlwehJeRgYIQMpZ&:%ﬁ@%ﬂ))nQ“hefagms)of HO3

and H94 (Kahat .nunberin ventlo tituted wt.

cor r espondi 28 s AnySh 058? {?qd?gﬁﬁet f?emﬁﬁuﬁs%p%tﬁgleﬁté%g} lg’ﬁ’iﬂ“ﬁ vari abl e
regi on qequqﬂ@@amtﬂolﬂwhwh cﬂtﬁ?be fdgldiahin sabiah haaherdR’Yo ﬁélﬁn@é Qistinel.or3, 4, 6,
8, 10, 11 and erein the human acceptor light chain is of the subtype

kappa || (Ka(b'&iatllfdﬁlﬁéﬁ*ﬁtqfdhﬁaCtll’élllgmbelﬁeavy chain of any one clains 2, 5, 7,
9, 12 and 14, wherein ubtype
11 (Kabat conventi on)é@?&nﬁﬁ&g&ﬂl gﬁﬁ?&%ﬁ%@fx%ﬁﬁ%%aﬁmﬁ&l%tfllgloﬁ he human
accept or | i gh¢luddadal) intganasdl oot edidhérmany fdrtugitions sﬁgﬁsitﬁlﬁésngldﬁadéﬂélﬁfal | D
019230, Kabat |.D 005131, Kabat | D 005058, Kapat, | D 005057, Kabat | D 005059,
Kabat | D U2RpRECaiiqasKBefuppasitories, binders and patriertiaciudeer example. gelvalkylene 15,

wher ei n (&he fﬁ];h?] vy
chai n of tScI a%l#q%, Ié‘?‘{nest éhugﬂhtfﬁg’n %}(l:écszlsit%rg?%reﬂg\?y ﬁ?%u?eé %cﬂl;_@g]gle}g?ed
fromthe graspive omgsedidiit irgthe frarigalod 0. 5PDIOUBL 1% efekabnl %ot 126 0 00 FOrmatiats | D
000553, Kabat IE) 000386 and Kahat |1 D M2369 t0< Thelggav cha n of claim
16, wher ei n ‘PREIREHRENCHESUER By PIIEERSFIRFR isFAdes OkIpaYo thoo 21, The
l'i ght chai n gfoREMNPASAE, SRk BcdhariBe, llufose.Gind bthg néslumla&boﬁée THesand 18,
wherei n at Ieast one rare human framework residue |s substituted with an
am no aci d ressippsisionk fakh thiesomp pheniutions, $hgnensiorastablbisepills,papsuldsasustasaeduences
at that jposi t f 1,
13, 15, arte%fg%gfpgr\?l\ﬁﬁa(ms oqgwtowfingg a gﬁllétg‘ﬁlglroéﬁ r'?@%%&f]afztn?’e 1n%1;§:d%nt g»ref%%lélyﬂ's
substi t ut ed 28%470%.cor r espondi ng am no acid residue froma gernline

variable l'ight chain sequence 30 23. The Jight chain of claim 22, wherein
the gerniline variable qnl%gpgma’qlq;p 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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sequence is selected fromthe group consisting of A1, A 17, A 18, A2, and
A 19. 118 24. The heavy chain of any one of clains 2, 5, 7, 9, 12, 14,
16, 19 a , erein at | east one rare human franmework ' i<
substitupga%%?%%@an am no acid residue which is conmon fo?éﬁﬁﬁgﬁ“%gﬂiable
heavy chai n sequences at that position. 5 25. The heavy chain of any one of
claims 2, 5, 7, 9, 12, 14, 16, 19 and 20, wherein at |east one rare human
framewor k r gHi dishifoSing tesCoirsd SOTMhinttnf COr respondi ng ami no acid residue
from a gernine variable heavy chain sequence. 10 26. The heavy chain of
claim 25, wherein the T@enmmﬂenwm@bm%@avﬁwn&om&@@m@m@niaspaﬂentect ed

f h i i f. - VH3- 23 H3-7,, VH3-21 VH3-11. 27.
oM ey S c AR SEE R Mo Bl ARmeiial'soh F obtoniEagoud Entiiat: 15
sequence’ i s Béik RAinidBred D palishi! THBethodh calle 098 (©fothidi Bith 2kr@Rutiovher ei n

- the rare framework residue is sel ected based on occurrence at that position

in | ess Pharireatmenspn Rymaliematigpetieninand nephylastie ticatgicnhos asjrenienstiq patienis.
LRt chat 0 GG RHAE ERLARAT MNPl ANGbRE: ARSFAMPRARSY UF. L5,
sequences | médaring lghdl of hdininimaredahlibodyRgi on subgroup. 29. The heavy chain
of any one of clains 24-26, wherein the rare franework residue is selected
bﬁs_ed on occurrence atSomeanethads ?qt%hcgt‘?ﬂ?‘;@% atbﬁgnid%uﬁffflﬁwplﬁéﬁ\?? 25
chain varia - G var g
subgr oup, a%ﬁ%) @q%gﬂﬁgﬁ%é;??ugét{ég{’seOecﬁ%mgasél aocﬁ)sg%bofga E@?ée@ge at that
posi ti orl0i n qngatieg thihwith 20%uelfosthq perfidesr leveltafter teamynic akignifeantabl e
regi on s_ubgrioup. 30. Aelti ght %hai n,_ conprj sifng trhee (%olrrpl enentarity
Egt er i ni ng Pz‘gﬁszgﬁgz M eriiPGal M Bine [ cERTBReTY Exj:lﬁd mm@lp?aési d;ggsahlt_)la ;
: an | ody
D6 |ight cha+n,mW1ereirt; t he réeéangxrpgegggﬁgs%b?ﬁ%mfeirg td cha@ﬁlag@?gnl%ea human
i mmunogl obul éfsuchimeasuremedts) i\vilsavi/the eviehorquofilei sggmaly a prsitoeriphammnt arity
determ ning regions ° ).and varjable framework residues H49, 3 acid
o4 (Kabat rUNE tig- W SOTbiERoN P 1 GRrat e HONGEn SHa et HB° hoavy
chain, waer eyalue fOLiniBHR REFInsO tods ﬂo*ﬂ@hd’ﬁ?é\;ﬁgn. ahthy, lof dédredves ahié?:_ﬁﬁre .
i mmunogl obul in. 32. A humani zed i nmunoglobul in conprising the l'ight chain
?\f any (r)]n_e driaanwtﬁﬁtcmr,ness;lnd;qa@,d-szs, 10, 11, 13,2 1|5, 17 and 18, and the
eavy chain of any on i ) .12, , ; . ’
anti gen binding fragrrgﬁ'(t% Ehg ngezg@si an%’\?lﬁggY%geuql'i]eﬁ.a I&%még S?r{’gal?%%ﬂlﬁg%q)gogul in
or i’:m_t ijgen bliege:l io? g\r(og‘ﬂ@'g fﬂﬁfﬁ'&mﬁfgd(fg@ d&ﬁn&f?s]lc pojd_milathnfs ﬁ@piclﬁlly el i%%ibid&dls iﬁ gxeg it a
anyl oi d peptide with a binding affinity of at |east ' :
The in unund@l‘lHBUPqpﬁka@Pn AAYS '@f@rﬁe‘lﬁl‘ﬁgipﬁ'@r treategat tMegsuradayales of thidevehor
speci fi cql | yy0i : 26hisi ti L i.ndi inity of
at Ieas?@ 108p r?/lﬁﬁg%?&)Tl{e}ﬁitaPnf?mnogl 103%15 g%%%%aﬁﬁgéeﬁwﬁgﬁgéﬁﬁgwn‘gﬁ%&%? claim
32, whi ch 2Cconpecvahiec 2A kignificadisintwadeatlativatpl thé contep valde (¢ 4( Sieatei than ane

bindi ng affi srt].'!u}d&do Jev%ﬁ:ioll %%?r} th]éqgea% signals a positive or sufficient treatment outcome. A

lack of significant increase or a decrease signals a negative or insufficient treatment
outcome. Administration of agent is generally continued while the level is increasing
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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36. The i mmunogl obulin or antigen binding fragnent of claim 32, wherein the
heavy chain isotype is yl. 2S 37. The i nmunogl obulin or antigen binding
fragnent89609m§§m132, whi ch binds to both soluble beta ang¢pidopgRE7 de
(A(3) and aggregated A(3. 38. The m~nunogl obul m of claim 37, wherein the
sol ubl e beta anyloid 30 peptide (A(3) is disaggregated A(3. 120 39. The
i mmunogl obul i n or antigen binding fragnment of claim 32, which nediates
phagocyt osi difédreth€t.g., aitwd thiafl opepahdied évibiion)4fdm theohtidTuate] @edthicht @h
antigen binding fragment of claim 32, wvch crosses the bl ood-brain barrier
in a subj ecP® disgontupied; Hitbslsyeldp ameten s signifigarlyhelew e ontghabee. of cl ai m

. 32, which reguses -het: [ i =) ] i i
dyst rophy iﬁ a Su%?g@pmlﬁ%gﬁﬂgﬂé@%%&g%% 'ili&ﬁrﬁ:r%%‘ge?grg@Pipﬁﬂ%éﬁp%l{sggﬁgo‘%
humani zed hésvgontbbyatug titbna dhanganinzedtrhérg maydedhdicateder ei n (a) the
* humani zed |ight chain_conprises three conplenentarity deterniining regions
( CDRL, and CDR3) i a\hFlhl@eﬁﬁii%@ ratieRf vaiogs @atresent)y recshvingkeatmentdiiondi ng
conpl enment ai,i . regi : J i Lght
O R R R S L b R
framewor | ¢ to deteaniheiwhethén gfesuopi@dmoftasaimitds reqairah Theaneasared lewjoence
provided that at.least _.one position selected froma, first group cqQnsisting
of L1, L2, Pwilsinibepaionsntee samasd Wybeorbemuby ehived it U8 mitthe sare
20 am no achftef £Hietidhs BOBKEM  trdatinddi® ACGMIiHEAR QEcrBRS rdlhdWe ©fthd ,%%vﬂsayse 306
i mm . u~ogl obulin Iight chain variable region framework; and (b) the
humani z&d hezeagurelmeant (i ¢ ognsates then iy pieal cuarginerfeoain repeati oteesurementg of tgi ons
(CDR1, CDR2 _and . having. .am no. acid sequences fromthe. correspondi ng
conpl enent aPf @Wiaﬂ??fgg‘\llé’ﬂitlﬁaﬁére W@ﬁ%%%@“‘% @é@ﬁ’rﬁﬁ&p&%‘%@ﬁ n
heavy chai nnakire®ifa famat eindRJodipateddyifEicdrdiakhe (@B%h Fluy EhERY e regi on
framework from a humaai heavy chain variable region framework sequence
provi ded t hdeviationalgtermined ipa pppylationsed natierts afteromdargemgoreduggedjiregioret.st i ng
of H49, HO3 ( t rin nventi.on) iS 0oC [ by .t he.sane
ani o aci d Faniy ey EHREsIERALL 08 FOAERY Bbri MR GPh Rl velie 48850
i munogll ®bulpbpulbtensyof phahplacacalightcatedqationts vha remein iee b2 dymptonishigd&esse] he
humani zed i m’runogil pbul'in specifi_cal Ity binds to beta arrﬁl oi.d peptide (A(3)
with a bi ndiPh§CBtiqns ©f therapgutiqally dxeatpd patients wip shesy gmehgratipgsof disease
i mmi ul ogl oby}i.n.has;ih [ i kit ' ' i SEQ
| D ND: 2 and TRACRARicS" Bl AN, MihiRa e AR AATEL O SR EY o .
43. The humiie. z@dre thanua stghdabditieiatain) i @i imdid2tor titaetredtmehtsmanldlbeghdunsddai n
variable region framework is froma kappa |light chain variable region. 44.
The humani zgé’alt‘ﬁtﬁunogl obulin of claim42, wherein human heavy 10 chain
variabl goregi on framevikkisiue shindl® R andyzislis RARYAIlyBIGd) pladfnb Aok Ein [ RECRE- 4.
The humani zed i mmunogl obul i n of “cl ai m 42, wherein the Rumanl zed 1ight chain
vari abl e r edivithor qeaghsoupinel flgidiireimitke patight TBissampledb eralyeedf fosgxamhplegiooup

8828'5? I ng ?e];ve sa(%)raptroﬁl%)s (())% agn%%gdie§< {%bﬁﬁ pleBi(Pe(,)?é.?,’ }éveﬁ%l%%}odlg)s (())i0n5u(1)n5a§1ize§abat 'D

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 AP in the tissue sample of the patient under test.
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15 Kabat | D 005059, Kabat |ID U21040 and Kabat |D U41645. 46. The hunani zed
i munogl obulin of claim42, wherein the humani zed heavy chain variabl e
regi on frRageynesk;is froma heavy chain selected fromthe pepyRogRRS sting
of Kabat 1D 045919, Kabat |D 000459, Kabat | D 000553, Kabat |ID 000386 20
and Kabat | D M23691. 47. The humani zed i mmunogl obulin of claim42, wherein
the humani zed |ight chain variable region framework is identical to the

Kabat 1D 019230 |ight "ﬂi@:_&inﬂb&cwﬂn@ﬂleEfollﬁﬁh%fbaﬁﬁ%@ﬁﬁﬁllﬁzﬁﬁmlt?ﬁi@ﬂbeﬂﬁmtanf or
the positions fromthe first group, and 25 the heavy chain variabl e region

framewor k i simarsinte peak in entinslycapeantiation FRlbyod by anexperentaldeeaabMathped on
. framework S ARG fos C&r%tde{:acg{: qpé?o%cﬁ%?ﬁr%ga@ﬁeﬁtﬁ%st ﬂﬁhlﬁeacﬁ%?lgdlg:f g’ﬁ{% 48. The

humani zed i nmrunogl obuf I'n o erern unani-ze t%o chai n

conpri ses coxoinhedesehding oy titteliAf-lifevbe areibody adhinddterad eFordexatiptathe helft he
correspondi ng. conpl epentarity determ ning regi ons of the nouse 3D6 heavy
chain, ard tlHE ofserashyaen aaibegics kpefibe evdsy picBkdaysnpl ement ari ty det er mi ni ng

regions that are 122y, o} doild GAl o hRchie, COLIGRRPRALIGAOUDARTROIAN T 1Y

determ ni ng regi ons of nouse 3 eavy chain. ant i body

conpri si ng thieaOFMadeBE0R ddnyinRabesnTiankthdmdasaiemeat it Gl soéDRreanet tDR3}
of the 3D6 variable |ight chain sequence set forth as SEQ ID NO:2. 50. A

hwnani zed ardtesBRe e peak aitihgdy lexck apghorarrinere iferfhes acapuremienty areagadsrad

CDR1, CDR2 ; . AL - . th
b 10’ sEo 1 orice! oS Penif dbT oFRRNALy IBRLE WABY IO e SRIMADESS Slined T
t her eof ,10nwhi wibasdliae iof h peddeterthined pefcentags of thepeaki dssiapslindqe. AG8Ys, 26%mar i Si ng

a variable region_conprisin onpl enentarity determnjing regions (CDRs)

coi Tespondi nf”Ph a@zmsstﬂlwg %@%&é@s@s Oéﬁé%ﬁﬁff iswéaymswdr- ADSoma Fieshads,
anti body whi ' ?é%é]. ' i i AT f

| east 107 Mqéa%%hpgﬁég#lﬁgﬁm a églg}’ég?ﬁ%g%:ﬁ%kgl%\(}gé ?I\gbﬁ%gl or?;‘iil 1&1}[1 fc}lg%rr%rr“%slfﬁ%s
mari ne 3D6 cmwplbeshedetamiingd @0codetitated benefjciakgyophyl{«EoR) tleerapentiaceatimeasi dues

and human VL subgro Il .vari | e domai,n f.rapewor.k r.egi.on (FR m no acid
e o Y gt mpties e L e A ol e ey bR il 806
conpl emeyst arﬂerefe&@twenge@. NPss'tREH 218 rﬁmmﬁé’fbﬁ&t%ﬂhﬁh AKSHBURT tRNEfrarRN VH

subgxoup 111 variable domain framework region (FR) am no acid residues. 25
53. A chi mervaus mnenvlgtionef patienis en¢fginggram trcathicat) radyiinisiras wmpif emedditional y

sequences scicres BB 2°0r SEQ 1D N0 4, and vari abl e franewor k
regions froma human agddifibdl neoddagdledithbiitoring, dwds 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.

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 AB. The kit can also include a label. For detection of antibodies to AB, 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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54. An inununogl obulin, or antigen-binding fragnent thereof, conprising a
vari abl e heavy chain region as set forth in SEQ ID NO:8 and a vari abl e

i ght chapggyudg9ion as set forth in SEQID NO:5. 5 S5. ApcraRyfRgobul in,
or antigen-binding fragment thereof, conprising a variable heavy chain
region as set forth in SEQ ID NO:12 and a light chain region as set forth
in SEQID NGO I 1. 56. An imrunogl obulin conprising a variable heavy chain
region as sgficrb@iek Bish OKiitd aR6Q pibAINGoftairRlabalidgdhtb Gidigifect b fOr GRPFAE as set
forth in SEQID NG S, and constant regions fromlgG@. 57. An inmmunoglobulin
conpri si ng kitv&he lbekngway plse iraluderacdiagor athes eorr¢spprdencarreging ¢ayel@ing?, a

. ligh hai [ f h.in S LD .NO: 113, d 1
rrom oo 4G oRelnsE e Chtirafls PRt g5 b BMas B B P cease
[ apati entyris@REprd:sided nHaIIm Rrithddo! HRURRMR LRIk 0 i andlosage

of the hunani zed i munogl obulin of any one of clains 32-52. 59. A net hod
of preveht i tigpeshring étamanyfadturérdiansports sale sewvsse Hon ezampae, theitermdahebng si ng

O ol cb PR PR R BHE8RE 18R PS5 S 33805 b RuPTARRSS: avcoso,

wher ei n t heoeiitiesdabs¢tes] @ompatep fisthl ARWEHR 86 wiritiiy i gtiged tirbetiySontkikD/ kg body

wei ght. 61. The method of claim?59, wherein the effective dosage of

hunani zed i mrunogl obuTheinvention #gy Rigvises diagresghtits, fopexagmle, sesgirghmaceut i cal

conposition [ Eiimi’ i | oyl i . % i -52 and a

phar maceut i ggt?&%élr rrer _dﬁ@aétmﬁgg_g., #4"?8%&‘1“@?5%?3%% ia gﬂd?@%ﬁ%i sing a

f ragnentg of 2§E|@1157|80h@in2arﬁz&iti©@§ﬁﬂ)rfbhﬁlm tlg%ngb?ag% SOAB, itfer®lyOkithifiredgi ds
- 0

24-3 9 of S D NO:2, amino acids S Q1D NO:2 and am no acids
94-102 of SEG0 Brederably, themntibagy isdefieladent assrqnslept labelingragensis prgludedin aci ds

24-39 of SEQ 1. NO: m.no, .aci,gs -61.0 EQ I.D NO. 2 and, ami n cids
04102 of S o Rpteez LR 1B Byl ot R R PR % et o
SEQ 1 D NO: 4 apgllcetdig dorldkahipfémRrfobaing agan $ivetimaginghssafl Bredplads 31- 3S of
SEQ I D NO: 4, am no acids SO 66 of SEQ ID NO:4 and ami no acids 99-107 of SEQ
| D NO: 4. 66 antihpdiesgrethese drscxiprsdierde conpri si ng ami no acids 31-3S of SEQ ID
NO: 4, antno acids SO 66 of SEQ ID NO:4 and am no acids 99-107 of SEQ I D
NO: 4. 1S 67. An isolated pol ypeptide conprising the am no acid sequence of
SEQ I D NO: 2. 68. An i $blatvd Ipeigypepti de conprising the am no acid sequence

of SEQ ID 20 NO:4. 69,..A.varj.ant of, a pgl ypepti de conprising  the am.no acid
Sequnet of SEG 1D NoTBe ANHSD tromides nREAIP B i e Saeba g B i & fve
am no aci d pusiki SHdH ABhoWSE SkdTul RAARbEAR cohbR b0 RIZhéiker k0 di rect

specific binding to beta anyloid peptide 2S (A(3) with a binding affinity
of at | east disegeMrisusceptibidity theredt Fasfexamplst theapethetls can typ ubasi anp patientini no

id f.SEQ.ID NO: 4, said i ARt i si,ng_at, | east .
conser vl veresning 2 oo el fene WP affCRine VAR iR R
ability to si@ahé patint ¥ kendsubRtiag &0k QltleipRPtsidiadeAThe metBdlis\eht Blsabbi ndi ng

affinity of at least 10° M1. 12S ) o
. 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 AP deposits in a patient without binding to full length APP polypeptide.
Antibodies binding to an epitope of AP within amino acids 1-10 are particularly

30 preferred. In some methods, the antibody binds to an epitope within amino acids 7-10 of
AP. Such antibodies typically bind without inducing a substantial clearing response. In

other methods, the antibody binds to an epitope within amino acids 1-7 of AB. Such
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71. An isol ated pol ypeptide conprising residues 1-112 of the amno acid
sequence of SEQ ID NO:2 or conprising residues 1-119 of the am no acid
sequence g o9lHsAD N0 4. 5 72, An isol ated nucl eic aci d npépguh@csscodi ng
the light chain of any one of clains 1, 3, 4, 6, 8, 10, , 11, 13, 15, 17
and 18. 73. An isolated nucleic acid nol ecul e encoding the heavy chain of
any one of clainms 2, 5, 7, 9, 12, 14, 16, 19 and 20. 10 74. An isolated
nucl ei ¢ aci éixtiﬂéh?e?;%ﬁqaﬁ?%ﬂiﬁﬂih&\fbe&@léﬁ?ﬁ@%éﬂ%né&fm%{& B&ReRt, the AefgndH4- 71
75. An isolated nucleic”acid nol ecul e encodi ng the I munogl obulin of” any 15
one of cl ai respB@e 6an be7@oided hiyssingtantibodicfragroerds ladking hdullHlengtoemmsiast ng t he

| eotid EQ | D NO. . 20 77. t i Si th
ucl oic. aci el SURS Fab dagoBe i o sim atingd KER b6t BERTR adisBfet g
the nucl el CardidTalie ik Ofn airdfaBbaTB g% cfopeACTRAIRE @ireRAUC ng

an antibody, or fragnent thereof, conprising 25 cultdring the host cell of
cl ai m 45 untiof APriginot shwev sustiong haignahes atibodiesihinding fie apjtapas withinxesiduesed

and isol ati sai d anti pbody fromthe host cell or culture. 80. . A nmethod of
e e, ahgr BB Rt P he el iaA Laiope e et e L5 Ao d AGPaSti ur | ng
a host cel 'AE&ﬁ'HinEIr?QE&%%ﬁbé’dié‘éJﬁEi‘ésng’éi’éﬁec{ml ecul e encoding said 30

anti body or fragnent under conditions such that the antibody or fragnent is
produced, and i sol ati Pipgsasti raagentsady be adiirmsjered by fintmavends iljestioncietd thor

i 5o o LB b n b8 bRl KR BPRG B R AR o0
94-102 of Skl ol the sBll. Thd'®Ish@ofakagdhpshenld e Rithiathd HRBraRgeslak a@ENt

thereof, said method 5 10 conprising culturi ng a host cell that expresses a
nucl ei ¢ aci aemle@tmﬁiéO@ﬂacqur‘%Ys@p teagenti ip blrglearalthpugiharomeungtbedse di t i ons

h that the antibod i d. and i.sol.ati. i d anti bod
From the. noBimaB ieage it B8 ki nREB Y r3RGy BN RN aR R cos”
am no aci dsto3ind%® M Tpﬁgggi Iﬁegg%g.{lgh@gh;&@e S0LBK deflridl off theTabdnk Bf Hbtedticind

am no acids 99-112 o . 82. A nethod for identifying residues
amenabl e t oFeubenipleswifbwrdseend labsl s smdatile  optdenl idetetinny | Wisuifiparamaghetid e

the aboLvar FERes PEEPRORGEReRAR REAb LT R TR AR JhddiFbtls

anal yzi ng shibelsalalso bodeteersd dising PETaISPECT!, af f ecting 3D6 i nmunogl obul i n
vari abl e region conformation, or functjon, such that residues_anenable to
substitution are i denPiagnags isgpriopmed By comparingthe, BYraberegjze, and/er IsHsEY set
forth as SE P &S . i+ a B9 | e i ¢

pr oduci ng a%krpeelgﬁ)g%}fg{)lgl ongkﬂlgggé;@gﬁe ‘éﬁgeDqu)ﬁ%mnogl obau I r?%pge&ésgm be

i nunogl obutriean tdvalsrin apopuatiaai of wWndeseasefl individudis.hBasling egduesantsgl obul i n

| ight chain conprising (i) .variahle region 25 30 npl ement ar y.. det er m ni ng
Fegi o3 CORETRRRUTP LR bbb aHE ARG TIn FERE PRt TR ERAD Ar e V0o
sequence sebad B ddlerdinddiR al Jatiblt bbfore BBENAihp dredmédt, bADhRaduréPARK I egi on
froma human acceptor inmmunoglobulin ITght chain sequence, provided that at
| east one f Fhemafisr komparediwih ithe bageline valiesd Avdecreasenia viebiep sadpoiedd baseding no
acid residue, t se i ght chain variable region sequence,
wherein the?ﬁx@%@\pg?@v«?ﬁeﬁpwgﬁeé@g tted fromthe group consisting of (a)
a residue that non-covalently binds antigen directly; (b) a residue

adj acent to a CDR; (c) a CDR-interact i.ng residue; and éd) a residue
partici®ating in the Wheyrsemtieventionwill Bgmore Bdly dgscriped by the following non-

limiting examples.
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A humani zed i mmunogl obuiin heavy chain conprising (i) variable region

conpl enentary deternzining regions (CDRs) fromthe 10D5 i mrunogl obulin
heavy chayg o¥q¢i;abl e region sequence set forth as SEQ ID pRyARera88% (11) a
vari abl e Tramework region froma human acceptor inmmunogl obulin heavy chain,
provi ded that at |east one framework residue is substituted with the
corresponding am no acid residue fromthe nouse 10D5 heavy chain vari abl e
regi on sequence, whereiil the franewpxiAMpEEsue is selected fromthe group
consisting of: (a) a residue that non-coval ently binds antigen directly;
(b) a residue adjacent to a CDR; (c) a CDR-interacting residue; and (d) a

. residue partigci arli in the VE@H i n}gr;.agg.! g The || B chain . of _claim
84, wherein ?@%ﬁ#ﬁ%@%@ﬁ‘iﬁ%& = hah ARLIoes;, MAY =X g-the 10D5
light chain based on the sol,Wefbed [l 2HIEL 2% n Bp AB'AFIE43 Mrunogl obul in |ight

chain that shares at |east 70% sequence 1dentity wwith the 1 ODS |ight
chain. 8Y. The |ight tThaierampledésss thre 8dpacith ef earipua niciiReionalemd pblynlpnaksi due

is 20 identifjed. b deling the 10D5 |i ght. chai n,  based on the sol ved
structure antg’OSrW¥%é it?rHﬂHn‘?}bPQ?Hm 'qﬁlopiog%{éleﬁlaq Aty el BLtGHASEIRE  809%
sequence idghtdty with the 1005 light chain. 88. The Iight chain of claim
84, wherein a CDR-interacting residue is 25 identified by nodeling the 10D5
| i ght chain based on the solved structure of a marine inmunogl obulin |ight

chain that shares at Iegft 98%,sequence identity with the 10D5 |ight chain.
89. The heavy chain of:-ct Dwherein a CDR-interacting residue is 30

| dentifigd by model i ngihmaf £eRERNGOABuORPAbEAR IS Hlocll 530 1ySt ur e
of a marine inmmunogl obul’i n heavy char that shares at |east /0% sequence

i dentity wi monthhef agDFeteadtaineghfzom Chaglés River Dghordtory. Hdwuyice maiesooted gitai m
85, wherein a CDR-inferacting,residue is.identifjed by npdeling the 1005
heavy chai nSBE&EXPSEN ?H‘éatg‘i)wgt@d’ aé‘f“rlstﬂf’ﬁ’h?‘@e% lr‘?ft‘?datroifﬂg Aﬁﬂﬁfﬁ%ﬁ?rgbul in heavy
char that shaf. tio RS 9 i ' i : . chai n.
91. The heaggﬁg}%@ﬁoof cl tglg%e/%%? e édﬁ%%%@%%?%fgﬁ%ﬁ%ﬁ%ﬁ%&i S
identified byouppaetlpsely adpossibRs Tabled/dephcts thelFxpedmentat desiggol ved structure
of a margne i mmunogl obul i n heavy chan that shares at |east 90% sequence

i denti t>]l with the 10D5 10 heavy chain. 92. A humani zed i mmunogl obul in |ight
chain conprising (i) VableablExpegakemtal Desigl enentary det erm ni ng regions
(CDRs) fromthe 10D5. ] moglobulin Tigh Ic‘hni nvariable region sequence
set forth as SEQRTIduNGit1h, N{g,nd (1i) a variiamlqiﬁ‘oagrrEV%r K ndiBodyegi on froma
human acceptor | mggggl opufi n Il TFRlRang nisequence, progsgtg,gethit at | east
one framework rgsidue is|substfit éEBOd t h 't kgegaE#Espondi ng ami po aci d
residue fromthe nouse 10D5 |ilght chain variable regijon sequence, wherein
the framework residye isja gesjidueygapabl ¢ of affectiing Iight chain

vari abl e regi on{conformation ar @5&0 %&? as i d¥ACified by alysis of a

t hree-di nensi onal nodel pf the 1 r mmunogl obulin I'ight chajn variable

region. 93. A thanizzed mTHnogI %g,lc'iorﬂalheavy g@ﬂkgo%o[rﬁ;i%%%g (1) variable

regi on conpl enentary determ nijng regrons (|

:\IOm.nljg?gL(r)lguH in) 12a\\;§ricgg gdﬁégbl lp(drﬁ%l or seﬂgle_q%e slet f?grélh as SEQ ID
4 8 mAb 10D5 AB3-7 IgGl
5 6 mAb 266 Ap13-28 IgG1
6 8 mAb 21F12 AP33-42 IgG2a

a. Number of mice in group at termination of the experiment. All groups started with 10 animals per group.
b. NA: not applicable

c¢. mouse polyclonal: anti-aggregated AB42
20 d. mAb: monoclonal antibody
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25 region froma human acceptor inmunogl obulin heavy chain, provided that
at |l east one franmework residue is substituted with the con~espondi ng am no
aci d resiyygr/igem the nouse 10D5 heavy chain variabl e regpenusesisssce,
wherein the framework residue is a residue capable of affecting heavy chain
vari abl e region conformation or function as identified by analysis of a

t hr ee-di nensi onal nodel of the 1 ODS i nvnunogl obulin heavy 30 chain

variabl e region. 129 Agsh@#h in"Téblé 2oHE atitddiesGhcltded HAurid 8B Sbecitib e
framework residue is selected fromthe group consisting of a residue

capabl e of muneclansliangbadi¢sh2HB (digeed to A misidues bﬂ@)gllﬁﬁls (dmectddetoaﬁrﬁl gen

bi nding site, .a residue capable of interacting wt esi due

adj acent t oTesidueR3- é F06ddiaerdedforAh Fesilugs bi-28 a@ﬂ)hmidéﬁ %‘é’le Qutd“é’iﬁghl cal

oo due. andSiPite ARTIODPEIASRpicled {56 KR B298) P8 St liEweid S,
nodel . 95. maﬁ%gy.x &;md polilonl ammo% fra0f68 @hﬁed byelnfnhaﬂiamﬁll«nm‘?s' due is

sel ected fromthe group consisting of "a residue capable of interacting with
antigen, a ngsiegaied AD1FP2)xilimmhegasivelventiol grgemrebéimeti thg ddlinerg, PBS radsiedue
capabl e of m&g Ct] n with a CDR, a residue adjacent to a CDR, a residue
within 61~ Sf i due, a canonical residue, a vem er zone residue, an
i nt erchai n packi ng reS|due, an unusual residue, and a glycoslyation site
resi due on the surface of the structural nodel. 15 96. The |light chain of

claim92 or 94, whereBn Mpritaringrthevopkrse eE{thatméend i dentifi ed by nodeling the
1QD5 [ ?16“ chain basecfhgn othhgloﬁeﬁl vg@)dslé r‘k;gr%urélgctgé nt?a‘?s 0??1?1()“%% Lobulin

| i ght chain that shares HOPess séguenc | i ght
chain. 20 9(assihihglthghbe mlbalwmgﬁedcﬂoag)mﬁsﬁbody fittrs wére neinitotddever teagor k

residue is identified by nodeling the 10D5 |jght chain_based on the sol ved
structure oweakmfrimmmhﬁmwoabwererﬁdmlgﬁfer%@trﬁpqrﬁmeaﬂh SV seien|dagsen 80%

sequence | d%g%aéévl\}g')% 1nta %él- ﬁ vecllbﬁb PN lég%Slaw;%] &%eu A me?;%tggﬁl ?Or{g t he

claim92 or resrdue I'ed

10D5 1i ght @b@b%@ﬁﬁe@u @&Stﬂbt?bﬁ@w&ﬁo&hé aiprétaedOAN 879RiseA s therrasuﬂaﬂd obul'in
light chain that shares at | east 90% sequence identity with the 1005 |i ght

chain. 130 antigapgn thynrssaye tipyparn sioping schedulenyasgnaptagsd fwibw@rwpt hehergravzwor k
residue is g%Nl maé hl%goagnaﬂﬁ?#o'dg@ll-lt?’k@?]s]dlgaﬁtl \Wlt Hﬁ{e \fé}f(g Qﬁ%esO' ved

structure o I ne I nuno eav aln at s ares a east 70%
seguence id@nﬁimgbOMMStMQedﬁﬁ&apﬂmMWM| n. 5 100 The heavy chai n of

claim93 or 95, wherei he f.ramewo |due|5|det|f|ed deling the
1 ODS heavy chain basédf @ﬁerf%atw Qf@&“é‘?‘fd&t[:ﬁr%s‘%hs ﬁ]%fP? F?é‘df’%%%é?rbbul in
heavy chain nsle@ﬁoﬁx%er% grotp WedBled %Qs%ﬁ@%%aa@lﬂnqﬁahbﬁem Wokhatide fdQRdreavy

chain. 10 101. The heavy cthain of "claim93 or wherein the framework
resi due2fs |0(ﬂéﬁﬂaldedsedAMyquders n@retmeasllma&shﬁblv%-bimdmg dotibedy wsing die sol ved

structure of a rine i nogl.obul i.n heavy chain that shares at | east 90%
sequence i défRqwigh W%m g5t iU el g atescoategowith AB1-42 as described m

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

0.156 500 0.15 3000 0.15 1600
0.5 800 0.5 14000 0.5 4000
1 2500 1 5000 1 4500
1.5 1800 1.1 5000 1.5 3000

2 1400 1.2 1300 2 1300

3 6000 2 3000 3 1600
3.5 550 3 4000 35 650

4 1600 35 500 4 1300

5 925 4 2400 5 450

6 3300 5 925 6 2100
7 4000 8 1700 7 1300
8 1400 7 1600 8 2300
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102. The light chain of any one of clainms 84, 86-88, 92, 94 and 96- 98,

wherein at

| east one rare hunman franmework residue is substituted with an

am no aciworhegédye which is common for human vari abl e Iig?ETﬁ@gi,%5§-§guences

at that position.

92, 94 and 96-98, wherein at

20 103. The light chain of any one of c
| east one rare human franmework residue is

ai ns 84, - 88,

substituted with a corresponding amno acid residue froma germine
vari abl e light chdin sequencemo 1

the germine vari
sharing at | east

bl eol i g
0% den

ht 1ohai
ti 1800w

sequence identity| 108. Thel900gh

variable light ch
| east 80% i dentit
“identity. 131
variable light ch
90% i dentity with
107. The heavy ch
at | east one rare
resi due which is
posi tion.

i n18equ
wiltth t

62 Thie 19%Gh
a0

in 1 equ
t hegvar
ingf

hurggn f
omwpn f

108. Th¢ hegvy

ent®Oj s
he“igari

| aplys |
ny ogg1e

r aggyvor
OX 4754 ]y
chadod O

99-101, wherein 10 atp4l east 1@oe
W th a corresponding 2am n

chai n sequence.

109. 2f%he

o awobd

vari abl e heavy chai n ¥equ
identity with the|var®abl

The heavy chain o

sequence is that of or
vari abl e heavy chain
heavy chain of claim

claim

heaasg ¢

04. 8The
n 2% se

n veyia
f apy o
rargs hu
resegdue
hai 26 of
thég o
ch&i n

ne490j s
e heavy

108

ereth t

ck@ m|103, wherein
of é@n i munogl obul i n
chadon gequence of
whoei m the gernline
buP®h gharing at
qutfte (of sequence
103, whel® n|the ger~nline
n gﬂ otul'71 sharing at |east
en of s% gle ce identity. 5
3 ahd 99-101, wherein
edypth an amno acid
SpEse
#8091,

ces at that
93 and

esgghue |i s substituted

e gauri abl e heavy

reienot e gernl i ne

shari ng ofsoat || east 70%

5 14¥quencéd of |SEQ | D|NO: 16. 110.

e gernline vardiable heavy chain

haion of

s that

| nght

m 193,

| iagot

is sharing of at

SORER SISO LSRN M ey,

| east 80% identity with the

sequence i s ahtilfidyQirefakation anl averd1glighitly abovetbftle?d Yori tHe MODS Yand 21 B 12 A8ated

vari abl e heavy chain sequence of sequence identity no.

16. 25 112. The

| i ght chai naélmaéfhy one of clainms 102-106, wherein the rare franework

resi due ks sel ected bﬁga(?mgrﬁt

of human |ight chain varra

e

W% vET o EIQ-%OI‘RR?EIII(BCFR)Y iaQotglﬁosf.sl ok yaps. 10%
g q eflirght ¢

regli on sequences 1 n

h ain variabl e

regi on subgrAoinpals avede ¢dtbarmdominme weekiafteetht finsledoget ed based on an occurrence
at that position in greater than 50% of sequences in the light chain
vari abl e regi on subgroup. 30 132

occurrence at that po

regi on sequences in the
conmon rési due is sel Folledinpabedt i mntBof tederaewith thdvirionost-Agn in

113. The heavy chain of any one of
clains 107-111, wherein the rare franework residue is sel ected based on

@_tAQQn&gquJ%%fs%{heg}%pf human heavy chain variable
e Tegi on subgroup, and the

eavy chaln varla

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 AP and APP levels. To measure the concentrations of

various forms of beta amyloid peptide and amyloid precursor protein (APP), the

15

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

standards 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

20

homogenates of the cortex, and the hippocampus and the level of total Af in the

cerebellum are shown in Tables 4, 5, and 6, respectively. The median concentration of
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© claim 114, mhereln t he "heavy chain isotype is

5 greater than 50% of sequences in the heavy chain variable region
subgroup. 114. A humani zed i mmunogl obul in conprising the light chain of any
one of cl@oB.ehks 86-88, 92, 94 and 96-98, and the heavy %@?h&oﬂL%@ﬁy one
of clainms 85, 89-91, and 93 and 99-101, or antigen-binding fragment of said
i mmunogl obulin. 10 115. The i nmunogl obulin or antigen binding fragnent of
claim 114, which specifically binds to beta anyloid peptide (A~i) with a

bi ndi ng affltcﬁth“([?)%r 1Bk chtids %rol@ inodhlatbd Svith PRSI s e e1@ RightNin@ke ant i gen

bi ndi ng fragment claim1I4, which I 5 speC|f|caIIy binds to beta amyloid
peptide (A(3 pmcamp@s thiaunihi they cerfei (nedianctf 6&1389e1a&hlmmcamml tissye comared to

i | ob t b t.
speci 1 oat 1y AR EEH R MRS BPRE ip Mot 4T bt eipve i 1y o
at | east 10(50.¥mng2Qishld. wam%lbmamgﬂiooﬂa,m ld%veerthamﬁmq&p@ricaﬁ b THeagent of

) he 1 nmunogl obul i n
or antigén Heved avg sitilag sthpseomrevipaslyreppated fpr hﬂtprmgggs PBARE gmwnmmt a

anyl oi d pept 0, The | nogl obul i n or anti gen bindi ng
f ragnment of(% 3?%@% éhmhﬁ é%det §aphagocyt05|s of beta amyl oid peptide

(A(3). 121. The i mmun@k eelotiBx, dhe Qﬂéhﬂn%'ﬂ gRiupdiad @ rhdde@ R level, nhfirsd sl 4,
whi ch 30 crosses the biood-brain barrier |n a subject. 133 122. The
i mrunogl obulAfl-62, vench diéterddi sighifnepntly fpmethat of the artral glotp (pivi &GOS ) ddsces bet a

runog! ObuEPb R B e Rt G S D T UGS | ghi
chai n, e b (RAGA DO DUTBAICEEH, LSRN ERALR FATROLRS ol A Rab IR LELR: oY

deternlnlng reglon avi ng amno acl “from
t he correspominiéisPrPels TEAPR 814D lyerél 816 EithiTicaftly fRAuedHYS5% b@m 88 H theDS 10
i mmunogl obulin |ight chain variable domain designated SEQ | : 14, and a
vari abl e regontiokinneaddiliotal tratmentgnenp. theteansmals dosedrwitbthe mAéng{ﬁS =

f ramewor k SRR ge provi ded that at |east one framework residue sel ected
fromthe group™Consisting of a canonical residue, a vernier residue, a
packi ng residue and a rare residue, is occupied by the sanme am no acid
resi due present in the equivalent 15 position of the nouse 10D5

i mm ui ogl obulin light chain variable region franework; and (b) the

humani zed heavy chain conprises three conpl enentary determ ning regions
(CDRI, CDR2 and CDR3) having am no acid sequences firomthe corresponding
conpl enentary determ ning regions of the nouse 10D5 20 i nununogl obulin
heavy chain vari abl e domai n designated SEQ I D NO: 16, and a vari abl e regi on
framework from a human heavy chain variable regi on franmework sequence
provi ded that at |east one framework residue selected fioma second group
consisting of a canonical residue, a vernier residue, a packing residue and
a rare residue, is occupied by the same am no acid residue present in the
25 equival ent position of the nmouse 1005 inmunogl obulin heavy chain

vari abl e region framework; wherein the humani zed i mmunogl obulin
specifically blnds to beta anyl oid peptide ("A(3") with a binding affinity
of at least 10'' M wherein the 10D5 30 i mmunogl obulin has the |ight chain
with a variabl e donmain designated SEQ I D NO: 14 and the heavy chain with a
vari abl e domai n designated SEQ I D NO: 16. 134
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124. The hurmani zed i mmunogl obul in of claim 123, wherein human |ight chain
variable region framework is froma kappa |light chain variable region. 125.
The humanygag kaspunogl obul in of claim 123, wherein human heg ?tgggln

vari able region framework is froman 1gG 1 heavy chain varia e reg

126. The humani zed i mmunogl obulin of claim 123, wherein the |ight chaln
variable region fi anmework is froma human i nmunogl obulin I'ight chain
having at | east 70% sequence identity with |ight chain sequence of the 10D5
i mmunogl obul in. 10 127. The hunanlzed |nnunoglobulln of claim 123, wherein
t he heavy chain v a—homen | nmunogl obul i n

heavy chai n having at | w th he¢avy chai n sequence
of the 1 ODS i nmur{ogl obglin. . . [Th 1E2€d<inﬁp ogl obulin of claim
123, when ein the [hunai i i B i 565 |conplfement ary det er mi ni ng
regions that are ildenti é § ';mcnﬁleﬁﬁ tary determ ning

3 z&d |heavy chain
gre | demtical to the
t hie use 10D5 20 heavy

regi ons of the noyse 10
conpri ses conpl engntary
correspondi ng conpl enen

chain. 129. A hungni zed dnpl enefpt ary det er ni ni ng
regi ons (CDR1l, CDR2 and g Lipght [chain sequence set
forth as SEQ I D NQ: 14. c%ﬂcoﬁplising t he
conpl ementary det gr m ni é@RB# bf the 10D5
vari abl e heavy chdin se g ND: 1&. | 135 131. A
humani zed anti body|, or i i & herepl, |whi ch specifically
binds to beta anylloid p i i Si varj abl e region
conpri sing conpler%ntar detgrmnfng Tegrons—{EPR)—cprr¢spondi ng to CDRs
fromthe nouse 1005 antijbody.] 5 | B% chi meri ¢ irmunpgl ¢bulin conpri sing
vari abl e regi on sgquencg¢ subdtantj & | §s skt 1qrth$inqSEQ I D NO: 14 or SEQ
| D NO: 16, and congtant fegion seq gnc s from a| hurman j nminogl obul in. 10
133. A nmethod of greventing dqr tredting an any| oi dogeni c{di sease in a
patient, conprising admjni stgring| t,0 tjhe patient gn effe¢tive.- dosage of the
humani zed i munogljobul i § of gnygo &g of glains ltﬁ-ﬁﬁl.glf4. A net hod of
preventing or tredting Izheinﬁg's>disezsa Bn adatFepk, |15 conpri sing
admi ni stering toYtlhe pati ent |an ef tect|i ve| dosag& afSth& humani zed
i nrnunogl obul i n Bf ny @ne of|l cl aj-ns -H-+-4+131.-+-135:- ~The- fret hod of claim
134, wherein the&eﬁ ectilve dgsage| of huganized i munogl obulin is 1 ng/kg
body wei ght. 20 |& Szl 8 |= |58
3 J5 (e ¥ |8 |d |2
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136. The nethod of claim 134, wherein the effective dosage of humani zed

i mrunogl obulin is 10 ng/lcg body weight. [37. A pharmaceutical conposition
conpri si g hHR87munogl obul in of any 25 one of clains 114pdBdsANdss
pharmaceutical carrier. 138. An isolated pol ypeptide conprising a fragnent
of SEQ ID NO:2 selected fromthe group consisting of am no acids 24-39 of
SEQ ID NO: 2, amno acids 55-61 of SEQ ID NO:2 and am no acids 94-102 of SEQ
I D NO: 2. 30 139. An isolated polypeptide conprising am no acids 24-39 of
SEQ I'D NO: 2, am no acifhe ﬁ%ﬁ@éaxﬂﬁguss%grﬁéal&ppe%cﬁﬂ%d‘%ﬁﬁm 182l AR a3l of
SEQ I D NO: 2. 136 140. i sol at ed pol ypeptide conprising a fragnent of
SEQ | D NO: 4wéthlteatmeht fwithrpoljetorgt atpABamsibsdy (5970 b -adDoEh)ardsast &lsrdat aof SEQ

| D NO: 4, ami_no acids 52-67 of SE 4 and am no_acids 100-112 of SEQ ID
NO: 4. 5 141thappbsesveddn g oy (B3 3@@b@oﬁ%~pﬁ0§wﬁa Hheiakerlutgingniudesof t@? SEQ I D
NO: 4, ani no 1 SEQ I D
NO: 4. 1232. eﬁlﬁlbtg él%% gtlf3 %E%g}egglr\@loénig%o%ﬂl é[ﬁ%{m&ﬁg&g@i%% éggelcjence of

SEQ I D 10 Needhdtionl&f31, 6&3 rigtplistie th the lhyppepampies \eesusrlil $58 gty tessanintbe aci d
sequence of SEQ ID NO:16. 15 variant of a pol yp ptide conprising the
amino aci d §¥ffre n%e‘bme@}@dl %t\‘&)leiéj ofdhg Em(}%ﬁmﬂﬁ'tdoéﬁ% ‘%g“ Allsdst one

h
abi 1ty o CRd B PR AT RSl bR %ifoh?l%nbﬁéy B nei ng
affinity of sighiflcafsp =160025) The ?;Qdibﬁ&evefs Magrb@attrean‘edavmpthwa@msl 1®®5 and

conprising the anmno acid sequence of SEQ ID NO:16, said variant conprising
at | easl0 ond6¢ wissereduged\by 33k ansl 20p.dresneslvély.uti on, wherein the vari ant
retains the ability to direct specific binding to beta anyloid peptide
(A(3) with a binding affinity of at least 10-i M 25 146. An isol ated

pol ypepti de conprising residues 1-112 of the am no acid sequence of SEQ ID
NO: 14 or conprising residues 1-123 of the am no acid sequence of SEQ ID
NO: 16. 147. An isol ated nucleic acid nol ecul e encoding the |Iight chain of
any one of 30 clains 84, 86-88, 92, 94 and 96-98. 137 148. An isol ated
nucl eic acid nol ecul e encodi ng the heavy chain of any one of clains 8S,
89-91, 93 and 99-101. 149. An isolated nucleic acid nol ecul e encoding the
pol ypepti de of any one of 5 clainms 139-146. 150. An isolated nucleic acid
nol ecul e encodi ng the i munogl obul in of any one of clains 114-132.
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10 151. An isolated nucleic acid nolecule conprising the nucl eotide
sequence of SEQ ID NO: 13 or 15. 152. A vector conprisi ng t he nucl ei c aci d
nol ecul e Wh g3N¥39f claims 147-151. 15 153. A host cell gﬁ&dﬁhp

nucl eic acid nol ecul e of any of clainms 147 151. 154. A net produm ng
an anti body, or fragment thereof, conprising culturing the host cell of

cl aim 153 under conditions such that the anti body or fragnent 20 is
produced and isolating said antibody firomthe host cell or culture. 155. A
nmet hod of producing an anti body, or fragment thereof, said nethod

conprising cultu t+hatexpresses—a—nuetei ¢ acid nol ecul e

, encoding said anfi ent  under| condi t\éorgé uclh that the anti body
or fragment is pf ,sol agn i disangy bpgdy| from the host cel |
or culture, whergi ig or ITa gonge i ges| am no aci ds 24-39
of SEQ I D NO: 2, 54 of §_E ;_2 dia no acids 94-102 of
SEQ ID NO: 2. 156 ﬁduci 3¢ og, vor| fragnent t hereof,
said nethod ' 30 gri ng|® éﬂl gt h expresses a nucleic
acid nol ecul e en Hody pr e mder condi tions such that
t he anti body or fluced, |,a atihg said anti body fromthe
host cell or cul hi d anfs 3 ~ [fragnent conprises
anmi no acids 31-3 48 ani [0 %% gl ISEQ ID No: 4 and
am no aci ds 100- T4 157. lhod|cf ojY i dent i fyi ng resi dues
amenabl e to substi Buman|z el 10D5(% NGyl jobul i n” vari abl e
framewor k regi on {6l i ng Zﬁhgthreggd ig@ional structure of
the 1005 vari abl e o1 a sﬁvﬁl i mmgno@ olgul j n structure and
anal yzing said m -dues—eappbte—oft—affeetipg—{l ODS i mmunogl obul i n
variabl e region tonforjmationforffunctfon, suchi that resjdues amenable to
substitution arelident|fied.|10(158w» |Use| of the varigble regi on sequence
set forth as SEQ D NOt 14 or SEQI@ngl% or yi-botijon thereof, in
produci ng a threp-di nensi onal i ERgdlofZzaL ODST MmNyl pbul i n, 10D5
i mmunogl obul i n chain, |pr donpi nftherepf.| I39
A As2. As. A. A&SY A . A9| A&2. Al A2] A. A& AsE L As. A A B AT 2. JAE. A A A A 2. As. Ahs2
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A A AUs. A&s2. A8. Bl As. A A s2| A 5 K AR S As. A9l A |2 ]
2. A AYs. A A ALg:A% L2} A A Al; ASs. A 2| A8l As2. : L ACA A2, A A A L ASE. AAL2
. A" . A9s. As. A9. A x3A& . As. Al As AS.A.A,, As2. A& . A& A A . A3s.
A s<Qy! 8Ui x29w [© . ¥4 59
s~ytoje [V]ca]ca o ] calga] ca &a]Eda]ﬁa%];c aJ caV] ca] caV] ca] caV] c
a] caV] ca] ca] c™a] o] ca] f@] ca] p*ajcalcafctp—t
.GN.x.wj]lytoje |UV]ca]Za] ca] calca]gal ca ca\/] ca] ca] ca] caV] ca]
caV]ca]ca] ca]caV|ca]c caj ca\/] ca] cgV] ca] ca] ca [ WX & ' <V
_" %P w mhb\ W] ] ¢aV] call c*a] ch] calc c%c a]Eca] ca] cal ca] ca] ca]
cal] ca] ca] ca] ca] cta] ca]fal ca] ka] Q] &l 2l & RERRR
"UE"Zz""""zuoj e_ZUmhb\ W ca] ca)] cd] ca] cE\/] | (ga] cal] caV] ca] ca] caV
] ca] ca] caV] ca] ca] caV] cg] ca] cp] cqV] ga] £ £
" 2#QHZARS=S] SCPHkISIPB6% YupPOOYOOE b 5
& &(k(())\)) zupkta\ Wrhp\ W] cp] c &ca’.fcﬁc | @] ca] ca] caV] ca] ca]
ca] caV] ca] ca] ca] ¢aV] ca] caV] ch] caleater - al o
Y*++V, , -& k--.1.]////nf/0A01RE3B, 4f 445\ 5 c¥ca] ca] ca] ca] ca] ca]
ca] cal ca] ca] ca] cq] ca] cjp] ca] cafclaggc cahc aJfca] ca] ca] ca] ca] ca]
ca] cal 8B888>9CODDEY: : - ky<=>Dp3 179 A COf Byl gb] X] 1] ca] ca] ca]
ca] ca] ca] ca] ca] cq] ca] cp] ca] ca[-]ecd-]-lcag’] 3‘3] : Ca) ca] ca] ca] ca] cal]c
a] ca] ca] ca] ca] cal DEQEEE*FFG-HH 1T T KSKKLC X R} xsnid_Z]]]]c
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15 Example II: Therapeutic Efficacy of Anti-A3 Antibodies: mAb 2H3, mAb 10D5,
mAb 266, mAb 21F12, mAb 3D6, mAb 16C11 and pAb Ap1-42
In a second study, treatment with 10D5 was repeated and two additional

anti-A[} antibodies were tested, monoclonals 3D6 (AB1-5) and 16C11 (AB33-42).

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 other antibodies against A,
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 AP are particularly efficacious. In

summary, it can be demonstrated that passively administered antibodies against AP (i.e.,
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FotDo e () fl%%@%@%ﬁ@%%bﬁgx’%ﬁﬁ§£¢ﬁg%u%§w§hln brains of the 10D5 and

10%1&' () - s#BIIGHolps Widk ciydMalY WAt MEEwith batibody, while there was no staining in the

16C11 group. To reveal the full extent of plaque deposition, serial sections of each brain

15  were first immunoreacted with an anti-Ap antibody, and then with the secondary
reagent. 10D5 and 3D6, following peripheral administration, gained access to most
plaques within the CNS. The plaque burden was greatly reduced in these treatment
groups compared to the 16C11 group. Antibody entry into the CNS was not due to
abnormal 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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10-pum cryostat sections of PDAPP mouse or human AD brains (post-

10  mortem interval < 3hr) were thaw mounted onto poly-lysine coated round glass
coverslips and placed in wells 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%CO,) for
24hr or more. At the end of the incubation, the cultures 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 exogenoﬁs 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 pabAp42 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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epitopes C-terminal to résidue 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 IgGl1 + -
14A8 4-10 rat IgGl1 + -
aa 13-28
18G11 10-18 rat IgG1 - -
266 16-24 IgG1 - -
22D12 18-21 IgG2b - -
C-Term
2G3 -40 1gG1 - -
16Cl11 -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) + +
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1094 () %?%QF&E if &QH&%&P%&&)A%& h 16C11 and 21F12 bound to ag egated
10064 () - 7" L0 (- @48! 10061 0%& () - L1004 () - %{% 10H, &
109448 () 5: syﬂiﬁeﬁ&Aﬁ)pepfidmmmgjl.avtaxqo%& e(nﬁbbdl@%v&re(l)nalbﬁ%l&a(sl) with 6H5) } dE: /
10H, @ 109%H& 11 %—l& 10948 () - . . ,
0% ()- i agpeT %35@@%5 %ﬂcha'efe/&w Otgz%wom&g%%ﬂ@%n Ty -
#1L0%H& () - @y @a%oaﬁdgw@e o&-gﬁli’%aélous m vivo, 10D5 3D6, and the pol clonal antlbodpla ainst
10H, f 7: 10944& 6" 109& () - () 310944 ()- 6 10%4& ()-B
bC 10H, YM 109 &efe) ac’tn‘té)%' &ll (tl)reél.ﬁ%s&re(s) ThizﬁH—i'eéhﬂtsl show that efficacy m vivo is due to

10H<10%H& f INL0%& ( EbC 10HQ.! 10% & 3@10% & ( 10% &
( )d1rect antibody med1 ed clearance o the plaques szthm e CNS, an thaty t¥1e ex vzvo( )-

10  assay is predictive of in vivo efficacy.

Table 8: The ex vivo assay as predictor of in vivo efficacy

Antibody Isotype  Avidity for Bindingto  Exvivo In vivo
aggregated B-amyloid  efficacy  efficacy

AB (pM) plaques

monoclonal
3D6 IgG2b 470 + + +
10D5 IgGl 43 + + +
16C11 IgG1 90 - - -
21F12 IgG2a 500 - - -
TM2a 1gG1 - - - -

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 AB 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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10% & ()-Y@ (10% & ()-& 10% & ()-@@!10% & ()-#10% & () -/ 256789xmbC
1OHLO0%H& (124057 10\ 10\ =100 & () - S&910% & ()- 7" 10% & () pSPiuso1/s6587

10% & () -9: BAENMDC 10H, 109%4& ()-3"10%4& ()-, 10%4& () -

7" 10%4& () - F! 10%4&' () -! 10%4& () - GPdENDC 10HSI (9! 10%4& () - &' 10%4& () - S%
10944 ()- @' 109 ()- 109%4& ()-s10%4& ()- j dE:/ 10H

10H<10%& ()p oc%gw&l&léscofnt?al ﬁ@}ﬁ( hnd ﬁﬁe [plaqo es remained intact w1th1n the section.,
72" 1094& () - SO 0%& ()-."109 H &10% & ()- 10% & ()-f

10% & () - &Ia68eEesenecd oflBRNErly dllﬁl%p& apteridlOwis GOEtalneﬂOHvemdl@é’/WEhl@)the
. 10% & 10% & ()- 10% & 0% & '10 &.()-++dE / 10H_,

Tovs & () .~ £59BHop PRy pals Loutetamhhadte fae Db itpmaiisertamphdt oDy | | e
10H' 510968 (tdenttld Gffines wef’e%xtr%l@ted %@bhsgf\& Qu/éagat Q/)lrlougfillﬂ%(ﬁénfs) and exammed by

. 6"10% & () -8<dEbC 10HS!'10 & ()-Sori 109%%& ()-S
109%6&' ()2 SY Wesrs&' b(l()tandlsdEbﬁt the onc hour time point, when no phagocyt051s had yet

1098 () - ZPOBRITEE FRSOVE f poris AbbaTtopdy S WP Fsaie] 1 Tt pang
109%& ()- f ’(COI‘]&MI&Q fo'THe' N@ ﬂeBHleBO%B immunoreactivity decreased at day 1 and was
absent by day 3. Thus, antibody-mediated phagocytosis of Ap leads to its degradation.
To determine if phagocytosis in the ex vivo assay was Fc-mediated,

10 F(ab’)2 fragments of the anti-AB antibody 3D6 were prepared. Although the F(ab’)2
fragments retained their full ability to react with plaques, they were unable to trigger
phagocytosis by microglial cells. In addition, phagocytosis with the whole antibody
could be blocked by a reagent against murine Fc receptors (anti-CD16/32). These data
indicate that in vivo clearance of A occurs through Fc-receptor mediated phagocytosis.

15

Example V: Passage of Antibodies Through the Blood-Brain Barrier

This example determines the concentration of antibody delivered to the
brain following intravenous injection into a peripheral tissue of either normal or PDAPP
mice. Following treatment, PDAPP or control normal mice were perfused with 0.9%

20  NaCl. Brainregions (hippocampus or cortex) were dissected and rapidly frozen. Brain
were homogenized in 0.1% triton + protease inhibitors. Immunoglobulin 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 lhr. The isotypes
were detected with anti-mouse IgG1-HRP or IgG2a-HRP or IgG2b-HRP (Caltag).

25  Antibodies, regardless of isotype, were present in 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 [gG2a 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  umiquely leak blood brain barrier.
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810% 0& ()-  10%mele(VE. Cloning and Sequencing of the Mouse 3D6 Variable Regions
10% o0& ()-3s10% © STO0% 0& () - 10% O& () -F<_dEYNC I0H , G
10% o0& ()-"10% o& () Cglomg"oaa&Sequewq«)%dm 9£3D6 ¥HlsIhe heyvyochain variable

. 3"10% o0&
@) 10% o0& 1) FISERRREAS v sloned by RT-RGE piins RN ppreare 5 dypridoma cels
9! &10% o0& ()byS&»dEf(c&d@eﬂ&Hﬂt methole ke fitst SohEdH06 Hrdnébrs-w@ho ki ﬁfyé’d ©OVH-
. 10% 0& ()-@, 10% 0& ()- *10% o0& ()- JMNOPQSTHC 10H' 10% & %
t 10% & (- 1098ien jeaderpppyde eneemppsyrg hegrgrslptiongniintion egdqn asthe ' arin@sC 10H

109 & ()- 3. YA im0l G h HRUA ) ol edgans 5l & ) 1 9EDC

10H9610% &
sequences from PCR amplified product, as well as from multiple, independently-derived

clones, were in complete agreement with one another. As a further check on the
sequence of the 3D6 VH region, the result was confirmed by sequencing a VH fragment

10  obtained by 5° RACE RT-PCR methodology and the 3” g2b specific primer (DNA
#3832). Again, the sequence was derived from the PCR product, as well as multiple,
independently-isolated clones. Both sequences are in complete agreement with one
another, (with the exception of V8I substitution in the leader region from the 5’ RACE

‘ product), indicating that the sequences are derived from the mRNA encoding the VH

15  region of 3D6. The nucleotide (SEQ ID NO:3) and amino acid sequence (SEQ ID
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 AGTGAAGCTGGTGGAGTCTGGGGGAGGCTTAGTGAAGCCTGGAGCGTCTCTGARACTCT
CCTGTGCAGCCTCTGGATTCACTTTCAGTAACTATGGCATGTCTTGGGTTCGCCAGAAT

TCAGACAAGAGGCTGGAGTGGGTTGCATCCATTAGGAGTGGTGGTGGTAGAACCTACTA
TTCAGACAATGTAAAGGGCCGATTCACCATCTCCAGAGAGAATGCCAAGAACACCCTGT
ACCTGCAAATGAGTAGTCTGAAGTCTGAGGACACGGCCTTGTATTATTGTGTCAGATAT
25 GATCACTATAGTGGTAGCTCCGACTACTGGGGCCAGGGCACCACT (SEQ ID NO:3)

*Leader pepﬁde is underlined.

Cloning and Sequence Analysis of 3D6 VL. 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
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f1109%& ()-, &#10% & age% il ]E)Q@é%ﬁ(i%!a Appyg) tsdgng a(secwiaoo\?'}r £9¢94i78 dEYNC
10H L6 10% @b f HNIALE é‘\lé?nc@)anﬁésﬂ-gf/ﬁx& éﬁ))duct (consensus 11) showed it encoded a
, MLO% & () -S*10% & () S) s10%

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 (SEQ ID

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 TTATGTTGTGATGACCCAGACTCCACTCACTTTGTCGGTTACCATTGGACAACCAGCCT
CCATCTCTTGCAAGTCAAGTCAGAGCCTCTTAGATAGTGATGGAAAGACATATTTGAAT
TGGTTGTTACAGAGGCCAGGCCAGTCTCCAAAGCGCCTAATCTATCTGGTGTCTAAACT

GGACTCTGGAGTCCCTGACAGGTTCACTGGCAGTGGATCAGGGACAGATTTTACACTGA
AAATCAGCAGAATAGAGGCTGAGGATTTGGGACTTTATTATTGCTGGCAAGGTACACAT
20 TTTCCTCGGACGITCGGTGGAGGCACCAAGCTGGAAATCAAA (SEQ ID NO:1)

*Leader peptide is underlined

Primers used for the cloning of the 3D6 VL ¢DNA are set forth in
Table 10.

Coding

DNA Size Strand?

DNA Sequence Comments

ouse kappa variable
rimer 1

Kv PRIMER 1, MRC set;
% A+T = 50.00 [20]; %

C+G = 50.00 [20]
avis,Botstein, Roth
elting Temp C. 72.90

ACT .AGT.CGA.CAT.GAA.GTT.GCC.TGT.TA |,

3806 40 ¥
®®  3.GCT.GTT.GGT.GCT.G (SEQ ID NO:39)
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109 & ()- (Hhd) T UHEDC AQHEEET POVACEA (T S@LOYE &4 Fag A b)Y Yiae)?
109% & () - 9&B5#10% & ()1 f 109&' (7)€ CEMXFH*T,G, SGT((BE POIU A0 &k ) L3309
S110% & ()-|OF10¥8 & ()- 9. "10% & ()-':110% & ()----- * Davis, ﬂqtgteln)ﬂﬁhc
10H10% & ()1 10| 10" 10"3=1046 & ()-910% & () -, 8@ 10% &ME)LinGMEBIE &7¢ )05
1. 2. [ / U001d EmbE—{oH@t—109%-&H @08 () —10% &)

10% & ()-Y:110% & ()-110% & () - 1R122; 3e33dEnMbC 10H ouse kappa variable
"10% & ()-@! 100 & (){14@0% & ()- "10% & ()- @10% & () £xomer ° 3, MRC set,
10% & () - 34\MgA5pSdETD C LQHGREDRER: OG) CAT TOHGATEL (GFT.CAC. TC |, QT - 45,00 Lis]; &
S)&10% & () 1@ &1P% & () - &t 1o - P EFSFTTO% &Y F2 353 (6 666D Co1)
10H96" 10% &) () - #10% & ()-S3F 10% & ()- 1110% & () - @ 1(R&&, bdestein, Roth
.Z"10% & ()16777777777bC 10H|1096& ()- 10968 ()- 10\ 10\Melting Temp C. 73.93

Eouse kappa variable

rimer 4
ACT .AGT.CGA.CAT.GAG.GRC.CCC.TGC.TC MKV PRIMER 4, MRC set;
3809 43 Yes A .GWT.TYT.TGG.MWT.CTT.G (SEQ ID % A+T = 41.86 [18]; %
NO:42) C+G@ = 46.51 [20]

Davis,Botstein,Roth
Melting Temp C. 72.34

mouse kappa variable

primer 5
IACT .AGT.CGA.CAT.GGA.TTT .WCA.GGT.GC MKV PRIMER 5, MRC set
3810 40 Yes P.GAT.TWT.CAG.CTT.C (SEQ ID % A+T = 52.50 [21]1; %
INO:43) C+G = 42.50 [17]

Davis,Botsatein,Roth
Melting Temp C. 69.83

mouse kappa variable
primer 6

MKV PRIMER 6, MRC set;
% A+T = 37.84 [14); %
C+G = 40.54 [15]
Davis,Botstein,Roth
Melting Temp C. 68.01

ACT . AGT.CGA.CAT.GAG.GTK.CYY.TGY.TS

Y
3811 37 ®®  |A.GYT.YCT.GRG.G (SEQ ID NO:44)

mouse kappa variable

primer 7

ACT .AGT.CGA.CAT.GGG.CWT.CAA.GAT.GG MKV PRIMER 7, MRC set;

3812 41 Yes A.GTC.ACA.KWY . YCW.GG (SEQ ID % A+T = 39,02 [16]; %
NO:45) C+G = 46.34 [19]

Davis,Botstein,Roth
elting Temp C. 71.70

ouse kappa variable
rimer 8

IACT .AGT.CGA.CAT.GTG.GGG.AYC.TKT.TT MKV PRIMER 8, MRC set;
3813 41 Yes Y.CMM.TTT.TTC.AAT. TG (SEQ ID % A+T = 53.66 [22]; %
NO:46) C+G = 34.15 [14]
avis,Botstein,Roth
elting Temp C. 66.70
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y: GL0%t&' ()4 yS8 g6 Jye | JaT\Ada . CTEIIAE O &a °;‘:§r 6%’&“(% ©
SS- 10%¢&' () 1385%00#&'0( )|- Yes

.ITT.AGT.TTT.CCT.T (SEQ ID

M
0:55) HV primer 5, MRC set;
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=
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6! 1094&' ()- L fLO 109%t& ()-\AAAAA 7’-2I ’7I I f NA41Q | 11]_1[#2 (\- ' 1109418 (\-
@109%#& ()-| 3! 10p&t& ()-- !'10 )/#&' ()- 109%6& () -7?| X | | O}"'ml:nEs.eNﬁéthvarlable

.. SH10%& () hgos@ S 10% #&.() - PERAFDIHE CLY SCREBYS - SRS O} primhI0%4E () - !
109%t& () - ~JKNOPQ [ NAALO#10#1 PHCE<ITRIR ((FEQ &0 NP () MIGpBTe] (JO4HEC (et
6! 1098 ()-| @O 10948 () - QRBh| [ NA410 SO10%:& () -  1D%:& () - @O% ()|
@ 10%:& ()| TIOPE#& (J- 109FE ()-N9§T[: NA4IO T 10%& () rzﬁz\ & i
SPL0%E ()| SESHLONG @& () - S8 pDUH ). a2 0418 ENRRN
f 3+mLO%&’ (JP225) SLOWE) ()%= ( 3[rloMdic( ) cny SAGRAER) () - | LRS#H&r{mer 8, MRC set;
&& 10%¢&'( = : 109%:&' () -, BM 10%:& () - 9610%2&! ()- oyl
10(y#&' ()_ 1P / ll & - :; L
"10%#& () - Wghaie( YeaiSyaenHeE’ (
"10%& () - U&r ¥ YL- 10%& (
f/S 109%t& ( " M BEFE Py URC set
" 109%& () - ' ()-_s10%t& () - 10#10#10# <109%& () - | f&310%& ()-F3[[:
"109%4& ()- [®10%& ()1 s !10%#& ()- @O%& ()- @ 10%#& (Je heavy variable
T10%& () - ?g V|4 SB$ 10%F&ct Iaer Séa. cADMER ch AcBITAO U ' (er 10l T 10%E&' () -
109%#& () - 110068 () - RFF[ c. BeTRICE094t&E0) 10 RS 6@ 10MH& pfImer S0, MDOGERE (
) 10%t& ()- Bs' F1P%t& ()- 9% 10%&' () - "\ ‘ab| [ NAALO#10#10# <10%& () -
y99" 10%#&' (= yyMLo® = & \)- Jb%%% g{l—\‘l-i%})abl
|10%$&() ,@10% $1& ()- |10% ' 110% gﬂ gy geyipble
&110% $' & (PoBA | : NM10 &8 feﬁﬁ%@% Toni§{ ﬁ M&xg@%eﬁ £ (it v
10% $' & ()-1z 1006 & ()- ,:
1o%$&()-_@1n%$'&'1\4’- " n%q:&{\- 10%4;2,(\-

*10% $' & () 1 FHKLMN [ NM10' $' 10" $' 10 Ry <10%$ & ()- S $b0% gl (hriable
@' 10% $' & ()50 &6! 10% $' &' () ACT 2RL0%6 $AR/CAY -CRICPTT PANAG FOIGY 10U () - fL
10%t& ()- |[109%& ()-|f M 109%EET §TA- FF19 04O I2 NS:Fobst & MEY PrivEf [L2NARE (ot /
): 109%t& () - |' 109%& ()1 9%A0%& ()- yl:!10%:& ()- L@ 10%6& ()- vf

10%t& ()- 05[] NAAIO T4 109 ()- 2 109G& ()-  If 10%4& ggh %
S, & 1094&' ()- *10%t& ()-2vU4| 109%#& ()- 3t 10%t& ()- sii ffg %Sm%?a% 2101
<109%& ()- b&fl0Yeas () - 2)y | [ (VAT STOSRETCT 275D o o 10948 { hoa, urc
-100%& ()- | 110%& ()- . {1 1098& Y IA [ vUs  S$YRess& ()- SfH@
10%& ()- SIS 109&& ()- , 10%& ()- 10%& ()- @L0%& ()-HE| [:vUd
yy810%t& () &b &= 190109 &=

- . - .t &
110% $' & ()- 10% $' & () - 10#10#10#

<10%t&' () - y :z 10%#&Fedm Ndrininalkb C-@rafinal; Wotl light#hd HedvyicHalns c@hprise the
10%$ & ()- 9110% 3 & 10% $' R_g’) L 10%$ & ()- YhiT|[: yUL
f7°10% $' & (@emainsFR1,C R1, , 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 V] junctions, and cloned into the mammalian expression vector

pCMV-hy1 for the heavy chain, and pCMV-hk1 for the light chain. These vectors

10

encode human y1 and Ck constant regions as exonic fragments downstream of the
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&M0% $' & ()-TWKYZ[OvUL4 110% $' & ()- | 10%$' & ()- 10%$' & ()-
s'110% $I‘§)?’%m&9? $10'$' 10'$' <10% $' & ()-0}v|[: vU4 10%1’@1‘/%561)/—[6\87

,1110% $' 10%$ & ()- -#10%$ & ()- L:110% $' & ()-
10% $' & ()-Ccj |[:vU4 -Z"10%$ & ()- ' 10%$ & ()- 0/(2#10%$ & ()-
10%$&() 3"10% $ & ()- F10%$ & ()-dy|}~| obUs

& 10%
"I 10% 3 €71 %a%ﬁeﬁgl%ﬁf%%ﬁe*%w%mn@f&%@%f fartbo e ey -
"10% " $: gc (& Jight dhhgf;_ﬁ(;{bﬁﬁes&oﬁ)vegtors?weé@%’% t/ﬁnﬁ'ecﬁ&% %rﬁc} pﬂSLé@gs/ To0dvfferdntdicayy
., @10%"$: & ().- % "$: & ()- ,s$ 109 '()- Lz, 10%"$:.& ()- .. .
, of 10% " $ g}g%y i%élFf @ﬁéﬁﬂé@) meé@e&d@)tg C@at%%méz%ﬂ{? dé‘feg%%n%@&- ()-
@ 10(y & " . ! -2, ! - . 9 " - 0, . Q! -
0% $° & () (&h’[ f{laff'xlgo/ﬁels?yg‘, IQi 68’.6/16%);) ér?{@)rl_fﬁrrfgfef)?oduéﬂw&pthe Fesult. Al@AEI& ()
10% $' & §) - 206 a&nb@dy' $armRpr{m Aead Cartigd o@as0BPABItiVe ((ptrol RibeBLIErS() - @

fg?féfo%&&( 1 Condinmsamytipassgiadis 48 s ppstiyapaisspian sy Ry 1 15%10%1%

s £

, 10% $$& (% f10% $' &‘hé)nul@lg%aﬁéf&t@ts all 'ekr084e & h&avy)chain + light cham

n 10% $* & A410! $' @$&! 10% 109% 0% $' &
@ 10% $' & (cyn%\@a i3 h %ese recw%%wge %&ntvm“p @fﬁﬁ%ﬁ@%& hP & )()
SY110% $3& (esterd BRYW $' & ()- - @QO0%$ & ()- @ 10% $' & ()-

&10%$ & ()-vU4i0 10%$ & ()- '10%$ & ()- 3 10% $' & ()-

10% $' & ()-10'$' 10" $' Iﬁr@t blndlfm%"dlf'3816(a)1dhhir@eerMl@(PI@l&Mt$bd’i‘e£)OAB was
10% $' & C10% 3% & ( 0% $' & 110%$' & ()- .. 10%$' & ()-
d|[: vU41(()) tes{edipb LIS (ﬂ)alymsr %&@%@ 3E6( )as fs*lfidof%b@dgzogﬁ witly higitﬁ%@ty&( % )-

St3ton s e (juid S afaidsl edi—‘fé%%ﬁé’@ o) il fgte, m FEESR RIS o
\ 9" 10%#&' () -cMantﬂl@xfﬁhﬁ)ﬁt&n(a)sdeI rﬁ&al@f’/ﬂlﬁl#h&clﬁl)neﬁb &D]S(fh%d&e(muru& 3D6

& 102" $7& () -10'$' 10" $'2) R [ AA10' 8 y*| 109 Yo 109 $& () -
t g#10%:&5 () mtl‘?(gi&*lm&d(eﬂual meb%otm&l of- 31?@911@%&0 (’%B (Brgne 4B). The

1 Tont 008 s il dhuboly s May ek biin@ pifterds it hdé honiihe S8 GEkd

10% $' & () - sam%eax & () 3M 10%$ & ()-Yt)|[:vUs10 &H#10% $' & ()- ,s$
10% $' & ()- ,"mo% $ gra% 10% $' & ()- 10%$' & ()-

Y10% $' & ( ) yel | [:-41 ’sl<10%$ & ()- @10%$ & ()- L6 110%$ & ()-
,/110% $' & ()- 3.1109 [ 306107) Spiietd - EDAREY S S10%bBSME' () -

10%\/5$|v&() 3109VBSNB e O

10%6$ME' ()-10'$' 10" §' % "AM10' S @109RBSME () - LOVAVBSME! () -

1090BSME () - ~10%vBSME' (G511 9 " 109BSMR (V189&- | 109vBSMR () - Y/ 9| [ : A410" $'
"109VBSME () - , 1 10%VB$MRO.33) - | , geeT09MVBESNB:26) - | 3- 10%VBSME' () - 10%VBSME' () -

z 109B$ME ()-91  <|[: A410'§ os@1OPAVESHNE' () - 1344

20 Moreover, both 3D6 and PK1614 were effective at clearing AP plaques.
The ex vivo assay demonstrates that as the concentration of antibody increases, the
amount of AP 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 VIL 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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, g10%VBSME () - , S) 10%VBSME () - ' 109%VBSME () - &&! 109%VBSME () -

109VB$ME () - <ADEFGH| 0bU410 109%*& () - 10M6SMLOMESMLOMESM ~ <109VBSME () -

, 31 109VBRNE o6 lizazr| 1MLOWVBSNE () - , /- 109VBSME () - HOhF| [ : bEgdR soyMsdD%H& () -
91094& ()- f 109%& ()-  ~10%& ()- !s10%& ()- YL10%& ()-!']\|[:bU410
*1109%#&' ()- S)10%t& ()- ' 10%t&' ()- 9&10%t&' ()- yl0%t&' () -

L"109%& ()-\ca|[:bU410 sO10%& ()- 79! 10%& ()- L96 109%& ()- / 10%& ()-

| 10(yé2‘y?f‘ Vs %ﬁteﬂ%ﬁ#&&%@%ﬁg&%wﬁé%%ﬂb&%ﬁe@%&éwv@faﬂ%%@%&fe% 0-

1098 ( E}iui;ﬁt%#&m(a)mb@dy cﬂe@%&eﬂ)lCR@hﬂc&%ﬁ&sdn)as(a*thﬁl wawm&del /@&&313)6
L& 10%#& ()- & § J:, && 10%& §)- S 109%t& ()- S10%té& ( 'PE vU410
y1@0%t8: () - lg}ar iw A CRYHamryp et ak. supryonpd ap tlbﬂﬁlm@m&a was

- yutove (- “&%@?ﬁ%@w o iele Sl Wﬁﬁlé%ﬁ?ﬁi%% ew (-

S @ 10%¢& ()al silpDR &SEQ alsc@FABIO Y &AMino AcYd séqltde] alipghvhbft of&l]%ﬁ/i%ﬂ(e)hgli @
109%6t&' 09%t&' 04 03t & 10% #it 10
£ ocyéé () -Chgige afé&ww amr%f# fi& #&tl'ec)do esrwé%@oﬁ@ W}tﬁgh() ) é%ﬁ?»

756 0 B n i Y

1s10% " $: & (Wlih 3D% IIﬂSad&it(o)l &ﬁ#][@ﬂlﬂ#)sﬂfﬂ%s&le@ed anfibodies fall into the same
10%¢&! () - J*

"10% " $: & ()Canﬁﬁw%&é«%o&%@ %ﬂtc}ural c %(é/% "%ﬁf& g&g% Fﬁéﬁ@@ﬁ%ﬁ?é a&mfféggpi/%g%% )

"10% " $18 ()of théBda @P{&m $T§Eréﬁole @R LYW lOPG (J\):re 1n1t aﬂlgs/ele&eé‘as( ﬁntlb@leg of
10% " $: & ()- UHL0%"$: & ()-2222223r33vU410 fl

3910%¢& () - SD&aed(swf&m(e)fam@m@ogsomwelm0ﬂ3D6<10% $ & () 34Wl44D55|[ vU410

s () ssprr ool 1 Bitatss oty PR e ApHliblof

92" 10%#& () -antibddi¥¥/otéd aboWB vkl Ukstfubted SinB s LodK &'\SegMdd MIAIESGéneMine
Y110%#& ()- & . @O%& ()- y' I 10%& ()- &&T10%¢& ()- ys$! 10%& ()-:V,
. <mep<q<r <s <V Ahaofteakags: Lisselviy-way puoiged upderzpypeuglicense from

2001005 ok Bl oh T TRl Tl (00 MR Schod a8 3., )
s10% ' & () - I3bORAi&iadl I(e)vfrt andlOBfi L&, Fcilitatéd Hidpbocks{ 9f m&ledilldd Sodetng-by

10% $' & ()- ARAAAPBCC] [ : NA41010, 3. 10%$& d) L1I0% $ & () -
&Z"10% $' & ?(u}omatglgdl% e@- 1{1yolved 1:{Jmtu@1 ma eling a primary sequence on a template

o 5 ) (PRPRSTR MI AL e O B S Bl g & O

F110% H$ & Workstatig @%det-5 URIK) envad0fehiSthe! n(u)delldd sPutiredis BotoRratisa l0RAiBed () -
@10% $'.&' (),-eHHd 1 cl JKL vU410 10% H$

& 10% HE (5 Sei’ﬁﬁﬂiﬁ‘egy%‘}“n”?’izﬁg"%e@ fo)yretiey, i‘&g/a"ﬁﬁ?%é a(tj’mtﬁééeﬁﬁ@ﬁh [: VU410
y)g 10% H$ & ptimize d18edsthti&and var@erI0ifiditefactibns. $10% H$ & () # 10% H$" & () -
s!10% H$ & () ->Mh obW410 10% )-& ()-10 H$ 10 H$ 10 H$

s<10% H$ & ()- / 10% Hs ;reﬁne@l 4gs Ipilt psing the modeling capability of

r100 15 & QMDA GYKA DBt g@ﬁﬁftﬁ%@v&%&%%@@ ) &0-

| -10% ) - & ( )1deﬂti&%l)]k&as(ﬁlest@ﬂlﬁ%gou&aﬂd haviri@the Y@en(iral number of residues as 3D6.
10% ) - & 2% PPPPPPaAb
) -

10 1 10%, 1'10% 10%)-& ()-
10% ) - & encgok PR3 of § lwzs sha&n 2] 3%&@@@@%@@4&@8 ﬂ}chrystgm@a tuge gf)Logz
110%) - & ()gg template. The o-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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"110%)-& ()-q "110%)-& ()-q "110%)-& ()-q ! 10%)- & ()- PPPPPPP~bBbU410
110%)-& ()-q "110%)-& ()-q "110%)-& ()-q “110%)-& ()-q
110% ) - Qv b2 63 PAPPPPPQQ-"BbU410 q "110%)-& ()-q '10%bc1‘&uéf)17ﬁss7

T110%)-& ()-q 110%)-& ()-q "!110%)-& ()- )’>D4QQQQQQQZZ 0 q
1110%)-& ()-q "110%)-& ()-q "!110%)- &'() I10%) & () - )”D4q
T110% ) - & () - QQQQU Q¥Q}] AbU4A10 q " !10%) -q '10%)-& ()-q

1100 g Crngcomdfifoh s %rfanp%@a@fzg@ % &e(mﬁ%%qﬁgg@% RUA10 g

) : igoie g & g ?a@%ﬂfmﬂsﬂb@mﬁ@ It Rurfan dntiBodies &h()&e flamé&iOdbspqunéds-
) % ' ! 1 0% ) Y9b U4 10
110%) - & yxlabﬁedmbsgiﬂ d&gltey pé SeqpgRns gengity yv&a (ﬂzm 59 Qa%z%%% ework

y }gg;gg & (s UL QLERIBHII e R %éM&%L&S@%&hely
110%) - & ( heagssibld @Bfonglethe)Najional Institutes of Health NCBI internet server) with the

respective murine framework sequences.

Two candidate sequences were chosen as acceptor sequences based on
the following criteria: (1) homology with the subject sequence; (2) sharing canonical
CDR structures with the donor sequence; and (3) not containing any rare amino acid

10  residues in the framework regions. The selected acceptor sequence for VL is Kabat ID
Number (KABID) 019230 (Genbank Accession No. S40342), and for VH is KABID
045919 (Genbank Accession No. AF115110). First versions of humanized 3D6

antibody utilize these selected acceptor antibody sequences.

15 Substitution of Amino Acid Residues. As noted supra, the humanized
antibodies of the invention comprise variable framework regions substantially from a
human immunoglobulin (acceptor immunoglobulin) and complementarity determining
regions substantially from a mouse immunoglobulin (donor immunoglobulin) termed
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
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 altcceptor sequence.
The shaded residues indicate the canonical (solid fill), 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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"110%)-& ()-q “110%)-& ()-)?D4q "1 10%)- & ()- QQQOBRRRRY X7* 10%
“<10984 & ()- F3 (109%& ()-s F3 (10984 & ()-sq !10%)-& ()-)?D4q

“110% ) %g RBFRRSUSSOALON s 10% 2 & ()-  10% 2# & () pciRatisd () -0
3- 10% 2# %) | 10% 2# & ()-109% - 109 STATTTT>U| [: AL0% , Z10% 2# & () -
YI10% 2# & ()- 10% 2# & ()- y10%2# & ()- 10% 2# & ()- 9, mL0% 2#

& ()->UUU2VWAVW [ : ALO% 1 10% 2# & ()- , 10%2# & ()- #10% 2# & ()- , 10%
2# & ()- , 9ThBIRYD 2¥uriinbdy of bl R hndniz Al UG XXY| [ 1 ALO% @ 10% 2#

Changes VL (112 residues) VH (119 residues)
Hu->Mu: Framework 4/112 3/119 (1 canon, 1 packing)
CDR1 6/16 3/5
CDR2 417 7/14
CDR3 5/8 4/10

Hu->Mu 19/112 (17%) 17/119 (14%)
Mu->Hu: Framework 13/112 14/119
Backmutation notes 1. I2V which is a canonical 4. S49A Vernier/beneath the
position. CDRs.
2. Y36L which is a packing 5. A93V which is a packing
residue and also lies under the and vernier zone residue
CDRs 6. K94R which is a canonical
3. L46R which is a packing residue
residue and lies beneath the
CDRs
Acceptor notes 7. KABID 019230/Genbank 11. KABID045919/Genbank
Acc#S40342 Acc#AF115110
Hu k LC subgroup II 12. Hu HC subgroup III
9. CDRs from same canonical 13. CDRs from same canonical
structural group as donor structural group as donor
(m3D6) (m3D6)
L1=class 4 Hl=class 1
L2=class 1 H2=class3
L3=classl 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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&()- @ 10%2# & ()- @(10%2# & ()- & 10% 2# & ()- ,$ 10% 2# & ()- SH10%
2# & () - YYY! Y(Y. Y3Y_?A10% .&L0% 2# & ()-.&10% 2# & ()-.&10% 2# & ()-.&10%
2# & ()- - RdQWpsh, & () - 9-10% 2# & () - 3YBYCYHYI YNYRY0S3AL0% ¢k R%%, s

& ()-.810% 2# & () -/ K<U(VS$. &10% 2# & () -.&10% 2# & () - . &10% 2#

& () - RYWN YaYf YgYk YCBAL0% &10% 2# & () -/ K<U(V$. &10% 2# & () -. &10% 2#

& ()-.8&10% 2# & ()-.&10% 2# & ()-kYoYsYyY}YYY_/ ALO/ K<U( V$. &10% 2#

& ()-. &10% e 13: Key to Kabat Numbering for Light Chain

mouse Al19-
KAB 3D6 HUM KABID Germ-
# # TYPE VL 3D6VL 019230 line Comment

1 1 FR1 Y Y D D  Rare mouse, may contact
CDR
2 2 v v [ I Canonical/CDR contact
3 3 v v A% \Y%
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 \% \Y% v v
14 14 T T T T
15 15 1 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
200 20 S S S S
21 21 1 I 1 |
22 22 S S S S
23 23 C C C C
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~ d109&$& ()-x3 d109$& ()-x3# $1 % & "1 (1)1t X<4! Y% d10%$& ()-x3 d1l

d109x$& ()-x3 d10%$& ()-x3Q d10%$& ()-x3 d109x$& ()-x3 d10%$&' () -x3

d109x$& ( Sh+ L 1= 11T N2<4! Y% d109%x$& () -x3 d109%$&pf

d109%K$& (‘}%%Mézf?)ww&' ()-x3 d109$& ()-x3A0Q0 ~. /12151719l S d10A0Q0

~. d109%$& ()-x3 d10WS$& ()-x3 d10U%$& ()-x3 d10%<$&' ()-x3:1;

|<I=l @D FIH I L, 4 d109%$& ()-x3 d109%&$& ()-x3 d109&$& ()-x3 d10%$& ()-x3

d109%&$&' () - xF6d 10K S&KI - x3RA109R&' () -x8H JI IR M NI A Pl }aE), d10%$& ()-x3

d109&$& () - xZg dIQUKSE () - XFUAA0QD F-. dlq%<$&' ® - x3

d10%$& () x3é3l qu YINITIA RL, d1GQO&$& (p - d10%$&' () -x3d d109%$& ()-x3
39d1 $& ()-x3 dlow«%&' ()X d10010<$&' ()-x3* |“lalblcldljN2, d

d109%x$& () x3 - d100xse () -x3

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
77 718 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 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
85 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 v
90 94 Y Y Y Y
91 95 Y Y Y Y
92 96 C C C C
93 97 Vv Vv A A Packing residue, use mouse
94 98 R R K K Canonical, use mouse
95 99 CDR3 Y Y D
9 100 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



d10%$& ()-x3 dlOW$& ()-x3 dl0%$& ()-x3' AoQo ~.dlelglhliljlklJ.,

d109%$& ()-x3A0Q0 ~. d109%$& ()-x3 d10%$& ()-x3 d109%$& ()-x3

d109%$& (WoXshékh M niplritivilL, d10OW%$& ()-x3 dIOW$& () pepnuddQigx$s () -x3

d109%$& () -x3 dl0WSP& ()-x3 d10YB& ()-x3 d10%$& ()-x3vixlylzl{I|I}lel-,

d10%$& () -x3) dlO%$& ()-x3 dl0%$& ()-x3x d10OWP& ()-x3%P0Q ~. (

d109%$& ()-x3}I1111110-,A0Qx ~ dlO%$& ()-x3 d10%$& ()-x3Q d10W%$&' () -x3

d10%$& () -x3( d10%S$& ()-x3IT111T11tX<AoQo d10%$& ()-x3 d10%S$& () -x3

d10%$& () - xJoA1QYKSEpRA - XSy 10U KA () - % d109X$& () - x3

d109%$& ()-x%M I Id(l?lj N2<A d W«$&'G()-x3(g100/o<$&' ()-x3 d10%$& ()-x3A0Qo ~.
113

. d109%$& () - x

10

(J1Q%Ks ()-x3|Q RN IQ_C<A 09%%$ d109%x$& () - x3$
106 114 G G G
107 115 T T T
108 116 T L L
109 117 \% \% \%
110 118 T T T
111 119 \% v \Y%
112 120 S S S
13 121 S S S

The humanized antibodies preferably exhibit a specific binding affinity
for AP of at least 107, 108, 10° or 10" M. Usually the upper limit of binding affinity of
the humanized antibodies for AP is within a factor of three, four or five of that of 3D6

(i.e., ~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 I
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
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 tccge aaget tgecg ccacc hum 3D6 VL-A
ATGGA CATGC GCETG CCCGC
CCAGC TGCTG GGCCT GCTGA
TGCTG TGGGT GTCCG GCTCC
TCCGG CTACG TGGTG ATGAC
CCAGT CCCCC CTGTC CCTGC
CCGTG ACCCC CGGCG A
(SEQ ID NO:17)

4061 131 No CTGGG GGGAC TGGCC GGGCT hum 3D6 VL-B
TCTGC AGCAG CCAGT TCAGG
TAGGT CTTGC CGTCE GAGTC
CAGCA GGGAC TGGGA GGACT
TGCAG GAGAT GGAGG (CGGGC
TCGCC GGGGG TCACG GGCAG
GGACA GGGGG G

(SEQ ID NO:18)
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d109%$& () -x3 d10WSP& ()-x3 dlOY$B& ()-x3 d10%$& ()-x3

d10W%$B& () -x3ITTTTTT] N2<A d10%$& () -x30 d109%$& ()-x3 d10%$& () -x3
d10%$& (WoH3/46pB9 X P& () - x3xA0Q0 ~. I TTTT11N2<A d10%$&' () pEIRANRs]T
d10%$&' () -x3 d10W$& () -x3Q d10%<$&' ()-x3 d10%$& () -x3l I I LTI POA
d109%$& () -x3 d10W$& ()-x3 d10%$& ()-x3 d1OWSP& ()-x3 d10%$& ()-x3Q
d10%$& () -x3 d10WS& ()-x3I 1111111 LOA d10%$& ( d10OW$& () -x3
d10%$&' () - X3 Y G 7%SEAG( ) | X Rum 3D6 VL
d109&$& () -x3ITT1TIIT) N. PA d10%$&ide) co@cd AR EEdn- X3 d10%<$&' () X
d10%$& ()-%3" d1lQW$& () - x3Aoeeerd tédddel tARIAEHBIXSE () - x3A0QD .
. d109%&$& () - %3 d100j;0<$&' () - x3Q diLéeasB&ttlanx Bratt086ech&’ () - x31 111111 pH
d10%$& ()-*3 d109x$& () -x3 dipetss (:9:G0¢3ch:‘c@°/a$&‘c()ﬁx3
CGGCT CCGGC ACCGA CTTCA
CCCTG ARGAT CTCCC GCGTG
GAGEC C  (SEQID NO:19)
4063 142 No aattc tagga tccac tcacg hum 3D6 VL-D
CTTGA TCTCC ACCTT GGTGC
CCTGG CCGAA GGTGC GGGGGE
AAGTG GGTGC CCTGC CAGCA
GTAGT ACACG CCCAC GTCCT
CGGCC TCCAC GCGGG AGATC
TTCAG GGTGA AGTCG GTGCC
GG  (SEQIDNO: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 AACTG GCTGC TGCAG hum 3D6 VL C+D
AR (SEQID NO:22) forward
% A+T = 4545 [10];
% C+G = 5455 [12]
Davis,Botstein,Roth
Melting Temp C.
64.54
4066 138 Yes acaga aagct tgceg ccace hum 3D6 VH-A
ATGGA GTTTG GGCTG AGCTG
GCTTT TTCTT GTGGC TATTT
TAAAA GGTGT CCAGT GTGAG
GTGCA GCTGC TGGAG TCCGG
CGGCG GCCTG GTGCA GCCCE
GCGGC TCCCT GCGCC TGT
(SEQ ID NO:23)
4067 135 No GCCGC CGGAG CGGAT GGAGG hum 3D6 VH-B
CCACC CACTC CAGEC CCTTG
CCGGG GGCCT GGCGC ACCCA
GGACA TGCCG TAGTT GGAGA
AGGTG AAGCC GGAGG CGGCG
CAGGA CAGGC GCAGG GAGCC
GCCGG GCTEC ACCAG
(SEQ ID NO:24)
4068 142 Yes CTGGA GTGGG TGGCC TCCAT hum 3D6 VH.C
CCGCT CCGGC GGCGE CCGCA
CCTAC TACTC CGACA ACGTG
ARGGE CCGCT TCACC ATCTC
CCGCG ACAAC GCCAA GRACT
CCCTG TACCT GCAGA TGAAC
TCCCT GCGCG CCGAG GACAC
cG (SEQ ID NO:25)
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d109&$& () -x3Q d109x$& ()-x3 d109&$& ()-x3I111111}aE)0 d10%$& () - x3x

d10%$& () -x3% d10% P& () -x3A0Qp ~. d10%$& ()-x3 d10%$& ()-x3I111111hHO
d109%$& 80 3162 0 $S&' () - x3 d10W$& () -x3 d10%$& () - x3 edOeKFHRc£g7- X3
d10%$&' ()-x3 d10WSB& ()-x3l111111el-0 d10%3$& ()-x3 d10W%W3P& () -x3)
d10%$&' () -x3 d10WP& () -x3xA0Qo ~. ( d10W%S$& ()-x3lII11111_-0 d10%3$& ()-x3

d109%$& d10%$&' ()-x3 d10W% P& ()-x3 dlOW%$B& ()-x3 d10%&$& () -x3
d109%3$& () - X3deb! T TTAm NZPN 10X I gch- atrat IOCACH E&cdceexJ JREVERS D X3
d10%$&' () -x3 d109x$& ( -x3onEiG@Anmnmm TR0 ALY HL () - x3 d10%$
d109%$& () - x3 d109x$& () - x3 d1086chs’ ¢gecr3caiBUR&E()(- X3 d10W$& ()
mmmmmmj N20| d10%$&' () - kK3 d10%ESBRAE) CHRAAITII SESTCE- X3
TAGCG CACGC AGTAG TACAG
GECEE TETCC TCGGC GCECA
GGGAG TTCAT CTGCA GGTAC
AGeEE (SEQID NO:26)

4070 16 No GCCGC CGGAG CGGAT G hum 3D6 VH A+B
(SEQ ID NO:27) back

% A+T =18.75 [3];
% C+G = 81.25[13]

X3

Davis,Botstein,Roth
Melting Temp C.
66.96
4071 20 Yes CTGGA GTGGG TGGCC TCCAT hum 3D6 VH C+D
(SEQ ID NO:28) forward

% A+T =35.00 [7];
% C+G = 65.00 [13]

Davis,Botstein,Roth
Melting Temp C.
66.55
4072 19 Yes tce gea age ttg ccg cca Hum 3D6 VL A+B
c (SEQID NO:29) Forward

% A+T = 31.58 [6];
% C+G = 68.42[13]
Davis,Botstein,Roth
Melting Temp C.
66.64
4073 29 No aat tct agg atc cac tca Hum 3Dé6 VL C+D

cgC TTG ATC TC Back
(SEQ ID NO:30) % A+T =5517[16];
% C+G =44.83 [13]
Davis,Botstein,Roth
Melting Temp C.
66.04
4074 23 Yes aca gaa agc ttg ccg cca Hum 3D6 VH A+B
cch 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 tcc 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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d10%$&' () -x3 d10W$&' () - x3xA0Qo ~. mmmmMMB&O d10%$& () - x3AoQQ ~. -
d109x$& ()-x3 d109%$& ()-x3 d109%$&' ()-x3 d10%$& () - x3nmmmd' n¥m mtnd L,
d109%&$&' | Ux$& ()-x3 d10%S$& ()-x3 d10%S$& ()-x3 dpeWSIR {eke3
d10%$&’ (‘%’9@4%&@&' ()-x3*mrm mm i nOnj N2, d109$& ()?% T098%" () -x3
d10%$&' () -x3" dl0%$& ()-x3A0Qp ~. d10%$& ()-x30mlm2mAnbnbnivnp., AoQo ~.
d10%$& ()-x3 d10% P& ()-x3 d10% P& ()-x3 d10W$& ()-x3

d10%5a ()3 d10%ba oF Toqantt Sl Finh ey d5hd AR PRA Mtnec o
d109%$& () - aBalgdi® Wk frdate) theaid xwe Qozen. clahkd Wb aled reatBrediifdife Slitftjons And
d10%$& () - ﬁgkm%ﬂqgmﬂyWLeggion with respect to the expected sequence. Analysis of
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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d10% d10%$&' () - x3 d10%$B&' () -x3 d10WP&' ()-x3 d10WP& ()-x3 d10WP&' ()-x3
d109%$& ()-x3 d109$& () - X3VMAXmYni m m nf F*4 d109%$& ()-x3 d109%$&' () - x3

d109%$& (\1,O>6?,4Q§§)%<$&' ()-x3" d10%$& ()-x3A0Qo ~. nbmenympikardidd0%x$A0QO
~. d109%$& ()-x3 d10WS$& ()-x3 d10%$& ()-x3

d10%$&' () - x3km mmmnpngnm nenpT8 d10% d109%&$& () - x3 d109%&$& () - x3
d10%$& ()-x3 d10W%$& ()-x3 d10W%$& ()-x3 d10W%$& ()-x3

d10%$& () - 38 MOV MRk MHIIABSEing fekli0d4&Sion - 1ight dddBeadS chhinX Is the same as
d10%3$& () -x3A0Qp ~. d109%$& ()-x3 d10%$& () -x3yn] n} m-mmmoS8 d
d10%x$& () - ibatdepioted n Tablesl Hambids gespyetivelya 2@%@?3%?2{ 1esigdye d phthewersion X 3

d10%%$& () - ‘V%' - Jerd o ' 3. 4109 '
109 () Yt GAATRSE, . PGPl bl ORAGDR db (o3RS bty
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 3D6v1 to aggregated Af3. 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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d10%$&' () -x3(A0Q0 ~. mmmmmMMN\28 d10%$& ()-x3AoQp ~. d109%3$& ()-x3

d109%$& () -x3Q d10Y%$&' ()-x3 d10%S$& () - x3mmmmmmmhH, d10%$& () - x3
d109%&$&' ( Wx$& ()-x3 d109%$& ()-x3 d109%$& ()-x3 d X3
d10%$& (‘}/?)g%l -, d10%$& ()-x3 d10%$& () -x3) dlo}gﬁﬁﬁlg%y
d10%$&' () - x3xA0Q0 ~. ( d10WS$& () - x3mmmmmmm L, d109%3$& ()-x3 d10%3$& () - x3
d10%$& ()-x3d d10%% P& ()-x3 d1OW$& ()-x3 d109x$& ()-x3

d109%&$& () - gmﬁ?ymﬂaE), d109%&$& () -x3 d10W P& ()-x3x d10%$& () - x3%A0Q
~. ( d10%$& () -x3 d10%$& () -x3mmmmmmt X, d10%$&' () -x3 d10%$

d10%$& ()-k3 d10%$& () - x3 HiFHIE& Chvis {m%wxz )-x3 d10%$& () -x3

- d10%$& () - k3pmimmnEiherid | d RS | ( JHVA d10BBAL ()]- X3 d10%$& () - x3
d10%$& () - k3 690 0.867
600 0.895
260 0.83
230 0.774
200 0.81
190 0.8311
87 0.675
77 0.594
67 0.689
63 0.648
29 0.45
25 0.381
22 0.496
21 0.438
9.6 0.251
8.5 0.198 ~
7.4 0.278
7 0.232
3.2 0.129
2.3 0.124

To compare the binding affinities of humanized 3D6v1 and 3D6v2

antibodies, ELISA analysis was performed using aggregated AP as the antigen. The
5 results show that both 3D6v1 (H1L1) and 3D6v2 (H2L2) have nearly identical AP
binding properties (Figure 5).

Replacement NET (rNET) analysis of h13D6v2. The tNET 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

10 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

15  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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d10%$&' () -x3A0Q ~. mmmmmmBE&, d10%&$& ()-x3A0Q ~.- d10%3$& ()-x3

d109%$& ()-x3 d10WS$& ()-x3 d109%&$& () - x3mmmmmmmi L, d10%$& () - x3
d1093$& (WoX¥d4e3P%3& ()-x3 d10%%$& ()-x3 d10%$& ()-x3 dppy §,1(g87x3
d10%$&' () - x3mmmmmmmel -, d10%&$& ()-x3) d10%$& ()-x3 d10%x &'( - X3X
d10%$&' () -x3%A0QQ ~. ( d10WS$& () - x3mmmmmd- d10%$&' ()-x3) d1l0%$& ()-x3
d10%$& ()-x3 d109K$& ()-x3 d10%$& ()-x3 d10%<$&' ) - x3

d109%$&' () - x3nmmmmmmmj é@g E%
d109x$& ()-x3 d109K$& ()" anglj}% ‘{e}f"éﬁe‘% Wg“&%&“%&“*%@”?‘%e o
d10%$& () - ¥ntibddidsmeEk testek Porblhtfidbdgainst ¥ rﬁﬂn@%@&e{)ﬁd%BﬂWﬂﬂﬂDﬂ@?@SEQ
. ID NO:33). Residues 1-8 were systematically substituted with each of the 19 non-native
residues for that position. Maps were generated accordingly for 3D6 and h3D6v2. The

5  results are presented in tabular form in Table 17.

Table 17: AP: replacement Net Epitope ({NET) mapping of wt3D6 and humanized 3D6

Wildtype| Humanized Wildtype Humanized

3D6 3p6 3D6 3D6

Subgtitution [op] [oD] Substitution [oD]) [OoD]
Residue 1 = .464 .643) Residue 5 = A .275 .435
.450 .628 .359 .635

.577 .692 .080 .163

.576 .700 L115 .187

.034 .062 .439 .569

.569 .738 .485 .679

. 054 117 .577 .680

.048 .118 .510 L6711

.033 .057 573 .693

.073 .148 .517 .6591

.039 .072 .418 .611

.587 .757 .476 .655

.069 .144 .093 .188

441 .689 .388 .565

.056 .155 .613 .702

.569 .762 .487 .633

. 450 .702 .530 .639

.057 .190 .493 .562

.031 .070 .393 .461

.341 .498 .278 .230

Regidue 2 = .548 .698| Residue 6 = .587 .707

.553
.119
.563
.577
.527
.534
.522
.548
.482
.535
.525
.445
.567
.562

.694
.222
.702
.717
.720
.741
.722
. 722
.705
.705
.735
.707
.756
.719

.585
.584
.579
.586
.592
.596
.602
.585
.584
.583
.580
.587
.570
.576

.703
.701
.702
.704
.709
.688
.708
.691
.688
.687
.686
.705
.695
.686

WO RHHEODQaEEHUOOPYPLSsHRWOR”EIERHL QG QP
OO0 000000000000 00O 0000000000000 o0 e o0
0000000000 OO00000O0O00 0000000000000 OoOo0oo
dio|w|lZg|2lejRHmlej=lHd ol ksl du|eo|da o= el nal-"HdH gl o

olololo|o|lolojo|jo|lolojolojojojo|lo|o|olo|eo|ojo|o|lo|o|o|o|ololojolojo|o
olojlololojolo]o|o|o|lojolo|o|o]|ojolo|o]leojo|o|o]olo|o|lo|lo]o|ololo|olo|o
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d109%$& ()-x3 d10W$& ()-x3 d10%$& ()-x3 d1OWSP& ()-x3 d1OY%&$& ()-x3
d109%$& ()-x3 d10%$& ()-x3nnn nnn n}akE) 0 d10%$& ()-x3x d10%$&' ()-x3%

d109%$&" (Wou3ARR0

d109x$& () -
d109$& () -
d109$& () -

(3 d109K$& 6
k3 d109x$& €
k3 d109%x$& ¢

Residue 3 =

Residue 4 =

KE<HngoUYE e RHEOQREO QPP Ka2gHLBYOHEZE2EPERHODQYEYOQRP K=

O O O 0O 0O O O O OO0 OO0 0 0000 O 00O OO0 OO 00O OO OO OO0 OO O0OOoO QOO O OO

d10%$& ()-x3 d10%$& ()-x3 d10%$& (

- X 3Qsd1l
- X3 .dif
- X338354

0.553
.547
.038
.222
.019
.542
.034
.016
.016
.019
.053
.019
.019
.024
.017
.153
.015
.016
.015
.016
.149
.016
.016
.020
017
.016
.557
.016
.470
.119
.015
.559
.549
.085
.030
.065
.016
.026
.016
.213
.291
.529

~. d109%$& ()-x3 d10%$& ()-x3 nnnnnnnn
d109%$& ()-x3 dl0W P& ()-x3 d10%$& ()-x3 d10wW$& ()-x3 d
d10%$& () -x3nnn n! n"n#nj N2,

d109%&$& ()-x3'" dl0%$& ()-x3A0Qp ~. #n$n%m&n' n( n) nN2

HogipseE, 0

()-x3

d10%$& () - x3A0Q0 ~.

0% 3$&. (95{X3 dI0YKS& B)) - X3) B 57BN, N- N/ oLz

UXB&'o(YyrH3 OIT0VKSE ( kf X3 08055 ()~ X83@50

6N7n9nyep{NaEY dI0XSE ()~ X3 EEP K& (o =%3
0.701 W 0.576 0.696
0.704 Y 0.595 0.708
0.061] Residue 7 A 0.580 0.688
0.410 c 0.559 0.676
0.027 ) 0.573 0.681
0.689 E 0.565 0.677
0.060 F 0.546 0.668
0.019 G 0.562 0.679
0.020 H 0.557 0.675
0.024 I 0.552 0.681
0.090 K 0.565 0.685
0.026 L 0.566 0.701
0.027 M 0.562 0.697
0.032 N 0.573 0.688
0.020 P 0.582 0.678
0.406 0 0.563 0.679
0.023 R 0.551 0.677
0.021 S 0.563 0.674
0.019 T 0.560 0.685
0.021 v 0.563 0.687
0.304 1) 0.547 0.685
0.020 Y 0.560 0.682
0.020| Residue 8 A 0.573 0.687
0.023 C 0.583 0.700
0.020 D 0.586 0.697
0.021 E 0.601 0.701
0.703 F 0.586 0.687
0.020 G 0.569 0.681
0.723 H 0.559 0.683
0.360 I 0.568 0.686
0.018 K 0.557 0.698
0.716 L 0.570 0.686
0.725 M 0.571 0.693
0.089 N 0.573 0.700
0.056 P 0.574 0.694
0.110 Q 0.590 0.703
0.019 R 0.589 0.699
0.031 s 0.599 0.719
0.021 T 0.586 0.689
0.494 v 0.578 0.688
0.568 W 0.567 0.687
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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Immunohistochemistry on PDAPP brain sections demonstrates specificity
5  of h3D6vl antibody. Humanized 3D6v1 antibody recognized AP in cryostat prepared
brain sections from PDAPP mice. Humanized 3D6v1 and PK1614 both bound to
PDAPP plaques in the same dose response fashion, as measured by the amount of
fluorescence (quantitated in pixels) per slide versus the amount of antibody used to stain
the tissue (Figure 6). Identical anti-human secondary antibodies were used in this
10  experiment. Sectioning, staining, and image procedures were previously described. In
identical experiments, image analysis of h3D6v2 staining on PDAPP and AD brain
sections revealed that h3D6v2 recognizes AP plaques in a similar manner to 3D6v1
(e.g., highly decorated plaques).
Competitive binding analysis of h3D6. The ability of h3D6 antibodies v1
15 and v2 to compete with murine 3D6 was measured by ELISA using a biotinylated 3D6
antibody. Competitive binding analysis revealed that h3D6v1, h3D6v2, and chimeric
PK1614 can all compete with m3D6 to bind AB (Figure 7). h3D6v1 and h3D6v2 were
identical in their ability to compete with 3D6 to AP. The 10D5 antibody was used as a
negative control, as it has a different binding epitope than 3D6. BlAcore analysis also

20  revealed a high affinity of h3D6v1 and h3D6v2 for AP (Table 18).

Table 18: Affinity Measurements of Ap Antibodies Using BlAcore Technology

Antibody kal (UMs) | kdl (1/s) | Kd (uM)
Mu 3D6 4.06E +05 3.57E-04 0.88
Chimeric 3D6 4.58E+05 3.86E-04 0.84
Hu 3D6v1 1.85E+05 | 3.82E-04 2.06
Hu 3D6v2 1.70E+05 3.78E-04 224
25 In comparison to 3D6, which has a Kd of 0.88 nM, both h3Dé6v1 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

102



d10%$&' () -x3) AoQp ~.x d10%3$& ()-x3 d10% P& () - x3(

d109%$& () -x3nnnnnnnnl LO d10%$&' () -x3 d10%3$& ()-x3 d10%$B& ()-x3
d109%$& (‘.?0 ¥4 9P $& () - x3 d10%$& () -x3 d10%$& ()-x3nn 05‘11749,87
d109%$&' ( Ao@ ~. d109%$& ()-x3x d10W% P& ()-x3 d10%<$&' ()-x

d10%$&' () - x3nnnnnnnnt X< d10% d10%$& () -x3 d10W$&' () - x3 d10%<$&' ()-x3
d109%$& () -x3 d10OWSP& ()-x3 d1OW$B& ()-x3 d10%$& () - x3nnnnnnnj N2<

d109%$& () - ﬁaﬁ&@ﬁﬁ(&@eéfol&%g@bﬁﬁﬁ@&fﬁh BorhB08x $ &nd }13]25@‘/40@%' foally
d10%$&' () - x3nnnnnnnt 2<AoQ ~. d10%&$& () x3 d109%$& ()-x3Q d10W%$&' () -x3

d109%$& () - hemaniged anibolies tqsﬁ AW Arft indiogrmity)in ggmpanFon $etheir- x3

410838 (1 AR SR ST AP s
results) for h3D6v1 and h3D6v2 is within the accepted range.

5 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 AB aggregates from
PDAPP mouse brain tissue. 1gG was used as a negative control in this experiment
because it is incapable of binding A and therefore cannot induce phagocytosis.

10 In vivo brain localization of h3D6. 121 Jabeled 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 '*] 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
30389.1 17463.9 40963 .8
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 27722.5 30144.5
25498.6 30460.7 35126.9
9652 23320.1 28414.8
24599.3 71191 16956.1
20240 28093.5 18190.7
11922.7 24659.7 25671.4

17443.1 26748.9
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19919 | 12011 | 4024 | 12775 | 2522.9 | 5711.9 | 24246 | 37594 | 11622
2389 | 746.1 | 2523 | 5025 | 21235 | 6965.8 | 1500.8 | 22749 | 7018.2
6459 | 603 | 12411 | 2325 | 35282 | 78016 | 500 | 22659 | 5316.3
1000 | 25082 | 46442 | 2327 | 849.8 | 18019 | 2736.2 | 5703.7 | 10395.5
1266.9 | 3737.9 | 79758 | 891.6 | 2621 | 82452 | 11922 | 3188 | 10170
1422 | 2398.7 | 7731.1 | 11026 | 20875 | 7292.3 | 2269.4 | 3481.4 | 9621.6
17004 | 21544 | 71241 | 16506 | 34884 | 10284.8 | 1526.7 | 3028 | 8331.3
5425 | 8124 | 24568 | 7129 | 23185 | 6643.3 | 1538.1 | 4194.1 | 11244.8
1309 | 3010.5 | 8693.5 | 1172.9 | 19536 | 7363 | 1245.7 | 1699.4 | 6831.2
13722 | 997.6 | 24254 | 1067.9 | 3697.2 | 12280.7 | 2708.8 | 2789 | 78874
7786 | 12019 | 5654.4 | 19522 | 2120.7 | 6412.7 | 2251.3 | 3897.5 | 111215
1199.3 | 1683.4 | 4887.3 | 10052 | 18525 | 5121.4 | 1529.6 | 1772.2 | 7986.9
1021.8 | 3234.5 | 8036.2 | 961.5 | 3382.9 | 8473.1 | 644.1 | 16634 | 5056.5
7424 | 10567 | 34052 | 8523 | 19432 | 6717.4 | 1516.4 | 16206 | 9888
1273.7 | 1320.8 | 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 AP is known to aggregate. Brain counts
5  for m3D6 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 clones 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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TGTTTTGATGACCCAAACTCCACTCTCCCTGCCTGTCAGTCTTGGAGATCAAGCCTCCA
5 TCTCTTGCAGATCTAGTCAGAACATTATACATAGTAATGGAAACACCTATTTAGAATGG
TACCTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATCTACAAAGTTTCCAACCGATT
TTCTGGGGTCCCAGACAGGTTCACGTGGCAGTGGAT CAGGGACAGATTTCACACTCAAGA
TCAAGAAAGTGGAGGCTGAGGATCTGGGAATTTATTACTGCTTTCAAGGTTCACATGTT
CCGCTCACGTTCGGTGCTGGGACCAAGCTGGAGCTGGAA (SEQ ID NO:13)

10  *Leader peptide underlined

Table 22: Mouse 10D5 VH DNA sequence.

ATGGACAGGCTTACTTCCTCATTCCTGCTGCTGATTGTCCCTGCATATGTCCTGTCCCA

15 GGCTACTCTGAAAGAGTCTGGCCCTGGAATATTGCAGTCCTCCCAGACCCTCAGTCTGA
CTTGTTCTTTCTCTGGGTTTTCACTGAGCACTTCTGGTATGGGAGTGAGCTGGATTCGT
CAGCCTTCAGGAAAGGGTCTGGAGTGGCTGGCACACATTTACTGGGATGATGACAAGCG
CTATAACCCATCCCTGAAGAGCCGGCTCACAATCTCCAAGGATACCTCCAGARAGCAGG
TATTCCTCAAGATCACCAGTGTGGACCCTGCAGATACTGCCACATACTACTGTGTTCGA

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 administered 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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Alzheimer's Disease status and function. These psychometric scales provide a measure
5  of progression of the Alzheimer'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 of immunogen-specific
antibodies and T-cells responses.
Following baseline measures, patients begin receiving treatment. They

10  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-

15 associated memory impairment (AAMI) or mild cognitive impairment (MCI), to
probable 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-Alzheimer's symptomatology, a family history of Alzheimer's

20  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

25  followed at intervals of about six months, and the endpoint for each patient is whether or
not he or she converts to probable Alzheimer's Disease as defined by ADRDA criteria at

the end of the observation.

General Materials and Methods

30 A. Preparation of Polyclonal and Monoclonal AR Antibodies

The anti-Af 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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of AN1792. Animals were exsanguinated upon sacrifice at day 42, serum was prepared
and the sera were pooled to create a total of 64 ml. The second group consisted of 24
5 female mice isogenic with the PDAPP mice but nontransgenic for the human APP gene,
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

10  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%.

15  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-HCl , 0.4

20 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

25 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

30 Mice were bled by making a small nick in the tail vein and collecting
about 200 ul 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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Antibody titers were measured by ELISA. 96-well microtiter plates
(Costar EIA plates) were coated with 100 pl of a solution containing either 10 pg/ml
either AB42 or SAPP or other antigens as noted in each of the individual reports in Well
Coating Buffer (0.1 M sodium phosphate, pH 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
1/100 dilution in Specimen Diluent (0.014 M sodium phosphate, pH 7.4, 0.15 M NaCl,
0.6% bovine serum albumin, 0.05% thimerosal). Seven serial dilutions of the samples
were made directly in the plates in three-fold steps to reach a final dilution of 1/218,700.
The dilutions were incubated in the coated-plate wells for one hr at RT. The plates were
then washed four times with PBS containing 0.05% Tween 20. The second antibody, a
goat anti-mouse Ig conjugated to horseradish peroxidase (obtained from Boehringer
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
RT. The reaction was stopped by the addition of 25 pl of 2 M H,SO4. 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
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

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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n 1{[ 10% &- &0.25% xadefid, PBSEO&I5() sgdidrh hbide 20&id/dd xfrblididds &M HDFA pH8.0,99_/ vU4/
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" AP sandwich ELISA utilizes monoclonal antibody monoclonal antibody 266,
specific for amino acids 13-28 of AP (Seubert et al., supra), as the capture antibody, and
20  biotinylated monoclonal antibody 3D6, specific for amino acids 1-5 of AB (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 AP 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 A protein at concentrations up
25  to 1 ng/ml (Johnson-Wood et al., supra).

The AP1-42 specific sandwich ELISA employs mAf 21F12, specific for
amino acids 33-42 of AR (Johnson-Wood, et al. supra), as the capture antibody.
Biotinylated mA 3D6 is also the reporter antibody in this assay which has a lower limit
of sensitivity of about 125 pg/ml (28 pM, Johnson-Wood et al., supra). For the A}

30 ELISAs, 100 pl of either mAf 266 (at 10 pg/ml) or mAB 21F12 at (5 pg/ml) was

coated into the wells of 96-well immunoassay plates (Costar) by overnight incubation at
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E. Measurement of APP Levels

Two different APP assays were utilized. The first, designated APP-o/FL,

20  recognizes both APP-alpha (o) and fuli-length (FL) forms of APP. The second assay is
specific for APP-a. The APP-o /FL assay recognizes secreted APP including the first
12 amino acids of AP. Since the reporter antibody (2H3) is not specific to the a-clip-
site, occurring between amino acids 612-613 of APPS (Esch et 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-a/FL and APP-
o assays is mAb 8ES5, raised against amino acids 444 to 592 of the APP® 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-a. assay is a biotinylated derivative of mAb 16H9, raised to amino acids 605
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(150 pM) (Johnson-Wood et al.) and that of the APP-a specific assay is 22 ng/ml (0.3

nM). For both APP assays, mAb 8E5 was coated onto the wells of 96-well EIA plates as

fl
I

described above for mAb 266. Purified, recombinant secreted APP-o was used as the
5  reference standard for the APP-o assay and the APP-a/FL assay (Esch et al., supra).

The brain homogenate samples in 5 M guanidine were diluted 1:10 in ELISA Specimen
Diluent (0.014 M phosphate buffer, pH 7.4, 0.6% bovine serum albumin, 0.05%
thimerosal, 0.5 M NaCl, 0.1% NP40). They were then diluted 1:4 in Specimen Diluent
containing 0.5 M guanidine. Diluted homogenates were then centrifuged at 16,000 x g

10  for 15 seconds at RT. The APP standards and samples were added to the plate in
duplicate aliquots and incubated for 1.5 hr at RT. The biotinylated reporter antibody
2H3 or 16H9 was incubated with samples for 1 hr at RT. Streptavidin-alkaline
phosphatase (Boehringer Mannheim), diluted 1:1000 in specimen diluent, was incubated
in the wells for 1 hr at RT. The fluorescent substrate 4-methyl-umbellipheryl-phosphate

15  was added for a 30-min RT incubation and the plates were read on a Cytofluor tm 2350

fluorimeter (Millipore) at 365 nm excitation and 450 nm emission.

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-Af
(mAb, 3D6, specific for human AP) diluted to a concentration of 2 pg/ml in PBS and
1% horse serum; or (2) a biotinylated mADb specific for human APP, 8ES5, diluted to a
concentration of 3 pg/ml in PBS and 1.0% horse serum; or (3) a mAb 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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10%:& () -9 K(Z6A)_acrcajlgi n@lAA‘tf)fslpecli 1?:/‘%(3'%625 (Pharmingen) diluted 1:100 with 1% rabbit serumin
PBS or (7) a rat mAb specific for CD 45RA (Pharmingen) diluted 1:100 with 1% rabbit
serum in PBS; or (8) a rat monoclonal AB specific for CD 45RB (Pharmingen) diluted

5 1:100 with 1% rabbit serum in PBS; or (9) a rat monoclonal AP specific for CD 45
(Pharmingen) diluted 1:100 with 1% rabbit serum in PBS; or (10) a biotinylated
polyclonal hamster AP specific for CD3e (Pharmingen) diluted 1:100 with 1% rabbit
serum in PBS or (11) a rat mAb specific for CD3 (Serotec) diluted 1:200 with 1% rabbit
serum in PBS; or with (12) a solution of PBS lacking a primary antibody containing 1%

10  normal horse serum.

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 min at
RT to block endogenous peroxidase. They were next incubated overnight at 4°C with
primary antibody. Sections reacted with 3D6 or 8E5 or CD3e mAbs were then reacted

15  for one hr at RT with a horseradish peroxidase-avidin-biotin-complex with kit
components “A” and “B” diluted 1:75 in PBS (Vector Elit€ Standard Kit, Vector Labs,
Burlingame, CA.). Sections reacted with antibodies specific for CD 45RA, CD 45RB,
CD 45, CD3 and 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  mouse IgG (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 (Vector 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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(d)  aresidue participating in the VL-VH interface.

1 o 1

15 2. A humanized immunoglobulin heavy chain comprising (i) variable region
complementarity determining regions (CDRs) from the 3D6 immunoglobulin heavy
chain variable region sequence set forth as SEQ ID NO:4, and (ii) a variable framework
region from a human acceptor immunoglobulin heavy chain, provided that at least one
framework residue is substituted with the corresponding amino acid residue from the

20  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)  aresidue adjacent to a CDR;
(¢)  a CDR-interacting residue; and

25 (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.

30 4, 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 INLD.
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12.  The heavy chain of claim 7 or 9, wherein the framework residue is

15  identified by modeling the 3D6 heavy chain based on the solved structure of 10PG.

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

20  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 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 immunoglobulin heavy chain, provided that at least one framework residue
selected from the group consisting of H49, H93 and H94 (Kabat numbering convention)

30 is substituted with the corresponding amino acid residue from the mouse 3D6 heavy

chain variable region sequence.
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-&3/ KD ![]]13 10% & () - &3sS3WW/ 3" 10% & () - &33  10% & () - &33" 10%

-&3/ KD !'|]3" 20% &"I(hkh&:?% ch@ ¥ claim&30 3R the kﬁP{m&aWt%Bﬁeal@%ham is
-&3/KD 1113 10% &33°10% & () - &33710% & () - &3CBWW/ 3" 10% & () - &3/ KD
10% asl@%i%l ()-8&33°10% & ()-&33°10% & ()-&3_/WW/ KD !|]3 10%
? 10% & ()-&33 10% & ()-&33°10% & () - &33°10% & () - &3! #%I DT/ KD
1090 & ()-8&33°10% & ()-&3310% & ()-&33 10% & ()-&33°10% & () - &33"10%

&3%&) . 02t TAWMT/ Thﬂaﬂl%&l{aihr&%&ybﬂ%)&cl@m&ifﬂ 408/881,)11&BB 150%7 and
-833°10% & ()-&3/ KD ! | | 12458; =2s53wWWI/ 3 10% & () - &33 109 & () - &33° 10%
-&33° 1oo}§&w Sreiget fgast onerare homar Tamexrppia rasidye dSSaUNGRtsd 1th 2 qmingagidt 004

55 0L ol 408t |8 O e TR > 10%

&3Y[] abeoevvwz/3 10% & ()-&3/ KD !|]3 10% & () - &3310% & () - &33" 10%
gslo%& ()-&3ehj | npg_/ WAT/ KD ! |]3 10% & () - &33 10% & () - &33" 10%
10% & () - &33° 10% & () - &3qt wy{ } dDWT/ KD

22. The light chain of claim 1, 3, 4, 6, 8, 10, 11, 13, 15, 17 and 18,, wherein

at least one rare human framework residue is substituted with a corresponding amino

F

Ro R0 R0 R0 Ro Ro Ro R9 "~ Ro "~ R0 R0 Ro Ro R2 "~ Ro R0 R0 R0 " " Ro Ro R0 Ro Ro R0 R0 R0 Ro Ro " R0 R0 R0 R0 R0 R0 R0 2 Ro R0 R0 R0
CCCCCCCCwCwCCCCCwCCCC_ﬁCCCCCCCCCCwCCCCCCCSCCCCS

acid residue from a germline variable light chain sequence.

30 23, The light chain of claim 22, wherein the germline variable light chain
sequence is selected from the group consisting of Al, A17, A18, A2, and A19.
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“10% & ()-&33 10% & ()- 833  10% & () - &33 10% & ()-&33° 10% & () - 833" 10%
&3t TAWIT/ 3° 10% & ()- 833" 10% & () - &33° 10% & ()- &33" 10% & () - &33° 10%
83/ KD | WWT/ 3" 10% & () - &33° 10% & () - 833" 10% & () 583302
02/
&3/ IH‘]CZ 10% & () - 835 S3WWT/ 3° 10% & () - 833" 10% & (5’6@3&%@67
&3/ KD ! |13 10% & ()- 833" 10% & () - &30S3WWZ/ 3° 10% & () - &33" 10%
83/ KD 113 10% & () - &33 10% & ()- 833" 10% & () - &3oe\w\7//3 10% & () - &3/ KD

10% & ()-&33,10%, 3" 100% & % / 3" 10%
833" 10% & (%4&33 y(‘} A %faféf&l‘&”??la%%ﬁ o0 81?) P46, {%é ’
10% & (Whebsd® aill02ér &né }ar&ﬁﬁm&ﬁ’%Bﬁaeﬁvbrl&%ﬁdﬁ@?@s&biﬁ)tut&a3v1tlﬁﬁ'ﬁa§mﬁa a&d3 10%
&3 pPOWMT/ 3° 10% & () - 833 10% & () - &33: 10% & () - &33 10% & () - &33 10%

3
) -
) -
) -
) -
) -
3
) -
3
3 &3/ KD Irpgidupayhivhiggphananter humpn gadablobsagy chaigsequenssset that pestian o,
)-&3/ KD !'|]3 10% & ()-&3(*+, / 355S3WWF/ 3" 10% & () - &33° 10% & () - &33" 10%
) -

) -

) -

) -

) -

) -

) -

I

3

) -

) -

) -

) -

&/ KD ![]1]13 10% & ()-&33 10% & () - &3579: ; 2CsS3wMT/ 3° 10% & () - &33" 10%
&3/ KD 1|13 10% & ()-&833" 10% & () -&33° 10% & () - &3CEG JKPS3WAT/ 3" 10%

&3/ KD |13 10% & ()-&33 10% &. () - &33°.10% & () -&33 10%
&3PTVXZ|[ { c3v%7// / )elheji‘@’ qligp @F iy any_ong of ¢lame?, 8» -7&%73}21846 16, {9 apb20,1 094

10 et i UL S s A
&33" 10%mdhé )1e1&3é$1dhﬁ%o&‘1 @ )gerBlel@ftable hpayBdhaiO$gaeice- &3/ KD

}~t TAWAT/ 3" 10% & () - &33  10% & () - &33  10% & () - &33  10% & () - &3/ KD
10% & () - &3SS3WW/ 3" 10% & () - &33°10% & () - &33°10% & ()- &3/ KD !]]] 3 10%

&3310% & ()ygi3s O & (1)

2107000 & 0) 26555 Ty %l%%é%%ﬁ? e %a%@;«{%}[@ar%@el%e% chain
833" 10%e§idpe &%Ieﬂ:@%f&n@ JhegBOirl@Msisting of VH3-48, VH3-23, VI3-7, VE3-21
83WWT/ y 1 Qﬁ%‘i y10% & ()-:y10% & ()-: 10% & ()-10 10 10 s<10%
() -y YouwrT 40 27V10% & ()~ y109 & ()-:) 2KA

y10% & () -: y10% & ()- YYOWWT/ y109 & ()-:y10% & ()-:y10% & () 1) 2KA
y10% & ()-:y10% & () - EngW/ylo% & ()-:yl0% & ()-:y10% & ()-:) 2K

]
' (
' (
' (
' (
' (
]
' (
]
' (
' (
' (
' (
' (
' (
' (
' (
' (
' (
]
]
' (
' (
' (
' (

y10% & ()-:y109% &7%) - ghaieRelgim 25 viwren fhe gepmbing X@r(zyble l)eaw\ chain
109% & ()< : OWWF/ y1098 & ()-:y10% & ()-:y1l0% & 2KA
Y1006 & E . ! ffﬁ“ﬁ“ e}si\_lﬂg}- T/ 109 & (§) y10% & (§) y10% & (§) : )??K"
Y1098 & ()-:y1098 & ()-: ! #$(, .y YOWMI/y10% & ()- le%& () y109% & ()-:) 2K~
y109 & ()-:y10% & ()-:.0237; Y9V\W/y10% & ()- )-:y10% & ()-:) 7K~
v10% & () - - y10% &%) - - Thedbshl chaym avrs/ansont glaims 2 i//@éo/lsvame)mhﬂ@f%ﬁ&mwoﬂs 2KA
109 & ()-: 2K
S100 8 (- MO RN A faioh A0 RS 7
y109% & () - : ydiadd Giriahle régioh fequddiides ihitQigh& Hajn variable region subgroup, and the

20  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
25  chain variable region sequences in the heavy 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 heavy chain variable region subgroup.

30. A light chain comprising the complementarity determining regions
30 (CDRs) and variable region framework residues L1, L2, L36 and L46 (Kabat numbering
convention) from the monoclonal antibody 3D6 light chain, wherein the remainder of

the light chain is from a human immunoglobulin.
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FI0% & ()- @ 10% & ()- “"10% & ()- ""1098"& ()- @ 10% & ()-3wa| \ <wAT/

S| *10% & () - S| *10% & ()- S(S109% & ()-3 SF&I0% & ()- $ 10% & () -

S, #109% &\? QW S| *10%8 & () -S| *10% & ()-)? PCT/US01/46587

S| *10% & () - S|*10%& ()- S| *10% & ()-uY=wWI/ S| *10% & ()-S| *1098 & ()-)?

S| *10% & ()- S| *10% & ()-S| *10% & () - ~bF*S| *10% & ()- S| *10% & ()- S| *10% & ()

)7

S| *10% & ()- S| *10% & ()-S| *10% & ()-}aE*S| *10% & () -S| *10% & ()- S| *10% & ()
S| %10% & ()-)?

S| *10% & () -S| *10% & (A heavyrhahapmprisingthegeqniplgpertiaty gleterma)ing Bgions () - S| * 10
W& ()-)7?

Do r10% & () (SPRehIndyariable framesrk pesiques BtdHOS aud HygdKabat pumbsringy o (). g+ 1

0% & ()-)? convention) from the monoclonal antibody 3D6 heavy chain, wherein the remainder of

S| *109% & ()-S| *109%6 &' () - Phi | k aE*Sl*lg%& -5 *10% & () -S| *10% & ()- S| *1

0% & ()-p? the heavy chainis fromahuman immunoglobulin.

S| *10% & ()- S| *10% & ()-nbaE*S| *10% & ()- S| *10% & ()- S| *10% & ()- S| *10% & (
)2

)-)

S| *10% & () -S| * 137 & (Ahuﬁiaﬁlﬁéd‘lhﬁﬁﬂo’gldlﬁﬁlﬁtc(n)ﬂpﬁ‘alﬁéﬂ%lfgh(t ):haiih (R399 aﬁqe(df )?
S| *10% & ()-S5 *10% & () -y] A*S| * 10%8| * 1096 10% S| *10% & ()-)?
S| *10% & () -oBimsdesd 8,} 1§ PBlé)%ﬂ*ﬂlld%&ﬂl{%%LﬁeW%h&ln( ﬁsyﬂm% dlaims. ) 7
S| *10% & * S| %10 * ?
10w )% g_ (b3 k2Pl A £kd i) )
" #} aE* §)0* 10%5| *10% & () -S| *10% & ()-S| *10% & ()-)?

S| *10% & S| *10% : . .o : .

<| >?@ aE* (S? * 10%5| 10%'Egle(151mg1nog]@@gl&1 ) argﬂgmi@%dgng(f)rag)mﬁnt of claim 32, which

)Sl ;10% & () sﬁl:mﬂigefﬁ}&on(l& t@%é[a\:ﬁ}h&ﬁ §bt1&eo(oA%)*vglﬁ1/8 &nﬁ)ng%kﬁrillg%f‘gét fehst3lo” 1878 & (

S| *1096 & () -S| *109% & () -]kl mop} aE* S| * 10%8| *10% & ()- S| *10% & () - S| *10% & (
)-)? S| *10% & ()-S| *10% & () - p~] PC6S| *1010" 10" 010" <10% & ()-S| *10% & ()-)?
S| *10% & () - S|*10%& () - ~A>PCBS| *1010S) 109478" T& () - 4S) 10948" T& () - 4S) 10%48"

T& 43):10%8" T

sloc%rs % ()- }aA }t?%é%%@%"‘%p’( antigen binding Gagment atelaim A% SN ) _45) 10

98" T&' () - 4)s’ﬁ>ec1ﬁcally blnds to beta amyloid peptide (Ap) with a binding affinity of at least 10° M-

S) 109F78" T& () - 4f F*S) 109478" T&' () - 45) 109a78" T&' () - 4S) 109a8" T&' () - 4S) 109478" T&' (

)-4S)109%8" T& ()-4)?

S) 109478" T&' () - 4bF*S) 109F78" T& () - 4S) 109778" T&' () - 4S) 109478" T&' () - 4S) 109478" T& (

) - 4S) 109478" T&' () - 4S) 109478" T&' () - 4) ?

/ ObF* S) 109a78" T&' (35. 4S) MmBHTERelopulSpl HUESH FRidine #PMOVDBEEES B),-WISHH 09T 8" T&
4S5) 10908" T&

0(1)234 L?\/tﬂﬂ* S) SPGO)diz(aa)tﬂly&glpsls Wé)emord&epi)ldﬁ®ﬁ)ov/a*8a igding affininnofig lepgt 10 M) 109

T8"T& () - 4S),109F8" T& ()- 4

MNOPQ j bF* S) 10948" T&! ()-45) 109a78" T& () - 4S) 109978" T& () - 4S) 109d8" T& () - 4S) 10%

T8"T& ()-4S)109%78" T& ()-4)?

j kI MbF*S) 10948" T& () - 4S) 109018" T& () - 4S) 1098" T& () - 4) 10948" T& () - 4S) 10978

"T& ()-4S)109d8" 7% () - HyeAmmunoglobulin or antigen binding fragmert of claim 32, wherein

vV6*S) 105) 1 ok ) - T& 45) 10998" T& 45) 10998" T& 4S) 10998

16" $)105) 100 kst RgERi & -4 0-43) ()-49)

bF* S) 109)510S) 109F8" T& () - 4S) 109%778" T&' () - 4S) 10948" T&' () - 4S) 109478" T&' () - 4S) 10

%8" T& 4)?

bF* S) 10(53 10)5) 10968 T& The ipgpunegiabulin or sutigen hindiue frazment efsleimda which) - 45) 10

oF 9 109 103 RIS RSP oo T -9 20

bF*S) 10S) 10
0F8" T& ()- 4
+, bF*S) 105) 105) L09g8" T& () - 4S) 10948" T& () - 45) 109G8" T& () - 45) 10048" & () - 4S)
109%78" T&' () - 38.  The immunoglobulin of claim 37, wherein the soluble beta amyloid
' 0 0 0
4/S ;)Tlo (%QBS) 1%?%1%2@)112 M8 e Sedidd AR) 10998" T& () - 45) 109678 T& () - 45) 10%48" T&! (
IJKLI\/Ef bF*S) 10S) 10S) 10%98" T&' () - 4S) 10%@8" T&' () -4S) 109%48" T&' () - 4S) 10%8" T&' (
)-4S) 109978" T& () -4)?
fghi j | }bF*S) 10S) 10S) 109G78" T&' () - 4S) 109478" T& () - 4S) 109478" T& () - 4S) 10998" T&' (
)-4S) 10%908" T& ()-4)?
} ~VV6* S) 10S) 109F78" T& () - 4S) 10%T8" T& () - 4$p40%8" T& () - 4S) 100A78" T& () - 4S) 10%
T8"T& ()-4)?
bB* S) 10S) S) 109a78" T& () - 4S) 109978" T& () - 4S) 109F8" T& () - 4S) 109%778" T&' () - 4S) 109
8"T& ()-4)7?
f F*S) 10S) S) 109478" T& () - 4S) 109@8" T& () - 4S) 10%478" T& () - 4S) 10%478" T& () - 4S) 109

T o]



f F*S) 10S) 109078" T& () - 4S) 109F78" T& () - 4S) 109@8" T& () - 4S) 109F8" T& () - 4S) 10948"
T& 4)?
f 8 10)3)\11@@36213& ()-4S) 109678" T& () - 4S) 109478" T& () - 4S) 1091 AR0{esgS) 109478
T& ()-4
zZ.’(‘)S) 105) 109678" T& () - 4S) 109478" T& () - 4S) 109478" T& () - 4S) 109478" T& () - 4S) 109478
"T& ()-4)?
%QF*TE) (1;33)4)SQ>10‘V<3§§ T& The i Ichulif of dntfbeh bA%ISs Fdsrhemt $BLHRRES, Wisich ) - 4S) 10
12345M\bF* Smaisie) thagae/ o ¢f)betrS)mylofigsepsdd JAR)S) 109678" T& () - 4S) 109478" T& () -
4S) 10998" T&' ()-4)?
NOPQRj kbF* S) 10S) S) 109678" T& () - 4S) 109478" T& () - 4S) 109478" T& () - 4S) 10%’8" T& () -

45) 10%48" T& ()~ 4)40. _ The immunoglobulin or antigen bmdl%% fragment of claim 32, whic
kI MMObF* S) 10S) S) 008" T& () - 45) 10048" T& () - 49) 1 o hm et e () 4s

) 1094r8" T&' ( )erabpes the blood-brain barrier in a subject.
bF*S) 10S) S) 10%I8" T&' () - 4S) 10%08" T& () - 4S) 10%8" T&' () - 4S) 10%08" T&' () - 4S) 109
8"T& ()-4)7

gF*TgL) (1 ;3521 )S}>10°/<T8 41& () PRSI R0 oblih Jor 45 ged Biktiddrbdmériv)o¥ PR 33 &wvhikh 4S) 109
bF* S) 10S) S) Todures iah bptas8)yladapeptid (4B)48)deo samd na&it{c) dyssprlnsma:'suject - 4S) 1090
8"T& ()-4)?

vV6* s§ )1053 109418" T& () - 4S) 10948" T& () - 4S) 10948" T&' () - 4S) 10948" T& () - 45) 10948

"T& () -4p? 4. % A humanized immunoglobulin com Prlsm a humanized heavy chain a
bF*S) 10S) 10S) 10%08" T& ()-4S) 10908" T& () - 4S) 10%8" T& () - 4S) 10‘V6I'V‘8/ "T& () 4S) 10
0T8" T& () - 4)ahugnagized light aaim, wherein

bF*S) 10S) 10S) 10%8" T&' () - 4S) 10%8" T& () -4S) 10998" T&' () - 4S) 10%48" T&' () -4S) 10
%Ww8"T& ()-4)? ABCDE] ~

bF*S) 10S) 10S) 10%478" T& (é)) i PuhRHIR A Tigh( Jrath oSS theee JordiRhOYEBY T&' () - 4S) 10

. A
gig S)Tfo (sg 13)5; 100/@@0%11(11}:% w{s)cme U BR2CPR2 205l {H0RYr hpging)aminy acidaeupRESs) - 4S) 10
W8" T& (14 ? { lfrom 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, 36 and L.46 (Kabat numbering convention) is occupied by the same
20 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
25 immunoglobulin heavy chain variable domain designated SEQ ID NO:4, and a
variable region framework from a human heavy chain variable region framework
sequence provided that at least one 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

30 immunoglobulin heavy chain variable region framework;
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bF* S) 10S) 10S) 109478" T& () - 4S) 109478" T& () - 4S) 109478" T& () - 4S) 1094'8" T& () - 4S) 10

08" T&' (e

bF*S) 103%"1@;?’1%%8" T& () - 4S) 10%578" T& () - 4S) 10%478" T& () - 4S) 10608 12 () - 4S) 10
0T T& () - 4) 2

bF*S) 10S) 10S) 109A78" T& () - 4S) 100478" T& () - 4S) 109%78" T& () - 4S) 109G°8" T& () - 4S) 10

W' T& ()-4)? wherein the humanized immunoglobulin specifically binds to beta amyloid
vV6*S) 10S) 109%08" T&' () -4S) 10%8" T&' () -4S) 109%98" T& ()-4S) 10998" T&' () -4S) 1098
"T& ()-4)? peptide (AB) with a binding affinity of at least 10" M™?, wherein the 3D6
* o8 T& () - oT8" T&' () - "T& () - "T& () -
(%:-8..8 2%‘0 (Sg }2)‘? ) 1%@310%&11& ilas4t§1g figh{dc-: 1ai-r|;%vi{12 a f/lasr)lajb eo 08rne;|i-§L dggigrétsgdlé]é@ ?D-{\igb(z) 45) 10
/183;; ,,S)Té 0 (Sg }aﬁ@;ﬁ%@% LBaih with) VEAXHIR ddfaln) aARRMEHREQ Nb: 45) 10%98" T& () - 49)
01234LMoB* S) 105) 10S) 10908" T&' () -4S) 109%d8" T&' () -4S) 10%48" T&' () -4S) 10%8" T&' (
)-4S)10%I'8"T&'()-fé)? . - of clain 42 . - .
MNOPQ j bF* S) 103) 1'5's) 106kedemenized irasypegiebulia Qficlaim) v ypgieihyman light ghaig. 1o (
) - 45) 10997 8" K&rihBle fdgdon framework is from a ka pa light chain variable region.
j kl mbF*S) 10S) 10S) 10%08" T&' () - 4S) 10%I'é) T& () -4S) 10%8" T%L ()-4S)109%8" T& () -
4S) 10%8" T& ()-4) 7

D 105) 108) 1098 T& fo 1 ot e BB o AR P, bR MRSy ) - 49) 10

bF* S) 109010 ShdA%hSadie régiod BhHE¥@K id &rom arﬂ%ﬂl%&/ﬁ diaif varfeblelRHIHA. T&' () - 45) 10
0d8" T& ()-4)? SRLS) ! L109%0! 9& ()- ss1099! 9& ()-9%0 10 010 <10%
& ()-S)109a8" T& ()-4)? _5sRLS) )?

10991 9&' () -0; 10% 9&' L) -.Q: 10991 9&' () -0Q:.1090! 9&'. 10991 9&' () - *:1099! 9
& ()-0)? f(yglo%a! 9&" () -ﬁ?ﬁ@@éﬁ%@d ?T“éi)"i%@éﬁﬁ"f%@@%%’g@ ‘?ﬂ?.hé?nagﬂgd

1090! ?&' O)- Qigﬁia&?{fflaﬂﬂﬁ@ie%&n(ﬁm&v@y@ ok (a)1igh) Ghain selected from the group

- 100 "(Y-0- 100 "()Y-0° 109! 9&' ()-0° 109! 9&' () - *- 100 '
ovwioa ()-8 1098198 0. 4098 S (-4 95, 0 O NI o3 °% O

15  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

20  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 region framework sequence except for the positions from the first group, and

25  the heavy chain variable region framework is identical to the Kabat ID 045919 heavy
chain variable region framework sequence except for the positions from the second

group.

48. The humanized immunoglobulin of claim 42, wherein the humanized light
30 chain comprises complementarity determining regions that are identical to the
corresponding complementarity determining regions of the mouse 3D6 heavy chain, and

the humanized heavy chain comprises complementarity determining regions that are
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SEQ ID NO:2.

50. A humanized antibody comprising the complementarity determining
regions (CDR1, CDR2 and CDR3) of the 3D6 variable heavy chain sequence set forth as
10 SEQID NO:4.

51. A humanized antibody, or antigen-binding fragment thereof, which
specifically binds to beta amyloid peptide (A), comprising a variable region comprising

complementarity determining regions (CDRs) corresponding to CDRs from the mouse
15 3D6 antibody.

52. A humanized antibody which binds beta amyloid peptide (Ap) with an
affinity of at least 107 M- comprising:
(a) a light chain variable domain comprising murine 3D6 complementarity
20 determining region (CDR) amino acid residues and human VL subgroup II
variable domain framework region (FR) amino acid residues; and
(b) a heavy chain variable domain comprising murine 3D6 complementarity
determining region (CDR) amino acid residues and human VH subgroup III

variable domain framework region (FR) amino acid residues.

25
53. A chimeric immunoglobulin comprising variable region complementarity
determining regions (CDRs) from the 3D6 immunoglobulin variable region sequences
set forth as SEQ ID NO:2 or SEQ ID NO:4, and variable framework regions from a
human acceptor immunoglobulin.
30
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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.

5 55.  Animmunoglobulin, or antigen-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.

56.  Animmunoglobulin comprising a variable heavy chain region as set forth
10 in SEQ ID NO:8, a variable light chain region as set forth in SEQ ID NO:5, and constant
regions from IgG1.

57.  Animmunoglobulin 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
15 regions from IgGl.

58. A method of preventing or treating an amyloidogenic disease in a patient,
comprising administering to the patient an effective dosage of the humanized
immunoglobulin of any one of claims 32-52.

20 |

59. A method of preventing or treating Alzheimer’s disease in a patient,

comprising administering to the patient an effective dosage of the humanized

immunoglobulin of any one of claims 32-52.

25 60.  The method of claim 59, wherein the effective dosage of humanized

immunoglobulin is 1 mg/kg body weight.

61.  The method of claim 59, wherein the effective dosage of humanized
immunoglobulin is 10 mg/kg body weight.
30
62. A pharmaceutical composition comprising the immunoglobulin of any

one of claims 32-52 and a pharmaceutical carrier.
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and isolating said antibody from the host cell or culture, wherein said antibody or
fragment comprises amino acids 31-35 of SEQ ID NO:4, amino acids 50-66 of SEQ ID
NO:4 and amino acids 99-112 of SEQ ID NO:4.

10
82. A method for identifying residues amenable to substitution in a
humanized 3D6 immunoglobulin variable framework region, comprising modeling the
three-dimensional structure of the 3D6 variable region based on a solved
immunoglobulin structure and analyzing said model for residues capable of affecting
15 3D6 immunoglobulin variable region conformation or function, such that residues

amenable to substitution are identified.

83.  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

20  immunoglobulin, 3D6 immunoglobulin chain, or domain thereof.

84. 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

25  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:

(3)  aresidue that non-covalently binds antigen directly;

30 (b)  aresidue adjacent to a CDR;

(c)  aCDR-interacting residue; and

(d) aresidue participating in the VL-VH interface.
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85. 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
5  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
selected from the group consisting of:
(a) a residue that non-covalently binds antigen directly;
10 (b) a residue adjacent to a CDR;
(c) a CDR-interacting residue; and

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

86.  The light chain of claim 84, wherein a CDR-interacting residue is
15  identified by modeling the 10D5 light chain based on the solved structure of a murine
immunoglobulin light chain that shares at least 70% sequence identity with the 10D5

light chain.

87.  The light chain of claim 84, wherein a CDR-interacting residue is
20  identified by modeling the 10D35 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.

88.  The light chain of claim 84, wherein a CDR-interacting residue is
25  identified by modeling the 10D35 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.

89.  The heavy chain of claim 85, wherein a CDR-interacting residue is
30 identified by modeling the 10D5 heavy chain based on the solved structure of a murine
immunoglobulin heavy chan that shares at least 70% sequence identity with the 10D3
heavy chain.
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90.  The heavy chain of claim 85, wherein a CDR-interacting residue is

identified by modeling the 10D5 heavy chain based on the solved structure of a murine
immunoglobulin heavy chan that shares at least 80% sequence identity with the 10D5

5  heavy chain.

91.  The heavy chain of claim 85, wherein a CDR-interacting residue is
identified by modeling the 10D5 heavy chain based on the solved structure of a murine
immunoglobulin heavy chan that shares at least 0% sequence identity with the 10D5

10 heavy chain.

92. 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

15 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 a residue capable of affecting light chain variable region conformation or
function as identified by analysis of a three-dimensional model of the 10D5

20  immunoglobulin light chain variable region.

93. 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

25  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 10D35 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

30 chain variable region.
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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
5  vernier zone residue, an interchain packing residue, a rare residue, and a glycoslyation

site residue on the surface of the structural model.

95. The heavy chain of claim 93, wherein the framework residue is selected
from the group consisting of a residue capable of interacting with antigen, a residue
10  proximal to the antigen binding site, a residue capable of interacting with a CDR, a
residue adjacent to a CDR, a residue within 6 A of a CDR residue, a canonical residue, a
vernier zone residue, an interchain packing residue, an unusual residue, and a

glycoslyation site residue on the surface of the structural model.

15 96.  The light chain of claim 92 or 94, 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 70% sequence identity with the 10D5
light chain.

20 97.  The light chain of claim 92 or 94, 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.

25 98.  The light chain of claim 92 or 94, 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 90% sequence identity with the 10D5
light chain.
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identified by modeling the 10D5 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.

100. The heavy chain of claim 93 or 95, wherein the framework residue is
identified by modeling the 10D5 heavy chain based on the solved structure of a murine
immunoglobulin heavy chain that shares at least 80% sequence identity with the 10D5
heavy chain.

10

101.  The heavy chain of claim 93 or 95, wherein the framework residue is
identified by modeling the 10D5 heavy chain based on the solved structure of a murine
immunoglobulin heavy chain that shares at least 90% sequence identity with the 10D5
heavy chain..

15

102.  The light chain of any one of claims 84, 86-88, 92, 94 and 96-98, 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.

20 103.  The light chain of any one of claims 84, 86-88, 92, 94 and 96-98, wherein
at least one rare human framework residue is substituted with a corresponding amino

acid residue from a germline variable light chain sequence.

104. The light chain of claim 103, wherein the germline variable light chain
25  sequence is that of an immunoglobulin sharing at least 70% identity with the variable

light chain sequence of sequence identity.

105. The light chain of claim 103, wherein the germline variable light chain
sequence is that of an immunoglobulin sharing at least 80% identity with the variable

30 light chain sequence of sequence identity.
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sequence of sequence identity no. 16.

25 112.  The light chain of any one of claims 102-106, 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.

30
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120.  The immunoglobulin or antigen binding fragment of claim 114, which

mediates phagocytosis of beta amyloid peptide (AB).

121.  The immunoglobulin or antigen binding fragment of claim 114, which

30  crosses the blood-brain barrier in a subject.
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<""" immunoglobulin of any one of claims 114-131.
@c@naaaoi1 ADA™ Ar AAAAABB?BYB| BBBBBC3 CMCqCCCCCD+DHDk DDDDDEEFUHI JLMOPI S/ UXY] * b

cfj Tl GmXp=t +vwS{ } 1lyEK&| nnAZky6k”eOV[ =EppRv) 9* WU, EKd+ | N: \
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<=>?@BCDEFCH! J K%@EYFW %;R’_lg%ﬁg@‘hfhg ef Fr%% q%?bg?% vo\%o}ly jred
immunoglobulin is 1 mg/kg body weight.
20

)
)-

136. The method of claim 134, wherein the effective dosage of humanized

immunoglobulin is 10 mg/kg body weight.

137. A pharmaceutical composition comprising the immunoglobulin of any

25  one of claims 114-131 and a pharmaceutical carrier.

138.  Anisolated polypeptide comprising a fragment of SEQ ID NO:2 selected
from the group consisting of amino acids 24-39 of SEQ ID NO:2, amino acids 55-61 of
SEQ ID NO:2 and amino acids 94-102 of SEQ ID NO:2.
30
139.  Anisolated polypeptide comprising amino acids 24-39 of SEQ ID NO:2,
amino acids 55-61 of SEQ ID NO:2 and amino acids 94-102 of SEQ ID NO:2.
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e A o SIS o 7

" #$9&' () * +SEQ RG4S nino acids 100-112 of SEQ ID NO:4.
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e BDEF G R R BaStRsedkpdlypsptide spmprising the aming acid sequence of SEQ ID
" #3910 *+NQ:19123456789: ;
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<=>?@\BCDEFCGHI JKLMNOPQRSTUWWKYZ[\]"_" abcdef ghi j kIl mopqr st uvwxyz{| } ~
" HEU& (3% +, - . / 0128458 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 the variant retains the ability to specifically bind beta amyloid peptide (AB)
with a binding affinity of at least 107 M. “

20 145. 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

(AP) with a binding affinity of at least 107 M.

25 146. Anisolated 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.

147.  Anisolated nucleic acid molecule encoding the light chain of any one of
30  claims 84, 86-88, 92, 94 and 96-98.
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148.  Anisolated nucleic acid molecule encoding the heavy chain of any one of
claims 85, 89-91, 93 and 99-101.

149. Anisolated nucleic acid molecule encoding the polypeptide of any one of
claims 139-146.

150. Anisolated nucleic acid molecule encoding the immunoglobulin of any

one of claims 114-132.

151.  Anisolated nucleic acid molecule comprising the nucleotide sequence of
SEQ ID NO:13 or 15.

152. A vector comprising the nucleic acid molecule of any of claims 147-151.

153. A host cell comprising the nucleic acid molecule of any of claims 147-
151.

154. A method of producing an antibody, or fragment thereof, comprising
culturing the host cell of claim 153 under conditions such that the antibody or fragment

is produced and isolating said antibody from the host cell or culture.

155. A method of producing an antibody, or fragment thereof, said method
comprising culturing a host cell that expresses a nucleic acid molecule encoding said
antibody or fragment under conditions such that the antibody or fragment is produced,
and isolating said antibody from the host cell or culture, wherein said antibody or
fragment comprises amino acids 24-39 of SEQ ID NO:2, amino acids 55-61 of SEQ ID
NO:2 and amino acids 94-102 of SEQ ID NO:2.

156. A method of producing an antibody, or fragment thereof, said method
comprising culturing a host cell that expresses a nucleic acid molecule encoding said
antibody or fragment under conditions such that the antibody or fragment is produced,

and isolating said antibody from the host cell or culture, wherein said antibody or
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fragment comprises amino acids 31-37 of SEQ ID NO:4, amino acids 52-67 of SEQ ID
NO:4 and amino acids 100-112 of SEQ ID NO4.

157. 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.
158. 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, 10D5 immunoglobulin chain, or domain thereof.
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