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5 filed 8 December 2000, the contents of each of which are I ncor por at ed
herein by reference. Techni.cal Field The invention relates to humani zed
antibodies that bind to an epitope between am no aci.ds 13 ahé ARE @it he AP
pepti de andV@ 8Pl enti ve and therapeutic treatnment of . comiTrissn®eior
associated wth beta anyloid, such as Alizhei mer's di sease, Downs syndroneg,
10 and cerebral anyloid angiopathey More specifically it concerns use of

humani zed nonocl ornENVEANIZRD ST ggq ?@ﬁhﬂfﬁ)t i de i n
pl asma, brain, and cerebrospinal f|UId to preven accunu ation or to

reverse deposition of the A3 peptide wthin the brain and in the
cerebrovascuyl ature and to inprove cognition. Back ground Art 15 A nunber of
synpt onol ogi

05§ RETE @to Related Applisatiange deficits, stroke, brain
henorrhage, and general nental debilitation appear to be associated with
neuritic and ceridny aplistimmalaigs shgpsonity afHenibediSiates pravisional gppheatiafy | oi d

ori i tat A S0kt AEPIIRERE 000 Bt o, Hicts BireaRlir 200b] sndceny S Saips,
clinikal cerfidtd 8Deasniberi2006,13¢ RAEAY of SRS wiih AXAQrSorled Héfsin Eg?%fle%%ae.

formed from anyl oid beta peptides. These peptides circulate int

and in the _cerebr nal fluid (CSF), typically in conplexed formwth

|'i popr ot ei niiﬁ?%%a—lﬁaéeptide in circulating formis conposed of 39-43

am no acids (nostly 40 or 42 amno acids) resulting fromthe cleavage of a

g\ Ic:)) grmg pr e](c: ur sor T;S'F dresion rplates f@lhﬂmﬂwdrasbbocpemthat bind tofn gpltojmﬂje@med
one es _neurot oxi ¢ an

determine t he sever | {ﬁ ﬂ‘%rfgn‘?@% ggg %ﬁ’ %fﬁ&‘?ﬂ&?’eeﬁﬁmefweﬁa%e#wt of

(Nclean, C. cénditieis as@dc;atcd“ﬁﬁh bBﬁléhglleld.f éu%ﬁga}s Aﬂ@hﬁgﬁigr §§§ea§e %g’ﬁ}) S%@“’Re‘n)

al . 998) 95; 6448- 6453; . Nasl und, . Assoc.
Evi dehce su@ﬁ‘ég‘?@ rehamylaid angippathey MB@PmﬂcﬂibtitcancbrﬁmSemfhmnmmdbr ain

ggdstsgesw Eoviﬁgﬁhgﬁﬂ%% %?‘Fes'fe‘ Y%%F‘&éf‘iﬁuroc enz 2 b

n(1993) 67: t&3BrokRiARt MR idsededtla 162801 2
24AUG2004 PCT/ clgonoelgdl)ﬁ%zooocaii%%h148‘%”?%9‘%}36 ¥)19%§)n0£{tge)A§£p$§£ues i s

in an equi | Bt thebrain ¢ ecrapr®vasuldiere abd 40 tmpwosie bb@titlon. Kawar abayashi
T, et al, J Neurosci. (2001) 21:372-381). As described in PCT application

USOO/ 35681 E’ﬂﬁ(éﬂo&dﬁ?” al No. 091153, 130 both incorporated herein by

ref erence, lating levels of AD peptide in CSF are simlar 5 in

nor |nd|V|duaI di vi.dual s to exhibit the s t ons of
Al 7 hnﬁlgl MBS, Aon r133r oP symptomoiogé)s Vghl ﬁ ?e tqn cognitive deficits, strok% nt?ram

hemorrhage, and general mental debilitation appear to be associated with neuritic and

cerebrovascular plaques in the brain containing the amyloid beta peptide (AB). Among

(} these conditions are both pre-clinical and clinical Alzheimer’s disease, Dewn’s syndrome,
- and pre-clinical and clinical cerebral amyloid angiopathy (CAA). The amyloid plaques are
20 formed from amyloid beta peptides. These peptides circutate in the blood and in the

cerebrospinal fluid (CSF), typically in complexed form with lipoproteins. The AP peptide
in circulating form is composed of 39-43 amino acids (mostly 40 or 42 amino acids)
resulting from the cleavage of 2 common precursor protein, amyloi_d‘ precursor protein,
often designated APP. Some forms of soluble AR are themselves ﬁeurotoxic and may
25 determine the severity of neurodegeneration and/or cognitive decline (McLean, C. A, et
al., Ann. Neurol. (1999) 46:860-866; Lambert, M. P., et al. (1998) 95:6448-6453; Naslund,
J., J. Am. Med. Assoc. (2000) 283:1571).
- - Evidence suggests that AB can be transported back and forth between brain and the
blood (Ghersi-Egea, J-F,, et al., J. Neurochen. (1996) 67:880-883; Zlokovic, B. V., et al,
30 Biochem. Biophys. Res. Comm. (1993) 67:1034-1040; Shibata M, et al., J. Clin. Invest.



However, AP42 levels are |ower on average in individuals with Al zheinmer's
di sease (Nitsch, R M et al., Ann. Neurol. (1995). 37: 51%- Séﬁé\/{%é{'t Is - -
known th AP42 i s nore prone to aggregate than is ‘A(340, dn this
happens, g\f’é{ﬁ%sé"consequences such as AD deposition in amCUsPIergues,
conversion of A43 to toxic soluble fords, nerve cell damage, .10 and

behavioral i rrpiai rment such as denentia ensue (CGolde, T.E, et al., Biochem
Bi ophys. (108) 10©048%)-14B)2 FititBerl8fF Jn piBiidads i dequilth#ffn R5thisHTRHRCA nse
Bea i TBeT Dubl o it SRR AR e

to reduce _ﬁ%%{ﬂmdg‘g its are descri (

publ i shed 290 gavigiabayashi, ¥, 6t pon/. Plsurastia(2091) AuB72-881). - | engt h
aggregat ed AD peptdegginagt ek | e I nistrati a, AD
15 . fragnment (am tr%%c?%ﬁ??%?%om u%g%qm%gﬁ&gd%ﬂﬁlﬁo@gﬁqbgh%sed
no change ingorpoustedsheraimtiycicfbrénsorioal cioslamig 1velof AB gthifs ANCERLS shifl:
received in W}gﬁl o&uqﬁgé,\%@g 13- 28 fragnent-conjugate showed any

| ynphopr ol FJf Vi diwiduslsamadispospd to @Mlt the tsymptomissaf Alnliinai’es
that anti ' £ i.nd t.0.AD peptid oul.d he used __as

t her apeut Plggggi%rﬁ 535%9\/\33\&/%%1&?%1% %n g‘%ﬂﬁae%r'g %CEV@BBE‘ N ?IB‘FEP g lisease (Wisch,
suppor t i ngRdbE aet 220468 NeEdl, Q0O5PSDE S L 7 tAS i ' Lon
using for exanple Ap42. The gept?des -Bg?); Itsil}\g%})@éﬁzggﬁln@ lg%%%?ét%nd

ant i body taggeegatd thambolAp @ and Reheh Ty Bhgink OliveRS p&f‘sb&u@%es Au%féﬁéi of AD
peptide and of the precursor peptide, are determ ned: e publi cgt ion

strongly dapgeition in tingloidyi3qusaesitensisd oh&R te BB ible RIAE nd &l B%Ee
Al :gel ner's j%gggt,om;, and that cell-nediated processes are require ot

sucecessful’ YiPesth imgpatapreni saefuas depgeniie eggreqGRilds, THubétiod hBtbcRém NevopRfRET

1999, is diseqbegnSo C for anyloid renoval using anti-anyloid
ant i bodi es. Tf\(g c%a%?tgrﬂnq hOwever, is stated to utilize the ability of

anti - AR ant i bodMethotls tchinridce am immaﬁﬁeﬁ?dxsawieﬁh& (5] ilg- : S)

and resuII; LN ubgeq 8 %2@@1 ‘g; _C{lo ial clear aﬁ%%l oftie?gétaslai?ezgﬁ%i aques.

Thi s rrechan(ij’gml@éf? O?IW %? PYpLs %‘gm Juied 998 The descoptisnpeshdates fat es

that to beyugflk Y ' nti-AD ant | bodi.es .nmus in

access to the %g?ﬁﬁgggggﬁ%?ﬁ@ gﬁ g@igsa%gﬁ BrEEH B i Gt}nﬁ’é%tﬁpg??%?%% AUG

2063 VO (1928EB0 (ankGH/ALIBO1 3-08) 8dnjugat&dieshatp RGLaRRRY Ig6Ps4u08End n{)lﬁhg& ate to
er

attenpts to control. | oi d pl agues, were published on 7 Dece 2000. WO
00/ 72880 fOEEF F‘:’S‘é@“@ SE%FH @&r%l?x eRR i hanimaly thefuecdived infectiens cditits AR 13-

hi ppocampuyg L aRsgsni nodel  of. Al zhei ner' s di sease when treated
usi ng N-term na 11%ra EN EﬁﬁMA%%‘%’W?‘HB@"%#%FB@&P&W&%- Hhed to t hem
but not Whgfiication also indicates that antibodies that specifically bind to AB peptide could be used

as therapentic agents. However, this appears to be speculation since the supporting data
20 reflect protocols that involve active immunization using, for example, AB49. The peptides
’\) are supplied using adjuvanis and antibody titers formed from the Immunization, as well as
levels of AB peptide and of the precursor peptide, are determined. The publication strongly
suggests that AB plaque must be reduced in order to alleviate Alzheimer’s symptoms, and
that cell-mediated brocesses are required for successful reduction of AB plaque.

25 - WO 99/60024, published 25 November 1999, is directed to methods for amyloid
removal using anti-amyloid antibodies. The mechanism, however, is 'stated to utilize the
ability of anti-A antibodies to bind to pre-formed amyloid deposits (i.e., plaques) and
result in subsequent local microglial clearance of localized plaques. This mechanism was
not proved in vivo. This publication further states that to be effective against AB piaques,

30 anti-AP antibodies must gain access to the brain 'parenchyma and cross the blood brain

barrier.



5 treated with the AP 13-28 fragnent conjugated to sheep anti-nouse |gG or
w th an antibody against: the 13-28 fragnment, antibody 266.2Ep UE] fjier m na
directed anti bodies were asserted to cross the blood brain“barrier and to
induce pha¥tY¥G8s of -anmyloid plaques in in vitro studi eBCTAEIORAF2876
has virtually the sanme: disclosure as VD 00/72880 and is directed to 10

I mruni zation with the anyloid fibril conponents thensel ves. WO 00/ 77178

descri bes anti bodlewerat PET applieatides tranadaté o ARGy Brconhe] iAo Nedis Here
(3-anyl oi d, igg%h(uggi ngﬁmti Rod#mr&i sed-agai nst _a m xture of the
phenyl al ani K& iRe PECIPST (91@3@ dojeriles signifipantreduction ivpkiqye in

Phe20 and CysridPadh i ﬁagﬂ,']gﬁlfﬁg&%- : gﬂ% ) | es, rai sed i nst

Af310_25 having a regﬁced am de bongnﬁlet ween e@%%%ﬁ Slgﬁsggff_wﬁ%atgea%ed

document nefsingb-teming Sgmenty of A RARptied ardninsibbdics RCbinaté MHend) BEAHT WlHdn
h sequestering, Further, the docunent provides no

i ves. no evidenge .qQf . s
ign vivo ev F&%ﬁ?@@“ﬁ%ﬁ? k@dﬁ‘% Hpgmenisonpisated to Besp estisgaense @ of with aof AR

fromthe ceghRd t | bt er. 4.0 plaque formation, reduces
pl aque burden, fd r con%ﬂgés%%ea%m}?@%ﬁm ggit%"g"lﬁﬂ@%ﬁﬁeﬁaﬁn%@éﬁe
sanpl es, or werd amstreddogmss itlesbloadd bi-din basiebaaNoShows fhaascyRRe ¥ for AR

nmetabolismis via trans orctIi fromCNS "to the plasma (Zl okovic, B.V., et
al., Proc. P?S‘Rcf%‘.”‘gfé? BsA) (1996) 93:4229-4234; Chersi Egea, J-F., .

t al., J. Neurog : g ' b
Chat, A3 n pl asmeconZsro s Bfudiynisthe it B O00/ e 3ha BifRsrtg
(Zl dovi c, Brommizatien with theRimylhishiibrl coplppentRemselvesn  ( 1993)

67::1034-1040). | been sh .25 that adm ni stration_ of certain
pOI—’gj;cI onal and n?%@?ﬁéﬁéﬁgﬂfﬁfngﬁﬁ ’i“gﬂ}flﬁ Weprdasiengd to catgsenthe hydrolysis of
anyl oi d pl apursylbid, InbRJIANBREYBbdeP rdi (o zheirer' s

di sease (BaEd, F., et al. ,m‘@?ﬁﬁﬂ@%%%ooi g: S%g%%e?%%ﬁﬂfesﬁmfahi S was
said to be HaesitioncaepauainCysiiphm B etiihoBhay-Rliegsshd Cyb X8 0.5 statine Pheog-

bl ood- brai n-barrier stinulating phagocytose of anyloid plaqués by
microglial &dadisand mtibadids sisedrmpinseAB$g.28 haviyg aabddved amidd BaRaDeRcchi PHR 20
showed that the presence of added AD anti body, along w th exogenously a(]i ed
m crdgl i a, 20hBroed Thirdesumentinentivns ABjuesiesing bf AG, bt thisiyRculafioBecause it
deposits. 2 4 AUG 2004 WO 01/62801 4 PCTI US01/ 06191 The |evels of both

sol ubl e A048VEREC g{idaneeioh sushrsegnestesingo Fuether, theadtichunehiprdeideshe@th viusi ng

st andar di zegl: ' {1 bodi i rected ai epi topes al ong the AR
chain. Suc gé%gﬁat %gf\?%g%%g nrogdﬁgﬁf? : claﬂ‘?eséﬁi‘??b?tg‘,ibﬁ? ihe cepimal Bpfvous

5, 766, 846; Sstd iftéderea RAhDIRRAR, BARatiohN RIRCRF !fgﬁc ' 28 Eggéﬁg,-ion
of nurine U@gocl onal anti bgpdiﬁ%? to SO-EE he gégﬁ{%}%% onaf%&r‘gg ﬁ,lc% pep??%le,

and t hese antibodies and Afdimtssue spinploy @s affecis nortich.
20 It has been shown that one pathway for Ap metabolism is via transport from CNS to
4 ) the plasma (Zlokovic, B.V., et al., Proc. Natl. Acad. Sci (USA} (1996) 93:4229-4234;

Ghersi-Egea, J-F., et al., J. Neurochem. (1996) 67:880-883). Additionally, it has been
shown that Af in plésma can cross the blooiubrain—ban’ier and enter the brain (Zlokovic, B.
V., et al,, Biochem. Biophys. Res. Comm, (1993) 67:10341040). Tt has also been shown
25 that administration of certain polyclonal and monoclonal AP antibodies decreases A
deposition in amyloid plaques in the APPY' transgenic mouse model of Alzheimer's
disease (Bard, F., ef al.,, Nature Med. (2000) 6:916-91 9); however, this was said to be due
to certain anti-Af antibodies crossing the blood-brain-barrier stimulating phagocytose of
amyloid plaques by microglial cells. In Bard’s experiments, assays of brain slices ex vivo
30 showed that the presence of added AB antibody, along with exogenously added microglia,
. induced phagocytosis of AB, resulting in removal of Af deposits. |



i ncl udi ng positions 16 and 17. Antibodies directed against the N term nal
region were described as well. Several nonoclonal antibodies were asserted
to i mmunoreact with positions 13-28 of the AP peptide; tBés&U@i2esnot

-bi nd-t o yhoReRisefle representing positions 17-28, thus, ac ' t he .
cited patents, establishing that it isqthi S region, - 13'%?1%3?!8#1%&1 i
positions 16-17 (thé a-secretase site) that was the target of these

o pus ar o roucl B HRRE B GE oid e O  loal renreaios predeiedry -

alsirChfndhidizedlas Qs ’
I:glrjrgflet 2] restores c;agnl t%gﬁm%@%*?%imﬂ%n@ 11%}hgr}ﬁ%gﬂﬁrmStzygous

t ransgeni%lchlawﬂwb'bm;@‘pom fot emmaple,iih &N, plnests 5.T66)239:85 836 0perti es-
t hat the ge(ﬁg%? arer redf r an antlb?dyto be effective in .
treating Sh ostigrel misme sronor Oéélr?dlﬂlbp@ﬁ%to

refated tihe &éiﬁmfﬂ’qﬁﬁﬁbf%Aﬂ_ﬁeﬂiﬁe aﬁ&‘ﬂlﬁg@&irfﬁgélcg{%s Hﬁ%ﬂﬁeﬁg Y8k g‘?

anti bodi es that bind AD between positions ]
capabl e Gﬂclgéqﬂpgslemsi@adlmIMt’&mdm dnfectedagﬁhﬁrméﬂeﬂeﬁnhﬁw%@on%élﬁm ating

f 20 t.he bl t hat d trat f ti body 266
Fosutt o 4ot o Bl SeRar el afadis sea gaseried f RO RIS O 11 om
the CNS 'ﬁ&bﬁoﬁ&‘ﬂ-ﬂk opiRAd ?ép?:d@eﬁl%é(ﬁdhﬁt bﬁhﬁgsﬁn&&q%{,%@&[ f soluble A13,

prevention of plaque formati'on, and, nost surpr % ovenent in
. cogni t i orposienhl 28,Hbus, amcéngwthbplteéﬂmnﬁsgeswmnmg%ﬂmlsuﬁslfbgmﬂ; den,
: i ssing. tt]e .bl ood br ij_1 ,Pﬁlrler to an ni ficant extent, decoratlng
que, Angipdin Feithe p-sporpias s wasthejtargnt e these dntipodies. af f i ni ty

(o aggreg%ﬁ.ggﬁmgmmwmae%a DAGRD 05 G faAls2001 | one

‘aspect of t I nvention ereIs prov
f ragnent anﬁbcrchm‘%@w&,ranﬁll@ a_a light chal n conpri sing three | ght chain

conpl enent arl g%term ni ng re i Qns CDRs) having the foll owi ng am no acid
sequences: éﬁ? Ao Epspectadly foaundd igeef the A6Gantiiody vetie Tyr Ser

Asp Gy 9&& ﬁld-lé‘lthoét% 5ot Géﬁgﬁi&l@l% é% Ser An
Ser Leu kfy r Ser- Asp ey Cﬁ)%)b_ﬁ%ét&e%g 111%4 %Sﬁ{
15 emzygous transgenic mlce (APPY'™). Yet, the antibody does not have the properties
that fhe art teaches are required for an antibody to be effective in treating Alzheimer’s

disease, Do;wn’s syndrome, and other conditions related to the A peptide. To our further

surprise, we observed that antibodies that bind AP between positions 13 and 28 (266 and

4G8) are cabable of sequestering soluble forms of AB from their bound, circulating forms
20 inthe blood, and that peripheral administration of antibody 266 results in rapid efflux of
relatively large quantities of AB peptide from the CNS into the plasma. This results in

- altered clmnw of soluble AB, prevention of plaque formation, and, most surprisingly,
‘improvement in cognition, even without necessarily reducing A amyloid plaque burden,
. crossing the blood brain barrier to any significant extent, decorating plaque, activating
.25 - cellular mechanisms, or binding with great affinity to aggregated AP.
Disclosure of the Invention
30



light chain CDR2: 1 5 Lys Val Ser Asn Arg Phe Ser (SEQ ID NO 2) and, |ight
chain COR3: | . 5 Ser An Ser Thr Hs Val Pro Trp Thr (SEQ ID NO 3) and a
Ti ght chain framework sequence froma h gani zed i mmunogl obul pn, kiygtwgschai n;
and b. a heavy chain corrpri Si ng three heavy chain CDRs having the follow ng
am no acid sequences: Ser (SEQ I D
NO: 4) heavy chai ‘Eﬂﬁl:&spe q§ t&?) *T§“t“@l r‘i §F &5 R?H“Qgga ’(‘)}31‘3“@69 %%‘f‘l ‘g'ef’rThr Tyr
Tyr Pro AspfddiienViikreby Sofshiising: SEQ | D NO 5); or 1 5 10 15 G n Ile Asn Ser
Val Ay Asn Ser Thr Tyr Tyr Pro Asp Ser Val Lys Ay (SEQ ID NO 16) and,

heavy chai n. CDR3: heavy chain framework
sequgnce from a ﬁd@h&%ﬁ“ﬁﬁ?ﬂ%‘b@gfﬁb Sllgrhﬁ ﬁloﬂ\%mé’ﬁzg?eﬁmr?yﬂgtﬁ{%“m&gﬁ’ﬂs The
l'i ght chai n(CER) halinkhige RUusHMZagingntidegyences: fragnent thereof nmay be: 1 5
Arg Ser Ser A n Ser Leu lle Tyr (SEQID NGO i), and heavy chain CDR2 may
be: 15Gnlle Asn Ser Val Ay Asn (SEQ ID NG 5)

light chain CDR1:

1 5 10 15

Arg Ser Ser Gln Ser Leu Ile Tyr Ser Asp Gly Asn Bla Tyr Leu His
(SEQ ID NO:1}; or

1 5 10 15
Arg Ser Ser Gln Ser Leu Val Tyr Ser Asp Gly Asn Ala Tyr Leu His
(SEQ ID NO:15)

light chain CDR2:
1 5 s
Lys Val Ser Asn Arg Phe Ser (SEQ ID NO:2)

and, light chain CDR3:
3 . 5
Ser Gln Ser Thr His Val Pro Trp Thr (SEQ ID NO:3)

and a hight chain framework sequence from a humanized tmmunoglobulin light chain;

and

b. a heavy chain comprising three heavy chain CDRs having the following amino

acid sequences:

heavy chain CDRI:
1 5
Arg Tyr Ser Met Ser (SEQ ID HNO:4)

heavy chain.CDR2: ,
1 5 10 15

Gln Ile Asn Ser Val Gly Asn Ser Thr Tyr Tyr Pro Asp Thr Val Lys Gly
(SEQ 1D NO:5); ox

1 5 ‘ 10 15
Gln Ile Asn Ser Val Gly Asn Ser Thr Tyr Tyr Pro Asp Ser Val Lys Gly
(SEQ ID NO:16)

and, heavy chain CDR3:

1
Gly Asp Tyr ({SEQ ID NQ:6)

and a heavy chain framework sequence from a humanized immunoglobulin heavy chain.



Ser 10 15 Ser Asp Ay Asn Ala Tyr Leu H's 10 15 Thr Tyr Tyr Pro Asp Thr
Val Lys Ay The humani zed anti body, or fragnent thereof nmay conprise a
humani zed |ight chain variable region conprising the follow Qg‘&lﬁf((i nce: 1
5 10 15 Asp.Xaa Val Met Thr G n Xaa Progleu Ser Leu Pro Val Xaa Xaa 20 25

30 dy dn Pro -Ser. || r Arg Ser-Ser Gp Ser Leu Xaa 35 40 45
Tyr Ser Asp Ay ﬁ@eﬁhgfa?%h%&’ ggd’f%}“ g‘z aé"UE%‘EY’@T Eaﬁl'@fg‘t @@05@3536:60 dy
G@n Ser Pro Xaa Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe 65 70 75 Ser Gy
Val Pro Asp Arg Phe Ser Gy Ser Ay Ser G yoThr Asp 80 85 90,.Phe Thr Leu
Lys |le Ser®%¢ geVaberchir Aea Bw IAs ryXase:Cayp \aly 85, 130 A Led WisTYr Cys Ser
A n Ser Thr ($§% I9afo:ppo apdp Thr Phe Gy Xaa 110 Gy Thr Xaa Xaa Gu |lle
Lys Arg wherein: Xaa_ at position 2 is Val or Ile; Xaa at position 7 is
Ser or Thr;heaxaghait CPBLimayds: 14 is Thr or Ser; Xaa at position 15 is Leu
or Pro; X atl osition 30 is Ile or Val;iXaa at position 5@ is Arg, Gn,
or Lys; Xaal f1§c£€f_‘ T9n V8B Gly Aml Ser TheuTyiXaar atropssh trhemvah05yh S51G N or
Jy; Xaa a gosmlo 1108 is Lys or Arg; and Xaa at position 109 is Val or
Leu; The humanized antibody, or fragment thereof may comprise a humanized light

chain variable region comprising the following sequence:

1 5 10 15
Asp Raa Val Met Thr Gln Xaa Pro Leu Ser Leu Pro Val Xaa Xaa

20 25 30
Gly Gln Pro Rla Ser Ile Ser Cys Arg Ser -Ser Gln Ser Leu Xaa

35 40 45
Tyr Ser Asp Gly Asn Ala Tyr Leu His Trp Phe Leu Gln Lys Pro

50 55 60
Gly Gln Ser Pro Xaa Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe

65 70 75
Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp

80 85 S0
Phe Thr Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Xaa Gly Val

95 100 105
Tyr Tyr Cys Ser Gln Ser Thr His Val Pro Trp Thr Phe Gly Xaa

110
Gly Thr Xaa Xaa Glu Ile Lys Arg {SEQ ID NO:7)

whereln:

Xaa at position 2 is Val or lle;

Xaa at position 7 is Ser or Thr;

Xaa at position 14 is Thr or Ser;

Xaa at position 15 is Leu or Pro;

Xaa at position 30 is le or Val;

Xaa at position 50 is Arg, Gln, or Lys;
Xaa at position 88 is Val or Leu;

Xaa at position 105 is Gln or Gly;
Xaa at position 108 is Lys or Arg; and

Xaa at position 109 is Val or Leu;



(SEQ ID NGO 7) 4c and a heavy chain variable region conprising the follow ng
sequence: 2 4 AUG 2004 1 5 10 15 Xaa Val dn Leu Val u Xaa Ay Ay Gy
Leu Val Gdn Pro Ay 20 25 30 Gy Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy
Phe Thr Phe Ser 35 40 45 Arg Tyr Ser4 Net Ser Trp Val Arg @ & asaxigro Gy
Lys Ay Leu 50 55 60 Xaa Leu Val Ala@n Ile Asn Ser Val Ay Asn Ser Thr
Tyr Tyr 5.:70 75 Pro As aa Val Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn
Xaa 80 85%58a W R ¥4 beerﬁg*PVFOE’@USI&rﬁhﬂ\@ﬁom sBquenceu Arg Al a Xaa Asp
95 100 105 Thr Ala Val Tyr Tyr Cys Ala Ser Ay Asp Tyr Trp Ay dn dy 110
Thr Xaa Vgl Thr Val Set EtSer (SEQ I D NO 8)19\/\,her ein: Xaa at position 1 is
Gu or GR; a 0SJ L. { is Ser_or ‘leu; Xaa at positi®on 46 is Gn,
Val , Asp, &8? ‘)S%r Gﬂ% )%%5 \:’al gg%ixtaf‘oﬁ%ghf SiynevolVals@in BepaGay position 75 is
Ala, Ser, Val, or Thr; 24@a at position is Lys or Arg; Xaa at position
89 is G uGhy apreandg @asal chosiiti AN, %ég &5 beU QL Jhr se?o 4 AUG 2004 4d
I n one enbodi nent, the humani zed anti body or “fragnent thereof may have a
i ght chain variable redgison of the sequence given by SEQ I3 NO9 and a
heavy chaf*h? War $eibMet regi Bre gy emrobglSEQ: |DoNQy 10s diy 8&wt her enbodi ment ,
t he humani zed anti body Qn f ragnment theregg may have a

60

Xaa Lev Val Ala Gln Ile Asn Ser Val Gly Asn Ser Thr Tyr Tyr

65 70 75

Pro Asp Xaa Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Xaa
. 80O 85 20

Xaa Asn ‘Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Xaa Asp
95 100 105

Thr Ala Val Tyr Tyr Cys Ala Ser Gly Asp Tyr Trp Gly Gln Gly

110

Thr Xaa Val Thr Val Seér Ser {SEQ ID NO:8)

wherein:

Xaa at position 1 is Glu or Gln;

Xaa at position 7 is Ser or Leu;

Xaa at position 46 is Glu, Val, Asp, or Ser;
Xaa at position 63 is Thr or Ser:

Xaa at position 75 is Ala, Ser, Val, or Thr;
Xaa at position 76 is Lys or Arg;

Xaa at position 89 is Glu or Asp; and

Xaa at position 107 is Leu or Thr.



| i ght chain of the sequence given by SEQ ID NO 11 and a heavy chain of the
sequence given by SEQ ID NO 12. In yet another enbodi nent, the humani zed
anti body or fragnent thereof may be an 1gG |nnunoglobul|qa A0t YRM: | n one
enbodi nent, the humani zed anti body or fragnent thereof, is produced in a

host cel | selected fromthe group con5|at|ng of a nyelona cell, a chinese
hanster ovary cell, a syrian hanster ovary cell, and a human enbryonlc
ki dney cell. In a second aspect of the invention, there is provided a

pol ynucl ei ¢ aci I S uenc r the in or the
heavy chain of t e"ﬁ[%&’r?ﬁ ‘% aiﬁ?\?‘ﬁ’%‘ﬁ? “%%8%%?%?%‘5&‘38%%’“% % 21 n one
embodi ment , ligh ehae ki ﬁgi@n&!fltﬁh muerﬁ,@ %ﬁoﬁ@mwe%aedmgy tRdint he

| i ght chain variable reglon ven b or SEQ ID NO 9. In another
enbodi nent , vafiflle Faiopivandy s ﬁ}conprlse a sequence coding for the
heavy chain Va“]ﬁ%@th&%ib%ﬂm&ﬂnv‘%ﬁbﬂﬂmﬁﬁ‘&i LEHIG tﬁe%d}'%a %Qveén yet
anot her enbodi nent, the polynuclelc aci d nay conprl e a sequen codi ng
for the |i drht el ﬁf@ﬁ vequensy ghreg BySH@ID NO:11 anda hedvyahainted theeseuaticorent

t he pol ynuc nprise a sequence coding for the heavy chaln

i T RECERG 2 -

given by S na third aspect of the invention, there is

provi ded a poIyﬂngbemmﬁacmdb@mmmnuﬂmhgmmmmﬂammbmgandh@nmgtmemofﬂmybéght

chain or the humani zed anti body or fragnment wherein the

light chairf @ 80%0 §ﬁ3§ given by SEQ ID NO 11 and the heavy chain
may have a sequdnoge gﬂnb!@i‘imblyt fHEQuinkhibéd antiBodyl 6t @aghwaf fhbreaﬁ REplod®ded ihe

I nvention, there_is I ded a pol ynucl ei ¢ aci d, i ch._ when expressed in a

sui tabl e hdsiostest] Seleé}F&VI theygroup 9nsisns of2 W‘Yeé@}ﬂ%?ﬁ“ gickinpssdemsieRoYae  fir st

aspect of tdep d@Mﬁﬁ‘héxﬁﬂerolvﬁlry%efl'JnHQhﬁﬁlQ@@xhbm%mE'ﬁﬁinbﬁ¥&Ft'0” there is
provided a pol ynucleic acid, whi when expressed 1n a suitable host cel

yi el ds an anti bd8ya éﬁcoﬂﬁaﬁjmwfh@?ﬂﬁ@enaom tiere i peavideds 2 thobmyelgigesnie gi ven
by SEQ 1D Nompidingd%e eH@é“é@ﬁnrrghfgk heieht Bfinirs %gﬁ%gwgbﬂa%? of ¥ h%ﬁ'ng é&l NO 12.

24AUR004 4e I'n a“si X aspect the 1 nvention provi
expre55|onamﬂndﬂﬂrﬁ@@mméﬁppbeeiﬂ@vehe anti body or fragment dlsclosed in the

first aspect of 1 gy nucl eot i de sequenc nec dlng
said anti body o rﬁ’l E ﬁ%%‘% qhe B‘ﬁﬁ%ieé"saﬁ ECTOTOPHTES A AUBPISH glﬁlgg
cel | transflipht édinwaiibble h’@c@(givmslgflSBQ ID NO:7 or SEQ ID NO:9.

In another embodiment, the polynucleic acid may comprise a sequence coding
for the heavy chain variable region given by SEQ ID NO:8 or SEQ ID NO:10.

In yet another embodiment, the polynucleic acid may comprise a sequence
coding for the light chain given by SEQ ID NO:11.

In still another embodiment, the polynucleic acid may comprise a sequence

~ coding for the heavy chain given by SEQ ID NO:12.

In a third aspect of the invention, there is provided a polynucleic acid comprising
a sequence coding for the light chain or the heavy chain of a humanized antibody or
fragment wherein the light chain may have a sequence given by SEQ ID NO:11 and the
heavy chain may have a sequence given by SEQ ID NO:12.

In a fourth aspect of the invention, there is provided a polynucleic acid, which
when expressed in a suitable host cell, yields the antibody or fragment disclosed in the
first aspect of the invention.

In a fifth aspect of the invention, there is provided a polynucleic acid, which
when expressed in a suitable host cell, yields an antibody or fragment having a light
chain of the sequence given by SEQ ID NO:11 and a heavy chain of the sequence given
by SEQ ID NO:12.



vector or two expression vectors disclosed in the sixth aspect of the

i nvention, wherein a first vector conprises the pol ynucl eoti de sequence
coding for the light chain and a second vector conprises the 5g@ge@@e
coding for the heavy chain. An eighth aspect of the invention provi % an
expression vector for expressing an ane body or fragnment having a |ight
chain of the sequence given by SEQ ID NO 11 and a heavy chain of the
sequence given by SEQ ID NO 12 conprising nucl eotide sequences encodi ng
said antibody orinf4 sgtiempecthoMindtifvedtHE Gherdfis bRvidedVi@ntipaiisibh Q¥tEefora cel |
transfected with the expression vector or _ two expression vectors disclosed
in the ei ghtRresspedhe gptifody orn{ragmaend flisolgsed dn rthe gt aspect,efc ther inveoNi ses
the pol ynuclagldste nSQeeR c8qeAds Bcddfile shidGntib@lor aghfniand a second vector
conprises the sequence coding for the heavy chain. Yet another aspect of
the invention préwvsedath aspesslet thehayentien prapidps @ cell trasfacted stithgthe expredsiomani zed
ant i body Ofvefc{o?g% eig %£181?’§/ec€;’<§r§ ﬁlsﬁ%&% iﬁlta%vs?xth 25 'e# OGO R S e Qf the

i nvention provides a pharmaceut| cal "Conmposi On Tt hat conprises any of the
humani zed afitsi bebresongriséy dgneriyisiciehtdee odquekics cdodigdfoa iy &ghtactthiraand a
pharmaceuti cal | y acceptabl e .excipient.. In one enbodiment there is disclosed
hunani zed aﬁ‘i’?‘?rﬁ%vc?FtQE? TRrisps the yee Wﬂ&gg%fﬂ,‘eelfeﬁ‘ﬁc itively affect

cogni tion in di seasighthaBsbcEONHE tnveitin\WiGiEsAD eRFi¥ssim vebidy flr éQstessiigel as
clinical or pre-clinical Alzheipmer's disease, Do ndrone, an

y [ ) wn's s
clinical or®jhipedyrifrasmsnt haxingilight chajn ithe %?ﬁg?rﬁ_satVﬁ'y/PY_¥ﬁ@ IDAPHI 2 or _
fragments t{aieefain BEAE sBflen&d 85 §1SEQ!1BAdORRALRGNE nBEleotiiR GG Rh&saNY! oi d
pl aque, activate cellul ar” responses, or even necessafily reduce 5 2 4 AUG
2004 anyl oi encpdingered ptibgdnor fragmenbt her enbodi ment there is discl osed

humani zed ant i bogi : ' 935 derived
from nouse rmnoc‘lgéﬁlgt‘]%gk%f}f gg%gqg‘%éu%é\gﬁ)%%‘té?ec%qfaﬁéefg%t% ?th)to I e%{gﬁpet ain
appr oxi nat evegtor hetvn expressiop veqias diselesafin trecighil sspectaofithbmayntendwhayinhave i n

vitro and in.vivo . properties functionally equivalent, to th use.anti body
(sequences SEG Bt .‘Pr?prfsﬁsr %‘G‘ orf)éuﬁfﬁf’tﬁ&el\%iq%%ce |03d13g5%§5¢ ]@58@%3‘?? t here
i's provi dedsebotidartoecomptisebibd s@metrdoling Grakd kealetizgof , wherein the -10
vari abl e regi ons_have se%uencr?gs whi ch nmay conprise the CDR from nouse

anti body 266 and®$pReiFT TPAT A e USRI PRoVIdes <Rt duat iseapalin OE SXISEmED NO, 7

- SEQ I D NQhe hfdhanized@G8ddY or RegaBttRQsHrafceed dbelai N approxi mately the
bi ndi ng properties of the nouse antibody and nay have in vitro and in vivo

properties funct$dhanother agngriefl thyinvengiontsovides a pharmaceutical composition that
comprises any of the humanized antibodies or fragments thereof disclosed above, and a

pharmaceutically acceptable excipient.

In one embodiment there is disclosed humanized antibodies, or fragments
thereof, that positively affect cognition in diseases and conditions where AP may be
involved, such as clinical or pre-clinical Alzheimer’s disease, Down’s syndrome, and
clinical or pre-clinical cerebral amyloid angiopathy. The antibodies or fragments thereof
need not cross the blood-brain barrier, decorate amyloid plaque, activate cellular

responses, or even necessarily reduce



‘mouse anti body 266. |1 n another enbodinent, this invention nmay provide
humani zed 15 anti bodi es and fragnents thereof, wherein t he Ibqp ﬁgﬁbn may
.be SEQ ID NO 11 and the heavy chain gy be SEQ ID NO 12. SV R A4
enbodi ments there are disclosed pol ynutl eoti de sequences that encode the
humani zed anti bodi es or fragnments thereof disclosed above, vectors
-conprising the polynucl eotide 20 sequences encodi ng the hunmani zed

anti bodi es or fragnents-—+hereof host cells transfonned with'the vectors or
i ncorporating the polynucl eotides that express the humani zed anti bodi €s
.-. or fragnments thereof; pharmaceutical fornulations of the humanized

ant i bodi es and &nﬂgﬁ&ﬁ%@ ebirdereof di scl osed herein, and nethods of maki ng
and using the SR, ereof are
usetl for Seques oth ng K?igﬁ%'?hé%g é‘*aélbéé‘a%ﬁqiﬁnﬁ&fan% &E@e{h

of' pr fAent i ng
di seases atherechHmiieteinths CORanaciesterizetifriay nivdiSe moacples! a:ntxbéd?y 2axdndi ty in the

brain, such, as. r's disease rebral anyl oi d
angi opat hy ?{elﬂﬁﬂ?ﬁ%gbr?%srmﬁ rﬁéﬁb@pw&@%ﬂlﬁh‘@lg‘gﬁ%g@b?rﬁ ehgmusﬁnd for
det er m ni ngntibb®! di@drmay H&UHBII’WS&IElicﬁﬁtvzvmp)’oﬁeﬁﬁe@ﬁﬂﬁub@llylé@lﬂf/aﬂ&ﬂtto thei ngi i rtiman
anti bodi es agai nst 30 Adm nistration of an_ap (ﬁr opri ate humani zed

ant i body |iHOWFWBHRYYS H%Fseﬁﬁw Nt pihrepsh SEQH Mt g ¢ #ho8hes) ogi cal 1 ui ds

may be usedilodfRént Rﬁ&B?é’ErbM@edé}{ﬁ%aB%& %ﬂ%@&k@andﬁ%ﬂeﬂ%%er&ﬁ RAE HhONS
assqciated with the formation of A(3-containing fuse, neuritic, and

cer'ebr ovasvagirble regiengleye jequenkes whieh may qmeprig therFRR droammpirsaptibidy @66 di ng an
2.4 AUG 20 t | t
Eoroval or g A ARER odo B (e A RO S R N Bhor

from" no ar conpl exes hormal ly

be rel evanthranttheaambmhes msg/ tetain applyadyatélly thedsinding progerfieofithd tegsewher e
pl aques can

b st f
b1 aorm b et e e By P i Ly BRI R 26 27 ¢
'sink, " ehﬁamt:img&tquﬁﬁﬂuh&%gﬁhsmﬂmgiim&ait ﬁhMlazem&mtrF@eprledé h;ﬂnﬂhﬁm& .
conpart nent ucin nter e asma from 1ons In e
central nef E’é{ %%"gt%@ﬂ“(é e‘e"%))"’ egeé‘hﬁ’éé‘tggf qhaly meydeREQ ﬁé B blornd et ef £ 1 ux
fromthe Q{e@{dﬂc}{ﬁ&ym bESEQMOe:-and soluble Ala may be ;prevented from

depositing in insolu Ie l'aques and from formng toxic sol ubl e speC| es in .
the brain. | n dadthe smbodinerss thsrearadisclpsed prhgureotin seyenrgy thkencade

equi I'i bri um Wit ihisQl ubl e AP can 10 be renoved fromthe brain through a
sequestering effect in the blood. Sequestering the All peptide with the

anti body nmtiteldize oeﬁhgﬂam iheof diselyald abswvédisrs bodprising tidyuljricidadec
eff cts of soluble AB in the brain and.the devel opment and further

mul at i SFEMEHCEP |ﬂé‘ﬂmﬂaé’é2f’déﬁ9'l’%‘i“ﬁ or fragmggfs daereofinhost melfjemsEameget ul
' n the i nvgihivadd Hindrpsidtidsd e Bhﬁﬂ&lgftﬂegﬂmt express the humanized antibodies

or fragments thereof, phanmaceutical formulations of the humanized antibodies and
fragments thereof disclosed herein, and methods of mahng and using the same.

A S A A AL U AR

v AN R I

CEC RO

&
Such humanized antibodies and fragments thereof are useful for sequestering AR in
25 ‘humans; for treaimg and preventing discases and c;mdiﬁons characterized by AB plaq—ues or
AP toxicity in the brain, such as Alzheimer’s disease, Down’s syndrome, and cerebral |
amyloid angjopathy in humans; for diagnosing these diseases in humans; and for
N determining whether a human subject may respond fo treatment using Htman antibodies
. against AP, |
40 ¢ Adminisfration of an appropriafe Tumanized antibody in vivo to sequester AP
peptide circulating in biological fluids may be useful for preventive and therai)éutic

- treatment of conditions associated with the formation of AB-containing diffuse, neuritic,

and cerebrovascular plaques in the brain. The humanized antibody, including an




barrier in large anounts (<<O. i % plasma | evels). In addition, humanized

anti bodies used in 15 the invention, when adm ni stered peripherally, may
not need to elicit a cellular inmune response in brain when bound to A
| peptide or when freely circulating to have their = beneficija) A@éfﬁﬁts-
Further, when adm nistered peripherally they may not need to appreciably

bi nd aggregated AP peptide in the brain to have their beneficial effects.
Addi tional embodi ments are directed to stich humani zed anti bodi es, including

i mmunol ogi c; ffectiv rtions thereof, and to nethods-for their:

preparation. ééoggﬁaﬁ&lﬁ@cgﬁgﬁaﬁlwﬂﬂv@ﬁﬁew inegmoaiiod therdd pegide fien of a !

humani zed antiobasdtu®ir chBpldraY §fich Wbl Phodl f a nedicanent,
or

manuf acture of ¢
for treatipg, preventing, reversi ng gi?ﬁéae%%mf)m%mlmdy
syndrome, BWdg & ank Gpmasips wherephgiuenainlTim bPwhblePddn b ol e\ﬁﬁ%@ﬁg or
reversing e&g&@%@ gecl |‘g§ in clinical or pre-clini cal Al Zhé t"s _
di sease, Do TOTrn2 4P Peptidsi with the ontibody-arlfiagineat theio€ bElRtveshy) Oi d
angfopat hy<gifk » t@edilii - for [ of . anyl oid plaques or the effects
of toxic sgftﬁ%l éeﬂAP s&?gﬁ%%s%%ﬁﬁﬁﬁ%ﬁﬁewdﬁmmmmmmi on of
t he Drawi dgdudingifeto knsh 1 : h eptide wi thdrawn
fromhuman 5 ce_rggr ospi ngﬁ?%dﬂﬁ?%gﬁ&gnﬁ%%?%%ﬁw%@m B%6 as
a functi ofeqyesteriig Afbindelileod, neneffigh fromulietidin afay bl enrdh@h Y5 s%l@%’fﬁﬁ %gg%':i gure

a

2 shows t?ﬂc\?.f‘m tr@téi on,. of, Af3]' hl found in the plasm o | ?
transgeni ¢ nouse PSR iniinse ¢ plagias land fipoOfogming HRR Bhfe YRbi2EP - as a

function @fe Brhifm HHEN Wws 1 he antity of Af3 peptide déposition in
the cortex in APPYI17E ’%%S%%%@HFBE%GE@&{CB 8 G With solrble 48 cey G, or

Vel 266. begemevaBiehdhsbab thedugh a@Bquesierk -5 1| i4h parental
oF:i.gi n. Fip%%je 4 shows_the pol ;%Bcl g%lti de gg‘gﬁ"éﬁ‘g@ébﬁ%’r&n %“%?E‘i‘%th‘hﬁﬂ
husani zed PSR ke angibpdymayratmephaasitscrembial b RAFald 8hiH %Qic%g&’%”o aci d
TR

codes for of BsIuBis s mj'ﬂg ized 266 |ight chain (correspon to SEQ
ID NO 11 when pa%re;. E]}'gure SW@W‘?“?@“‘%) Thet nggg
expr essi ngmyieidai plaqhe%ﬁ ﬂ'hbaﬁﬂbpdi@g useful in the favention do not cross the blood-brajn

barrier in large amounts (<0.1% plasma levels). In addition, humanized antibodics used in

1 5 ﬂ] - - . - ’
€ mnvention, when adm;Tnstered peripherally, may not need to elicit a cellular mmune
Tesponse in brain when bound to AR peptide or when freely circulating to have their
beneficial effects. Further, when administered peripherally they may not need to appreciably
bind aggregated AP peptide in the brain to have their beneficial effects.
20 | Adc?ltlonal embodiments are directed to such humanized antibodies, including
immunologically effective portions thereof, and to methods for their preparation
.\‘ ) s -
J
25

30



chain fromplasmd pVgl Hu266 and the single am no acid codes for the
expressed hunmani zed 266 heavy chain (corresponding to SEQ I 3 1\9 %2 nﬁTen
mature). Figure 6 is a plasmd map of pVk Hu266. 20 Figure P88t asni d
map of pVgl-HU266. Mbdes of Con ykg Qut the Invention The A43 3 Peptides
that circulate in human biol ogical fluids represent the carboxy termna
region of a precursor protein encoded on chronosone 21. It has been
reported from Tieint@Sioh indy ako indlidb LS fOMRBRhIBMRILARS hdRvARIRSH dhde has
poor solubility in 25 physiol ogical solutions, since’it contains a stretch
of hydr opHBHIUEECHHT Ab? BEsligamens; forireatias, prevpriing, ofreydsging Alphoimersdiseasachors its
l-onger pr e $9Eyrldeorhd) LB aﬁﬁﬁﬁ . P N S t.surprising
that ‘circul ati ng A#3 ﬁgg%%rgdergi S no‘? %él?(ﬁ)ﬁﬁ%o%ghéégg éﬁﬂ%%tlgg%zrr&r%br@sfn i es

t hat preveivenitive fechine sydmimghariprgyclimital 4l4haimner’e diskasedDown sl sfridramd, bi elgnidah

detectifg girc [ P B in biolagical. fluids. 30 .Th

above- rr%nt(?r E}% lilfE)éaa{tl g%tebr@oagg'rlrcgﬁg Igé“?%ﬂg’ o8t ‘ﬁ@i&g,f%@,‘%‘h%fﬁf@’f?%éffa@?? %Und

5, 593, 846)thelefmtd dfeotidsolyble ABpdciedin RimaR! | bodi es, including a nonocl onal
anti body, 2 4 AUG 2004 WD 01/62801 9 PCTI US01/ 06191 desi gnated cl one 266
whi ch was rai sed agai nst, and has been shown to bind- specifically to, a
pepti de conprising am no acids 13-28 of the AD peptide. The present
applicants have found that anti bodies that bind within this region, in
contrast to anti bodies that bind elsewhere in the amno acid sequence of
AR, are able to sequester the soluble A#3 peptide 5 very effectively from
macronol ecul ar conpl exes. This sequestration will effect net Al3 peptide
efflux fromthe CNS, alter its clearance in CNS and plasma, and reduce its
availability for plaque formation. Thus, antibodies of this specificity,
nodified to reduce their immunogenicity by converting themto a humani zed
form offer the opportunity to treat, both prophylactically and

t herapeutically, conditions that are associated with 10 formati on of

bet a- anyl oi d pl aques. These conditions include, as noted above,
pre-clinical and clinical Al zheinmer's, Down's syndrone, and pre-clinica
and clinical cerebral anyloid angiopathy. As used herein, the word "treat"
i ncl udes therapeutic treatnment, where a condition to be treated is already
known to be present and prophylaxis - i.e., prevention of, or 15
anelioration of the possible future onset of a condition. By "nonocl onal
anti bodies that bind to the md-region of AP peptide" is neant nonocl onal
anti bodi es (Mab or Mabs) that bind an am no acid sequence representing an




epi tope cont ai ned between positions 13-28 of AD. The entire regi on need not
be targeted. As long as the antibody binds at |east an epitope within this
region (especially, e.g., 20 including the a-secretase site 15414)g0®pihe
site at which antibody 266 binds), such antibodies are effective in the
met hod of the invention. By "antibody" is neant a nonocl onal anti bodyper
se, or an imunologically effective fragnent thereof, such as an Fa,,

Fib-, or F(ab)2 fragnent thereof In some contexts, herein, fragnents wll
be nentioned specifically for enphasis; nevertheless, it 25 will be
understood that regardl ess of whether fragnents are specified, the term

"anti body"” includes such fragnents as well as single-chain fornms. As |ong
as the pr ' ef.ai-ns e _ability specifically to bind its intended -

t ar get, aﬁ%ﬁf’{?‘%m{‘ = &w aWMeSest er AD peptide from its carrier
proteins in- bl o§.d, ii) is included within the term"antibody." Al so included
within  the deft8e bhowgthe pogntageof the Afppeptide vattaliavit ok WRighyf O M5,

gengral |y gdesi regi.ons, of antibodies with this specificity.
Preferably, btﬂ%ﬁ%a?%r?g&c/tehg%éhl ?g‘;‘glyf’ﬁén%lff?%m’é@b 296 fupefiorhes thometdcuip

are producedghteminfifiofithridiylysidmefpimul ati on of the typically nurine or

ot her  non huma&_anti bodies with the appropriate specificity is required in
order to convefgueeshoms the penvenieationannd BAntfohelinase maof ARW pPpoTIIhe

gl ycosyl at 1 ho 2 4 AUG 203k, WO 01/ 62801 PCTIUSO /06191 10

gl ycosyl attgag's%érr#f %‘%ﬁf%@éﬂaa@emfm gidher Q0180688 pgrof el P66 hya fireten bf nked
via disul fime bonds, as is well-known. The basic antibody structural unit

i s-known to conprise a tetraner.. Each tetramer i conposed of two

S
i defiti cal pai r FigHre3dl shoepstthel quanitity 66ABRERAPAJositdNi; " i ghti7igabout
525 kDa) P%Rg%‘*ﬁf'ce '.'hﬁgv y ‘%J&Zi L ( abou_t]3 0?70 ﬁ%). #%E%ecrﬁ?ﬁtg& g'lr@% nal
portion of e CRECRE ﬁ&%ﬁ&ﬂ%ﬁ@, pelylabi266f Figwe 8Bldhow: eortdiftied
-nor e an nef dsiselfesilit Wathiphentdi 8spANSI bl e for antigen recognition. The
carboxy-term nal portion of each chain defines a constant region primarily

responsi bl e f o i@Fedschows thapalymeleotide béquehedsir efiessdStintdrEld %6 JAHIE.
mu, al phachﬁﬂ‘fﬁoh?ﬁﬂgjﬁi %@g %Eaig are 10 cl assified as ganma, nu, -al pha,
delta, or epsilon, andd e’ﬁg B e poung acid gedesder thg@xprebsg¥| | gA, | gD
ankp | gE, hempaized 266 hghﬂbhhiﬁ%oﬂr@aﬁl_djﬁg% Qﬁwﬁ@ifﬁhﬂhe V%)Li abl e and

a Tgfar

constant regions arg ilOI ned ¥ __Fegion of abou re am no

aci ds, with the'S1&qvyhowstheine nslsotide saquengps dor’ @preseinis Gnhiza 085 hdfymor

am no aci gkain {os Ih'ﬁ}bfg R h O each light/hgavy chain pair form'the

ant i body bi ndi ng Igiﬁfe. ‘?%f %@@g%‘ﬁﬁ‘?ﬁ % i%ﬁﬁ?f’%ﬁgj&%eﬁﬁﬁﬁﬁ%g sites.

The chai n-ﬂ“laﬁmzﬁﬁﬁd)h@avyhhajm(m@pﬂﬁﬁﬂéto QEQQDtNO?uOJVhé,ﬂnQ{&gﬁe' y conserved
SO :

framewor k regi ﬁ@ré E@ai;l%isﬁf mggo%l%ﬁ%u%gfar vari ab

20 Figure 7 is a plasmid map of pVgl-Hu266.

P
/

- Modes of Carrying Qut the Invention

The AP peptides that circulate in human biological fluids represent the carboxy
~ terminal region of a precursor protein encoded on chromosome 21. Tt has been reported
from the results of in vitro experiments that the AP peptide has poor solubility in

25 * physiological solutions, since it contains a stretch of hydrophobic amino acids which are a
part of the region that anchors its lIonger prgcur;sor to the lipid membranes of cells. Itis
thus not surprising that circulating AR peptide is normally complexed with other moieties

_ that prevent it from aggregating. This has resulted in difficulties in detecting circulating
AP peptide in biological fluids. |
30

The above-mentioned patent documents (U.S. patents 5,766,846:.5,837,672 and
5,593,846) describe the preparation of antibodies, including 2 monoclonal antibody,




regions, also called conplenentarily determ ning regions or CDRs. The CDRs
fromthe two chains of each pair are aligned by the franmework regions,
enabling binding to a specific epitope. From N term nal to 4 tASGn?l4]
both |ight VA8/A88Yy chains conprise the 20 dommins FRI, CBRIUSHARICDR2,
FR3, CDR3 and FR4. The assignnent of amno acids to each domainis in
accordance with well known conventions [Kabat "Sequences of Proteins of
|.mmunol ogi calesignated elohg 256 wikidhakad niskd bydins, o hbebédnshoRatth ® edfbicallyléd87
and- 1991; Chothia, et _al., J. Ml. Biol. 196:901-917 (1987): othia, ef"
)

al ., Nat ur e apfplidy somprising smg) acidsis-28s0f the (8| peptidel cFlag prosent applicants have

nonocl onal q-g“ | £S: | 1.y Be geper at ed L.t h . appE,opLi )

speci ficity by @@gin%glpﬁ%&%ﬁﬁ%&es" f_T] g?-lgr?rr'r’ﬁﬁ"’lrlolnza (fo\(l)l\l%ra%fto gﬁ%@%é’ﬁﬂ ng
hybri dormas elseoete it tisihodyidycgoict BﬂAg,ebrle%bR:fto %@q&m@ﬁfﬂ&%bﬁmﬁ;&ﬂb@;‘%d@ se
imortalizing them and culturing the hy to

)i

. ridomas or immortalized cells
assess t hemvenr effechizelyfpm praceomaolepdari compiaxgs. This sequeghramantilledeet wa A

ti bodi . t i i 7] ., rabbit, rat. ,
For owamp e Paigs SRRt Bl e anet i Fierfadt Ly SRlmafie dptcedig ifhe 5. 55
region of theaitdBiReTsi flaqey foRRa@Rd  Tlis] ﬁtﬁoéi'é?éﬁﬁi%eciﬁbﬂ{rﬁ%diﬁé@ioe{eh@ées

for reconbi nant mani pul ati on can be obtained by retrieving the nucleotide

sequences erbdEimgURgSTHETbyconwerting dreyn foradmmanizedyfomi, ddfen themppottiity el |

that 2 4 AUG | US01{/06191. .produces it.. S

nucl eot i deusﬁeeéggégh&?o@y%%%%# %%d %S@?ﬁ%&oﬁmg%%aﬁgetaﬁ?ﬂ%{%ewﬁﬁ mani zed
formQ By " hfommitiaac{deta-adigldid plagues® ThéseRBndifibhdiacdé, R noted #6618 ps&6linical
partially or fully —of amno acid sequences derived froma human” anti body
gem% i ne” by 2Bf chpicalplzhemes 5, Bawa's syudspms,and pre-cliwiast and elinigalesrebnalranyloid
conpl enment ara}]g% ?@ ermning regions (CDR). The sinplest such alteration my
consi st sinp 8 ubstituting the constant region of a human. anti body for
the nurine const ok used hiexin, théwerd teeat tincladdsnharapeaumtia treatmidni evicdhé Fes@iitiéh Ch

S B ARG e
ant i idy andnf¥etiol df GRRpbSiAS HRurtOnilPRAcERSHEY. t echni ques that are by

now wel | known in the ‘art. The framework regions of the variable regions

are substituted By fhenatomabapiodiasdghdt biveirio theamiamglonrefdiPpeptide’disimepnt t he

non- human CDR substantially intac r_even replacing the COR with

sequences &%%%goaafﬂﬂé‘?Pﬁ'%M%%ﬁ%?Mhaﬁ\éiw%ﬂ (e B £ePreseBupg #Huced

in geneti calehtopd@stidin&hdfiveS AT AR SHRIBhiieepiRaRAd

correspond tei(; hIt)Jman | mmune MS Ap. Borie ﬁb{ﬁg%e{e&
As long as the antibody binds at least an epitope within this region (especially, e.g.,

20 including the o-secretase site 16-17 or the site at which antibody 266 binds), such

)

amtibodies are effective in the method of the inveﬁtion.

By “antibody” is meant a monoclonal autibody per se, or an imimunologically
effective fragment thereof, such as an Fap, Fay, or Fipy2 fragment thereof. In some
contexts, herein, fragments will be mentioned specifically for emphasis; nevertheless, it
25 will be understood that regardless of whether fragments are specified, the term “antibody”™

includes such fragments as well as single-chain forms. As long as the protéin retains the

ability specifically to bind its intended target, and in this case, to séquester AP peptide from

Its carrier proteins in blood, jt is included within the term “antibody.” Also included within
, the definition “antibody™ for éxample, are single chain forms, generally designated F,

30 regions, of antibodies with this specificity. Preferably, but not necessarily, the antibodies
useful in the invention are produced recombinantly, as manipulation of the typically murine
or other non-human antibodies with the appropriate specificity 1s required in order to
convert them to bumanized form. Antibodies may or may not be glycosylated, though



15 systens. As nentioned above, it is sufficient for use in the nethods of
the invention, to enploy an immunol ogically specific fragnment of the

anti body, including fragments representing single chain fgrmyecANumMmni zed
ant i body i/shefers to an anti body conprising a human f RS at

| east onéa%DFéEIfsrgm a non-human anti bogdy, and in which anyi)gonstgﬁffm} egi on
present is 20 substantially identical to a human i munogl obul i n const ant
region, i.e., at |l eas bout 85 90%  preferably at _|east 95% i dentical.
Hence, al |545°3F§1§166faﬂ5%%§mp pesdersgdh A dics arsapeperbnaesnligkedida dispdfidear e
subst ant i glgh¥s lad@ktiERhodwR COrresponding parts. of one or nore native
human i munogl obul i n sequences. For exanple, a humani zed i nmunogl obulin
woul d typi cal I'Ehertasicantbrfassclurad mnites keowntesenyaist abiéteameygEash/ tetramer is

constant region i bady.. 25 Humani zed antj bodi es have at |east three
ot ont ol AP RO O A R TR AT BRI o CHPfer A Bt PODE B8 gt (b,
hungin t hergmina) hhd BRS a%gre%ffs ERirefabsRITAL70MEDE). OthelaniReUiBHhindl polfdh dith6lk act

better with thé other of "the human i'mmune system (e.'g., destroy the
t ar get celdbginrpeladesfa variabletregion pf ahowipPleiecHi0 atapens@erino ssidopimadiy y ( CDC)

or anti body- nt .cellular.cvtotoxigit 30 (A e 2 he n
Crmne. oy PR BRRCE nEEn rto Rty Theghbinicnimel pithlr cith chatn detiES a
humani zed (AsthitGeyion pri 'Wﬁ@ﬁg@iﬁ%ﬁh@ﬂﬁt@fﬁn&m.anti body response agai nst
such an WO 01/62801 12 2 4 AUG 2004 PCT/US01106191 injected anti body

shoul d be | ess Higkfrhaipsiareselassifiedian gpmmaors; alphsndfamede. dheavyshiging areg

pasdially | Ler] ' . -1.0j ect - ant [ bodi es~have
ot 7ot TRt ELR! 1, APh. AORY or ol Bl AR RE HABBR, bR 0
t han t he HgM,IgA figDofndgBpuespeativelp.dWathin liphtemidd@atyichaiiisy et vabiablatangodi es
wi 'l have a half-life ess_e&“)al ly, identical to naturally occurri ng human
ant i bodi e<SONIPHIGHIARS TrAPP Bhdresien pf BB AE on BYES anBioeid; ith therhavy -

desi gn of dhuABMNCARHAEANED BBUh bPSHIRYP i@ bfniffhcigt as fol lows. When —an
amno acid falls under "the follow ng category, the franework am no acid of

a human i nmunddieotariable regiotmeoficgetulighttheayyt crain patufiogl thb abiibydyiténdiepkitced by
oo . - G e o : g

Cabhor 1 mAmBGHEB T itbody his e hifiehe B, e e e i BT b miomEeRL gl on of

the acceptsgicindeiientiofy cofisericd fitidisbtk rdg@bns (ORY foihSABBSEORcaridblet hat

position, whereas the corresponding am no )
regions, also called complementarily determining regions or CDRs. The CDRs from the

two chains of each pair are aligned by the framework regions, enabling binding to a

specific epitope. From N- terminal to C-terminal, both light and heavy chains comprise the
20 domains FR1, CDR1, FR2, CDR2, FR3, CDR3 and FR4. The assignment of amino acids
to each domain is in accordance with well known conventions [Kabat “Sequences of
Proteins of Immunological Interest” Natio'inal Institutes of Health, Bethesda, Md., 1987 and
1991; Chothia, et al., J. Mol. Biol. 196:90i—917 (1987); Chothia, et al., Nafure 342:878-883
(1989)]. " : -

25 As is well understood in the art, mbnoc_:lonal anfibodies can readily be generated

e

with appropriate specificity by standard techniques of immunization of mammals, forming
hybridomas from the antibody-producing cells of said mammals or otherwise
immortalizing them, and culturing the hybridomas or immortalized cells to assess them for
the appropriate specificity. In the present case such antibodies could be generated by
immunizing a human, rabbit, rat or mouse, for example, with a peptide representing an
epitope encompassing the 13-28 region of the AB peptide or an appropriate subregion
thereof. Materials for recombinant manipulation can be obtained by retrievin'é t:he

nucleotide sequences encoding the desired aatibody from the fiybridoma or other cell that



acid in the donor inununoglobulin is typical for human immunoglobulin at
that position; (b) the position of the amno acid is-inmmediately adjacent
to one of the CDRs; or 15 (c) any side chain atom of:a framvorkGai#no
acid is w WOe/aa8ut 5-6 angstrons (center-to-center) of argr/asavesedt a CDR
amno acid in a three dinensional inmmwnpoglobulin nodel [Queen, et al., op.
cit., and Co, et al., Proc. Natl. Acad. Sci. USA 88, 2869 (1991)]. Wen

h of th ' A CTHbl . | 0
mminogl obuPl ond ey RulBfidBRr kAR RS RRL RN oA AR
iS_ 20 unusbamafiged foumman i mmunogl obul in at that position, such an amino )
Bosi t1 on. A pr of E9y LUPHREN LRI nis G & snbodihii s EAmPOTAPORHE S Bty
anti body 266famhfi® actd BauicesddBiriazRM 2 BB YREANE Séec?ﬂnhsxgt‘ré‘%%g.lr%é‘glégptﬁfggd nce

sequences: |ight chain CDRl: 25 1 5 10 : 15 Arg-Ser 1
Tyr Ser Aspobayanihedphavizg non-bumpp sompleE@ntabitfdettiminingregions (FDEPRPRe 30 1 5

by |
L Val S rq.+.P r (SEQ I.D NO, 2). 1ight .chain 1L 5 35 Ser Gn
o Thr o o stleshifu et olagni ABbiydr bt b Yoyt reign oha pomgn.
Ser Met Ser afificQy!for thOntkiné Qonstark r@i&&@%&s&&%ﬂ@ﬁﬂﬁﬁﬁrﬁ@hﬂﬁwl >
heavy chain COR2: 1 5 10 15 dn Ile Asn Ser Val Ay Asn Ser Thr Tyr Tyr

Pro Asp Thr mgXhaygsuffcigniislow immumggenicity te/be peseptablehfer phanmeeutical use.
Preferably, however, the variable region of the antibody and even the CDR is also

Z

10 humanized by techniques that are by now well known in the art. The framework regions of
) -the variable regions are substituted by the corresponding human framework regions leaving
the non-human CDR substantially intact, or even replacing the CDR with sequences '
derived from 2 human genome. Fully human antibodies are producéd in genetically
modified mice whose immune systems have been altered to comespond to human immune
15 systemns. As mentioned above, it is sufficient for use in the methods of the invention, o |
employ an immunologically specific fragment of the antibody, including fragments
representing si'ngle chain forms.
A humanized antibody again refers to an antibody comprising a human framework,:
at least one CDR from a non-human antibody, and in which any constant region present is
20 substantially idenfical to a human immunoglobulin constant region, i.e., at least about 85-
90%, preferably at least 95% identical. Hence, all parts of a humanized antibody, except
possibly the CDRs, are substantially identical to corresponding parts, of one or more native |

..‘.‘ ,«
R

haman immmioglobu]jn sequences. For example, a humanized immunoglobulin would
typically not encompass a chimeric mouse variable region/human constant region antibody.,

25 Humanized antibodies have at least three potential advantages over non-humaﬁ and
chimeric antibodies for use in human therapy:

1) because the effector portion is human, it may interact better with the other parts
of the human immune system (e.g., destroy the target cells more efficiently by
complement-dependent cytotoxicity (CDC) or antibody-dependent cellular cytotoxicity

30 (ADCC)). '
2) The human immune System should not recognize the framework or C region of

the humanized antibody as foreign, and therefore the antibody response against such an

]



Ay Asp Tyr (SEQ ID NO:6). 10 A preferred light chain variable region of a
humani zed anti body of the present invention has the fall meﬂU@n}WO acid
sequence, in which the framework originated fromhuman germine

segrment sWIRYESUNd J segnent Jkl, wi th,several amino aci dPEXBEOLPESIONS to
t he consensus am no acids in the sane %uman V subgroup to reduce potenti al

I mmunogenicity: 15 1 5 10 15 20 Asp Xaa Val Met Thr A n Xaa Pro Leu Ser Leu
Pro Val Xagedehantitod?Sh@fld Bk jesClinnRzaindl atctally fordgbaon-Byusiadagtiteely cser A n
Ser Leu Xaa, . 35.40.45 . Tyr Ser Asp Gy Asn Ala Tyr Leu H's Trp Phe Leu dn.
Lys Pro 56%ﬁ86°"e%°519¥1’6§@“§811yﬂo Xaa Len Leu lle Tyr Lys Val Ser Asn

Arg Phe 65 70 i : ; Th
ASp 30 35 80 55 B it Hb ol 1A bR oS e R BT Yaa

Val 95 10&umes cirgyletionymudly shogter it@nrihehalf-Tiffie of wenareéntibodiesr fnjddied Rimaized Xaa
ég i t iGo% -é-gﬁrl °>8\?)% w gf" éﬂa@&%ﬁscﬁ%@b{ ’ﬁgﬂ%‘l’laﬁ)ﬁé\g 7 \Mrg’%gr‘f%gg h}égn;(? a‘p gts ition
14 is Thr aftibodeds, allo¥fiag 8naR@Sindiley3 fdqubst dddes &bePiPen. Xaa at position 30 is
He or Val; 45 Xaa at position 50 is Arg, On, or Lys; Xaa at position 88 is
val or Len; WOThedesigizofihumanized immmnoglobulins may be carried out as follows. When
an amino acid falis under the following category, the framework amino acid of a human
immunoglobulin to be used (acceptor immunoglobulin) is replaced by a framework amino
10 acid from a CDR-providing non-human immunoglobutin (donor immunoglobulin):
f (a) the amino acid in the human framework region of the acceptor immunoglobulin
is unusual for human immunoglobulin at that position, whereas the corresponding amino
acid in the donor immunoglobulin is typical for human immunoglobulin at that position;
(b) the position of the amino acid is immediately a&j acent to one of the CDRs; or
15 (c) any side chain atom of a framework amino acld is within about 5-6 angstroms
(center-to-center) of any atom of a CDR amino acidina three dimensional
Immunoglobulin model [Queen, ef al., op. cit., and Co, et c:zl ., Proc. Natl. Acad. Sci. USA
88, 2869 (1991)]. When each of the amino acid in the human framework region of the
acceptor immunoglobulin and a cotresponding amino acid in the donor immunoglobutin is
20 unusual for human immunoglobulin at that position, such an amino acid is replaced by an

amino acid typical for human immmoglobulin at that position.

oy A preferred humanized antibody is a humanized form of mouse antibody 266. The
CDRs of humanized 266 have the following amino acid séquences:
light chain CDR1:
25 1 s 10 i i5
Arg Ser Ser Gln Ser Leu Ile Tyr Ser Asp Gly Asn Ala Tyr Leu His
{SEQ ID NO:1)
light chain CDR2:
30 1 5
Lys Val Ser Asn Arg Phe Ser (SEQ ID NO:2)
light chain CDR3:
1 5 .
35 . Ser Gla Ser Thr His Val Pro Trp Thr (SEQ ID NO:3)
heavy chain CDR1:
1 s
10 Arg Tyr Ser Met Ser (SEQ ID NO:4)

p Xaa Ay



Xaa ‘at position 105 is Gn or Ay, Xaa at position 108 is Lys or Arg; and
Xaa at position 109 is Val or Leu. 2 4 AUG 2004 PCT/ US01/ 03%?1 @A@#
preferred heavy chain variable region of a humani zed -anti bo o% I%

present i%ﬁé@ﬁ?ﬂ has the fol | owing ani;no acid sequence, i RCWiiSeHodibe
framework originated from human germ ine VH segnents DP53 and J segnent
JH4, with several am no. acid substitutions to the consensus am no acids
i-n the sane beaviaehasmGBPRAp to reduce potential inmmunogenicity: 10 1 5 10
15 Xaa Val @& n Leu Val G% Xaa Gy Gy Gydeu Val Gn Proi@y 15 20 25 30
Ely Ser Leu GAPEIJr%ﬂS‘SéerCV%l AL¥ 3raSSe ) @hr Gy Pive FRArAfhEhSam13Gy=i01%5 (shng
Tyr §er vet 8ePO: p Val Arg Gn Ala Pro Ay Lys Gy Leu 50 55 60 20 Xaa
Leu Val Ala G.n |le @sncén Val @y Asn Ser Thr Tyr Tyr 25 30 35 40 65 70
75 Pro' Asp SPRY cra ‘Arg Phe Thr Ile Ser Arg Asp Asn Xaa 80 85 90
Xaa Asn Thr u e ' _Asn Ser Leu Arg Ala Xaa Asp 95 100 105 Thr
Ala Val Tyr T nggY‘kl gsgéﬁljﬁé'éﬁzp Tyr Trp Ay Gn @y 110 Thr Xaa Val

Thr Val Ser Ser (SEQ ID NO 8) wherein: Xaa at position | is GQu or dn;
Xaa osityon.7 iS.Ser, or Leg; Xaa at.position 46 is Gn, Val, Asp, or
Ser . ﬁ)t P A preferredshé? cha?n vaﬁa%’le region of aphumamzed anubogy of the present invegtion

has the following amino acid sequence, in which the framework originated from human
germline Vk segments DPK18 and J seqment Jk1, with several amino acid substitutions to

the consensus amino acids in the same human V subgroup to reduce potentialn

7y Immunogenicity:
15 1 5 10 15
Asp ZXaa Val Met Thr Gln Xaa Pro Leu Ser Leu Pro Val Xaa Xaa
20 25 30
20 Gly Gin Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Xaa
35 40 . 45
Tyr Ser Asp Gly Asm Ala Tyr Leu His Trp Phe Leu Gln Lys Pro
50 55 - 60
25 Gly Gln Ser Pro Xaa Leu Leu Ile Tyr Lys Val Ser Asn Arg Fhe
‘ 65 70 : 75
Sexr Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
30 80 85 20
Phe Thr Leu Lys Ile Ser Arg Val @lu Ala Glu Asp Xaa Gly Val
Oy 95 100 _ 105 -
~"35 Tyr Tyr Cys Ser Glmn Sexr Thx His Val Pro Trp Thr Phe Gly Xaa
110
Gly Thr Xaa Xaa Glu Ile Lys Arg (SEQ ID NWO:7)
wherein:
40 Xaa at position 2 is Val or lle;
Xaa at position 7 is Ser or Thr;
Xaa at position 14 is Thr or Ser;
Xaa at position 15 is Leu or Pro;
Xaa at position 30 is He or Val;
45 Xaa at position 50 is Arg, Gln, or Lys;
Xaa at position 88 is Val or Leu;



Xaa at position 63 is Thr or Ser; Xaa at position 75 is Ala, Ser, Val, or
Thr, Xaa at position 76.s Lys or Arg; Xaa at position 89 22@5’{]2@5 Asp
and Xaa at 03|t|on 107 is Leu or Thr. 2 4 AUG 2004 WO 01 1

PCTI Us01/ 813428015 A particularly preferred |ight chain vaRGHBSM/068 on of
a humani zed ant| body of the presentl4nvention has the follow ng anmino acid
sequence, in which the franework originated from human gernline Vk
segment s DPKI 8Xamet ppsitiegri®htis Gkior Gyt h several anmino acid substitutions
to the conse‘ns no acﬁﬁ f; the sarre human V subgroup to 5 reduce '
pot enti al |rrrru Osﬂ‘?n & 4 Val Val'Met Thr A n Ser Pro Leu
Ser Leu Pro Valxzﬁatﬂg@mogqi)gésegormumy G@n Pro Ala Ser Ile Ser Cys Arg
Ser-Ser Gn Ser Leu lle 35 40 45 Tyr Ser Asp Gy Asn Ala Tyr Leu H's Trp
Phe Leu Gn Lys Pro 15 50 55 60 dy Gn Ser Pro Arg Leu Leu Ile Tyr Lys

Gy Ser Gy theAREenta By fnddyaifile Slon B iy atifbort) S i mrss
Asp Val @ iylv&ﬂ:[ongﬁs TR0l OFing 2idy &cﬁiéécrd’e}l&e ﬁii!’fivgﬁllfy §ﬁram-EWor1H)ﬁ%M%ioed9 (ﬁnTrP

Thr Phe GI\KGH 30,110 dvy Thr_Lys Val du Arg (SEQ I
particul ar %WWESM ﬂﬂér“&mnfrﬁiﬂ @nﬂtﬁevar amine acddl ant i body

of the pr h
t he frammﬁ%;ﬁ&ug%ﬁgﬁéa%a%ﬁ 1uman g@% nel{'}% sSe ﬂg eBﬂﬁ’V\galc
segnent 3HmmundgedifitE:5

10 1 5 10 . 15
Xaa Val Gln Leu Val Glu Xaa Gly Gly Gly Leu Val Gln Pro Gly

oy

20 ' 25 30
15 Gly Ser Leu Arg Leu Ser Cys Ala Ala Sex Gly Phe Thr Phe Ser
35 40 45
Arg Tyr Ser Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
50 55 60
20 Xaa Leu Val Ala Gln Tle Asn Ser Val Gly Asa Ser Thr Tyr Tyr
65 70 75 -
Pro-Asp Xaa Val Lys Gly Bxg Phe Thr Ile Ser Arg Asp Asn Xaa
25 80 85 , 90
Xaa Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Xaa Asp
95 100 105
20 Thr Ala Val Tyr Tyr Cys Ala Ser Gly Asp Tyr Trp Gly Gln Gly
. 110 .
Gy Thr Xaa Val Thr Val Ser Ser (SEQ ID NO:8)
35 wherein:
Xaa at position 1 is Glu or Gln;
Xaa at position 7 is Ser or Leu;

Xaa at position 46 is Ghu, Val, Asp, or Ser;
Xaa at position 63 is Thr or Ser;

40 ' ~ Xaa at position 75 is Ala, Ser, Val, or Thr;
Xaa at position 76 is Lys or Arg;
Xaa at position 89 is Glu or Asp; and
Xaa at position 107 is Leu or Thr.



35 Gn Val Gn Leu Val Qu Ser Ay Ay Ay Leu Val Gn Pro Ay 20 25-30
Gy Ser Leu Arg Leu Ser Qys Ala Ala Ser Ay Phe Thr Phe Ser 40 35 40 45
Arg Tyr Ser Met Ser Trp Val Arg Gn AIa Pro Ay Lys @y Leu Lo AY5 #B+ 45
G n Leu VaWONH6281 || e Asn Ser Val , Asn Ser Thr Tyr TyrPEBUBGLGSe1 Pro
Asp Thr Val Lys Gy Arg Phe Thr Ile Se]T Arg Asp Asn Ala 80 85 90 50 Lys
Asn Thr Leu Tyr Leu G n Met Asn Ser Leu Arg Ala A u Asp 95 100 105 Thr Al a
Val Tyr Tyr Cys A parSeulasly prefisredlyght Chain GhiabR regfan/of lﬁuﬁ&ﬁé&ﬁﬁb of the
01/62801 16 _PCT/ USO/OGjaﬁsl 110 Thr Leu Val Thr Val Ser Ser (SEQ I NOlO)
5 A pref er r BFFSFRiGRYIEAL bas thgollowingarine acid sequsner; ibWhichdhe framework nvent i on
has the angg i Ser ro .
Leu Ser Leu Prggﬁ%glcﬁ%}%%gﬁ%e 1o 20@%9%‘6511%?%%% s %%1%3 oys
Arg Ser Ser aminp ®ad substitutions tq’iﬁe4ms¢ﬁslﬁ3ﬂmﬁew@ssmt&yan&shun&hmVT$ab tbil S
Trp e Leu s Pro G er 20 Ser Ay Val Phe Thr Leu 25 30 50 55
60 |5’ho Arg e@“@eté “‘i“'”llémﬁ‘}%"ﬁ% 4l Ser Asn Arg Phe 65 70 75 Pro Asp Arg
Phe Ser AyiSer Ay Ser dsy Thr Asp 10 15 '

Asp Val Val ‘Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu

20 ) 25 30
10 - Gly 'Gln Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Ile

35 40 45
Tyx Ser Asp Gly Asn Ala Tyr Leu His Trp Phe Leu Gln Lys Pro

:7-";:-)15 50 55 60
R Gly Glu Ser Pro Arg Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe

65 V 70 . 75
20 Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp

80 8b 20
Phe Thr Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val

95 100 105
25 Tyr Tyxr Cys Ser Glm Ser Thr His Val Pro Trp Thr Phe Gly Gln

110
Gly Thr Lys Val Glu Ile Lys Arg (SEQ ID NO:9).

30 |
A particularly preferred heavy chain variable region of a2 humanized antibody of the
present invention has the following amino acid sequence, in which the framework
£ originated from human germline VH segments DP53 and J segment JH4:

1 5 10 15
35 ~ @lu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly

20 25 30
Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser

40 35 © 40 45
Arg Tyr Ser Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu

50 55 60

45 Glu Leu Val Ala @ln Ile Asn Ser Val Gly Asn Ser Thr Tyr Tyr
65 70 75

Pro Asp Thr Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala

. go 85 20
50 Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp

95 100 105
Thr Ala Val Tyr Tyr Cys Ala Ser Gly Asp Tyr Trp Gly Gln Gly



80 85 90 Lys Ile Ser Arg Val Qu Ala Au Asp Val @y Val 95 100 105 Tyr
Tyr Cys Ser Gn Ser Thr His Val Pro Trp Thr Phe Ay G n 17.0 ééS 20 Qdy
Thr Lys Val Qu Ile Lys-Arg Thr vVal Ala Ala Pro Ser Val 1f5_*f HH5  phe

| 1e Phe M@OP6280Ger Asp Gu A n Leuikys Ser Ay Thr Ala 14&ri¥de1dbd: 35 Ser
Val Val Cys Leu Len Asn Asn Phe Tyr Pro Arg Qu Ala Lys 155 160 . 165 Val
A@n Trp Lys Val Asp Asn Ala Leu A n Ser Ay Asn Ser An 40 45 170 175 180
Gn Ser Val Thr Gu A nidsp Ser Lys Asp Ser Thr Tyr Ser Leu 185 190 195
Ser Ser Thfhr gep Mald Theuveersdryserl a Asp Tyr G u LySskbsiplws:@200 205 210 o
Val Tyr Ala Cys GQu Val Thr Hs Gn Gy Leu Ser Ser Pro Val 215 50 Thr Lys
Ser Phe Asn Arg Ay Gu Cys (SEQ ID NO 11}. A preferred heavy chain for a
humani zed anti ggd&;of the present invention has the am no acid sequence: -
55 2 5 10 15 Preperedd i ght chainigr 2 bpgrgged aptibody pf thepressmt iraventdmhdgrtbe G y 2
4 AUG 200%&@%@&%&;7 PCT/ US01/ 06191 5 10 20 25 30 dy Ser Leu Arg
Leu Ser Cys Ala Ala Ser Gy Phe Thr Phe Ser 35 40 45 Arg Tyr Ser Met Ser

Trp Val Ar}g‘Gn Ala Pro 8y Lys Ay Leu 58055 60 15
Sp Val Val Met Thr Gln Sex Pro Leu Ser Leu Pro Val 'Thr Leu

10 _ 20 25 30
Gly Gln Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Ile

35 40 45

15 Tyr Ser Asp Gly Asn Ala Tyr Leu His Trp Phe Leu Gln Lys Pro

50 55 60
g Gly Gln Ser Pro Arg Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe

65 ' 70 75
20 Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp

80 ' 85 90
Phe Thr Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val

25 95 100 1lo0s
Tyr Tyr Cys Ser Gln Ser Thr His Val Pro Trp Thr Phe Gly Gin

110 115 120

3 Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val

125 ' 130 135
Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr aAla

140 145 150
35 Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Brg Glu Ala Lys

{fﬁ
L) 155 160 : . 165
Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln

40 170 175 180
Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu

185 190 195

45 Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Liys

200. 208 T 210
Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val

215
50 Thr Lys Ser Phe Asn Arg Gly Glu Cys {SEQ ID NO:11}.

A preferred heavy chain for a humanized antibody of the present invention has the |
amino acid sequence:

55 1 5 10 ‘15
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly



GnlLeu Val Ala @n lle Asn Ser Val @y Asn Sex Thr Tyr Tyr 65 70 75 Pro
Asp Thr Val Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn Ala 80 85 90 15 Lys
Asn Thr Leu Tyr Leu A n Met Asn- Ser Leu Arg Ala G u-Asp 0 25 49204 0fggs 105 -
Thr Al a VaWOgy62q8tr Cys Ala Ser AyqAsp Tyr Trp Gy G n G ypdi@sdildsish20
Thr Leu Val Thr Val Ser Ser Ala,Ser Thr Lys Ay Pro Ser Val 125 130 135
Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Ay Ay Thr Ala 140 145 150
Ala Leu Ay Cys Leu Val Lys Asp Tyr Phe Pro Qu Pro Val Thr 155 - 160 165
30-Val Ser Trp Asn Ser A wo0Ala Leu Thr Ser 28y Val H's Thr Phe 35 40 170 -
175 180 PrBLAISET\ERY PEg IGUNSSe CySeklaGhia |Sey Gir PBerThirebheSepr Ser Val 185
190 195 Val Thr Val Pro Ser - Ser Ser Lou GI% Thr A@n Thr Tyr Ile Cys 200

s4}
205 210 Ashoyalnfon e i Qubel B T} Lyscyll; Lo Lysitys val 218

235 240 45 AIa Pro Qu Ley Leu Gly Gy PrgsSer Val Phe Leu Phe Pro Pro 245
250 255 LyeiPreulyss Asp.cibhiid edn My Ve o967 adN Ged WhPRA G U Val Thr 50 55
260 65 270 Cys Val Val VaI Asp Val Ser Hs GQu Asp Pro Gn Val Lys Phe

70 75
Pro Asp Thr Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala

80 85 g0
15 Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp

95 100 105
Thr Ala Val Tyr Tyr Cys Ala Ser Gly Asp Tyr Trp Gly Gln Gly

220 110 115 : 120
Thr Leu Val Thr Val Ser Ser Ala. Ser Thr Lys Gly Pro Ser Val

125 130 ‘ 135
Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
25
140 145 150
Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr

155 - 160 165
30 Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe

170 175 180
Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val

35 185 190 195
Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys

200 205 210 A

40 Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val
215 220 225

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro

230 235 240
45 Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro

. 245 250 255
Lys Pro Lys Asp Thr Leu Met ¥le Ser Arg Thr Pro Glu Val Thr

S0 260 ) 265 ] 270
Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe

275 . 280 ‘ 285

55 Asp Trp Tyr Val Asp Gly Val Glu Val His Asn Bla Lys Thr Lys
290 295 300

Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Sexr Val

305 310 - 315
60 Leu Thx Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys



275 280
290 295
305 310
2 4 AUG
Lys Ay
Ser Asn
Asp G u
Gy Phe
Gn Pro
AspsQdy
Arg Trp G
Al a Leu
(SEQ I D
for the

285 Asn Trp Tyr Val Asp Ay Val Au Val H's Asn Ala Lys Thr Lys

300 Pro Arg Qu.Gu dn Tyr Asn Ser Thr Tyr Arg Val Val S er Val
315 60 Leu Thr 'Val Leu H's Gn Asp Trp Leu Asn Gy Ly U@ wpiTyr Lys
Ny0A1/63801 01/ 62801 18 PCTI USKE/ 06191 335 340 345 Pdiesepegishys Ala -
Gn Pro Arg Au Pro Gn Val Tyr Thr 350 320 325 330 Cys Lys Val

Lys Ala Leu Pro Ala Pro Ile Qu Lys Thr 35S 360 Leu Pro Pro Ser Arg
Leu Thr Lys Asn3@n Val Ser Leu 4 365 370 375 ThyzeCys Leu Val Lys
TYYYSPEYS S8l 2 AphdivAl Ala/dku @re A% P80 B856BO0yEFrThxd u Ser Asn Gy .

G u Asn Asn Tyr"és Thr Thr Pro 33%(5? 25 400 405 Pr&élVal Leu Asp Ser
S e Phe Ser. s Leu 4 415 420 _ Thr 5 Asp Lys Ser
efleGQ R éyy aIGllgh(él‘S Fe &é’ A PHI P3N SgF TR Met His G u

His Asn Hi's Tyr gdhr G n. Lys Ser Leu Ser Leu Sgr, Pro Gy Lys

NQ.el2prOher s&e AUE NGBS Al @eR08S! HlE bR aitnga] isghtAnd heavy chains
humani zed antibodi es of the present invention and for hunanized

2680 The i nmunogl obul i ngsgan have two pai#os of |ight chaigwsheavy chain
conpl exes,Tht CYedst Grelyhdily Bonpyt SirngSonesprIlvDAt 381 nEuse
conplenmentarity determ n| ng regions functi | onal ly joined to human franework

15

3

25

30

35

40

45

390
Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro

. 395 400 405
Pro Val Leu Asp Sex Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu

410 415 420
Thxr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys

425 430 435
Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser

449
Leu Ser Leu Ser Pro Gly Lys {(SEQ ID NO:12}).

Other sequences are possible for the light and heavy chains for the humanized _
antibodies of the present invention and for bumanized 266. The immunoglobulins can have
two pairs of light chain/heavy chain complexes, at least one chain comprising one or more
mouse complementarity determining regions functionally joined to human framework
Tegion segments.

In another aspect, the present invention is directed to recombinant polynucleotides
encoding antibodies which, when expressed, comprise the heavy and light chain CDRs
from an antibody of the present invention. As to the human framework region, a
framework or variable region amino acid sequence of a CDR-providing non-human
immunoglobulin is compared with corresponding sequences in a human immunoglobulin
variable region sequence collection, and a sequence having a high percentage of identical
amino acids is selected. Exemplary polynucleotldes which on expressmn code for the
polypeptide chains comprising the heavy and light chain CDRs of monoclonal antibody
266 are given in Figures 4 and 5. Due to codon degeneracy and non-critical amino-acid
substitutions, other polynucleotide sequences can be readily substituted for those
sequences. Particularly preferred polynucleotides of the present invention encode
antibodies, which when expressed, comprise the CDRs of SEQ ID NO:1 ~ SEQ ID NO:6,
or any of the variable regions of SEQ ID NO:7 — SEQ ID NO:10, or the light and heavy
chains of SEQ ID NO:11 and SEQ ID NO:12.



regi'on segnents. In another aspect, the present invention is directed to
reconbi nant pol ynucl eoti des encodi ng anti bodi es which, when expressed,
conpri se the heavy and light chain CDRs from an anti body of 2tshaupr@Bent

i hvention. W@01/628he human framework reggon, a 35 framewor k pei/psihabi €
regi on am no acid sequence of a CDR providing non-human inmunoglobulin is
conpared with correspondi ng sequences in a human i munogl obulin variable

regi on sequence Cﬂid[ﬁﬂjrm&leoﬁaaﬁwﬂl@pﬂ:ﬂﬂﬁﬁﬁtﬁéﬁﬁiﬂﬂi&n@xﬁ&sﬁ@ﬁﬁ@ﬁ&vﬁge of
i dent i cal arr:' nqp@gi_ds I s sel ected. Exenplary pol ynucleoti des, ich on

expressi on &9 tifie, sequsnte,apspbllinked4p e Tosnanizediimgaunogldbelin gnariing i ght-
chai n CDRs EM : ' e.qgiyven in Figures 4 d.5. .Due
to codon degener ag%? an %EAWT%%CES% ‘%{)]%‘35%?%’%0%%%?{‘%"?%%?%8’%% a%f’f?é?bly’
pol ynucl eot itheequeusmoentrobseghenceailll by esitlgdtic prombtek 8ystéhOitveckRILGABRSF
Partigcul arl referred pol ynucl egti des_of the present 1nvention encaode
ant i bodi es, %ﬁ’ﬁﬂw t%i‘#&%%ﬂ’?{a%ﬁlﬁ bpgicelindutrpmiral seqeapqsfonmokamyotiSEQ
| D NO 6, or has e ] Ha j .- NO. 1 or
the 11 ght _an amoy g Bl s IRALCRRT B b et telef it ycheiodiid R
f2004hWD 01/ l@?@(blpe,l eho:auc@smp:oﬁamecrml epa?nﬁm 'nﬂlseuﬁalﬂe' for\biigH lebyiixp ﬁs&igxll of
urther inc pression control. _polynycl eotide sequence operably
linked to tk@gﬁﬁcﬁg‘?ﬂ%}%éﬁq‘f‘aﬁﬁﬁn %Gﬁ%ﬁ&&&ﬂ%&mg@ga gationjof dhq lighi ghains,
natur al |'y- aseeey éliath, BEhlIR0Y G @or bORRAE ntiRl R Sind b Hob R or ol

expressi on control sequences will be eukaryotic pronoter “systens Tn vectors
capa e of sMEUERSEIM fymsmayfalewect i ng eukaryotic host cells, but

control sequence | ts . al so be ed ce .the vecgtor |
has-/been i ncor po?gieg%lc%hﬁéggeﬁg&g%% nglr%ipﬁ?sg%g?ﬁmgé’l@ﬂﬁ? pEut 1y, gxpressang
i's propagat ¢hib desited homadized aitbhodits cabbe firiied o a VRIS o8 nﬁfe%éft;pelém%leoﬁ

as desired, the collection and purification o

nucl eoti de seqguences, d ed,, )

the |ight c?a%‘f que %%‘33@% B syntbetigpligonusleptidesa pie.) and cemponsnts (etgacy, J, D,
anti bodi es, zRi 0PRnly 39WRALSHOL vaLLST ' Dogs l{n fornms may follow.
The nucl eoti de sggﬁgn)(r’:eswgg th ;ﬁ%gﬁga%\é\féeg\fﬁl on c@lg%a ﬂ‘%‘“%PPEﬁ"PF%fSthPWG
expridssi ng andeynibsioseduinsamisiazedinant inbthdd e pratuctien, bat SDNAf feqiRrtey Al Qlsh
of differenﬁ)eﬁgy&gcl eotides (genomic or cDNA, RNA, synthetic

ol i gonucl eotl , etc.) and conmponents (e.g., V, J, Db and Cregions), as
vel | as by a var itain¥arOdordiahf RERADNA GBI RIYEScan Wi HING] PRI RN m ¢
15 and synthetic sequences iség com"mgﬁﬁmet ho%anof 1%)Brlo (li.ICt I on, E@%ﬂo
sequences nmPOXp Procchares fiom o eatictyofmmaroraiisdntt prefeiably. kA imeaualicetB ealls be

i solated in | I kno rocedures froma.varjety. of human
cells, but g?lg?% aﬁ: gﬁfazﬁg%w&ﬁ\rﬁ%"f'ﬁ "}Ozg\g%b'%pg(gfﬂ:g_presentrmvenhonmﬂbe stmtlarly

20 derived from non-human monoclonal antibodies capable of binding to an epitope between

amino acids 13 and 28 of the AP peptide, which monoclonal antibodies are produced in any
‘} convenient mammalian source, including, mice, rats, rabbits, or other vertebrates capable of
producing antibodies by well known methods, as described above. Suitable source cells for
the polynucleotide sequences and host cells for immuﬁo globulin expression and secretion
25 can be obtained from a number of sources well-known in the art.
In addition to the humanized immunoglobulins specifically described herein, other
“substantially homologous™ modified immunoglobulins can be readily desi gned and
manufactured utilizing various recombinant DNA technigues well known to those skilled in
the arf. For example, the framework regions can vary from the native sequences at the
30 primary structure level by several amino acid substitutions, terminal and intermediate
_ additions and deletions, and the like. Moreover, a variety of different human framework
regions may be used singly or in combination as a basis for the humanized

immunoglobulins of the present invention. In general, modifications of the genes may be



The CDRs for producing the i nmunogl obulins of the present invention wll be
simlarly 20 derived from non-human nonocl onal anti bodi es ga&glﬁl e, of

bi nding to an epitope between _am no acids 13 and 28 of th Be@&[ de,

whi ch non®ol 62801 ant i bodi es are produced in any conveni engcesiRkiogn :
source, including, mce, rats, rabbits20or other vertebrates capabl e of
produci ng anti bodi es by well known nethods, as descri bed above. Suitable

source cel tendflpaccontiishal byuioirey bi@eB SAYGAGSHnRREs, RASE 2EGld BrdeRl

i mmunogl obul i n expressi on and secretion 25 can be obtained froma nunber of,
sources wePTH38EBHHS- i n the art. In addition to the humani zed i nmunogl obul i ns

specifically deggkif | : " tantial honol oggus”. nodi fi ed
i munogl obul i ns™ can Egel?’g‘g)%ugéég%%g%égﬁ pnmngﬁgpjaé%qrggnaf CPAMRY var i ous”
r econbi nanantibidy stuttntequasbembtiudedpwhichdrighemes fskdsk 6fle bmotdie art. For

lons can vary fromthe_native sequences at the 30

exagple, the fra r K r.ef |
prifary st OV:@I&*@C“B&G%&@%H%}W%%@@%@M{ dhesemolyneptids nal and

I nt er medi af@emaddiday®R | : | reover ariety of
it eront  pomat ey BereaCed By Bk lliic ARrobl S o S ol Vol 26
basi s for kewmintheatent byiinventiggstop cbdans apfhetdesiral les:tivis investirs @5ing kile-
general , Lfications of the gene be 24 004 WO 01/62801 .

PCTI USQl / gg‘%ﬁedclﬁbﬂ"?%%céﬁ : Cﬁé‘ﬁ 8’?’@ é@ﬂg‘épﬁé’@‘l&e %ﬁw oxadiar thafunge region

t echni questo 10&tedRal) RrotidnfC tSfole BHAA AR RESH | " eptd de
fragnents colrﬁrpri si@r(\g )gnl yggg porti%lﬁ of the pr%n%%gggfr@%éc@ngﬁt%ﬁr dmaty
be 1fr oduce¥WH with a DN A digheanht s possess one or nore 5 i munogl obul in
activities (e.g,, conplenent fixation !'activity). These pol ypeptide

f ragments may bésg,a PEBAOUSLY, Phegncedipginacieptide spguensies will he exprmssed idhasts by

met hods weige j - £ N . odons_at the.desired
locations in vect r%ﬂcgss%l%bgﬁ 8‘3&5‘?18%1’6’?‘5‘3?Jn’f}tea%é’ﬁé‘g’?%dft"se&ﬁ‘ﬁeg%e éif‘?té‘?m@-ll to
produce Fa®f)fn expression cmtraf degnerdee Thieseexpragionrvectoss 476 ofietlyTé@itabR in the
fragments. %n e. chain antibodi es ma .beegﬁéoduced by joining VL and 10 VH
with a DNAS RiEaisTASitherds crsames or e an intoghed par ok rerpshelupresom DNSduences
Wi L be exgbeaBaly, bRprdfiSveoftict Bill &&ﬁaiﬁ%ﬂ!é@@&?ﬁaﬁ%’s?e%?%&a%&%@ry i nked
to (i.e., positioned to ensure the functioning o an’expression control -
sequence. NIENELe iQPETL| dotection obthosa rellsttyasominey withithe desiled DNA sbifienbast

organi sns eit heg .as.:epL.SQNES .0 S ap,inte | part .of the host chronpsonal
DNA. 15 Commnlél",'%zle%fggsogﬁagﬁu\?i'(? o‘FSEJJAPH&‘Gﬁ%ﬁYﬁW%@%&QR%w Bfesofp g. ;
t et racycl i the presentiewiion. NOtHed oIl holftt Sitdb® foPfisd HORAe Eé‘n.lﬁhf shchasf or med

with the si.red ENA sequences. E. coli is a prokaryotic host useful
parti cul arP3Fifyssy F@mqﬂgmep@rqhm@mwmh@s Salmonella, Serratia, and various

20 Pseudomonas species. In these prokaryotic hosts, one can also make expression vectors,
which will typically contain expression control sequences compatible with the host cell

L) (e.g., an origin of replication). In addition, any of a pumber of well-known promoters may
be present, sach as the lactose promoter system, a tryptophan (irp) promoter system, a beta-
lactamase promoter system, or a promoter system from phage lambda. The promoters will

25 typically control expression, optionélly with an operator sequence, and have ribosome

binding site sequences and the like, for initiating and completing transcription and
translation.
Other microbes, such as yeast, may also be used for expression. Saccharomyces is
a preferred host, with suitable vectors having expression control sequences, such as
30 promoters, including 3-phosphoglycerate kinase or other glycolytic enzymes, and an origin
of replication, termination sequences and the like as desired.
In addition to microorganisms, mammalian tissue cell culture may also be used to

express and produce the polypeptides of the present invention. Eukaryotic cells are



the present invention. Oher mcrobial hosts suitable for use include
bacilli, such as Bacillus subtilus, and other enterobacteriaceae, such as
Sal nonel | a, Serratia, and various 20 Pseudononas spécies. 2k AH8s204
prokaryot i WOhi#2801 one can al so nmake expression vectors, WaCesyidehor
typically contain expression control sequences conpatible with the host
cell (e.g., an origin of replication). In addition, any of a nunber of
wel | - known pomaly preferfady bedaBse BEABEn of SHb1aR0d REN hﬁ&&?&bl%?gé& SHEEEM
a tryptophan (trp). pronoter system a beta- |actanmmse pfonoter system or a
pronot er sy3fEnneelghvlnsdyze begriryelopad ipthe st andsinluidt HRSCHONIelidiney, vasivhs ol

bi i ng. o t & ey W TP Bty o SR B o apel Bt ng ool fincs,
transcripti ¢ransforned B-askd, dliiran enBrfiic Ridae P BESInGUs sidsaAst Exﬂ%é’siﬁ so be
used for expression, Saccharonyces is a preferred host, wth suitable
vect ot s havi ﬁ@“’*@%&’@%&ﬁ ‘E?ﬁs Edhinchldesxpisssion sontenl spaugncepsyshaset erigin of

i ncl udi ng 31-@']1@%}9 | I | ytic.enzynes., and,an
origin of _rﬂ%gl i cat ?é?ﬁ ‘?‘3‘?%“%2??@%’?%&3‘%%98@%%“&#% on §iles; Sl as)
addition t oTibpemenbigdmesites, Rivanspliceasites, ipplyademydhtioncsile, Ui thBYcrtigalbe used
to express_and produce th ol ypepti des of fﬁg present invention.

Eukar yoti c EW%{rsgq'fnﬁesA %éﬁe Hg5STy caBoksegtemey pepoamoesiderivad fiout | y
Ceer ot mg | Bt el R B0 Ving PapiL bl inf P88 Moy ana

secreting intact immunoglobulins h een oped int
i nclifde theteddsecel | |ines, various COS cell Iines, Syrian Hanster Ovary

I-. 1ines, Hela, f er.ab | Il lines, .t f d
i i e e S S
vect ors f or lighteheineabbding sttuicAcds @ eRPRERSS EHirdt Qﬁu%ﬁée(ﬁfw;ﬁﬁfen%ﬁqﬁoas

an

an origin o a pronoter, an enhancer, necessary

f .replicatian
processi ng ﬁﬁ@?ﬁﬂh wel-kpayn mpghpdsswhich Narulrpedinglon thesiype sf cdliMir dipbti ce

sites, polypgdesabald eRich: 1308 L3RR G4 Bl ona erm.nat gr seguences.
Preferred expressiof cgﬁlﬁgﬁoggguences %rlsé&myé‘}ug’z‘a@‘qr?é@‘ﬂ%%%ﬂs’
i mmldogl obuwheregecrsinmPhécphatetiveament ks, elBmoh otiBa fidy bR MRed fdr bBher cellular

cyt onegal ov#'a{r)t‘%s1 and 10 the |like. The vectors contalning the nucleotide
sequences 0 Tt er est (e.g., the heavy and |ight chain encodi ng sequences

and expr essi on coRts GlpraRaTHERRICARDOG R HRASHERILS hdifilifly P altPRlfe! | Y

wel | - known net hods, which vary depending on the type of ce For
exanpl e, cafkdisreetherinteunoglobalindbinmod the presemihwentibin birz Belpldiedicol@ingot |

sed For ot o aad PGB TaE i bR At sHLS G ere o AP DB e E e
di e26rs, i nafifmitgiuelerse Phtise,dYdrd}R@YIC interaction column chromatography, gel
electrophoresis and the like. Substantially pure immunoglobulins of at least about 90 to.
) 95% homogeneity are preferred, and 98 to 99% or more homogeneity most preferred, for
pharmaceutical uses. Once purified, partially or to homogeneity as desired, the
polypeptides may then be used therapentically or prophylactically, as directed herein.l
25 The antibodies (including immunologically reactive fragments) are administered to

a subject at risk for or exhibiting Ap-related symptoms or pathology such as clinical or pre-
clinical Alzheimer’s disease, Down’s syndrome, or clinical or pre-clinical amyloid
angiopathy, using standard administration techniques, preferably peripherally (i.e. not by
administration into the central nervous system) by intravenous, intraperitoneal,

30 subcutaneous, pulmonary, transdermal, intramuscular, intranasal, buccal, sublingual, or
supposttory administration. Although the antibodies may be administered directly info the
ventricular system, spinal fluid, or brain parenchyma, and techniques for addressing these

locations are well known in the art, it is not necessary to utilize these more difficult



chains, or other inmunoglobulin forms of the present invention can be
purified according to standard procedures of the art, including ammoni um
sul fate precipitation, ion exchange, 20 affinity, reverse pRadsdalG 2004

hydr opho3¥@ 01/628@t act i on col unm chr omat ogr aphy, gel el ect pephsoeséis; and the
| i ke. Substantially pure inrnunoglobul pps of at |east about 90 to_ 95%
homogeneity are preferred, and 98 to 99% or nore honogeneity nost

pr ef er r ed, prb@durdeh THERERYEAiEPIT tHE BivenfidiE fre REELLY %h{ﬂé %
honogenei tI;/ as desired, the pol ypeptides ?ray theen eg use e=kéeﬁr ptg% |°5glly

or prophy|SEpledeshniques thatirelg on dle preiphieral cizdilation systeinb (Ctiecslvéntagds uditing

I mmunol ogi . ti.ve f.r ts) .are L histered to. ubject at risk
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() surfactants are often derived from steroids or are cationic lipids, such as
N—[l—(2,3-dioleoyl)propyl-N,N,N—ltﬁmethylammoniumchloride(DOTMA) orF vatious

compounds such as cholesterol hemisuccinate, phosphatidyl glycerols and the Like.

1

25 The concentration of the humanized antibody in formulations from as low as about
0.1% to as much as 15 or 20% by weight and will be selected primarily based on fluid
‘volumes, viscosities, and so forth, in accordance with the particular mode of administration
selected. Thus, a typical pharmaceutical composition for injection could be made up to.

_ contain 1 m sterile buffered water of phosphate buffered saline and 1-100 mg of the

30 humanized antibody of the presént invention. The formulation could be sterile filtered after
making the formulation, or otherwise made microbiologically acceptable. A typical
composition for intravenous infusion could have a volume as much as 250 mL of fluid,

such as sterile Ringer's solution, and 1-100 mg per mL, or more in antibody concentration.
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formulation is deS|gned In addition, it may be desirable enpl oy
controll ed rel eashe Idlowing exangrles gqengtended to illustrate but not to limit the invention.

20 The examples hereinbelow employ, among others, a murine monoclonal antibody

designated “266” which was originally prepared by immunization with a peptide composed

t ) of residues 13-28 of human A peptide. The antibody was confirmed to immumoreact with
this peptide, but had previously been reported to not react with the pepiide containing only

 residues 17-28 of human AP peptide, or at any other epitopes within the A peptide. The
25 preparation of this antibody is described in U.S. patent 5,766,346, mcorporated herein by

reference. As the examples here describe experiments conducted in murine systems, the
use of murine monoclonal antibodies is satisfac;tory. Howeves, in the treatment methods of
the invention intended for human use, humanized forms of the antibodies with the

’immunospecificity corresponding to that of antibody 266 are preferred.



bi odegradable filnms and matrices, or osnotic mni punps, or delivery

systens based on dextran beads, alginate, or collagen. 15 In sunmary,

formul ations are availabl'e for administering the antibodi es? #fAUGHh2804
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t he exanpl es here describe experinents conducted in nurine systens, the
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treatment nethods of _ the invention intended for human use, hunani zed forns

of the antibodi®s wi fmReeHb40 peptifieaipel nigimenaelersl ansihody 266 (describedatorof
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i ncorporated herein by reference). The saflples were
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conpl ex.

the AP peptide in response to detection mediated by antibody 3D6. Similar results are
obtained for human plasma. This was true despite the fact that A peptide could be
20 detected by SDS-PAGE followed by Western blot using the same technique and on the
. same CSF samples. Presumably, the detection of AR peptide was prevented by interactions
between this peptide and other factors in the fluids tested. However, when Mab 266 is
added to the incubation, characteristic bands representing sequestered A peptide
complexed to the antibody are present both in plasma and in CSF. The major band is at
25 approximately 11 nm hydrated diameter, corresponding to antibody monomer with an
additional smaller band at 13 nm corresponding to antibody dimer. "

Example 2
Specificity of the Sequesiering Antibody

Samples containing 50 ] of human CSF or 10 pl of APPV'F CSF were used.

30 APPY'F are transgenic mice representing a mouse model of Alzheimer’s disease in vs-rhich



Western blots of CSF either wwth or without 5 ng AR peptide shows no

evi dence of the A(3 peptide in response to detection nedi ated by anti body
3D6. Simlar results are “obtained for human plasma. -This wa< 4 raug §§§pi te
the fact tMROKURSYPepti de could be 20 detected by SDS-PAGE f ecirawetodivi
Western bl ot using the sanme techni que aQ%ﬂon the sane CSF sanpl es.
Presumabl y, the detection of AD peptide s prevented by interactions
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pl asma and in CSF. The major -band is at 25 approximtely 11 nm hydrated
di ameter, cOFFOUNSHH®g to antibody nonomer with an additional smaller

band at 13 nm corpRSRARR LPosh JLARL, 2 Specificity of the
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r's _di sease in which WO 01/62801 2 4 AUG 2004

mouse nodel of, Al.zhej
PCT/ USOL/ 06%?‘352?%6‘?@%%la@PGP@‘iﬂl@c‘W@éﬁ foflogtsei n transgene with a

fam lial Al zhei ”Mé@ﬁ@(%%%ggﬁﬁﬁﬁsi%@%s expressed and results in the
| e

production of human A(3 peptidtde 1nt éntral nervous system The sanples
wer e i ncubat ed w4b 468 (hindsootpositichol&28pbs (1 g) for 1 hour at room 5

t enperature and el rophoresed on a 4-25% NDGGE and bl otted onto

ni trocel | ul ose g%?ﬁ%&dﬁ’gﬁﬁ%éﬂ’&@m@nﬁ' @0%nt i bodi es were as fol | ows:
Mab @66 (bi nds tm@g@jé@gibg_s%gc@%);; Mab 4G8 (binds to positions 17-24);
QCB‘Ean (rabbit polyclonal for positions 1-40); 10 nouse |1gG
(non-specific); Mab 3B (indsigposiiopptishi ons 1-5); Mb 21F12 (binds to
posi tions 33-42); | nds.to.positions 1-17); and QCB40, 42
(rabbit polycl on%/l[asbl\%%lggﬁgldé%&mﬁ 3QT@5Det ection of the Al13 peptide
anti body conpl ex M#sGEL) @anis té pedtions IEXATRhe 1- biotin | abeled 3D6 (to the
AP peptide N-term nus) followed by streptavidin-HRP and ECL. Sim | ar
detection in hun&-ase: (rakhitealecdondls to apd@\Ps) some instances

sub Slt5' tuted Detection of the A peptide antibody complex was as described in Example 1 -
biotin labeled 3D6 (to the AP peptide N-terminus) followed by streptavidin-HRP and ECL.
Similar detection in human CSF incubated with Mab 266, in some instances substituted
QCBug, 42, which binds to the carboxyl terminus of AP peptide, for 3D6.

: The results showed that of the antibodies tested, only Mab 4G8 and Mab 266

20 permitted the detection of AB peptide.

The results showed that for human CSF, only Mab 266 and Mab 4G8 were able to
sequester in detectable amounts of an antibody Ap compléx (again, without any antibody,
no AB is detected). Mab 266 was also able to produce similar results to those obtained with
human CSF with CSF from APPY""" transgenic mice. AP peptide could be sequestered in

25 human CSF using Mab 266 regardless of whether 3D6 or QCBig, 42 antibody was used to
develop the Western blot. '

Example 3

Demonstration of A8 Peptide -266 Complex by Two-Dimensional Electrophoresis

A sample containing 50 ng AP peptide was incubated with 2 pug Mab 266 at 37°C
30 for 3 hours. A corresponding incubation of Mab 266 alone was used as a control.

The samples were then subjected to 2-dimensional gel electrophoresis.



QCB40, 42, which binds to the carboxyl term nus of A(3 peptide, for 3D6.
The results showed that @f the antibodies tested, only Mab 4G and Mab 266
20 pernmitted the detectien of AD peptide. The resul'ts showedit tAV&t 20br human
CSF, onl ywomabe®66 and Mab 4G were ablf to sequester in detBesARkeamOUNts -
of an anti body AP conplex a y J3 (gain, wthout any antibody, no AD s
detected). Mab 266 was also able to produce simlar results to those

obtained with CSF with E from APp 7tra en P peptide
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Denonstration of A Pe tide Two- Di nensi onal El ectrophoresis
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per pendi cyhahb,&hR ARl etbSo di nrensi onal flow and gel
separati on underegggﬁgh1 %rl ng%e‘ggm ng ‘{:48)’3% ‘ions by SDS-PAGE (Tricine urea

gel ) was per f oPonceaurs ithm@cﬁ&h@ﬁﬂrddenﬁae‘dlﬂﬁts aflepulisTeaREMitdd HARLbANES was
detected either by Ponceau-S staini 6% (any protein) or by specific

devel opneRf tisdicayy g behishaipsehMabi26o alene) Thwes eordirmeyl|thatodB pepiide wasise Af

| he H ce ni 0 entr | I ul ose
blnlods af 'Itqgrﬁ?%gﬁxggg%g rezlr6 r8h ? %gﬁt\ijﬂﬁﬁﬁ%aasto:ﬁggve%ﬁaa{ﬂ@&#m%ﬁz fgﬁﬁ chai ns
of- Nab 26&mb%6smﬁwmaﬁmatmmm&mea®de was in a 10 conplex
W|th Mab 266 as a band at 4 kD was observed that aligns with the size of
full length Mab 266 seen after the first di nension NDGGE. Exanple 4
Denonstration of Non-Equival ence of Binghglg4and Sequestration 4 peptide as
it circulates in plasma and CSF_ i s thought to be conta| ned in a 15 conpl ex
Wi th proteins, i Demonstration af dNon-He : sadiSequegtratien denonst r at es
that antibodies to apoE whi | e abIe to bind to the conpl ex, do not

wer'e 1 noubat oa o CIORRE e e B plthmh e FRTR, By fPR b QRS o 200 M0

15 complex with proteins, mcludmg apolipoprotein E. The present example demonstrates that

U’J

auntibodies to apoE, while able to bind to the complex, do not sequester apoE from the
remainder of the complex.
ApoE complexes (500 ng) were incubated with Mab or polyclonal antibodies to

apoE (2 ug) at 37°C for one hour. The incubated samples were then subjected to NDGGE

") using the techniques described in Example 1. Following NDGGE, Western blotting was
performed with affinity purified goat anti-apoE antibodies with detection by ECL. When
no antibody is present, apoE can be detected at 8-13 nm consistent with its presence in
lipoprotein particles. The presence of monoclonal or polyclonal antibodies to apoE results
in a population shift of apoE to a Iarger molecular species, a "super shift". This

25 demonstrates that the antibodies to apoE did not sequester, i.e., remove apoE from a

| lipoprotein particle, rather they bind to apoE on the lipoproteins creating a larger molecular

species.



apoE (2 g) at 37C for one hour. The incubated sanples were then subjected
to NDGGE wusing the techniques described in Exanple 1. Foll owi ng NDGGE,
Western blotting was performed with affinity purified goat ZhtAUGapoE

anti bodi esWw@eds28éxt ecti on by ECL. When no anti body is presegiggyusspesiosan be
detected at 8-13 nmconsistent wwth its presence in |ipoprotein particles.
The presence of nonoclonal or polyclonal antibodies to apoE results in a

popul ation. shift of apoE to a |arger me)éecullar;E species, a "super shift".
Thi's 25 denonstrates that the anti bodi E did not sequester, i.e., -

renove apoE froma | EpaRE@IRITOMES td NbEperhitbiBsy KARHBE JRROE on the
| i poproteins creating a | arger nolecular Specres. WO

01/62801 PCT/US01/ 06191 27 Exanmple 5 Sequestration of A is Not Perturbed
by Anti-a of Antiftide oAleGpbrumat CEBovAs imnbared Cifervaith IMish 66 Aones ot With
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Exanple 1. The results show that as | ong was a
sanpl e, t heapdesdtibed indpiaple kat el y 11 nm di aneter characteristic of the

sequestered 265 L _pepti,de conpl £x visible. This is the case whet her
or not anti-apoBﬁ]{s?I%Pﬁ%%@ﬂw&?ﬂ&%ﬁgﬁgﬁ@é@n‘gﬁ%ﬂqeaéo%%ﬁmﬂﬁ% al so-
appears if Bfpoginghelf 1 REPHIHRIThAGIRHSE o 1S écﬁ&y:% | L0% BB MR dohpid'®
-presence of Mb 266?‘1.Thus, alteration g'? (tn;e rsm ecu@r%&e{{gﬁ’%&éﬁdgp y
t he presenc®as visiblanThis apth caset Wwhetieras no esti-apoE isyresdner Thisibahd, demonstrating
sequastrati of, A ptide b 266 anple 6. Sequestration of A
Pe‘glﬁde I'n %8“&%‘5 ‘ﬁf SRR oV iﬁﬁ’eml%,s agfledhtorthe meybaipappighre in
OVer - EXpr es thera@nfdb @k Do Mrihs, AHERR rR51EL ' rpduce
human .A( 3 inefphga CNS and have elevat ed gt\}lgllzg&géf"ﬂﬁru%aagﬁﬁogapégp itg%presence
ci r cul;at i ngof anti-proFCsHibadits dbesmat intEifgletwitiosiguesttationBrogd %@tﬂe ibgMéH yic 3

i ntravenously with saline or 100 g of Mab 266. They were bled 10 m nutes
after :initial injection and again at 20 hours after initial injection.

Sanpl es containing 20 | of plasma fromm%gi mal were anal yzed by NDGGE
and Western blot with anti body 3D6 as described in Exanple 1. The saline

i nj ected Sequestration of AB Peptide In Vivo
15 A, Trausgenic APPYITF mice, also termed PDAPP mice, over-express a

mutant form of human APP protein. These mice produce human A in the CNS and have
elevated levels of human A peptide circulating in the CSF and plasma. Eight month old
mice were injected intravenouslj with saline or 100 pg of Mab 266. They were bled
> 10 minutes after initial injection and again at 20 hours after initial injection.
20 Samples containing 20 pl of plasma from each animal were e;nalyzed by NDGGE
: and Western blot with antibody 3D6 as described in Example 1. The saline injected
animals did not show the presence of the characteristic 11 nm sequestered A peptide band
either after 10 minutes or 20 hours. However, the two animals that were mjected with
Mab 266 did show the appearance of this band after 20 hours.
25 B. Two month old APPY"'" mice were used in this study. At day zero, the
' mice received either no Mab 266, 1 mg Mab 266, or 100 pg of this antibody. Plasma
samples were taken two days prior to administration of the antibodies and on days 1, 3, 5
‘and 7. The plasma samples were subjected to NDGGE followed by Western blotting and
detection with 3D6 as described in Example 1. At all time points following administration
30 of Mab 266, the 266/Ap cgmp'lex was detected unless the plasma sample had been treated



animals did not show the presence of the characteristic 11 rum sequestered
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increased net efftux likely results from both increasing A$ efflux from CNS to plasma and
20 also from preventing AP in plasma from re-entering the brain.
) The correct size for the sequestered AP peptide was confirmed by running 20 L, of
| plasma samples obtained from APPY"'F mice 24 howss after being injected with 1 mg
Mab 266 on TRIS-tricine SDS-PAGE gels followed by Western blotting using anti-Ap
antibody 6E10 prior to, or after, protein G exposure using protein G-bound beads. A band
25 that was depleted by protein G was detected at 4-8 kD, consistent with the presence of
monomers and possibly dimers of AP peptide.

D. Two month old APPY'F mice were treated with either PBS (n=7) or 500 pug
biqtinylated Mab 266 - i.e., m266B (n=9) intraperitoneally. Both prior to and 24 hours
afier the injection, plasma was analyzed for total AB peptide using a modification of the

30 ELISA method of Johnson-Wood, K., et al., Proc. Natl. Acad. Sci. USA (1997) 94:1550-
1555; and Bales, K.R., et al,, Nature Genet (1997) 17:263-264. Total AB bound o m266B
was measured by using 96-well Optiplates (Packard, Inc.) coated with ﬁ3D6. Diluted



Mab 266 on TRI S-tricine SDS-PAGE gels followed by Western blotting using
anti-AR antibody 6E10 prior to, or after, protein G exposure using protein
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dena g gel electrophoresis followed by Western blotting with AP ,-specific

20 antibody 21F12.

Y In an additional experiment, thres month old z.'&.PP‘_.”ITF Tg mice were injected with
cither PBS or Mab 266 intravenously and both A4 and APy, levels were assessed in the
CSF as follows: |
For measurement of Ao, the monoclonal antibody m2G3, specific for Aﬁ40 was

25 - Vuti]ized. The ELISA described (Johnson-Wood, K., ef al., Proc. Natl. Acad. Sci. USA
(1997) 94:1550-1555) was modified into an RTA by replacing the Streptavidin-HRP
reagent with '*’I-Streptavidin. For plasma and CSF samples, the procedure was performed
under non-denaturing conditions that lacked guanidine in the buffers. For assessment of
carbonate soI'uble and insoluble AP in brain homogenate, samples were homogenized with

30 100 mM carbonate, 40 M NaCL pH 1.5 (4°C), spun at 10,000 x g for 15 min, and AP
was assessed in the sepernatant (soluble) and the peliet (insoluble) fractioﬁs as described
(Johnson-Wood, K., et al., Proc. Natl. Acad. Sci. USA (1997) 94:1550-1555) and listed



For "'measur enent of A(340, the nonoclonal antibody nRG3, specific for AP40
was 25 utilized. The ELI SA described (Johnson-Wod, K., eﬁt'«ffil ., Pr oc. Natl
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obser ved. prosangd of ifle Mithodfn ebloolstréan AD Peptide Sink In Vitro
Forms of AP peptide which are soluble in PBS or carbonate buffer were measured

20 in cerebral cortical homogenates in the same mice which had been injected with Mab 266

) and in which the CSF was analyzed as described above. Similar increases in these soluble

forms in the cortical homogenates were observed.

Example 7

Mab 266 Acts as an AB Peptide Sink I Vitro

25 A dialysis chamber was constructed as an iz vitro system to test the ability of
Mab 266 to act as a sink for AP peptide. One mL. of human CSF was placed in the top
chamber of a polypropylene tube separated by a dialysis membrane with a specified cutoff

in the range 10-100 kD from a bottom chamber containing 75 pI PBS with or without 1 ug
of Mab 266. '

30 It appeared that equilibrivum was reached after 3 hours, as determined by subjecting
material in the bottom chamber to acid urea gels followed by Western blotting for Ap



25 A dial ysis chanber was constructed as an in vitro systemto test the
ability of Mb 266 to act as a sink for AD peptide. One nL of human CSF
was placed in the top chanber of a pol ypropyl ene tube sepapat gg Bggia

di al ysi s rrﬁgg)él?@g with a specified cutoff in the range 10-100 kD from a
bot t om charnbe Wt ai ning 75 gL PBS wishh or without 1 gg oPCHEISIREES 30 |t
appeared that equilibriumwas reached after 3 hours, as determ ned by
subjecting material in the bottom chanber to acid urea gels followed by
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both top andetbeed comasherbierdkPn= 4) after 3 hours. The results for various
n the _presence and absence of Mab 266 are
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shown in Figure e%&“"é%’&n“,d T vEd drony thei top phamberasihusyietonmingskhy BRISA
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the” AP pept 38& vihile gelrroiymal argupts ob ABReptide cgssedthe megdsaeen PBS t he
anti-N ter nyhahiafedi eb&ﬁi 1ol Neho) re.-able to draw, AP i de
across the nenbrane :;ﬂ?l t |0§§gyste%9q%8%%§f)g%%%ew oseggﬁgﬁ%??@rthgi&om
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condi ti ons 1P6TR¥YEALERRE cpssutas themalerulay weghticat easebio 00 &R: véemy from

ot hegris bi ndi fghqRf RIBY, H%CQ%%%?%M%%QQO%%%%W ch } are

i mmunoreactive with an eprt n positions Substantially nore
efficient and biItdvasiaish obkghed thaf fhenintiyN-terminal A antibodies 3D6 and 10D5 were

able to draw AP peptide across the membrane in this system, though not able to sequester
AB peptide in the assays déscribed in Example 1. These results show that antibodies to the
AJ peptide have sufﬁcientfafﬁnity under these conditions to sequester the peptide in

20 physiological solutions away from other binding proteins, but that Mabs such as 266 which
Y are immunoreactive with an epitope in positions 13-28 are substantially more efficient and
| bind with higher affinity. '

In similar assays, astrocyte-secreted apoBE4 which was purified as described by
-DeMattos, R.B., et al., J. Biol.. Chem. (1998) 273:4206-4212; Sun, Y., ef al., J. Neurosci.
25 (1998) 18:3261-3272, had a small by statistically significant effect in increasing the mass
of AP peptide in the bottom chamber. No apparent affect was observed when polyclonal
IgG or BSA was substituted for Mab 266,

’ Example 8
Flux of AB Peptide into Plasma from the CNS

30 A. One pg of APy was dissolved into 5 pLL of rat CSF to keep it soluble and
was then injected into the subarachnoid space of the cisterna magna of wild-type Swiss-



In simlar assays, astrocyte-secreted apoE4 which was purified as descri bed

by DeMattos, RB., et al., J. Biol.. Chem (1998) 273:4206-4212; Sun, Y.,

et al., J Neurosci. 25 (1998) 18:3261-3272, had a.smal| by 4stb6ixgically -
signific effect in increasing the mass of AP peptide in the bottom
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: y analyzing eaxly time poinfs on the curve, it was determined that the net rate of entry of

. APor into plasma of the APPY'™F Tg mice was 42 pg/ml/minute in the presence of
20 ' saturating levels of the antibody.

oy The effects of Mab 266 on plasma AB levels in both wild type and APPY"'7F Tg

' muice as well as the effects of the antibody on AP concentration in CSF show that the
presence of circulating Mab 266 resulisin a chahge in the equilibrium of A§ flux or

transport between the CNS and plasma.

25 Example 9
Mab 266 Effect on AB in the Brain

Four month old APPY"""+/+ mice were treated every 2 weeks for 5 months with IP
injections of saline, Mab 266 (500 pg), or control mouse IgG (100 ug, Pharmigen). The
mice were sacrificed at nine months of age, and AP deposition in the cortex was

30 determined. The % area covered by AB-immunoreactivity, as identified with a rabbit pan-
A antibody (QCB, Inc.), was quantified in the cortex immediately overlying the dorsal
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Fig. 3B). E l-@e I 0 D not,.bind.to pl Nues
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m ce whi ch cg&tpa('teged depgsits )20 and had been treated with either Mb
266, saline® Aisdl-ov, 85{7%‘?%’ qr8) Asing marenfalorigin ot @ seivayatariliere was a

I mugRost ai ni i;hed. (Bales...K R . ture
Genet . (199%?9“%/:§ %@%%%%ﬁ%ﬁ%ﬁg@ﬁ%%{%w g@r‘%ﬁﬁ%‘“@? %’%Zg%ﬁaé -ncubat ed -
with fluorescein-|abeled anti-nmuse 1gG (Vector, Inc.) and then exam ned
under a fluorescent mcroscope. No spgcifilé ztai ning of AR deposits was
seen in any of the groups. In 25 contr o n applying Mab 266 to
sections prior @erphealbaini@bediViabhes 966 AR B PhqRRE ir ATPYEA 7FAG mid3

deposits were clearly detected.

To determine whether Mab 266 injec:,ted i.p. over 5 months was bound to AP in
brain, brain sections from 9 month old APPY"'™* Tg mice which contained AP deposits
)20 and had been treated with either Mab 266, sziline, or control IgG were utilized. Tissﬁc
processing and immunostaining was peﬁorﬁed as described (Bales, K.R., ef al., Nature
Genet. (1997) 17:263-264). Tissue from all groups of animals was incubated with
flnorescein-labeled anti-mouse IgG (Vector, 'Inc.) and then éxamined under a fluorescent
| microscope. No specific staining of AP deposits was seen in any of the groups. Jn

25 contrast, when applying Mab 266 to sections prior to incubation of the sections with anti-

mouse IgG, AP deposits were clearly detected.
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adm ni stration of anti-body 266 on co -tion in 24 nonth old trans epic
her ni zygous PDAPP nice Sixteen henizygous transgeni-c.mce @APMIE)20er e
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I njections were nmade over a period ofExsmpbdnilweeks (42 days) for a total of

six injectiops . ol . nj. h behaVJ or of
the ani mal s 3 B SRR 3O IEERIC; gl | y
as described in J. -C Dodart ethsﬂuz O@Mpﬁﬁée Neurosm ence 113 (5)
982-990 (1999). A recognltlon m?i‘ex—%%’_'_ID'UW‘(TB- TA) was cal cul at ed.
Results are shown below in Table 1. Table Elﬁscrl ptive statistics for
recognition i ndext %é@@%ﬂ%@'&ﬁrﬁﬁﬂﬁmﬁ (nmefﬁé‘tl’é’ vecan 8sesh dEreomBeavatar d

Devi at t 266 _1854. 357. 432 62 **
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anyl oid peptide in the region of° amno acids 13-2

such as ARevasenlcalatids daseliead shownbalosyindragpei.and will halt the cognitive
25 decline Afypl cal-ly associated with di sease progression. 2 4 AUG 2004

Table 1. Descriptive statistics for recognition index

Recognition Index (minutes)
Mean Standard Standard
: Deviation Error
Control (PBS) 8 71.9%* 8.80 3.11
Antibody 266 8 5435 7.43 2.62
** p=0.0010
5 Administration of 500 micrograms of antibody 266 weekly to 24 month old,

hemizygous, fransgenic mice was associated with a significant change in behavior.
Antibody treated transgenic mice had recognition indices which were similar to wildtype
confrol anin‘.lals-[I ~C. Dodart, et al]. The difference in the recognition index was
statistically significant at the 0.001 probability level. The increased recognition index is an

20 indication that treatment with an antibody that binds to the beta amyloid peptide in the
region of amino acids 13-28 will reverse the behavioral impairments that had been
documented in this mouse model of Alzheimer’s Disease. Therefore, the administration of
antibodies that bind beta amyloid peptide in the region of amino acids 13-28 will treat

| diseases such as Alzheimer’s disease and Down’s syndrome and will halt the cognitive

25 decline typically associated with disease progression.



WO 01/62801 35 PCT/US01/ 06191 The anyl oid burden (% area covered by
I nnnunoreactive material after staining wth anti An anti bodi es 306 or
21F12) was quantified in the cortex imedi ately overlying @Qhealsppgcanpus

incl udi ng the cingul ate and payietal cortex fromthe brains of the
24 nont h-'osﬁdﬁgﬁf% s treated with nouse %nti body 266 for sePERUSEEREIN 55
described 5 above. The results are presented in the table bel ow The

di fferences bet V\Eﬁnn thi 1 rbea ma& %roups are not statistically .
significant. Tabl ECAMAMAbYFIeY Gaaeaisqversd by impmppoteactiyemgieriel #irisaining

treat ment wi A h = i qua -Burden. (% Using .3D6 N.
Control BS ﬁﬂl Aﬁ%@%ﬁg%@%ﬁﬁgﬁz ggtzguggqgi,@%ég&gggf o "‘&Pl“%“?dg%e’%."éf%ﬂ)’mg
Usi ng 2| F12 tvehippOcaiipus ibudihamday of thEtingulafs dd faribhl E0rtE0fobl8S Braty of thh d

animals, tr tmar&l ﬁ\ith- use eant_i body 266_did not result in a .
si gni fi cant 157 BPFP& i vth BeRsccakibade 20afariseysewess, oy desedbedgr oup,

measus ed  UsshBge. CThd@SulRle PlesdBddid R t ' [den. was
substantially greater and lgxireapi fi cant@%bﬁgﬁa@%%%%%%eggeﬁgfﬁmeh Fatment
anyl oi d bur dEeRHsRrs/elstpdisticatly signifiqasbe .

Table 2. Amyloid plague burden in APP Y1 *" mice following treatment with

mouse 266 auti-AB antibody

Plaque Burden (%)
Using 3D6 Using 21F12
3 Mean Standard Mean Standard
) N _ Error : Error
Control ®PBS) | 7 44.3 5.93 077 0.14
Antibody 266 8 38.0 2.96 0.93 0.11
10 For these very old animals, treatment with mouse antibody 266 did not result jn a

significantly different amyloid burden compared with the PBS-treated group, measured
using either 3D6 or using 21F12. Furthermore, the Ap burden Was substantially greater
and significantly increased compared with the amyloid burden in younger animals (see
below) who wére not able to discriminate a novel object from a familiar one in the object

15 recognition task. Most surprisingly, these results demonstrate t:hat anti-Ap antibodies can
reverse cognitive deficits without the need to reduce amyloid burden per se.

o ) | After 7 weeks of treatment, the recognition index of the m266-treated group was not

significantly different than what would be expected for a wild type cohort of 24 month old
mice! This indicates a complete reversal of cognitive decline in these transgenic ammals

20 Example 12

Effect of administration of antibody 266 on cognition in young transgenic,
hemizygous PDAPP mice

Fifty-four (54) homozygous, transgenic mice (APPY1"") were used. 'I‘Weﬁty-three
(23) mice were approximately two months old at the start of thé study. The remaining mice
25 were approximately four months old at the start of the study. The duration of treatment
was five months. Thus, at study termination, the mice were either approximately seven (7) -

months old or approximately nine (9) months old.



bel ow) who were not able to discrimnate a novel object froma famliar one
I n the object 15 recognition task. Most surprisingly, these results
denonstrate that anti An antibodies can reverse cognitivep @egljhcizdﬁ wi t hout
t'he need ‘&ﬁﬁfﬁ%ﬁe anyl oid burden per se. After 7 weeks of treatnent, the
recogniti i of the n26.6-treated3group was not si gritGHEHROFLP1
different than what woul d be expected for a wild type cohort of 24 nonth
old mce! This indicates a conplete reversal of cognitive decline in these
t ransgeni ¢ ani dnyeoigonsvegrp iraperioped €1p.» f Eadhvmovusstin SPBST codtrdd gtaupedy 266
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m ce 25 were approxi mately four nmonths’o study. The
dur ati on ofl0f pebnonsetweelhsEédneomssrin ke “Hiph Doselt grotpuhgctiosdh natllp Mjedtin
mce were gither. approximately seven (7). nonths old or approximately nine
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the "1gG' Rl%%(ﬂl@”)gﬂamiayef@mmug theviest libjgction, Hethichaviof of thEhuimalsswisy pe
control ( use/ week).. Each. muse in the "1 Tigh se" groups received
a week|y ija%geesc 'O E 89 Je%tﬁ Oﬁﬂ}og‘a?‘i‘n?%&es&ﬂg?ddﬂwm el a n PBS

(" D"). EaddisoriniagtionindBe wab xlculbied @s (1Y BEPreh8EEWEL: e Wﬁfé‘ép\énﬂdﬂdéﬁ&x}e?n of
100 m crograns of antibody 266 dissolved in PBS (° LD"). Three days

f oftP owi ng Qbiet prd the; tipe enenbon a familise pbigeto Restlis dre showmbdlewia TablasSs cimed

using an qR.f It t?fs‘ﬁ : cri i anpl e 10 above; and a
di'séri mi nat | O%Eg\ﬁ%%g&gtsm%%ecul a?’é’?%%ﬁ%%“g‘ﬁﬂ?%&g&e bet ween the tine
spent on a novel 10 object and.the tine spent on a famliar object. Results
are shown below in Tab : e .data_ ar ouped by the age of the mce at
the end of the study. %@M%@ﬁ%@%ﬁ% scrimination
I ndex *p<0.05 ** p<0.0001 15 Taken together these data support the
conclusion that adm nistration of antibogy....286.: } di rected

ﬁs aﬁlo e—g&&‘(p&% éé,sjn ; Z7_q

. ! Nt ! Dogy Jilicd
agai nst the central domain of AR —attenuatesTp t €6 eRr—-A———9
month ol d APP 717F transgeni c ni c¥s wel | *é r a@s the Behdarioral
i mpairments previously charablterized. Treat renDestatioat i gnt s Wrlch an
anti body diregl,gahagai nst the ;
PBS| 7 2.12 422 1.59
IsG} 8 i 0.81 3.64 1.29
| 8 10.04* 6.52 2.30
\ 9 months old :
""" y -~ rBs| 7 1.87 3.54 134
IsG| 8§ 0.96 351 1.24
LD} 8 10.75* 6.4 228
HD| 8 12.06*** 7.82 2.76
Fp<0.05
4 <0.0001
15 Taken together these data support the conclusion that administration of antibody

266, an antibody directed against the central domain of Af, attenuates plaque deposition in
7-9 month old APPY"'™ transgenic mice, as well as reverses the behavioral impairments
previously characterized. Treatment of patients with an antibody directed against the
central domain of the AP peptide will inhibit or prevent cognitive decline typically

20 associated with disease progression, and will reverse it.



central donmain of the A(3 peptide will inhibitor prevent cognitive decline
typically 20 associated with di sease progression, and will reverse it.

St andard Standard N Meanon Error Devi ation nont hs ol d PBS72 4 2MIG22004 59
1'gG8. 0. 813wkftdi/eaasHDB10. 04*6.522.30 9 nonths ol d PBS7.1.873,541. 34
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I ndex (minutes 2 4 AUG 2004 WO 01/62801 PCT/ USOI /06191 37 5 The
discrimnation index for treated aninmals was not significantly different

than what woul dTBedeﬁpmaé@nfz@demmaeat@matsav@fmtngns‘iumﬂagﬁfer&hmJ ust

as in oIder | et.el reversed
cognitive de |ﬁgb1?r?e§eﬁé§g%%ﬁnger %F"é‘hes ?5“%?1?5?&6}31 E)'(‘trﬁﬁlué" Fimals s
of Humani ze&#ﬁnlplbd)h);hﬁ&ﬁaeﬁ&ivhmmwﬁi )] 186ersddubBRI TN el :
Sp2/ 0 was obt ai ned fro %}1 ATCC (I\/anassasp,a\e/%’l) and mai nt ai ned inﬁ%e%ﬁ{i ?ﬁ
cont ai ni ng S# SH32661.03, HyC one, Logan, UT) in a 37C C2

I ncubat or . I\/buse 266 hybr| doma cells were first grown in RPM-1640 nedi um
containing 10% FBS (Hyd one), 10 mM HEPES, 2 nM glutam ne, 0.1 nmM non
esseftial amino acids, 1 nmM sodium pyrEﬁ@d}L}ZS gg/m  gentanmicin, and then
expanded in serumfree nedia ,-‘ : 8 SEM QL l:)ct 045- 076, Life

Technol ogi es, Rockville, M) TG 7 at # 30151. 03,
HyClone) to a 2.5 liter volume in roller bottles. Muse nonocl onal

anti body 266 (MiL2eBy anchantibodies. Mouse myeloma cell line Sp2/0 was obtained from ATCC
(Manassas, VA) and maintained in DME medium containing 10% FBS (Cat # SH32661.03,
E HyClone, Logan, UT) ina 37 °C CO, incubator. Mouse 266 hybridoma celis were ﬁist
~'=)1o grown in RPMI-1640 medium containing 10% FBS (HyClone), 10 mM HEPES, 2 mM .
glutamine, 0.1 mM non-essential amino acids, 1 mM sodium pyruvate, 25 pg/ml
gentamicin, and then expanded in serum-free media (Hybridoma SFM, Cat # 12045 ?076,
Life Technologies, Rockville, MD) containing 2% low Ig FBS (Cat #30151.03, Hyélone)
fo a 2.5 Jiter volume in roller boitles. Mouse monoclonal antibody 266 (Mu266) was
15 purified from the culture supernatant by affinity chromato graphy using a protein-G
' Sepharose column. Biotinylated Mu266 was prepared using EZ-Link Sulfo-NHS-LC—LC-
Biotin (Cat # 21338ZZ, Pierce, Rockford, IL). :
Cloning of variable region cDNAs. Total RNA was extracted from approxi_thately
107 hybridoma cells using TRIzol reagent (Life Technologies) and poly(A)* RNA was
20 isolated with the PolyATract mRNA Isolation System (Promega, Madison, WI) according

O

to the suppliers” protocols. Double-stranded cDNA. was synthesized using the
SMART™RACE ¢DNA Amplification Kit (Clontech, Palo Alto, CA) following the
supplier’s protocol. The variable region cDNAs for the light and heavy chains were
amplified by polymerase chain reaction (PCR) using 3' primers that anneal respectively to
25 the mouse kappa and gamma chain constant regions, and a 5* umversal primer provided in
the SMART™RACE cDNA. Amplification Kit. For VL PCR, the 3’ primer has the

sequence:

S’ -TATAGAGCTCAAGCTTGGATGGETGGGAAGATCCGATACAGTTGGTGC-3 !
30 [SEQ ID NO:13}



15 purified fromthe culture supernatant by affinity chromatography using a
protein-G Sepharose columm. Biotinylated Mu266 was prepared using EZ-Link
Sul fo-NHS--LC- LG Biotin (Cat # 21338ZZ, Pierce, Rockford,24layg Sgopni ng of
vari abl e ng,}l/gﬁoi:DNAs. Total RNA was extracted from appr 024' el 10
hybri donma cells using TR zol reagent @8 fe Technol ogi es) rfg‘%stﬁlz}l'fﬁh RNA
was 20 isolated with the Pol yATract nRNA |Isol ati on System (Pronega,

Madi son, W) according to the suppliers' protocols. Doubl e-stranded cDNA
was synt heWith &gtduss h g 4tayb megsp Chrpgioni Eax VBRPGR; heBoptioels  Pal o
Alto, CA Lo Ler's protocol. The variable region cDNAs for-
the Iight gﬁgﬂ%n%ﬁ%isn wgérmé anplified by polynerase chain reaction
(PCR). using 3" priners that anneal respectively to 25 the nouse kappa and
gamma chain constant regions, and a 5 wuniversal prinmer provided in the

SMARTRACE eDNA Anplification Kit. For VL PER the & pdinmer has the
Seqtience: 5! - TXFAHEH AT T EOTRIRAA R ST PACAEITCCTLY

§GC-30 [ SEQ | D
NO 131 2 4 AUG 2004 WD 01/62801 38 PCT/11%01/06191 with residues 17- 46
hybri di zi n§SEQ@ RNk Ck region. For VH PCR the 3' primers have the
degenerate sequences: AGT 5 5'-

ut th res QUERTEHES Eh- RO BRORATZRLP Tour ey SHR Rk RheMi- SofngToD Vi
CONAS 10 WereBubsIBiddnRh CIERuRCREBOUWtof RV SEehOC arfshay %g%?%ﬁ@%ﬂad,

CA) for seguence deternination. DNA sequericing-Was carrie cycle
sequenci ngdeterainations DA sequicheing esg eatriedioné by PCRhaycie seqnencisg rastidndpmith ed

The Sequor IRRERHE gl sniba Ry Aol BlouER S gper G, 63 abverdine o
(Appl i ed BhemyatifityersibstOufich! TEE k@hebind WRADESHRORalyHEE0) MG 3bY e

regions. Humanization of the nouse antibody V regions was carried out as
out | i ned DyN&Rsyeroer GhppliedBiesysiems). Acad.  Sci. USA 86:10029- 10033

1988)]. The h : Llmb O i aGRe CORS
( 9§ )] e t[}.{cti luman ).5: 1PAs} A O‘g‘%&ﬁ@r gnd

was chosen based EqUENCE MU g oy

ENCAD [ Levinbuse aiibody. V tgionsBivad card@Boit 35 offlhed b9&Rckn vesle[RIo V4D 4@aSt I uct

a 20 nol ecyl. f ri.able regions. Amno acids in the humani zed

V regi ons $'%§S£§9:?boz%-16&§ (Y&SS) . The hun%an V region framework used as an acceptor for
Mu266 CDRs was chosen based on sequence homc}logy. The computer programs ABMOD
and ENCAD [Levitt, M., J. Mol. Biol. 168:595-620 (1983)] were used to construct a

20 molecular model of the variable regions. Amino acids in the humanized V regions that

were predicted to have contact with CDRs were substituted with the corresponding residues
of Mu266. ‘This was done at residues 46, 47, 49, and 98 in the heavy chain and at residue

) 51 in the light chain. The amino acids in the humanized V ;‘egion that were found to be
rare in the same V-region subgroup were changed to the consensus amino acids to

25 eliminate potential immunogenicity. This was dong at residues 42 and 44 in the light chain.

The light and heavy chain variable region genes were constructed and amplified
using eight overlapping synthetic oligonucleotides ranging in length from approximately 65
to 80 bases [He, X. Y., et al., J. Immunol. 160: 029-1035 (1998)]. The oligonucleotides
were annealed pairwise and extended with the Klenow fragment of DNA polymerase I,

30 yielding four double—sUanded fragments. The resulting fragments were denatured,
annealed pairwise, and extended with Klenow, yielding two fragments. These ﬁ'agnients
were denatured, annealed pairwise, and extended once again, yielding a full-length geﬁe.
The resulting product was amplified by PCR using the Expand High Fidelity PCR System
(Roche Molecular Biochemicals, Indianapolis, IN). The PCR-amplified fragments were

35 gel-purified and cloned into pCR4BIunt-TOPO vector. After sequence confirmation, the
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bel ow. H gh(Nimst-himynaplotes Catven 89454, NalgeNunc, Naperville, IL) were coated with 100 pl

20 of 1 pg/mi goat anti-human IgG, Fcy fragment specific, polyclonal antibodies (Cat # 109-
005-098, Jackson ImmunoResearch, West Grove, PA) in 0.2 M sodium carbonate-
\) * bicarbonate buffer (pH 9.4) overnight at 4°C. Afier washing with Washing Buffer (PBS

containing 0.1% Tween 20), wells were blocked with 400 pl of Superblock Blocking
Buffer (Cat # 37535, Pierce) for 30 min and then washed with Washing Buffer. Samples
25 containing Hu266 were appropriately diluted in ELISA Buffer (PBS contajnihg 1% BSA
and 0.1% Tween 20) and applied to ELISA plates (100 pi per well). As a standard,
humanized anti-CD33 IgG1 monoclonal antibody HuM195 (Co, et al., 1992, above) was
used. The ELISA plate was incubated for 2 hr at room temperature and the wells were
washed Wlth Wash Buffer. Then, 100 pl of 1/1,000-diluted HRP-conjugated goat anti-
30 human kappa polyclonal antibodies (Cat # 1050-05, Southern Biotechnology, Birmingham,
'AL) in ELISA Buffer was applied to each well. Afier incubating for 1 br at room
temperature and washing with Wash Buffer, 100 pul of ABTS substrate (Cat #s 507602 and
506502, Kirkegaard and Pisrry Laboratories, Gaithersburg, MD) was added to each well.



expanded in DVE nmedi um contai ni ng 10% FBS and further analyzed for antibody
expression. Selected clones were then adapted to growth in Hybridoma SFM
Measur enent of anti body expression by ELISA. Wlls of a %E\ﬁeb\l%q qulﬁSA pl at e

(Nunc- | e, Cat # 439454, Nal geNunc, Naperville, | oat ed
with 100 | c# ? g/ M goat anti-human hgG Fcy fragnent sp¥cl/Ppea/06191
pol yclonal antibodies (Cat # 109- 005-098, Jackson | nmunoResearch, West

G ove, PA) Iﬂ\’fvg 2 .M sodi um car bpnat e-. bi carbonate buffer (pH 9.4) overnight
at 4G Af t SPIORZETRIORIESH RS WRBRY MAERE 10 Wt 26 onels A gewall, Aheethana)
Prerce) or a0 nrn arirhag Al S TS ity Febi M eo il Dk Bhadlo PL2 >

Pierce) for 30 mn and thef washed wi
cont ai ni ngCAX266 were appropriately diluted in ELISA Buffer (PBS containing -

St A R BRI S S Al 1
et-al., 19ﬁﬁ;swaQc1dﬁesD9yﬁ%§adéla@&i ﬁ%&@ﬂﬁhﬁﬁ@ﬂ&%‘ﬁlémﬂ h%ﬁip%;ﬁied%o r at

roomtenperature and the wells were washed wih Wash Buffer. en, 100 |

of 1/ 1, 000kgr mpoler hatilgs. Spanteydinesugematanhwis Bovhsiedhwhempahviabilify renhéd

ant i bodi es t hern.Bi,otechnol o Bi.L,m ngha AL).in

ELI SA Buf f }éé%%ggagp pﬁ%?g%%eg %gltaéc"{jrg{(/\)g "il'fA %gfugosp ﬁ%‘ﬁ!& i'ﬁbe ‘i‘og‘?mﬁm“f?ﬁ “é%h%o m

t enper at ur with PBSirfbre tigs atitibbdy\wal clBtdi+ith 0,100 gcind- B [FHUSHN alavd&at #s
507602 and__ 5065Q2, Kirke ry Laboratories, i t her sbur g,

aard and. Per . MD
was added T6° @Y %Pm.waégd@%wf* a9 D3 bter B Spot/figoed heaezh 002or
deyggl opnen : N Ay |csacid wel | ..
Ab\sl_gr banceﬁmﬁgr ?Iélglgﬂ%?o%eﬁ %ﬁ?'u %“rl?ggda* c@&?i&r%t)ﬁ()&fqﬁl c‘%%%mﬁ?%%?&&?mg
( Mbliecul ar aliBexbianersat 288 mivo(1Ragim! =0 A,R)r BDSCPA G in Thriskil266e bier whs t he hi gh
Hu266- expressi ng,Sp2/Q stabhl e, 5 transfectants (clone 1D9) was adapted to
growth i Ir[: m%@%%@%m& ‘Fﬁ@aﬁztoé@ aﬂﬁl%gﬁlépabﬁﬁﬂ 5, Spent
cul ture SURBVEREARDINBSCARY PaRiathibeil-GRlds bl k&Rt 0% dDDe! oW

and | oaded onto a']ﬁ{gOtel n"- A Sepharose col um. e colum was was W t h
PBS bef or ePARE gehiThsarhpleantibely shawsidindbadds of agpryxinms mclecpkiw@ights 29kDaM

Nack. The_gf ot ei.n s dial.yzed .agai nst. 3 .changes aof. 2.l.iter, PBS and
filtered t??loélﬁglﬁyaap@ eiﬁuﬁ\%?ﬁefcf)??é?&pfw 'r“et’%c’lﬁ?lﬂ?ra‘&%‘ggtls 0%&“3 icBaigyand
concent r at heany ¢hin @€ hesvifichaid fRgniBRASAEIINGd RS MeRARGRo 8tid 28hpeBikiohs. M0/ N
=1.4. Ano). SDS-PAGE in Tris -glycine buffer was perfornmed according to

standard procedures on a 4-20% gradi ent gel (Cat # EC6025, Novex, San
Diego, CA). Purified humani zed 266 argdagpey14s reduced and run on an SDS

In vitro binding properties of humanized 266 antibody

The binding efficacy of humanized 266 antibody, synthesized and purified as
) 20 described above, was compared with the mouse 266 antibody using biotinylated mouse 266
VL antibody in a comparative ELISA. Wells of 2 96-well ELISA pléte (Nunc-Immuno plate,
- Cat # 439454, NalgeNunc) were coated with 100 pl of B-amyloiﬂ peptide (1-42) conjugated
to BSA in 0.2 M sodium carbonate/bicarbonate buffer (pH 9.4) (10ug/mL) overnight at
4°C. The AB1._42-BSA conjugate was prepared by dissolving 7.5 mg of AB1_42-Cysg3 (C-
25 terminal cysteine ABj.42, AnaSpec) in 500 pL. of dimethylsulfoxide, and then immediately

adding 1,500 pL of distilled water. Two (2) milligrams of maleimide-activated bovine

serum albumin (Pierce) was dissolved in 200 L of distilled watér. The two solutions were

combined, thoroughly mixed, and allowed to stand at room temperature for two (2) hours.

A gel chromatography column was used to separate unreacted peptide from AP 1_4>-Cys-
30 BSA conjugate.



PAGE gel . The whol e anti body shows two bands of approxi mate nol ecul ar

wei ghts 25 kDa 15 and 50 kDa. These results are consistent with the

nol ecul ar wei ghts of the light chain and heavy chain- or he vﬁy ﬁhai n
fragment cg) { PI fromtheir am no acid conpositions. U620 vitro
bi ndi ng proper I'esof humani zed 266 antibpdy The bi ndi ng eff?@%f@{sﬁb’ﬂﬁlf’l
humani zed 266 anti body, synthesized and purified as 20 descri bed above, was
conpared with the use 266 anti body using biotinylated nouse 266 anti body
in a conparati ve /Bt &shipg thewells with phospbhte tmffesd saline PHS) dbutmnmgm%

pentide (1 3] Rao ashR SRR L PRE A Blicivime dhonath bis S

buf fer (pH &dd&lg@ﬂOMlSﬁb}:fBl&&d’ﬂ&hgéﬂt (Biercef-per welE Aﬁ&ﬁmﬁﬁ&mw@&ﬁ S
prepared by dissolvin 5 of API-42- Q/ZE% (C 25 termnal cystel negellﬁ@

1-42, AnaSpaSisiwsrepas E%@hmaﬁww@dleﬁmdumdm@nemeﬂmdr ately adding

1,50 L of dist I t ted
bovi (r::Sep sgr umI ZI B%Jm n z %I e!ri c‘m}' vvas]%%12 t‘#églgﬁﬁﬁlf’g n%ie%%%%%ﬁ"ﬁlcbé&egﬁ’?er
The two sol antibwly M266 o BuB66ashrtin ) oy TR nl Fnxedbneditthtidhl W43 giand at

A gel _chromat ography colum was used

o separ at é%ﬁﬁ@gﬁ%@%&éﬁa@%ﬁﬂmmtmph@ggm Sootmiemmy it o e, 4
PCT] USOLI 06 33% i lipoiis ol 160 IPbL S Woldh BOARY EECSaRE, Was (PES)

containing 0.1 % Tween 20 (\Was

the wells wbn@{gbfbm:dk:edtrdﬂy mmaumfrm,mnﬂhr Whs acaaeer @h@@LISA%ﬂk&QWa& Bic%%&l%)i
per well. Afgé%}r 30 m nute%gof b) ocking, the wells were washed Washi ng

Buf fer and T temperatie (o5 0maie Alter washing the wells mthBNeshmg/Baffen;r 100 266f 1
(0.3 po/m {lonal HEPRE fEiBA SO AR QP30 Pierdl] Wa0Mod IER0 O Y200

starting at /750 g/m |naI centra on and’seri

ELI SA Buf f eplajgewas mdaa@bdamqm pirioabiard fmraofmmahd walshistewith WAy Bu s F

wel | - Asag&glc&%?)ftlto @ﬁ["rv hﬁl@%}}gi’ /rr1 blotlnylated Mi266 was
added. As a  BatRGramsE.d e teKigleegard feBerryhe

ELI SA pl at e Labgatoriss)Raikedddd &b shi ng
thee‘gl s with V\asﬁ?ng Buf f er, 1%%@&,&6@]5@1%%%13%%@ dﬂ% ?@g&’%ﬁo\f@/‘{]

st r et avi di Axqliefcidy Abserhencewas eyl ahAES méaletabswhmicemmreke plbtied aglindt ehe'Rs

i ncubat ed ajri@ i 3 n \Mashi ng Buffer

For color deve%qgﬁ?%%gﬁﬁt% ?1’:9 %@qﬁgﬁ&%ﬁ g g PEe®) and the

(Ki r kegaar dK&(Reas detertudidl foi eadhesyib¥d@susiae fhodowR-19RWS] ARRBRE. Was st opped
by addi ng 100 1/ wel | of 2% 15 oxalic aci Absor bance was read at 415 nm

The absorbances WB?Be# Ke3049r mgasn2e6 Wh%447dg;/mbf(thrheseparqbe3xpemments standard
concentrati BLiatf o AP I 0S al For I?u::}laque%ai& waRTES g}mfl ngeepsrelpgra e e?cggnglggts

20 standard deviation = 1.1 pg/ml). A second set of three experiments were carried out,

essentially as described above, and the mean IC50 for mouse 266 was determined to be
3.87 pg/ml. (SD = 0.12pg/mL) and for human 266, the IC50 was determined to be 4.0
pg/mL (SD =0.5 pg/mL). On the basis of these results, we conclude that humanized;266
has binding properties that are very similar to those of the mouse antibody 266. Therefore,

S

25 we expect that humanized 266 has very similar in vitro and in vivo activities compared with

mouse 266 and will exhibit in hurnans the same effects demonstrated with mouse 266 in
mice. )

Example 15
In vitro binding properiies of mouse antibodies 266 and 4G8

30 Antibody affinity (KD = Kd / Ka) was determined using a BIAcore biosensor 2000
and data analyzed with BlAevaluation (v. 3.1) sofiware. A capture antibody (rabbit anti-



| C50 was determ ned for each antibody using nethods well-known in the art.
The mean |1 C50 for nouse 266 was 4.7 g/nL (three separate experinents,
standard deviation =1.3:g(nlL) and for hunmani zed 266 -was 723 g(/} ~(three -
separ at e @ePflbiRNt S, 20 standard deviation = 1.1 g(nL). A seco set of .
three experinents were carried out, essentially as descri bBGT/HBOMIS191and t he
mean | C50 for nouse 266 was determned to be 3.87 gg/nL (SD = 0.12jg/n)
and for human 266, the |1 C50 was determned to be 4.0 gg(m (SD = 0.5

gg/ nL) . On™MOHESI IS coupied vinckee araing areupsie carboxyl grierpsivatfidwioeth? pEa bensoRas

bi ndi n r 3 g Ye ip]ar to those.of. the use anti body
266. Tgelroegg%?hg@ %@g%@@if% it:) oggo@yg%ﬁﬂwwdglm lar in vitro
and in vi vbydrosysutinimide (RPEVNEHSM tAnonvElesHicA@Bbie s Wiak bo1éd ) fiov eeﬁlyans'
the sane effects denonstrated vlvith mpuse 266 in mce. Exanple 15 In vitro
bi ndi ng prd %‘?‘&gi“&“%&’ﬂ%{u3\4%?&_?%@@%@%&6@%@mldsmw,somte nity (KD
= Kg / Ka) 5 ' | | r 0 .and.data angl yzed
Wi th Bl ASVa Tat B B e LR BRI e S s R Ao ner gy
AUG 2004 VD 2} $XeGEingToRGTIS0RY (IO00 to O uismds KR ToOtuperstatd the bR Shaddne

roups to carhaxyl.. groups on flow cell 2 of a biosensor chip ) using
RL et Eyl M%%B@%PB&@WS? ehtad feorp tashipidag amslwﬂhﬂmwgfﬁﬁa@ﬁizm Ae

EDC/ NHS) . fi ik hGid; | | fi cel.| 1.as .a

(bac kgr ou)nd%glgﬁ? P%ié&ﬁﬁ/bc%gcl ong*% gﬁb’?%"g?%gg&g@gg gé"% uorlégrw?ag%ﬁ‘eéﬁua%n'
resonance Setsorgrang &uonstatihg bsbobiation Andifiswiciatiod PhiRh Srssitlyled kG ASREHRRA! |
0. 100 o Febrnd " B metnoiche MmO ghence apATRCHES6 Aot bb AP ppparel ired
fr’_dhﬂthe chihp using. a h wt | yci.ne- HCl H2). A control I nj ection
cont ai ni nqkhg"“ﬁrﬁﬁs%f"ﬂfl‘%gﬁﬁ %’M eﬂ‘%%fﬁ’&‘%@)m(ﬁé E‘W"_&#l-@@%ﬁ 2haM et fordf 1o

o det o m & bR nRe CORRRg ipen o bimerior Afs prlcipoomddeiaemich
anti bod : = 4.0 - »1 - found to be M The
af fini tz g?ﬁ i%&gﬁ@%ﬂ%&?e%% Vas gé nir\/l3 %@?’ 8130 g?gﬁA\lg%%%‘?'fymcﬁﬁr‘ﬁélﬁ%ﬁbspi te a
6000- f ol d ItinkdneCBF.c¥henefont, fthaldcation bthe Afliopedt PardBBual) thtedhanBih@ig bi nd to

epihLtopes b en ani no. aci ds 13.and 28 of AP, effectively sequester A3 from
huffan CSF.%%?%P@W ‘I%Séhkhfbﬁf &1 antihedis i sagpestersA P anditroprovidetizt her t han

bi ndi ng 1%E6L501 404 uﬁﬂﬁ ;e L3 | Li.ty of an antibody to sequester
A(3 and: to prolvi de t esg% ﬁ%@%ﬁ?‘)@ﬁgl’%@?ﬂﬁPi“geﬂﬁ&nadvam ages of the
present invention. Ex nple 16 ;

Example 16 :

Epitope mapping of mouse antibody 266 using Biacore methodolgy and soluble peptides

) The BIAcore is an automated biosensor system for measuring molecular
) interactions [Karlsson R., et al. J. Immunol. Methods 145:229-240 (1991)]. The advantage
of the BIAcore over other binding assays is that binding of the antigen can be measured

pul

without having to label or immobilize the antigen (i-e. the antigen maintains a more native

conformation). The BIAcore methodology was used to assess the biﬁding of vatious

amyloid-beta peptide fragments to mouse antibody 266, essentially as described above in
25 Example 12, except that all dilutions were made with HEPES bufferéd saline containing

Tween 20, a variety of fragments of AQ (BioSource International) were injected, and a

single concentration of each fragment was injected (440 nM).

Amyloid beta fragments 1-28, 12-28, 17-28 and 16-25 bound to mouse antibody

266, while AP fragments1-20, 10-20, and 22-35 did not bind. Fragments 1-20, 10-20 and

30 22-35 bound to other MAbs with known epitope specificity for those regions of Ap. Using

this methodology, the binding epitope for the mouse antibody 266 appears to be between



E ito a mappi ng of nouse antibody 266 using Bi acore net hodol gy and sol ubl e
peptides The Bl Acore is an automated bi osensor system for neasuring

nol ecul ar | nteracti ons [Karlsson It, et al. J. Inmunol. Mthpdgg 2004

145: 229- 24QY1 %15 The advantage of the Bl Acore over other binding
assays i s that nd| ng of the antigen cam3be neasured wi t hBGI/USB96181 t o

| abel or immobilize the antigen (i.e. the antigen nmaintains a nore native
conf or mat i on) The Bl . Acore net hodol ogy was used to assess the binding of

vari ous Qlagids 1517 ﬁléib?-’? aeABy §g¥reﬂ1:mim$wrmﬂ§ ecamd withdy 1363 residaedf@E! v
as descrl b%gf?%c’ﬁ’ %% E @ DI, = xcept that, all dilutions were nade
wi th HEPES bt ool ong confd it r‘FPQBPeléce%ﬁaw@flwﬂmrqs@gﬁ%hQ@sof

AL] (BioSource International) Were i nj ected, and a single concentration of

each fragment was injected (440 nM. Anyloid beta fragnents 1-28, 12-28,
17-28 and 16-25 bound to nouse anti bodh@g——m}‘ Yihi | e A 3 fragnents) 20,

10-20, and 22-35 di d not pbiipg bi Eﬁleg- FhupdlscthaiBlay 6 227 3° pound to
ot her. MAbs with knovvneltoeseC| I Cl SS‘e—r‘ErgTo}Frs—ofA Usi ng

t hi s et hodol ogy ., H@IH I@g K@b@fmmaﬂlﬁcﬁ%ﬁmmacam sankisizZ8en@ pRgass t o
be between 004, .43 PCT/ U 01/ 41 amno acids 17 and
25 of AD. S}/i\%)c%l ndi ng Usu i'ix;-‘ ined ase %aﬁr a@VPé%ﬁEfa@E edp. tWeing
epi tope pr esdnmettpdctheitic blﬂ']idi@dmi f LP8 Ho nt ai ned

wi thin residues 19-23. Exairtr;pl e 17 Ir?a\%%tsrf%ﬂqbp%é?%agg?opertq 24561@‘? humani zed
anti body 266 5 The affinity (KD = Kd / Ka) of hunmani zed 266 anti body,
synthesi zed and purified as described above, was determ ned essentially as
descri bed above in Exanple 15. Using this nethod, the affinity of

humani zed 266 for AR 1 .42 was found to be 4 pM 2 4 AUG 2004 44 W claim
1. A humani zed anti body, or fragnent thereof, conprising: a. a light chain
conprising three light chain conplenentarity determning regions (CDRs)
having the followi ng am no acid sequences: 5 light chain'CDR]: 1 5 10 15
Arg Ser Ser Gn Ser Leu Ile Tyr Ser Asp Gy Asn Ala Tyr Leu Hs (SEQID
NO:1); or 1 5 10 15 Arg Ser Ser An Ser Leu Val Tyr Ser Asp Gy Asn Al a
Tyr Leu Hi s




(SEQ ID NO: 15) light chain COR2: 15 1 5 Lys Val Ser Asn Arg Phe Ser (SEQ ID
NO: 2) and, light chain CDR3: 1 5 20 Ser A n Ser Thr H s Val nﬁ) r& Thr
(SEQ I D NO:3) and a lighis=chain framework sequence froma hufrdntUi 404

i mmunogl obulin 1ight chain; and b. a heayy chain conprising three heavy
chain CDRs having the followi ng amno 25 acid sequences: heavy chain CDR1:
15 Arg Tyr Ser Met Ser (SEQ ID NGO 4) 30 heavy chain CDR2: 1 5 10 15 dn
Ile Asn Ser Val Ay Asn Ser Thr Tyr Tyr Pro Asp Thr Val Lys Ay (SEQID
NGO 5); or 351 510 15 Gn lle Asn Ser Val Ay Asn Ser Thr Tyr Tyr Pro Asp
Ser Val Lys Ay (SEQ ID NO 16) and, hédwylaghain CDR3: 40 1 Ay Asp Tyr
(SEQ ID NO 6) 2 4 AUG 2004 45 and a heavy chain framework sequence froma

fragnent thereof - ORmanar R AR DR drient o MErcoB AP eDRL | s 5 1 5 10 15
Arg Ser Ser Gn Ser Leu Ile Tyr Ser Asp Gly Asn Ala Tyr Leu Hs (SEQID
NG 1), and eavy ¢ An lle Asn Ser Val Gy Asn

Ser Thr Tyr “Tyr gghgaﬂja%cronvzmmq_gy@re@gfﬁgﬁt cham complementarity determining regions

(CDRS) having the following amino acid sequences:

5 light chain CDR1:

1 5 10 15
Arg Ser Ser Gln Ser Leu Ile Tyr Ser Asp Gly Asn Ala Tyr Leu His
{(SEQ ID NO:1); or

1 5 10 15
Arg Ser Ser Gln Ser Leu Val Tyr Ser Asp Gly Asn Ala Tyr Leu His
(SEQ ID NO:15)

light chain CDR2:
15 1 5
Lys Val Ser Asn Arg Phe Ser (SEQ ID NO:2)

and, light chain CDR3:

1 5
20 Ser Gln Ser Thr His Val Pro Trp Thr {SEQ ID NO:3)

and a light chain framework sequence from a humanized immunoglobulin light chain;

and
b. a heavy chain comprising three heavy chain CDRs having the following amino
25 acid sequences:
heavy chain CDRI:
1 5

Arg Tyr Ser Met Ser (SEQ ID NO:4)

30 heavy chain CDR2:
5 10 i5
Gln Ile Asn Ser Val Gly Asn Ser Thr Tyr Tyr Pro Asp Thr Val Lys Gly
(SEQ ID NO:5); or

35 1 5 10 15
Gln Ile Asn Ser Val Gly Asn Ser Thr Tyr Tyr Pro Asp Ser Val Lys Gly
(SEQ ID NQ:16)

and, heavy chain CDR3:
40 1
Gly Asp Tyr (SEQ 1ID NO:6)



(SEQ ID NO 5) 3. The humani zed anti body, or fragment thereof, of claiml
conprising a humani zed 15 light chain variable region conprising the

foll owi ng sequence 1 5 10:15 Asp Xaa Val Met Thr Gip Xaa

Pr 02 LeAUGS@R4 Leu

Pro Val Xaa Xaa 20 25 300 20 Ay Gn Pro Ala Ser Il & Ser Cys Arg Ser Ser

A n Ser Leu Xaa 35 40 45 Tyr Ser Asp @S Asn Ala Tyr Leu
G@n Lys Pro 25 30 50 55 60 dy Gn Ser Pro Xaa Leu Leu I
Asn Arg Phe 65 70 75 Ser Ay Val Pro Asp Arg Phe Ser Gy
Thr Asp 80 85 90 Phe Thr Leu Lys Ile Ser Arg Val Qu Al a
Val 95 100 1209 a IgBviyhailframeyeriSequcs fiS5et a Kimatized Mahui
Xaa 110 dy Thr Xaa Xaa GQu Ile Lys Arg (SEQ ID NG 7)

46 Xaa at position 2 is Val or Ile; Xaa at position 7 is

H's Trp Phe Leu
e Tyr Lys Val Ser
Ser Ay Ser Ay
Gu Asp Xaa Ay
Bl B dy
er ei n:Ela{r4§%gﬁ004
Ser or Thr; Xaa

at position 14 is Thr or Ser; Xaa at position 15 is Leu or Pro; 5 Xaa at

position 30 is Ile or Val; Xaa at position 50 is Arg, Gn,

or Lys; Xaa at

position 88 is Val or Leu; Xaa at position 105 is Gn or @y; Xaa at

position 108 is L¥s orTiYIgimaanid a¥abodd! oPRsirhd el d%IMA] 1 Qndr&iighPd 2

heavy chain %2“&8%{? isr:egl on conprising the Tollow ng sequence:

11

5 1 5 10 15
Arg Ser Ser Gln Ser Leu Ile Tyr Ser Asp Gly Asn Ala Tyr Leu His
(SEQ ID NO:1), and
heavy chain CDR2 is:
10 1 5 10 15
Gln Ile Asn Ser Val Gly Asn Ser Thr Tyr Tyr Pro Asp Thr Val Lys Gly
(SEQ ID NO:5)
3. The humanized antibody, or fragment thereof, of claim 1 comprising a humanized
15 light chain variable region comprising the following sequence:
1 5 10 15
Asp Xaa Val Met Thr Gln Xaa Pro Leu Ser Leu Pro Val Xaa Xaa
20 25 30
20 Gly Gln Pro Rla Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Xaa
35 40 45
Tyr Ser Asp Gly Asn Ala Tyr Leu His Trp Phe Leu Gln Lys Pro
25 50 55 60
Gly Gin Ser Pro Xaa Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe
65 70 75
30 Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
80 85 90
Phe Thr Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Xaa Gly val
35 100 105
35 Tyr Tyr Cys Ser Gln Ser Thr His Val Pro Trp Thr Phe Gly Xaa
110
Gly Thr Xaa Xaa Glu Ile Lys Arg {(SEQ ID NO:7)

wherein:



1520 1 5 10 15 Xaa Val dn Leu Val Gu Xaa Ay Ay Ay Leu Val @dn Pro
Gy 20 25 30 dy Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser
35 40 45 Arg Tyr Ser MBkiSer Trp Val Arg Gn Ala B Ay Lys GtyAUGawso 55
60 Xaa Leu Val Ala Gn Ile Asn Ser Vgl Gy Asn Ser*“Thr Tyr Tyr 65 70 75

25 Pro Asp Xaa Val Lys Ay Arg Phe Thrille Ser Arg Asp Asn Xaa 80 85 90

Xaa Asn Thr Leu Tyr Leu A n Met Asn Ser Leu Arg Ala Xaa Asp 30 35 95 100
105 Thr Ala Val Tyr Tyr Cys Ala Ser Gy Asp Tyr Trp Ay Adn Gy 110 Thr
Xaa Val Thr Val Ser Ser (SEQ ID NO 8) wherein: Xaa at position |l is GQu or
A n; Xaa at posiXdaom p@sitien Sés Valrorllky; 40 Xaa at position 46 is Qu, Val,
Asp, or Ser; Xaa,at posi.tign 63 is Thr or Ser; 2 4 AUG 2004 47 Xaa at
position 75 is Al aaaég’P?m% s orfhr,  Xaa at position 76 is Lys or Arg;
Xaa at position 88%da pGEiHo®i4 ASHir o2Rd, Xaa at position 107 is Leu or Thr. 5
4. The humani zed anti 8ody or fragment 't hereof of claiml| having a |light
chain variabl e Peagiaypogfion heisdegueire gi ven by SEQ ID NO 9 and a heavy

chai 1y vari abl o T 58,8 4e% B QD MO 10
Xaa at position 50 is Arg, Gln, or Lys;

Xaa at position 88 is Val or Leu;

Xaa at position 105 is GIn or Gly;

Xaa at position 108 is Lys or Arg; and

Xaa at position 109 is Val or Leu;

and a heavy chain variable region comprising the following sequence:

1 5 10 15
Xaa Val Gln Leu Val Glu Xaa Gly Gly Gly Leu Val Gln Pro Gly
15 20 25 30
Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
35 40 45
20 Arg Tyr Ser Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
50 55 60
Xaa Leu Val Ala Gln Ile Asn Ser Val Gly Asn Ser Thr Tyr Tyr
65 70 75
25 Pro Asp Xaa Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Xaa
80 85 50
Xaa Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Xaa Asp
30 95 100 105
Thr Ala val Tyr Tyr Cys Ala Ser Gly Asp Tyr Trp Gly Gln Gly
110 )
35 Thr Xaa Val Thr Val Ser Ser (SEQ ID NO:8)
wherein:
Xaa at position 1 is Glu or Gln;
Xaa at position 7 is Ser or Leu;
40 Xaa at position 46 is Glu, Val, Asp, or Ser;

Xaa at position 63 is Thr or Ser;



5. The hurmani zed anti body or fragnment thereof of claim4 having a |ight
chain of the 1 U sequence given by SEQID NO 11 and a heavy chain of the
sequence given by SEQ | D%ﬁNO 12. 6. The hunani zed anti:body fragséniiiof
claim1 or 5. 7- The hunghi zed anti body or fragnent of claiml that is an
I gGL i mmunogl obulin isotype. 15 8. Thé "hunani zed anti body or fragnment of
claim1, wherein the anti body or fragnent thereof is produced in a host

cell selected fromthe group consisting of a nyeloma cell, a chinese
hanst er ovary cell, a syrian hanster ovary cell; and a human enbryonic
ki dney cel | . %@ﬁ@tm@@nenasmu Serr;rib’lalmﬁgra sequence coding for the

l'ight chain or th AV n of the humani zed anti body or fragnent of
claim1. 10. The ?é%n@\éfmo%?géﬁa]‘dy ST AiBai m 9, conprising a sequence codi ng

for the Iight chaiXaa aabhitibh 89 §LGuA} Apveik by SEQ ID NGO 7 or SEQ ID NG 9.

H. The pol ynucl ei ;%am d of claim9, conprisi ng a sequence coding for the
heavy chain vari %ﬂtrpegﬂ@m@?welwubymﬁq ID NO:8 or SEQ ID NO. 10. 2 4 AUG
2004 48 5 12. The polynucleic acid of claim9, corrpri sing a sequence codi ng
for the | Igrrjr:ﬁ chain given by SEQ ID NO 11. 13. The polynucleic acid of
claim9, co | 5| rbhechimeaiien apti | g3 Grd e SEQ I D
NO 12. 14. A nucl.eic_acid clg&rrgrl si %gfegiﬂ;\grggggﬁéeialggg%wﬂ 0 1gBHgP'H ght
chain or the Eﬁ re%,‘ﬂ%PWhSFeqq@écmmnb)zéﬂQdmN@o&jmd)erha‘alvgignﬁﬂtvaﬁablg}@gl&5
15. A pol ynu@,@rpoyagﬁg,m%qa when expressed in-a suitable host cell

yields the antibody or fragnment of claiml1. 16. A. polynucleic aci d whi ch
when expressed in a suitable host cell, yields the 10 antibody or fragnent

of claimb5. k7. Anp t or for res t he anti bod

fragment of clai mI conp?‘z:eg?'ﬂéboﬁléf&r%gmgtg Eﬁg‘gémbﬁb@ﬂnm@hgéﬁQilaamﬁtbe)dy
or frHgnent. s¢@uente gvkh by SEQSIENGEH %id DhdaS cBXRCE

19. A cell rf\?qﬁ&ect ed with two expressi or‘il \?/gctors ofsggﬁle\ﬁg%%n%m

first vector conprises the pol ynucl eoti de sequence coding for the

| ight chain and a second vector conprises the sequence coding for the heavy
chai n.

6. The humanized antibody fragment of claim 1 or S.
7. The humanized antibody or fragment of claim 1 that is an IgGy immunoglobulin
isotype.

15 8.

The humanized aﬁtibody or fragment of claim 1, wherein the antibody or
fragment thereof is produced in a host cell selected from the group consisting of a

myeloma cell, a chinese hamster ovary cell, a syrian hamster ovary cell; and a human
embryonic kidney cell.

9. A polynucleic acid comprising a sequence coding for the light chain or the heavy
20 chain of the humanized antibody or fragment of claim 1.
10.

The polynucleic acid of claim 9, comprising a sequence coding for the light chain
variable region given by SEQ ID NO:7 or SEQ ID NO:9.

11. The polynucleic acid of claim 9, comprising a sequence coding for the heavy
chain variable region given by SEQ ID NO:8 or SEQ ID NO:10.



20. An expression vector for expressing the antibody or fragnent of claim5
conprising nucl eotide sequences encoding said anti body or fragn?KtAUgZ%g A
cell transfected with thgkexpression vector of claigi20. 20 22. e Fuo4
transfected with two expiéssion vectorggof claim 20;wherein a first vector
conprises the pol ynucl eoti de sequence coding for the Iight chain and a
second vector conprises the sequence coding for the heavy chain. 2 4 AUG
2004 49 5 10 23. A cell that is capable of expressing the humani zed

anti body or fragnment thereof of claim1 or claimb5. 24. A pharnaceuti cal

conposi tion that ddapelysesleictreidofiaing® donptisg dseQencs E@fﬂg%?;r t@efsliﬂ'{%lé%?}f

of claims | gf 8, mg_r ceutically acceptabl e exci pi
t he humani ze -Vgﬁthlybgoi‘g%?% 'lﬂiagmant t hereof according to any one of
claims 1 or 5 for the manufacture of a nedicanent, for treating clinical or

pre-clinical ;A Zﬂﬁi rre&' s dj sease, Down's syndrome, or clinical or
pre-clinical Zer ethPgPo HH?ISHC(_PC‘da‘?'f@l%Wa%ﬁympﬂang@swwhcacdﬂh@ﬁjrllﬁﬂm%ﬂ?i body

or fragnent @ﬁaiﬁ@yvegq,g,gg()gj)@\imzl or 5 for the manufacture of a
medi canent, for treating, preventing, or reversing cognitive decline in

clinical or pre-clinical Al zheinmer's disease, Down's syndrone, or clinical

or preclinigal ¢ amyd Qi i qpat hy. 15,.27 e.qf the hymani zed
ant i body or fl?'ég melﬁ?agﬁ 9‘2%‘3 gglr(liceéog'lpﬁgﬁggﬁgqlf%ﬁ C%d%FOftL‘ﬁFeh@ﬁﬁﬁ%}F QEﬁl?n&@a\SY a
medi cament f whainroddhd ngnalizideintibsdysordt=paaseof claim 5.

15. A polynucieic acid, which when expressed in a suitable host cell, yields the
antibody or fragment of claim 1.

16. A polynucleic acid, which when expressed in a suitable host cell, yields the
10 antibody or fragment of claim 5.

17. An expression vector for expressing the antibody or fragment of claim 1

comprising nucleotide sequences encoding said antibody or fragment.
18. A cell transfected with the expression vector of claim 17.

19. A cell transfected with two expression vectors of claim 17, wherein a first vector
1! comprises the polynucleotide sequence coding for the light chain and a second vector

comprises the sequence coding for the heavy chain.

20.  An expression vector for expressing the antibody or fragment of claim 5

comprising nucleotide sequences encoding said antibody or fragment.
21, A cell transfected with the expression vector of claim 20.
20 22, A cell transfected with two expression vectors of claim 20, wherein a first vector

comprises the polynucleotide sequence coding for the light chain and a second vector

comprises the sequence coding for the heavy chain.
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23.  Acell that is capable of expressing the humanized antibody or fragment thereof of

claim 1 or claim 5.

24. A pharmaceutical composition that comprises the humanized antibody or

fragment of any one of claims 1 or 5, and a pharmaceutically acceptable excipient.

25.  Useofthe humanized antibody or a fragment thereof according to any one of

claims 1 or 5 for the manufacture of a medicament, for treating clinical or pre-clinical

Alzheimer’s disease, Down’s syndrome, or clinical or pre-clinical cerebral amyloid
ang:iopg.thy.

26.  Use of a humanized antibody or fragment of any one of claims 1 or 5 for the

manufacture of a medicament, for treating, preventing, or reversing cognitive decline in

clinical or pre-clinical Alzheimer’s disease, Down’s syndrome, or clinical or re-clinical
P

cerebral amyloid angiopathy.

27.  Use of the humanized antibody or fragment of any one of claims 1 or 5 for the

manufacture of a medicament for treating Alzheimer’s disease.



