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Technical Field

The invention relates to humanized antibodies that bind to an epitope between
amino acids 13 and 28 of the AP peptide and to preventive and therapeutic treatment of
conditions associated with beta amyloid, such as Alzheimer’s disease, Down’s syndrome,
10 and cerebral amyloid angiopathey. More specifically, it concerns use of humanized

monoclonal antibodies to sequester amyloid beta (AB) peptide in plasma, brain, and
cercbrospinal fluid to prevent accumulation or to reverse deposition of the AP peptide

within the brain and in the cerebrovasculature and to Improve cognition.

Background Art

15 A number of symptomologies which result in cognitivé deficits, stroke, brain
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, Down’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, amyloid‘ precursor protein,
often designated APP. Some forms of soluble AB are themselves neurotoxic 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.
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Al zhei e ‘appiication 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.
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but not whesystem, interferes with plaque formation, reduces plaque burden, forms complexes between

the antibodies and A in tissue samples, or affects co gnition,

20 It has been shown that one pathway for Ap metabolism is via transport from CNS to

‘ ) the plasma (Zlokovic, B.V., et al., Proc. Notl. Aced. 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. |
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(,) relatively large quantities of AB peptide from the CNS into the Plasma. This results in
o “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



including positions 16 and 17. Anti bodies directed against the N term nal
regi on were described as well. Several nonoclonal antibodies were asserted
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capabl e of mequestwri eh set ukkerforys wfr AdB chiyoment Bei reyRoundaisi recul ating
forms 20 i n(gekkerbliocd); and t hat peripheral adm nistration of anti body 266
results in rapid efflux of 'relatively large quantities of AD peptide from
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t o aggregat | ...Discl re of th ion 30 4a 2 4 AUG 2904 In one
aspect of t]ﬁ% ?‘lril%/esr?fi %S%l g?ﬁepf%g %esr p?%%/‘?éggl&da'gﬁurmni zed anti body, or

f ragnent t%’degéh GFHRENG: a_ a light chain conprising three light chain
conpl ementagity Jeterm nipg regions (CDRs) having the follow ng anmi no acid
sequences: d4d:gbin Ghaai MCORE val Brol@rd SrnrAr tsebeip @33 n Ser Leu Ile Tyr Ser
Asp Ay Asn Ala Tyr Leu Hs (SEQID NO1); orr 1 510 15 Arg Ser Ser @n

Ser Leu Val anliyy 1ighR khA Brafleolis bbb e WYom aRntdhed immenbBobin Bnt 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.



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
Tight chain framework sequence froma humani zed i nmunogl obul p kjghs, chain;
and b. a heavy chain conprising three hegyy chain CDRs having the fol'l ow ng

am no acid sequences. hea hai.n ,CDRI. : "1 5 Arg_Tyr Ser t Ser (SEQID
NO: 4) heavy chai ﬁgﬁ%ﬁ?hﬂn é}ﬁ Bg O?éhe h@ﬁmf‘?deanﬂg?]dysggﬂﬂéq‘e“@%“’%WWSE‘F Thr Tyr
Tyr Pro Asp Thr Val Lys Ay (SEQID NOJ5); or 1 510 15 dn Ile Asn Ser
Val Ay Asn_Ser Thr Tyr Tyr Pro Asp Ser ValgLys Ay (SEQ I th 16) and,
heavy chai n*CDRSY S Gy SaspleayAl¢ I6Q 5& Neb6)1,aneh a1heamy Lchain framewor k
sequence fr 6% IAUWRIAD zedi mrunogl obul i n heavy chain. 2 4 AUG 2004 4b ‘The
light chain CDRI. of the humani zed anti body, or fragnent thereof nay be: 1 5
Arg Ser Serheayclea CDBE maydeTyr (SEQ ID NOi), and heavy chain CDR2 nay

be: 15 Gﬁnlle Asn Ser ¥al Ay Asn (SEQd D NO 5) 15

Ile Asn Ser val Gly Asn Ser Thr T
¥r Tyr Pro Asp Thr V
(SEQ ID NO:5) ¥ p Thr Val Lys Gly

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;



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 foll ow ng sequence: 1
5 10 15 Asp.Xaa Val Met Thr G n Xaa Pro Leu Ser Leu Pro Va4 Xas Xge 20 25
30 dy dn Pro Ala Ser Ile Ser Cys Cg Ser-Ser A n Ser Leu Xaa 35 40 45
Tyr Ser A%RdGﬁaAsfr}.Ala T%%: Leu Hs Trp Phe Leu G n Lys Pro 50 55 60 Qy
dn Ser Pro" XaatPetraypidel region compyising g folewingrsgq®ivee65 70 75 Ser Gy
Val Pro Asp Arg Phe Ser Ay Ser Ay Ser Ay Thr Asp 80 85 90 Phe Thr Leu
Lys Ile Sgr Arg Val GQu a Qu Asp Xaa Ay Vval 95 100 105 Tyr Tyr Cys Ser
Adn Ser TRy, H.§ ¥ ng{JoYa rp, Thr Phe Gy Xda 110 Gy Thr Xaa Xaa Gu Ile
Lys Arg wherein: Xaa at pésition 2 F& \7dV v Vel Sinxere sivposition 7 is
Ser or Thr; Xaa at posiggon 14 is Thr or.Ser; Xaa at posjtion 15 is Leu
or Pro; Kaa atr pesiakhonu3Oer %yglﬂaOﬁlav%ii. S3apal ROSLL 993050 is Arg, Gn,
or Lys; Xaa at position 88 is Val or Leu; Xaa at posﬂion 105 is Gn or

dy; Xaa_at Tposition 108 is Lys or Arg; 4and Xaa at positipn 109 is Val or
Leu: 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
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.



(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 @n Pro Ay 20 25 30 Gy Ser Leu Arg Leu Ser Cys Aliaadtaphier Ay
Phe Thr Phe Ser 35 40 45 Arg Tyr Ser Net Ser Trp Val Arg A n Ala Pro Ay
Lys Gy Leu 50 55 60 Xaa Leu Val Ala gdn Ile Asn Ser Val Ay Asn Ser Thr
Tyr Tyr 65 70 75 Pro Asp Xaa Val Lys y Arg Phe Thr Ile Ser Arg Asp Asn
Xaa 80 85 90 Xaa Asn-Thr Len Tyr Leu @ n Net Asn Ser Leu Arg Al a Xaa Asp

95 100 105 Thr a Val. Tyr T s Al a Se Asp Tyr Trp. Ay . A n Ay 110
Thr Xaa Val Thr @aqne§&bo%enf,ééb9ﬁwﬁe:}m\%ﬁg éf ﬁ?gm?éathgfgfp’ag%/lh?ﬁna 1is
G u or G n;lighkakei variedtd fepiof of theSseqRénce igivie by IBINQOSInt 1 20ReadP chafin G N,
Val, Asp, -or Ser; Xaa at position 63 is Thr or Ser; Xaa at position 75 is
Al a, Ser, V&fiablgregipgivenpySEQIDNG G on 76 is Lys or Arg; Xaa at position
89 is G u or Aspy aféer XARdRenD e lﬁdn%ﬂiz%@zﬂﬁb%d%r%i'ﬁg J}R&hergoffnagﬂlﬂy%%?o‘l 4d

I n one enbodi ment, the humanized antibody or fragnment thereo ave a
| i ght chai figihehaibplthe sefivereeiventhy S U2 ANEks 1 hpndem hpayy SE@n|ob tiGieQuanad a

heavy chain,; ' j,on given by SEQ ID NGO 10. In another enbodi nent,
SR ety

t he humani of fragnent thereof may have a
In yet another embodiment, the humanized antibody or fragment thereof may be

an 1gG; immunoglobulin isotype.

In one embodiment, the humanized 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.

In a second aspect of the invention, there is provided a polynucleic acid
comprising a sequence coding for the light chain or the heavy chain of the humanized
antibody or fragment disclosed above.

In one embodiment, the polynucleic acid may comprise a sequence coding for the
light chain variable region given by SEQ 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.



| 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 i munogl obulin igsptmee I n one
enbodi ment, the humani zed anti body or fragment thereof, is produced h a

host cell selected fromthe group consi4ting of a nyeloma cell, a chinese
hanster ovary cell, a syrian hanster ovary cell, and a human enbryonic
ki dney cell. In a second aspect of the invention, there is provided a

pol ynucl ei ¢ aci din £ e hspestdofaths SAANRGE th&d 110 grdvitfedt diCedpr@libn GBabnfgr the
heavy chain of the humani zed anti bod%{ or fragnment disclosed above. In one

enbodi nent , SPHESIES | thH aetikady ocfraemey dEeigsed de the Juguasped eliengvemiont he

l'i ght chai neobrisRbBnBclb& e QBaBh Ve Rnddi LR NG 7 ) | D NO 9. In another
enbodi nment , Oyﬁfe Spglny%ucl gi gqacies_ %1@5%%9&1%%% eﬁge coding for the
heavy chai n var i alskntheagbenh ofjtheanveniiorgptovides NCxIBtransfeSED with thiDexpressionn yet

anot her e I j i J a._sequen .cadi ng
For the 11 oht<BRbre SiFsRe YR SR RE f P SR PR T i et

t he pol ynucfisi eccaari chnmiges drppdlaackosdgpenese @dilignfyr fthe liphtech&nwyd ahai n
given by SEQ 1D NO 12. ln%third aspect. of the invention, there is

provi ded a %8‘?@&?8‘105?9@%%1{ & STYPRSicRANE Lor e RFaNL My di ng for the I ght
chain or the heaxy cightiaspeef ofthd invaitioca g0 AdHsiah @Eprediion Vet @RE R Bkpredipipahn t he
i ght chain may have a sequence %i ven bfy SEQ ID NO 11 and the heavy chain

may have a YEGUBHETAgMFBTNRIRSIEEnt ehariet thoseapencs evet Py REQIPRIP: drand e

i nvention, {6y endis oPhe\tHRRcAxiPA wmbmgqa%rﬁyﬂgﬁg nuBGcS¥RAssed 1n a
sui tabl e host cell, yields the anti'body or fragnent drsclosed in the first
aspect of teneodipg eaid amipody ey fagment.h aspect of the invention, there is

provi ded a pol ynucl: ej i | . . r i i t cell,
yi el ds an anti bo 5/4 u’([):drl%?I?eg{g?rfeﬁ?nﬁ%\;}fl?\%\@gﬂfd%ﬁtC%ﬁéﬁg?ﬂﬁ&%(?“?tHetﬁgg%%%Qng% gi ven
by SEQ | D N@ctot br tyrdexprdsaian yeatdra idsclosedt ih ¢hes@ghik nspecigofitbainvintioBE¢hdrBInNG, 12.
24AUR004 4e.ln . a . sixth aspect of the.invention, .there.is.proyvi.ded.an
expressi on VE&&Y c‘)’?Ct?ro?om%(Sﬁg}ées‘?c’ﬁ’ﬂmfﬁgu%nﬁqlﬁ%}‘fﬁ cgying ffrﬁrg%mg%fﬂ%ad‘? 8%%4 in the
first aspecdecadd viebior commeises 1ha sequemiercoding GorihiCheady tidén Sequences encodi ng
said anti body or_fragnent. Aﬁ?ﬁ{ﬁgnth aspect , of tlffe i nvention provides a

cel | transfect edYlidnRthehaspast Igghtion provides a cell that is capable of expressing
the humanized antibody or fragment thereof disclosed above.

Still another aspect of the invention provides 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



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

I nvention, wherein a first vector conprises the polynucleotin ggﬁﬁpce
.coding for the light chain and a secopd vector conprises_thg séa

coding for the heavy chain. An eighth aspect of the invention provides an
expression vector for expressing an antibody-or fragment having a |ight
-chain of the sequence given by SEQ ID NO 11 and a. heavy chain of the
sequence given by SEQ I B-NO 12 conpri sing nucl eotide sequences encoding
said anti body or fragnent. A ninth aspect of the invention provides a cel
transfected with the expression vector or two expression vectors disclosed
in the ei ghth smpdeid piAque herdgthvent i on, wherein a first vector conprises

the pol ynuct eotj de 3EAUARGSPHNT, 20 IATulBhte SRFHA.ANS Aeiggond veotor

corrgrl ses the sequence co aspect of
t he i nventtheneof) mbuetethethe é:D@ehiylhehtehvechfrmamadmlsemoﬁooéomrmlﬁodbg%étdmé humani zed

anti body or, fragnent.,thereof disclosed ti anot ect of the

i nvention ‘fﬁ?%?/‘flgléesan&b?)ﬂ%ﬁ Sg‘ﬂ @QFOXEB% g‘i‘%‘%ﬁ“@ RRpeTiEy ‘ﬂﬁ}? WaLCany of the
hunani zed @aiibbdoshidasaytavé AR Bidnhe pesertits Siticasdly 3pgvaentad thea
pharmaceutical ly acce tabl e exchﬁlent. I'n one enbodiment there is disclosed

humani zed I&ﬂ‘lﬁelﬁ%{?%@ egpencesRfiR AP SO} AErwdSEQ IANCHYs 1t #pEhey af f ect

cogni tion érﬁbdéirﬁ&ﬁstﬁéc woﬁ@éachuma%éd WMo B RYrREts hI¥sH! Mﬁ&em%ﬁh as
clijnical or pre-clinical” Al zheiner's disease, Down's syndrone, and

cli'm cal o‘rarlpbléﬂtgwrmhem segeanaes alicknmmgy @t‘rtﬂp@ﬁghec@amg@m mpeseantibaslydioes or
fragments aSpaoke ht}ﬁ?a%ldfra'ﬁ%two?ﬁ& fer (21,8044 B 'IE)I@@W'% msigeplgLe anv! ol d

phaque, actlv fe ce res nses even recessari e’5 2
2004 any| owkkrgih almubmhckanay detaumpptdmnatdyhimdnmhmg piherties ofshaineadeosed

h d di th wh t he be deri d'
{1 om mouscAHBRICTATaR T4y P3R0 “acs AR TRhish EFRC R SRY TROH el ray rotai n

appr oxi natmbusetah&bdalwdﬁ NG aﬂbmﬁﬁe’rﬁﬁoﬁ&n@ﬁ thlb&zvﬁmt&ﬁna}ap&bwbeﬁmnaﬂﬁbdnay have in
vitro and in v pertl S ncti onal | Jval to the nouse anti body
(sé&uencesa‘@ﬁ@h?ﬁ agimf‘tﬁert‘? E"%E@‘ % I{’yé%%i‘aml"i’\a c?tBrSHD Bibblanddhe | there
IS pI’OVI dq@ahymmﬁgpb@m(lgmm@mand fragnments thereof, wherein the -10
vari abl e regi ons have sequences which may conprise the CDR from nouse

anti body 266 an@ %fpféémm@mﬁ%rﬁrﬁﬁrerqr@%%seﬁ rebguRlertids sqayerase ebencat) | D NO 7

- SEQ I D Nk ndildnizedther ei n the antibodies may retain approxi mately the
bi ndi ng properties of the nouse antibody and may have in vitro and in vivo

propert i esaititndics onﬁhg:;(amqahemaf dintloded abdve, vectors comprising the polynucleotide

20 sequences encoding the humanized antlbodlcs or fragments thereof, host cells transformed
with the vectors or incorporating the polynucleotides that eicptess ‘the humanized anttbodies
or frapments thereof, phanmaceutical fqrmulaﬁonsfof the humanized antibodies and
fragments thereof disclosed herein, and methods of makihg and using the same.

)
watd,

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

A S A A AL U AR

v AN R I

CEC RO




nouse anti body 266. In another enbodinent, this invention may provide
humani zed 15 anti bodi es and fragnents thereof, wherein the Iight chain may
be SEQ ID NO 11 and the heavy chain may be SEQ ID NO " 12. In other

enbodi ments there are disclosed pol ynucl eotide sequences that, gggq@ﬁ t he
humani zed anti bodi es or fragnments thereof disclosed above, vectors
conprising the pol ynucl eoti de 20 sequences encodi ng the humani zed
antibodi es or fragnments thereof host cel$s transfonned with'the-vectors or

i ncor porati; h nucl epti des_ that express the humani zed anti hodi es
... or fr ag‘%g% gl%g’g%lr}éS?cﬁv%ﬁPﬂTﬁﬁ%ﬂch‘aﬁylﬁﬁiﬂtrmr@ld%lﬁﬂmm&ﬂeﬁﬁduﬁmmi zed !

ant i bodi esman@midiagg b i ed herei,n, dnd nethods of naking

and using the sane. Suc%lp%él}ﬁéaﬁﬁ%}é?%ﬁﬁiwlﬁ?eéﬂavw&b%‘iﬁﬁf@f&%@lﬁ dfodar e

usef ul forﬂ@éaéfw;deﬁomgntee(@hﬁnplazgﬁwmrfaﬂﬁbr&ﬁéreti{‘%tger}g f“i‘uB{i@ée”” ng -

i RTINS A
) ! ) " as

angfopat hy“sik Neiasy {.aganasi ese. di.seases i n- humans; and for

det erm ni ng?;d\}\(’het her glﬂsgﬁ%%iegﬁgfssfggﬂ&p? d‘hﬁ'ﬂr}%ﬁ'ﬂmwmhnmiangi irtiman

ant i bodi esndegag ASttoAhBr 1A 4 il n ropriate humani zed

antibody in vivo to sequgg?)er Al l%g%%flbe c?frl%%lnﬁ%évﬁ?‘?ﬁ%@ﬂﬁw BY ui ds

may - be uséparsterig Aftiovieertldodencaniiiut fremalpensih Gay b %%ﬁ@%ﬂ%n@golu%%r}%g LLops
associ at e%i%ehfédtﬁt? forrm,itq;o.n .of A(3-containing diffuse, neurith e %nd
cer ebrovascul ar a{ﬂﬂi‘ggoﬁ_‘ & 1 dnsgl %PlammdﬁambﬂﬁmﬁMmbléng an

2 4 AUG 2@4%8nl : | iof-eactive. fra nt thereof, may result In
r;ﬁ?val of thenAI(ﬁgH%gl&g?dégﬂ o 53 I plates & h}fﬁ] eSgadibpmp aathaelubld Afcemal | y
b

el evabe itmovaeddfiemdhé bragh htou g@ec{eh-ﬂ' from, sites. where

pk:aques can formor where it c:r%ﬁge oxi c.glgﬁe%g%lﬁ{}'ﬁ%%?{f%@?ﬁg%&ﬁ@%f
pligsma AP Pﬁ%‘ﬁ{%m‘é 6 atibedyanayralsolsuldiycoirs rEmegiisin Hid 1RSI imﬁﬁ%ﬁﬁ B ©
"sink," ebFsastit : i solubl e A43 peptide in the plasma
conpar t nent, gﬂlﬁqﬁéq%@? #&iﬁﬂ @ggﬁYeé?P“tl‘Wé aﬁ‘fﬁ’é’ﬁ‘ﬁf 1cymulativat didnehitde Afeas
central nénybidisplaqes (TENShtibdRYes s Sth& A0 i n the blood, net efflux
fromthe prai n..| be  enhanced a&r?d g%?ﬁﬁpgmﬁgt}%@o%%“?sﬁfg%gﬁ?é‘@mom
dﬁgosi ting in e&&%ﬂbﬁ@&d&spﬁﬁnﬂw@mmm@mmﬂﬁi&dﬁeﬁg&m in .
t br ai nthelim i $ I ble Al3 in plaques which may be in
equi i bri um me‘?‘ﬁﬂg“é?ﬁ% E‘éﬁfgf&%’:&la%e“%er?]}& Fandt@gedte ghnitavelarammuntir ough a

t NS Apexan) whemboihiddo ! - id ith th
sequest er TP M;%ﬁdeéfﬁhéﬂlﬂeélﬁgrﬁlﬁ%ngoﬁﬁa%?&w e

ant i body mag al ?ﬁ? enhance its renoval fromthe body a Xic
ef fects of "SRt HSHECRal irher. hen adinimistered périphetelie thep FRR hoBRdd fopphRlably

accunul atpigda@edaRaN S, .a oi d,i.n, plaques. The anti bodi es "usef ul
in the inventgltgfcgr%l do not ¥ gcrléggst ?lﬁ%mg%{h%‘ﬁ’-th?l&‘f’%egc‘al effects.

20 | Adc?ltlonal embodiments are directed to such humanized antibodies, including
immunologically effective portions thereof, and to methods for their preparation
.‘\ A i -
2
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30



barrier in large anounts (<<O. i % plasma |evels). In addition, hunanized
anti bodies used in 15 the invention, when adm ni stered perkhgﬁ
not need to elicit a cellular inmune response in brain A to A
| peptide or when freely circulating to have their benefici al effects.
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 ti onal ~enboThdmdnSion iy diss 8ehas u§e%f%%ﬁ1aﬂﬁé@£ﬂtl%§® Githé B@E’dtﬁ;ﬁ’foﬂ tﬂsl udi ng
i mmunol ogi cal | y effective portions thereof, and to ne€thods for their

prepar at i gRanuitsture af amediogroent, Fortreating pesveRting, W?VQIWB@AMI@W@ disssepf a
humani zed P&k’ boshardthe, topeeréﬂ}é{l%d?@aﬁrﬁép&f@ﬁfor H@ﬂiﬁga@%wnﬁn S ggar’rent ’

for treating, preventing, rever si el mer I'seas
syndrone, enisze depling Hmhpicei o mghrm@aﬁlm}lemfems disease Dowgn’s pj’lﬂ!l(ﬁm loﬂg;m@ﬂ

i sease e SN G tiat el i 1o St B Ririip ot aplip i anga s o

angi opat hythe wfeotanfmhc bolttblé NG shexiedtd mananef anyl oi d pl aques or the effects
of toxic soluble AP species in humans. 2 4 AUG 2004 8 Brief Description of
the Draw ngs Figure 1 shows the percentage of the A p peptide w thdrawn
from human 5 cerebrospinal fluid through a dialysis nenbrane by Mab 266 as
a function of the nolecular weight cutoff of the dialysis nmenbrane. Figure
2 shows the concentration of AF3TOxhl found in the plasma of an APpv7l?
transgeni ¢ nouse after injection with either 200 g or 600 g of Mab 266 as a
function of tinme. Figure 3A shows the quantity of Af3 peptide deposition in
the cortex in APPY717F transgenic mce treated with saline, nouse 1gG or
Mab 266. Figure 3B shows correlation of these results wth parental

origin. Figure 4 shows the polynucl eotide sequences for expressing

humani zed 266 light chain fromplasm d pVk Hu266 and the single amno acid
codes for the expressed .15 humani zed 266 |ight chain (corresponding to SEQ
ID NO 11 when mature). Figure 5 shows the pol ynucl eoti de sequences for
expressi ng humani zed 266 heavy

-o-J_




chain fromplasmd pVgl Hu266 and the single am no acid codes for the
expressed humani zed 266 heavy chain (corresponding to SEQ I D NO 12 when
mature). Figure 6 is a plasmd map of pVk Hu266. 20 Figure 72 %lggplasmd
map of pVgl-HU266. Mbdes of Con ykg Qut the Invention The A43 3 Pepti des
that circulate in human bi ol ogi cal fl ui dg represent the carboxy term nal
regi on of a precursor protein encoded on®chronosone 21. It has been
reported fromthe results of in vitro experinents that the AP peptide has
poor solubility in 25 physi ol ogical solutions, since it contains a stretch
of . hydrophobi ¢ am no acids which are.a part of the region that anchors its
| onger precursor to the |ipid nenbranes of cells. It is thus not surprising
that circupgté oR8 i is normal ly conpl exed with other noieties.
t hat prevée ﬁ@%ﬁ This has resulted in difficulties in
detecting ci rcglg.at iﬁgﬂ AP 3 peptide in biological fluids. 30 The
above- nent i onedtig¥teehthatschapercentags: of the Mfepdrsids »BRERHS frof Radaf72 and
5, 593, 846) I e epar ati on of antibodies, including a nonoclonal
anti body, %egﬂﬁA 00. r%@‘ﬁ%ﬁ%ﬁ”@@@ﬁ%M@@ﬁ@wmqmm@mmu%G ‘
whi ch was weightamitaffaf tieidialgsid nleashigen shown to bind- specifically to, a
peptide conprisjing am no acids 13-28 of the AD peptide. The present
appl i cant's have' 8@ ndhomsthe soncietfoationso fLAfRY . Tbnet 1 th8 pRsinRic ah QPYN7F i N
contrast’ t@%@&gi‘%s?%?at. bind . el sewhere in the-amno acid sequence of
AR are able T0 sequest sl HHREHAFi pithes 290 pernriadd 15 ofdviph 266 eci funetivn bf oM
macr onol edith@r conpl exes. This sequestration wll effect net A3 peptide
efflux fromthe CNS, alter its clearance in CNS and plasma, and reduce its
avaf|ability f gHEpldducrortheyanity GNP popaas BokRwndh oo REApVAIL Y.
nodi fi ed th%n%%gijcce. thekﬂrdtlﬁu ogeni Cj tly y converting themto a humani zed
form offer S aRd ey aese Isoy r MabRie9) Figure aBl showd dorrelation
-t her apeut i@ﬂ&gmﬁmmﬂgﬁgﬁre associated with 10 formation of

t

bet a- anyl oi d plaques. These conditions include, as noted above,

pr.e-clini cal fW@ﬁiShpwath%dymictmﬁﬂsse@més&bﬁ SR, ,ﬂgﬂ#@ﬁgﬁgl gﬂ cal
and clini g%ﬁ@ﬂ%@%ﬂ%‘%ﬁﬁaﬁi O%at rly. As used heréein, the vvor(.lli treat "
i ncl udes therapeutic trea e h ElE sARQ 2cchcodes forthe eapiesstdi s al r eady

knkun to buupuica6s kgt debRGykatbadingo SEQ 1 RUENL IR, Bingdf , 15
anmel i oration QE:. t he pﬁSSI ble future onset of a conditi oﬂl.awéﬁ‘" nonocl onal
anti bodi es t hat "Bihd W e nebauelsgtidnsegiientes faptiprating huRankd 265 BeRKONal
ant i bod eatilBontptabRE VP8 B AR AN nS i SIS RS . S St an
humanized 266 heavy chain (corfesponding to SEQ ID NO:12 when matire).
Figure 6 is 2 plasmid map of pVk-FHu266.

2(3 Figure 7 is a plasmid map of pVgl-Hu266.

ol

- 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,




epi tope contai ned between positions 13-28 of AD. The entire regi on need not
be targeted. As long as the anti body binds at |east an epitope within this
region (especially, e.g., 20 including the a-secretase site A6-Af &Pt he
site at whi¥@OHAEbody 266 binds), sucly antibodies are eff BCTiUSR1/46191 he
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(al}ignitedolmales hdicoiad 1ised dgainkemiens Been ¥ho®into biﬂda?eaﬂbﬂlﬂd, !
be nentioned specifically for enphasis; nevertheless, it 25 will be ‘

under st ood ARePlide pRPRIEAS apmogedsSr2 oftheAfipsptide Ehspresdns applichuts heven

"anti body" 4 . S-ag:.Wwell as single-chain.f - | ong
asthe pr ot AP HAERBUs WA R B Rul Relonlh Gt b etec el
target, and eisewhbiesin@@saninbQcRRyesics of AB, BeRbieds stqueBler iHeSoRMId A heptide

proteins in blood, it is included within the term"antibody." -Al'so"included
wi thih t he Vel ¢hfectively fom mdstgoledudar compinies , This eequiestydtmnobidli affebonatw S

enerally designated EV. 30 regions,.of antihodj jt.h this specificity.
gr ef er abl>/y, pﬁﬁﬁg%%@“ﬁg@&g’ﬁr%ﬁ%’és cIRrPRssdR E‘\ége?lﬁTm?’ﬁn‘Ell’i UChHYBNt i gn
are producedvalsbiRi BElale fopRatii) Thils4diBBdied of 1A dpysifeR) lodiHEd RSedftle

ot her non human_antibodi és with the appropriate specificity is required in
order to cdhsieipmupegenicityhyreenvertios thennto adnmidpized dermmeyffes thempportotitpie

gl ycosyl ate WO 01162801 RCTIUSO /06191, 10 .

gl ycosyl at egregfﬁlt% ?g%%f)éhﬁ%éﬁe&g %?Aé?hf f‘a&l}fﬁﬁ?”b%’ﬂfﬁ)‘g?fn%%% %‘F&B@F}Z\}ejﬂc‘?ﬂé‘ésw i nked
via 1 sul fi dermdtnds bedsam @oltdlhqies 0 Fhese topditiasy iacihae, 88 adiedbbis e alinitkli t

I s-known to ca rise a tetramer. Each tetramer is  conposed of two .

i denti cal pdPfshpralplzheimsrisdRowrsismadromsandpae-elpissdiang clinisal sargimal angdeidut
5 25 kDa) ang %BE%IH heavy" chain (about 50-70 kDa). The am no--term nal
portion of eah'c %

In includes a variable region of about 100 .to 110 or
nore ami no aci ds A isedbetein, thewprifiicat dndlodesadindragmtic eaing:mk, twitsie a FhRlition
carboxy-terninal portign of each chain defipes a_constant region primarily
r esponsi bl ergf’g? k&?@é@t gﬂh’é?%'ﬁbfﬂ?rﬁﬁm TRRhylps ¢ f-2 s BEEVPRIPD DL, Ofarmm,

mi, ® pha, %ﬁﬂaﬁb?ﬂ%ﬂ%%tﬁ@?&ééilﬁ@ﬁitﬁ%o%&&o%gcﬁﬁcﬁﬁéﬂ.fied as ganma, nu, al pha,
delta, or epsilon, and define the antibody's isotype as 1gG .1gM IgA, 1gD

and |1 gE, respect iBefyonosidral mtitiodies that bitdda vhe midaregion dfiA peptidadisaneand
constant regi ons,arge |0l ned a . I reqgiqQqn_of about. 12 or nore ani.no
acids, wit h%gquc}?ggw&o&%(ﬁggpg@ap%ﬁ%&%mdmgoqc gHense remeiFRtiagator e
am no aci ds .epithse MidiAdd 'Igﬁﬁ,- ¥ | A J]ég@y ' ' he
ant i body bi r?gfﬁlge site. ]%é&gﬁius, ad%%lﬁ%ﬁ&fﬁlﬁmo y fale tmegﬁh{cﬁ%%f%}e%iés.
The chai ns aid long hs thie tantibedystzinds gfdemst a0 epitope wdthin thiskgioal(edpevially, expnser ved

o K T e e s Retase sit2 1 6-17 o thi LR ht ehicts entibody 266 binds), such

= amtibodies are effective in the method of the inveﬁtion. |

j 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



regions, also called conplenentarily determ ning regions or CDRs. The CDRs
fromthe two chains of each pair are aligned by the framework regions,
enabling binding to a spécific epitope. From N- terninal t ,*Cmgr‘m&nal
both lig avy chains conprise the 20 domains FRI, %%]sn

FR3, CDRB%‘gﬁgﬁizFSHRE The assi gnnent of agi no aci ds to each OITB.IHﬁéII n
accordance vmth vveII known conventions [Kabat "Sequences of Pr ote| ns of

| mmunol oglg(i res% Nat i on%l Institutes of Health, Bethesda, 1987
and 1991, odjgs are prefeppd. Ayt %9{?@923@1‘?0%31]9@9‘3(1“ ﬁtllﬁd& et
al ., Natur%nggl%s%?‘ge]ﬁﬁﬁowﬁl%g)] 25 As is wel | understood in the art, ’
monocl onal ant’i bodi es can readily be generated with appropriate
specificity by 'Htednd!amuubmm&ﬂunﬁmknuwnmadomqmsehwmm Eaclﬂﬁtramagis

hybri domas fro e antibody-praduci ng. cells of ald manmal s _or. _of herw se
ror ¢ al | SPHPORHLTh VR e LRAS L PO NESHISE Cheeiach Paif FAGRE APS SRRt Cebpt t o
assgss them anﬂhﬁe %[H&Wpéﬂaﬂ@b&ﬁ%ﬁd IQD:E)Y %Mﬁ&t&ﬁﬁéﬁ%ﬂﬁﬁﬁﬁ‘ e%l:!?h

anti bodi es could be generated by immunizing a human, rabbit, rat or nouse,

for exaanCémmqlﬁd%ﬁqde@rdbMegleppéémwWbtoaHOQrpmr@@mmme@d@mau@the 13-28

f 1.d br e I
for recontPaitisaSybiifie Rice RRR D TRE B Re ol pidion st Bick Hisin SrebioR e | de
sequences consiastirBgioh penmEsy feepbraiblé PR bOmubAck hybr i dorna or other cel |

that 2 4 AUG 2004 WD 01/ 62801 11 PCTI US01/06191 produces it. These
nucl eot | de sequdsltehams gra dlassifisd angampa) Eteeiphs, apd dambrda. (Hieavyichainharani zed

t t Qse
par(§n ally or @B{iéggaﬁ?&hmgh a%dglt%%?%ncgt&@edrei%\%géh%%@?ﬁog?ﬁ% ?g%bdy
germI i ne HgM'alIgz&,(rjligﬁgaﬂngEWﬁMy ‘.Wlﬂﬁn hghtaari:nﬂlhebmﬂ?fhalil&ythw%aﬁellﬂemaan
conpl enent ar i eterm nin The sinplest such alteration may
consi st s|%B§%X6P@§%?Pﬂ?lﬁgq%§glﬁé"%‘éﬁﬁ?ﬂmﬂ%& BTSN Withitke BRIy f or
the muri nechﬁﬁ%éo%ﬁ&lu&ﬁgao‘b"rEﬁiHﬁof@l%ﬁ'tﬁOHﬂ)ré Brnfad U0/ muri ne chi mera which
may have sufficiently Fow i munogeni ci'ty to be acceptable for

phar maceut i c al %efanﬁblefrwem qf eatbh@.t&wavst ¢tam/pa:ir fivinghe egfiilonlydfindihg site.
n L body even t 0 huma es that are by
wel | %1 fiyi] K- g&l gﬁ’é’gﬁﬁ e"%ﬁ@%ﬁ?%@ F’igl ons
ar e subst lstxu&tafh mehﬁeelgebmmm&uf@oﬁsrmﬁ?wﬁ& bt cBavipR the
ep

non- human CDR substantially intact, or even r

h h
sequences regiens, \?1‘,39 WM@WWWHMEEWWEI@I%%é |Mﬁe B\QA&!:OGI fheoduced
N genet i GalolohainlBALL S & i hBR RS ol WSS SEETES, MR R teL o0 Lo

correspon UITBI’] ]
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. 196:901-917 (1987); Chothia, et al., Nature 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



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

anti body, including fragments representi ng single chain for st ABGHani zed
anti body a¥4191/628flers to an anti body conpri si ng a hunan franemosk/osiat

| east one CDR from a non-human anti bodyy; and in which any constant region
pr esent i s 20 substantially identical to a human i munogl obul i n const ant

region, i.egprodbedi€ S%%{ Iuﬁﬁ@i a

Hence, aII ggfrtse olf azﬁeﬁgﬁgﬁ%%tﬁ% a taﬂb%"“'gl(ie;\d?Il e%giépfughﬁoss ﬁosfﬁ?/ﬁhg%ﬁl are -

subst anti al hymanieadfmml to corresponding parts of one or nore native

human i mmunogl ob seque For exa umani zed i myunaogl obul i n

woul d typically o "’é’ﬁ%&ﬁg%@’ Qy’cﬁlwnlng“ \;E%I%B‘PIEP? Pamﬂﬂmmﬂly

const ant regf&ﬂh}%’ﬁci@@qﬁmc@déﬂ%'ﬂoﬁ?ghﬁﬁ%m&@@ﬁ;ﬁﬁg by d’ gcﬁ],en(-,e
anti bo |es r

potenti al advantages over non human and chineri use
huna? t her ap§an anti Eé&‘g@b %hémeomplepmtﬂmdetsnhmmmgmns (GHR).nThe act

better vvith r of the hu
target cell g q?sggg aIICI Wyb?ns%to'" é’rfglﬁgm """' E%}%&B&‘P’&P??El
or anti body aitp@ydenthe aeicus kot reLi6w ithid tésulR ﬁlnlief&%ch

| mmune system shoul d_not recognl ze the framework or C regl on of the .
hunmani zed afRayhaus suficiently] %mwm@ﬁ@b@a@m@hﬁbpmaemnhmeagau nst

:ESBI gnbe | ess ttgﬁlgroﬂ%gal r1’s$§1 %@gﬁ%émfoore%gsﬂg‘%gﬁ%ﬁ %r#tg%.’ %{f lroogy

par tlifal | y f bumegjpedtby teehmmlmnhaﬂamibyn@o)r wemmmnmmmumambwbﬂ@fegma&e
bee reportﬁg‘} ve.a half-life he human, ci rcul ati on nuch shorter .

tha the ha © S PSP AL Subs Pl Sé e cpHpsopdimehyman ragewark segionvlervung
will have auhaldh-Hude @R%ﬂﬁdt&idan hg‘ga;b%n&é}ﬂgaﬁg{@éﬁ %%éégh&ﬁzﬁg“”a“

anti bodies, allow ng smaller and requent s to e glv
desi gn of hd@mrﬂdzfefmlﬁﬁmmaogbm|F1§1yriammbndﬁdampmdmeﬂohgmaﬂ%en an

amno acid fal under .t he. fol | ow or t he framework am no,acid of
2 hunan. | G IBRE ol e s B DE o sormoRtmo P pPaaa by
a frismewor kg AkGnétioted 4bove it BlRRERIOMISH 1Q iR Al REMBAs b RRShAGM! th N
(donor i mmunog] obul i n): {a) the amino acid in the human framewor K regi on of

t he accept ofmp agreally spesifisfiagment of amantibodynindgdiog ftagmeats t hat
PoSi tion, Wagt &8s \en HOLEAS BRI Ng ami no

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

..‘.‘ ,«
R

possibly the CDRs, are substantially identical to corresponding parts, of one or more native |

haman immmioglobu]jn sequence;s. For example, a humanized immunoglobulin would 7

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



acid in the donor inununoglobulinis typical for human inmmnogl obulin at
that position; (b) the p05|t|on of the amno acid is i medpat gy j acent

to one of the CDRs; 15 (c) any side chain atom of a framewor m no
acid is WQeastbout 5 6 angstroms (g¢gnter-to-center) of PEA{USAGeMODf a CDR -
amno acid in a three dinensional inminogl obulin nodel [Queen, et al., op.

cit., and Co, et al., Proc. Natl. Acad. Sci. USA 88, 2869 (1991)]. Wen
each of t bgecied mutitedy dhduﬂdbb &esh trmnraghinaretutalky foed ponowhuinhe aaflseiytara

i mmunogl obul Jﬁ gnd a s ondi ng am no acid in the donor inmunoglobulin .
is 20 unB&tatly fgyeien 88Y-obul i n at t hat posi tion, such an ani no

acid is repl acg?l &t&ﬁno:@ﬁhﬁﬁn%ﬁi%diéé@ia@ébeé@f &PR)H iy at that
position. A preferred humani zed anti body 1s a humani ze or m o m)use

anti body bﬁman Theulat@dRvudi sltwrtvaﬂlanéhle Hﬂfrhﬂiaoﬁhm :imiHodms nbljam:dlhummuded

sequences; . 15. Ar Ser .G er Leu lie
Ty(r:gJSer esﬁ%ﬂ%vsc%ﬂ”ﬁg @"@‘éﬁ'&?‘f%‘% 05?1‘%“"85 BPpR2: 30 1 5
Lys Val Seitithsies altbwing saller 28 RedsEr é@nt?doské @ %@éi n COR3: 1 535 Ser Gn
Ser Thr His Val Pro Trp Thr (SEQ | D 3) heavy chain CDR1: 1 5 Arg Tyr

Ser Met Ser (SHbedpigopfiumanized upgwegadndinsweytbeiepdstiout 3s fdinwssVhas191 5

Pro. asp TR G0 ot adeine Rified et Bors i Bt el e SF g bl ™"

immunoglobulin to be used (acceptor immunoglobulin) is replaced by a framework amino

el

10 acid from a CDR-providing non-human immuncglobutin (donor immunoglobulin):

} (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:
]ight chain CDRI1:

25 5 10 ; i5

Arg Ser Ser Gln Ser Leu ile ¥yr Ser Asp Gly Asn 2la 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 Gln Ser Thr His Val Pro Trp Thr (SEQ ID NO:3)

heavy chain CDR1:
1 5

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



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 ow@gw#aci d
sequence, in which the framework originated fromhuman gernfi

segments DPIQ BVERO J segnent Jkl, with.,several amino acid sBOSiSPLedIaNS t O
t he consensus am no acids in the same human 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 Xaabgawycldh@ORI Gy Gn Pro Ala Ser Ile Ser Cys Arg Ser Ser Gn
Ser Leu Xaa 135 40 45 TyrSSer Asp Ay Asn W a Tyr Leu H's Tisp Phe Leu @n
Lys Pro 50 %58TgHle 350 §ef Vil CerAqpy Sex s By Lo ArbeAspy fhi WalVays S2y ASEQ
Arg ?‘ue 65 78 ¥¥ > ser Gy Val- Pro Asp Arg Phe Bar Ay Ser Gy Ser Ay Thr
Asp

0 35 80 §,5h90 he Leu Lys Ile Ser Arg Val Gu Ala Gu Asp Xaa Gy
Val 95 100 fq SRYY ¢© ‘Ser G n Ser Thr H's Val Pro Trp Thr Phe Ay Xaa

110 dy ThryXa ?(q.?GI I s.,Arg (SEQ ID NO 7) wherein: 40 Xaa at
position 2 ingg\fg&l~ 0 Il(g?g&)gz;%akéte)ﬁosition 7 1is Ser or Thr; Xaa at position

14 is Thr or Ser; Xaa at position 15 is Leu or Pro; Xaa at position 30 is

\l_llgl 0{)0r Vila;n; %@% %]I:\afiﬂla ggdaiﬂe }esgio'?l\rt% a h?lqman?zredlﬁ)ﬁ?iﬂodyngathg })rers)gnst iiztnire%goggs 'S
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 105 is Gdn or Ay, Xaa at position 108 is Lys or Arg; and
Xaa at position 109 is Val or Leu. 2 4 AUG 2004 PCT/ USO1/ 023},9&*65@
preferred_heavy chain variable region of a humani zed anti body 0 ? &
present Wﬂ\/"éﬁ%/‘f"&n has the fol |l owing amino aci d sequence, RGE/U1M61%the
framework originated from hunman gerhtine VH segnents DP53 and J segnent
JH4, with several amino. acid substitutions to the consensus am no acids
in the same hun¥aa guwgitiond 06 és Ghderd@lypot enti al i mmunogenicity: 10 1 5 10

15 Xaa Val Gnyley Val. du Xaa Gy 4 y Leu Val Gn Pro dy 15 20 25 30
Ely Ser Leu Ar g%ﬁ%%@é’rm gglﬁagysﬁ‘\?‘)al‘d‘fgeﬁmfa y Phe Thr Phe Ser 35 40 45 Arg
Tyr Ser Met SerXii i pialtioA109G@ Valdrdefro Gy Lys Gy Leu 50 55 60 20 Xaa
Leu-Val Ala Gn Ile Asn Ser Val Ay Asn Ser Thr Tyr Tyr 25 30 35 40 65 70

75 Pro' Asp Xaa Val Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn Xaa 80 85 90

XaagAsn Thr Leu | t Ser .Leu Al.a Xa 3 100 105 Thr
Al a~Vval Tyr TyrAgéfeﬁh %eg c% V%%’lﬁ'}ﬁgl% pf g‘@“@*ﬁe‘%@bﬁg O?_ PISSERt v/a|

Thr Val Semvé&etion(Hak@ed O1OINE)anvihe beil Bequedd iRwhRASthE fdthelwor® m@%h!na% 3
Xaa at pOSﬂt ion 7 is Ser or Lea; Xaa at position 46 is Gn, Val', Asp, or
Ser . uman germ!hne VH segments DP53 and J segment JH4, with several amino. acid

: substitutions to the consensus amino acids in the same human subgroup to reduce potential
Immunogenicity:

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

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
Gl 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.



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 GQu or Asp;
and Xaa at position 107 is Leu or Thr. 2 4 AUG 2004- WD 01/%923%8 2004

PCTI US01/ 08Y1®91/62881 A particularly preferred |ight chain varpablusorvegson of
a humani zed anti body of the present invention has the follow ng am no acid
sequence, in which the franework originated from human gernine Vk
segnents DPKI 8 awpardcwledypreferfid lightich4in sensblategicanoMomanidzalisibbiy b @RS
to 't he consensus .am no ;gsl%% in the sane human V subgroup to 5 reduce -

potential i RAGRYJRYRIECR Foliqyvipg anupo,agd sequspea it Wireh thp framework o Leu
Ser Leu Pr o oMainatEQr Smth ' I S Arg
Ser Ser G n Sglrl1 EI_E,glijr dlﬁlggu%gn 0 456%?%?g&£§§%%%%&@f%§us F’éaf\Trp
Phe Leu G namysp @idsubstiBliossStotbe c@ispnismniier adidoinAhgsdmee htugsn M ®ibEituply S
Val §er Asnr%lgeﬁgt%n%ag'% 70 75 . Ser Gly Val Pro Asp Arg Phe Ser Gy Ser
Ay Ser Ay Thr TRENESECHE Thr Leu Lys Ile Ser Arg Val Gu Ala G u
Asp Val dyival 95 100 10% 25 Tyr Tyr Cysiber Gn Ser Thr Hys Val Pro Trp
Thr Phe G y2&P Va3dQvall®et Ghyr Jhr seysPrvabe@ser|iee bys vALgri:SEQuI D NO 9) _ A

particularly preferred heavy chain variable region of a humani zed anti body
of t4he preagnIGli nvent i on“fas. the fol | owi ng5anmi no aci d sequed&e, in which
the Tramevork? 17 8r Ty fid® &7 FEmCRGET BEF FEF ReoVFln Segnksit S10P53 and J
segnent 3H4: 1 5 10 15 35 40 a5 '

Tyx Ser Asp Gly Asn Ala Tyr Leu His Trp Phe Leu Gln Lys Pro
~15 50 55 60

L 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 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



35 Gn Val Gn Leu Val Qu Ser Ay Ay @y Leu Val Gn Pro Ay 20 25 30
Gy Ser Leu Arg Leu Ser .Cys Ala Ala Ser Gy Phe Thr Phe S%r, é853§5 40 45,
Arg Tyr Ser Met Ser Trp-Val Arg Gn Ala Pro Ay Lys Ay Léu Uis0 45
Gn Leu WO OXR0GE n Il e Asn Ser Val @y Asn Ser Thr Tyr Twc1déseie16$ Pro
Asp Thr Val Lys Gy Arg Phe Thr Ile Ser 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 Ala Ser 1tby Asp Tyr Trp Ay Adn Ay 2 4 AUG 2004 WO

01/ 62801 1BPCH VB0 THE6V8L skkOsedhr Leu Val Thr Val(sBeripSeo:1{0$EQ | D NO 10).. -

5 A preferred light chain for a humani zed anti body of the present invention
has the amno acid sequence: 1 5 10 15 Asp Val VvVal Met Thr A n Ser Pro ‘
Leu58er Leu Pro,Val_ Thr Leu 10 20 25 30 15 Gy Gn Pro Ala Ser Ile Ser Cys
Arg®Ser Ser @ uf8svferred lightohansfon s humaniged aptibofy of theyprosent aivantiyn hasabe Hi s
Trp Phe LegnighRciksqin@ed y G n Ser 20 Ser Gy Val Phe Thr Leu 25 30 50 55
60 Pro Arg Leu Leu'lle Tyr Lys Val Ser Asn Arg Phe 65.70 75 Pro Asp Arg

Phe Ser Gy Ser. Ay Ser 8y Thr Asp 10 15
sp Val Val Met Thr Gln Sexr 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



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 Hs Val Pro Trp Thr Phe Ay G n 17.0 115 120 dy
Thr Lys Val Qu lle Lys Aiig Thr Val Alla Ala Pro Ser Val 125 2304085ggPhe -
I'l e Phe PrvORigzsdr Asp Gu G n Leuqlys Ser Ay Thr Al a 140pd¥Bsdiafd19135 Ser
Val Val Cys Leu Len Asn Asn Phe Tyr Pro Arg u Ala Lys 155 160 .165 Va
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 Au A@n Asp Ser Lys Asp Ser Thr Tyr Ser Leu 185 190 195

Ser Ser Thr Leu Thr Leu Se&0 Lys Ala Asp Tyrs@ u Lys.H s Lys 200 205 210

Val Tyr Al a®tySed ewArg fnu fp5 CgF i@ $la dlerSely 8be MroPhdlse®15 50 Thr Lys
Ser Rhe Asn Arg Ay du C%§ (SEQ I D NEzll}.oA preferred heavg$chain for a
humani zed api.| V.. Qf .t %fr se i hventiQif~has the am no_attd sequence:
55 1 5 10 1%1“5’%9'% 3 M@ﬁs reur‘i/g’tf‘lé}&' E%’? via VRERYSIEY U8 G n Pro Ay 2
4 AUG 2004 WO 01162801 1%4PCT/US01/06191 §510 20 25 30 Gy sSer Leu Arg
Leu Ser Cysehk aefl wiSaia @in Phe alhrsd2nateny 3 d0edon-Abg Tyt Ser Met Ser
TrpMal Arg An Ala Pro Ay Lys Ay Leu 50 gS 60
65 0

_ 7 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

25 Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
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

""{hO 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



Gn Leu Val Ala @n Ile Asn Ser Val Ay Asn Sex Thr Tyr Tyr 65 70 75 Pro
Asp Thr Val Lys Ay Arg.Phe Thr Ile Ser Arg Asp Asn. Ala 80 85 90 15 Lys.

Asn Thr

Leu Tyr Leu G n'Met Asn- Ser Leu Arg Ala G'u 'Asp 0 25 QEG1HM 105

Thr Al a WP OIH80Tyr Cys Ala Ser Ayl&sp Tyr Trp Ay A n Apecthddhihée120
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 3kgs Asp Tyr Phe PPas Qu Pro Val Thezel55 - 160 165

30 Val

175 180
1905195
2057210
220 225
235 240
250 255
26®0 265

15

3

25

30

35

40

45

SerCyFr BrAditlSesr Gs) TalsarlaedeTiroSeta @y Nal GH SyFhraPhe 35 40 170

Pro Al a Val Leu GI n Ser Ser Gly Leu Tyr Ser Leu %{5 Ser Val %gg
Val  Thr .Val e Ser °¥ Thr. A n Thr lle Cys

e T By LeShvifln 365 A0 oy oukit A0 B LS 5 590
GI u Pro Lys Sersg/s Asp Lys Thr Hs Thr Cys Pro Brgq Cys Pro 230

4euPbio B0 £d4 pkg Ut OYu Gy B0 aSereiMalaPhe ey, Phe Pro Pro 245
Lys Pro Lys Asp. Thr Leu Met Ile Ser Arg Thr Pro du Val Thr 50 55

270 Cys Val VaBs¥al Asp Val Ser #os Gu Asp Pro @ Val Lys Phe

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu

380 385 390
Trp Glu Sexr Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro

. 395 400 405
Pro Val Lieu Asp Ser 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.



275
290
305
2°4
Lys
Ser
Asp
Ay
An
Asp
Arg
Al a

280
295
310
AUG
Ay
Asn
Au
Phe
Pro
Ay
Trp
Leu

( SEQ D

for

t

285 Asn Trp Tyr Val Asp Ay Val GQu Val H's Asn Ala Lys Thr Lys
300 Pro Arg Gu G-u Gn Tyr Asn Ser Thr Tyr Arg Val Val S.er Val
315 60 Leu Thr Val Leu H's Gn Asp Trp Leu Asn Ay ks AGE LROCRYr  LyS
200M0 0462801/ 62801 18 PCTI USO /06491 335 340 345 5 kpenf@indys Al a
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 %60 'I;f}u I&o dF;ro \S/elr f\rg
Leu Thr L uSlgdtided widetypically fikfhed BR1RIEGn 345k lbn Stdiey Val Lys
Tyr Sm?#gﬁnlle Al a Val Glu 15 380 385 39§§Trp Gu Ser Asn Ay
du P ‘%&E‘? %?%@@Wt@mhﬁe@m@@ gnanipdigsmmoglobalin Iemod&@ Ser
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the nucleotide sequences, and, as desired, the collection and purification of the light chains,
heavy chains, light/heavy chain dimers or intact antibodies, binding fragments or other
immunoglobulin forms may follow.

The nucleotide sequences of the present invention capable of ulﬁmately expressing
the desired humanized antibodies can be formed from a variety of different polynucieotides
(genomic or cDNA; RNA, synthetic oligonucleotides, etc.) and components (e.g., V, J, D,
and C regions), as well as by a variety of different techniques. Joining appropriate genomic
and synthetic sequences is a common method of production, but cDNA sequences may also
be utilized.

Human constant region DNA sequences can be isolated in accordance with well
known procedures from a variety of human cells, but preferably from immortalized B-cells.
The CDRs for producing the immunoglobulins of the present invention will be similarly
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
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
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



region segnents. In another aspect, the present invention is directed to
reconbi nant pol ynucl eot'ides encodi ng anti bodi es whi-ch, Wn?4 %gr sed, .
conprise the heavy and |ight chain CDRs from an anti body @ﬁ%sent

I nvent i onwOAd/62891t he human framework region, a 35 frameworgcmwused@atioabl e
region am no acid sequence of a CDR pra9i di ng non-human i mmunogl obulin is
conpared wi th correspondi ng sequences in a human i mmunogl obulin variable
regi on sequedilp acokpdichddisy a 0B RENKREEn M Rfied ' [ gitpge of

i dentical amno aci%f is sel ectt%d. Exenpl ary po yﬁtfgizlg%tﬁ%res, %ﬁﬁi ch on )
expr essi on™RREEN§HT: the pol ypeptide chains conprising the heavy and |ight

chain CDRs of mopgeh | lven yn Figures.4 and 5. Due
to codon degeneracy gﬁ%}y’%&%ﬁﬁ?‘?g%g% g%s%éﬁgc?ago bas?‘?rﬁﬁ?f’ﬁwg}m&%r
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expression control sequences wi |l be eukaryotic pronbter sy

caplbl e of VH witlaa T4 dinker. or transfecting eukaryotic host cells, but
control sequences for. prQkaryotic hosts may al so be used. Once the vector
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nucloeoltoi ge sequen g%lf&@ﬂﬁ#’eb%gﬁgéif?%@?#gﬁggg%[,%g%xkls%%tgﬁ&&gﬁﬁqﬁeﬁqw of
the |ight ehanmspressimesoptrohstiqnencel Thlete dxprasgionhabtorsire tRyicallyreplithBletin the
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The nucl oot9hakenists SHAS % EPEARon P infeRtAl FAT of thedosbeisompsamal TEAel y

exps essi ngComABnEE skprekidhiRbinZ K5l %ﬁtﬁﬁ%@ﬂe@%ﬁﬁ%&, E,g&%é&ﬂp& variety

of different polynucleotides (genomc or c I'C
ol i gonuc| eRfomyEH!, tepegmyt deteition op these tells(tengformed with the desiied DINA @gjuea6ds. as

wel | as by a vagiety of different techniques.. Joining. appropriate genomc
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i sol at ed iﬂ cordance with well known procedures froma variety of human
cells, but iﬁ%ilFéP Blus. and other gtsrabacicriaeran, siehias Salmonella, Serratia, and vatious
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 CDRs for producing the i nmunogl obulins of the present invention wll be
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be g‘ﬁoducedf‘hevllhech fragnments possess one or nore 5 i mmunogl obulin
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activities (e.g. t.fixation 'activity). These pol ypeptide

ragment s my. beThE S0 ToRbinind Bl oRPierhic selliatss obistat dog. A heamuned by

met hods wel Lightichainrencodihf eeciichcesQind Ry pieBik bodteh 8 Aears eﬁ?@ﬁr ed
er

\ : . . ( &gﬁ néds &Eﬁb
| ocati ons 'Hﬁﬁ;ﬁor using site- directed nutagenesis, guc as a 1to

produce Fab pell-knavap myetleods; Whish varyl dspending pr dwuype 5 adiluja? host.

fragments. LQ: | . roduced by | oini VL. an 10 VH
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wi | 115be  expwhsrasicalsiumqibsphatd treatmishiorsdepi@peRsion a1y HRaREd AReRE tyilhnked

to (i.e., pgsitioned to ensure the functioning of) an expression control
sequence. T Q% expression vectors are typically replicable in the host

Or Jani S i Lher Oags SRISSAESHORHR AbbALSUM ARAR, iR 1Ak PRLOgDS Ome!

DNA. 15 Comonly, expression vectors w contalin selection Y
tetracycl i nehasts, opetbayisimunoglobudinifoimsief the piesentdhvention et perifisdeasbidEd

with the degj uen .. ,E .cali is a_prokaryotic host useful
particul arl @J#‘%r c oﬁ?%ér?sﬁg?%eo%ﬂﬂ@]‘@ﬁﬁ RS 1ty suffaré precipitation, 1on exchange,

20 affinity, reverse phase, hydrophobic interaction cohmnn 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 therapeutically 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



the present invention. Oher mcrobial hosts suitable for use include
bacilli, such as Bacillus subtilus, and other enterobacteriaceae, such as
Sal monel la, Serratia, and various 20 Pseudonpnas spécies. 2t AHEs2804

pr okar yotW@onezs0s, one can al so make expression vectors, parius0mMiol
typically contain expression control sgguences conpatible wth the host
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sequences o5by binckinggtolqregrgups. t he heavy and |ight chain encodi ng sequences
and expression the host cell by
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compounds such as cholesterol hemisuccinate, phosphatidyl glycerols and the Like.

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.



chains, or other inmunoglobulin forms of the present invention can be
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ef f et i ve whehnigdes for ad@bfishrdtion] SRhHRARnsddriR] MkBREMHAVET SHPLdbiSsHa5h t he

peripheral circul ation system The advantages of the present 1nvention

i nclude t he™3Bioeicmployediiavidad prpey fanmlationtis designetli ci al ef fects even

t hough not provi -d I , ner.v St I tsel f. ) ndeed,
it has been dem%‘g?@é‘?%’%%@%‘é%g?‘&?’h%‘?’%@%ﬁ%%ﬁ@@@%ﬁ?%%&ﬁmg
crosses t heblodegmdihlafitmband inatrides, ordsmble odini-puip sPBellvRYLEttbastifbn t he
~anti bodi es @f thebi(?%e tion exert their ability to sequester AP in the
peri pheral & PERd% AlEIRAIGATIcolagany 4l ter ONS and pl asma sol ubl e AP

cl earsance. The phasims [ SURGS '?ggﬁ f } Al st rat | si gned
to be appropriate for%g&gieullect e%fén%‘}e o%%fr%&%%i%%ﬁgfegogﬁe
phar maceut i EEPAgorpandese wslleknoxyi initha vy and elvyde chdendirapanaiisy Eophbss.
buffers, surfact.in. 2 sol ubi.lizin nts, isotqnicit

g

vl

agents, stabiliz ﬂadé)éﬁgg% Ic%/ﬁﬁé PPW@F’@’DES’TE’&a%g‘ cipsablsehnigges and will

Reni ngt on' sbPbeperdar vhitheinods of Adamistioh 284 Bld SRNGn R the r_gﬁiég@” PA | atest
en

edition, incorporated herein by reference, provides a co I um of
formul ation techkhgfpllowng sxamplen aicdintepdechiovifiustmtebutabt to nditlse invértiommy be

tgcul ar | i Lt h teristi f.ot
partgoul ar 1y uSeiiil of fufibd filrefEioSPhdiBlol! intoffAh8S! SLbSbL SHnStiobdSntibody

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



15 invention, making themnore |ipophilic, for exanple, by encapsul ating

themin |iposomes 20 or by bl ocking polar groups. Peripheral systemc _
delivery by intravenous or intraperitoneal or subcutaneous 2% hU&cion is

pr ef er r edwoSuieketal e vehicles for such injections are strai ﬂ@i‘ﬁ@él‘fﬁiﬂ- I n
addition, however, administration may &Fso be effected through the nucosal
menbr anes by neans. of nasal aerosols or suppositories. Suitable

formul ati ons for such nodes of admi ni 32 ration are well known and typically
i nclude surfactants that facilitate c rane transfer. Such

surfactants are often det) ‘ o} I@nic |ipids, such as

N f 1-(2, 3-diol eoyl )prog’y M&;ﬂat‘ji&rpé?r%&&{dA Peplideth B it (DOTMA) or

vari ous conpounds such as chol esterol hem succi nate, phosphati dyl -
gl ycerol s and t Sgmplek ef hifal berebrosgiasl fid (OSF)O(G0 Mearduiminzaskaantsohayly in
formul ations f.romas, | ow as about 0.1 %to as nuch as 15 or 20% by wei ght
and wil | b‘éfe%eépgg T il oy plyopmdergpemturs 25 #llowsl unes, viscosities, and so
forh, in accorgancegpth the particular node of adm nistration selected.
Thus, a typical pharnmaceutical conposition for injection could be nmade up
to contain 1 nf st eanlongwith 3 rg & 4Bpekideforphosphat e buffered saline and
1-100 mg of the_30 humanj zed anti body of the present invention. The

fornul ati on coubd be>3edkh i@ peptideiuyl aemenocienel anfibody 266 (dastrbsdpfor or

ot herw se I i [ I ceptabl.e. A i.cal- .composition for
i ntravenous’ | ﬁtl%néﬁgﬁgc{ga{tﬁg Sﬁeﬁgq@ﬁ@eﬁ%ﬁy&@fﬁg@m of fluid, such
as sterile Ri ngEhé sammlesiiveretherneldotiophdfestlion 814-75% nbfh-deRtfrind o@BfehPady
congentratjon. 2 4 AUG 2004 WD 01162801 PCr/TT50 23 Therapeutl c agents of

t he Ji nvent +briadensirme aradionelqciigphoresis QIDGHE)and tragsfeaed to nigoosikieseut ed

In a suit | + [ e | Lkzation,and. . .
reconstit ﬂﬁgﬁfﬁﬁékﬁga %%Q%WBC%gﬁégor%%hbgwogﬁ W{}gttﬁllo%]?]é'e]\eg. g.
wi t h convembheniaal iantibedy (GD6pwhichsis dirbgdd aginde g fast fividining HALefAapeat er
activity loss..than iﬁ‘%G %gtg(bodi es) .. Dosages may have. 5 to be adjusted to
conpensat eP %‘%‘4‘3 eq wathssgepayidin-Borsoradishinererddase mad detectod byeukancedit i body

stabi lity dhamhGaks ! &[%g ! | Shkaahen

adm ni stered. Generc S‘Fk%y@ p g‘g’% b en q%%&é&ioﬁeolggté%&@%ﬁgﬁ&gﬁqsﬁg
f odégoi ng theblussiwerpetianatddesingBHarnaciy el @larandeliTosdk &b PTRRY, ifthe Aff o
adm ni strati ofb{Prot ei ns such as humani zed anti bodi es, by suitable

adapt at i orPEPELHLDOUng to gther leg ot wenlkd mn gt thewsizeref tha kepulting complster nal
adm ni stration hid I TRY e 0 ovi ded .pr oper,
formulation is ?;égﬁegélg% I n gatti P{e?yr]l,&%t naypggg E@sﬁ’%?%? EE‘? S %‘?Tf)‘f‘g?zucg of
control | ecthe dlfepegidt di fadprise @ BetetidiOnediated 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



bi odegradable filnms and matrices, or osnotic mni punps, or delivery
systens based on dextran-beads, alginate, or collagen, 15 In summary,
formul ati ons are available for adm nistering the anti-bodi es &4 tAyg
i'nventi on 3AOHGE280el | -known in the art and maybe chosen fr eorasegogieiy of
options. Typical dosage |evels can be Qﬁgi m zed usi ng standard clinical
techni ques and will be dependent on the de of adm nistration and the
condi ti on Ofhd RenRddh ] W | ed, | llustrate
but not to limt the ?Egldepnrt ‘F{%%;r(ﬂrg%m%ﬂ%sgxanp t@é fﬁfe”?ig% %%g?v&e#gf%aﬁ? anong
others, a numitatéomisespdessedland nésuliofythe pasivgtion efhi@AOA B WepEHe ithe &g nal |y
prepared by inmuni zation with a peptide conposed of residues 13-28 of
human AR peBfi¥QEs sSSfant i body was confirmed to i munoreact with this

tide, but had i . i1 h ti
Cept e o . onls. WSS Vs BRGNSk L el AR om
epi t dpes Wi tdriiperataree AidIhaegeittsphofdied 35 2 B BN NDGGE 2 tidticd b ﬁ%@mdlésAes

described in H S.. gg)lé&gt 5,766,846, .incorporated herein by reference.
the exanpl e& figEL xapple k » dbe adtiodiosokera@s &Ilows: mur i ne systems, the

.use of murine nmgpi@@h@@&g@sqg{g&slg_%gsatisfactory. However, in the

treatment nethods of the Invention infehded for human use, humani zed forns
of the anti bodi edviati 4@G8 (tirds torpositionpE?-2#);ci ty corresponding to that of

anti body 266 are fer .. 24A 4 W) 01/62801 24 PCT/US01106191

Exanpl e 1 Seques@?ﬁrﬁltm%ﬁg?%@ﬁﬁmgs t#0%Buman Fl ui ds Sanpl es of
humead cer ebr ospi ﬁﬂjuséf[g@,g](ﬁ%aiﬁ@ﬁo ) and human plasma (50 |) were

i neybated for 1 hour at roomtenperature as follows: 5 1. alone; 2. along
wi'th 5 ng AD 40 pégh3Iae(binds tg positings INS)A40 peptide plus 1 ng nonocl onal

anti body 266 (de i . .examl e .ip U S patent 5, 766, 846

I ncor por at ed her%?%%%qrzéﬁgl%hoc%(ﬁsﬁof’ﬁé% | es were then. el ectrophoresed on
a 4-25% non- denaiMib 681 09badds @hofdns 1-17)and NON- denat uri ng gradi ent

el ectrophoresis:- (NDGGE) and transferred to nitrocellulose. The blots were
then stained wi t RFnaxdebtst priyclonals inpdBerandfos), probed with

bi ot4<n- | abel ed o¢l on I b whi ch is directed against the

fi rislt5 five am noﬁ[}a%%'lc o f{hﬁmgﬁ?ﬁ%é@&g@?’e ogf}gﬁxW?ﬁS PabediR et se
radi sh per opjotip3sbRaB 6 16 thelp PephIRRES SN Sk (

hydrated di anmeters of thte mat e??% S coﬁt ai nﬁ%@%ﬁdﬁ%@%@f@%ﬁ?ﬁ%re
estimat ed uSimidar@etection irchunireCSF ancubated tithdol 266;.in Sois instincthaubMiruapt | de
oo OIS, WGBS to the catbby 1ektndy of AR pipilds, B abe; "1 "

: 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.



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

evi dence of the A(3 pepti de I n response to detection nediated by anti body
3D6. Similar results are: obtained for human pl asma.. ‘This was AUGudltespit e
t he fact W@al/628R pepti de coul d be 20 d.f%]ect ed by SDS- PAGE df/USipeiddy
Western bl ot using the sane techni que @hd on the sane CSF sanpl es.
Presumably, the detection of AD peptlde was prevent ed by interactions

bet t hi d th the f t wh
Vab 266 15 aodbie B fibRhefuue BuBaRa sPmble rrad resabl Mo @Emt  ng
sequest er adsoemaaﬁpﬁxdﬁpleqormﬂeqmﬁc}ﬂam& Z%DWaBﬁﬂ:ﬁ B BtP ERBFRbaIML 1 N

pl asma and in CSF. The mmjor -band is at roxi mtely 11 nm hydrated
di amet er , PEBIP b’aﬁmﬁh@d;rectmq Hbelfirstdiensional fiowand mﬂmpmammuném | er

band at 1 2 CIfICI of- the
S queat or MeiARREARRERRChARILE, BPEDAINGR (TRin Tl PP wle SR 5h W
APPE 717F @ﬁﬁnﬂ/dnmemmﬂ Tt&-,(pré&é‘ﬁ\z& bithedandd wandgeded eﬂﬂliéf%yfmﬂ{cééiﬁﬂ Eﬂaﬂ:ﬁng?l

nmouse nodel f Al hei ner' s_di.sease in which WO 01/62801 2 4 AUG 2004
PCT/ USOL/ i) or Sﬁ%ﬁﬁ%?\d%‘@mﬂl@t priag GEd0Meh Gleariek: Ingnagd iotinylateda

fam lial ALt ARPe, pressed and results in the
production Oﬁ%ﬁﬁépeptlﬁe @t%%iﬁ&hééétngf nervous system The sanpl es
wer e i ncubat ed Pohtdaucs sMnldgmﬂthNﬂiﬁdwﬂlﬂMo(sJaf@} whiferlpdipiiteBdisdaBOMorD
t enper aturﬁg and then_ el ectrophoresed on a 4-25% NDGGE and bl otted onto

ni trocel | Qf Bgdcayy agblight chaigs Pﬁl‘@'@%l@n}? IfrWéS eondfirbisditbat A peptiss waslih aws:

Mafp 266 ( |t|ons 24) ;
Qc%gan (1 SRR RERRL 6B 97 s biad B4 10 o Wb S BRR e S or i

(no -specméugﬂmamssmu(ﬁum&ﬁmmimweﬁﬁ) Mab 21F12 (binds to
positions 33-42): Mab 6E10 (binds to positions 1-17); and QCB40, 42
(rabbit polyclonals to A0O40 and AD42). 15 Detection of the Al3 peptide
anti body conpl ex was as described in feaigeq 1- biotin | abeled 3D6 (to the
AP peptide N-termpus) fol]owed_ by strept avi d| n- HRP and ECL Simlar

det ection i n humanBegenstrationof NonEewvagaceoaBindingandSeanestestion s
substituted

AP peptide as it circulates in plasma and CSF is thought to be contained in 2
15 complex with proteins, including apolipoprotein E. The present example demonstrates that
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.



QCB40, 42, which binds to the carboxyl term nus of A(3 peptide, for 3D6.
The results showed that of the antibodies tested, only Mab 4G and Mab 266
20 pernmitted the detection of AD peptide. The results-showed 4 R o8 human
CSF, only NeboR@8oland Mab 433 were able to sequester in detpegjgddh@s@fount s
of an anti body AP conplex a y J3 (gain, athout any anti body, no AD s
detected). Mab 266 was also able to produce simlar results to those
obtained with human CSF with CSF fromAPp '.7 transgenic mce. AP peptide.

coul d be sequestered in .25 human CSF pledh 266 regardl ess of whet her -

3D6 or QCB4fIl, 42 ant Seneyrias s588 id Kot BIeNEbQ b AR YSS RS QiliRk- Exanple 3
Denonstration of A Pe tide -266 npl ex by Two- D nensi ona Féctrophoresis .

A sanpl e contai ni ng 50 ng AP40 peptide was incubated with 2 g Mab 266 at
37C 30 for 3 ho&ﬁ @mDﬂ\e@ W%E«b'@m—dam@SFrvcasbmtubatedcﬁthhhmm&ﬁam&ﬁﬁomsfwsthd

as a control = a were bj.ected to_2-di nensi onal

el ectrophorggyg n QE)WA b\ﬂ%‘ Q’é’@forz@W@Sﬁf’ﬂﬁ@lgﬁeﬁﬁnrlﬁ%WMst
di merssi on, ke AnARMEE Fll]ﬁ?@Eleﬁ%l gd Loed |
Exanpl'e 1. The poI yacryl arni de ge wasﬁ%I ﬁﬁéﬁﬁ into I ndrvide fﬁ%ﬁﬁ‘{ orm

per pendi cul &?dQSan%mcﬁxamnl‘v d)n of the first dinmensional flow and gel

separ ati on under nat ULl ns SDS- PAGE (Tr| cine urea
gel) was perforne ng%ﬁm‘i 8% ng%ﬁ%%qur@e%g e thedbapdatis was-

det ect ed ei bgbxidvatdlg qud@_@ [
devel opnent usi ngldéElo Mab (Seﬁlegtcgiﬁgtcnc y%t%gg%@tl n %Bl%gﬁ*({e&m@%?{ Af

| n t he HRP W48 &H1 etﬁbﬁﬂbwewwmmﬁmrmamﬁapaﬂlmm@mf ‘I‘hia@;aﬂxﬂ,'fdeﬁibﬁé&dﬂdgse
o}@ after % ntsf mtted visuali ‘gﬁl on. of the heavy and_|ight chains
b 266 & C@‘ﬁ% feﬁr’*ﬁaéi“’éé‘ﬂ?ﬁff %f Pepiadi s addeghie thﬁua:ubat@n@n@nem
WI th Neb 26heqirernbadhviab 266 K Py %t?ﬁ ﬁ%?&eﬁ&%cﬂhw&cﬁm% tﬁipresence

full Iength Mab 266 seen after t di mensi on
Deronst r at i ehausi-apedhariiboilica decrmot dfitcBeredity smégt&m&ﬁ‘tﬁ&ﬁ&pme%y DEsY 26k as

it circulates in plasma and CSF is thought to be contained in a 15 conpl ex
Wi th proteins, including apolipoprotein E. The present exanpl e denonstrates
that antibodies to apoE, while able to fianafhlég the conplex, do not
sequester apoE fromthe reminder of the corrpl ex. ApoE corrpl exes (500 ng)
were i.ncubated with Mab or polSequssisationofiAdbRentidetln Vi

15 A, Trauséenic 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 enalyzed 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 cemp'lex was detected unless the plasma sample had been treated



apoE (2 g) at 37C for one hour. The incubated sanples were then subjected

to NDGGE wusing the techniques described in Exanple 1. Foll ow ng NDGGCE,
Western blotting was performed with affinity purifi.ed goad 4aAiG 20poE

ant i bodi eyowitiskeodet ecti on by ECL. When _no anti body is preasefiiseiaggy can be -
detected at 8-13 nmconsistent with its?presence in |lipoprotein particles.
The presence of nonoclonal or polyclonal antibodies to apoE results in a

popul ati o [ f 0 .a.larger | ecul,ar cies, a "supe hift".
Thrs 55 donbazrsRia PRGe bivE « AprBhsR i i AR isutebm B M 246 .
renove apo€ohsigentdeveld RPIRIISE Gvep Bid firhb BeridPieed weheuhi eﬁéce?ggg%%ﬁp the

|'i poproteins creating a |arger nolecular species. 2 4 AUG
01/ 62801 P&PPtefhal/des Seven in aniznalspliectsl Wislh 106 g af Mab 266; & genedt thetvelsrihed

by Anti-a of. Anti.bodi es anpl e of 100 uman CS S ipcubated either

with Mab 2 %mg%oaﬁﬂ“,’mﬁ‘iﬂ ' ”E%F&‘?&Paﬂatrﬁﬂ'g?h{aw% ,£%C%W%mﬁb? WGt i bodi es
for560 m nadremistdred? g JMBisSARBARS Were 5. then anal yzed by NDGGE as :
described in Exanpl e and the detectjon of bands performed as described in

Exanpl e 1. The €esul TwodwowentholbAPPHNG mise Mek: fbSnistesedit gegloftMal D66
sanpl e, the band at rroximately 11 nm dj angter characteristic of the
sequest er e tr%%m}-l\?l?f ang%IS Pi%mﬁ‘l %?P}Wgs %@%P@.eaqlhi £hsg plagma sample Waset her
or not antg.'fgg&&a b SINGESSH ' : i - AR. . .al so
appears if 50 ng tof AJ pe P?‘gg&lﬁvgﬁcﬁ%bﬁg%ﬁ%ﬁ%&u at F%%&ﬁ%aﬁ%%“tﬁe

- presence @ptinglated 8B6 Jlowed by detectivrowith keeptatidia P igAmenshghil) and eqnetrdy

sed06st r att g PP s e THRISVSS B IR s cBIEE] M RRIRA IR A
Pepti de | ntdidegd ive Asind kAGWS 8 I8l 7 dor - j
over-express a 20 I’Y?Jt amn% form ofﬁ?\tﬁﬁa?ﬁﬁﬂp%"?rlg%gi‘ﬁﬁ%hese Eggg'é?gdd%}c%b%
human A(3 4nd detestcdNBniady. hTheameln i tAgopdptide bewef toMampedwas peintdtelbat

it 1 aveno SRR TN AR e A faeEe e Smeyials L HOBGOLGe nut es
after initdabobddusAls - | 0 er-JAktial, [ nihegt.l N,
Sanpl es co%ﬁagfni ngggyoéglﬁ nggﬂlp ggén%l %%%g%h%%ﬁ?{fﬁ% rﬁn\/\%?lé& g%ﬁ‘?é/dz?ggst ﬂ%DGGE

andi5 \est erPhibisotlsoitiilantot the fsly] 6B peptitRss AP T prafmsiehs AR dcpb&itisa! | ne

i nj ected

(50-100 ng/g); human APP and human AB in APPY"'™F Tg mice are produced almost solely
in the brain. Thus, it appears that the presence of Mab 266 in the plasma acts as an AR
peptide sink facilitating net efflux of AB peptide fiom the CNS into the plasma. This
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-Af
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"'™ mice were treated with either PBS (n=7) or 500 pg
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 A bound io m266B
was measured by using 96-well Optiplates (Packard, Inc.) coated with ﬁ3D6. Diluted



animals did not show the presence of the characteristic 11 rum sequestered
A(3 peptide band either after 10 mnutes or 20 hours- However, the two
animals that were injected with Mab 266 did show the appeara@r(céUSfZUB’hl S
band af t er WIDol@se1s. 25 B. Two nonth ol quPPVM?F m ce wer epgp@oi/dsidbni S
study. At day zero, the mce received either no Mab 266, 1 ng Mab 266, or
100 g of this antibody. Plasma sanples were taken two days prior to

adm ni strat| fod] on days ,l, 3 he pl.aspa-:
sanpl es vverg Su jsgégﬁag{}&g%%%@%ﬂ&%%} M&@Fﬁ%ma&&#@n%mmgﬂ
with 306 aso tﬂﬂ@ebﬁatgd ﬁﬁés%n&the%n&iﬂtoﬁdtﬂ% cBBiph%% ctermin
adm ni stration 30 of IYg% the 266/ Ap conpl ex vvas etec unl ess th

pl asma saan@thﬁh@I emm mmoat thm@:mﬁmei)oﬁﬁ’;'ﬁhhlfi%hﬁ&iﬁfﬂes% '
th t t bul t |

the Vb 266 Vert hEited vt auebi ST GEmses AR lisptithaothons éﬂ%ﬁﬁ%ﬁé@!h”ﬁer e

foung exceplugh0s adl ABl,Wlre dlfcAfidl by 18R BRVCSr! fh PRL HReSick Spigreaggedgﬂwmt?h

100 jig of MBD’ I N genera eve S in anina

were consi siMepyide tevels vidra 140 pgad bbtildorerint hGerinfedtion. BHIAIGIE Werel MO
of this antibady., C. .Two two-nmonth old APP 17F m ce were adm nistered | ng

of Mab 266 Sm'ﬁlar iy ddah J6Gmiectedamicelprior tosiniectiamgiiug lavels of #dkperftidemothaind

The pl asna oII wed by Westernbl ot as

descri bed abovée exlgggeeﬁlﬁ&)#mﬁaa)ﬁd?t%%uﬁpos 1“6?0  ated 3D6 was fol | oned by
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denaturing gel electrophoresis followed by Western blotting with AB.,-specific
20 anubody 21F12.

) In an additional experiment, thres month old APPWITF Tg mice were injected with
cither PBS or Mab 266 intravenously and both A4 and AB4, 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



Mab "266 on TRI S-tricine SDS-PAGE gels followed by Wstern blotting using
anti-AR anti body 6E10 prior to, or after, protein G,expoxé 3& n? protein
G bound beads. A band 25 that was depleted by protein G A ed at
4-8 kD, wadi/62sent with the presence gé nmononers and possipgdtyusghyeefeqs of AD
peptide. D. Two nonth old APPV71iF m were treated with either PBS (n=7)
or 500 g biotinylated Mab 266 - i.e., n266B (n=9) intraperitoneally Both
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el ect r ophQregk W|th Af42- s. fi 0 anti body
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i nj ected \méﬁncemfﬁh@mﬂ%@mm%ﬂbﬁ@ﬁemjravenousl y and both A040 and A(342

| evel s were assessed in the CSF as follows:
orms 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



For .measur enent of A(340, the nonoclonal antibody nRG3, specific for AP40

was 25 utilized. The ELI SA descri bed (Johnson-Wod, K., et al., Pr oc. Natl
Acad. Sci. USA (1997) 94:1550-1555) was nodified into an RRA Jayg rgRl aci ng
t'he Strept ﬁydgl?%é‘g P reagent with 1251-Streptavidin. "For plasma and CSF
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cerebral corti calt wasaBgebsdresad ihat teenGaIRerHiSA AW kibdJInd IPREihd IIMELHEE Wi th
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observed. EAB %Jagde?in I%ﬁebas%z%?s d%%r?be%sinﬂaégleple. p'}‘flgsg rc?s!u?tls( sl|1(I)1W \tﬂz}t ra;l)tiboclies 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-



25 A di al 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 sepdriatbé g% a : -
di al ysi s nbrane with a specified cutoff in the range 10-100 kD from a
bot t om chatf& % 8nt ai ni ng 75 gL PBS wi t4y or without 1 gg RSI/RRMOSHE. 30 |t
appeared that equilibriumwas reached after 3 hours, as determ ned by
subjecting material in the bottom chanber to acid urea gels foll owed by
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efficient and I Gs founbl (Rt 9REEorREdtkAHoh¥%f AR bound to the monocional antibody
Mab 266 increased from basal levels of 150 pg/ml to levels of over 100 ng/uil by four days.
By analyzing early time points on the curve, it was determined that the net rate of entry of
. APB ot into plasma of the APPY'7F Tg mice was 42 pg/ml/minute in the presence of
20 saturating levels of the antibody.

ey The effects of Mab 266 on plasma A levels in both wild type and APPY"VF 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



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 snall by guagictygal |y
signi ficantystfesh; in increasing the mass of AP peptide in the bottom
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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, sleine, 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.



25 Exe9 WMab 266 Effect on Al13 in the Brain Four nonth old APPv717F+/ + m ce
were treated every 2 weeks for 5 nonths with IP injections of saline, Mb
266 (500 pg), or control -mouse 1 gG (100 g, Pharmigen). The 2 4iAdE 28 e
s-acrificqgo%%J %iofe nont hs of age, and AP deposition in the cortex was 30. )
det er mi ned? Wh#%% area covered by AP-i noreactivity, asBECIEROMIPEA with a
rabbit pan AFB antibody (QCB, Inc.), s quantified in the cortex
i mmedi ately overlying the dorsal 2 4 AUG 2M4 WD 01/62801 33 PCT/ US01/ 06191
hi ppocanpus as descri bed by Holt zman Examdle 1Bt al ., Ann. Neurol. (2000) _
97:2892-2897. Thp0 gsul.ts are sh iy Figure. 3A.. At thi ?(93 about hal f -
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nont hs was %ound to AP in brain, brain sections from9 nonth ol d -APP1" Tg
m ce whi ch contained AP deposits )20 and had been treated with either Mb
266, saline, or control Tﬁﬂ@”ﬂe%cgg;deis 5 T'0 SeiG enBL §68s I ng and

i mrunost ai ni ng was per fornme ' R al., Nature
Genet. (1997) 17:263-264). Tissue fromall groups of animals was incubated
with fluorescein-labeled anti-nouse |9G R¥&fzhitlon ThA&k dmidleks] hen exam ned
under a fluorescent mcroscope. Specificjstani of AR gepgsi rs—was
seen in any of the groups. In 25 8t r ast , V\hen%ﬁ{;‘g‘?ng Mab 88625,
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depasi ts wer CghRppns)det eqt eg. 71 2% 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.



2 4.AUG 2004 WO 01/62801 PCT/US01/06191 34 EXRMC || Effect of

adm ni stration of anti-body 266 on co -tion in 24 nonth old trans epic
her ni zygous PDAPP ni ce Sixteen hem zygous transgenic .m ce (A2RPREE 208 €
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the ani el s e EAIBLHGRS $O6 LEMIIG) KRS abhiincuth B Lo ioptedid fvPliving
as descri bedh¢ hipjocaBipubdutinding efeasdf the cBghhw Midglaridel o6t B&She bt Pihe

982-990 (19 . recognition index (Tu x 100)/(TB- TA) was cal cul at ed.
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p=0. 0010 AdréreuipstaremdtstatisticaigGignificantyr ans of anti body 266 weekly to 24
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change in behavi%?eoﬁ oo treat e Y SRS gent CE SORAMIE Ircalimg1y el

i ndi ces which were simlar to w I,ﬂg&ggﬁggﬁjﬁ\ atﬁ{ﬂoggl s [J.-C dart, et
at]. The difference in the recognition i ndex S atistically significant
at the 0.001 probability level. The increasegijpe@apidd @) | ndex is an 20

I ndication that treatnent wthf{an ant .00% rhat bimos—to the beta—amtoj d
peptide in the region of am n¢—aeids—1% ._Qﬁr/la_l-l_pg' dverse WHBSREREY i or a)

| mpai rments that had been docymen¥eah in |t Sisndmodisg noNfdanof Al Shadadr
Di sease. Therefore, the admini gtration off aptibodijes that bijnd o
anyl oid peptide in the reg - ' bt S St L oatl dl S6a50g
such as Al zhei_fagntrel @BS3age and Dodh3s syndr 698 and wild.77hal tf t hey ppgnitive
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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 animals.

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.



WO 01/62801 35 PCT/US01/ 06191 The anyl oid burden (% area covered by
I nnnunor eactive material after staining wth anti An anti bodies 306 or
21F12) was quantified in the cortex inmediately overlying 24h -hhizdapocanpus
i'ncl udi nqxﬁr ?12%80 f the cingulate and parietal cortex fromthe brains of the
24 nont h-OPd & el s treated with nouséeant i body 266 for ROAEPSOEES, as
described 5 above. The results are presented in the table bel ow The

di fferences between the treatnent groups are not statistically
si gni ficant. TaBlaugcuonmwee dirapgitoneal (tph Eachappusgin 7PBSHiewrdl gtdupsi ng .

Contror - Ba Vo PREA AR dpesild Ml ST (PR TR 1, ko )

Usi ng 21 Flike NR@T” dbnfdl Bro¥ps Riceiedhdrecklyig ecgaﬂ-éfl%[G]ﬂd}sQJ corng'glse very old ..

animals, treatnent with nouse anti body 266 did n result 1n
si gni fi carl0) pgimdusesyaelrniscdi rdolserinl the “Eligh Brosel* giotis febeivRBSwesla R igeetbioup,

ubst ant | APPOGRERERER o] RGO s 1 RESCHBD dorhanecin U Thy
anyl oi d bupeien ofshpiREet08d 2 HREER iFeétiRfof 100 micrograms of antibody 266 dissolved in
PBS (“LD”). Three days following the last injection, the behavior of the animals was
assessed using an object recognition task, as described in Example 10 above, and a
discrimination index was calculated as the difference between the time spent on a novel
10 object and the time spent on a familiar object. Results are shown below in Table 3. The
= data are grouped by the age of the mice at the end of the study. -

Table 3. Déscﬁnﬁve statistics for discrimination iﬁdex

Discrimination Index (minuies)

Mean Standard Standard
N: Deviation Error
7 moniths old ‘
PBS| 7: 2.12 4.22 1.59
IgG| 8. 0.81 3.64 1.29
HD| 8 10.04* 6.52 2.30
\ 9 months old ;
T -~ pBS| 7. 1.87 3.54 5 1.34
1eG| 8 0.96 351 1.24
ID] 8 10.75* 6.44 228
HD| 8 12.06™** 7.82 2.76
*p<0.05
FHp<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.



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
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mce were either approxinmately seven (7) nonths eold or approxinmately nine
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a weekly inj ect i Balls Sndintipodicsi Monge aryelbinacoell hedp2AbGadlbisaby edni ATPRS
"D'). Eachg, se | he,"Low . Dgse" oup. received a weekly injection of
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usi;jéwa an obj ect recognition task, as describe
di séFi m natsr@wmné@l\%lvé@(b@p@mmmgﬂn% BBS {(Hy€hae), 16tnddFIEPBS, 2 inE

spent on a . | and_1. t. e nt . on famliar ogbject. Results
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I ndex *p<0. ﬁ% ** p<0.0001 15 Taken together theSe data support the: 7
concl usi on MHafechelagies Raskhalie,dvD) rontaaing 2% 4oy Ia FBS{Cabb 391 1i.03% Eyeione)
agai nst t heGens il vIAMEL t A ARSRT Dk (HAoEd) s 0
month ol d APP 717F Ty ansgerf?gelﬁl%c%%t' g%ﬁénﬁiopgtﬁﬁggy?h%%@iWal
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epharose column. Biotinylated Mu266 was prepared using BZ-Link Sulfo-NHS-LC-LC-
Biotin (Cat # 21338ZZ, Pierce, Rockford, IL).
Cloning of variable region cDNAs. Total RNA was extracted from approxi_thately
10" hybridoma cells using TRIzol reagent (Life Technologies) and poly(A)* RNA was

)20 isolated with the PolyATract mRNA Isolation System (Promega, Madison, WI) according
- 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 universal primer provided in
| the SMART™RACE ¢DNA. Amplification Kit. For VL PCR, the 3’ primer has the

sequence:

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



central domain of the A(3 peptide will inhibitor prevent cognitive decline
typically 20 associated with di sease progression, and will reverse it.
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than what WitBgsifluse tofhe mavwgp EkregenoFor B RGRethagéprifiiens, j ust -
as in old ' 11), treatment with nR266 conpletely reversed -
ARt R efnerpfe Ry er

cognitive ounger transgenic aninals. Exanple 13 S thesis
of Humani zed Anti body 266 Cells and anti bodi es. Muse nyel oma cell |ine
Sp2/ 0 was obtained fromATCC (Manassas, VA) and naintai ned in DVE nedi um
confaining_10% FBS (Cat # SH32661. 03, cfone, Loan, TUT) in a 37C C2

i nctibat or . 5%%@%%%@9@%%@?@@*%? CEEATECEHETRTOGT THIAGCEEM0 nedi um
contai ning 10% FBS (Hyd one), 10 nM HEPES, T2 nM gl utanine, 0.1 nM non
essential &FFRoTBAI@si4l mM sodi um pyruvate,. 25 gg/m  gentanicin, and then
expanded in serumfree nedia (Hybridoma SFM Cat # 12045-076, Life

Lot o iRy e o SR U

anggbody 2&6re( bk IR CR4ABIunt-TOPO vector (Invitrogen, Carlsbad, CA) for sequence
determination. DNA sequencing was carried out by PCR cycle sequencing reactions with

fluorescent dideoxy chain terminators (Applied Biosystems, Foster City, CA) according to

the manufacturer’s instruction. The sequencing reactions were analyzed on a Model 377
DNA Sequencer (Applied Biosystems). - :

15 Construction of humanized 266 (Hu266) variable regions. Humanization of the
mouse antibody V regions was carried out as outlined by Queen et al. [Proc. Natl. Acad.
Sci. USA 86:10029-10033 (1988)]. The human 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 ac1ds 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



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 (LCat # 21338ZZ, Pierce, Rock_-f._'iord, I L,) . 8@0”9 of
vari abl e ragheespNAS. Total RNA was extracted from approxi et AP o
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NO 131 2 4 AUG 2004 . WO 01/ 62801 38 PCT/11S01/ 06191 Wi th res
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With resi duégommmmybaeséﬁzemgxaaﬁtpmw%ggm&%muﬁﬁ{ vﬂ'ﬁiﬁ»ﬁa&éaaﬁﬁd VH
cDNAs 10 we %or]ed into pCR4ABI unt - TOPO vector | Tnvi gogen, rsbad,
CA) for seq E’é’%&:ﬁ RlasrnddAS worglincatizedhesingyFspds Aparoxireatelyutt’ Sp2RCRIsy cl e
SequUENCI Ng KRS frk ' I s ' chain ternj rs (Applied
Bi g§yst emg, Fos%g%i%t%&ywcg? %@?@fﬁ?@o&%}@eﬂ %ﬁiﬁ%ﬁﬂ%at&? ﬁ%‘isf%f? on.
The: s equenc icrlls Wergsnipndedir BMahmkdinaccontiginy 0% FEY Znd pIMd SROUSRGST 96-well
(Applied Bigsyste %.4%; nﬁtructlo hunani zed, 266 (HU266) vari able
regi ons. Huﬁg%ffszﬁ A S0 SeffEtonBirdia By cortgingngsl Ok EBSa HTi madiaut  as
out| i ned by siRefica 0. g/ Biinbiahil 1 A0 yoSHHenatt i) 4 AAIRR:A 0033

(1988)]. The human V region framework used as “an accep 266 CDRs
was chosen mmﬁtebékfg@%@@ﬂhbﬂmmgyhorﬂ' tikthe sefpetion) cylhegsipematBidIPereand

ENCAR [ Levi L, .- i ol.. 168; g 62 1983 were. used to construct

a 20 nol ec u%’%asr"le y%d;)%é Fm%$ !{3 é”&{l/ué:rli]f)}é%w%"ig i ﬁg‘?‘g’%ﬁgﬂy dhglyyiclqing plenes wer zed

V regions t bhatanded in DME medium containing 10% FBS and further analyzed for antibody
expression. Selected clones were then adapted to growth in Hybridoma SFM.

Measurement of antibody expression by ELISA. Wells of a 96-well ELISA. plate
(Nunc-Immuno plate, Cat # 439454, 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.
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rredl um conﬁmcman b0YedvBThandraghithshlblied ﬁ%ﬁ@ﬂ@h aaﬁn&aélh coﬁip%ﬁ% Af ter 48

hr, selection nedia (DMVE medium containing 10% FBS, HT nedia” supp ‘ement ,
0. 3 nmg/ M xanthine and 1 gg/m nycophenolic acid) was- appli ed.

Approxi mately 10 days after the initi%@&pi the selection, culture
supernatants were 15 assayed for antibody production by ELISA as shown
bel ow. Hi gh yi el di ng c%ﬂ@wmﬁpmpemesofhummedzssanubodv

The binding efficacy of humanized 266 antibody, syntheéized 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 plate (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.



expanded i n DVE nmedi um cont ai ni ng 10% FBS and further analyzed for antibody
expression. Selected clones were then adapted to growh in Hybridoma SFM
Measur enent of antibody eXpression by ELISA Wlls of-a 96- vke%NIéPELI SA plate
(Nunc- | mm@popil%gg Cat # 439454; Nal geNunc, Naperville, IL Bat ed .
with 100 | "0 g]}m goat anti-human |gG Fcy fragnent spe&CA{U$01/06191

pol yclonal antibodies (Cat # 109- 005-098, Jackson | nmunoResearch, West
Gove, PA) in 0.2 sodi um car bonat. e- bi carbonate buffer (pH 9.4) overnight
at 4C. After was Yiching Weswellywith phespherRe fevdrsatine (R3S Ocotifing €1 920) |

Prerce) for Sachig (finf et o BRECIGE biaR Wil fus welig RpreitSasi vy
cont ai ni ng l4d@Rg 30e Lk cfiNupeiBlock ehyertd 'Smtu%&gﬁéﬁw& | RfeB8 ffiut ﬁ%l&&\%gi@g ng

| % BSA and 0.1% Tween 20) and applie 1 SA plates (100 gl per
Asa st andar dVelIs Fisaanashed Washin e agdiexness dighidrmias rentovbddy HuML95 ( Co,

et-alsg, 1992, abqy 3 T pl at s incubated for 2 hr at
foom't enper at ure%n% t%?f&e%?a&g@ugﬁaﬁﬁ%&gﬁf@%ﬂc%&ﬁgﬁ an¢campetitey |
of 1/1, 000- cirtibadyd Mu2B6 oe Bin2 66 atating 06l 50804/ ini malmméhdﬁﬁa%na%ﬂﬁ:?%

in

ant i bodi es #,1050- 05, Sout hern Bj ot echnol ogy, Birm ngham )

ELI SA Buf f e&’”caﬁ%ﬂ%r:}’pﬁﬁéé\ Bﬁ@a‘@ﬁ%@ﬂw ingripligate ficaGnali veurhe of 10l per wealbom

tenperaturep@ryhdagﬁlﬁt;eﬁ | r, TS subst e,(Cat #s

507602 and 506502, Ki rgjlf\eﬁgiég?l\’ﬁg@nH%ﬁé‘?#%’é%@?ﬁ#%%%@?@@%ﬁ%6%aND)

was added t dackgetundebhtrol2 160 ALEE POISA BieOds62004. 18 BETS NGk 051 Houbatear
I

deve_ir pnent s stopped by adding 100 I of 2% oxalic acid per well.

Abso dSance a&%gqtggxggal@gﬁg R riigs i Mer ayasbyng the wells withoF kshieg Buffaed 00 ul of 1
(Moliecul ar  ReuhiogRP- NN b i f Hu266. ne of the high
Hu266- expr essi ng Sp%ﬂgﬁg‘g?%épéatran(g&e%? gin?@%zeg?%%éasfgé?@%%mga?bt %o
growt h i n Hplsts Wanmcdriddat doan pamphratutaofo? 30 nih and washel with Wﬁ;ﬁdlg@uﬁfép%
cul ture sup Was vest ed cell .viability reached 0% or bel ow
and | oaded g‘ﬁnlpg&%%?)"lp&c&r H%&?’S&@E‘M% @H%Eﬁ\f?.se %@u@é @irkegagrd@Bras  wi t h
PBS bef ore Lhlsoratatil asd. ' MR B6add of el M
NaCl .. The el yted, b?gf%ian mgd:%lf)glg‘;/‘)‘z%ﬁ%éﬁ]st gﬁﬁgﬁﬁ‘g@%@‘g{”ﬁﬁ’tﬁéﬁgé and
filtlered t hPEAligrcil. cAbsodtgmegyas roadat 417 nar Tthe abswbames sierdflottédbgbadyhe log

concentrati ) asurin bgsor bance at 280_um (| /m
O Anoy. SRR nleGt eRGttrey BRIM AR 008 SfeioB uiing earaemd theo
standard pr Ec¥dwasedetanmireddfo? 826hgnabb @& iisige mefiodt wellBER 20 thdigyex, San
Di ego, CA). Puri jﬂled humani zed 266 anti body is reduced and run on an SDS
e mean IC50 for mouse 266 was 4.7 pg/ml (three separate experiments, standard
deviation =1.3 pg/ml.) and for humanized 266 was 7.5 pg/mL (three separate experiments,

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,
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-



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

mol ecul ar wei ghts of the: I'ight chain and heavy chain- or hQQVXUEC?&J A ‘
fragment @@;(ﬁ%%%ed fromtheir am no acid conpositions. Exan@lge YI'mvitro
bi ndi ng propertiesof humani zed 266 anti4®ody The bindi ng ef PFEEHE(R591

humani zed 266 anti body, synthesized and purified as 20 descri bed above, was
conpared with %he nmouse 266 anti body using biotinylated nmouse 266 anti body
in a conpal2eMrSIavasicrupled Wi free yning syeupse Carbexyl groypsandlow taili2 of i bivsassor

late, Cappg . Nal - ted,wiih.100 1 3-anyl oi d
Beﬁt Che (1{’1111 f@%ﬁ?ﬁg&?@ﬁ%@m @@%ﬂgﬂ?@?’ﬁﬂ%%%f%ﬂ‘?ﬁ%ﬁ&ﬂg 'E bi eat bonat e
buf fer (pHrgdrayysptininige EPOMNEBN Ghhopbpectic raBbieiphRlad eoBpéd fiw gal ¢ XgﬁS' -

prepared by.di,ssol ving 7 mg Qf APl -42-Cys43 (C 25 term nal cysteine
1- 42, AnaS%B ‘}ng(f’rlnéG@gBEI' CSMOH‘P W pnabpdicswere capihigdite aield AR tisonaaby unisddi ng

1,580 pL OfRW). Shinki t1e \ i 1L i_m.de-activate
bovi ne seﬁ}?n) al buﬁ%b%%ilj%gg%s |S§¥8{EWEO%&H§‘&%%F-%"£?W¢Q er .
The two sofhip isbdereasing conceritiations (1000 t@0dhinyes KR dTo sspdnerhlcane ship botland at

room tenperat yre f.or two (2) hours. A gel chromatography col um was used
to separ at ?%#@QPEB@W@%%@%F@ é)‘PIBﬁlilfohlP isipg eyesh sithpdycineHGIgplEE). A 280 41

PCT/ USO1/ O&okr [ : i | ffered | i.ne (PBS
cont ai ni ng 0. %l %‘é@}fﬁ‘ggﬁm E%@ﬁ?ﬁ?‘%ﬁ’?&é&%&gg? %%ﬁéﬁgﬁ%ﬁ%@mg, )
the wel | s Sfnsergine demlowsjrating dssogiaton apl diswiciatiop phidled Werd SaMRRH 16 BoBhARL
perwel | .dﬁfteéggp Lnutes of hl ocking, the wells were washed Washi ng
Buffer and“83f |'%‘Eﬁ'§“%a§thf‘ § @ity of mauge antibagly 266 Sox ath Ay dypiRbor
(0.3 pg/m ,Linal_concentratjaon nd conpetitor antibody (Mi266 or Hu266;
starting a‘%ﬁ?ﬁ@ hein u‘fﬁ?{he {E‘% éﬁﬁ%ﬁ?’@h"%‘*ﬁg £ rA%]IA@W&BéI nMipad for Sy 49 n
ELI SA Buf f [ ded i i.pl.i ein a_final volune of 100 p. 1 per

well - As a"%%ﬁ%%@pi??s?ﬂ? 358{‘@{‘8[9,‘{%%%”‘&]‘”&#5199? 1or /B bpiB:266yand &S, Mbids was
added. Asaﬂdhﬁgﬂg ; AButfer was ad . _The

ELI SA plate was i n Sél;at e 1%)15%03%%%%#%{&0?# Lﬁ?g%tﬁveg’bs‘?ﬁuﬁs.wﬁgggo%shi ng
the wel | s lwimin @AEhThereRué,fthe Jocaith of thetpitopeds PhrafiStnC e4thd+4R4Ehindin

> . g
strept avi di Cat # 21124, Pierce) was added to each well. The plate was
i nigbat ed "’afﬁﬂﬂ(%dﬂ#f@%’élﬂ%& the @bsiy ofen aptihodyitp sagupsder AP ehd Wistovidg tBuf f er .

For col orbcﬂgﬁﬁgpﬁm}p s tt‘%]ra{ﬂeﬁg%’g (&%éeégg%&%ev%gﬁi dase Substrate

(Kirkegaard & Perry Labo PSP devel opnent was stopped
by adding 100 1/well of 2% 15 oxalic acid. Absorbance was read at 415 nm

The absorbances were plotted agai nst éhe l,o of the conpetitor
concentration, curves were fit to the%-g%i nts (using Prism and the

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

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



| C50 was determ ned for each antibody using nethods well-known in the art.
The nmean |1 C50 for nouse 266 was 4.7 g/nL (three separate experinents,
standard deviation =1.3-g(nmL) and for humani zed 266 -was 7.5 g/yh ﬁoh‘hree
separ at e .exp§ois Bs 20 ‘standard deviation = 1.1 g(nmL). A second Set of
three experiments were carried out, esseaBially as descri be8§CE§0E0618hd t he
mean | €50 for nouse 266 was determned to be 3.87 gg/nL (SD = 0.12jg/n)
and for human 266, the 1C50 was determined to be 4.0 gg(nL (SD = 0.5

gg/ mL). On PHENGaEds1hand BRebABe Sincedinding wamally nckems With ahluasi B Zsidu@hér ihBas

bi ndi ng pro i t _are very si.njilar to those of the nouse anti body
266. Ther ef %?{at&ﬁ e%%e%/\‘?g‘ﬁé% copldtndt i Bt g epHEPTis SoRiampd syithin gsidugs 19280
and in vivo activities conpared with nouse 266 and will exhibit in humans
the sane effects denonstrated with nouse 266 in mce. Exanple 15 In vitro
bi ndi ng properties of nouse anti bodi esm 4G8 30 Antibody affinity (KD
= Kd / Ka) was determ neg; #otndn FRSENSY data anal yzed
wi th Bl Aeval uation (v. 3.1) so tmre@%&iggfb){%rﬁ{g antlago'wgd‘f?%bit anti 2 4
AUG 2004 WD 01/ 67%e aiiay 6304 / Be) ofhumenize)] 266 antiimdy|, eyphihdstzell beE paAHEE
groups to ¢ LNRS low cel.l 2. aof a_ biaqsepsor _chip (Clr\igg usi ng
N- et hyl Nd?gng%#%(%] nop’rvggé;?ét%r%%%gﬁs?ﬁ Y 35 feseabed 2hayeya fxampleriod dsing
(EDC/ NHS) . thisort®deteldffnitpSidmdrifad I as a
background control. Mnocl onal anti bo%%ﬂﬁg;@?ﬁe t:)i)%ﬁpel%'d 300 -
resonance units 5 (RU). Anyloid-beta 1-40 or 1-42 (Biosource International,
Inc.) was then flowed over the chip at decreasing concentrations (1000 to
0.1 times KD). To regenerate the chip, bound anti-A(3 antibody was el uted
fromthe chip using a wash with glycine-HCl (pH 2). A control injection
cont ai ni ng no anyl oi d-beta served-as a control for baseline subtraction.
Sensorgrans denonstrati ng associ ati on and di ssoci ati on phases were anal yzed
to determine 10 Kd and Ka. Using this nmethod, the affinity of nouse

anti body 266 for both AR 1-40 and for AP 1-42 was found to be 4 pM The
affinity of 438 for AP 1-40 was 23 nMand for AP 1-42 was 24 nM Despite a
6000-fold difference in affinities for AP, both-266 and 4G, which bind to
epi t opes between am no acids 13 and 28 of AP, effectively sequester A3 from
human CSF. Therefore, the | ocation of the epitope is paranount, rather than
binding 15 affinity, in determning the ability of an antibody to sequester
A(3 and: to provide the beneficial and surprising advantages of the
present invention. Ex nple 16




E ito a mappi ng of nouse antibody 266 using Bi acore nmet hodol gy and sol ubl e
peptides The Bl Acore is an automated biosensor system for nﬁgaghig&

mol ecul ar interactions:fKarlsson It, et al. J. |nmmugpl. Met ¢

145: 229- 240 (1991)]. The advantage of tRhe Bl Acore over other binding
assays is that binding of the antigen can be neasured w thout having to

| abel or immobilize the antigen (i.e. the antigen nmaintains a nore native
conformation). The Bl.Acore nethodol ogy was used to assess the binding of
various anyloid beta peptide fragnments to nouse anti body 266, essentially
as 'described above in 25 Exanple 12, é&Xeelpimthat all dilutions were nade
w th HEPES buffered saline containing Tween 20, a variety of fragnents of
AL] (Bi oSource Iq&@&g@%io a“b)gere 'g ected, and a .single concentration of
each fragment was injecred {484 riipira CHObSORSHgent s 1- 28, 12- 28,
17-28 and 16-25 bound to nouse anti body 266, while A 3 fragnments) 20,

10- 20, and %3-35 gid n t.bind..Frag?eglg %}20, 10-20 and 30 22-35 bound to
ot her MAbs vith kAGWA @6}"[‘6’68”96@6 e dieny chedt camplsmentag hotricrofiniag resipng
this met hodqODRs) hbfiag B ¥diID@IRRIIAP Scifi Qg ouse antibody 266 appears to
be between WO 01/6280% 2 4 AUG 2004 43 PCITUS01/ 06141 amino acids 17 and
25 of AD. Since binding usually occurs with at |east 3 residues of the
epi t ope pregpht chnepgoul d further infer that the epitope is contained

Wi thin residues 19-23. Exagiple 17 In vitro ;gi nding propertie 5of humani zed
anti body 266:h Jde saf fdini e QKD reKely/ sKa)apf chmani zgd266 angibody,

synt hesi zed (&Bd Ppumpfijedor as descri bed above, was det er m ned essentially as
descrjbed above in Exanple 15. Using this nethod, the affinity of

humani zed 266 for AR 1 .45 was found to beld pM 2 4 AUG 2004s 44 W claim
1. A hunaniﬁ%? it ChodIn Hr fraditeéntyn Rer dob, Gompn irgiangyr asuaitils ght chain
conprising t %é”1F8HF”chain conplenentarity determ ning regions (CDRs)
havi ng t he §1 {g¥%ng gglno acid sequences: 5 light chain CDR: 1 5 10 15
Arg r Ser N St P “1le Tyr Ser Asp Ay Asn Ala Tyr Leu Hs (SEQ ID
_II\_ISr 1L,euOI|;|i i‘L sl\pallger %rsg %I’ Phse?rSerG n(S%SrI[J'%gzél}al Tyr Ser Asp d y Asn Ala

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:
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); 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: 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 @ n Ser Thr H's Val Pro Trp Thr
(SEQ ID NO: 3) and a light.chain franework sequence #fom a hun®hi s 2004

i mmunogl obulin light chain; and b. a heavy chain cdnprising three heavy
chain CDRs having the followi ng am no 435 aci d sequences: heavy chain CDRL:
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 35 1 5 10 15 Gn Ile Asn Ser Val Ay Asn Ser Thr Tyr Tyr Pro Asp
Ser Val Lys aady hep@Fchdinfiu@es6)k sndencs damya hivdbiiz&DRnundilobuld Neads Braiy
(SEQ ID NO 6) 2 4 AUG 2004 45 and a heavy chain framework sequence from a
humani zed i nmunogl obul i n heavy chain. 2. The humani zed anti body, or
fragment’ thereof, of claiml, wherein light chain CDR1 is: 515 10 15
Arg Ser Ser Gn Ser Leu Ile Tyr Ser Asp Gy Asn Ala Tyr Leu Hs (SEQID
NG 1), and heavy chain CDR2 is: 10 1 5 10 15 dn lle Asn Ser Val Ay Asn

Ser Thr Tyr Tyr Pro AsPheliimavaded ladSbddyyor fragment thereof, of claim 1, wherein light
chain CDR1 is:

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:
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)

10

3. The humanized antibody, or fragment thereof, of claim 1 comprising a humanized

15 light chain variable region comprising the following sequence:

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

95 100 105
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:



(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

fol | owi ng sequence 1 5 #f:15 Asp Xaa Val Met Thr G Xaa Pro LéuAliSegiikeu
Pro Val Xaa Xaa 20 25 30 20 dy Gn Q%f Ala Ser Ile“Ser Cys Arg Ser Ser

G n Ser Leu Xaa 35 40 45 Tyr Ser Asp y Asn Ala Tyr Leu His Trp Phe Leu
A@n Lys Pro 25 30 50 55 60 dy Gn Ser Pro Xaa Leu Leu Ile Tyr Lys Val Ser
Asn Arg Phe 65 70 75 Ser Ay Val Pro Asp Arg Phe Ser Ay Ser Ay Ser Ay
Thr Asp 80 85 90 Phe Thr Leu Lys Ile Ser Arg Val Qu Ala Gu Asp Xaa Gy
Val 95 100 105 JsaaRfpodition DysVAesrIlecn Ser Thr His Val Pro Trp Thr Phe Gy
Xaa 110 dy Thr Xaa Xaa .d 17|.Iée L%"S Arg (SEQ I D NO 7) wherein: 24AUR004
46 Xaa at positi dPaRPSIaR /4y Sqrog:Thrxas at position 7 is Ser or Thr: Xaa
at position 14 i sKxabhi pREitisieli4 is TH%r &k POSition 15 is Leu or Pro; 5 Xaa at
position 30 is Ile or Val; Xaa at posi'tion 50 is Arg, Gn, or Lys; Xaa at
position 88 is Vafaagt ppsition Xaw Ity gpdsost i on 105 is Gn or Ay; Xaa at

Reavy’ chain vari abPe Pagligh EBlis ey < he fol lowing sequencer
, 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;



15 20 1 510 15 Xaa Val dn Leu Val Gu Xaa Ay Ay Ay Leu Val @dn Pro
Gy 20 25 30 Gy Ser Leu Arq Leu Ser Cys Ala Ala Ser Gy Phe Thr Phe Ser
35 40 45 Arg Tyr Ser Meguz:Ber Trp Val Arg Gn Ala Pre:Ay Lys: @GUg 208 50 55
60 Xaa Leu Val Ala A n ITe Asn Ser Val _dy Asn Ser Thr Tyr Tyr 65 70 75
25 Pro Asp Xaa Val Lys Ay Arg Phe Thr 471 e 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 Ay Asp Tyr Trp Ay @n @y 110 Thr
Xaa Val Thr Val Ser Ser (SEQ ID NGO 8) wherein: Xaa at position | is GQu or
An; Xaa at posi t&Xematpopisiondp inhlal Ser, V4D oXTarat position 46 is Qu, Val,
Asp, or Ser; Xaa Lt.ion. 63 is Thr or Ser; 2 4 AUG 2004 47 Xaa at
position 75 is Al a),agagge}%,%s@g’lj?ﬁbgr%yﬁﬂr;m%aa at position 76 is Lys or Arg;
Xaa_at position 89XaBatGokition 89 Gt hspXay at position 107 is Leu or Thr. 5
4. The humani zed ti body or fragnment thereof of claiml| having a |ight
chain variabl e regi®dt Pefitione0Bisduwarmadhgi ven by SEQ ID NO 9 and a heavy"
chain yariable region given by SEQ ID NO 10.

4. The humanized antibody or fragment thereof of claim 1 having a light chain

variable region of the sequence given by SEQ ID NO:9 and a heavy chain variable region
given by SEQ ID NO:10. |

5. The humanized antibody or fragment thereof of claim 4 having a light chain of the
1V sequence given by SEQ ID NO:11 and a heavy chain of the sequence given by SEQ ID
NO:12.
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.



5. The humani zed anti body or fragnment thereof of claim4 having a |ight
chain of the 1 U sequence given by SEQ ID NGO 11 and a heavy chali Go& t he
sequence given by SEQ I B:ENGC 12. 6. The humani zed agki body fragnment o 004
claim1 or 5. 7- The huméni zed antibodygor fragment “of claiml| that is an
| gGL i mmunogl obulin isotype. 15 8. The hunmani 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 nyelonma cell, a chinese
hanst er ovar |, a syrian hanster ovary cell; and a human enbryonic

cell
ki dney cel | _’ig._ AT@[pphmucleiccacmmadmmrcbﬁiﬁﬁging a%@%&éﬁ@@_@od;%fd?%% R@t%ﬁ%
a r

| i ght chain Q. chain of the humani ze nti bo or gmenf1 of
claim1. 10. ﬁé%’oﬁﬁ%%@glad d of claim9, conprising a sequence codi ng
for the light chain variable region given by SEQ 1D NO 7 or SEQ I D NO 9.

H.  The pol ymfgl ei QPaCiE of claim9, conprising a sequence coding for the
heavy chain vari dbF@°PayFlsis agidefislam SEQNPLSING 28cquenBEQiny MPthellkavy 4 AUG
2004 48 5 12ch5mgi@glb¥,rggd heygghd of claim9, conprising a sequence coding
for the light chain ¢ivenh by SEQ ID NO 11. 13. The pol ynucl eic acid of
claim9, conprising a sequence coding for the heavy chain given by SEQ ID

NO 12.5 14. Aqoly i i 4Si a sequence_.coding for, the |ight
chain or the heav3dil ﬁéﬁgﬁ%&g gl[d%ggﬁ)&ﬁ% iq%g%uegﬁ? F%cgﬂ%f%ghq ﬂé@ p opthedieaym 5.
15. A pol ynucheinofélc iymasdiiedantibety sepicassesf dfinds sui t abl e host cel |,
yields the antibody or fragnment of claim11. 16. A pol ynucleic acid, which
when expressed in a suitable host cell, yields the . 10 anti body or fragnent
of claimb5. 1%. Aa pipneiss &id WIGERWhES ExSEREES S ibody, Q
fragnent of cl g} 31 | _conprising nucl eotixe seﬁzrgél%gtsaue%ﬁlcogg%eﬁfg)y%‘%qsc}f’%nti body
or fragnent . 2AEP0dx o fagmentpiefamtled with the expression vector of claim 17.
19. A cell transfected with two expression vectors of claim1l7, wherein a
first vector _1.° conprises the polynucleotide sequence coding for the
light chain dfd a‘sedymeleicedidrviiomphes espredsed RequanbR ieadidiy yepls thdie heavy

chai ng 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.



20. An expression vector for expressing the antibody or fragnent of claim5
conprising nucl eotide sequences encoding said antibody or fr gewéq%él A
cell transfected with thg:expression vector of claigx20. 20 22. G
transfected with two expression vectors of claim 20, Wwherein a first vector
conpri ses the pol ynucl eotide sequence &&ding for the light 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
antibody or fragment thereof of claim1l or claim5. 24. A pharnaceuti cal
conposi tion #Hat cbag thetis wp@lmmmmmgmhmz@rmti%%gmg%t ﬁ'%isleo?nf
of clains | [aié’l rncg -a fhar maceuti cal |y acceptabl e exci pi ent. . e &
t he humani zed- ant’i bo Vmo a fragnment thereof according to any one of
claims 1 or 5 for the manufacture of a nedicanent, for treating clinical or
pre-clinical 24AI ZB’F F’EI" s dj sease, Down's syndrome, or clinical or
pre-clinical “Cere argResuiical compgisisionithal coRprisdsghe bimanibtda@nibaée oant i body
or fragment &fapaRit ' for, the manufacture of a
nedi canent , For tre‘glf[i\‘qﬁr}l'g)fnegrk g’\:;le@l% %ﬁgg %rd ar%\%‘?%‘ieﬂljcarcf@é’ﬁf:‘iﬁt%e BEEPIiERe i n
clinical or pre-clinical Al zheinmer's disease, Down's syndrone, or clinical
or pre&clinical” cerebral anyloid angiopathy. 15 27. Use of the humani zed
anti body or f4ag one of clains | or 5 for the manufacture of a
2 01 e g Eifegngt

medi canent f G tr eaie Yo Asfkagment 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.

10 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 pre-clinical
cerebral amyloid angiopathy.

15 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.





