p 1 AUG 2GCE Anti-AP antibodies and their use The present invention relates
to antibody nol ecul es capable of specifically recognizing two regions of

- the }3-A4 peptide, wherein the first region conprises the amno agil dUG 2006

sequence AEFRHDSGY as shown in SEQ ID NO 1 or a fragnent  thereof and
wherein the second region conprises the am no acid sequence VHHXKLVFFAEDVG
as shown in SEQID NO 2 or a fragnent thereof. Furthernore, nucleic acid
nol ecul es encodi ng the inventive anti body nol ecul es and vectors and hosts
conpr.ising said ntcleic acid nol ecul es are disclosed. In addition, the
present. i'nvention provides for conpositions, preferably pharmaceutical or

~ diagnostic conpositions, conprising the conpounds of the invention as well

as for specific uses of the antibody nolecul es, nucleic acid nolecules,
vectors or hosts of .the invention. Several docunents are cited throughout -
the text of this specification. Each of the .docunents cited herein

(i ncludi ng any manuf aCtureA'i\tosfﬁfgl}ijt}gﬁ;ésogﬁd §§_tl[ ctions, etc.) are hereby

|ncorporat ed by reference derrentl a are due to

Al zhei ner's di sease which is associated with selective danage of brain

regi ons and neur al circuits critical for cognition. Al zheiner's disease is
characterized by neurofibrillary tangles in particular in pyram dal neurons

Core o Ty BERTHS HRBRTBNTTEBNS: 8L il PR OEY BednE) T Shaandhigeree
pgﬁgrgls%e%ghezmg Imsg@g@ﬁetmttﬁecﬁ-,t\a pﬁ&;ﬂrdéommewsageef gﬁgf 'r%dééﬁ coﬁgﬂwe@ﬁtﬂber gg\oll

Cel | Bi aﬂmnqcamcgz@qmeace MBMY RNESOVGT in FBEQpHD M@sg 9991)frag8‘|&ntAUG NE
4,666,829 984 1131. . Thi d df
Ent 2hor TeTenl, @cth SHETILIEE niscctil 69BN FOCEEE BITATG Ry s ioBEear ¢

~int egravHHm@vaFAEm\xtsoersots%m (zﬁefSI-fQﬁS(PD' NO1992hr ENA H@m $QereBP-

6075) and are endoproteolytically cleaved within the AP sequence by a
pl asma neribeanere, puoleiaseid rmolssolest ercoding thesinvedtive @ndbogy mc@cum anyl.
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specific uses of the a_ntibody molecules, nucleic acid moiecuies, vectors or hosis of
the invention.

Several documents are cited throughoui the text of this specification. Each of the

documents cited herein (including any manufaciurers specifications, instructions, etc.)

' C ) are hereby incorporated by reference.

- About 70% of all cases of dementia are due to Alzheimer's disease which is
associated with selective damage of brain regions and neural circuits critical for
cognition. Alzheimer's disease is characterized by neurofibrillary tangles iri particular
in pyramidal neurons of the hlppocampus and numerous amyloid plaques contammg

E mostly a dense core of amylmd deposits and defused halos.

The extraceilular neuritic plaques contain large amounts of a pre-dominantly fibriltar
peptide termed “amyloid B°, "A-beta”, “Aﬂé“, “B-Ad4” or “AR"; see Selkoe (1994), Ann.
Rev. Cell Biol. 10, 373-403, Koo (1999), PNAS Vol. 96, pp. 9989-9990, US



(1997), TINS 20, 154. It is of note that A~ has several naturally occurring
forms, whereby the human forns are referred to as the above nenti oned AP39,
A~40, AP41, AP42 and AP43. The nost promnent form AP42, has th?]aﬂrﬁh%ﬂﬁ
acid sequence (starting fromthe N termnus):

DAEFRHDSGYEVHHOKL VFFAEDVGSNKGAI | GLMV! A (SEQ ID NO 27). In AP41, AP40,
AP39, the Cternmnal anmno acids A |Aand VIA are m ssing, respectiveiy.
In the A043-form an additional threanine residue is conprised at the
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di sease, V- enentia and notor neuropathy. In order to prevent,
reat a 8?2?' Qﬁﬁ?@%‘?ﬁ di sorders and/or diseases related to the
g’it hol ogi cal deposition of anyloid plaques, neans and net hods have to be

devel oped which either interfere with P-anyloid plaque formation, which are
capabl dt isoof peleibat AfdasrsevggalatRitiady eosararg tormsusdiensby the human forms
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needs
at the C-terminus of the above depicted sequence (SEQ ID NO: 27).

The time required fo nucleate AB40 fibrils was shown to be significantly longer than
- that to nucleate AB42 fibrils; see Koo, loc. cit. and Harper (1897), Ann. Rev.
C" Biochem. 66, 385-407. As reviewed in Wagner (1999), J. Clin. Invest. 104, 1239-
1332, the AB42 is more frequently found associated with neu‘ritic plagues and is
considered to be more fibrillogenic in vitro. It was also suggested that AB42 serves
as a “seed” in the nucieation-dependent polymerization of ordered non—drystalline AB
peptides; Jarrett (1993), Cell 93, 1055-1058. |

it has 1o be stressed that modified APP processing and/or the generation of
_extracelluiar plaques containing proteihaceous depositions are not only knowr from
Alzheimer’s pathology but also from SUbjects suffering from other neuroiogical and/or
neurodegenerative disorders. These disorders comprise, inter -alia, Down’s .
syndrome, Hereditary cerebral hem'orrhage with amyloidosis Dutch 'type', Parkinson’s



descri bed herein above. Accordingly, the present invention relates to an
anti body nol ecul e capable of specifically recognizing two regions of the
P- A4/ AP4 peptide, wherein the first region conprises the amno acid
sequence AEFRHDSGY (SEQ ID NO 1) or a fragnent thereof and wherein the
second region conprises the am no acid_sequence VHHQKLVFFAEDVG ( SEQI IAQS 1R8D6
2) or a fragnent thereof. |In context of the present invention, the term
"anti body nol ecul e" relates to full inmmnogl obulin nolecules, preferably,

| gMs, | dBeaseghtsS {aghwimphigE88raiscierogis e Greatdfyid| G@bh digése, HI3GRHatedgG3 or
1gA as _well .as tdo pErts of such i mmunogl obulin nmolecules, like

Fab- f r a§RBIEEANA MBI NYWEPFYCDR. r egi ons.  Furthermore, the term rel ates
to nodified and/or altered anti body nol ecules, like chineric and humani zed
anti bodies. The termalso relates to nodified or altered nonoclonal or

pol ycl olrabrdarttonueivest, deatvant/asameliorateodisordeTs |andior digasdes ralalddyto the
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nol ecul e O conprises a Iona odi es

and ant bbqutgveangt IARCtaggréddtonshnglor gleaiuBefiNsin 6 PoWmeitaReC of | Siragfyvs or

anti body-fusion proteins. Further details on the term "antibody nol ecul e"
of the foroat awyicid deposits araamigleidep ragigeegntes The term "specifical ly

recogni zi ng" means In accordance with this invention that the antibody

nol ecul e i s capable of specifically interactirg with and/or binding to at

| east  meRoRIMdlp, BBHISoMidaRE) 19d ddiRrd WeE&E! BNndifidy AhdRs B&fHdIsscAer ei n.
Said term relgg_ es to theI specificity of tﬁe aﬁ?mo 3]/é3rm ecul g _Hl.{ggcto its
{@bi | i t yamylefdsbiclagynaneandeinge emethnds spedidatingr egiytoid refatetiedidorierpepei de as
defined _herein a apother, not_. related region, of the. P-A4 peptide .or
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I Rl\/A—tesfs and peptide scans. Such nmethods al so conprise the delermnation
of KD-vBIAY¥¥§%as, inter alia, illustrated in |Ile appended exanple 5 , The
pepti de scan (pepspot assay) is routinely enployed to map |linear epitopes in
a polypeptide antigen. The prinmary sequence of the pol ypeptide is

synt hesiThed, theubtadwsial qdrgblem af tthe girederieinvahticre isvtt oqepy i wigs toe ardeaispi ng
one anot her. %’pe r.ecogni tion of certain peptides by the antibody to be
tested £Brciked Bgein 850Y& detect or -

'Accordingly, the present invention relates to an anitibody molecule capabie of
spec.iﬁcally recognizing two regions of the B-A4/AB4 peptide, wherein the first region

C comprises the amino acid sequence AEFRHDSGY (SEQ ID NO: 1) or a fragment
thereof and whergin the second region comprises the amino acid sequence
VHHQKLVFFAEDVG (SEQ ID NO: 2) or a fragment thereof.

In context of the presenf invention, the term “antibody molecule” relates to full
immunoglobulin - molecules, preferabl.yn lgMs, IgDs, lgEs'; IgAs or 1gGs, more
preferably IgG1, 1gG2a, 1gG2b, 1gG3 or IgG4 as well as to parts of such
immunogiobulin molecules, like Fab-fragmenis or-V.-, Vy- or CD‘R-regions.
Furthermore, the term relates td modified and/or altered antibody molecules, like
chimeric and humanized_antibcd'ies. The term also relates to medified or altered
monocional or polyclonal antibodies as well as to recombinantly or synthetically
generated/synthesized antibodies. The tefm' also relates to intact antibodies as well



recogni ze a specific antigen/epitope is scored by routine col our devel opnment
(secondary antibody w th horseradi sh peroxi dase and 4-chl oronapht hol and
hydrogen peroxide), by a chenol um nescence reaction or simlar means known
inthe art. in the case of, inter aiia, chenolum nescence reactions, the
reaction can be quantified. If the antibody reacts wth a certain set of
over| appi ng peptides one can . deduce the nini num sequence of ani n@ lakiiGdmgg
that are necessary for reaction; see fllustrative Exanpl e 6 and appended
~Table 2r The sane assay can reveal two distant clusters of reactive

pep]E i dess tovaintibodydisgatents/phes thegh likaorsepblraediiighblahtimw&@ ,cheinsg. Fab

conf or ngt e |to [ the antigeni pol ypept (CGeysen (1986)
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The reaction in certain wells is scored by the optical density, for exanple
at 450 Pm Typi cal background (=negative reaction) nay be 0.1 OD, typical
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deflned WO regi ons e are 'gl ven herern be eterm

"two regises of tl'tehSpemﬁétypebthed@nnb@diy?ltrﬁ@iebmetW@ lt@gﬂsoatsm@stodafsbﬁﬁﬂn@be their
no acid sequences shown in SEQID NGs: | and 2, relating to the
terni ka@we%rﬁhﬁosmﬁmremrts qbth@d&%p@m&a:@mdﬁane@rheﬁ@nmcugnqtzef,omﬂs of
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the term egi ons of eptider a5y epi t ope"
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regi ons Ad p arts thereof. In ccord
| oent  deporiaty NetRing SebrEeBiodnbomriacBRt e hetehSked G abdn Blrds evel
. of the EETBA‘-OF@A'- dE@E-C,IWﬁﬂ%@es‘té‘aﬁ%%e%ﬂé@b&@tSL%H Heth s 4186 cBh*fM'sz%eﬁ%' de by
at least one amno aci prefera | east two am no acids, nore
prefer adiﬁtgannwmonl efalp-vaheseas, wnhen@ilacllidstramle theedppetsleg dxaraplesedde f our
am no aci nmore preferabl Y, l:iy
pep [de scan (%epspot assay)’is routmely employed to map linear epitopes in a
polypeptide antigen. The primary sequence of the polypeplide is synthesized
successiveiy on activated cellulose with peptides overlapping one another. The
recognition of certain peptides by the antibody to be tested for its ability to detect or
C recognize a specific antigen/epitope is scored by routine colour development
(secondary antibody with horseradish peroxidase and 4-chloronaphthol and
hydrogenperoxide), by a chemoluminescence reaction or similar means known in the
art. In the case of, inter alia, chemoiuminescenc_e reactions, the reaction can be
quantified. If the antibody reacts with a certain set of overlapping peptides one can
deduce the minimum sequence of amino acids that are necessary for reaction; see
ilustrative Example 6 and appended Table 2.
The same assay can reveal two- distant clusters of reactive peptides, which mdmate
‘the recognition of a discontinuous, i. e. conformational epitope in the antigenic

polypeptide (Geysen (1986}, Mol. Immunol. 23, 709-715)."



| east five am no acids, nore preferably at |east six amno acids, nore
preferably at |east nine anino acids and nost preferably at |east twelve
am no acids. As shown herein and as docunented in the appended exanpl es,
the Inventive antibodl es/antibody nol ecul es detectlinteract wth_andl or
bind to two regions of the P-A4 peptide as defined herein, wher e53 8 2806t wo
regi ons are separated (on the primarySstructure |evel of the amino acid
sequence) by at |east one anmino acid and wherein the sequence separating

sai d twe BEGEIBASHD' BRI HBBEHOBYsHOMNEHESIPLISA ARyt &5h HB BArrRed @8t As
preferably 14 am no acids, nore preferably 15 am n0 acids or I AUG 2096 6
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nol ecul es of the invention are capable of sinultaneously and independently
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the regrie(ljar%egfto éﬁ "E%i}é‘g\%n gr;sd/or an “antigenic determinant” which comprises the herein
defined two regions of the B-A4 peptide or pars thereof. In accordance with this .

_ invention, said two regions of the 3-A4 peptide are separated (on the level of the

(-- amino acid sequence) in the primary structure of the p-A4 peptide by at least one

amino acid, preferably by at [east two amino acids, more preferably by at least three

amino acids, more preferably by at least four amino acids, more preferably by at

le'ast five amino acids, more preferably at least six amino acids, more preferably at

least nine amino acids and most preferably at least twelve amino acids. As showr

herein and as documented in the appended exampleé, the inventive

“antibodies/antibody molecules detect/interact with and/or bind to two regions of the

B-Ad peptide as defined herein, whereby said two regions are separated (on the

primary structure level of the amino acid sequence) by at least one amino acid and

wherein the sequence separating said two regiohsi"ep_itope” may comprise more

" then ten amino acids, preferably 14 ami:w acids, more preferably 15 amino acids or



defined in SEQ 1D NO 2 are detected/recogni zed. Said additional am no acid
may, e.g., be the amno acid on position 26 of SEQ ID NO 27 (PA41AP
(1-42)), nanely S (Serine). The termnmay also relate to a conformational
epitope, a structural epitope or a discountinuous epitope consisting of -
said two regions or parts thereof, see also Geysen (1986), |oc.. (‘ii]t'EUGIRﬂDE
context of this invention, a conforngtional epitope is defined by two or
nore discrete am no aci d sequences separated in the primary | AUG 20% 7
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EF, EFR, FIR EFRHDSG ~ EFRHD or HDSG and in the second region/stretch of
SEQ | Dom@risg7int tee ditstntegien doosittaNiseric&s AHHRREF) Land LIWVHRRESSSGIRAERYNIRFA, or

FFAEDV. As ti d , id f Nt . [ it I
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have the ptignaoe eminbtaaichselandenaual, sepgraied imml st amito adBs- A8 detzis@ in- 42 or

fragngnts thereof using standard,technol ogi es. According t publ i shed dat a
onacHEnaPPERAGD S5F B Hon Y T, BeGREP B Cad Sy VRO O e AR LRIV Ve onpt et e
AP peptj - r EBAE%NG | MSI ' hOnd he N
er i hal Eadraofiis OF [T RN RRPP BrbBoRies e Ep YL 37 S BHAER breaae 0o
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VAM.“E ngﬂf‘gﬁaléggggfel Efr,gag;gﬁwlﬁg ;nggﬁﬁgﬂg',o‘?tﬂﬁgﬁ%at Pbp e AR WherhP EhigmEgR Rt | ons
comprise the amino acid sequence as shown in SEQ 1D NO; 1 {or parts thereof) and

the amino acid sequence as shown in SEQ ID NO: 2 (or (a) pari(s) thereof). Due {o

the potential broadening of epitopes as detailed herein it is, however, also envisaged

that amino acids in close proximity to the sequences of SEQ ID NO: 1 and 2 are -
delected/recognized, i.e. that additional amino acids are part of the two regions to be
detected/recognized. Accordingly, it is also envisaged that, e.g. the first amino acid

of AB (1-42) as defined herein, namely D (Aspartic acid) in part of one epitope to be
detected/recognized or that amino acids located after the regibn of AR (1-42) as
defined in SEQ ID NO: 2 are detected/recognized. Said additional amino acid may,

eg., be the amino acid on position 26 of SEQ ID NO: 27 (BA4/AB (1-42)), namely S
(Serine). | |

The term rﬁay also relate to a conformational epitope, a structural epftope or a
discountinuous epitope consisting of said two regions or parts thereof, see also
Geysen (1986), loc. cit. In context of this invention, a conformational epitope is
defined by two or more discrete amino acid sequences separated in the primary




anti body 4G8 was generated by imunization with the A0 peptide 1-24 and _

recogni zes exclusively the sequence 17-24 (Kim (1988) Neurosci ence Research

Communi cations 2, 121-130). Many ot her nonocl onal anti bodi es have been

generated by inmunizing mce with Ap-derived fragnents, and anti b@di &5 2008

recogni zing the C-termnal end of AP1-40 and A01-42 are widely used to

di stinguish 2 1 AUG 2005 8 and quant it ate the corresponding AP peptides in

~biological fluids and tissues by ELISA Wstern blot and
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1481- 1486). It is believed that the imunization with T-cell dependent
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the N-termral AP epitope in prior art nonocl onal ang'u ch | onal ant|b0d| es
deri ve@enyenmﬁm‘rﬂi@fﬁanVI ANGIALE aévtFFAEE{é ‘s’EFéctﬂ}rorEFd‘fEl&‘ﬁiI iAsodnestiemad body

nol ecul s of t. e |nv ntion i hysi cal ,adherence of
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express the Fab with the highest affinity towards the antigen are sel ected
and propagated. A synthetic library as enployed in the appended exanples to

sel ect o Qlmber of antibodies specifically recognizing AR peptides have been described in

the art. These antibodies have mainly been obtained by immunizing animals with
AR1-40 or AET'—42 or fragments thereof using standard technologies. According to
published data monoclonal antibodies that were generated by immunization with the
C complete A peptide (1-40 or 1-42) recognize exclusively an epitope close to the N-
terminus of A3. Further, examples are the aniibodies BAP-1 and BAP-2 (Brockhaus,
unpublished) which were generated by immunization of mice with AB1-40 and which
récognize the amino acids 4-6 in the context of larger AR peptides; see appended
Example 7, Table 2 and Exampie 12, Table 7. Antibodies that recognhize the middle
part of AR derive from immunizations with smaller peptides. For example, the
antibody 4G8 was generated by immunization with the AR pepiide 1-24 and
recognizes exclusively the sequence 17-24 (Kim, (1988) Neuroscience Research
Communications 2, 121-1.3.0). ‘Many other monoclonal antibodies have been
generated by immunizing mice with AP-derived fragments, and antibodies
recognizing the C-terminal end of AB1-40 and AB1-42 are widely used to distinguish



specific anti body nol ecul es according to this invention is particularly
suited for avoiding any bias for single, continuous epitopes. that is often
found in libraries derived frominmunized B cells. I AUG 2006 It is of
note that the prior art has not described anti body nol ecul es recognlz %
two, independent regions of AP4 wh Ich specifically recognizes (a)Z1 AUG 2006
di sconti nuous/structural/conformational epitope(s) andlor which are capabl e
of sinmultaneously and independently r&cogni zing two regi ons/ epi topes of

AP4. Vaccination of transgenic m ce overexpressing nutant human APP V717F

(PDAPP 44H GRiantitdid 108! coftesgdeitd ﬁ 'r?%tpﬁﬂeélhﬁvﬁb \ﬁgm'fﬁﬁ@s B8V A8 LN bof

anyl oid deposition in the brain r eat ment s initiated 1 n youn
ani mal sELiSA eWdstdrarielot hed dnsetnaifistonbemdgint Boalygisedda i eal e &096) b Bief.

ant | bodgiABaPHe 2P B2 ol ¢ Eeherteat e, Nl des SGi e
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reacti ve agal nst the N-term nus coveri ng an epl tope ar ound am no
aci ds 3@1996$clhieuto BepaP, ,1461991@)3) BAE 1Tiig & m\ws@mm?m@:&@r)al axdibiody which
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i muni za4g@n, have confi rrred that ant| bodi es can enter the central nervous

system decorate pl agues and i nduce clearance of preexisting anyloid
pl aquestt | h\@lmweﬁatts"gethec lrﬁW&J@IZ(E\ﬁQAPWVth deoell depeadesnt antiger(szdmﬂﬁn NBROr Med.
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confir anti y speciticity to cover 'am no aci e A~
sequenceomfkixsdodheidetidyurtboes Thist isbiimsrevigkl antigeaggpesifat md:ogﬁ’lt@nob;aﬁfydaifsd

deposi t s and WBLSLY 828! SrotidengR! ok &ed RN BB re’s dhnsiniBhRELALES
most T cell help have the best chance to develop inte antibody secreting celis and fo
proliferate. This shows that antigen processing by proteolysis is an important siep for
the generation of an high affinity antibody response in vivo and may explain the
C dominance of the N-terminal AB epitope in prior arf monoclonal and polyclonal
antibodies derived by immunization.
In conttast, the seleciion of antibodies/antibody molecules of the present invention is
driven by the physical adherence of Fab expressing phages io the antigen. There is
- no degradation of the antigen involved in this in vitro selection process. The phages
which express the Fab with the highest affinity towards the antigen are selected and
propagated. A synthetic library as employed in tlhe appended examples to select for
specific antibody molecules according o this invention is particularly suited for
avoiding any bias for single, continuous epitopes that is often found in libraries

derived from immunized B cells.



with simlar efficacy, thus al

simlar to another well-known and conmercially avail abl e nonocl onal anti body
(4GS; 2 1 AUG 2006 10 Kim (1988) Neuroscience Research Comruni cations 2,
121-130; commercially available from Signet Laborateries Inc. Dedham MNA
USA) whi ch recogni zes the sane epltope. In vivo, the nR66 anti body was
recently found to nmarkedly reduce AD deposition in PDAPP mce after?t AUG 200
peri pheral administration (Devattos, (2001) Proc. Natl. Acad. Sci. USA 98,
8850- 8855). However, and in contrast to N-term nal specific antibodies,

266 di dt Rbf Aeleahat theaphiboad Halsathiafeddfibel \Wdtiband rhdlevaiestrBes@iigng two,
hyot hesi zed that the brain AD burden was reduced by an anti body- | nduced
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assays as_docunented_in the appended experinental part) binding to_the
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i n the piwgepithiclogsd iwhercasencsiosi daineslst rduorenecf gtdadiatirees plagueso, in
particular in nedical and diagnostic setti ng?s for, e.g., reducij n%( anyl oi d
pl aque DBHRYERSEFVEshHYeTRBEnariiRobrmegiated Cleripaee i FnPlapuas Aproetk & sit s
and pl (Y I v atrpin .QC P4, aggr egat.i
1R8Nk Jog R 7 Tec anBaRieR: BaReftad” Ry S THERLARAPEH

anyl oid

egt ope pracedsiel werapasivedgihdt thel NbkeniARd dftARPESairing an keitbpd depuaad.
| ess reactive in ag%re ated or fié6rillar AP4. The fact that the =
cent r al /aM@ &Cidp Bt 6p2C ehale (ARPPhdes GiRpd/Q 90/ 735808 abeibiesimmunizagon

i ndi th | ' f | ubl. b | t.
par amt &7 Phe1 4% PoBat S e PRYA S dRerL e 2L Rrelel S et aue
Lo Lo iialoch hARRISRGCANGIhErs ThGeMa et B 1A menABdcaplose APd

owi ng Interaction w anyl oid pl aques as
wel | as 9t Morgaat ebnalof (2600uiaiurD4408h&82938)" sBrbsequrrdustudiesdwith

e AR i BET 08 o GERLE B Bp A MRS
rel ates gfigodieed agh &M@t thBece @il Bediovs/ apdtbRO WedhRC PlRfics AP #8UEe
described herein may detect and/or bind to both epitopes sinmultaneously,
i .e. at glgagrance of preexisting amvloid plagues in APP transgenic mice {PDAPP mice%
(Bard et al., (2000) Nat. Med. 6; 916-919; WO 00/72880). In these studies, the
monocicnal antibodies with the most potent in vivo and ex vivo efficacy (triggering of
_\ phagocytosis in exogenous microglial cells) were those which recognized AB4 N-
C terminal epitopes 1-5 {mab 3D6, 1gG2h) or 3-6 (mab 10D5, lgG1). Likewise,
polyclonal antibodies isolated from mice, rabbits or monkeys after immunization with
| AB1-42 displayed a similar N-ferminal epitope specificity and were also efficacious in
triggering phagocytosis and in vivo plague clearing. In contrast, C-terminal specific
antibodies binding to Ap1-40 or AB1-42 with high affinity did not induce phagocytosis
in the ex vivo assay and Wére not efficacious in vive (WO 00/72880). Monoclonal
antibody m266 (WO 00/72880) was raised against AB13-28 (central domain of Ap)
and epitope mapping confirmed the antibody specificity to cover amino acids 16-24
in the AR sequence. This antibody does not bind well to aggregated AR and amyloid
deposits and merely reacts with soluble {(monomeric) AB, i. e. properties which are

similar to another well-known and commercially available monoclonal antibody (4G8;



sanme time (for exanple on conformational/structural epitopes forned by the
N- termnal epitope (or (a) part(s) thereof) and central epitopes (or (a)
part(s) thereof) of M as defined herein) and that the sane anti body

nol ecul es, however, are also capable of detecting/binding to each of the
defined epitopes in an independent fashion, as inter alia, dennnstqamgszE
the pepspot analysis shown in the exantes. C earance of amyloid plaques in
vivo in PDAPP mce after direct application of the antibodies to the brain

is not mﬂertdgas) %Grb@méﬁ& SN@éé/a%haOQ Bhfichd VOl ¥R 180: f&%ﬁ%%mw ch

is not Fc-nmediated, 1. e. no involvenent %mactlvated mcrogliain pIa

cl ear analéald&iesfk@m S(gnem.)abomisneadnc Sbedeem, fldA Nédr)oshicanrecoghizeanthenl

Meet i NGy, Novengoer 10-15, 2001, San Diego). This observation is in contrast
-t o what "postulated in an earlier study by Bard (2000), loc. cit.

I n anot her study antibodi es rai sed agai nst API-28 and APl -16 peptides were
found to be effective in disaggregating AP fibrils in vitro, whereas an
ant i bodyn sfwclt!ﬁe o266 anmﬁidﬁwas reasntiytdundetmsmackddhe rédudenAB m:szm}ndrsm onon,
(1997) Nati. _Acad. . USA 94, 4 &9 4112), Preventign
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the self angr egation induced by other aggregation-inducirg agents, The
ef fi cac{foraile Afarhuden anas br@@!'uggd| RY t #e saiTioedyiind éced iBoeeBIREER wit h

exposod IR CNY At sl ePRERRD i Bue aloRBLFR] Fhiminar Vel AT R ' <

de- pol yperipraty ammiydphsiaged Aencent RiMatt I(Q@omecta@‘ C-termnus are hidden

and not easily accessible and thus antibo dies ‘agai nst these epitope are
mich I ess effective. Investi gatl ons with respect to epitope accessibilty for

oxposed e TERAe RS wlolaS ST BResn bl nl SudRebBR0.h: o

epi t ope gkahesirr grmﬂu@mrgwymifoﬁnaﬂlonae epitBpe FoReed Bythe NG rfiFPaiatd Redianas
observed. However, in nonomeric AP both epitopes "are overt and are equally

r ecogni MobyObeM ﬁﬁl‘dﬁS(‘éthdahﬁﬂﬂb)diaéd ingdgpgndemiyG(iRoosamplec tn easpot i n

e, B3RO B 0L 188 RS ARROgih BShERE

conf or mahi aekras bplchey, alondtihe abe MBpéties AP peNtiedinalepecitt SEORLUP LQIS
amno acid sggguences in accordance with this invention means that said two

ami no  AceeniE eRinessaasiia agtibedy terarsingle analeseks: Atibedias witbpincopusl
respect Lyel ¥ sBLEificity, as described in the present invention, are considered to be more

efficacious in vivo, in parficular in medical and diagnestic settings for, e.g., reducing
amyloid plaque burden cr amyloidogenesis or for the detection of amyloid deposits
C and plaques.lt is well known that in the process of AB4 aggregation and amyloid
depositioh conformational changes occur, and while the ceniral epitope is easily
accessible in soluble AB4 it appears to be hidden and less reactive in aggregated or
fibrillar AR4. The fact that the central/middle epitope-specific antibody m266 is
efficacious in vivo indicates that neutralization of soluble AB4 may also be a critical

. parameter. The antibodiesfantibody molecules of the present invention, due to the
dual epitope specificity, can bind to both fibrillar and scluble AB4 with similar
efficacy, thus allowing interaction with amyloid plaques as well as neutralization of
soluble AB4. The term “simuitaneously and independently binding to the N-terminal
and‘centra!/middle epitopes of -A4” as employed herein in context of the inventive
-antibody molecules relates to the fact that the. antibodies/antibddy molecules



separated on P-Min its primary structure by at |east two am no acids which
are not part of either epitope. The binding area of an antibody Fab
(=par at ope) occupi es a nol ecul ar surface of  approximately 30 x 30 Ain size
(Laver, Cell 61 (1990), 553-556). This is enough to contact 15 to 22 am no
acid residues which may be present on several surface |oops. The

di scont'i nuous epltope recogni zed by the inventive antibody mol eculzdsAUG 7006
resenbles a conformation in which the N-terminal (residues 2 to 10 or parts
thereof) and mddle AD peptide sequences (residues 12 to 25 or parts

t her eof Yegtkbddheleds taypdstechhhd/or BN tovbbin Bpitdies sipfifitaheBlLERN. et AethaEaxi num
nunber of antigen-antibody contacts and the |owest free energy state are
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anyl oi d aggregates, Wthout being bound by theory, the conform
ational /structural epitope (conpos é he two regions of AQ4 or
part (s) Cdgaragre of &gndpis pladdes ér Vb@dmh PARE Mmige eer éitr@at apah%vélo@a@ftt
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are acchasiveke poataidatedantanbwﬂlelsstoﬂyIbly@mﬂe(QGOO),IIme:ﬂ'tt ion, thereby
significantly contributing to the binding energy of the antibody-AP4
interaction. The reactivity of the inventive antibody nolecules with the

corfor re clearly

di stinc ﬁgﬁeé- W Qﬁqﬁ%ﬂogg%'g%@tsa@% r@lpéld BSI 2% h%z‘dp’é maﬁ&}ﬁ%?%greaﬁﬁ%& nt ed
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ant i bodi es/ anti body nol eculés i's their capacity to sinmultaneously and
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defined herein and in t
USA 94, 4108- 4112) Preventlon of AR aggregation by an anti-AB1- -28 antibody
(AMY-33) has alsoc been reported (Sclomon, (1996) Proc.-Natl. Acad. Sci. USA 93,
452-455). In the same study, antibody 6F/3D which has been raised against AB

) fragment 8-17 slightly interfered with Zn**-induced AR aggregation but had no effect
(,- on the self aggregation induced by other aggregation-inducing agents.

IThe efficacy of the various antibodies in these in viiro assays correlates with the
accessibility of their epitopes in AB4 aggregates. The N-terminus is expdsed and N-
terminal specific antibodies clearly induce de-polymerization, whereas the central
region and the C-terminus are hidden and not easily accessible and thus antibodies
against these epitope are much less effective.
Investigations with respect to epitope accessibilty for antibodies have shown that in
aggregated AP the N-terminal epitope is exposed and reacts with the BAP-1
antibody, whereas the middle or central epitope indeed remains cryptic, i. €. no
binding of the 4G8 antibody was observed. However, in monomeric Ap both epitopes

are overt and are equally recognized by both prior art antibodies.



appended exanples. In a preferred enbodi mrent of the invention, the inventive
anti body nolecule is an -antibody nol ecul e wherein the ~east two regions of
the P-A4 to be specifically recognized by said anti body forma confornation
af /structu raJ epitope or a discontinuous epitope; see Geysen (1986), | oc.
cit.; CGhoshal (2001), J. Neurochem 77, 1372-1385; Hochl eitner (?QQQEQMﬁ

Il m”m 164, 4156-4161; Laver (1990), lo¢2 cit.. The term "discontinuous

epi tope" means in context of the Invention ron-linear epitopes that are
assenbl ed fromresidues fromdistant portions of the polypeptide chain.
These residues cone together on the surface when the pol ypeptlde chain

f ol ds ilmtoordradiy ée-thiempresenhahventart iirwas oswprisingtwtfeursd that the herein
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mol eculzesinpranid deqtidrecdsdsn actonianos vadskds sfventiae yneandthat sadueedapaient i al
for side, effects. As pointed out above, the inventive antibodies, however,

wer e a|a)§5ﬂ \_%%WC@Sffefmiwd@sé\!ré%rmin?I 31t BeRIERIMGAR eRiteRash reIPacki¥eliefithed two
appenase BB ER L Adits el SRR b IRREMeTERPY 30 MRICTER: Rl Gue

t ool s wairicd¥ eftherkitopspl oyed to de-pol ynerize aggregated AP-fibrils in vivo
and in vitro and/or which are capable of stabilizing and/or neutralizing a
conformati onal epitope of nononeric AP and thereby capable of preventing

t he pathal pgi ; egatld on. 1 n ds _fur visaged
et " naS BOGRR ot BPHCARIAAY: 48 Coaldierqloiss o HERITO T bEr S
(p! aquesipbroxiimately 30 k30 Alia h,ﬁ'eng_réver,b@aﬁl 613n996f, 1553-856). Fhit %sahm%ﬁ he

pat hol ogi cal &Lotofi rils and fibrils, In a preferred enbodi nent, the
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sequencesarabiesi s cogidrinatiamimeviach thes NABFRIAED,reEkueERERto fRor bERERA& e EFRHD
or HHDSG and in the second region an anm no acid sequence conprising the

ami no a6 middierddkpeniide segrenges (esidEps VAtn26rorprssiDtereoi t@he rin fileihent s

or br ts, ise: : ' i rly

prefer %zéﬁﬁﬁtgt @ﬂgﬁgﬁﬁﬁﬁ@%ygqu?@&%tfcgﬁggetrﬁgﬁmﬁ'ﬁ‘!%iﬁercé{r%w%eg‘gééﬁ@%f i abl e

VH- 1 egiconizds aAM ke tbvdstdrarusheryy statbhreRbesink@, as shown in SEQID NGO 3, 5

or 7 or_a variable VHregion as_shown in the am no acid sequences depi cted

in Based on energetic calculations if has been suggested that a smaller subset of 5-6
residues, which are not arranged in a linear sequence but are scaitered over the -
epitope surface, contributes most of the binding energy while surrounding residues

may merely constitute a complementary array (Laver (1990) loc. cit.).

The inventive antibodies/antibody molecules are capable of binding to aggregated
AR and strongly react with arhyloid plaques in the brain of AD patients (as
documented in the appended examples). In addition, they are capable of de-
poiymerizing_/disintegrating amyloid aggregates.

Without being bound by theory, the conformational/structural epitope (composed by
the two regions of AB4 or (a) pari(s) of said regions aé described herein) is believed
to be partially exposed in aggregated AQ. Howevef, it is known that major part of the
middle/second epitope/region alone is not freely accessible in these A} aggregates |
(based on the poof reactivities of middle epitope~specific'antibodies 48 and m2G6).
On the other hand, and in view of the considerations mentioned above, it is likely



SEQ I D NGs: 4, 6 or B. The sequences as shown in SEQ | D NGs: 3 and 4 depict
the coding region and the am no acid sequence, respectively, of the
VHregion of the inventive, parental antibody MSR-3 ~IVI S-Roche 3) t he
sequences in SEQ ID NGs: 5 and 6 depict the coding region and t? g70m

aci d sequence, respectively, of the VH region of the inventive, “par ent al
anti body MSR-7 (Ms-Roche 7) and SEQ ITBNGs: 7 and 8 depict the coding
region and the am no acid sequence, respectively, of the VH region of the

| peent i ey ot 3evan | Revk AT 4/OyRRgEe rSion R0 Siibleni e bpont on

al so provides for antibody nol ecul es which conprise a varfable VL~-region
as encegafrbiatignaliepdpie Aandl inotanjundions withothe residusEdyond thd Nderinall f rom

shown FOBRCSPERRRS SRR bo Tiemhiheies B el et benfost b ebCeidisbE RN “Seo

1 15 st ey el By iy o

cor r es ploathventive@antbede giclacudés witbRh8 coAforivldticst @pitshd in ddigcaphe
exanpl es, the parental antibodies IVISR-3, -7 and -8, are enploye to
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a plurality of inventive, optimzed antibodies. These optim zed anti’bodies

shar e- Winding Heirecograzingtiao saparaledeptoneseoCORAS, apefinedfhersis and irefiieon.
Wher eas thedorl pnal  framework region (as shown in appended Figure 1)

r emai n$APRE @g rl|est mat ur ed/ opti m zed anti body nol ecul es, CDR1, CDR2
émd/ or VL CDR3- regl ons are changed. Illustrative, nodified sequence notives

for optimzed anti body nolecules are shown in appended table 1 .
Accor dilmgd prefarredi smbadinspdp e inventoresbatinventvenentibody s1ckéeide gptdnn zed

and - o HHoHN BRIl et o depiops. ehdte ﬂbAﬂqu ot
ecoonitghitde bROSHRS! ALY B PRk drabstistined dateln o

particul a CDR-regi ons , hore preferab and CDR2s,
nost priEgeriblguCBRitepe G Seyae (CERB)s las cxitefG:‘sheshaHe{E@ﬂh) PaNeweoegrhoyed to

generate f h i nyenti.ve Lbodj es/ ant i po | ecul es, i r .alia, by
g A e RV BhOR0Y. SREInLARoR Dl o 25 (BB 1315k,
522- S1THY t&in® CARRBALInG J&3 Bpitoht uﬁéaﬁ%s?»%n §8r%e§?7of MSim&ﬁ%ﬁrﬁ@MnéQﬁ
i nventive anti bodles/ant|body nolecules as well as antibody fragnents or
der i vaeipitegeatikatoaei mmmiemfrm rpaidens grom d:stant portions of the polypeptide
chain. These residues come together on the surface when the polypeptide chain
folds into a three-dimensional structure to constitute a conformational/structural
epitope. The present invention provides for preferred, unexpected epitopes within 3~
C A4, which result in the inventive generation of specific antibody molecules, capable
of specifically interacting with these epitopes. These inventive antibodies/antibody
 molecules provide the basis for increased efficacy, and a reduced potential for side
effects. As pointed out above, the inventive aniibodies, however, were also capable
of independently interacting with each of the defined two regions/epitopes of B-A4,

for example in Pepspot assays as documented in the'appended exampiés.

The present invention, accordingly, provides for unique tools which may be
employed to de-polymerize aggregated AB-fibrils in vivo and in vitro and/or which are
capable of stabilizing and/or neutralizing a conformational epitope of monomeric AR

and thereby capable of preventing the pathological A aggregation.



anti bodi es as di scl osed herein and share, as disclosed above, the CDR-3
domain of the VHregion with at | east one of said parental antibodies.. As
illustrated below, it is also envisaged that cross-cloned antibodies are
generated which are to be considered as optimized/ matu rated

aritibodi es/anti body nol ecul es of the Jc)r esent invention. AccordinplAys 2005
preferred anti body nol ecul es may al sot onprise or may also be derived from
a ntlbod jes/a rti body nol ecul es which are characterized by VH regions as

shown fiis dnghefm@EQGhRsHEE] tRR the iAPentivevhntivgliondirab te PPvepssiGER tHe ~NOs:
46 to 99 or which may conprise a CDR-3 region as defined in any of SEQ ID
NOs: 60T 8f 87YiQig plapHes ileuinter plias Aznetmens mireand efficientht Higsebe the i body

nol ecu : i aL.on conprises VHregions and VL:-regions as
depi ct%%hg{oéﬁgéﬁ%:é%ﬁ@@band 90191, respectively, or parts thereof.
Apart thereof may be (a) CDR-region(s), preferably (a) CDR3-region(s). A

parti cul arlly greferred . antibody nol ecul e of the optimzed type conprises a
H CDR3Na8 Rivheaed cimbedimant, Sigantbrdy maiscdie 9B thamdrventian| racopmizes at

h ' ' N . 94 f d h ti.bod
Ceal a reet B3, MhseRtive o, AecRrvine bk e PeaRE B abi Hett Bk
speci finore easferably sai Bhtifody nfneb0e reepidises ifleld fed rdgiemrhthindaMd For
exanpl e, optical densities in ELISA-tests, as illustrated in the algﬁend_ed_ I
AUG 208BIUErBecRpliang thapryaoanics I ABHREDamt t#HdR s BiRi EF6HIBBE. &HfRUBNsi ti es

may be et . I fi LVI f .parent a r. the

opt i m%’gg@an i oc%:h%etsl'.ﬂe %%%%F%ﬁ@%ﬂ éﬁﬁ}%%@ﬁ %%d%%ﬁﬁgb%%&a%ﬁ?ﬁ ei%W ion is
an antadiagy HMQER, LeqCLEFFAEAVIEEASE; \WSHA ov FRABDML Farther ifigradntanoopt i cal
(ﬁgnsmy measured at 450 nmthat is 10 tinmes higher than the optical density

\neasur B@agengd pars.gempiises DA, PAREs FRR O Bd#R9Pound.  Preferably the

measurenment of the optical density is perfornmed a few mnutes (e.g. 1, 2,
3, 4, 5, 6, or 7 mnutes) after initiation of the color devel oping reaction

i n orders pesticaryiprefesicgintiattthe bavhbodeundlacats of the ivapdiohi comprises ef erred
enbodi mrept,, the inventive antibody nplecule conprises at |east one rDR3 of
an VL-YEFR¥S Vasregih 8 enepdad ich diuélele pgidoiaie aa shonsuin $RQ BEYPD Nos:

15, 17,0 ane; ] i ; 7 f \Y/ I A -Yol as
shoun b G PhNGLeRE VBB 5 <ABidn b gl R Sothaitbe Hepfofl B 22
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?Rtei bogli/ &8I Brb RN Snfbod P RESR AR SIS LHY 3 Afhe/Bef Sy ASSES| (RO & ei n,
and 6 depict the coding region and the amino acid sequence, respectively, of the V-
region of the inventive, parental antibody MSR-7 (MS-Roche 7} and SEQ ID NOs: 7
and 8 depict the coding region and the amino acid sequence, respectively, of the V-
iC region of the inventive, parental antibody MSR-8 (MS-Roche 8). Accordingly, the
- invention also provides for antibody molecules which corhpris‘e a variable V| -region
as encoded by a nucleic acid molecule as shown in a SEQ ID NO selected from the
- group consisting of SEQ ID NO: 9, 11 or 13 or a variable V -region as shown in the
amino acid sequences depicted in SEQ ID NOs: 10, 12 or 14. SEQ ID NOs: 9 and
10 correspond to the Vi-region of MSR-3, SEQ ID NOs: 11 and 12 correspond fo the
Vi -region of MSR-7 and SEQ ID NO::;: 13 and 14 correspond to the Vi -region of
MSR-8. As illustrated in the appended examples, the parental antibodies MSR-3, -7
and -8, are employed fo further generate optimized antibody molecuies with even
better properties and/or binding affinities. Some of the corresponding and possible

strategies are exemplified and shown in the appended examples.



CDR- 3 dormai ns nentioned herein above relate to the inventive illustrative
parental antibody nol ecules MSR-3, -7, or -8 However, as illustrated in

t he appended tables 1, 8 or 10, matured and/or optim zed anti body nol ecul es
obt ai nabl e by the nmethods disclosed in the appended exanpl es may o€ m%@
nodi fied VH, VL-, CDRl, CDR2 and CDR3 regions. Accordingly, the “an 6
nol ecul e of the | nvent ion is preferablyy selected fromthe group consisting
of MBR-3, -7 and -8 or an affinity- rratured version of MSR-3, -7 or -8

compr YR BRHEREAR Pk 3o R I B MRSl Boeiln BT cons
r egi onsofaimentive, Iogtrtrﬁiécﬁ antiBbdfsor Ty %@trﬁrze?@cbdt'ﬁoéiéé ghaREIP hGF: 15
to 20, 21 to 2e 0O to 74, 75 to 87, 92 and 4 and-95 as well as in
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known in the art described in the appended exanpl es and inter alla, in
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mmunogl obul i n genes.” Genetic variants of .'g., 1 nunogl obulin heavy G
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nodi fi eflefioddUkRiin antth®att;esee Ubkes Mot Ndtofe B8Rt hseplrmced Rpscihhgmuat ed
Fc-receptor binding or conp )l enent activation, It is also envi saged that the

ant i bodit€§8bf Ntahereu asamazarﬁ%z eMosb duetatably thﬁw@mntb@arantlbm@asfantlbt;@y t he
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as def i frathdassebs diselodedt Hrel 4101 §hae), aantisciessd abovedhertBRL3 dBeain of
corrprrsrr({/(a amno acids 2 to 10 (or (a) part(s) thereof) of ~-AZl and (b)
an anm dge Vu-region with at least one of said parental antibodies. As illustrated below, it is

also envisaged that cross-cloned aniibodies are generated which are to be

considered as optimized/maturated antibodies/antibody molecules of the present
invention. Accordingly, preferred antibody molecules may also comprise or may also
(: be derived from antibodies/antivody molecules. which are characterized by Vi-
regions'as shown in any of SEQ ID NOs: 32 to 45 or Vi -regions as shown in SEQ ID
NOs: 46 to 59 or which may comprise a CDR-3 region as defined in any of SEQ ID
NOs: 60 to 87. In a particular preferred embodiment, the optimized antibody
molecule of the present invention comprises Vy-regions and V-regions as depicted
in SEQ 1D NOs: 88/89 and 80/91, respectively, or parts thereof. Apart thereof rnay' |
be (a)' CDR-region(s), preferably (a) CDR3-region(s). A particularly preferred
antibody molecule of the optimized type comprises a H-CDR3 as characterized in
SEQ ID NOs: 92 or 93 and/or a L-CDR3 as characterized in SEQ iD NOs: 94 or 95.
It is preferred that the antibodies/antibody molecules of the invention are
characterized by their specific reactivity with B-A4 and/or peptides derived from said
B-A4. For example, optical densities in ELISA-tests, as illustrated in the appended



acid stretch conprising amno acids 12 to 25 (or (a) part(s) thereo~ of ~-A4
(SEQ ID NO 27). Accordingly, the person skilled in the art nay generate
nonocl onal anti bodi es agai nst such a peptide and may screen the obtained
antibodies for the capacity to sinultaneously and independently binding
to~reactirg with the N-terminal and central regfonlepitope of GA4Z A6 2005
defined herein. Corresponding screenimg methods are disclosed in the
appended exanples. As illustrated in the appended exanples, the inventive
anti bo.4i t antly .
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the invention. The person skilled in the art can readily enploy
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t he paf‘t6r@}:@hﬂﬁ@élgﬁ@di@@a@fg@ourﬁmmm alia, shown in appended table 1. An
mat ur at ed/ opti m zed anti body nol ecule of the invention is, e.g. MSR 7.91-17

which is also characterized by sequences appended herein, which conprise
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herei n bel ow and %DCE As docunented i n the appended exanpl es,

ended exanpl e
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anti bodj-e r t t kRO r | S S rom
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different frameworks, whereby the nost preferred frapework is an |
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I's antibody molecules MSR-3, -7, or -8. However, as illustrated in the appended tables

1, 8 or 10, matured and/or optimized antibedy molecules obtainable by the methods
disclosed in the appended examples may comprise modified Vy-, V-, CDR1, CDR2
C and CDR3 regions. Accordingly, the antibody molecule of the invention is preferably

selected from the group consisting of MSR-3, -7 and -8 or an affinity-matured version
of MSR-3, -7 or -8. Affinity-matured as well as cross-cloned versions Qf MSR-3, -7
and -8 comprise, inter alig, antibody molecules comprising CDR1, CDR2 and/or
CDR3 regions as shown in table 1 or 8 or characterized in any of SEQ ID NOs: 15 to
20, 21 to 26, 60 to 74, 75 to 87, 92 and 93 or 94 and 95 as well as in SEQ ID NOs:
354 to 413. Most preferably, the antibody of the invention comprises at least one
CDR, preferably a CDR1, more preferably a CDR2, most preferably a CDR3 as
shown in the appended table 1, 8 or as document_ed in appended table 10.

It is of note that affinity-maturation techniques are known in the art, described in the
appended exarﬁpies and, inter alia, in Knappik (2000), J. Mol. Biol. 296, 55; Krebs



particularly preferred that said anti body franework is a manmal i an, nost
preferably ‘a human framework. The donains on the |ight and heavy chai ns
have the sane general structure and each donain conprises four framework
regi ons, whose sequences are relatively conserved, joined by three
hypervari abl e domai ns known as conplenentarity deternining 71 AUG 2005
regions. (CDRI-3). As used herein, a "fwman framework region” relates to a
framework region that is substantially identical (about 85% or nore,

numan 130kRog) SO Metras?: B R BTRRaE RO D By Eo pRACER "

conbi n@g I ePTRB #nd Egtigefrehdes cigtbhédditeBelow.ght and heavy cha| ns
serves.to position and align the CDR's. The CDR' s are primarily 2 1 AUG 2006

responsi ble for binding to an epitope of an antigen. It is of note that not
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light chains froman optim zed donor clone to_an optim zed recipient clone.
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ant i bog1 npl. ecul es the ipventiqon are selected fromthe _c|1roup consi sting
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exanpl esmuTiteatioabol enaemialenquefaraiblyr mide,c molds -peiptides  anphbsidgeffiarticbody
regions of BA4 as defined herein, e.g. the N-terminal and central region/epitope
comprising (a) amino acids 2 to 10 (or (a) part(s) thereof) of 3-A4 and (b) an amino
acid stretch comprising amino acids 12 to 25 (or (a) pari(s) thereof) of 3-A4 (SEQ ID
NOQ. 27). Accordingly, the person skilled in the art may generate. monocional
C " antibodies against such a peptide and may screen the obtained antibodies for the
capacity to simultaneously and independently binding to/reacting with the N-terminal
and central region/epitope of RA4 as defined herein. Corresponding screening

methods are disclosed in the appended examples.

As illustrated in the appended examples, the inventive antibodies/antibody
molecules can readily and preferably be recombinanily constructed and expressed.
Preferably, the antibody molecule of the invention comprises at least one, more
preferably at least two, preferably at least three, more p'referably' at least four, more
prefe.rably at !eést five and most preferably six CDRs of the herein defined MSR-3,
MSR-7 or MSR-8 parental antibodies or of affinity-matured/optimized antibodies
derived from said parental antibodies. It is of note that also more than six CDRs may



nol ecul es are optim zed/ matured anti body nol ecul es derived from parental
anti bodi es di sclosed herein, in particular fromMR-3 and IVISR-7. in
addition, further characterizing CDR sequences and V-regions of the
cross-cloned anti body nol ecul es/anti bodies are given in appended SEQ I D
NGs: 32, 33, 46 and 47 (IVISR 3.6H5x3.6.L2; VH, VL:-reg[on); 34, 35, 48
and 49 (IVISR 3,61-18x3.6.1-2, VH, VL- regions); 36, 37, 50 and 5%1(‘4%2@@
7TAHW 211; VH, VL-regions); 38, 39, 58 and 53 (MSR 7.9HW 1212; VH,
VL-regions); 40, 4~, 54 and 55 (IVISR # 7,9H4x7J212~ 20 2 1 AUG 2096 VH,
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CDR3 sidligadisitef attlvasaepdily emplay ther ief@matidncgioss e freneppendddetbmplisecul es
are depicted in SEQ ID NGs; 60 to 87. For further MSR anti body nol ecul es,
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7.2L1 and #7.9H7 oy SE%) | D, NOS: 294 to 413 for NMSR-R arti bodi es/ antibody
mol eculadde Ve-A #88lrRisdiontnized guiibedy npplesuie:phibe vantion isiaags MSRALY,
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sides to €egl cns Ined above which may be conprised in th
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as in additjon guences shown jn SEQ | :. 354 to 413. |nveptive

ot ] oo IR SRS Ctdoali 19 BETat CRIFEHEG VerBin. GEaMPIa | b, Snt er
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the pres ent invention nay either bind to " the Ntermnal or m ddl e epitope

separately, but under these conditions maximumaffin ity will not be

obt ai nAd. démwessied int thes appeeded i delnyplehatharandipodiesl ot e daventiont Ao

anti bogé’mB%ES‘t e oes_sy\cﬂ;lcl:rlnecP eanahtbto -llens?di.g.y antibodies comprising different antibody
regions (e.g. CDR-regicns) from one or more parental or affinity-optimized
antibody(ies) as described herein. These cross-cloned antibodies may be antibodies
in several, different frameworks, whereby the most preferred framework is an 1gG-

C framework, even more preferred in an IgG1-, 1gG2a or an IgG2b-framework. If is
particularly preferred that said antibody framework is a mammalian, most nreferably
a human framework. The domains on the light and heavy chains have the same
general structure and each domain comprises four framework regions, whose
sequences are relatively conserved, joined by three hypervariable domains known

as complementarity determining regions (CDR1-3).

As used herein, a "human framework region" relates to a fram_ewbrk region that is
substantially identical (about 85% or more, usually 90-95% or more) to the
framework region of a naturally occurring human immunoglobulin. The framework
region of an antibody, thaf is the bombined framework regions of the constituent light
and heavy chains, serves to position and align the CDR's. The CDR's are primarily



si mul t aneous binding to both ep[topes, i.e. simlar to the interaction with
aggregated P-M Thus, antibodies of the present invention are unique
anti-AP antibodies in that they bind to aggregated P-A4 (via interaction
with the NNtermnal and middle epitope), and at the sane tine are al so able
to'stab[lize and neutralize the i AUG 20116 21 conformational epi 23% i.n
sol uble ~-A4. These antibodies are digtinct to prior art antibodies. Refdae
preferred are anti body nol ecul es of the invention which have an affinity to
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pr ef ergibhyd | aviodidmrtckenbéd Adreinmeasyrisgiteseftesua aafﬁrEférted ghliarhi es may
be carried out by nethods illustrated in the exanples and known in the art-
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di Seaj:ﬁefe\??éd atd hurisﬂ'fﬁa?ne\%ﬁ(sed’rfaeﬁuﬁgﬂtlgéggrév\rg%fﬁegﬂssve arti body/ ant i body

regationin Viv inin vitro assays, as
illustrat ed in the appended exanples. Sinifarly, the antibody nol ecul es of
the present invention are preferred to_de-polynerjze AD agq gregate in vivo
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sem - sl’ymrhmtdatausl armyenmusﬂmi\m\ﬁxamﬁm1as well as PNA and it may be a

hybr i ere Jt s nt to n skilled in the t hat
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i nvent I 1 & I'iAassr efiapces R/ Qr

sequen v(\irf ﬁ%ﬁ?"ﬂ?l\ﬁ or |%§a§(§4e§<p@§sf‘gl#§g&%?@hw lvﬁ.’fﬁynucIgflélce')gt| de éf t he

[ nventMSana#Sbﬁé—lchﬂledM&l%w#&aéHé’xB AdSci bM&-By s#8m i ax3.4L7 22 MSAVG 2095
#3.6H5x3.6L1, MS-R #3.6H5x3.6L2, MS-R #3.6.H8x3.6.L.2, MS-R #7.2H2x7.2L1,
MS-R  #7.4H2x7.21.1, MS-R #7.4H2x712L2, MS-R #7.9H2x7.2L1(L1}, MS-R
#7.9H2x7.12L1, MS-R  #7.8H2x7.12L2, MS-R  #7.9H2x7.12L2(1L1+2), MS-R
#7.9H4x7.12.L.2, MS-R #7.11H1x7.2L1, MS-R #7.11H1x7.11L1, MS-R

C #7 11H2x7.2L1(L1), MS-R #7.11H2x7.9L1 (L1), MS-R #7.11H2x7.12L1 or MS-R

#8.1H1x8.2L1.

The generation of cross-cloned antibodies is also iliustrated in the appended
examples. The. above mentioned preferred cross-cloned antibodies/antibody
molecules are optimized/matured antibody molecules derived from parental
antibodies disclosed herein, in pérticularfrom MSR-3 and MSR-7. in addition, further
characterizing CDR-sequences and V-regions of the cross-cloned antibody
molecules/antibodies are given in appended SEQ ID NOs: 32, 33, 46 and 47 (MSR
3.6H5x3.6.L.2; Vy-, Vi-region); 34, 35, 48 and 49 (MSR 3.6H8x3.6.L2; VQ-, V-
}‘egions);- 36, 37, 50 and 51 (MSR 7.4H2¢7.2.L1; Vir-, Vi-regions),; 38, 39, 52 and 53

~ (MSR 7.9H2x7.12.L2; Vy-, Vi-regions); 40, 41, 54 and 55 (MSR # 7.9H4x7.12.L2;



exanpl e tetracycline-regul ated gene expression as described, e-g., by Gossen
and Bujard (Proc. Nati. Acad, Sci. USA 89 (1992), 5547-5551) and CGossen et
al. (Trends Biotech. 12 (1994), 58-62), or a dexanethasone-induci bl e gene
expressi on system as described, e.g. by Crook (1989) EMBO J. 8, 513-519.
Furthernore, it is envisaged for further purposes that nucleic acig h%@ﬁ
may contain, for exanple, thioester dgpnds and/ or rucl eoti de anal ogues

nodi fications may be useful for the stabilization of the nucleic acid
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t he ar tan &@egded Somd frermappdmmr fr‘aeraa Blat10 npd RER the mpmﬁedesémden Thi s
enbodi rept may be useful for screening nmethods for verify % successf ul
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Prefer@l;)sla‘%_lR eléc?#_cleic acid nolecule of the invention is part of a vector,
Rty
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further ﬁenes such as_nar enes | ow for the selection of said

vect or #7 15‘%§|?§b1e#ﬁd§ﬁ?cél 18hd ‘Unﬁ%rﬂﬂu?‘t%gl—é EcRaTANGKs PeBges Ndror e,
the VeFéetﬁé %’Bef}ﬁ‘é’d BE}E§§”;Bre‘féw@d“tahﬂﬂoﬁ?}‘nolé&l@g%‘fttt'lé’%}e]?!tzbﬁ %loﬁ*\ S%C' d
sequenc e 1 nvent’i‘'on, conprise expression contro alTowi ng
pr operVHeagmssaasmieﬁhedi e aydong of gEAND |NOsuﬂgahbemﬁ)s&m[laﬂyplsamnbr ol
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[nventive antibody molecules can easily be produced in sufficient quantities, inter

alia, by recombinant methods known in the ari, see, e.q. Bentley, Hybridoma 17

C_ - (1998), 558-567, Racher, Appl. Microbiol. Biotechnol. 40 (1994), 851-856;
: Samuelsson, Eur. J. Immunol. 26 (1996), 3-029-3034.

Theoretically, in soluble 3-A4 (monomeric/oligomeric) both the N-terminal and the
middle epitopes aré accessible for antibody interaction and antibody moiecules of
the pres-ent invention may either bind to the N-terminai or middle epitope separately,
but under these conditions maximum affinity will not be obtained. However, it is more
likely that an optimal contact to the antibody paratope- will be aitained by
simultaneous binding to both epitopes, i.e. similar o the interaction with aggregated
B-A4. Thus, antibedies of the present invention are unique anii-AB antibodies in that
they bind to aggregated B-A4 (via interaction with the N-terminal and middie
epitope), and at the same time are also able to stabilize and neutralize the



Control elements ensuring expression in eukaryotic and prokaryotic cells are
well - known to those skilled in the art. As nentioned herein above, they
usual |y conprise regulatory sequences ensuring initiation of transcription
~and optionally poly-A signals ensuring termnation of transcription and
stabilization of the transcript. Additional regulatory elenents may include
transcriptional as well as translational enhancers, and/or 71 AUG 2000
natural | y-associ ated or heterol ogous Zironoter regions. Possible regulatory
el ements permtting expression in for exanple manmalian host cells conprise

t he - i L, Gkt | RNt V4-dgﬁéé--r (:Ro coma
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MMIV- panfilpbdies. (Mol oney Mouse Tunor Virus), netall othionein- or
tetracyclin-inducible pronoters, -or enhancers, |ike CW enhancer or

SV40- enhancer. For expression in neural cells, it 1is envisaged that

o oot METBRefeped 208 anthngy rpblechiesor s Mo RO ha G o refiIOHE™ > ©
(1995) or defifed fragihamy iRai@of AHA3Y1&rV4ibe I6RET tHh 2BO0 GRd) ?Fﬁéé@bw Rigadryoti c

cells, a nultitude of pronoters including, for exanple,
t ac- | athasy 6RBted, Bore peeferably poweanthen, 1Gadl reest peaferabiie thwdedbiades ndl.enent s

o i B REARERER: Bt A&, SHPindtidids hRY £4 phirRal S Rhirahad Tubigenst oY
SVA40- ppi refessdrhBle8randhgdir Rothi- 4 SEldh, meenmss é@#ﬁEﬁ@é, blthfe ROk Yiftielaat i de.

In this context, suitable expression vectors are known in the art such as
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1995) Ceti 75, 791-803), or prokaryotic express: ion vectors, such as
| anbda gt11l or pGEX (Amersham Pharnacia). Beside the nucleic acid nol ecul es

of t hePrefeestdnt thenardittoidyrmoteicaley ot ther invaptiéuis kapableng deworatind/edactiagi d
sequenc encodi.n faor secretion signals. Sych,sequences are wel|. known to
he peRCBRTERAR B amYISERAGHSE IR R P acoe BN BCOaNS FeTb RARS! on
SYst eniifigthd IRHFIaiRBkRRIASICARBRIS, ke HIZREMAIG LlieaBEPYACE BT ol
invention to a cellular conpartnent nay be added to the coding sequence of
t he nupltefereddhdt thel meehise ahiibbdy/Entisody olecdesipes vealt| AAEGoRGRGIon24 known
tn the art, TE@,@I eader . sequence(s).,. i are) assenbled in a i ate phase

s ppr opr
with t¥YRARW S I AR MitER ARREYen dStIlSH %@a%weseaa@vm?xwa%&r %F‘E %’Hﬁf:y, a
| eader i e el .o : i, or a
or ot a1 19 EAERRPrTRRRACE pPnd it et BRheareheRoed R A Bligk 2 |
Opt i onghgtagatd @ Dpbedml/egrpul vitro assays shown in the examples. This capacity of
 the inventive antibodies/antibody molecules is, inter alia, fo be employed in medical

settings, in particular in pharmaceutical compositions described herein below.

C The invention also provides for a nucleic acid molecule encoding an inventive

anti'b_ody molecule as defined hersin.

Said nucleic acid molecule may be a naturally nucleic acid molecule as well as a
recombinant nucleic acid motecule. The nucleic acid molecule of the invention may,
therefore, be of natural origin, synthetic or semi-synthetic. it may comprise DNA,
RNA as well as PNA and it may be a hybrid thereof,

It is evident to the person skilled in the art that regulatory sequences may be added
to the nucleic acid molecuie of the invention. For example, promoters, transcriptional
enhancers and/or sequences which allow for induced e'xpressic)n of the
polynucleotide of the invention may be employed. A suitable inducible system is for



sequence can encode a fusion protein including an G or N-term nal
identification peptide inparting desired characteristics, e.dg.,
stabilization or sinplified purification of expressed reconbi nant product."
Once the vector has been incorporated into the appropriate host, the host

i s maintained under conditions suitable for high | evel expression ?ﬁdﬁmg
nucl eoti de sequences, and, as desired,»,4 he collection and purificati 00
t he anti body nol ecul es or fragnents théereof of the invention may follow
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preferab t er al cells may be useful in
transpl aﬁéﬁ ?lﬂti’leq gé h:{.ﬂ%gﬁ%é@ P%mg 3&5{9& of the present invention
may al so be an expre55| on, a gene transfer or gene targeting vector. Gene
t herapy, which is based on introducing therapeutic genes into cells by
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Bi occa, Enbo 1990), 101-108. Sui e vectors ods or
del i verern@o-s;es‘rdéwm exonucieases ria dne i celli Baidgemeldibeacidy nalecudes cmidyedtei n t he
literat nd, are known-tq the person skilled in the art; e . O,
Grordand iagiRckbY g HhRiePriale vEsHY) CordalaLga Shispin apre Wigh 2Hels Toer gos)
9192 ARty S8 | 96) ,
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Nature 389 (1997 239-242: Ander so 5 Nat ur.e 392 gﬁ) 1%88 I25 30., Wang,
Gene TheFaf§ '3 HIES8RSULIo3PRBHGR 3 NEDEHE" REWCEMeNt S cleig1ack16. wo
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Current Opinion in Biotechnology 7 96) , 7 AU6 25 635-840, and
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(1999), 296-316 or Geddes, Nat. Med. 3 (1997) 2-1404). Further surtabl e

gene t herapy
The nucleic acid molecule(s) of the invention may be a recombinantly produced

chimeric nucleic acid molecule comprising any of the aforementioned nucleic acid
molecules either alone or in combination. Preferably, the nucleic acid molecule of the

(_ invention is part of a vector.

The preéent invention therefore also relates to & vector comprising the nucleic acid
molecule of the present invention. '
The. vector of the present invention may be, e.g., a plasmid, cosmid, virus,
bacteriophage or another vector used e.g. conventionally in genetic engineering, and
may comprise further genes such as marker gen'es which allow for the selection of
said vector in a suitable host cell and under suitable conditions.

Furthermore, the vector of the present invention may, in addition to the nucleic acid
sequences of the invention, comprise expression control elements, allowing proper
expression of the coding regions in suitable hosts. Such control elements are known
to the artisan and may include a promoter, a ép!ice cassette, transiation inifiation



constructs for use in neurological cells/tissues are known in the art, for
exanple in Meier (1999), J. Neuropathol. Exp. Neurol, 58, 1099-1110. The
nucl ei c ‘acid - nol ecul es and vectors of the invention may be designed for
direct introduction or for introduction via |liposones, viral vectors (e-g.
~adenoviral, retroviral), electroporation, ballistic (e.g. gene guq% g%

ot her delivery systens into the cell ,sAdditionally, a baculoviral @ Qeﬂmﬁ
can be used as eukaryotic expression'systemfor the nucleic acid nolecules

of the ven The introduction anpd ne, t herapeuytic, a ach shoul d,
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promoier, has been described. Besides elements which are responsible for the

ell.
-promoters lnc}/udmg, ?or example, the tac-lac-promoter or the trp

.. initiation of transcription such regulatory elements may also comprise transcription

(;‘ termination signals, such as SV40-poly-A site or the tk-poly-A site, downstream of

the polynucieotide. In this context, suitable expression vectors are known in the art

such as Okayama-Berg cDNA expression vector pcDV1 (Pharmagcia), pRc/CMV,

pc':D'NAL pcDNA3 (In-vitrogene), pSPORT1 (GIBCO BRL), pX (Pagano (1992)

Science 255, 1144-1147), yeast two-hybrid vectors, such as pEG202 and dpJG4-5

(Gyuris (1995) Cell 75, 791-803), or prokaryotic expreséion veciors, such as lambda

gt11 or pGEX {Amersham-Pharmacia). Beside the nucleic acid molecuies of the

'present invention, the vector may further comprise nucleic acid sequences encoding

for secretion signals. Such sequences are well known t'o the person skilled in the art,
Furthermore, depending on the expression system used leader sequencas capable |

of directing the peptides of the invention to a cellular compartment may be added to

the codi.ng sequence of the nucleic acid molecules of the invention and are well



Sui tabl e prokaryotic cells are those generally used for cloning |ike E. coli
or Bacillus subtills. Furthernore, eukaryotic cells conprise, for exanple,
fungal or animal cells. Exanples for suitable fungal cells are yeast cells,
preferably those of the genus Saccharomyces and nost preferably those of

t he speci es Saccharonyces cerevislae. Suitable aninmal cells are, fZ ar Ag

I nstance, insect cells, vertebrate (C:g preferably manmal i an cel’l s, ?Lqp:qﬁ
as e.g. HEK293, NSO CHO MDCK, U2- Iﬂlel a, NH3T3, MOLT-4, Jurkat, PC 12,
PC-3, IMR, NTI2N, Sk-n-sh, CaSki, C33A. These host cells, e.qg. CHOceI[s
may prmmdblrpb”set arty ém§| leeen sPaveRmS(BL ist (a7} aseembled Enapregyiateobbest es of
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the invention is a neuronal cell, a neuronal stem cel'l e.g. an adult
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cells myorpasa\dledﬁeﬂ drereior IRah Bestenday baroseful ¢at inopmcesséd or expirdsged
nol ecul es, ? t he antjbody npl ecul es of the present jnvention. These
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dogs, S or apes I Spens evel oprng a
cure, I:karmlﬁbabl yiean colls freferablyr adimgmeaformda‘cem cesligl @mega‘nmta:telusandysor ders
menti gned fherel n. Furthernore, the hosts of the present invention may be
parti Q9 4sgfyl ﬁﬂstéﬁfﬂﬁplﬁﬂfaf{% H"tﬁfép'ﬁé t he anti body nol ecul es (or fragnents
thereof) of the invention, It is envisaged that said antibody nol ecul es (or
fragments thereof) be i solated fromsaid host. It i s, inter alia, envisaged
t hat thhethenclose cthaciattionteitel mresandinoentiere hensalso be an exprassion, a gene

transfer or gene targeting vector. Gene therapy, which is based on introducing
therapeutic genes into celis by ex-vivo or in-vivo fechniques is one of the most
important applications of gene transfer. Transgenic mice exprassing a neutrélizing
C antibody directed against nerve growth factor have been generated using the
“neuroantibody” technique; Capsoni, Proc. Natl. Acad. Sci. USA 87 (2000), 6826-
6831 and Biocca, Embo J. 9 (1990), 101-108. Suitable vectors, methods or gene-
delivering systems for in-vitro or in-vivo gene therapy are described in the literature
andl are known to the person skilled in the ari; see, e.g., Giordano, Nature Medicine
2 (1996); 534-539; Schaper, Circ. Res. 79 (1996), 911-919; A{nde\rson, Science 256
(1992), 808-813, Isner, Lancet 348 (1998}, 370-374; Muhlhauser, Circ. Res. 77
(1995), 1077-1086; Onodua, Blood 91 (1998), 30-36; Verzeletti, Hum. Gene Ther. 8
(1998), 2243—2251; Verma, Nature 389 (1997), 239-242; Anderson, Nafure 392
.(Supp. 1898), 25-30; Wang, Gene Therapy 4 (1897), 393-400; Wang, Nature
Medicine 2 (1996), 714-716; WO 94/29468; WO 97/00957, us 5,680,859; U3
5,5689,466; US 4,394,448 or Schaper, Current Opinion in Biotechnology 7 {(1996),



descri bed herein are incorporated in sequences for transgenic expression.
The introduction of the inventive nucleic acid nolecules as transgeres into
non- human hosts and their subsequent expression may be enpl oyed for the
production of the inventive antibodies. For exanple, the expression of such
(a) transgene(s) in the nilk of the transgenic aninal provide for Zneabtsmf
obtai ning the inventive anti body nolecules in quantitative anounts; see
inter alia, US 5,741,957, US 5,304,489 or US 5,849,992. Useful transgenes
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conposi tion, The conposition may be in solid or liquid formand nmay be,
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bt el b lead ) e OBEGbINY SRaHEAIPA ARG I Blecl &t the jnvention, ) o

vect orwberdmysdeéxptrbssém\eaﬁbb@yl mblecile &l partienldriyagssiul mathe tiegitroentosi tion
conprises at |east two, preferably three nore preferably four, nost’
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t he net hods descri bed herein bel ow and in the appended exarrpl es. It is

preferred thaﬁ sai d pharmaceut i conposi tion, optional Iny rﬁ) es a
Accordingly, the nucleic acid mo ecule of the present invention ard/or t ove
described vectors/hosts of the present invention may be particularly useful as
pharmaceutical compositions. Said pharmaceutical compositions may be employed
\ in gene therapy approaches. In this context, it is envisaged that the nucleic acid
C motecules and/or vectors of the present invention may be employed to modulate,
alter and/or modify the {(cellular) expression and/or concentration of the antibody

molecules of the invention or of (a) fragment(s) thereof.

For gene therapy applications, nucleic acids encoding the peptide(s) of the invention
or fragments thereof may be clened into a gene delivering system, such as a virus
and the virus used for infection and conferring disease ameliorating or curing effects

in the infected cells or organism.

The present invention also relates to a host cell transfected or transformed with the
vector of the invention or a non-human host carrying the vector of the present
invention, i.e. to a host cell or host which is genetically modified with a nucleic acid -



pharmaceutically acceptable carrier and/or diluent. The herein disclosed
phar maceuti cal conposition may be particularly useful for the treatnent of
neur ol ogi cal and/ 6r neurodegenerative disorders. Said disorders conprise,
but are not limted to Al zheiner's disease, anyothrophic |ateral sclerosis
(ALS), hereditary cerebral henorrhage with anyl oi dns Dutch type, ?g\/\@Bs
syndrome, H V-denentia, Parkinson's %g sease and neuronal disorder a213@5d
to agi ng. The pharmaceutical conposition of the invention is, Inter alfa,
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i ntraperitoneal, subCutaneous i ntramuscul ar, topi cal i ntradermal ,

intranasal or intrabronchial admnistration. It Is partlcularly preferred
t hat s:il d ad i ni stﬁr tion is.carri.ed out Bé ection andior . deliver e.g.,
t%”
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by biolistic delivery to an external or internal target site, he
brai n. Smlsdﬁsiﬁbefm@@ MEWQWC ceile ehenise, rferdeb@mp}m famg@mﬂ afgmrahszsilsn an and
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and route of adm nistration, general health, and other drugs being

adni ni S@’@t\f@ﬁﬁ%oﬁdlﬁ&iblénanwalP@@beﬁf%c&tﬁu@siﬂwm&%eﬁfl cells, yeitabrale cals.er may
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especi RIHIT3ONE}N RS O0rkak heCaf BreCent IMRENTRACISK-§-sh, fC4dle, CegIaTheks a
continuous infusion, it should also be in the range of 1 pg to 10 ng units

per ki hogr gailwf e;g)dgzl-{,@w@ﬁg, Ry mravide. post-translational meodifications to the
antibody molecules of the invention, including leader peptide removal, foiding and

assembly of H (heavy) and L {light) chains, glycosylation of the molecuie at correct

| sides and secretion of the funclional molecule. Further suitable cell lines known in

( the art are obtainable from cell line depositories, like ithe American Type Culture

Collection (ATCC). In accordance with the present invention, it is furthermore

envisaged that p-rimary celis/cell cultures may funciion as host cells. Said cells are in

particular derived from insects (like insects of the species Drosophila or Blatia) or

mammals (like human, swine, mouse or rat). Said host cells may also comprise cells

from and/or derived from cell lines like neuroblastoma cell lines. The above

mentioned primary cells are well known in the art and comprise, inter alia, primary
astrocytes, (mixed) spinai cultures or hippocamspal cuitures.

In a more preferred embodiment the host cell which is transformed with the vector of
the invention is a neuronal cell, a neuronal stem celi (e.g. an adult neuronal sterm
cell), a brain cell or a cell (line) derived therefrom. However, aiso a CHO-cell



Progress can be nonitored by periodic assessnent. The conpositions of the
invention may be adm nistered locally or systemcally, It is of note that
peripherally adm nistered anti bodies can enter the central nervous system
see, inter alia, Bard (2000), Nature Med. 6, 916-919. Preparations for
parenteral adm nistration include sterile agueous or non-aqueous sol utions,
suspensi ons, and erul si ons. Exanpl es of non-aqueous solvents are gr oﬁﬁﬂﬁﬁb
glycol, polyethylene glycol, veget abl€ oils such as olive oil, and

i njectable organic esters such as ethyl ol eate. Aqueous carriers include

Wt er , cathpasiali theanueieits asidl wiolemse ofniksp@Rendin&iBRCARYOPS , parfielldeiyng
sal i ne and buf fered nedi a. Parenteral vehicles |Include sodiumchloride
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rep Ien| ers, ele e repleni shier's such as 't ased nger's.

dext r osetiifications bemlplr[lse, lntféfr@le[ ypcoygstionsland pavspleigidtiones may al so be
present such as, for exanple, antimcrobials, antl -oxi dants, - chelating
agents, and inert gases and the liKke. Further nore, the phar maceutl cal
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molecules in quaniitative amounis; see inter alia, US 5,741,957, US 5,304,489 or US
5,849,892, Useful transgenes in this respect comprise the nucleic acid molecules of
the invention, for example, coding sequences for the light and heavy chains of the
antibody molecules described herein, operatively linked to promotor and/or enhancer

C structures from a mammary gland specific gene, lie casein or beta-lactoglobulin.

The invention also provides for a method for the preparation of an antibody molecule
of the invention comprising culturing the host cell described herein above under
conditions that allow synthesis of said antibody molecule and recovering said

antibody molecule from said culture.

The invention also relates to a composition comprising an antibody molecule of the .
invention or produced by the method described herein above, a nucleic acid
molecule encoding the antibody molecule of the invention, a vector comprising said
nucleic acid molecule or a host-ceil as defined herein above and_optiona!ly, further

molecules, either alone or in combination, ilkke e.g. molecules which are capable of



Sai d di agnostic conposition may conprise the conpounds of the invention, in
particul ar and preferably the anti body nol ecul es of the present invention,
in soluble formliquid phase but it is also envisaged that said conpounds
‘are bound tolattached to andlor linked to a solid support. Solid supports
may be used in conmbination with the diagnostic conposition as defhediG 2005
herein or the conpounds of the preser8invention may be directly bound to
said solid supports. Such supports are well known in the art and conpri se,
inter gltédering OWNEN ¢hal fofmavieh! abl awm[dmﬁtaﬁ%sr of| Shid?0! Aret ViapRsidesds,

| at ex beads, mmgnetic beads, colloid nmetal particles, glass and/or silicon
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be bougdtdn® mmméléf)ﬁé#nécmbm 6 & didgrBE edrposRinl - known carriers
i ncl ude gl ass, polystyrene, polyvinyl chloride, polypropylene, polyethylene,

31 pol ycarbonate dextran, nylon, anyloses, natural and nodified
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above and are furthernore menti oned herei'n bel ow. Suitable methods
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G:ngn?rﬁﬁgm rocessi ngh@Fr oducts, |ike anyloid-P or for the detection and/ or

ineecyuigshal dbe ciarvention wr npglgwetacax;hlmybecmx EeaodPe- eRavage
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usef ul apgbstiegaatbody niclaeeBs sobitainebi B9te! metheds descrilie! hargin walyhoi d
pl agues in brain sections of Alzheinmer"s D sease patients by indirect

i munof Nt ﬂ"@:@wdqqexmﬁbéferred t hat said conpounds of the present
invention to be enployed in a diagnostic conposition are detectably

are vell Ste et S0 PP e PRl BBl couEl oRefbRES °80 be
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described in Tijssen, "Practice and theory of enzyme imuno assays", Burden,

RH andpbamaeruisehbeegpositien, may e asticulesly) useBdsifer ibendgatmantobiecul ar
neurclogical and/or neurodegenerative disorders. Said disorders comprise, but are

not limited to Alzheimers disease, amyothrophic lateral sclerosis (ALS), hereditary
cerebral hemorrhage with amyloidosis Dutch type, Down's syndrome, HIV-dementia,

Parkinson’s disease and neuronal disorders related to aging. The pharmaceutical

-

composition of the invention is, inter alia, envisaged as potent inhibitors of amyloid
plaque formation or as a potent stimulator for the de-polymerization of amyloid
plaques. Therefore, the present invention provides for pharmaceutical compositions
comprising the compounds of the invention to be used for the freatment of
diseases/disorders associated with - pathologlcal APP proteolysis and/or amylmd

plaque formation.

Examples of suitable pharmaceutical carriers, excipients and/or diluents are well
known in the art and include phosphate buffered saline solutions, water, emulsions,
such as oillwater emulsions, various types of wetting agents, sterile solutions etc.
Compositions comprising such carriers can be. fdrmu!ated by well Kknown



bi ol ogy"; Davis LG Di bner MD~ Battey El sevier (1990), Myer et al~, (Eds)
"1 mmunochem cal nethods in cell and nol ecul ar bi ol ogy" Academ c Press,
London (1987), or in the series "Methods in Enzynol ogy", Academ c Press,
Inc. There are many different |abels and net hods of Iabellng known to those
of ordinary skill in the art. Exanples of the types of |abels whidhl &l
used in the present invention inclug@e enzynes, radioisotopes, colloidal
netal s, fluorescent conpounds, chenilun1nescent conpounds and
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descri bed herein, in gartlcu ar the anti body nDIecuIes of the Invention, be
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the format of chineric antibodies, bispecific: antibodi es, Si ngl e chain Fvs
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nol ec
invention may be administered locally or systemically. it is of note that peripherally

administered antibodies can enter the central nervous system, see, inter alia, Bard -
(2000), Nature Med. 6, 916-919. Preparations for parenteral administration include
C. sterile agueous or non-agueous solutions, suspensions, and emulsions. Examples of
non-agueocus solvents are propylene glycol, polyethylene glycol, vegetable oils such
as olive oil, and injectable organic esters such as ethyl oleate. Aqueoﬂs carriers
include water, alcoholic/aqueous solutions, emuisions or suspensions, including
~saline and buffered media. Parenteral vehicles inciude sodium chloride solution,
Ringer's dextrose, dexirose and sodium chloride, lactated Ringer's, or fixed oils.
Intravenous vehicies include fluid and nutrient replenishers, electrolyte replenishers
(such as those based on Ringer's dextrose), and the like. Preservatives and other
additives may also be présent such as, for example, antimicrobials, anti-oxidants,
chelati\ng agents, and inert gases and the llke. Furthermore, the pharmaceutical
composition of the invention may comprise further agents depending on the intended
use of the pharmaceutical bomposition. Said agents may be drugs acting on the



useful in diagnostic settings as docunented in the appended exanpl es, since
the antibody nol ecules of the Invention specifically interact w th/detect
Al14 and/or anyl oid deposits/plaques. AUG 2906 33 Therefore an Inventive
use of the compounds of the present invention is the use for the :
preparation of a pharmaceutical conposition for a neurol ogical di sorldeAUS 2005
which <calls for anelioration, for eg@nple by disintegration of P-arryloid
pl aques, by amyloid (plaque) clearance or by passive inmmunization agai nst
P-any! Qfap! AEWBYS OLIRBROHKe, fielilodiSEERIE Sabibr N erRRReldRt LABlaS, the
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cl earance of pre-existing anyloid plaques/deposits. Furthernore, the
anti body nol ecul es of the Invention may be enployed in passive inmunization
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scientific uses of the inventive antibody nolecules, e.g. in tests on
transgeni c mce expressing (human) w |l dtype or nutated APP, APP- fragnments

and/ on, feférrl?éd %Wc?dih?‘ﬁi bPﬂledfn%ﬁﬁ&i:thQ%%@fﬁ@ézii@ ?é’f;){h*él GHeBYhOhJaREAeS! S

and/or a ol d- pl aque ormat1 on conpris Iimted to denenti a,
Al zheigwedissioded desein almveris andiagopstihigomBaskionsarthsr dersedsiag, spiBonaily,
(anyOtsru?t%Bielee%tn%r olr dse%elc?ig?léirﬁé’digg?z‘rsgﬁljceéonlw_l]!agéition comprises at least one of
the aforementioned compounds of the invention.
Said diagnostic composition may comprise the compounds of the invention, in
particutar and preferably the antibody molecules of the present invention, in soluble
C form/iiquid phase but it is also envisaged thai said compounds are bound to/attached

to and/or finked to a sclid support.

*  Solid supports may be used in combination with the diagnostic composition as
defined herein or the compounds of the present invehtion may be directly bound to
said solid supports. Such supports are well known in the art and comprise, inter alia,
commercially available column materials, polystyrene beads, latex beads, magnetic
beads, colloid metal particles, glass and/or silicon chips and surfaces, nitrocellulose
strips, membranes, sheets, duracytes, wells and walls of reaction trays, plastic tubes
etc. The compound(s) of the invention, in particular the antibodies of the present
invention, may be.bbund to many different carriers. Examples of well-known carriers
include glass, polystyrene, polyvinyl chloride, polypropylegg, polyethylene,



rel ated denentia as well as Creutzfeld-Jakob di aeae, hereditary cerebral
henorrhage, with anyloidis Dutch type, Down's syndrome and neuronal di sorders
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and the conpositions provided herein nmay al so be useful in the anelioration
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Alzheimer's Disease patients by indirectimmunofluorescence.

it is preferred that said compounds of the present invention to be employed in a
diagnostic composition are detectably labeled. A variety of techniques are available
for labeling biomolecules, are well known to the person skilled in the art and are
considered to be within the scope of the present invention. Such techniques are,
e.g., described in Tijssen, "Practice and theory of enzyme immuno 2ssays”, Burden,
RH and von Knippenburg (Eds), Volume 15 (1985), "Basic methods in molecular
biclogy"; Davis LG, Dibmer MD; Battey Elsevier {1990), Mayer et al., (Eds)
"Immunochemical methods in cell and molecular biology" Academic Press, London
(1987), or in the series "Methods in Enzymology”, Academic Press, Inc.

There are many different labels and methods of labeling' known to those of ordinary
skill in the art. Examples of the types of labels which can be used in the present
invention include énzymes, radioisotopes, colloidal metals, fluorescent compounds,
chemiluminescent compounds, and bioluminescent compounds.



VHregion as shown in SEQ ID NGs:. 22, 24 or 26; (b) testing the resulting
Fab optim zation |library by panni ng agai nst AP/ AP4; (c) identifying

optim zed clones; and (d) expressing of selected, optimzed clones.

Optim zation of the antibodi esianti body nol ecul es of the invention is also
docunented in the appended exanpl es and may conprise the selecti oy ﬁ@;r Uee.g.
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sel ect¢ t KO akhikkY fiRfa-0ng,0r L ONgd epi P- A4
cor'npr@glg]srﬁ {t?'ﬁ\ig gglegctlfh@%erisfg?mﬁ%%’ ]gﬁ‘ri Wta y ElwgyFﬁéé;nﬁ 4\‘% éﬁéieﬁe‘%te?{étch
conpr i hiodgrangnoTexagsR2dt oeld), ( @nzymespafiké s horsdheradish pérd?dd’&beﬁtn?-or (b)
an amno acid stretch, con&g sing amng acids 12 to 25 (gr (@) part(s)

t her ec¥3lagtosysiass, @é@“ﬁ‘lﬁ) phegse)Tredipaciien ispkonese diken Fhel art), &itiheadi | y
carry kN i & gy : I of: t

vent ORI GEh XAt el S Py MLy kS RS R
- These laptinal aatcodinjuned)odabslivpmppodssiires niley cavalant CORbIma 61 agzyrmus agenesi s
as discl %)sed and i|lustrated, herein and described in Yang (1995), J.. Mol.
Bi ol . BIBUNYIRIONRS; (OsiHAtigns phgaynorylativne. bistipylatioss, ets ereavell BapwRIN(1996),
Trendsy,oBi:ot ech 14, 230-34 or VWu (1998), PNAS 95, 6037-6042; Schier (1996),
Human Rntl bodi es Hybridomas 7, 97; More (1997), J. Mdl. Biol. 272, 336.
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recogni zing two regions of the beta -A4 pepti del Abet a4/ APl AO4YRA4.
Preferably, said AO1AP4 (al so designated as fIA4 in context of this

A A Bl e o sy Feq | poy mileadnge o
exanpl iesgntign,hon ac rasdibedy stplesylenprodsfced by the method of the invention, of a
nucleic acid molecule, vector of or a host of the invention for the preparation of a
pharmaceutical or a diagnostic compesition for the prevention, treatment and/or
diagnosis of a disease associated with amyloidogenesis and/or amyloid-plaque
formation. it is further preférred that the compounds described herein, in particular
C the antibody molecules of the invention, be employed in the prevention and/or
treatment of neuropathologies associaied with modified or abnormal APP-processing
and/or amyloidogenesis. The antibody mo[ecutes,' e.g in format of (engineered)
immunogiobulins, like antibodies in a IgG framework, in particular in an 1gG1-
framework, or in the format of chimeric antibodies, bispecific antibodies, single chain
Fvs (scFvs) or bispecific scFvs and the like are to employed in the preparation of the
pharmaceutical compositions provided herein. Yet, the antibody molecules are also

useful in diagnostic settings as documented in the appended examples, since the

antibody molecules of the invention specifically interact with/detect AR4 and/or

. amyloid deposits/plaques.



bi ndi ng. Stringency may be increased, inter alia, by reducing the AP/ A~4
concentration or by elevating the (assay) tenperature, The testing of the
optimzed library by panning is known to the skilled artisan and descri bed
in Kay (1993), loc. <cit. Preferably, the identification in step (c) is
carried out by ranking according to the |owest KD values. Most pr@fleilsbipyg
said identification in step (c) is c@gried out by koff-ranking. Koff-
ranking is known to the skilled artisan and described in Scher (1996), |oc.
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and conprises the step o nmbi ni ng | ndependent optim zed
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from red clo W f.erabl y.the In a
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an antibody according to the nethod described herein and illustrated in the

appendéé raepl isyentigiawlish qosrpriteatn fig-paié Spdifa-ped ohaniasdhodamapbey
above. Pty AT 2 RelsBRl oo BREE Ph bR BERPhTES, SR PR "
conposiiacmiphdgeBagthgocytic cells and/or microglia) and/or helper cells. For the
mediation of Fc-pari-related immuneresponses, the antibody molecule of the
invention is preferably in an (human) 1gG1- framework. As discussed herein, the
preferred subject {0 be ireated with the inventive antibody melecules, the nucleic
acid molecules enCOding the same or parts thereof, the veciors of the invention or
C' the host cells of this invention is a human subject. Other frameworks, like lg_Gza- or
lgGZb-frameworks for the inveniive antibody molecules are also envisaged.
Immunoglobulin frameworks in [gG2a und lgG2b format are parficular envisaged in
mouse settings, for example in scieniific uses of the inveniive antibody molecules,
e.g. in tests on transgenic mice expressing (human) wildtype or mutated APP, APP-
" fragments and/or AR4.

The above recited diseases associated with amyloidogenesis and/or amyloid-piaque
formation comprise, but are not limited to dementia, Alzheimer's disease, motor
neuropathy, Parkinson’s disease, ALS (amyotrophic lateral sclerosis), scrapie', HiV-
related dementia as well as Creutzfeld-Jakob disease, hereditary cerebral
hemorrhage, with amyloidis Duich type,Down’s syndrome and neuronal disorders



by the nethod disclosed herein and conprising further optim zed anti body
nol ecul es capabl e of specifically recognizing two regions of the beta-A4
pet ideAbetadAll A4 WRA4, as described herein above. 2 | AUG 2906 38
Exenplified Sequences as recited herein: SEQ ID NO 1 AEFRHDSGY Fir st
region of 13-A4 peptide, "N-term nal region/epitope” SEQ.ID NO ZZT UG
VHHQKLVFFAEDVG Second regi on of (3-84 peptide, "Central/mddle 2006
regionl epitope” SEQ.ID NO 3 VHregion of M5-Roche#3 (nucleic acid

TRl ST R pcutn

GSEAAISGGEET CSRIBT GaGTTEAGREEIAETAGCand or prevention of

CII?{:KBEJM@AAMB@CT
GGTA GCACCTATTAT A TTTACCA
TTCA RO R APRIRSC RAKE TS AR BISRISSraoaTder amyloid  plague

CCAAGHI ANRTCGT GTATTATTGCGCGCGT CTTACTCATTATGCTCGT TATTA
TCGTTATTTTGATGI TTGGGEGECCAAGGCACCCTGGTGACGGTTAGCTCAGC  (SEQ ID NO @ 3) SEQ ID
NO 4 VHregion of Ms-Roche#3 (am no acid sequence)

S , SCAASGFTESSYANMS . ]
ST PO TSR TV E ORI B AR PR THO ISV IRY SN RISYE VS ( SEQ
ICR man@oﬁ@@d% ur&cgﬁal P %%UW%%?V G%‘?Jréél% aehfhrRedrense)

CTGCGREIGACC TaIBIEEiTGCBHAR T FAGIEET TAGTABIT ATGEGATAAG neurclogical  and/or

CTGGGTM%%F%MT%M said neurological

TCACGHANSATEL Gid-Biabtnd &l SAafed NNl (P HRE o dy molecule of the
GATACGGCCGI GTAT TAT TGCGCGCGT GGT AAGGEGTAATACT CATAAGCCT

invention, a nucleic acid molecule of invention and/or a composition as defined

herein above.

In yet another embodiment, the present invention provides for a kit comprising at
least one antibody molecule, at least cne nucleic acid molecule, at least one vector
or at least one host cell of the invention. Advantageously, the kit of the present
invention further comprises, optionally (a) buffer(s), storage solutions and/or
remaining reagenis or materials required for the conduct of me-dical, scientific or
diagnostic assays and purposes. Furthermore, paris of the kit of the invention can be
packaged individually in vials or bottles or in combination in containers or

multicontainer units.

The kit of the present invention may be advantageously used, inter alia, for carrying

out the method of the invention and could be employed in a variety of applications

réferred herein, e.g., as dlagnostlc kits, as research tools or medical tools.

Additionally, the kit of the invention may contain means for detection suitable for

scientific, medical and/or diagnostic purposes. The manufaeture of the kits foliows
' preferably standard procedures which are known 1o the person skilled in the art.

The invention also provides for a method for the optimiza"tion of an antibody molecule as
defined herein above comprising the steps of
{a) constructing a library of diversified Fab antibody fragments derived from an antibody

comprising at least one CDR3 of an Vy-region as encoded by a nucleic acid molecule as



TATGGTTATGITCGTTATTTTGATGT TTGGGGCCAAGGCACCCTGGTGACGGTT  AGCTCAGC (SEQ | D NG
5) 39 2 1 AUG 2006 SEQ ID NO 6 VHregion of Ms-Roche#7 (arnino acid
sequence) QVQLVESGGEE.VQPGGSLRLSCAASGFTFSSYAMSVWRQAPGKGALEW/SAI SGS
GGSTYYADSVKGRFTI SRDNSKNTL YLQWNSLRAEDTAVYYCARGKGNTHKPYGY  VRYFDVWGEQGTLVr VSS
(SEQID NO 6) SEQID NGO 7 VHreg[on of M Roche#8 (nucleic acid sequence)
CAGGT GCAAT TGGT GGAAAGCEECGEECEECCT GGT GCAACCGEECGEECAGC 21 AUG 2006
CTGCGT CTGAGCTGCGCGECCTCCCGATTTACCTTTAGCAGCTATGCCGATGAG

CTGGGT GCGCCAAGCCCCT GCGAAGGGT CTCGAGT GGGT GAGCGCGATTAGC

O R

Q)
GGAAGM’HW QTWWMTSW@Z’ CZﬂTdf(ZBC:GT GGTTATAATGG
TTATT CATAA(;I IGAT GGTGACGGITAGCTC  AGC (SEQ I D NO. 7)
SEQ | BPNESHEORE res gﬁbmﬂﬁ%hqram P PEBNINIRGRIRS AP AR ﬁl

%ﬁiﬁ@@'ﬁé@ﬁé@h@%ﬁﬁﬁ%@ﬁ%ﬁ%&% LSRONGIYH  KFDWVGQGTLVTVSS

( SEQ (&) BkpredsinGEsP del2diedl, dhtMhiked efdr@s. of Ms5- Roche; ~3 (nucleic acid
sequence) . GATAT %I GACCCAGAGCCCGEGECGACCCTGAGCCTGTCTCCGEGECGAAC

GTGOGARIT BAGRT st nencAtcksstesroYicdhe invention is also

oA W@%@W@We selection for, e

GGATThI %{% TdHREA herein or selection
TTGCCAGCAGGTTTATAATCCTCCTGT?A TT ACGAAAGTTGA  AAr 7AAACGTACG ~SEQ
| D NOfopMmREEd nxmssm gnd H‘eﬁglllﬁﬁm lsfonesmbedienss, saidiseleciiondosbygighee)

g' VLT n'Al‘iE/L é‘rsgr% r bo %RA S’&%Lp%‘é’(% c%%lw‘;:lirllee%A SEfeF‘)'g‘elec’uon for high

cid sequence of an

affinity to (a) an amino acid stretch comprising amino acids 2 tc 10 {or (a) pari(s)
thereof) of B-A4 and/or (b) an amino acid stretch comprising amino acids 12 to 25 (or
(&} part(s) thereof) of B-A4 (SEQ ID NO. 27).

The person skilled in the art can readily carry out the inventive method employing
the. teachings of the present invention. Optimization protocols for antibodies are
known in the art. These optimization protocols comprise, infer afia, CDR walking
mutagenesis as disclosed and illustrated herein and described in Yang (1995}, J.
Mol. Biol. 25, 392-403; Schier (1996), J. Mol. Biol. 263, 551-567; Barbas (1996),
Trends. Biotech 14, 230-34 or Wu (1998), PNAS 95, 8037-6042; Schier (19986),
Human Antibodies Hybridomés 7, 97; Moore (1997), J. Mol. Biol. 272, 336.
“Panning’-techniques are also known in {he ari, see, e.g. Kay (1993), Gene 128, 59-
65. Furthermore, publications lke Borrebaeck (1995), “Antibody Engineering”,
- Oxford University, 229-266;, McCafferty (1998), “Antibody Engineering”, Oxford
U'niversity Press; Kay (1996), A Laboratory Manual, Academic Press provide for
optimization protocols which may be modified in accordance with this invention.

The optimization method may further comprise a step (ca), whereby the optimized
clones are further optimized by cassette mutagenesis, as illustrated in the appended

examples.

The method for the optimization of an antibody molecule described herein is further
illustrated in the appended examples as affinity maturation of parental antibodies



TGVPARFSGSGSGTDFTLTI SSLEPEDFAVYYCQQVYNPPVTFGQGTK\ / El KRT (SEQ I D NO 10) SFQ
IDNO | | VL-region of Ms-Rache#7 (nucleic acid sequence)

GATATCGT GCT GACCCAGAGCCCGGRCGACCCT GAGCCTGT CTCCGRGCGAAC

GTGCGACCCT GAGS TGCAGAGCGAGCCAGAGCGT GAGCAGOAGCTATCTGRG 4G 7 1 AUG 2096

GT GGTACCAGCAGAAACCAGGT CAAGCACCGOGT CTATTAATTTATGGRCGOGA

GCAGCCGT GCAACT GBGGT CCOGRCGOGT TTTAGCGGCT CTGGATCCGGCAC 21 AUG 2005
GGATTTTACCCTGACCATTAGCAGCCT GGAACCTGARBACTT' TGCGACTTATTA |
TTGCTTTCAGCTTTA7 TCTGATCCTTTTACCTTTGGCCAGGGTACGAAAGTTGAA  ATTAAACGTACG ( SEQ
| D NO/2iipoBEQIEINES capable-siegianifically MBcBgriaingivd( Asgiows ot thik beguiense)

DI VLTQSPATLSLSPGERATLSCRAS \VSSSYLAW QOKPGOAPRLLI YGASSRA

TovPARISRtidesahetary Ail4aB ATYYCFQLYSDPFTFGQGTKVEI KRT (SEQ ID NO 12) SEQ

caTAT AR E R R RS e e AT R ARTE Fventon) in step
T OCT AR AR RCACH AR CPATT AR O R - Sad panning may

CCACCCt& CaniaCTuEEEes CeSCERa ETTHE TAREEAET CR@EBNIIEECEtAGcreased stringency of
GGATTT. TACCCT GACCATTAGCAGCCTGGAACCT GAAGACTTTGCGACTTATTA
TTGCCAUIARRT TPHNEENTY TarsCAIRCHFTaRIascATiET A AT TERUCIAB T HRAASBHARE ( SEQ

o VL TR BF B, A B oA 0R R T Bt tné BtIGE

TGVPARESSEYESEhRRRING! SW@W@@E&WEWMI&B& in (A1 IHNC0cl4) SEQ
IDNO 15 CIDR3 of VL-reglon of MSR-3 (nucleic acid seq uenceg
, CAGCAdisTHrelerahlyctheoisistificatiogen step Ne) 151@med out by ranking according to the

C lowest Kp-values.

Most preferably said identification in step (c) is carried out by koff-ranking. Koff-
ranking is known to the skilled artisan and desciibed in Schier (1896), loc. cit.; Schier
(1996}, J. Mol. Biol. 255, 28-43 or Duenas (1996), Mol. Immunol. 33, 279-286.
Furthermore, koﬁ-ranking is illustraied in the appended examples. The off-rate

constant may be measured as described in the appended examples.

As mentioned herein abbve, the ideniified clones may, for further evaluation, be
expressed. The expression may be carried out by known methods, inter alia, illustrated in
the appended examples. The expression may, inter afia, lead to expressed Fab-
fragments, scFvs, bispecific immunoglobulins, bispecific antibody molecules, Fab- and/or

( Fv fusion proteins, or full antibodies, fike IgGs, in particular 1gG1.

Optimized' antibodies, in particular optimized Fabs or optimized 1gGs, preferably
Ig'G1s, may be tested by methods as iliustrated in the appended examples. Such
methods comprise, but are not limited to, the testing of binding affinities, the
determination of Kp values, pepspot anaylysis, ELISA-assays, RIA—_assays, CLIA-
aésays; (immuno-) histological studies (for exampie staining of amyloid_p!aques), de-

polymerization assays or antibody-dependent B-A4 phagocytoses.

In a further embodiment of the present invention, a method is provided wherein -
optimized antibodies are generated by cross-cloning. This method is also illustrated
in the appended examples and comprises the step of combining independently -



SEQ ID NO 16 CDR3 of VL-region of MSR-3 (arrino aci~ sequence) QQVYNPPV
(SEQ 10 NO 16) SEQID NO 17 CIDR3 O VL-region of MSR-7 (nucleic acid
sequence) | TTTCAGCTTTATTCTGATCCTTT~ (SEQ ID NO 17) 41 1 AUG 2w SEQ ID
NO 18 CDR3 of VL-region of MSR-7 (ami no acid sequence) FQLYSDPF (SEQ ID
NO, 18) SEQID NO 19 COR3 O Wregion of MSR-8 (ruclelo acid seque?gg%, 0
CAGCAGCTTTCTTCTTTTCCTCCT (SEQ I D N@B719) SEQ ID NO 20 CDR3 OF VL- grg @f
MSR-8 (am no acid sequence) QQSSFPP (SEQ ID NO 20) SEQ ID NGO 21 CDR of

VH-r egj ; I R i i T cnt

CrrACHERIA G RTrRR CE RAE T PR Rlep, lporpendsstisaBtiizat, Moz cor
of VHORBE candfl.-CBRZ ficam matiaed doleegs emvitre H-CORDAREREEDY thSEQAHM® O 22)
SEQ | 23 CDR of VHregion of MSR-7 (nucleic acid sequence) GGI AAG
GGTAA 3CATAAG CCT TAT GGI TAT GIT CGITAT TTT GAT GIT (SEQ ID NGO 23) SEQ
ID NO 24 CDR of VH-region of MSR-7 (am no acid. sequence) '
GKGNTHKPYGYVRYFDV (SEQ ID NO 24) SEQ ID NO 25 CDR of VHregion of MSR-8
(nucl én @ mefatrekqmodaneri? tix inkBGtid00&lates to a method for the preparation of a

pharmaceutical composition comprising the steps of

(a) optimization of an antibody according to the method described herein and
iflustrated in the abpended examples; and
{b) formulating the optimized antibody/antibody molecule with an physiologically

acceptable carrier, as described herein above.

~

Accordingly, the invention also provides for a pharmaceutical composition prepared
by the method disclosed herein and comprising further optimized antibody molecules
capable of specifically recognizing two regions of the beta-Ad
petide/Abetad/AR/A4R/RA4, as described herein above.



CTT CTT TCT CGI GGI TATAAT GGI TAT TAT CATAAG TTT GAT GIT (SEQ I D NO. 25)
SEQ ID NO 26 CDR of VHregion of MSR-8 (am no acid sequence)
LLSRGYNGYYHKFDV (SEQ ID NO 26) SEQ ID NO 27 A(34 (amino acids 1 to 42)
DAEFRHDSGYEVHHQKLVFFAEDVGSNKGA[ | GLMVGGWI A (SEQ ID NO 27) SEQ ID NGO 28
prinmer 5 - GTGGTGGITCCGATATC-3' (SEQ ID NO 28) SEQID NO 29 pri h @'G' b
AGCGT CACACTCGGTGCGGECTTTCGCCTGECCAAGAARGGTTA-3' (SEQ ID NGO 29) SE% l@@
30 priner 5'-CAGGAAACAGCTATGAC-3' (SEQ ID NO 30) SEQID NG 31 priner

5" - TACCGITGCTCTTCACCCC-3' (SEQ I D NO 31) SEQ ID NO 32 VH of Ms-Roche#3. 6H5
x 3.6L2; DNA art|f|C|aI sequence

T GAGCT GOGCEGCCT COGGAT TTACCT T TAGCAGCT AT GOGATGAGCT GGGT G
CGCCAAGCCCCTGGGAAGGGTCTCGAGTGGGTGAGCGCTATTTCTGAGTCTG

m TGCTGATTCTGTTAAGGGTCGTTTTACCATTTCACGTGA
TAATT GTATCTGCAAAT GAACAGCCTGCGT GOGGAAGATAC
GGCCGRHATANEISCGCGCGT CTTACTCATTATGCTCGT TATTATCGTTATTTT
GATGT TTGGGEGECCAAGGCACCCTGGT GACGGTTAGCTCA gwq ID NO 32) 2 ? AUG 2006 43 SEQ
| D NOFizgregipbof Jri4 agptide, oN-temitul iegiongiope3, 6L2; proteinll; artificial
sequenC8 QLVESGGGLVQPGGSL RLSCAASGFTFSSYANBVWROAPGKGL EVW/SAI SESGK
TKYYAD, SVKGRFTI SRDNSKNTL YLOVNSL RAEDTAVYYCARLTHYARYYRYFDV  WEQGTLVTVSS ( SEQ
| D NOSES)IDIEQ D NO 34 VH region of MS-Roche#3. 6H8 x 3.6L2; DNA;
artificial sequence CAATTGGTGGAAA GGTGCAACCGGEGCGEECAGCCTGOGTC

TGA BT TACCTTTAGCAGCTATGCGATGAGCTGGGTG
(ng%%mg R e S ST P IRACIAY A S A
SEQ ID NO: 3

VH-region of MS-Roche#3 (nucleic acid seguence)

CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGE
CTGCGTCTGAGCTGCGCGGCCTCCGGATTTACCTTTAGCAGCTATGCGATGAG
CTGGGTGCGCCAAGCCCCTGGGAAGGGTCTCGAGTGGGTGAGCGCGATTAGE
GGTAGCGGCGGCAGCACCTATTATGCGGATAGCGTGAAAGGCCGTTTTACCAT
TTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGC
GGAAGATACGGCCGTGTATTATTGCGCGCGTCTTACTCATTATGCTCGTTATTA
TCGTTATTTTGATGTTTGGGGCCAAGGCACCCTGOTGACGGTTAGCTCAGE
(SEQ D NO : 3)

SEQID NO: 4
( VH-region of MS-Roche#3 (amino acid sequence)

QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYAMSWYRQAPGKGLEWVSAISGS
GGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARLTHYARYYRYF
DVWGQGTLVTVSS (SEQ ID NO: 4)

SEQIDNQ: 5
VH-region of MS-Roche#7 (nucleic acid sequence)

CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGT
CTGCGTCTGAGCTGCGCGGCCTCCGGATTTACCTTTAGCAGCTATGCGATGAG
CTGGGTGCGCCAAGCCCCTGGGAAGGGTCTCGAGTGGGTGAGCGCGATTAGC
GGTAGCGGCGGCAGCACCTATTATGCGGATAGCGTGAAAGGCCGTTTACCATT
TCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCG
GAAGATACGGCCGTGTATTATTGCGCGCGTGGTAAGGGTAATACTCATAAGCCT
TATGGTTATGTTCGTTATTTTGATGTTTGGGGCCAAGGCACCCTGGTGACGGTT
AGCTCAGC (SEQ ID NQ: 5



TAAGTTTAAGTATTATGCCTGATTCTGT TAAGGGTCGTTTTACCATTTCACGT GAT

~ AATTCGAAAAACACCCT GTATCTGCAAATGAAGAGCCT GCGT GCGGAAGATACG
GCCGTGTATTATTGCGCGCGTICTTACTCATTATGCTCGTTATTATCGTITATTTTG

ATGTTTGGEGECCAAGGCACCCTGGTGACGGTTAGCTCA (SEQ fD NO 34) SEQ ID NG 35 pr ot VH

regi on of MS-Roche#3.6H8 x 3.61-2~ protein/l; artificial sequence

OLVESGGGEL VQPGGSLRLSCAASGFTFSSYAVBVWREEMPGKGL EVWSAI SEYSK

FKYYADSVKGRFTI SRDNSKNTL YLQVNSLRAEDTAVYYCARL THYARYYRYFDV  WGQGTLVRV/ESUE 2886

| D NOSE?tg)[ %@ D NO 36 VH region of MS-Roche#7.4H2 x 7.2L1; DNA;

artific nce CAATTGGTGGAAAGOGGOGECGECCT GGTGCAACCGGGCGECAGCCTGOGTC

TCACCERE400CT CISRRICh EACCE s e EidSEl Leheal GAGCTGCGTG
GCEAAGSGT CTCGAGT GEGTGAGCGCTAT TAATTATAAT GG

CGCCAAGCCCCT

TGCTCENREYRBREEEMN PRGN AL PEETITT ACBMSIURSETERKGLEWVSAISGS

AATTCEXABAXTATIGEY SERCTICEANT KNACXEOIMNCERASHERABK TAZRGKGNTHKPYGY

GCCGTERYHA BAGHGI KA NKCTEATAAGCCTTATGGTTAT

GTTCGITATTTTGATGI TTGGGGECCAAGGCACCCTGGTGACGGTTAGCTCA  (SEQ | D NO 36) SEQ ID
7. brot VH region of MS-Roche#7.4H2 -x 7.2L1; proteinll;"artificial

seque&[‘gﬂ1 A 2009 44

%ﬁi@%ﬁﬁﬁ%ﬁ%@é@ﬁé&%ﬁ KGNTHKPYGWRY  FOWIGIGTLVTVSS

( SEQ ICAGGTGZMFEQGTCNBARBCBECaOGEECVEAREOSACOBEECEGIZAGZ2; DNA;
ar ti T iCT@C CRUPEPGTT GO0 CETE RSB S IPPRARBEIATAS CASCERPEESAAGAL CCGTC

TCACCHFEEEFEFEEEAL EASER TIREEAREAGFEFAT SAGCGCGATTAGC
P S ! N CGTTTTACCAT
ol GCCTGCGTGC
2 TGGTTATAATGG

TGTTCGT oY SR TCAEGFDTAGCHE) SEQ ID
NO 3REedERMHIP MNP0 of MS-Roche#7.9H2 x 7.12 1-2; protein/l; artificial

SEQIDNQ: 8-

VH-region of MS-Roche#8 (amino acid sequence)
QVQLVESGGGLVOPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSAISGS
GGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARLLSRGYNGYYH
KFDVWGQGTLVTVSS (SEQ ID NO: 8)

SEQIDNO: @

V0.-region of MS-Roche#3 {nucleic acid sequence)
GATATCGTGCTGACCCAGAGCCCGGCGACCCTCGAGCCTGTCTCCGGGCGAAC
GTGCGACCCTGAGCTGCAGAGCGAGCCAGAGCGTCAGCAGCAGCTATCTGGC
C GTGGTACCAGCAGAAACCAGGTCAAGCACCGCGTCTATTAATTTATGGCGCGA
GCAGCCGTGCAACTGGGGTCCCGGCGCGTTTTAGCGGCTCTGGATCCGGCAC
GGATTTTACCCTGACCATTAGCAGCCTGGAACCTGAAGACTTTGCGGTTTATTA
TTGCCAGCAGGTTTATAATCCTCCTGTTACCTTTGGCCAGGGTACGAAAGTTGA
AATTAAACGTACG (SEQ ID NO: 9)

SEQ ID NO: 10

VL-region of MS-Roche #3 (amino acid sec;uence)
DIVLTQSPATLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGASSRA
TGVPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQVYNPPVTFGQGTKVEIKRT
(SEQ ID NOC: 10)

SEQ ID NO: 11

VL -region of MS-Roche#7 (nucleic acid sequence) , '
GATATCGTGCTGACCCAGAGCCCGGCGACCCTGAGCCTGTCTCCGGGCGAAC
GTGCGACCCTGAGCTGCAGAGCGAGCCAGAGCGTGAGCAGCAGCTATCTGGC



sequence QLVESGGEELVQPGGSLRLSCAASGFTFSSYAVBWRQAPGKGLEVVVSAI NADGN
RKYYADSVKGRFTI SRDNSKNTL YLQWNSLRAEDTAVYYCARGKGNTHKPYGYVR  YFDVVWGQGTLVTVSS
(SEQ 11D NO~ 39) SEQ ID NGO 40 VH regi on of Ms-FZoche#7,9H4 x 7.121-2; DNA
artificial sequence CAATTGGTGGAAAGCGECGEECEECCTGGTGCAACCGEECGECAGCCTGCGTIC
TGAGCTGCGCGEOCTCCCGATTTACCT TTAGCAGCTATGCGATGAGCTGEEGT G
CGCCAAGCCCCTGGGAAGGGT CTCGAGT GGGTGAGCEETATTAATCCTGT TGG 21 AUG 2008
TATGAAGAAGT TTTATGCTGATTCTGI TAAGGGTCGTTTTACCATTTCACGTGAT

AATT
GOCGT T ATGGCGCGA

GIT STTACGTE SEQ ID
tr i < éﬂlg ¥ ,A t irci al

Sequek 1 TTIATTCTG ACCTTTGGCCAG GTACGAAAGTTGAA

QL VESEST ARREEIAE SCRASHIT NS Y ANBVWRQAPGKGL EVW/SAI NAVGM

KKFYADSVKGRFTI SRDNSKNTL YL QVNSLRAEDTAVYYCARGKGNTHKPYGYVR  YFDVWAGQGTLVTVSS

( SEQ I%@% [ﬁé) 2EQID NO 42 VH region of Ms-Roche#7.1 | H x 7.11 LI; DNA,
artifi & CAATTGGTGGAAAG(XBGCGGOGGCCTGGTGCAACCGGGCGGCAGCGFGCGTC

TGAGCRECEGRG m‘gﬁgﬁ FET ASCEAT SR TGAGCT GGGT G

CGCQOA f'ﬂl S“"’ 1 ee., B u-- S o
d e RAR Sk .‘.;* m:k,. EGOAPRLLIYGASSRA
GITTTQH! @;"}; ":77“51 T ¢ i]».«u:%’-"':‘-i'a T .__‘.a:-mijg OGTKVEIKRT

TAATT 99! GAACAGC G
GGCCGTERAT A SoBEG0 GGT AAGGGTAATACT CATAAGCCT TATGGT TA
TGTTCGTTATTTTGATGT TTGGGGECCAAGCCACCCTGGTGACGGTTAGCTCA (SEQ ID NO 42) SEQ ID
NO. 43%mh & g: gion of M5-Roche#7.1 | H x TI 1 LI; protein/l; artificial
equence VQPGGSLRLSCAASGFTFSSYAVSVWRQAPGKGLEWSG NAAGF
TYYADRSVEERET oS REINGKISTIER R QMG E RARIRT ASYYSARBKGNTHKPYGYVR  YFD\ ANGQGTLVTVSS
(SEQ IGANSTASIGSEGACTNRAGASCUT GET GACAC NBARBHESTCTUCBEGCBANG ;  DNA
2rtifiGTE@CGRIBETBAGCTGCAGAGCGAGCCAGAGCGTGAGCAGCAGCTATCTGGC
GTGGTACCAGCAGAAACCAGGTCAAGCACCGCGTCTATTAATTTATGGCGCGA
GCAGCCGTGCAACTGGGGTCCCGGCGCGTTTTAGCGGCTCTGGATCCGGCAC
GGATTTTACCCTGACCATTAGCAGCCTGGAACCTGAAGACTTTGCGACTTATTA
TTGCCAGCAGCTTTCTTCTTI lCCTCCTACCTTTGGCCAGGGTACGAAAGTTGA
AATTAAACGTACG (SEQ ID NO: 13)

SEQ IDNO: 14

VL0-region of MS-Roche#8 (amino acid sequence)
DIVLTQSPATLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGASSRA
TGVPARFSGSGSGTDFTLTISSLEPEDFATYYCQQLSSFPPTFGQGTKVEIKRT
(SEQ IDNO: 14)

(' sEqipNo: 15 |
CDR3 of Vi -region of MSR-3 (nucleic acid sequence)

CAGCAGGTTTATAATCCTCCTGTT]
(SEQ D NO : 15)

SEQID NO: 16 |
CDR3 of V_-region of MSR-3 (amino acid sequence)
QQVYNPPV (SEQ ID NO: 16)

SEQIDNO: 17
CDR3 of Vi -region of MSR-7 {nucleic acid sequence)

[TTTCAGCTTTATTCTGATCCTTTT|
(SEQIDNO: 17)



CAATT GGT GGAAAGCGGECGECGGECCT GGT GCAACCGGGCGECAGCCTGCGTC
TGAGCTGCGCGGCCTCCGGATTTACCT TTAGCAGCTAT GCGATGAGCTGGGT G

GGCOAAGCCCCT GGGAAGGGT CTCGAGT GGGT GAGCGGTATTAATGCTGCTG
GITTTCGTACTTATTATGCTGATTCTGT TAAGGGTCGTTTTACCATTTCACOTGA
TAATTCGAAAAACACCCTGTATCTGCAAAT GAAGAGCCTGCGTGCGGAAGATAC 71 AUG 2008
GGCCGTGTATTATTGCGCGOGT GGTAAGGGTAATACAETATAAGCCTTATGGTTA

TGTTCGTTATTTTGATGT TTGGGGGECAAGGCACCCTGGTGACGGTTAGCTCA (SEQ ID NO- 44) SEQ ID
NO 45 prot VH region of MsS-Roche47.11H x 7,21-1; protein/l: artificial
sequence | AUG 200s 46

QL VESGHEBEMOPEES R SCAASGFTFSSYAVSWRQAPGKGLEVWWSG NAAGF

RTYYA EEl, SRDNSK SLRAEDTAVYYCARGKGNTHKPYGYVR  YFDVWGQGTLVTVSS
(SEQ T TooRG o AN DUV 43N0 PG, SHUSACRE. Roohofs. 615 x 3 6L2; DNA;
artif |mgyw%@ |DQQ@A£GCTGACCCAGACI:CCCII:GACCCI GAGCCTGI CTCCGGGECGAAC
GTGOGACCCTGAGCT GTTTOTTTCTCGTTATTATCTGGCGT
GGTACCAGCAGAAACCAGOTGAAGCACCGCGTCTATTAATTTATGGCGCGAGC

%@% ~CGGECCCGT TTTAGCGECT CTGGAT CCGGCACGG
ATTTTA AGCAGCCTGGAACCTGAAGACTTTGCGGITTATTATTG

CCAGCASARERTATAAEL rpg;er SRR I I EAPISHACRAAGT TGAAAT - TAAACGTACG (SEQ ID
NO 46) SEQtD pr ot \@/S;Eregl on of Ms-Roche#3.6H5 x 3.61 2; protein/l;

artifilch& C:‘B\@eﬁq'[i'é"ﬁeér TCTTTT CCTCCT

DI VL TQERAT IISINRBGERATL. SCRASQFLSRYYLAWQQKPGQAPRLLI YGASSRA

TGVPARFSGSGSGIDFTLTI SSLEPEDFAVYYCQQTYNYPPTFGQGTKVEI KRT (SEQ ID NGO 47) SEQ

I D NO 48 VL region of MS-Roche-#3.6H8 x 3.6L2; DNA;, artificial sequence

(grATAT GAGCCCGGCGACCCTGAGCOTGTCTCCGGEOGAAC :
GAGCGAGCCAGTITTCTTTCTCGTTATTATCTGGCGT

CGTACCRACRAGHAACKSAS A EIRSEACCERHICaAE IR LE RS SCCCCGAGS
AGCCGT GCAACTEEGT COCGECECGT TTTAGCGECT CTGGAT CCGECACGG

ATTTTARCERGATUATTHRRONICT ERAACCTGAAGACTTTGOGGTTTATTATTG
CCAGCAGACTTATAATTATCCTCCTAOCT TTGGCCAGGGTACGAAAGT TGAAAT

SEQ 1D NO: 21
CDR of Vy-region of MSR-3 (nucleic acid sequence)

CTTACTCATTATGCTCGTTATTATCGTTATTTTGATGTT
(SEQ ID NO: 21)

SEQID NO: 22
CDR of Vx-region of MSR-3 (aminc acid seguence)
C LTHYARYYRYFDV (SEQ ID NO: 22)

SEQ ID NO: 23
CDR of Viy-region of MSR-7 (nucleic acid sequence)

GGTAAGGGTAATACTCATAAGCCTTATGGTTATGTTCGTTATTTITGATGTT
(SEQ ID NO: 23)

SEQ ID NO: 24
CDR of Vy-region of MSR-7 (amino acid sequence)
GKGNTHKPYGYVRYFDV (SEQ ID NO: 24)

SEQID NO: 25
CDR of Vy-region of MSR-8 (nucleic acid sequence)}



TAAACGTACG (SEQ I D NO 48) SEQ ID NO 49 prot VL region of Ms Roche#3.6H3 x
3.61 2; protehh; artificial sequence

DI VLTQSPATL SLSPGERATL SCRASQFL SRYYLAWYQQKPGQAPRLLI YGASSRA

TGVPARFSGSGS( 3TDFTLTI SSLEPEDFAVYYCQQTYNYPPTFGQGTKVEI KRT  (SEQ ID NO 49) 7 1
AU6 2006 47 SEQ ID NO 50 VL region of MS-Roche#7.4H2 x 7.21-1; DNA
artificial sequence GATATCGIGCTGACCCAGAGCCCGGECGACCCT GAGCGT GT CTCCCERACAYC 16
GT GCGACCCT GAGCT GCAGAGCGAGCCAGTATGT TGAZCGTACTTATCTGGCG

TGGTACCAGCAGAAACCAGGT CAAGCACCGCGTCTATTAATTTATGGCGCGAG
CAGCCCERITBATTEICEITE G IAAT ECEAI T CCATGAGIAGGAT GTT

GATT T T8ECCTACEAIB)AGCAGCGT GGAACCT GAAGACT TTGCGACTTATTATT
GCCAGCAGATTTATTCTTTTCCTCATACCTTTGGCCAGGGTACGAAAGTTGAAAT  TAAACGTACG (SEQ 1D
NO 50) SEQ ID NO 51 prot VL region of MsS-Roche#7.4H2 x 7.21-1; protair/l;

artifigial gygnce

DI VLT%Q‘*P&@P%ERATLSCRASQYVDRTYLAWYQJ(PGOAPRLLI YGASSRA _
TOVPARHSSHASGLRIGTAT bESISTREDRATYY 661 SRFRHEEGQGTKVE! KRT  (SEQ ID NO' 51) SEQ
I D NO~- 52 VL reqion of MsS-Roche#7.9H2 x 7.12 1-2; DNA, artificial sequence
GATAT NGOCAGKE @ BICCTGTCTCCGGGCGAAC

GTGCGACCCTGAGOT GCAGAGCGAGCCAGCGT TTTTTTTATAAGTATCTGGCGT
GGTACCAGCAGAAACCAGGTCAAGGACCGCGTCTATTAATTTCTGGTTCTTCTA

ACCGT GRAAGHGRECE TERAGPRAE3 T GGATCCGECACGEA

TTTTACCCTGACCATTA GGAACCTGAAGACTTTGCGGTTTATTATTr C
CTTCACAERRFASATY EOEIARKANE F AERNCGASCTALGANAGTESANATBEQ D GEIAZG (SEQ I D
NGO 52) SEQ ID NO 53 prot VL region of Ms-Roche*7.9H2 x 7.12 L2; proteinll;
artificial sequence
(DI VLT%TQ%P%%MCRASQQFFYKYLAW(Q}(PGQAPRLLI SGSSNRA
TGVPARFSGSGSGIDFTLTI SSLEPEDFAVYYCLOLYNI PNTFGQGTKVE[ KRT (SEQ | D NO 63) SEQ
| D. NOS' ST ST GEHT O GATABCRYr (86 IIgMOX28). 12L.2-, DNA; artificial sequence

O

SEQ ID NO: 29 primer
5- AGCGTCACACTCGGTGCGGCTTTCGGCTGGCCAAGAACGGTTA-3 (SEQ ID
NO: 29)

SEQ D NO: 30 primer
5 -CAGGAAACAGCTATCAC-3" (SEQ ID NO: 30)

SEQ ID NO: 31 primer
(" 5-TACCGTTGCTCTTCACCCC-3* (SEQ ID NO: 31)

SEQ ID NO: 32 VH of MS-Roche#3.6H5 x 3.6L2; DNA, artificial sequence
CAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTC
TGAGCTGCGCGGCCTCCGGATTTACCTTTAGCAGCTATGCGATGAGCTGGGTG
CGCCAAGCCCCTGGGAAGGGTCTCGAGTGGGTGAGCGCTATTTICTGAGTCTG
GTAAGACTAAGTATTATGCTGATTCTGTTAAGGGTCGTTTTACCATTTCACGTGA |
TAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGAAGATAC
GGCCGTGTATTATTGCGCGCGTCTTACTCATTATGCTCGTTATTATCGTTATTTT
GATGTTTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA (SEQ ID NO: 32)



| AUG 2005 48 GATATCGTGCTGAOCCAGAGCCCGGECGACQCTGAGCOTGT CTCCGEGCGAAC
GTGCGACCCTGAGCTGCAGAGCGAGCCAGCGT TTTTTTTATAAGTATCTGGCGT
GGTACCAGGAGAAACCAGGTOAAGCACCGCGTCTATTAATTTOTGGTTCTTCTA

ACCGT GCAACT GEGGT CCCGECGCGT TTTAGCGGCT CTGGATCCGGCACGEA
TTTTACCCTGACCATTAGCAGCCTGGAACCTGAAGACTTTGCGGTTTATTATTGC 21 AUB 2006
CTTCAGOTTTATAATATTCCTAATACCT TTGGCCAC ACGAAAGTTGAAATTA AACGTACG (SEQ I D
NO 54) SEQ ID NO 55 prot VL region M5- Roche#7. 9H4 x 7.12L2; protein/l;
artifi

DI VLTéE%L@L@%ﬂ@%@WK?ﬁWWM 3@ mptotein/1; artificial
TGVPARE, DFTLTI SSLEPEDFAVYYCLQLYNI PNTFGQGTKVE] KRT (SEQ ID NGO 55) SEQ
| DNO 56 VL regl on of l\/B—Roche#? 1 1 H x 7.1 ILI; DNA, artificial
sequentl VESGE CEEERIORNGAS T3

TooTAGRAAIHE
TGGTA C

CAGCCGhS a3 Qg Wﬁ' T GCGECTCTGCGATCCGGECACG
GATTTTACCCTGACCAT TAGCAGCCTGGAACCTGAAGACT TTGCGACTTATTATT
GCCAGCAGGTTTATTCTCCTCCTCATACCTTTGGCCAGGGTACGAAAGTTGAAA  TTAAACGTACG (SEQ 1D

NG 56??}5?5: &)J QE? [\% y?i;qe%ﬁcg’tba{\fltlﬁcigg r?é‘#% H%{Bx- 5%?_5(%?\1#'\ lail_r[|11r c):%al7se1q%1en%e

pr ot ei

DI VL TOSRATHSL SRGBAIN SRS E @'GYB@W@@E@E@B@CY@@@%@KGCCT%G
GVPARFSGSGSGTDF TLTI_SSLEPEDFATYYCQOVYSPPHTFGQGT KVEI KRT 57) SEQ

| D NO. T%@@TE@BG@%CM@M&TKBG)TFIA)GCZRGG—TATCE&@AT;GAGQT@@GT@quence

At TR BT R CEAT TTCTGAGTATTC

AFTRYASEA Wﬁﬁ%@@t@%@oﬁwﬁ‘?@ﬂ@@f@m
CAGOOGT CEARCT 00T OLUGO G T T T AT CTCRA

@TTTTA@W@WWW@%CGGMGATACG
GCCRTGTATTATTGCGCGCGTCTTACTCATTATGCTCGTTATTATCGTTATTTTG

ATGTTTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA (SEQ ID NO: 34)

SEQ ID NO: 35 prot VH region of MS-Roche#3.6H8 x 3.6L2; proteinﬁ; artificial
sequence
QLVESGGGLVQPGGSLRLSCAASGFTFSSYAMSWYRQAPGKGLEWVSAISEYSK
FKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARLTHYARYYRYFDV
WGQGTLVTVSS (SEQ ID NO: 35)

Cﬂ SEQ ID NO: 36 VH region of MS-Roche#7.4H2 x 7.2L1; DNA,; ariificial sequence
CAATTGGTGGAAAGCGGCGGCGGECCTGGTGCAACCGGGCGGCAGCCTGCGTC !
TGAGCTGCGCGGCCTCCGGATTTACCTTTAGCAGCTATGCGATGAGCTGGETG
CGCCAAGCCCCTGGGAAGGCETCTCGAGTGGGTGAGCGCTATTAATTATAATGG
TGCTCGTATTTATTATGCTGATTCTGTTAAGGGTCGTTTTACCATTTCACGTGAT
AATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGAAGATACGS
GCCGTGTATTATTGCGCGCGTCGTAAGGGTAATACTCATAAGCCTTATGGTTAT
GTTCGTTATTTTGATGTTTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA
(SEQ ID NO: 36)

SEQ 1D NO: 37 prot VH region of MS-Roche#7.4H2 x 7.2L1; protein/1; artificial

sequence



GCCAGCAGATTTATTCTTTTCCTCATACCTTTGGCCAGGGTACGAAAGTTGAAAT - TAAACGTACG (SEQ I D
NGO 58) SEQ ID NGO 59 prot VL region of M- Roche#7.11H1 x 7.21-1,;

proteirill; artificial sequence

Dl VLT@PATLSLSPGERATLSCRASQYVDRTYLAV\ f YQQKPGQAPRLLI YGASSRA 1
TGVPARFSGSGSGTDFTLTI SSLEPEDFATYYCQQ YSFPHTFGQGTK\ / EI KRT (SEQ I D NO? @% Z@EQ
ID NO 60 HCDR3 region of M5-Roche#3446H5 x 3.6L2; DNA, artificial sequence
CTTACTCATTATGCTCGTTATTATCGTTATTTTGATGIT (SEQ U NGO 60) SEQ ID NG 61 pfot
HCDR3 PRas I8 i1 nce
LTHYAI%YRY%%\(?(%LS\DI;@ tD QN%ﬁES?@S‘G?TﬁS%YW%%ﬁ%F&F%E W}/@@éﬁ!;ﬁ&ﬁé#?’ 6HB x
3. 81- RIYBRRS\EKEI TdSE@N%éhlmémtamwmmmmmmmmmﬁ

( SEQ | r HCDR3 regi on of Ms- Roche#3.6H8 x 3.61-2;
pr ot e.#mgﬁéﬁﬁﬁé) @Eﬁd@ﬁ'ﬁ@ BFLVARYYRYEDV (SEQ ID NO 63) SEQ ID NO 64
Fi CDR3 regi on of M5-Roche#7.4H2 x 7.2L1; DNA; artificial sequence
GGTAAGGGTAATACTCATAAGCCTTATGGTTATGTTOGTTATTTTGATGT T (SEQ ID NO 64) 2 1 AUG
200s SR FROIOD3ITH Bipnm of MSCBRBhe# G062 7. 18- RAONAY artifidal sequened ;

pr ot ei . I fici.al Ju EDV I Q I D NO

AR e e e et uicaele il el eui s et wtar ceriod

GGT. M@%T@@W%%WM¢%TWOAGWMGC@E@ FeMse@®rs SEQ | D

NO 67 prot HCDR3 regi on of #M5- Roche 7.9H2 x 7.12 1-2; rote|r|II

arti f iGEEGCANEGUEREET @MRGWW%GTGB@TGN@EGWTTAATGCTGATG
GTAATCGTAAGTATTATGCTGATTCTGTTAAGGGTCGTTTTACCATTTCACGTGA

TAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGAAGATAC

(m- GGCCEGTGTATTATTGCGLCGCGEGTGGETAAGGGTAATACTCATAAGCCTTATGGTTA

TGTTCGTTATTTTGATGTTTGGGGCCAAGGCACCCTGGTCGACGGTTAGCTCA

(SEQ ID NO: 38)

SEQ ID NO: 39 prot VH region of MS-Roche#7.9H2 x 7.12 L.2; protein/1; artificial
sequence -
QLVESGGGLYQPCGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSAINADGN
RKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARGKGNTHKPYGYVR
YFDVWGQGTLVTVSS (SEQ ID NO: 39)

o SEQ 1D NO: 40 VH region of MS—Roche#?.QHA. x 7.12L2; DNA, artificial sequence

C CAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGLGTC
TGAGCTGCGCGGCCTCCGGATTTACCTTTAGCAGCTATGCGATGAGCTGGGTG
CGCCAAGCCCCTGCGGAAGGGTCTCCGAGTGGGTGAGCGCTATTAATGCTGTTGG
TATGAAGAAGTTTTATGCTGATTCTGTTAAGGGTCGTTTTACCATITCACGTGAT
AATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGAAGATACG
GCCGTGTATTATTGCGCGCGTGGTAAGGGTAATACTCATAAGCCTTATGGTTAT
GTTCGTTATTTTGATGTTTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA
(SEQ ID NO: 40)

SEQ ID NO: 41 prot VH region of MS-Roche#7.9H4 x 7.12L2; protein/1; artificial

sequence



SEQ I D NO. 68 HCDR3 region of MS-Rocheld7,9H4 x 7.12L2; DNA; artificial
sequence GGTAAGGGTAATACTCATAAGCCTTATGGTTATGITCGTTATTTTGATGIT (SEQ 0 NO 68)
SEQ I D NO 69 prot HCDR3 regi on of MsS-Rcche#7-9H4 x 7.121-2; protein/l;
artificial sequence GKGNTHKPYGYVRYFDV (SEQ ID NO~ 69) SEQ ID NO 70 HCDR3
regi on of M5-Roche#7.11H x 7.11L1; DNA; artificial sequence 21 AUS 2006
GGTAAGGGTAATACTCATAAGCCTTATGGTTATGTTCGTTATTTTGATGIT (SEQ ID NO 70) SEQ ID
NO. 71 prot HCDR3 region of MS-Roche#SIIH x 7.111-1; protein/l; artifidal
sequence GKGNTHKPYGYVRYFDV (SEQ ID NO 71) SEQ ID NO 72 HCDR3 region of

M5- Roc l@_#VE$GﬂewmmsLRN&CA@K%FWS@YAM@WR@@\%RG&M\@WSANAV
GGTAAGGGTAATACTCATAAGGCTTATGGT TATGTTCGT TATTTTGATGI T 72 SEQID

NO. 73 Kgbﬂ:Fo\fAD@M@RE@IWUSW%&WMMEQWW%%K NEH{I?MG
tif P V (SEQ ID NGO 73) SEQ I D NG 74LCDR3
?;g: ohwﬁmgﬂg\%ﬁ@é IW%\IE <(31rt |Qf I ci al se)quen(?e

CAGCAGACTTATAATTATCCTCCT (SEQ I D NGO 74) SEQ ID NO 75 prot LCDR3 region of
M5- Rar he* 3. 61-15 X 6L2; proteinll; artificial sequence YNYPP (SEQ I D
NO. 75 ESEOINONER V}*isrqgnmmf MsyReshe#’. N/E;l‘ﬁdéﬁsﬂ#ﬂ;%%l& agtitrial sepgance

T ke AT SO A: fRc SRR D

5eqUenWWWG@QOTQQQBNWDTACCTTTAGCAGCTATGCGATGAGCTGGGTG
CGCCAAGCCCCTGGGAAGGGTCTCGAGTGGGTGAGCGGTATTAATGCTGCTG
GTTTTCGTACTTATTATGCTGATICTGTTAAGGGTCGTTTTACCATTTCACGTGA
TAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGAAGATAC

C_. ’ GGCCGTGTATTATTGCGCGCGTGGTAAGGGTAATACTCATAAGCCTTATGGTTA
TGTTCGTITATTTTGATGTTTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA
(SEQ ID NO: 42)

SEQ ID NO. 43 prot VH region of MS-Roche#7.11H1 x 7.11L1; protein/1: astificial
sequence

QLVESGGGLYQPGGSLRLSCAASGFTFSS YAMSWVRQAPGKGLEWVSGINAAGF
RTYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARGKGNTHKPYGYVR
YEDVWGQGTLVTVSS (SEQ ID NO: 43)

( SEQ [D NO: 44 VH region of MS-Roche#7.11H1 x 7.2L1; DNA; artificial sequence
CAATTGCGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTC
TGAGCTGCGCGGCCTCCGGATTTACCTTTAGCAGCTATGCGATGAGCTGGGTG
CGCCAAGCCCCTGGGAAGGGTCTCCAGTGGGTGAGCGGTATTAATGCTGCTG
GTTTTCGTACTTATTATGCTGATTCTGTTAAGGGTCGTTTTACCATTTCACGTGA
TAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGCGTGCGGAAGATAC
GGCCGTGTATTATTGCGCGCGTGGTAAGGGTAATACTCATAAGCCTTATGGTTA
TGTTCGTTATTTTGATGTTTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA
(SEQ ID NO: 44)

SEQ ID NO: 45 prot VH region of MS-Roche#7.11H1.x 7.2L1; protein/1; artificial

sequence



SEQ ID NO 78 LCDR3 region of MS-Roche#7.4H2 x 7.21-1; DNA; artificial
sequence CAGCAGATTTATTCTTTTCCTCAT (SEQ ID NO 78) SEQ ID NO 79 prot LCDR3
regi on of MS-Roche#7.4H2 x 7.21-1; protein/l; artificial sequdnce QQYSFPH

(SEQ I D NO..

79) SEQ ID NO 80 LCDR3 region of Ms-Roche#7.9H2. x 7.12 1-2;

DNA;, artificial sequence 52 1 AUG 2go.5 CTTCAGCTTTATAATATTCCTAAT (ZZS,E@Ué %UE

NGO 80) SEQ
protein/l;

I D NO 81 prot LCDR3 regi on of MS-Roche#7.9H2 x 7.12 1-72,
artificial sequence LQLYA8PN (SEQ ID NO 81) SEQ ID NO 82 LCDR3

regi on of MS-Rache#7.9H4 x 7.121-2; DNA;, artificial sequence

CTTCAGINVEBTRCLYDETASLRLSCRASCROF SSYAIGERV ROMPGRELFWY SEINAAGEgI on of
M5- Roche#7. 9H4 X 1212: protein/l: artificial sequence L%Yl\ﬂ{PNﬂ} SEQ ID
A KAY GYVRNA

NG | B e DY Rk R By LM S hRARE IRV &

RGIKGNT;

artif gty TAI TGTCCTCCTOAT (SEQ ID NO 84) SEQ I D NO- 85
AN GV SRR OO % L ) o

prot L

oChe# H x 7.11 LI; protein/l; artificial

sequence QQVYSPPH (SEQ ID NO 85) SEQ ID NO 86 LCDR3 region of

MS- Roche#7. 11H x 7.

artificial sequence CAGCAGATTTATTCTTTTCCTCAT

(SEQ 5 R 16y 465 iegioioor WS- BRGRSATBHD  3Lon COVAMSHGRIRGREETCE 1 x
g5 VH A o R A e e B T AP At Mg Ctbctaare? 10 10

88 VHTegion o

sequence

Caggt geBaUGAC CEIAGIIHDAGAGT GAIDBACTINNC T8 CB UrAT TATBTA®Caaugcct ¢

cggatftacott

ca9at L aE g PURIREk AR SOG4 BRI S gt oo
AGCCGTGCAACTGGGGTCCCGGCGCGTTTTAGCGGCTCTGGATCCGGCACGG
ATTTTACCCTGACCATTAGCAGCCTGGAACCTGAAGACTTTGCGGTTTATTATTG

CCAGCAGACTTATAATTATCCTCCTACCTTTGGCCAGGGTACGAAAGTTGAAAT

TAAACGTACG (SEQ ID NO: 46)

SEQ D

NO:47 prot V0L region of MS-Roche#3.6H5 x 3.8L2; protein/1; artificial

sequence |
DIVLTQSPATLSLSPGERATLSCRASQFLSRYYLAWYQQKPGQAPRLLIYGASSRA
TGVPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQTYNYPPTFGQGTKVEIKRT
(SEQ ID NO: 47)

SEQ ID NO: 48 VL region of MS-Roche#3.6H8 x 3.6L2; DNA,; artificial sequence
GATATCGTGCTGACCCAGAGCCCGGCGACCCTGAGCCTGTCTCCGGGCGAAC

()

GTGCGACCCTGAGCTGCAGAGCGAGCCAGTTTCTITCTCGTTATTATCTGGCGT

GGTACCAGCAGAAACCAGGTCAAGCACCGCGTCTATTAATTTATGGCGCGAGC

AGCCGTGCAACTGGGGTCCCGGCGCGTTTTAGCGGCTCTGGATCCGGCACGG
ATTTTACCCTGACCATTAGCAGCCTGGAACCTGAAGACTTTGCGGTTTATTATTG
CCAGCAGACTTATAATTATCCTCCTACCTTTGGCCAGGGTACGAAAGTTGAAAT

TAAACGTACG (SEQ ID NO: 48)

SEQ D

NO: 49 prot VL region of MS-Roche#3.6H8 x 3.6L2; protein/1; actificial

sequence
DIVLTQSPATLSLSPGERATLSCRASQFLS RYYLAWYQQKPGQAPRLLIYGASSRA
TGVPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQTYNYPPTFGQGTKVEIKRT

(SEQ ID

NO: 49)



53 taatg cttctggtactcgta cttattatg ctg attctgttaag g 9tcgttttaccatttcacgtg
ata attcg aaaa a caccctq : _ o

t at ct gcaaat gaacagcct gcgt gcggaagat acggccgt gt at t at t gcgcgcegt ggt aagggt aat act cat a
ag octtatggttatgttcgttattttgatgtttggggccaaggcaccctggtgacggttagctca (SEQ I D
NO 83) SEQID NO 89 prot VH region of Ms- Roche#7.9H7; proteinil; 721 Aug {\%
artificial sequence QVQLVESGGGE. VOPGGHRLSCAASGFTFSSYAMSVVVRQAPGKGLEW/SAI %
GTRTYYADSVKGRFTI SRDNSKNTL YLQWNSLRAEDTAVYYCARGKGNTHKPYGY  VRYFDVWGEQGTLVTVSS
(SEQ ID NO 89) SEQ ID NO 90 VL region of Ms-Roche#7.9H7; DNA;, artificial
sequence _

Gat at cﬁactlg)a]?m&gagsc@ggn?a{vﬂst:mage#‘f.%%ngnggérﬂﬁaap@@jtt@m&@t gcogagcg
cgtot atGATALE EEC T GACCTAGAGCECEGLAATCETGAGLCTATCTCCOBLCGAAG
?g 9COaCePETIAGERACABYH CERRICECBINAERATTERT ETFER FEEFARTIURF T ERIEE! vaccat

gcagcctm@ammammmmmemm@mmmmmm@mmgccaggg
tacgaa _agttgaaattaaac tacg &E%I D NO. 901)e SE8 | D NO_ 91 Ila_rot VL reégl on of
V- Roc BB G T CEARGT HGCCTRG PO COTAIFHECEGC TCTGGATCCGGCACE

DI VLT = Y GAS
VPRI TP LTI VEECl SR TR R KR LT T seq
ng NO SCCAREGAIUTANT DETVET BOOIGHTASETT i@@CCH—‘K@GKZ%(‘KéE%GAﬁﬁql A NOB'ETTGQQZ)AASEQ D
t aagggt aat act cataagccttatggttatgttogttattttgatgtt j
NG 93 Cladmra r(@&%l’p(])‘#oqil\@)Roche#l 9H7; proteinll; artificial sequence
GKGNTHKPYGYVRYFOV (SEQ 10 NO 93) SEQ ID NO 94 LCDR3 region of
- Roche#7.9H7; DNA; artificial sequence Citcagatttataata.tgcctatt (SEQ ID
L 94)SERAD NOIOS519bragir UL MeGIRE of ddBaRocie#VA4 RRch eIl BHEoipinot; eartifitial
artificial sequence 54 2 1 AUG 2906 LQ YNMP1 (SEQ ID NO 95) Further
i |l ust r@4U@8C8equences are depicted in the appended sequence |isting and are

also s i @Qﬁ honRRE VAl (ﬁéﬁ’b I A The

Fi gur egﬂl yrifc-)ﬂv(\;s %?‘SE%BF equﬁe—ggg@usndrlmry OTY%M@ §:lg(laﬁb |l§{rLg;r13a%18e nunberi ng
i S accOf@VRARASOBASEEREERTISFIEREPFAT Y OQAS BFFHITF GQETKWBKSET t he gap i s
set at (g%sd%(m}l&)(cmt hia et af., 1992). In the

SEQ ID NO: 52 VL region of MS-Roche#7.9H2 x 7.12 L2; DNA,; artificial sequence
GATATCGTGCTGACCCAGAGCCCGGCGACCCTGAGCCTGTCTCCGGGCGAAC
GTGCGACCCTGAGCTGCAGAGCGAGCCAGCGﬁTTTTTTATAAGTATCTGGCGT
| GGTACCAGCAGAAACCAGGTCAAGCACCGCGTCTATTAATTTCTGGTTCTICTA
ACCGTGCAACTGGGGETCCCGGCGCGTTTTAGCGGCTCTGGATCCGGCACGGA
TTTTACCCTGACCATTAGCAGCCTGGAACCTCGAAGACTTTGCGGTTTATTATTGC
CTTCAGCTTTATAATATTCCTAATACCTTTGGCCAGGGTACGAAAGTTGAAATTA
AACGTACG (SEQ ID NO: 52)

(M

SEQ ID NO: 53 prot VL region of MS-Roche#7.8H2 x 7.12 L2; protein/1; artificial
sequence o |
DIVLTQSPATLSLSPGERATLSCRASQRFFYKYLAWYQQKPGQAPRLLISGSSNRA
TGVPARFSGSGSGTDFTLTISSLEPEDFAVYYCLQLYNIPNTEGQGTKVEIKRT
(SEQ 1D NO: 53)

SEQ ID NO: 54 VL region of MS-Roche#7.9H4 x 7.12L2; DNA, artificial sequence



sequence summary ail CDR3 residues which were kept constant are i ndicated.
Correspondi ng sequences enpl oyed for the HuCAL-Fabl |ibrary can be found in
t he appended sequence listing. A: amno acid sequence B: DNA sequence
Figure 2 Fab display vector pMORPHel8-Fab Vector map and DNA sequence
including restriction sites Figure 3 Fab expression vector pMORPHokbAUR06
Vector map and DNA sequence including8restriction sites Figure 4 Seguences
of the parental Fab fragments Ms- Roche-3, Ms-Roche- 7 and Ms-Roche 8 A

am no @ATATIRETE A&Q@A@%@@@%@Aw@réﬂéﬁewm gﬂgscance

of enyloid-plaques froma cryostat section o uman tenporal ¢ , The
pl aquesST@EHeACAKET @ACHUTRCRSABRCEAC2CRIBC GIgaarn THandl SAGAAT VRS RCET . 4 Fab

e e e e
anti - m@@ém@ﬁr@eé@k@o@eGE@%?T‘?T@%%%M&%@% of

anyl oi d- pl aques froma cryostat section o cortex. The
pl aquekT WeA e CCGEHeAECAT TAGOBE CCHFCHARACITGAAGAE T PEREEITENMRTINATRGE 7. 12

panel 5 HRAGC L TREGRTAT I TR LG T RN AT TAC AR TR AR TEATY o

reveal gaclyr aoat SEMD NS4y (H+L) - Cy3. Figure 7: I ndirect

i nrrunof | uorescence of arryi‘ol d-pl aques froma cryostat section of human
tenporal cortex using antibodies after final affinity maturation. The

D 11 el Na1 Sclre” Vst Ten o M RoshRE B danal nALA B oot b om

panel )Seqﬁ@hisgodi es were used at 0.05 i-iglm (left panels) and 0.01 ~ig/m
£right panels) under stringent blocking conditions. Bound M5-R I gGl
(ant i bAoAV IWVERSPATESLEP GRAGAECRASQRAMELY ARQQKPCRARRLLISGESNRA 150 pm

P our ey &y AR ASEE R BRI S e AEDF AR LR W BRPSYE TR IRREPor atton of

(SEQ ID NO: 55)

SEQ ID NO: 56 VL region of MS-Roche#7.11H1 x 7.11L1; DNA, artificial sequence
GATATCGTGCTGACCCAGAGCCCGGCGACCCTGAGCCTGTCTCCGGGLGAAC
GTGCGACCCTGAGCTGCAGAGCGAGCCAGCGTATTCTTCGTATTTATCTGGCG
TGGTACCAGCAGAAACCAGGTCAAGCACCGCGTCTATTAATTTATGGCGCGAG
CAGCCGTGCAACTGGGGTCCCGGCGCGTTTTAGCGGCTCTGGATCCGGCACG
GATTTTACCCTGACCATTAGCAGCCTGGAACCTGAAGACTTTGCGACTTATTIATT
GCCAGCAGGTTTATTCTCCTCCTCATACCTTTGGCCAGGGTACGAAAGTTGAAA
( TTAAACGTACG (SEQ ID NO: 56)

SEQ ID NO: 57 prot VL. region of MS-Roche#7.11H1 x 7.11L1; protein/1; artificial
sequence _
DIVLTQSPATLSLSPGERATLSCRASQRILRIYLAWYQQKPGQAPRLLIYGASSRAT
GVPARFSGSGSGTDFTLTISSLEPEDFATYYCQQVYSPPHTFGQGTKVEIKRT
(SEQ ID NO: 57) '

SEQ ID NO: 58 VL region of MS-Roche#7.11H1 x 7.2L1; DNA; artificial sequence

GATATCGTGCTGACCCAGAGCCCGGCGACCCTGAGCCTGTCTCCGGGCGAAC
GTGCGACCCTGAGCTGCAGAGCGAGCCAGTATGTTGATCGTACTTATCTGGCG
TGGTACCAGCAGAAACCAGGTCAAGCACCGCGTCTATTAATTTATGGCGCGAG



biotinyiated AD into preforned AP aggregates. Figure 9: De-poiynerization
Assay. Anti-Ap antibodi es induce release of biotinylated AD from aggregat ed
AD. Figure 10: In vivo decoration of anyloi d plaques in an APP/ PS2 doubl e
transgenic nouse after intravenous injection of 1ng MS-Roche 1gG #7, 9. H2 x .
7.1212. After three days the nouse was perfused with phosphate- buffhﬁ@j?ﬂﬂﬁ
saline and sacrificed. The presence af human 19G bound to anyloid plaques
was reveal ed by confocal mcroscopy after labelling cryostat sections from

e R e e e

ant i baBTTBRRCCETSADIBET ‘CAGO%C@TG@AA@C'PGAAG%’$WGC®AUF¢WT{T on of
anyl ol d plagues. Individual red 5 AUG ?9P5 anel B) and _green (panel

A chdrRBFSECAHAIT ATHGE T (P&hd C@TAQEJ TIEHB6ENE T&@@MGT: Bls are
h Fi I d t f | oi d pl
shown. Wé@ﬁ‘d%ugﬁe C?(PDW@) sgure n vivo decoration of anyloid plaques

in an ransgeni’c nouse after intravenous injection of 1ngy
M5- Roche 1gG #7.9-H4 x 7.1212. Experinental conditions and staining
procedure mere identical to those described in the |egend of frgqre 10.

Scal e.SHQGIR NG 58 @r@reﬂgrﬁe@omzof Me-togbedied didt xoh2bt: ar@tewh er figi@s in an
APPJP%%q%%Hg#e transgenic nouse after intravenous injection of ngy

M5- RoC #7.1 1,HL x 7.211 (MAB 11). Experi nental conditions and

st ai ni iy LTQERATE8LSPGE RATESCRAS QYYDRMDECAVASQQKFEEIQARPRLINGY GREFRAOf

figure 10. Scale: 1.4 cm=_70 pmFigure 13: |In vivo decoration of anyloid

pl aquekGVRAR S@ﬁﬁ@TQEEbF§$#%ﬂ§@%rﬁTé’Y Q@@XSEW‘EF GRETIMRKIRT i nj ecti on
of 2 r’E%EI\@ Iﬁimesé)gG #7.9.H7 (MAB 31) at day 0, 3, and 6. After nine days

the nouse was perit’used w th phosphate-buffered saline and sacrificed. The
re~ence of human 19gG bound to anyloid plaques was reveal ed by confocal

m cr 0sSco y after labelling cryost@fat sectlons fromthe frontal cortex wth a

goat anei- IRush P8GR omdigat ef (parfapchsf3.Gite XambldeddNbn arEicial

court ey e}%@ pgd with an anti-Abeta. nouse monocl onal ant i body ( BAP-
2- Al exa conjugate, panel A) to visualize the position of anyloid
CTTACTCATTATGCTCGTTATTATCGTTATITTGATGTT (SEQ D NO: 60)

SEQ ID NO: 61 prot HCDR3 region of MS-Roche#3.6H5 x 3.61.2; protein/1; artificial
sequence
LTHYARYYRYFDV (SEQ 1D NO: 61)

SEQ D NO: 62 HCDR3 region of MS-Roche#3.6H8 x 3.6L2; DNA; arificial
_ sequence
C CTTACTCATTATGCTCGTTATTATCGTTATTITGATGTT (SEQ ID NO: 62)

SEQ ID NO: 63 prot HCDR3 region of MS-Roche#3.6H8 x 3.61.2; protein/1; artificial
séquence - '
LTHYARYYRYFDV (SEQID NO 63)

SEQ ID NO: 64 HCDR3 region of MS-Roche#7.4H2 x 7.2L1; DNA,; artificial

sequence |

GGTAAGGGTAATACTCATAAGCCTTATGGTTATGTTCGTTATTT!'GATGTT (S EQ
~ IDNO: 84)



pl aques. Individual red (panel B) and green (panel A) channels, nerged

i mge (panel D) and col ocalized (panel C) signals and are shown. Scale: 1.6
cm= 80 pm(panels A, B, ©; 1.0 cm-= 50 pm (panel D) Figure 14: In vivo’
decoration of anyloid plaques in an APPI PS2 doubl e transgenic nouse after
intravenous injection of 2 ng Ms-Roche 1gG #7.11.1-11 x 7.211 (NAS ALAUGRY005
day 0, 3 and 6. Experinental conditiopg and 67 2 1 AUG 2006 staining
procedure were identical to those described in the |egend of figure 13.

Scal e: 5 IC%H;@ A5 N8, Al Al LNt s to
cell sur CgégrpigPégf-ﬁﬁ?%l Eo y gﬂéﬁgﬁﬂgmgmmn A%?tx?ét%g? dmﬁEléﬁ@g%‘gl | s
and nogetjremss ect ed control cells vvas anal yzed by fl ow cyt onetry. The
exanples illustrate the invention, |l e 1: Construction and Screening of

a Huna@@h'ﬁﬁﬁ?%@WRWr@V@E@ !QNQ a@%) (HUCALO Fab i) C oning of HUCALO Fab

| HUCAL~-Fab | is a fully synthetic, nodular human antibody library in the
Fab antibody fragnent format. HUCALO Fab | was assenbled starting from an

anti bo@EQ | IDMNDy 86n HORRSI regfien of2MiB-Rocha#7. 6HZCALT 42- $2| DNA; artificial
Knappi k, (2000), I M. Sjol. 296, 57-86). VA positions | and 2. The
ori gi néﬁqmo mast er genes were constructed with their authentic

gl-ezqﬁrences COI’]t a| ni ng.]r&\ ;:ese éﬁl@l@im %éare S:%OWI’] In %ﬁ:%@ﬁ-&gﬁw ng

HuCAO I INGr&B)construction, the first two amino acids were changed to DI to
facilitate library cloning (EcoRl site). All HuCAO libraries contain VLX
genes with the EcoRV site GATATC (D) at the 5 -end. Al HuCALO kappa genes

(mast ek d g I r 7 e d
i gu S s Gl R L L R S A L
onstr Iamfeﬂhl\yet;lhend:@l r aut hentic N-termni: VHA VH B, VH, VH4, and VI-16

wth QQ(#CAG! as the fir am no. acid and VH3 and VH5 vmthE( GAA) as the
first &Y %YGW@J\@:@\QSE&WNQ@@ t hese am no acids are shown in WO
97108320. During cloning of the HuUCALP-Fabl library, amno acid at position

| of VH was changed to Q (CAG in all VH genes (figure | A and B),
SEQ ID NO: 88 HCDR3 region of MS-Roche#7.9H4 x 7.12L2; DNA; artificial

~ sequence |
GGTAAGGGTAATACTCATAAGCCTTATGGTTATGTTCGTTATTITGATGTT (SEQ
- {D NO: 88)

SEQ D NO: 89 prot HCDRS region of MS-Roche#7.9H4 x 7.12L.2; protein/1; artificial
sequence
i GKGNTHKPYGYVRYFDV (SEQ D NO: 69)
-SEQ ID NO: 70 HCDRS3 region of MS-Roche#7.11H1 x 7.11L1; DNA; artificial

sequence
GGTAAGGGTAATACTCATAAGCCTTATGGTTATGTTCGTTATTTTGATGTT (SEQ

ID NO: 70)

SEQ (D NQO: 71 prot HCDR3 region of MS-Roche#7.11H1 x 7.11L1; protein/1;
‘artificial sequence
GKGNTHKPYGYVRYFDV (SEQ ID NO: 71)

SEQ ID NO: 72 MCDR3 region of MS-Roche#7.11H1 x 7.2L1; DNA, artificial

sequence -



Design of the CDR libraries 58 2 1 AUG ?995 V~WO position 85. Because of
the cassette nmutagenesis procedure used to introduce the CDR3 |library
(Knappi k, (2000), loc. cit.), position 85 of VX1 and VK3 can be either T or
V. Thus, during HuCAL"-scFvl library construction, position 85 of V-Kl and
VK3 was varied as follows: VK1 original, 85T (codon ACC); VKI Iibr aray 85T
or 85V (TRI M-codons ACT or GTT): VK3 {igi nal, 85V (codon GTG): VK3 24§ BV&IAs
85T or 85V (TRI M codons ACT or GIT);“the sane applies to HUCALO Fabl. CDR3
design. Al CDR3 residues, which were kept constant, are indicated in figure
| A aRRGBAACGRE TRATROT CARAALRCCHNAd GIBRBATENGICCHTATTTO@ADETTS (3EQ
f0||0m§DéE§'§j7g§es’ which were varied are shown in brackets (x) in figure 1.
V kapp . am no acid residues (position 89 to 96) (occasionally 7-10
residues), with 089, S90, and D92 fixed; and VH CDR3, 5 to 28 anm no acid
residues (position 95 to 102) (occasionally 4-28), with D 10 1 fixed.

HuCAL. @EQ D INWaE3 proddDiRd egophbbERache®r.ddbilon7\d@bdt protpitRRiHtfidaFabl
(figure ZL. This vector conprises the Fd fragnment with a phoA signal
sequenCEIHBREY at the C-termintis to a truncated gene 111 protein of

i T amreghloo N TGRS YRSy £V LRETQ IS 7Hes the light chain VL-CL with an onpA

signal sequence- Both chains are under the control of the |ac operon. The
constant domains C-. C-K and CH are synthetic genes fully conpatible with

t he no r.syste f " (Knappi 2000) , 01 G.tr). e |.e

Vit cha e G REEy 71 Hebirbh bl e ISR g5t 5rin0s ShLavmA: ifieh

cont ai rgieage,ﬁ@éa P-lacta. mase transcription unit. (bl2l), thereby facilitating
subsequent steps for vector fragnent preparation and all"ing for selection
of co@%@@éGACTMMTTAﬂf@@WC%lfﬁiﬁd@dﬂ@h?é) VL% was renoved by

CoRYDraill and VLK by EcoR11Bs1W and replaced with bacterial alkaline
gnosphat ase (bap) gene fragnent (1420 bp). As the variability of the |ight

chai ns g 1DVRD: TRASIot DEDRS rédien hE NS -REH YD, 6195 9B BUZ; WRRteBIRI4rGflcigi th the
l'ight chain libraries. The VL?] and VL.,light chain libraries diversified

in L-CoRgueng# ch were generated for the HUCALO scFv i brary (Knappik,
(2000), | e al. used for cloning of HUCAU~-Fabi. in case of
Xt hey Oc(éﬂg[\lﬁgj(%ﬁeﬁpel\lﬁlﬁ% and 13- HUCALO- framewor k and had a tot al
variability of 5.7 I AUG 7996 59

SEQ D NO: 76 LCDR3 region of MS-Roche#3.6H3 x 3.6L2; DNA; artificial

sequence
CAGCAGACTTATAATTATCCTCCT (SEQ ID NO: 76)

SEQ ID NO: 77 prot LCDR3 region of MS-Roche#3.6H8 x 3.6L2; protein/1; artificial
sequence
( QQTYNYPP (SEQ ID NO: 77)

SEQ ID NO: 78 LCDR3 region of MS-Roche#7.4H2 x 7.2L1; DNA; artificial
sequence
CAGCAGATTTATTCTTTTCCTCAT (SEQ ID NO: 78)

SEQ ID NO: 79 prot LCDRS3 region of MS-Roche#7.4H2 x 7.2L1; protein/1; artificial_
sequence
QQIYSFPH (SEQ ID NO: 79).

SEQ ID NO: 80 LCDR3 region of MS-Roche#7.9H2 x 7.12 L2; DNA,; artificial

sequence



x 106. VL;, fragnmentswere anplified by 15 PCR cycles (Pwo-p olymerase) with
primers 5'-GIGGTGGTTCCGATATC- 3" (SEQ ID NO 28) and 5'-
AGCGTCACACTCGGTGCGEOT TTOGGCTGGCCAAGAACGGTTA-3' (SEQ ID NG 29). :
PCI R-products were digested with EcoRVIDralli and gel-purified. In case of
the VL7,-1ibrary, the bap-durmy was renoved by EcoRV/ Dralll fromt}f | i brary
vector. 2 pg of geipurified vector wejze Hgated with a 3-fold nol ar Ade 2805 of
VI _~~ ~chains for 16 h at 160C, and the ligation m xtures were

el ectr i ' Li R & (I nvitrogen), yielding
al toge@ﬁgﬁﬁgTw&/%%Eﬁ%gIqusﬁégNﬁTh transformants were anplified
about 2000-fold in 2 x YT/ 1% gl ucosel34 pglm chl oranpheni col /100 pg/ m

anpi ci I Lin, harvested and stored in 20% (W v) %I ycerol at 800C. The K

li brar PES dBnPtQ:s81t et - kE DR3kpegion kst MérrRQCJDB i SHD resterlZjepesteiith a

t ot al i_apLl i of 5.7 x 106. VLc-chains were obtained by restriction
anfbit e

di-gest sJW and gel -purified. In case of the VLk-library, the

bap- dun@YNARE! (SEDPY DD 1ECORVI SsSWfromthe |ibrary vector. 2 pg of
gel-purified vector were- mxed with a 5-fold nolar excess of VLk-chains.

Ligation and transformation into E cofi TOP1OF cells (Invitrogen) was

mlepeRtehi e an s RS of AL HraBiS ARt SRR 1 B G 5 O Briffilea anc

the bigedglignne was renoved by Muin/[Styl, thereby generating the two vectors
for insertion of the VH sub-libraries. The VHIlibraries of HUCALO scFv were
used flefl [GRGGEREAIA A OF CRDBATLIERBIID NOh82WH | i braries of HuCALO scFv
consi st of the master genes VH A/ 8-6 diversified with two VH CDR3

(:ri nucl eotide |ibrary cassettes differing in CDR3 |length separately, and

ach VBEQ 1D & Sopivt GDRB trdgibhef WIS -Reche#m 04 kie 13 2 xodotdinar wrtifficdl  t he
generation of the HUCAO Fabl DNA fromthese VHI|ibraries was prepared
preserS¥HFI®e original variability. The DNA was digested with Munll Styl and

gel - i {A . I\~ b.ar excess of the VH chains was ligated with 3 pg
of th&t@kgwﬁﬁ@@iﬁ\@{% and with 3 pg of the VI-r-library vector for 4 h

at 220C. The ligation mxtures were electroporated for each vector in 1200
pt E cgil TOPIOF cellé I nvi t rogen) ielding altogether 2.1 x 10'0
i ndepepEEhtDeBBnPésh ﬂﬁ&tfgﬁ'%fg hhatROChgE e T Hipl X £1-d4L Bo BN 46081 d in 2

X YT11 06 alieose/ 34 .pglm chl oranphenicoill O pg/m tetracycline, harvested
and stor I'n 20% (wlv) .gl ycerol at -800C. 60 2 1 AUS 20N As quality

cont r CACGCAGIMTATEC NCOTC CEGRY (SR D NOsé4igl e cl ones was sequenced with
5' - CAGGAAACAGCTATGAC-3' (SEQ ID NO 30) and 5'-

SEQ ID NO: 85 prot LCDR3 region of MS-Roche#7.11H1 x 7.11L1; protein/1;
artificial sequence '
QQVYSPPH (SEQ ID NO: 85)

SEQ iD NO: 86 LCDR3 region of MS-Roche#7.11H1 x 7.2L1; DNA, artificial
sequance
CAGCAGATTTATTCTTTTCCTCAT (SEQ ID NO: 86)

SEQ ID NO: 87 prot LCDR3 region of MS-Roche#7.11H1 x 7.2L1; protein/1; artificial
sequence
QQIYSFPH (SEQ ID NO: 87)

SEQ 1D NO: 88 VH region of MS-Rochei#7.9H7; DNA,; artificial sequence
Caggtgceaattggtggaaageggeageggectggtgcaaccgggeggcagectgegictgagetgegeggecte
cggatttacctttagcagctatgcgatgagctgggtgcgccaagcccctgg-gaagggtctcgagtgggtgagcgctat



TACCGTTGCTCTTCACCCC-3' (SEQ I D NO. 31), respectively. Phagem d rescue, phage
anplification and purification HUCALO-Fab | was anplified in 2 x TY nmedi um
containing 34 pg/m chloranphenicol, 10 pg/m tetracycline and I % gl ucose
(2 x TY-CG . After hel per phage infection (VCSML3) at 370C at an OD6oo of
about 0.5, centrifugation-and resuspension in 2 x TY 134 pglm 21 AUG 2006
chl oranpheni col / 50 pg/m kanarnyci fXxells were grown overnight at 30~C
Phage were PEG precipitated fromthe supernatant (Ausubel, (1998), Current

: . . . SA) |
Fesus o IR BB R At e o HBpldipatted Bt dPdeca 1Y,
bet weetlalttttgoaaﬁg_aa?@mbgmgjd _gctzgmh lgadamggmgt aan tgtmatggﬁgog;ngtdggrtaiagzggtMaptmmg

T4 - we nf ec elute age an ate -

Supp creratGteiahPa TRt olbReset B Ee BB dn S ERENEHS At e
overni ght incubation at 30'C colonies were scraped off, adjusted to an

OD600 of 0.5 and hel per phage added as descri bed above. Exanple 2: Solid
phase PEANIONYO:BE pest M ofgidvmef BiS-Roche# €.0617; peotplrdl esrtiffeial {dquer)cewer e

N

d [ ' y Af
TR A B RE T SIEDNSRN T RO L RAE BN POREA KK R LRI By A1 ¢ o

bl ocking with 5% ncn-fat dried m Fab phage
puri f i ¥RYTFOANGRGAENIVERRIEEQID NR: 80) 200C. After several washing steps,
bound phages were eluted by pHelution with 500 mM NaCl, 100 mM gl ycin pH
2.2 and subsequent neutralisation with I MTRIS-O pH 7. Three rounds of

panni nsmprwwg‘mvm@%whtd? MISFESe R 3Hi 7, aalAC AR Y 6h ket weeneach Tound
és descri bed above, the washing stringency was I ncreased fromround to
oun

d. CEiaingligetgccSadad antp oo adcciss goctgidticEado daampuigagactoigzgrigeagagom AM
The Fab- encodi n .inserts of . the setl ect ed HUCAO F%b fraq%gents wer e, subcl oned
into tAECRIRIEEGAGH RIS R IR PR 7CE6A05 3R SeRGY IEaRICT R EICEL Bon of

ol ubl gog i caFhenBhi LSRRt Rcal itk SeoRetBaRYH Al afiabeabapeatyas

di gested w t'h ~ Xbal'/ Eco t hus t1 ng “out encodi ng 1 nsert (onpA-VL
and phozegatiggassotgdagactitgcobcliaitattaaditbgatitatadaligecialivoctiiggcsbeddieco® cut

vect or PHt x 7 r eyl artying a sckFv insert, leads to a Fab
expr eﬁ%ﬂ?ﬂﬁ'@%@é@@%&%ﬁﬁ%@ﬁ%ﬁ%x9_Fab1 (figure 3). Fabs expressed in
this vector carry two Gtermnal tags (FLAG and Strap) for detection and

purification.
SEQ ID NO: 91 prot VL region of MS-Roche#7.9H7; protein/1; ariificial sequence

DIVLTQSPATLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGASSRA
TGVPARFSGSGSGTDFTLTISSLEPEDFATYYCLQIYNMPITFGQGTKVEIKRT
(SEQ ID NO: 91)

Q SEQ 1D NO: 92 HCDRS region of MS-Roche#7.9H7; DNA,; ariificial sequence
Ggtaagggtaatactcataagecttatggtiatgiicgitatitigatgtt (SEQ 1D NO: 92)

SEQ ID NO: 93 prot HCDR3 region of MS-Roche#7.9H7; protein/t; artificial

sequence
GKGNTHKPYGYVRYFDV (SEQ ID NO:w 93)

SEQ ID NO: 94 LCDRS region of MS-Roche#7.917; DNA; artificial sequence
Cticagatttataatatgectatt (SEQ ID NO: 94)

SEQ ID NO: 95 prot LCDR3 region of MS-Roche#7.9H7; protein/1; artificial

sequence



Exanpl e 4: ldentification of AD binding Fab fragnents by ELISA Wells of

Maxi sorpTM m crotiterplates F384 (Nunc) were coated with 2% 2.5 iLM human
AP (1-40) peptide (Bachen) dissolved in TSS containing NaN3 (0.05% v/v) - and
the sealed plate was incubated for 3 days at 37 cC, where the peptide i’'s
prone to aggregate on the plate, Expression of individual Fab was §hdgegs
with I rnMIPTG for 16 h at 220C. Sdiduble Fab was extracted fromE. coli y
BEL |ysis (boric acid, NaC , EDTA and |'ysozyne containing buffer pH 8) and
used |DQWNW1§QEQI'[I§|\@b95ﬁragrrent was detected with an al kal i ne

phosphat ase- conj ugat ed goat anti-Fab antibody (D anova/Jackson | muno
Research). After excitation at 340 nmthe em ssion at 535 nmwas read out

after ad tto ubst r at Roc nost, cs) .

el BHEPS MR RROR PSR s AP GERFIRT Ty et icRg s Be gt 3

bi ndi ngisafdtonirt i @k édb%n&@h@ﬁ&l@g zﬁ%ém@ﬂaﬂ&bﬁmb@%d ff,agnent s, sone of the

Fab fragnments, Ms-Roche-3 3), MS-Roche-7 (MBR-7) and Ms-Roche-8

(MBR-8) (figure 4), we re used to construct a library of Fab anti body

fragne placi.ng the parental VL K3 chain by the pool of all kappa

chains?&$F§¥ﬂﬁl§@P¥’fled in COR3 fromthe HUCALO |ibrary (Knappik at a/,,

2000). The Fab fragnents Ms-Roche-3, 7 and 8 were cloned via Xball EcCOR from

pMORPHex9 FS into pMORPHOL8, a phagem d-based vector for phage display of

62 2 1FmNGe2s FSaqﬂeageﬁmammamo@éﬂ&AL F@m:aalarams Fabl (figure 2). A
Eabl vi a Xbal | Sphl restrlctlon

kappa chain pool _was cloned | !;}/[RP
sites. The resul f1@JUPHEFE B isn’i‘"i%" R Hq@?’éls@ W@éh%&?@d‘”b\ﬁ-%ﬂ?ﬁl Rg

agai nst aggr egat gd t i as
gSCI‘I bedglgn gxaﬁp‘n ‘Uéﬁ@tqfﬂ% én% e%)s% n%ggﬁgﬁg@l@% ;’j‘eelff9 fbl?%?l%ﬁﬁ&%kl ng in
.Bi acore assay asquiawer slhmcharp aiE@ﬁ)ﬁ:ﬂ ee@dué’éﬂwmm lwereddapalcmmsant are

M5- Roche-3.2, 3.3,.3.4, 3.6, 3, 7.4, 7.9. #,712 81, gwere
further charact e?”idt(@@e%n@%rﬁéﬁeﬁd[ﬂﬁp?%ﬂ#@ﬁ%ﬁf ?Wpé%b’eéin Bleoll‘gtﬁ;(\,[a‘lf: aRdt i vi ty

conpared to the Fﬁ%q.;&% and Ms-Roche-8
(figure 4). The %Q}FI PEJ hItgcs)Ca déﬁ%gggﬁglgns%s based anti body
gene VH3kappas, ]Rhen“iﬁ&batide@mahcb/s- Roche-7.12 was obtained by cloning the
HCDR3 of parent al one M5-R 7 into a HUCALO Fab |ibrary, carrying
diversity in ailbBs b FUYFs using a design procedure identical with that
for CDR3 cassettes described in Knappik et aL, 2000. The library cassettes
were designed strongly biased for the known natural distribution of am no
aci ds Apflired | owFal dxﬁplaqumeprﬂ)RE’H‘?dBi Fab CDR confornmati ons established

by All azi kani (Allazikani %L
Vector map and DNA sequence including restriction sites

Figure 3 Fab expression vector pMORPH®x9_Fab

Vector map and DNA sequence including restriction sites

{

Figure 4 Sequences of the parental Fab fragments MS3-Roche-3, MS-Roche-
7 and MS-Roche 8
A: amino acid sequence
B: DNA sequence

Figure 5:  Indirect immunofluorescence of amyloid-plaques from a cryostat
section of human temporal cortex. The plaques were labeled with MS-
R # 3.2 Fab (upper panels) and MS-R # 7.4 Fab (lower panels) at 20
ug/mi (left panels) and 5 pug/mi {right panels) under stringent blocking
conditions. Bound MS-R Fab was revealed by goat anti-human-Cy3.



1997). However in contrast to the HUCALO naster genes, the clone M5 Roche
7.12 contains amno acid S at position 49 of the VL chair (see appended
table 1). The optim zed Fabs after the first affinity nmaturation round
showed i nproved characteristics over the starting Ms-Roche-3, M5 Roche-7
and Ms-Roche-8 clones (Figure 4). The binding affinities of the matuth#bging
Fabs to API-40 and A~1-42 were signida cantly increased yielding Kc val ues
in the range of 22 - 240 nMin conparison to 850 - 1714 nM of the parental
cl onesp[giall® 3)indigBUNAhhehOMIIREE&EIcE adtalarsysidoblaqBsy | abeh Phaauetatn human
AD brain sections al so showed a significantly increased stainin rofile of
the maturated cles@ion ¢f hanapdeneoraigpitax. ﬂbewaqges)wweﬂ@izei@@wvg“rg’ls-
obt ai ned and posit.j I e staini t l.ativel
concentrations %f# éﬁ%%ﬁ? SPBP%%‘D%%@S) %ﬁﬁdﬂseﬁ% ?d‘r%fgéﬁﬂ?wg %@éﬁhﬁy\étati on,
the VH CDR2 regi t I inan ; i ment s
~derived from L-C%gg %%ﬁlﬂghnl\/& gg{]dgg??q ﬁ%@ngig%?tpa?tgggﬁgdfb%iw %ﬁr&g 4)
were optin zed bflockisgetarslitmrisaFenadi ES-Rdghd antibadyl was irdesaled dnt goat

nmut agenesi s (Vi rnekgs st @i‘ éy994), Therefore, a trinucl eotide-based HCDR2
2 1 AUG 2006 6320485B1a%Hd-@ % ri nucl eot i de- based LCDRL cassette were
constructed using a design procedure identical wth that for CDR3 cassettes

descri bed in Knappi k et aL, 2000. The library cassettes were desi gned
st r ongFigureaked fdiretheinkmonofiutaeseatice difstamyoid-plaqoés affono acicdgshaid

foll owi ng the concept of ,canonjcal conf armat i ons. establ i shed

A Lozl ki | (Al | oo CLAUIEn to7B0gRT CPHE YOS CHTtRGRiss 2rgF D artrity

optim zati on of LRk : cﬁféts j 3 t Py 4N} he
-ocess of affi n&?@ﬁﬁg?ﬂrgb?ﬁ y g\g(rariétqlwgté yp‘é\,ﬁtmtqgﬁﬁgﬁﬂ?gglg?gc}mﬁ?ng t he
tural i mune 3esiopnpencIThidScBs#I 1 hifdlixir bt ile& TWdAABstT ewitidie gepai)at el y

¥ ﬁede‘é&f’e?eSf’;%ﬁd hfﬁﬂ?%&?&fiﬁ é%ﬁsfﬂﬁ?% ose TR Ubgd 26 0 GRATRG Kof
API - 40-f j - [ ADKT DG i i
}%?ngd af fini ti’/ggiﬁ%rgé;]é)te é“ioq'-%io“%&’q‘A@g‘f@?”%gf Hﬁ\%ﬁ%g%‘ﬁ% rrpagg)g%g the

correspondi ng pag@iditishHnBo(l@M8-R) IgGhiakingbbdg onhfiragsesiBe by efpRNgsti-
characteristics of the parental as well as sequences of the optim zed

cl ones. The CDRshumgndlihedarS.t o t he HUCAO consensus- based anti body gene

VH3kappa3. For e | g, _affinity of the M5-Roche-7 parental Fab towards
Abl -40 was | rrpr%@%fg' %&erﬁﬂpr&ﬁé:g @Jnf rom 1100 PMto 31 rMafter L-CDR3

optim zation (Ms-
Figure 8:  Polymerization Assay. Anti-Af} antibodies prevent incorporation of

biotinylated AB info preformed AP aggregates.

Figure 8:  De-polymerization Assay. Anti-AB 'antibodies induce release of
(’ biotinylated AR from aggregated AB.

Figure 10: /n vivo decoration of amyloid plagues in an APP/PS2 double transgenic

| mouse after intravenous injection of Tmg MS-Reche 1gG #7.9.H2 x

7.12.L2. Afier three day's the mouse was perfused with phosphate-

" buffered safine and sacrificed. The presence of human IgG bound o

amyloid plaques was revealed by confocal microscopy after labeliing

cryostat sections from the frontal cortex with a goat anti-human 1gG- .

Cy3 conjugate (panel B). The same section was counterstained with an

anti-Abeta mouse monocional antibody (BAP-Z—Aiexa488 conjugate,

panel A) to visualize the position of amyloid plagues. Individual red



Roche-7.9) and further inproved to 5 nMafter H CDR2 optim zation (M- Roche-
7.9H2) as illustrated in Table I The HCDR2 and L-CDR1 optim zation

procedure not only increased the affinity-but also resulted for sone of the
clones in a significantly inproved staining of anyloid plaques in AD brain
section, as particularly seen with M5-Rache 7.9H2 and 7~91-13. 21 NG 205
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to those descnbed in the tegend of figure 10.

Scale: 1.6 cm = 50 um

( Figure 12: [n vivo decoration of amyloid plagues in an APP/PS2 doubie transgenic
mouse after infravendus injection of 1mg MS-Roche 1gG #7.11.H1 x
7.2.L1 {MAB 11). Experimental conditions and staining procedure were
identical to those described in the legend of figure 10.

Scale: 1.4 cm =70 um

Figure 13: In vivo decoration of amyloid plagues in an APP/PS2 double transgenic
mouse after intravenous injection of 2 mg MS-Roche igG #7.9.H7
(MAB 31) at day 0, 3, and 8. After nine days the mouse was perfused
with phosphate-buffered saline and sacrificed. The presence of human .
IgG hound to amyloid plaques was revealed by confocal microscopy
' C after labelling cryostat sections from the frontal cortex with a goat anti-
human IgG-Cy3 conjugate (panel B). The same section was
counterstained with an anti-Abeta mouse monoclonal antibody (BAP-
2-Alexad88 conjugate, panei A) to visualize the position of amyloid
plagues. Individual red (panel B) and green (pans! A} channels,
merged image (panel D) and colocalized (panel C) signais and are
shown.
~ Scale: 1.6 cm = 80 ym (panels A, B, C); 1.0 cm = 50 um (panel D)

Figure 14: [n vivo decoration of amyloid plaques in an APP/PS2 double transgenic
mouse after intravenous injection of 2 mg MS-Roche 1gG #7.11.H1 x
7.2L1 (MAB 11) at day 0, 3 and 6. Experimental conditions and
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control celis was anailyzed by flow cytometry.

The examples illustrate the invention.

_ Example 1. Consfruction and Screening of a Human Combinatorial Antibody
C Library (HuCAL®-Fab 1)

Cloning of HuCAL®-Fab 1
HuCAL®—Fab 1 is a fully synthetic, modular human antibody library in the Fab
antibody fragment format. HUCAL®-Fab 1 was assembled starting from an antibody
library in the single-chain format (HuCAL®-scFv; Knappik, (2000), J. Mol. Biol. 296,
57-86).
VA positions 1 and 2. The original HUCAL® master genes were constructed with their
authentic N-termini: VLA1, QS (CAGAGC), VLA2: QS (CAGAGC), and VLA3: 3Y
(AGCTAT). Sequences containing these amino acids are shown in WO 97/08320.
C During HuCAL® library construction, the first two amino acids were changed to D! to
facilitate library cloning (EcoR! site). All HuCAL® iibraries contain VLA genes with the
EcoRV site GATATC (DI) at the 5-end. Alt HuCAL® kappa genes (master genes and
all genes in the library) contain DI at the 5'-end (figure 1 A and B).
VH position 1. The original HUCAL® master genes were constructed with their
authentic N-termini: VH1A, VH1B, VH2, VH4, and VH6 with Q (=CAG) as the first
amino acid and VH3 and VH5 with E t=GAA) as the first amino acid. Sequences
containing these amino acids are shown in WO 97/08320. Dﬁring cioning of the
MuCAL®-Fab1 library, amino acid at position 1 of VH was changed to Q (CAG) in all
VH genes (figure 1 A and B).

Design of the CDR libraries
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LL LL 9&n lg@; gjipef L or V. Thus dur;ng HuCAL -scFv1 Ilbrary construction posmon 85 of.

Vi1 and Vi3 was varied as follows: Vi originai, 85T {codon ACC); Vk1 library, 85T
or 85V (TRIM codons ACT or GTT); V«3 original, 85V (codon GTG); Vi3 library, 85T
or 85V (TRIM codons ACT or GTT); the same applies to HUCAL®-Fab1.

CDR3 design. All CDR3 residues, which were kept constant, are indicated in figure 1
Aand B.

CDR3 length. The designed CDR3 length distribution is as follows. Residues, which
were varied are shown in brackets {x) in figure 1. V kappa CDR3, 8 amino acid
residues (position 89 to 96) (occasionally 7-10 residues), with Q89, 590, and D92
fixed; and VH CDR3, 5 to 28 amino acid residues (position 95 to 102) (occasionally
4-28), with D101 fixed.

HuCAL®-Fab 1 was cloned into a phagemid expression vector pMORPH®18_Fabf
{figure 2). This vector comprises the Fd fragment with a phoA signal sequent:e fused
at the C-terminus to a truncated gene 1l protein of filamenious phage, and further
comprises the light chain VL-CL with an ompA signal sequence. Both chains are
under the control of the lac operon. The constant domains Ck Cx and CH1 are

synthetic genes fully compatible with the modular system of HUCAL® (Knappik,

- (2000), Ioc. ¢it.).

The whole VH-chain (Munl/Styl-fragment) was replaced by & 1205 bp dummy

fragment containing the B-lactamass transcription unlt -(bla), t'hereby faciiitating

0 WV)
LL L~

subsequent steps for vector fragment preparatlon and aHowmg for selectlon of

complete VH removal.

After VH-replacement, VLA was removed by EcoRI/Dralll and Vix by EcoRVBsIWI
and replaced with bacterial alkaline phoéphatase (bap) gene fragment (1420 bp).

As thé variability of the light chains is lower than that of the heavy chains, ciqniﬁg
was started with the light chain libraries. The VL, and VLl/ight chain libraries
diversified in L-CDR3, which were generated for the HuCAL®-scFv library (Knappik,
(2000), loc. cit) were aiso used for cloning of HUCAL®-Fab1. In case of Athey
consisted of the A1-, A2- and A3-HUCAL®-framework and had a total variability of 5.7
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the VL,-iibrary, the bap-dummy was removed by EcoRV/Dralll from the library
vector. 2 yug of gelpurified vecior were ligated with a 3-fold molar excess of V.-
chains for 16 h at 16°C, and the ligation mixtures were eleciroporated in 800 ul E.
coli TOP10F cells (Invitrogen), yieiding altogether 4.1 x 10% independent colonies.
The transformants were amplified about 2000-fold in 2 x YT/1% glucose/34 pg/mi
chloramphenicol/100 ug/mi ampicillin, harvested and stored in 20% {w/v) glyceroi at
-80°C.

The x libraries comprise the x1-, x2-, ¥3- and 4-HuCAL® master genes with a ioial
variability of 5.7 x 10° VLcchains were obtained by restricion digest with
EcoRV/BsiNl and gel-purified. In case of the VLlclibrary, the bap-dummy was
removed by EcoRV/BsiW! from the library vector. 2 g of gel-purified vector were
mixed with a 5-fold molar excess of VL-chains. Ligation and transformation into E.
coli TOP10F celis {Invitrogen) was performed as described for VI;~-chains, yielding
altogather 1.6 x 10° independent colonies.

DNA of the two light chain libraries was prepared and the bia-dummy was removed

- by Munl{Styl, thereby generating the two vectors for insertion of the VH sub-iibraries.

The VH fibraries of HuCAL®-scFv were used for the generation of HuCAL®-Fabft.
The VH libraries of HUCAL®-scFy consist of the master genes VH1A/B-6 diversified
with fwo VH-CDR3 trinuclectide library casseites differing in CDR3 length
separately, and each VH-library combined with the VL.~ and with the VL,-ibrary. For
the generation of the HUCAL®-Fab1 DNA from these VH-libraries was prepared
preserving the criginal variability. The DNA was digested with Muni/Styl and gel-

purified. A 5-fold molar excess of the VH-chains was ligated with 3 ug of the VL~

library vector and with 3 pg of the VLilibrary vector for 4 h at 22°C. The ligation
mixtures were electroporated for each vector in 1200 yl E coli TOP10F cells
(Invitrogen), yielding altogether 2.1 X 10" independent colonies. The transformants
were amplified about 4000-fold in 2 x YT/1% glucose/34 pg/mi chloramphenicol/10
ug/mi tetracycling, harvested and stored in 20% (w/v} glycerol at -80°C.
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TACCGTTGCTCTTCACCCC-3" (SEQ ID NO: 31), respectively.

Phagemid rescue, phage amplification and purification

HuCAL®-Fab 1 was amplified in 2 x TY medium containing 34 pg/ml
chloramphenicol, 10 pg/ml tetracycline and 1 % glucose (2 x TY-CG). After helper
phage infection (VCSM13) at 37°C at an ODsgp of about 0.5, centrifugation and
resuspension in 2 x TY / 34 yg/mi chloramphenicél / 50 pg/m! kanamycin cells were
grown overnight at 30°C. Phage were PEG-precipitated from the supernatant
(Ausubel, (1998), Current protocols in molecular biology. John Wiley & Sons, Inc.,
New York, USA), resuspended in PBS/20% glycerci and stored at —80°C. Phage
ampiification between two panning rounds was conducted as follows: mid-log phase
TG1-cells were infected with eluted phage and plated onto LB-agar supplemented

. 30°C colonies were scraped off, adjusted to an ODgq of 0.5 and helper phage added

as described above.
Example 2: Solid phase panning

Wells of MaxiSorp™ microtiterplates F96 (Nunc) were coated with 100 ul 2.5 uM
human AB (1-40) peptide (Bachem) disscived in TBS containing NaNs; (0.05% viv)
and the sealed plate was incubated for 3 days at 37 °C where the peptide is prone {o
aggregate on the plate. After blocking with 5% non-fat dried milk in TBS, 1-5 x 10"
HuCAL®-Fab phage purified as above were added for 1h at 20°C. Afier several
washing steps bound phages were gluted by pH-elution with 500 mM NaCl, 100 mM
glycin pH 2.2 and subsequent neufralisation with 1M TRIS-Ci pH 7. Three rounds of
panning were performed with phage ampiification conducted between each round as
described above, the washing stringency was increased from round to round.

Example 3: Subcloning of selected Fab fragments for expression

 with 1% of glucose and 34 pg/mi of chloramphenicol. After overnight incubation at
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Xbal/EcoRl, thus cutting out the Fab encoding insert (ompA-VL and phoA-Fd).
Subcloning of the purified inserts into the Xbal/lEcoR! cut vector pMORPH®x7,
previously carrying a scFv insert, leads 1o a Fab expressicn vector designated
pMORPH®x9_Fab1 (figure 3). Fabs expressed in this vector carry two C-terminal

tags (FLAG and Strep) for detection and purification.

Example 4: Ideniification of AB-binding Fab fragments by ELISA

~

Weils of Maxisorp™ microtiterplates £384 (Nunc) were coated with 20ut 2.5 uM
human AB (1-40) peptide (Bachem) dissolved in TBS confaining NaNs (0.05% v/iv)
and the sealed plate was incubated for 3 days at 37 °C, where the peptide is prone
- to aggregate on the plate. Expression of individual Fab was induced with 1 mM IPTG
for 16 h at 22°C. Soluble Fab was extracted from E. cofi by BEL lysis (boric acid‘,
NaCl, EDTA and lysozyme containing buffer pH 8) and used in an ELISA. The Fab
fragment was detected with an alkaline phosphatase-conjugated goat anti-Fab
antibody (Dianova/Jackson Immuno Research). After excitation at 340 nm the
emission at 835 nm was read out afier addition of AttoPhos flucrescence substrate

C (Roche Diagnostics).

Example 5: Optimization of antibody fragments

In order to optimize the binding affinity of the selected AB binding antibody
fragments, some of the Fab fragments, MS-Roche-3 (MSR-3), MS-Rache-7 (MSR-7)
and MS-Roche-8 (MSR-8) (figure 4), were used to construct a library of Fab antibody
fragments by replacing the parental VL k3 chain by the pool of all kappa chains 1-3
diversified in CDR3 from the HuCAL® library (Knappik et al., 2000).

The Fab fragments MS-Roche-3, 7 and 8 were cloned via Xbal/EcoR! from
pMORPH®x9 _FS into pMORPH®18, a phagemid-baééd vector for phage display of
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The resuiting Fab optimization library was screened by panning against aggregated
human AB (1-40) peptide coated to a solid support as described in example 2.

Optimized clones were identified by koff-ranking in a Biacore assay as described in
Example 8. The optimized clones MS-Roche-3.2, 3.3 3.4, 36, 7.2 7.3, 74, 79,
7.11,. 7.12, 8.1, 8.2, were further characterized .and showed improved affinity and

(>n
< 0

LL

|:_
rn

biclogical activity compared {o the starting fragment MS-Roche-3, MS-Roche-7 and

MS-Roche-8 (figure 4). The CDRs listed refer to the HuCAL® consensus—based
antibody gene VH3kappa3s. The Fab fragment MS-Roche-7.12 was obtained by
cloning the HCDR3 of parental clone MS-R 7 into a HuCAL®-Fab library, carrying
diversity in all 6 CDR regions using a design procedure identical with that for CDR3
cassettes described in Knappik et al., 2000. The library casseites were designed
strongly biased for the known natural distribution of amino acids and following the
concept of canonical CDR conformations established by Allazikani (Allazikani et al.,
1997). However in contrast to the HUCAL® master genes, the clone MS-Roche 7.12
contains amino acid S at position 42 of the VL chain (see appended table 1).

The optimized Fabs after the first affinity maturation round showed improved
characteristics over the starting M3-Roche-3, MS-Roche-7 and MS-Roche-8 clones
{Figure 4). The binding affinities of the maturated Fabs to AB1-40 and AB1-42 were
significantly increased yielding Kp values in the range of 22 ~ 240 nM in comparison
tcf 850 —~ 1714 nM of the parentai clones (Table 3). Immunohistochemistry analysis of
amyloid plagques in human AD brain sections also showed a significantly increased
staining profile of the maturated clones, i. e. better signal to background ratios were
obtained and 'positive plague staining was detected at relatively low concentrations
of the maturated Fabs (Figure 5).

For further optimization, the VH CDR2 regions and the VL CDR1 regicns of a set of
antibody fragments derived from L-CDR3 optimized MS-Roche-3, -7 and -8 {table 1;

figure 4) were optimized by cassette mutagenesis ‘-using trinuclectide-directed

mutagenesis (Virnekas et al, 7994). Therefore, a trinucleotide-based HCDR2

'qg (Do

F-
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cassette and a trinucleotide-based LCDR1 cassette were constructed using a design
procedure identical with that for CDR3 cassettes described in Knappik et al., 2000.
The library casseites were designed sirongly biased for the known natural
distribution of amino acids and following the concept of canonical CDR
conformations established by Allazikani (Allazikani et al., 1997). The protocol used
for the optimization of the initial selected antibody fragments would mimic the |
process of affinity maturation by somatic hypermutation cbserved during the natural

immune response.

‘The resulting libraries were screened separaiely as described above leading to
( optimized clones either in the H-CDR2 or in the L-CDR1 region. All clones were
identified as above by an improved koff towards AB1-40-fibers after a koff-ranking in
the Biacore and showed improved affinity either to A31-40 or AB-42 or both when
compared to the corresponding parent clone (Table 3). Table 1 contains the
sequence characteristics of the parenial as well as sequences of the-optimizéd
clones. The CDRs listed refer to the HuCAL® consensus-based antibody gene
VH3kappa3. |
For exémple, the affinity of the MS-Roche-7 parental Fab towards Ab1-40 was
improved over 35-fold from 1100 nM to 31 nM after L-CDR3 optimization (MS-
Roche-7.9) and further improved to 5 nM after H-CDR2 optimization (MS-Roche-
. 7.9H2) as illustrated in Table 3.
(~ The H-CDR2 and L-CDR1 optimization procedure not only increased the affinity but
also resulted for some of the clones in a significantly improved staining of amyloid
plagues in AD brain section, as particularly seen with MS-Roche 7.9H2 and 7.9H3.
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t her eby destroying both Me |

ligation into the i gG expression vector,
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related to the recruitnment of nore contact points in the antibody-antigen
area as a consequence of the affinity maturation or to a

i nteraction

stronger bi ndi tle §>hg - s M@l epi t ope such that al so weak interactions
wi th adjace @i NE |Q¢EPS¢@IE 8 S det ected. The latter nmay be the case when
AP-derived pepiides ﬁﬁégmﬂéﬁ h full,- length I gG anti bodi es.
i1 lustrated D_atplte;?; <t RE: spot analysis, the recognition se&de%e@ﬂﬁ
of the N-tefqyi ndl &’ﬂm%gt@%%l pes are extended by up to three am no
aci ds when Jr ¢t | BaBsoaBi (B[g esponding ful ly maturated 1gG antibodies are
conpar ed, L)% 6G % %@tﬁ% in mnd that the decapeptides are
modi fi ed féuf &0 &l pal o t the CGtermnal -amno acid and this
am no acid|na erefofe|npt| easji |y be accessible to the full-length
anti body ¢ug &1 Do lo /G 72 hindrance. If this is the case the
| ast O-tefm N BeE e doS| Pot significantly contribute to the epitope
recogni ti pn lﬁe%ﬁﬁﬂ@t%r@ial reduction of the minimal recognition
sequence by rglg %c;g % C-terminal end has to be considered in
t he pepspot 5 &35 G| H g he present invention. antibody position
position | ) 8| B2 3 SNBR- 7 Fab 3-5 19-24 MSR-8 Fab 4-5 18-21
MBR-9 Fab | & 30D @AS‘_E%—E% b (4-10) -~-9-20 MSR-1 | Fab 3-7 (18-20)
MBR- 26 Fa ) pLP3| & ngg Fab (3)6-9 13-18(20) MSR-29 ab 14-16(20)
MBR- 37 Fa o= p 1 “Fab 3-7 (17-21) MSR-42 Fab (4-9) (18-24)
MBR 3.4-1-1 ﬁ)é é%é@gﬁ%?.g. 1-12 1gG 1 1-4 19-24 MSR 7,9, H7 1gGL
4-6 19-26 2%[1 |gd -4)5-9 18-26 MSR7.11.1-11x7-211 1gGL 19-26
BAP-2 4-6 :
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4G8 19-20(23) SAP-21 32-34 BAP-24 38-40 BAP-1 4-6 BAP-1 7 38-40 2 1 AUG
2006 73 Table 2: Pepspot analysis of binding Fabs and full-length IgG

anti bodies to decapeptides on a cellul ose sheet. The nunbers refer to the
essential amno acids fromthe AOl-40 sequence which have to be present in
the decapeptide for optimal binding of antibody. A weak peptide reactivity,
and hence a weak contribution to the epitope, is indicated by brackets. Ag 2005
Exanpl e 8: Determ nation of KO val ueségor IVIS-R Fab and M5-R 1 gGL ant’i bo
binding to API-40 and APl1-42 fibers in vitro by surface plasnon resonance
(SPR) Binding of antj-A~ antibodies (Fabs and 1g@) to fibrillar A~ was
nmeasured online by surface plasnon resonance (SPR), and the affinities of

t he nolEampte 6nteractions were deternmined as described by Johnson, Anal.

Bi achem 1991, 198, 268 - 277, and Richal et-S6cordel, AnalrBi ochem 1997,
249, 165 - 173. Biacore2000 and Biacore3000 instrunents were used for these

measur I ® r ed in vitro by
i ncubati o‘?lgfo Ct@ﬁrﬂfﬁg{@ggpﬁﬁhuﬁagﬂg’ P@ezoﬁﬁsﬁqugélﬁgﬁé of 200 ~Lg/m in 10 mM

Na- acet/dalguidhein (ofdhidgO)T heomuitipleecidairsy atte3 o GelBNABHHOinviffogens caps C
analysis confirnped a fibriflar sfucture for both peptides, APlI-40 show ng
predom"ﬁa’ﬁzt\’l%‘1 ifaRalp.<and g st ‘%Fi‘mp%wb&w“ﬁr@@o Sﬁﬁplnys'l’“?ﬁ]@’épd(g

m cron) er r r

pept | LA i hERE iR Rel R bre TERER AR PP RSOy

anor phops.-cheg4ing aliggn/an tandinsd rlhﬁﬁulﬂi@giobﬂmldbnts@érﬂsreng f(Bherapamer ghei | ut ed
1:10 and directly coggl ed to a "Pioneer Sensor Chip F1 " as described in

t he | ndeaden seaudnaruAEMBL 83 Jghrwdsaaaniried pdihagpfiozekt seiansrd doorak,

o 2l BB IR AU, o RO e 1
Ke-neti @r@mﬂ!g:ﬂtﬂe(mewwme@amb@@m Weslanahgt oligenudasteies with

accordi ngl ¥| bi nders with sl ow kinetics KO values were cal cul ated by
curve fleggingt aapuit HE basas dajsahdertationsswere dypuhised, to reraove restrickienr ati o

ConcontY8 s BapeAE R gL HES ey e T AMBbAER Py Wake PRvediey

i sot herdﬁ}]aplég@ng@hwy\ere calculated fromthe Biacore

During sub-cloning from Fab into 1gG, the VH DNA sequence of the Fab is cut out
via Mfe 1 / Blp ! and ligated into the 1gG vector opened via EcoR | / Blp 1. EcoR |
{g/aattc) and Mfe | (c/aattg) share compatible cohesive ends (aatf) and the DNA
sequence of the original Mfe | site in the Fab changes from: ¢/aattg to: g/aatig after
ligation into the igG expression vector, thereby destrbying both Mfe | and EcoR |
site, and thus also leading fo an amino acid change from Q {(codon: caa) to E
(codon: gaa).

C Light chain cloning. The multiple cloning site of pcDNA3.1/Zeo+ (Invitrogen) was
~ replaced by two different stuffers. The x-stuffer provided restriction sites for insertion
of a x-leader (Nhel/FcoRV), HUCAL®-scFv Vi-domains (EcoRV/BsiWl), and the «-

cﬁain constant region (BsiWl/Apal). The corresponding resfriction sites in the A-
stuffer were Nhel/EcoRV (A-leader), EcoRV/Hpal (V?u domains), and Hpal/Apal (A-
chain constant region). The x-leader (EMBL 200022) as well as the A-leader (EMBL
J00241) were both equipped with Kozak sequences. The constant regions of the
human x- (EMBL L00241) and A-chain (EMBL M18645) were assembled by overlap
extension-PCR as descnbed above.

Generation of igG-expressing CHO-cefls. CHO-K1 cells were co-transfected with an
equim;o!ar mixture of IgG heavy and light chain e_xpressi-on vectors. Double-resistant



sensograns based on the total Fab concentration as determined by a protein
assay. For the clones derived fromthe Is' and 2'd affinity maturation
cycle the content of AUG 2096 74 active Fab in each preparation was

determ ned in the Biacore according to a nethod described by Chri St‘quﬂfﬁ’mﬂﬁ
Anal ytical Biochemstry (1997) 249, 153 -164. Briefly, tinme-dependert
protein binding to AP1-40 fibers i molxgl i zed on the Biacore chip was
nmeasured during the association phase under nass-limted conditions at

i m ¢ st erats ety Roieh ) A et ¥ andamelRB i< i a00
r eSpO”%iiéWé@ fb)y mﬁit‘rn@etnmlﬁbﬁ Tﬁé@u@@ﬂiéiﬁntzomﬁglér blﬁﬁe§ 'ﬂ\i’d%néése%@@d%r sk ng

at relatively Now anal yte concentrations, M (based on the total
Fab pr mrasmom@gmapéwnedawsm Fasitier glooes weee mpammsRBMls*eacl&m*@dlws Roche

cor r espmaeNEr MinclAdi ot e EER s, do8n lbaiasy ARG EaRRthg (e

TRt ur atgipryfciel QUEérn%Wtd 8, df e stdrile itk ‘thal $o/Hidy W WiBldch t6Ycl @

t he heavy chain t constant and optim zatlon was

f ocusselandtardi ettt A ceiurrmwcm"fama’iegnapght(PomaoeDRE Bidsys®®R®). In the 2 Id
affinity .cycle diversification of VL-CDRI and VH CDR2 was perforned. Sone
of the binders fromthe Ist maturation cycie were converted to full-length

human |gddmap IBVbP@PQE)ot%%gI RELH Eebﬁﬁe%}fw@é‘o' ogy devel oped by MrphoSys as
described in Exanple 6 and KD val ues determned in the Biacore as descri bed

above. The Kc values for full- length 1gGl binding to API-40 and A~1-42

fib Tabl e, 4. NMat dd t f both th CDR1
3‘5 " 2Tis RN ptaipasd sealRatS EncRIRASRIIG Al [AE) M AMigeH FiCed3and
|1 owe

(Ege‘gé lﬁ% i e cross-cloning strategy
is descri bggbn@t r%ptjh%g%tgagher Bh‘?‘aﬂﬁi{w%ﬁgl ns, LCDRLl or L-CDR1 +2
wer e eXGEAMGE IDARB %%@Y&V&él@&ﬂ_b’&l@r&m‘d @BN@AF@HLSW@GVMEW N Tabl e

8. Sone t F ma on | e t he
cross- dﬁg‘% h‘%o m @Gﬁ@@%"ﬁ@ c?i;%%ll:l H&E@‘}I%YEM éﬁiofg,lffﬁ i es
accor di d anpl e
6. KD NPl 9@&? ﬂ*fd ésﬁ?ﬁf’p?@%&?% A R ST R A
t he Bi atomzbcfﬁhdl/ﬁmé!peptlddn netic nodel for the stepwi se 'formation of a

bi val ent conpl ex was  used, and KID values were cal cul ated by Scatchard type

anal ysi &3 e@%ﬁﬂﬂ‘fmﬂid@ﬁl WeTRdP Yy hesiged tith h\bte%w ateWlaler cridatri@imptdcess
o o P RRRELG A A SRR oD By Eeafin P L D
BioTools, Berlm) The celiulose sheei is incubated for 2 hours on a rocking platform
with monoclonal antibody (2 ug/mi) in blocking buffer (50 mM TrisHCI, 140 mM
NaCl, 5 mM NaEDTA, 0.05% NP40 (Fluka), 0.25% gelatine (Sigma), 1% bovine
. serum albumine fraction V (Sigma), pH 7.4). The shest is washed 3 times 3 minutes
(~ on a rocking platform with TBS (10 mM Tris.HCI, 150 mM NaCi, pH 7.5). |t is then
wetted with cathode buffer (25 mM Tris base, 40 mM 6-Aminchexane acid, 0.01%
SDS, 20% methanol) and transfered to a semi-dry blotting stack WEth- the peptide
side facing a PVDF membrane (Biorad) of equal size.
The semi-dry blotting stack consists out of freshly wetted filter papers (Whatman
No.3) siightly larger than the peptide sheet:
3 papers wetted with Cathode buffer
the peptide sheet |
a sheet of PVDF membrane wetted with methanol
3 papers wetted with Anode buffer 1 (30mM Tris base, 20% methanol)
3 papers wetted with Anode buffer 2 (0.3 mM Tris base, 20% methanol)



association curves to long time intervals. The on- and off rates for the
formation of 2 1 AVG 2006 75 the nonoval ent and bival ent conpl ex were
determined via the curve fit procedure and used for the extrapol ation.
Based on these Re, values a Scatchard analysis was per-forned and KE)
values for the formation of the nopnovalent and the bivalent conplex WEr
deternined. The data are summarized in Table 5. Fromthe curvilineard I AJG 2006
Scat chard plot a higher (bivalent) andl|ower (nonovalent) affinity
interaction was derived for the M5S-R 1 gGs derived fromthe 2 Gd affinity
mat ur a - f | ower
and upﬁﬁqﬁﬁéﬁﬁig‘g@“ﬁﬁi B e e oo Pap R R PRERSE B R
KuAPI - #AoAPDr 40 nBretss Wbmhl is4ouikOiapt 1d 2NB- m@skmamemﬂhwmfmm ti&ecr et ed

P i MAr Yy Skd ﬁ:r9§@“93@ﬂ/[7F H&ﬂbﬂ&n’e‘%ﬁd&%é@ﬁ@d fé? an%iH‘érrhtG Yniftdy g | on 32

52 240 12 227 ba 8' 1 24 42 3.3 38 104 7.3 23 34 32 103 7.4 28
103 3, engorescommpietseludizn fmrmihezemﬂosgsllQe’QB 60 2nd aff| n| ty matur ation

3. 2HI 3-3 7. 2H 9.3 102. 8AHI 5 HL 1.6a
2.18 j@ﬁ Pi@k MEMOrRANS 1S IETREES P@Cﬁ gﬁer fﬁiﬂz’@d"’é‘“gf 8T -9 EO

§2§4n1§akﬂeé%&Hgﬂté-H§JH§aAd @J gi—h?_ (%@r?é%% &Jdléhlat& abéoﬂdn%né% ar%”tﬁle rﬁ%ﬁ%r%ﬁe% 7-2H6
26.5 361QubaARd on3a 3oakng platieten 401 GO0, Tt BLEaSE BX00 BRed St TBST 7 2L4
111 J(TBg'A\}{;_{ﬁ'l 6%0%%2 ?‘WSee?xQBF.lC%Ioor isl :clié\zfeioped by immersing the membrane into a
solution made of 3 mg 4-chloronaphthol dissclved in 9 ml methanol with 41 ml PBS
( {20 mM Na-phosphate, 150 miM NaCl, pH 7.2) an 10 pl 30% hydrogen peroxide
(Merck). After the development of blue-black spois the membrane is washed
extensively with water and dried. |
The assignment of antibody-reactive pepspots is made by visual inspection through
a transparent spot matrix. The epitopes of the antibody in question is defined as the
minimal amineacid sequence in- reactive peptides. For comparison mouse
monoclonal antibodies (BAP-2, BAP-1, BAP-17 BAP-21, BAP-24, and 4G8) are
analyzed in the same way, except using HRP-labeled anti-mouse !g instead of anti-

numan ig.

It is of note that affinity maturation and conversion of the monovalent Fab fragments
(: - into full-length 1gG1 antibodies resuits usually in some broadening of the epitope
recognition sequence as indicated by pepspot and ELISA analyses. This may be
related to the recruitment of more contact points in the antibody-antigen interaction
area as a consequence of the affinity maturation or to a stronger binding o the
" minimal epitope such that aiso weak interactions with adjacent amino acid can be
detected. The latter may be the case when Aﬁ-dérived peptides are probed with full-
length IgG antibodies. As ii!uétrated in- Table 2 for the pepspot analysis, the
recognition sequences of the N-terminal and middle epitopes are extended by up to
three amino acids when parent Fabs and corresponding fully maturated 1gG
antibodies are compared. However, it has to be kept in mind that the decapeptides
are modified for covalent attachment at the C—te'rminalvamiho acid and this amino
acid may therefore not easily be accessible io the full-length antibody due to steric



3AH9 21.7 18.6 7.3L1 4.5 U 3AHO 8.1 10.1 7AH 5.0 6.6 3AH11 19.5 83 7.4H2
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3. CH6 4 7 i i (i 11.1
7 o TEEey 1 NS e gl fernifaPati ably dogs fiof pichRbat o3
0.9 7céfribute QolOthe cpidpd rBcdariition seql2nké andl.a potential . rédUction. ofntiek

Tabl e 3,I,mA’%JG 2w 77 Table 3: KD values for, M5-R Fab binding to A, 81-40 and
A 81- 4RI TECAGN RN SHAUSEEE HIOPRATTINGCRTIE . ATHYE GHEMEIGheTddEAs 1ade r om
the VvV~ WERP=1 i AT il ; corrected for the
contentcarg%dégeﬁ @JEE?%PQE%%I%%%M s'gry]:]) %és/éﬂtl?esc@? ed inthe text. ',
val ues were cal cul ated fromthe concentration-dependent

antibody position position B
MSR-3 Fab 34 18-23
MSR.7 Fab 35 1924
MSR-8 Fab 45 1821
o MSR-G Fab ()39 1824

C MSR-10 Fab T(4-10) 19-20
MSR-11 Fab 37 (18-20)
MSR-26 Fab 35 (16)-19-23
MSR-27 Fab (3)6-9 73-18(20)
MSR-29 Fab 14-16(20)
MSR-37 Fab (46) (16-24)
MSR-41 Fab 37 (7-21)
MSR-42 Fab (4-5) (18-24)
MSR 3.4.H7 IgG1 13 1926
MSR 7.9.H2 IgG T 14 19-24

: MSR 7.9.H7 IgG1 46 1926

C MSR 7.2 H2x7.2.L1 1gGA (1-3) 5.9 1826
MSR7.11HIx7 211 1gG1 | 4-6 1926
BAP-2 46
4G8 19-20(23)
BAP-21 | 2 32.34
BAP-24 - 38-40
BAP-1 45 -
BAP-17 | 38-40




sensor responses at equilibrium n- d., not determ ned. Table 4: M5-Rft | (D

APl -40 ND A31-42 nu RM3.3 IgGl 3.7 6.6 7.11 1gd@d 23 57 7.12 1gGl 31 13.7

8.1 193 6,6 12.3 Table 4: KD values for M5-R 1gd binding to A 31-40 and
A 91-42 fibers as determned in the Biacore. The 1gG were derived from"’
M5- R Fabs selected after the 1st affinity maturation cycle, The values are
corrected for the content of active MS-R 1gGs present in each sanpl 2146 2006
described in the text. 2 AUG 2006 7 -RJgA@ N) API-40 KD APl -42 Sel ected
clones fromnmnm 1st affinity matura |on 33 37 6.6 7.11 2.3 5.7 7.12 3.1

137 8 ~ affinity jmturati 7 0.10-0.30_0.10-030 7.2.H4
0. 09- oT§6F€b 21|\/%@6’3W Anglysjs onrT% '?53{' *ﬁ ’-e‘ﬁ g“”‘ife@tllls?gﬁléf’@b@@% - 0. 40

0. 120 53Rt & b shdel TR urEep Boeho e SR st e S 6 1o
0. 22- 0fr3hn Ch22H0-482 se@uénd&wﬁlcmﬂa\fe 1P b8, H8sontlin-the Sfecapepidd farluFtiRal

0.14-0.66_O- 15- 0O, 67 HlL x7.1 111 O- 11- 0.70 0.13-0.70 Table 5: KD
val ues Pfrstinggf antigesy. h M{ﬁaﬁ@‘%m'dﬂﬁﬁﬁmwﬁfn@nﬂmem 3 Waakscepgribgtiercigiheed in

t he Bi ived from M5-R Fabs selected after the 161
and 2n BR‘?‘?‘? ng{?@dlbgtt %%ﬁg%cl e and from crosscl oned Fabs. The val ues are
Example 8: Determination of Kp values for MS-R Fab and MS-R lgG1 antibody
binding to AB1-40 and APB1-42 fibers in vitro by surface plasmon resonance

(SPR) '

C' Binding of anti-AR antibodies (Fabs and 1gG1) to fibrillar AR was measured online by
surface plasmon resonance (SPR), and the affinities of the molecular interactions
were defermined as described by Johnson, Anal. Biochem. 1991, 7198, 268 ~ 277,
and Richalet-Sécordel, Anal.Biochem. 1997, 249, 165 — 173. Biacore2000 and
Biacore3000 instruments were used for these measurements. AB1-40 and AB1-42

. fibers were generated in vifro by incubation of synthetic peptides ai a concentration
of 200 pg/mi in 10 mM Na-acetat buffer (pH 4.0) for three days at 37°C. Electron
microscopic analysis confirmed a fibrillar stucture for both peptides, Af1-40 showing
predorminantly shorter {< 1 micron} and AB1-42 predominantly ionger (> 1 micron)
fibers. These fibers are assumed to represent aggregated AR peptides in human AD

( brain more closely than ill-defined mixtures of amorphous aggregates and
unstructured precipitates. The fibers were diluted 1:10 and directly coupled {o a
“Pioneer Sensor Chip F1” as described in the Instruction Manual of the manufacturer
(BlAapplication Handbook, version AB, Biacore AB, Uppsala, 1998). In inifial
experiments it was found that selected MS-Roche Fabs differed substantially in their

_reaction kinetics and therefore the mode of data analysis had to be chosen
accordingly. For binders with slow kinetics KD values were calculated by curve fitting
of the time-dependent sensor responses, i. e. from the ratio of Kew/ken. Binders with
fast kinetics were analyzed by fitting the concentration-dependent sensor responses
at equilibrium (adsorption-isothérrﬁs). Ko values were calculated from the Biacore
sensograms based on the total Fab concentration as determined by a protein éssay.

_ For the clonés derived from the 1% and 2™ affinity maturation cycle the content of



corrected for the content of active M5-R I gGs present in each sanple as
described in the text. The two Ko values given for M5-R 1 gGs derived from
the 2°d affinity maturation step and cross-cloned bi nders represent higher
and lower affinity interaction as calculated fromthe curvilinear Scatchard
plots. Wth a nunmber of additional MS-R 1gGs (for exanple M5-R 1gG 21 AUG 2006
7.9. H2x7. 1212 and M5-R 1gG 7.9. 1-14x77241212), conpl ex curvilinear Scatchard

bl ots were obtai ned and determ nation of Kc)-val ues was therefore not

possi bl g : | &5 ' ; | | my
Cecti onacyF oAy iheden Pt RacdRblfel 1R BRCoR: 2cloRRPR: n BolBtnce
79 2 1 fBrReacby SehestcrseiVBARalyticalFBehantstiwi(t 90BnR4H, 1S 184 eBriefiy,ed for
bi nding . to 0-anyl oi d pl agues by i munohi stochem stry anal ysis. Cryostat

sect i onym8rdapsTidgal rrotedy indiasntontbdmd Ot Begrsr mnmebilizedt qrobitaaiBieenrgoshigor t em

| sbel odBy (aarea SARGhIR: v Bctachl PRASF R refellBY SRR dgtn
human | gigeremtiidwdars 6f theanhalvte seRfieaNtThat teiitiodsnbs nedayd a@dtientidiedi es
were reveal ed by goat anti-human affinity- purified F(ab')2 fragnent

conj ugatealized bgyignaekllizjoghighamonoiref ARHbere@F00gaspdnsa onity)3Hpn the chip
tively. th s d t bt ai ned, f J '
Roobar L2 TToid TRERHURY ShEI o ParoYeAlot & R "ELLNRRarS A A os

al one, coMHeGHratibhs gaket1 68t gsa%eﬁwiﬁestotﬂxﬁ%cmt@ﬁ%@mb@ﬁré{fqrg! aque
stainings with selected M5 Roche Fabs and M5-'Roche 1gd antibodies are

shown i sEingmaes ob the Kp. vaivespl ectbttePblS-Recheativoss Aksdified bn dbe pirinoaryof AP
aggregat i on _Synt het | when incubated in ueous buf fer .over several days
2ont anteen P g Bl BoS oD e tpsRor B dnd Senrs sttt o
tlo t hos¢t aag™ riffmy wiatiratleP egélesis ish oWhsinbTMI8S. Oh tHE 2MeifRry Mdl &eRe
patients. W have déveloped an'in vitro assay to neasure incorporation of

bi ot i ny$ytiedhameaayy chsiefClpRe d\VP s leyasdeepti sprstardrand oatializaton meas

o ot of riecubg 2 ANBTRH R eBonf Riey ol Bl CHES AL ORRIT e 2 P s000.
15995) . cyldne defehrgifitatitin 6MalICDRN egid EH-@DR&RN@%E@Q’@%EQ.“S@@@ & t5e Hiedaaal yzed
in this assay._Experinental procedure: NUNC Maxisorb mcrotiter Bl at es

(MTP) afrr@ncmlt {ésé mgiURaton Cicle WRteupeN wTteabto fulbleagth haman lof1 @ptibaiesach,

100 A ) s[NP l.ah

aggr egagé@r%gb{q ﬁ'feafecﬂgogogyag&$§%$§§dwm%§f$%égde;s%?@hé' [@lrﬁ)f%@é%ob yt he

wel | . Taed gpatdlings geleuiniradtl insthelBiacheay edsaitsbd Beowd attrsKahealuds @4 fall- room
length IgG1 binding to AR1-40 and AR1-42 fibers are shown in Table 4.

Matured derivatives from both the L-CDR1 as well as H-CDR2 fibrary after the 2™
) maturation cycle were identified and allowed combination of light and heavy chains.
(- The cross-cioning sirategy is described in Example 13. Either whole light chains,
LCDR1 or L-CDR1+2 were exchanged. Kp values of selecied cross-cloned Fabs are |
shown in Téble 8.
~ Some of the Fabs from the 1% and 2™ maturation cycles and from the cross-cioned
binders were converted to.full-length human 1gG1 antibodies according to the
technology develobed by MorphoSys as described in Example 6. Kp value.s of 1gG
binding to AB1-40 and AB1-42 fibers were determined in the Biacore. Briefly, a
kinetic mode! for the stepwise formation of & bivalent complex was used, and Kp
values were calculated by Scatchard type analysis of equilibrium binding. Due fo the
very slow association process at low antibody concentration (several hours to reach
equilibrium) equilibrium binding data were 'obtain-ed by extrapolation of the

association curves to long time intervals. The on- and off rates for the formation of



tenperature for 2-4 hours. (The dried plates can be stored at -2000),

Resi dual binding sites are bl ocked by addi ng 300 Al /well phosphate-buffered
saline containing 0.06 % Tween 20 (T-PBS) and i % bovi ne serum al bum n

(BSA). After 1-2 hours incubation at roomtenperature the plates are washed

| x with 300 i_d T-PBS. A 7 AJG 2006 80 solution of 20 nM bi oti nyl at'e?d1 gﬂﬁ%ﬂﬂﬁ
-40 in 20 MM Tris-HU, 150 nmM NaCl pH 7-2 JBS) containing 0.05 % NaN3 "an
serially diluted antibody is added (I® ul/well) and the plate incubated at

~370C overnight. After washing 3 x with 300 ~fl T-PBS 'a streptavidin-POD

conj uggieen{drevaivareicbivalenBi &% adre) detdithimegdvia:th80surie fif-prBB&dure
containing 1 % BSA, is added (| Wwel | ) and incubated at roomtenperature
for 2 ﬁ@@ru§edfﬁrethﬁe¢>rf§aml%ﬂ%md@whﬂ%rﬁaﬁ-\@@%ﬁ&cm@hastd|arwésrsls ¥fasa

freshl r tet hyl - her zi di i re . a ;
[ Pr opab e At S BITR: ! oriifen B e b8 R R bivaient 1 o
Wi t h KebinplexOwbrentiefEiBinet2 Tie datyBré Bummmidriaeeinoneble 59 Frbmrtae umglidesr 0. 01

m 35 % H2021- The reaction is _stopped by adding 100 gllweil 1 N H2SO4 and
absor bafgichieed mketda Aighen (kurlert) aandrlewst imepopelgnd adRdy Intergaian was Fi gure

8 sho . I | L es,pr -ed | ratl
bi ot 1 naPAYh TR EATR 96s, A eRCAbREIR, 2] AR, MRALREER G S cross-
Ap- neutibakkzThese ¢apagiibiiesfrebleszat e loenghl UnperrKd géticeast thiemdnae to
that of the npuse nonoclonal antibody-BAP-1 which had been generated by a
st andaif@iGaiadimi Zableoh procedure and specifically recogni zes amino acid
residues 4-6 of the Appeptide when analyzed by the Pepspot technique as
described in exanple 7. Muuse nonoclonal antibody BAP-2 which al so reacts
exclusively with am no acids 4-6 (Brockhaus, unpublished) was significantly
ess active in this assay. An even |lower activity was found with the APl-40
~term nal specific antibody BAP-17 (Brockhaus, Neuroreport 9 (1998),
1481-1486) and t he nonocl onal anti body 4GS which recognhizes an epitope
bet ween position 17 and 24 in the AP sequence (Kim 1988, Neurosclence
Research Communi cation Vol. 2, 121-130). BSA at a concentration of wup to 10
4g/mM did not affect incorporation of biotinylated AO and served as a
negative control. However, at higher concentrations, i. e. > 100 j.Lgln,
BSA has been reported to inhibit binding of biotinylated AP into preforned
AP fibers (Bohrmann, (1999) J Biol Chem 274 (23), 15990-5) indicating that
the interaction of BSAwith AP is not of high affinity. : :



21 AUG 2006 Exanple 11: De-polynerization Assay: Release of biotinylated AD

fromaggregated AD In a simlar experinental
of M5-Roche 19G antibodies to i nduce depol yneri zati on of
aggregated AD. Blotinytated API-40 was

pot e

nti al

first

A~31-401AP1-42 fibers before treatnent with various
Li beration of biotinyiated AD was neasured using the sane assay as
described in the polynerization assay76Fxperinent al

setup we have tested the
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acedure: NUNC Maxi sorb

btiter plat es’ MENTrP) Koo docdBed | WiSt R doPBe HodPur pPMSTR AKe ABue Kardd-«2AD 1
giscreteserasied| i n the ¥l ynerMzati on assay. ForMi ntor por at M8n of AV
nyl ated AD |-Lthe._coated nl;aipg are_incubat.ed-wi-t tn 200 ul-lwel l..20..0M
nyl ated A~140 in TBS cont ng_0. 05, % Na t| 370C over.ni gh ter
ng PHEYSTE e with 3% 300’3%@ wel | T- ﬁé@, Q%ﬁ‘? bpdi &s oo al iy 08?| Lt ed
BS containing 0,05 % N@G\N3 were|added and incubajed at 37' C for 3 hours,
La £, as Z‘Waeh and Bgnal yZ, #or he rese e Bf EHI oti rY | at ed AP -40
sCTTEEF EEBl e Fesul t Fiygur es to J) shov§ t hatg.the | vent |%
bodi es i nduckd Je- pol nerl i En £ a regaggad AD as rreasured y 1 he
ase of incor Por Lt ed bjsotiny, 8at< gﬁ VB- R anti bodi es an{l t he
e nonocl onal [ anti body BAP-1 wete ;i m I aply ac;t4| vﬁ wher eas the SAP; 2,
1.7 and 4G8 hnti bodi es were cl qLar-{Im/ |l esg effiggient in liberating
nylated AD fromthe bul k of i bilized AD aggregates. BAP-1 can
rly be diffefentiated fromthejM5-R antibodies by its reactivity wth
OBk GRuadH| | 348ngt lyAPP (see|Frgure 1fb), angh aptibadi essd i ke odBAP;1
such properfigspare sonot usef gl 759r t her apews c| agphi catipons ag
htial autoi munghogi aal reagti onsampy 40e | nchgce&l. gds | Snhnt eregti qg to
that BAP-2,j despite1nds speeifivity foe anm rem agi gbHar esitziue 446 whi ch
L(posed in aggr:egat ed 4D hasiza ¢l ezvsl y laower act i Y.i g3L1i n tdldi s ﬁ’sab
patl ng that nol4al | MBA er mithais [shaKE fi d.danti baidi ¢s a priori are eqpally
cient in rel padddg ARBA romis eﬁ of-#¥d ad@y¥ egatids. | The MS-Roche 1gGsfare
1y superiof ¥54BAP3R0 wi t H3§ eﬂ%p@?ﬂs t o itthe dé) oI merizing activity| The
Lively | ow 2| 1348G M35 82 &f%i ¢i éAcy of >BAP- 147 (-t er i nus- specifi¢) and
(anino acid e%‘i"@ues 4‘1‘6 24 BU%pGEcT?%) i%F t hi é“’aSﬁ;ay is due to the
Lic nature of fse t epi-t-bpes ) dag%regat e?l ;ﬁp. As al ready not qu in
pol yneri zat i :)nsﬁgsay,21 SA % 6t rpemu A5 6.0
34H10 101 7.4H1 80 6.6
34H11 19 5 83 7.4H2 99 6.2
34H12 255 27.0 7.9H1 49 54
34H13 323 188 7.9H2 50 57
34414 133 16.8 7.9H3 42 28
34H18 255 156 7.9H4 48 42
34H17 20 43 7.9H5 1.7 1.8
34H18 171 10.0 7.9H6 1.2 1.2
347 93 9.3 79H7 1.0 0.9
348 8.2 130 7.9H8 0,8 0.7
3409 163 9.1 7.9H9 0.8 0.9
34L11 53 26 7.9L1 1.0 1.4
3641 . 189 23.1 7.9L2 1.0 0.5
36H2 19.8 540 | 7TAMHL 127 67
36H3 54 7.5 741H2 03 03
36H4 130 78 7A1H3 66 44
-3BH5 82 6.0 741H4 10 1.7
36HS 360 M8 | 741HS 34 1.7
36H8 25 25 74101 14 1.2
361 158 111 | 742H1 0.8 0.8
36L2 137 13.1 7.12L1 nd. 38
. 71202 40 54
7123 08 0.9
71214 20 06
74215 0.8 0.6
74218 nd n.d.
n.d. n.d,

Table 3



concentrations used here had no effect on aggregated Ap. The M5-R anti bodi es
derived fromthe 2 nd affinity nmaturation cycle and fromthe cross-cloned

bi nders show in general a higher efficacy in the de-polymerization assay
(COVp2rison of figure 9Awith figures 9B and C), which is consistent Y\@rt 6 200
the increased binding affinity of these antibodies (see tables 3-5). H“ b
nonocl onal anti bodi es AWMY-33 and 6F/ 3B7have been reported to prevent AP
aggregation in vitro wunder certain experinental condi tions (Sol onon, (1996)

L oADK b (0900 8 o o M Seenitn B 0RO, bt

and Dakdn BhagﬂleemnecfoA@ae Zlgnes Gaviverefrbanthe( O dewd :NU affibds szratfon cycle
respectively). As denonstrated in figure 9D both of these antibodies were

corrlpl et Mg wa&w e CPectas ths-18| %emz gt AetivenSadypresRANMPL EAE): SaBPiEoRS |
Nort ey eRbybed A B BRE S ARIREOLRIE iy dRE h O B DR ARARS et 0

chr omat egiraphyet®insgs bhegliibhningnes, koiaeteimiricle a rt. AEFRHDC EFRHDSC
FRHDSGC RHDSGYC HDSGYEC DSGYEVC SGYEVHC YEVHHQC EVHHQKC VHHKLC

HHXLVC HXKXLVFC KLVFFC KLVFFAC- LVFFAEC VFFAEDCI AUG 2w 83 FFAEDVC
FAEDVEC Table 4:

MS-R# Kp AB1.40 Kp ABi.42
nhd mdd
331gG1 37 66
C 711191 23 57
A 712 igG1 31 137
8.1 1gGt 66 12.3

Table 4: Ky values for MS-R IgG1 binding to AB1-40 and AB1-42 fibers as
determined in the Biacore. The IgGs were derived from MS-R Fabs selected affer
the 1% affinity maturation cycle. The values are corrected for the content of active
MS-R lgGs present in each sample as described in the fext.



AEDVGSC EDVGSNC DVGSNKC VGSNKGC GSNKGAC CSNKGAI CNKGAIlI  CKGAIT G
CALWGG CWGGYW OGGN A The peptides were dissolved in DMSO to arrive at |
G nmM concentration. Bovine Al bumn (essentially fatty acid free BSA,. Sigm
Lot 112F-9390) was dissolved to 10 ng/m in 0. 1 M sodium bicar bonaztfeM?ﬁnﬂJ
activated by addition per mM of 50 pl of a 26 ng/m solution of 05
N- succi nm dyl - mal ei ni m do propl onate (ASMP, Pierce) in DVSO After 15
mnutes reaction at roomtenperature the activated BSA was purified by gel

filtration (NAR in-PBS wi-th 0. 1% sodiumazide  as sol vent. 50
pi of NSWP actilvated BSA ( 6.1 rfSmRIafes dﬁ%uﬂhd«ww thy 8810 lof PBS, 0.1 %
sodi um azi de arndsdddl ciMesRERY1 de sol ution (I n DVBG) was| added. As

negative contrdl activated BSA was nock- treate W|thout peptiide additi on.
After 4 hrs atj roomtenperat gre the reaction was stopped by |addition of 10
pf of lOMM Cy tfelﬁﬂfmffﬁﬁ?aéwfﬁfqﬂﬂ(i)t of BRe conjugal? reacti®f M xture was
diluted 1:100 th 0.1M sodi ym bi catponate buiger and 5mred| ately filled
into the wells |(100 pl) of ELISA es (Nun03 nmuno After standing
16 hrs at 40C 100 pf bl ocking buffe;%as abovg) was aézd d each well and
i ncubated for gnother 30 m nutles d pl at es re wash tlh WOO pl / wel |
TBST (as above)] and filled witfh 100 pl antibody at 10 pg/m lor 2 pglm in

TR SIS S e a0 masegheq LD, 10
p p - jug u [ , diluti

1: 1000 wi th bl dcking buffer) wa ﬂ%Z‘B‘t and i bﬁp qu)é' 6% ﬁur at anbi ent
temperature. THe plates were washea 92 h U3EHLA-PAR. IIO"I’BQ'ﬁ8 i our

devel opment wag started by additi on9$f3 100 @.10-850a- nkAGPI40
benzi di ne/ hydrdgen peroxi de feagepgy/The repgihes ~5boppead after 5
nfnut es by addijtion of 100 pI/weI %NLsulf r%gc ggl 32%39@ optical density
is nmeasured by |an opti cal readﬁ M lr pI at ea i dRad) at 450 nm
For conpari son [mouse nmonocl onal 2006]15- 00 0.12-082

éJn

cross-cloned Fabs| 36H5x36[2 020-103 020-085
36H8x3612 022085 022-082
74H2x72L1  012-063 0.12-056
711HIX72L1 014-0668  0.15-067

711HIX7.11.L1 011-070  0.13-0.70

Table 5: Kp values for MS-R 1gG1 binding to AP1-40 and AB1-42 fibers as
determined in the Biacore. The IgGs were derived from MS-R Fabs selected after

the 1% and 2™ affinity maturation cycle and from crossclioned Fabs. The values are

- corrected for the content of active MS-R lgGs present in each sample as described
C in the text. The two Kp values given for MS-R gGs derived from the 2™ affinity
maturation step and cross-cloned binders represent higher and lower affinity
mteraction as calculated from the curvilinear Scatchard plots. With a number of
additional MS-R 1gGs (for example MS-R IgG 7.8.H2x7.12.1.2 and MS-R fgG
7.9.H4x7.12.L.2), complex curvilinear Scatchard blots were obtained and

determination of Kp-values was therefore not possible.

Example 9: Staining of genuine human amyloid plaques in brain sections of an -
Alzheimer’s Disease patient by indirect immunofluorescence



84 anti bodi es were analysed in the sanme way, except using as revealing agent
HRP- | abelled anti-nmouse | g instead of anti-human |Ig. Enpl oyi ng specific- of

t he above descri bed hept apepti des derived from AP, specific ELISA-tests as
descri bed herein above were carried out. Preferably, inventive anti bgf”l ?-lﬁ
conprise anti bodi es which show, as ne red by of optical densities, G 2008
signal to background ratio above " 10" en their reactivity with an A-beta
derived eptide (AEFRHD;, amino acid 2 to 7 of A-beta) is conpared to an

non- r el Selegtechb MiI-Roshpdmbaisnd ifulb-iagith 1464 twereefestaxbfor, bintingr tat B-arofloipt i cal

ol T owt Mg Re &8 i sBEnSpisy AaSTSPVERaRat snithoset wbeck o Bomap) o
( FFAEDVhu@ghnenaserdl £3rieq t@ﬁedﬁﬁ’astﬁfor(ew%aﬁl;aaﬁﬂt;éﬂt afhe whis ggs%%eﬂf A~) .

Corresponding results for the inventive parental and/or maturat ant I'bodi es
are shdingnosed hier Adthaimieng diseasabivess |2bdedly Mdimes imbhurafiuOregzerte M CN

Coq w -uging, MG-Raths GBS, g, igBedy nfuagy BB1C anfboglbS el “amaudy mm 1
AUG 200&nncertratibns. Pabs and 1gG1 antibodies were revealed by goat anti-human affinity-
purified F{ab’), fragment conjugated to Cy3 and goat anti-human (H+L) conjugated
to Cy3, respectively. Both secondary reagents were obtained from Jackson immuno
Research. Controls included an unrelated Fab and the secondary antibodies aione,

which all gave negative results. Typical examples of plaque stainings with selected

r'./"'\
'l
1 i

MS-Roche Fabs and MS-Roche igG1 antibodies are shown in Figures 5to 7.
Example 10: Polymerization Assay: Prevention of Ap aggregation

Synthetic AR when incubated in agueous buffer over several days spontaneously
aggregates and forms fibriilar structures which are similar to those seen in amyloid
deposits in the brains of Alzheimer's Disease patients. We have developed an in
vitro assay to measure incorporation of biotinylated AB into preformed AR aggregates
in order to analyze the AB-neutralizing potential of anti-A antibodies and other Ap-
binding proteins such as albumin (Bohrmann et al.; 1929, J. Biol. Chem. 274, 15990-
. 15995). The effect of small molecules on AR aggregation can aiso be analyzed in
C this assay.

Experimental procedure:
NUNC Maxisorb microtiter ﬁlates (MTP) are coated with a 1:1 mixture of AB1-40 and
Ap1-42 (2 pNI each, 100 pl per well) at 37°C for three days. Under these conditions
highly aggregated, fibrillar AR is adsorbed and immobilized on the surface of the
~well. The coating slolution is then removed and the piates are dried at room
temperature for 2-4 hours. (The dried plates can be stored at -20°C). Residual
binding sites are blocked by adding 300 wiwsll phosphate-buffered saline containing
0.05 % Tween 20 (T-PBS) and 1 % bovine serum albumin (BSA). After 1-2 hours’
incubation at room temperature the plates are washed 1 x with 300 ul T-PBS. A
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solution of 20 nM biotinylated AB1-40 in 20 mM Tris-HCI, 150 mM NaCi pH 7.2 (TBS)

containing 0.05 % NaNs and serially diluted antibody is added (100 yi/well) and the

plate incubated at 37°C overnight. After washing 3 x with 300 pl T-PBS a

streptavidin-POD conjugate (Roche Molecular Biochemicals), diluted 1:1000 in T-

PBS containing 1% BSA, is added {100 ul/weil) and incubaied at room temperature

for 2 hours. The wells are washed 3 x with T-PBS and 100 ul/weit of a freshly

prepared tetramethyl-benzidine (TMB) solution are added. [Preparation of the TMB

solution: 10 ml 30 mM citric acid pH 4.1 (adjusied with KOH} + 0.5 mi TMB (12 mg

TMB in 1 ml acetone + 9 ml methanol} + 0.01 mi 35 % H205). The reaction is
C. stopped by adding 100 pliwell 1 N H,SO4 and absorbance is read at 450 nm in a

microtiter plate reader.

Result:
Figure 8 shows that MS-Roche IgG1 antibodies prevented inorporation of
biotinylated AR1-40 into preformed AB1-40/AB1-42 aggregates. The AB-neutralizing
capacity of these full-length human IgGs was similar to that of the mouse
monocional antibody BAP-1 which had been generated by a siandard immunization
procedure and specifically recognizes amino acid residues 4-6 of the ABpeptide
when analyzed by the Pepspot fechnique as described in example 7. Mouse
monoclonal antibody BAP-2 which also reacts exciusively with amino acids 4-6
C (Brockhaus, unpublished) was significantly less active in this assay. An even lower
activity was found with the AB1-40 C-terminai specific antibody BAP-17 (Brockhaus,
Neuroreport 9 (1998), 1481-1488) and the monocional antibody 4G8 which
recognizes an epitope between position 17 and 24 in the AB sequence (Kim, 1988,
Neuroscience Research Communication Vol. 2, 121-130). BSA at a concentration of
up to 10 pg/mi did not affect i_ncorporation,of biotinylated AB and served as a
negative control. However, at higher concentrations, i. e. > 100 ug/mi, BSA has been
reported to inhibit binding of bictinylated AR into preformed Af fibers (Bohrmann,
(1999) J Bio} Chem 274 (23), 15990-5) indicating that the interaction of BSA with AB
is not of high affinity. '
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| gG AEFRRD LVFFAE VFFAED FFAFDV Pept I de-ratio Peptide- Peptide- ratio ratio
2- 71BSA 17-221 BSA 18- 231 BSA 19- 241 BSA 17-2212-7 18-2312-7 19-2412-7 3.3 17
11 16 11 0,65 0.94 0.65 7.12 19 11 13 11 0.58 0.68 0.58 9.1 16 7 16 14
0.44 1,00 0.88 3AH7 22 3 16 15 0.14 0.73 0.68 7.9142 13 5 8 6 0. 13B! AUB 2005
0-46 7.9H3 in 6 8 6 OA6 0.62 0.46 1 7.9E7 0 5 16 10 0.17 0.53 0.33
7.11H2 10 6 7 6 0.60 0.70 0.60 8.2.H2 is 10 15 14 0.56 0-83 0.78

3, 6. HokZafpdid HMA:7 iFhifem O 7. 7 9 71

0 01 TR, 15 e Aainihifhiith Dadsay) Réiegge] o bidtnPatRi DARIe Rl 4
1 0. 05aggﬁ@gzﬂeﬂS&BBAP-2 21 111 0.05 0.05 0.05 468 121 201233201
6FIOis |l 1 10.06 0.06 0.06 6F/3D 1 111111-Anay 3116 2 1 30,13
0.06 0,19 Table 7: Reactivity of M5-R I gGs and nouse nonocl onal anti bodi es
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( FFAEDYwtibddles rtetindac®fdepolymerization of aggregated AB. Biotinylated AB1-40 was

first incorporated into preformed AB1-40/A31-42 fibers before treatment with various
anti-AB antibodies. Liberation of biotinylated AR was measured using the same

assay as described in the polymerization assay.

Experimental procedure:

NUNC Maxisorb microtiter plates (MTP) are coated with a 1:1 mixture of Ap1-40 and
AR1-42 as described in the polymerization assay. For incorporation of biotinylated Ap
the coated plates are incubated with 200 pl/well 20 nM biotinylated AB1-40 in TBS
containing 0.05 % NaN; at 37°C overnight. After wéshing the plate with 3 x 300
uliwell T-PBS, antibodies serially diluted in TBS containing 0.05 % NaN; were added
and incubated at 37°C for 3 hours. The plate was washaed and analyzed for the
presernce of biotinylated AR1-40 as described above.

Result:
Figuras 9A to D shows that the inventive aniibodies induced de-polymerization of
( aggregated AB as measured by the release of incorporated biotinylated AB1-40. The
MS-R antibodies and the mouse monoclonal antibody BAP-1 were similarly active
whereas the BAP-2, BAP-17 and 4G8 antibodies were clearly less efficient in
* liberating biotinylated AB from the bulk of immobilized AR aggregates. BAP-1 can
clearly be differentiated from the MS-R antibodies by its reactivity with cell surface
full-length APP (see Figure 15), and antibodies like BAP-1 with such properties are
not useful for therapeutic applications as potential autoimmunological reactions may
be induced. It is interesting to note that BAP-2, despite its specificity for amino acid
residue 4-6 which is exposed in aggregated AP has a clearly lower activity in this
assay indicating that not all N-terminus specific antibodies a priori are equally
efficient in releasihg AP from preformed aggregates. The MS-Roche 1gGs are clearly
superior to BAP-2 with respect té the depolymerizing activity. The relatively low



the ELI SA read-out (optical density) obtained with peptide-co nj u gated and
non- conjugated BSA are given. The signal intensities obtained with the
17-22, 18-23 and 19-24 peptides in relation to the 2-7 peptide are al so
indicated. * this antibody is specific for sequence 8-17 and does not
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derivatives of Ms-Roche #7.12 were used as donors of the light chain
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EXAMPLE 12: Epitope analysis by ELISA on peptide conjugates.

The following heptapeptides (single leiter code) were obtained by solid-phase
synthesis and purified by liquid chromatography using the techniques known in the
art.

AEFRHDC
EFRHDSC
FRHDSGGC
RHDSGYC
HDSGYEC
DSGYEVC
SGYEVHC
YEVHHQC
EVHHQKC
VHHQKLC
HHQKLVC
HOKLVFC
QKLVFFG
 KLVFFAC
LVFFAEC
VFFAEDC



Roche#7. 11. H1x7. 2. L1_FS) kvvas created encoding L-CDRI, 2,3 of parental clone
#7.211 and HCDRI, 2,3 of parental clone #7.1 |I.HL. 2) Using restricti
erdonucl eases Xbal and Acc651 an L-CDR1l coding fragnent was excised from

pl asm

d 1 (e.g. pW9_Fab- M5- Roche#7Al. H2-FS) and the thereby obtaine

vector backbone was then ligated to the L-CDRL fragnment of plasmd 2

pMk9 Fab- M5- Roche#7.12. L1 _FS) genera
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ted by Xbal and Acc651. Thereby
d (nonencl ature: pMg-Fab- M 8% 1 AUS 20%

Roche#7. 1| . H2x7.12. LI (L-CDRI) _FS) was created encoding L-CIDRI of pa
cl one F-ABDVGwhile L-CDR2,3 and H-CDRI, 2,3 are derived from parental clone
#7.1 1IEAMEDVE3CUsi ng restriction endonucl eases Xbal and B@H an L-CDR1 and

L- CORCAEDMERG fragnent was excised fromplasmd | (e.g. pM9-Fab- Ms-
Roche#Zpydske- FS) and the thereby obtai ned vector backbone was then |igated
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pMk9_ Fab Ms- Roche#7. 11 . H2x7. 12. LI (L- CDR1+2) FS) was c
1 and L-CDR2 of parental clone #7.1211 while L-CDR3 an
re derived fromparental clone . #7.11. H2. Illustrative e

for thGNQﬁQ'?\'érent cloning strategies as well as for sequences donor
reci pi eKGAIGnes are given in table 8. After large scale expression and

purifi

CaliMWviGtheir affinities were deternmined on AP (1-40) fibers.

Furt heChf®GWKE) val ues for. sel ected cross-cloned M5-R Fabi anti bodi es

gi ven
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The peptides were dissolved in DMSO to arrive at 10 mM concentration.

Bovine Albumin {essentially fafty acid free BSA , Sigma Lot 112F-9390) was
dissolved to 10 mg/m! in 0.1M sodium bicarbonate and activated by addition per mi
of 50 pl of a 26 mg/mi solution of N-succinmidyl-maleinimido propionate (NSMP,
Pierce) in DMSO. After 15 minuies reaction at room temperature the activated BSA
was purified by gel filiration {(NAP-10, Pharmacia) in PBS with 0.1% sodium azide
as solvent. 50 y! of NSMP activated BSA ( 8.7 mg/ml) was dijuted with 50 pl of PBS,
0.1% sodium azide and 10 pl of peptide solution (1 mM in DMSQ) was added. As
negative conirol activated BSA was mock-treated without peptide addition. After 4
hrs at room temperature the reaction was stopped by addition of 10 ul of 10mM
Cystein. An aliquot of the conjugate reaction mixture was diluted 1:100 with 0.1M
sodium bicarbonate buffer and immediately filied info the wells (100 ul) of ELISA
platés (Nunc Immuno-Plate). After standing 16 hrs at 4°C 100 pl blocking buffer (as
above) was added fo each well and incubated for another 30 minutes. The plates
were washed with 2x300 uliwell TBST (as above} and filled with 100 pl antibody at
10 pg/mi or 2 pg/ml in biocking buffer. The plates were kept 16 hours at 4°C and
washed with 2x300 ul TBST. 100 uliwell HRP-conjugated anti-human Ig H+L
{Pierce, dilution 1:1000 with blocking buffer) was added and incubated for 1 hour at
ambient temperature. The plates were washed with 3x300uliwell TBST. Colour
developme'nt was started by additi.on of 100 i ietra-methyl benzidine/h_ydrogen
peroxide reagent. The reaction was stopped after 5 minutes by addition of 100
pliwell 1M sulfuric acid and the optical density is measured by an opficalreader
(Microplate Reader 3550, BioRad) at 450 nm. For comparison mouse monocional
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antibodies were analysed in the same way, except using as revealing agent HRP-

labelled anti-mouse g insiead of anti-human Ig.

Employing specific of the above described heptapeptides derived from AB, specific
ELISA-tests as described herein above were carried out. Preferably, inventive
antibodies comprise antibodies which show, as measured by of optical densities, a
sighal to background ratic above *10" when their reactivity with an A-beta derived
peptide (AEFRHD; amino acid 2 to 7 of A-beta) is compared to an non-related
protein/peptide like BSA. Maost preferably, the ratio of optical densities is above “5"
for a corresponding reaction with at least one of the following three AR derived
( peptides: (VFFAED; amino acid 18 to 23 of AB) or (FFAEDV, aminc acid 19 {o 24 of
AB) or (LVFFAE; aminc acid 17 to 22 of AB).

Corresponding resulis for the inventive parental and/or maturated antibodies are

shown in the following two tables:
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MS-RigG AEFRHD LVFFAE  VFFAED FFAEDV Peptide-ratio Peptide- Peptide-
i _ ratio ratio
# 2-7/BSA 17-22/BSA  18-23/BSA 19-24/BSA  17.22/2-7 18-23/2-7  19-24/2-7
33 17 i1 16 11 0.65 0.94 0.65
7.12 19 11 13 11 0.38 0.68 0.58
81 i6 7 16 14 0.44 1.00 0.88
3.4H7 22 3 16 15 0.14 0.73 0.68
7.9H2 13 5 8 6 0.38 0.62 0.46
7.9H3 13 - 6 8 6 0.46 0.62 0.46
7.9H7 30 5 16 10 0.17 0.53 0.33
7.11H2 10 6 7 6 0.60 0.70 0.60
C 32H2 18 10 15 14 0.56 0.83 0.78
3.6.H5x3.6.L2 11 7 9 8 0.64 0.82 0.73
7.11iﬂ(i>i’;.9.l- 14 8 10 9 0.57 0.71 0.64
8.2.H2x8.2.L1 13 26 25 - 25 1.54 1.92 1.92
Mouse mab |
BAP-1 21 1 3 0.05 0.05 0.05
BAP-2 21 1 1 0.05 0.05 0.05
438 1 23 20 1 23 20 1
6E10 i8 1 1 i 0.06 0.06 0.06
6F/3D* 1 1 i 1 1 1 1
Amy 33 16 2 1 3 0.13 0.06 0.19

Table 7: Reactivity of MS-R 1gGs and mouse monocional antibodies BAP-1, BAP-2,
(468, 6E10 Amy-33 and SF/3D with BSA-corjugated AP heptapeptides 2-7
(AEFRHD), 17-22 (LVFFAE), 18-23 (VFFAED) and 18-24 (FFAEDV). The ratios of

the ELISA read-out (optical density) obfained with peptide-conjugated and non-
conjugated BSA are given. The signal intensities obtained with the 17-22, 18-23 and

19-24 peptides in relation to the 2-7 peptide are also indicated. - this antibody is
-specific for sequence 8-17 and does not recognize N-terminal or middie epitope

sequences.
EXAMPLE 13: Combination of optimized H-CDR2 and L-CDR1 by cross-~cloning

The m.odular design of the HUCAL library allows exchange of complementarity
determining regions (CDRs) of two different Fab encoding genes in a simple cloning
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step. For a further improvement of affinity the independently optimized H-CDR2 and
L-CDR1 from matured clones with the same H-CDR3 were combined, because there
was a high probability that this combination would lead to a further gain of affinity
(Yang et al., 1995, J.Mol.Biol. 254, 392-403; Schier et al., 1996b, J.Mol.Biol. 263,
551-567; Chen et al, 1999, J.MolBiol. 293, 865-881). Whole light chains, or
fragments thereof, were transferred from an L-CDR1 optimized donor clone to a H-
CDR2Z optimized recipient clone. Donor and recipient ciones were only combined, if
both carried identical H-COR3 sequences. All donor and recipient clones carried the
VH3-Vx3 framework. | _

This was accomplished by transferring whole light chains from the L-CDR1-
( optimized donor cione to the H-CDR2-coptimized recipient clone. Epitope specificity
was conserved by only combining clones with the same H-CDR3. By light chain
exchange a H-CDR2-optimized clone obfained only an optimized L-CDR1, if the
exchange occured between clones with the same L-CDR3. If the L-CDR3 of the
ciones 1o be combined was different, the H-CDRZ-optimized cione acquired in
addition to the optimized L.-CDRY another L-CDR3 (L-CDR2 remained the HuCAL
consensus sequence (Knappik ef al., 2000)) and when derivatives of MS-Roche
#7.12 were used as donors of the light chain L-CDR1, 2 and 3 were exchanged in
the H-CDR2-optimized acceptor clone. Three different cloning stratégies were
employed:

1) Using restriction endonucleases Xbal and Sphl the whole antibody light chain
(- fragment was excised from plasmid 1 (e.g. pMx8_Fab_MS-Roche#7.11.H1_FS)
and the thereby obtained vector backbone was then ligated {o the light chain
fragment of plasmid 2 (e.g. pMx9_Fab_MS-Roche#7 2.11_FS) generated by
Xbal and Sphl digest. Thereby a new plasmid (nomenclature: pMﬁ{g_Fab_MS—
- Roche#7.11.H1x7.2.L1_FS) was created encoding L-CDR1,2,3 of parental clone
#7.2.L1 and H-CDR1,2,3 of parental clone #7.11.H1.

2) Using restriction ehdonucleases Xbal and Accé5t an L-CDR1 coding fragment
was excised from plasmid 1 (e.g. prQ_Fab_MS-Roche#7.11.H2___FS) and the
thereby obtained vector backbone was then ligated to the L-CDR1 fragment of
plasmid 2 (e.g. pMx9_Fab_MS-Roche#7.12.L1_FS) generated by Xbal and
AccB5l. Thereby a new plasmid (nomenciature: pMx9_Fab_MS-
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Roche#7.11.H2x7.12.L1(L-CDR1)_FS) was created encoding L-CDR1 of
parental clone #7.12.L1 while L-CDR2,3 and H-CDR1,2,3 are derived from
parental clone #7.11.H2.

3) Using restriciion endonucleases Xbal and BamHl an L-CDR1 and L-CDR2
coding fragment was excised from plasmid 1 (e.g. pMx9_Fab_MS-
Roche#7.11.H2_F3) and the thereby obiained vector backbone was then ligated
to the L-CDR1 and L-CDR2 fragment of plasmid 2 (e.g. pMx9_Fab_MS-
Roche#7.12.L1_FS) generated by Xbal and BamHl digest. Thereby a new

o plasmid (nomenclature: prQ_Fab_MS—Roche#7.11.H2x7.12.L1(L-

(__ CDR1+2)_FS) was created enceding L-CDR1 and L-CDR2 of parental clone

 #7.12.L1 while L-CDR3 and H-CDR1,2,3 are derived from parental clone
#7.11.H2.

Nustrative examples for the different cloning strategies as weil as for sequences

“donor and recipient clones are given in table 8.

After large scale expression and purification their affinities were determined on AR
(1-4Q) fibers. Furthermore, Kp values for selected cress-cloned MS-R Fab/antibodies

are given in appended Table 8.
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for annyI0|d plaque decoratlon in vivo.
adm ni stered Lv. and after 3 days the brains were perfused with saline and
prepared for cryosection, |In another study,the mce were exposed to higher
concentrations of the antibodies, Le, 2 ng injected i.v. at day O, 3,7 and
6, and sacrificed at day nine. The presence of the antibodi es bound tg

anyl ol d plaques was assessed on unfixegg cryostat sections by double-| Hehlb2006
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Table 9: Kp values for crosscioned MS-R Fab binding to Af1-40 and AB1-42 fibers

as determined in the Biacore. The preparation of crosscloned Fabs is described in

- example 13, The Kp values were determined by kinetic curve fitlings and corrected

for the content of active Fab present in each sample as described in the text. Some

of the Fabs were additionaily purified by size exclusion chromatography or

preparative ultracentrifugation to remove aggregated material. (L1), the H-CDR2-

matured acceptor clone received anly L-CDR1 from the L-CDR1 improved donor
clone; (L1+2), the H-CDR2-matured acceptor clone received L-CDR1+2 from the L-
CDR1 improved donor clone.



bet ween HE293/ APP ad HEK293 cells are due to different cell size. A FACScan

I nstrunent was used in conbination with the Cell quest Pro Software package
(both Becton Dickinson). Exanple 16; List-of identified SEQ ID NGs relating
to inventive anti body nolecules The appended table 10 relates to sequences -
as defined herein for some specific inventive antibody nol ecul es. AUG 2906 2005
-,I- ~cwCDr4 ~4- O N~r ~owC5 M@&na) UDwOC rgnbr mwwmO~ mO0~
C~-COmZ) nO rzcn (n ~lrol~ NNPnRVRT, M-IM 0 00 CD <71 ~A Lnl pkr) 00

00 x NERXafmpIe) w(m GiaveD dinf{ieid plaq'ue rdecdratigh G CeF Iﬁ@u@& n%abr“di‘? n mrn
m-IvITIJI |- ~t, com-r r~m::, ECD1.0 co

C) LM Alzhsigers d@eaﬁ&as reveatsdlby c¢qu¢1a\lvla§er 5cannmg\|nm:m3ﬁqny1 amdm m m m

nmmm COI\/[]NP . MLnlr, G . ro u-~-m~ ~ 1-0 ko ~o YD
r-|1 Crgi'zgct,'wq_l&)s' ~0O ~0or, mmrnmmmmmmmmmmmmm a]

co a) WCOOI’|J 11, ~ocoCD-~I-~owCDr~(DMLOMO ~14 t, ~mcg m

mmzr vi- Ir ~1- Lr~~ 2z 00 Lo a- LoLnLr~C~mromnmmmmmmmm
m m m Selected MS-RdJg@! antibodies wvarp festash i ARR/RSZ nioubte-trensgynic, mice> m Ln

f-.m fpig;r]erencte Rithards"dt s, mS%n Neltdsi A8t OvEl. 27, Program No. 5467, 2001)
' for amyloid plague decoration in vivo. The antibodies (1 mg/mouse) were
administered i.v. and after 3 days the brains were perfused with saline and prepared

for cryosection. In another study the mice were exposed to higher concentrations of

\ the antibodies, i.e. 2 mg injected i.v. at day 0, 3, and 6, and sacrificed at day nine.
( The presence of the antibodies bound to amyloid plagues was assessed on unfixed
cryostat sections by double-labeled indirect immunofiuorescence using goat anti-

human igG {H*L) conjugated to either Cy3 (#109-165-003, Jackson lmmuno
Research) followed by BAP-2-Alexa488 immunoconjugate. Imaging was done by

- confocal laser microscopy and- image processing for quantitative detection of
colecalizations by IMARIS and COLOCALIZATION software (Bitplane, Switzerland).

Typical examples are shown in Figures 10-14. All of the MS-R antibodies fested

werg found positive in immunocdecoration of amyloid plagues in vivo, aithough some

variability was noted.

Example 15: Investigation of binding of different monoclonal antibodies to

"

amyloid precursor protein (APP) on the surface of HEK283 cells:

APP is widely expressed in the central nervous system. Binding of antibody to cell
surface APP may lead to complement activation and cell destruction in healthy brain
areas. Therefore, it is mandatory for therépeutic A-beta antibodies to be devoid of
reactivity towards APP. High affinity antibodies against the N-terminal domain of A-
beta (e.g. BAP-1, BAP-2) recegnize the respective epitope also in the framework of
- APP. In contrast, the antibodies against the middle epitope {(e.g. 4G8), and the
antibodies of the invention are surprisingly unable to recognize to csll sur_faf:e APP,
Thus, antibodies of the invention which decorate A-beta, but not APP in vivo, are

superior to non-selective antibodies.
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2006 Cdainms 1. An antibody nol ecul e capable of specifically recognizing two

regi onsHef michiod 6F ﬁﬂw'%gﬁmé%@%e!l WRBHA iR th@%lrf 'Réétl\i@ghﬁ’é‘ oﬁﬂl%‘rrésééﬁcé he

am no acid sequence as shown in NO or a ragrren

t her eof(Fb.hd‘l)/\mﬁaéUFed bﬁéioyecy)h@matygindmatam@dhmcehlandmgn@f e thspegtieace

VIi HQKLVF AE- DVi S shown in or.a.fra her eof 2. _

ant | od BTk e BRTETETNEL S IhePBi eR: Ao tety Ihevl OPRassh 1oe  at

| east tdfﬁra@‘@f@&@é&ltl-im%fbéﬁ’s ﬁfﬁhéh?eé{\ﬂtﬁé“u"r‘wﬁdﬁ@ed YO 4tRG1 RRE cell é&fﬁ‘be RppThe

anti body nol ecule of claim]l 2, wherein said antibody nol ecul e
As an example, anfibodies BAP 1 and BAP-2 against the N-terminal domain show a
significant shift of FL-1 signal in HEK293/APP (thick line) compared io untransfected
HEK293 cells (doited line). The 4G8 antibody (specific for the middle A-beta epitope)
and all antibodies of the invention (specific for N-terminal and middie A-bets
epitopes) show no significant shift in flucrescence. Differences in basal fluorescence
between HE293/APP ad HEK293 cells are due to different cell size. A FACScan

C ~ instrument was used in combination with the Cellguest Pro Software package {both

Becton Dickinson).

Example 16: List of identified SEQ ID NOs relating to inventive antibody

molecules

The appended table 10 relates to sequences as defined herein for some specific

inventive antibody molecules.



recognizes in the first region an am no acid sequence conpri sing: AEFRHD,

EF, EFR, FR, EFRHDSG EFRHD or HDSG and in the second region an amno acid
sequence conprising: HHXKL, LV, LVFFAE, VFFAFD.or VFFA, FFAEDV. 4. The

anti body nol ecule of any -one of clains | to 3, wherein said antibody -

mol ecul e conprises a variable VHregion as encoded by a nucleic acid 271 AUG 7008

nol ecul e as shown in a SEQ ID NO selected fromthe group consisting of SEQ
1 | AW/ 1 H oW | NCY

IDNO 3, 5o0r 7 HfegH-phA—as—shewar+——a—SEQH ;
sel ected ffomthe i hg of | SEQ flI : Jl, 6|l gnd B.| 5. [The
ant i body 1l ecul e cljai|ms tq 3, greih said anfilbad
mol ecul e @npri ses /i —-Ir egijop las entoded [by k nucl el d aciid
nol ecul e & shown Ndsel eét d_qf{oogéhgﬂg‘_ropg%%n i stling|of SEQ
IDNO 9, 91 and 1 el 5 eegfalR| ARl aNA TR @ SIS
sel ected ffomthe g -gE B-INOst—110—-12 -and B4 ~-IM] 21
AUGUST 205 6. T | ecullejof jany |ohej of (clains |l |tp |5, erein
said anti bpdy nol ¢ sj at |l ¢ast| gqne CDR3 of | ap |VLL7regilon as
encoded by a nucl cule (as shiown|i p SEQ|11){ NCs: {1p,| 17]or 19 or
at | east dhe CDRJ sequience pfl an|Vl:lkriegi on as ishown iln| SEQ I D
NOs: 16, ¥ or 2( Nwr%h%%mﬁ&ﬁﬁrﬁi@@ﬁ?e:&@m§ﬁmt | east
one CDR3 an Vi eihe ?\d}rycﬁmrﬁ?ﬁr\iﬁmarﬂfﬂv!ﬂ‘mf 24 shown i n
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fromthe group consisting of SEQID NO 4, 6, 8, 33, 35, 37, 39, 41, 43, 45,
89, 295, 297, 299, 301, 303, 305, 307, 309, 311, 313, 315, 317, 319, 321 and
323 or a variable VL7region regi on as.g@ncoded by a nucl eixg sggivdrpdecul e as
shown in a SFQ ID NO sel ected fromthe group consisting of SEQ ID NO 9,

11, 13, 46, 48, 50, 52, 54, 56, 58, 90, 324, 326, 329, 330, 332, 334, 336,
338, 340, 342, 344, 346, 348, 350 apfhime2 or a variable VL-region region as
shown in a SEQ ID NO selected fromthe group consisting of SEQ ID NO 10,
12, 14,47, 49, 51,53,55,57 59, 91, 325 327, 329, 331, 333, 335, 337, 339, 341, 343,

345 347 349 51 | | f cl 8,
said anti blody d?}hﬁ’?%ﬁé’ 9@'&? S#able ?)‘:—Eﬂf’n I E&y%ﬂoﬁgéﬂg@géﬂ%ﬁé‘?ﬂ%%ﬁ%ﬂe;gl d
nol ecul e as shgmmp '\%ﬁﬁ@&[ﬁ@ Meﬁ%@ﬁﬁ%@éﬁ@oﬁﬁ%% 19E aﬁtlﬂ@édl@?éqgneﬁﬂé‘ region

as shown in SE 89 or a variable -region as encoded a nucleic
aci d nol ecul e a’sEElHdelYnaﬂ@wnll)l Q) [ONGr1 ar ¥ fimpmbntctherdbf atrdegheramas shown

in SEQ | D NG The anti body .nol ecul e. of a to 9,
whereim said anlé BOAM METEEPENEY HE FHRD A tennaye N THOKSHTIHIDYS. .
F(ab) - f ragnent ,sandebih) SRQIHALIENSr 2 BaghdiliRe&lTal N anti body, a chi ITEI‘I c
anti body, a CDR-grafted ant| body, a bival ent antibody-construct, a

synthetic antibody or a cross-cloned antibody. 11. The anti body nol ecul e of
any one of, cl ai 0,10, id,at .| east ns of P-Mforma
conf or mat ifonal ']g‘%aflgb%dyoﬁmﬂ& §SPFFP u?ﬁ‘@greérb?at“iﬁ’ém\’,@?m‘%%@ QHEPHYES? nol ecul e
of claim8 or IPieaihbQoAsceaivh eﬁﬁ%%cﬂk%“tﬁﬁﬂﬁ@%@&?( ﬂs%fgsﬂl.em ed fromthe
group consisting of M5-R #3. 3H x3. 4L9; ,2;  M5-R 93.6148
X 3.6L2; M5-R 47AH2 X 7 2L1;  MS-R #7.9H2 x 7.12L2; I\/B—R #7.9H4 x 7.12L2;
Ms-RET.ITHL x7..1 ILI; #7111 X7..2L1; - R 43/ 3
#3 4113 X|j3AL7;ljhe qgoﬂ% ra C\Qesofll}la@l 1T or 2 wherein sai f(bo y molec%sa

recognizes in the first region an amino acid sequence comprising: AEFRHD,

EF, EFR, FR, EFRHDSG, EFRHD or HDSG and in the second region an

amino acid sequence comprising: HHQKIL, LV, LVFFAE, VFFAED or

VFFA, FFAEDV.

4, The antibody molecule of any one bf claims 1 to 3, wherein said antibody
molecule comprises a variable Vy-region as encoded by a nucleic acid
molecule as shown in a SEQ ID NO selected from the group consisting of
SEQ ID NO: 3, 5 or 7 or a variable Vy-region as shown in a SEQ ID NO:-
selected from the group consisting of SEQ ID NOs: 4, 6 and 8.

5. The antibody molecule of any one of claims 1 to 3, wherein said antibody
molecule comprises a _variable‘ Viregion as encoded by a nucleic acid
molecule as shown in a SEQ ID NO selected from the group consisting of"
SEQ ID NO: 9, 11 and 13 or a variable Vy-region as shown in a SEQ ID NO
selecied from the group consisting of SEQ ID NOs: 10, 12 and 14.



M5- R 93AH7 x 3AL9; MS-R #3.4117 x 3AL7; M5-R 0.6115 x 3.61,1; M-R #7.2H2
X 7.2L1; MS-R #7.4H2 x 7.121,2; MS-R #7.9112 x 7.2LI; MS-R #7.9H2 x
7.12L1; MS-R #7.1 | H2 x 7.2LI; -102- 1@l AUGUST 2006 NB»ZEQA%&UQ;% W% x 7.9LI;
M5-R #7.11 H2 x 7.12L | or M5-R #8.1H x 9. 21,1 as defined in Table 10. 13.
The anti body nol ecul e of any one of clains 10 to 12, wherein said cross-

cl oned antg bodyriasanighiy afbldciid a@h@y e %@mﬁmﬁStoa%wm@&' £aid/ bt 115&%' on as

encoded by a nucleic acid nolecul e as shown in a SEQ I D NO sel ec from
the group consimdléewle eHmBHEDS| D N@st @ CBR3 86,an3F -refion 42 endddedBBy a294, 296,

298, 300, 302, 304, 30 08, 31 312, 322
variable VIi-r 380181? C?E]r?g?ﬂ‘\lei sg‘bgﬁﬁllsﬁﬁ@g@%ééegﬁmi gfleg or e
consi sting of $iski Bnbd ackBseqiencedt an&gu-re%ﬂem #A3hodR in §Eg l@ﬁﬁOsZ?@ 18299, 301,

303, 305, 307, 309, 311, 313, 315, 317 321 and 32 vari abl e VL, -
regi on regi on & 2@m@dfwedv11@9mlasmd\ah‘ebmﬂyanoldcmIcemnpheesm lwsbme CPhR3 cﬁEQ I D NO

sel ected fromth gro cons | D, NO

29, 90, 324, 338V %en‘%%‘[qu’g{sﬁnuaﬁg a %Qm%‘ﬂ’ge a%&E"W%A’ASSZQQ% 348 350
and 352 or a VNO@Q‘lezybr 2% 6Qhﬂ@a§t%ﬁé @D@mﬁiﬁ@%ﬂ ﬁqﬁeéggfhﬁ)\%\ﬁ ect ed
fromthe group consisting of SEQ | 9, 53, 55, 5 91, 325,
327, 329, 331, aSSBJWIB@ESEQE?N(RQZ,M%?,% 345 347, 349, 351 and 353. 14.
A nucl ei ¢ acid nol ecul e encodi ng an anti body nol ecul e of any one of clains

| to 13, 15. A vector conprising the nucleic acid nolecule of claim114. 16.

A host celd  conmeizntipsdyt MBle¢ERtdan9fontlRicRikS 1 76, vﬁweaﬁ@% dnfibody'R
preparation of an antibody nolecule of any one of “cl'ai ns to 13 conpri sing

culturing the tsdgcteéédom e grdupi congitinghdEMSRoBdi7tand RS ot hmﬂfﬁmﬂyl-quBBylnt hesi s

of sald antibody, (ol SEMsR-F1% &r28 Wa wiitdeid VSR ALY BPW is FRHAETHh Tableo™ S

cul ture.
10.

8. The antibody molecule of any one of claims 1 to 7, wherein said antibody is
selected from the group consisting of MSR-3, -7 and -8 or an afﬁnity—mafured
version of MSR-3, -7 and -8, wherein said MSR-3, -7 and -8 or said affinity-
matured version of MSR-3, -7 and -8 as defined in table 10 comprises a
variable Vg-region as encoded by a nucleic acid molecule as shown in a SEQ
ID NO selected from the group consisting of SEQ ID NO: 3, 5, 7, 32, 34, 36,
38, 40, 42, 44, 88, 294, 296, 298, 300, 302, 304, 306, 308, 310, 312, 314, 316,
318, 320 and 322 or a variable Vy-region as shown in a SEQ ID NO selected
from the group consisting of SEQ ID NO: 4, 6, §, 33, 35, 37, 39, 41, 43, 45,
89, 295, 297, 299, 301, 303, 305, 307, 309, 311, 313, 315, 317, 319, 321 and
323 or a variable Vi-region region as encoded by a nucléic acid molecule aé
shown in é SEQ ID NO selected from the group consisting of SEQ ID NO: 9,
11, 13, 46, 48, 50, 52, 54, 56, 58, 90, 324, 326, 328, 330, 332, 334, 336, 338,
340, 342, 344, 346, 348, 350 and 352 or a variable Vi-region region as shown
in a SEQ ID NO selected from the group consisting of SEQ ID NO: 10, 12,
14, 47, 49, 51, 53, 55, 57, 59, 91, 325, 327, 329, 331, 333, 335, 337, 339, 341,
343,345, 347, 349, 351 and 353.

9.  The antibody molecule of claim 8, wherein said antibody comprises a variable

Vy-region as encoded by a nucleic acid molecule as shown in SEQ ID NO: 88



18. A conposition conprising an anti body nol ecule of any one of clains | to
13 or an antibody nol ecul e produced by the nethod of claim17. -103- 21
AUGUST 2006 19. The conposition of gdai m 18, which is a;ppgusecesti cal or a
di agnostic conposition. 20. Use of an antibody nol ecul e of any one of
claims I to 13 or an anti body nolecule produced by the nethod of claim17,

of a nucleic gghdaAMIe L RsRh as ShAMnI¥EQID NOVEESO] viabfd @) -Faglch #4r a host
of claim 16 for the preparation of a pharmaceutical conmposition for the

preventi on andherdet byax mushdic afid smadéwidassshowngn GEQ HAN@:tI amyvaialilsgenesi s
and/ or anyl oi 4;pl ague formati Use of an antibody nol ecul e of any one
iR s R o S Do

of clains 1 to | e produced by the nethod of claim
17 for the preparation of a diagnhostic conposition for the detection of a
di sease associated wth anyl oi dogenesi s and/or anyl oi d- pl aque formati on.
22~ Use dN. an Tawtartibdgy mullesld ef afiy any obrlimé Ictoa? nwhdreinosaid avtibaty ant i body
nol ecul e produced .t he thod .of .claim 17 for t pt epar ati f a

phar maceut i ca|m‘§8‘i+€%§§ £ @?@ﬂ&o@ﬁénﬁﬁﬂgpﬁlé&aﬁ@& ?)rﬁgtf)'ji@%’ﬁﬂ ‘of gzrzﬂﬁé'ques. 23.
Use of an ant ifyadnfroh eﬁHél@-cHéiua&YﬁH?ﬂ?, Qf cRinfdr® atibRlyl 3 CDRIprAd body

nol ecul e produced by the nmethod of claim 17 for the pieparation of a

phar maceut i calantioardyo s ibivabent fitibgslyswnstenct,rensymihetic iaptibalyairrestros-donddoi d

pl aque formati o 4. The use of clainms 20 or 21, wherein said disease is
denmentia, Al z#8 ¥ s di sease, notor neuropathy, Down's syndrone,
Creutzfeld Jacob di sease, hereditary cerebral henorrhage with anyl oi dosi s

‘Dutch type, Parkinson's disease, HV-related denentia, ALS or neuronal
di sor der d1r el dthedntibodyyinnigeulz®f aky one ofiginings htp Hh vderdib oalyl atidastdmioe of any

one of clainms 1.to nucleic. acid l.Lecule of claim19. a vector of

laim 20 or o Tt AT Spipndsticsal SiSREpFa e GRRl GiPR Tt on of an
anti body nol ecule as defined in any one of clains | to 13 conprising the _
steps of -104- 21 AUGUST 2006 (a) constructing a library of diversified Fab

ant i body 12r agrihstantibedsi meldctle ofclatm Srari Wowhersbrisid eiosyyclaned adidbpdpise CDR3 of

an VH-region as, encoded by a nucleic acid nolecule as shown in SEQ I D NGs:
21, 23 or 25 SGEcit gy %’é’%ﬁﬂéﬁ%ﬁﬁfﬁo aci d sequence Of an VHrcgion as

shown in SEQ INpsI¥CE3 382x3 2001 26;
MS-R #3.6H5 x 3.6L.2;
MS-R #3.6H8 x 3.6L.2;
MS-R #7.4H2 x 7.2L1;
MS-R #7.9H2 x 7.12L2;
MS-R #7.9H4 x 7.12L2;
MS-R #7.11H1 x7.11L1;
MS-R #7.11H1 x7.2L1;
MS-R #3.4H1 x 3.4L9;
MS-R #3.4H3 x 3.4L7;
MS-R #3 4H3 x 3.4L9;
MS-R #3.4H7 x 3.4L9;
MS-R #3.4H7 x 3.4L7,
MS-R #3.6H5 x 3.6L1,
MS-R #7.2H2 x 7.2L1,
MS-R #7.4H2 x 7.12L2;

MS-R#7.9H2 x 7.2L1;
MS-R #7.9H2 x 7.12L1;
MS-R #7.11H2 x 7.2L1;




(b) testing the resulting Fab optim zation |ibrary by panning against

APl A0O4 ; (c) identifying optim zed clones; and (d) expressing of selected,
optim zed clones. 27. The method of cjgai m 26 further conpiA&&08r Mgt €P (ca)
whereby the optim zed clones are further optim zed by cassette nutagenesis.
28. The nethod of claim 26 or 27, wherein said AP/AP4 in step (b) is

aggr egat ed A%@R#@qlﬁﬁt}@qggqhod of any one of clains 26 to 28, wherein
said identification in step (c) is carried out by koff-ranking. 30. A

met hod for theMi-Badrldt2on7.d2Lhophar maceuti cal conposition conprising the

steps of (a) opid @ L.on %;L an anti body according to the nmethod of any one
of «clains 26 W‘gﬁatﬂﬂd"? 'lf ornmul ating the optim zed anti body/ anti body

mol ecul e Wi th addefBY $l Pheigal |y acceptable carrier. 31. A pharnaceuti cal
conposition prepared by the nethod of claim 30.

13.  The antibody molecule of any one of claims 10 to 12, wherein said cross-
cloned antibody as defined in table 10 comprises a variable Vy-region as
encoded by a nucleic acid molecule as shown in a SEQ ID NO selected from
the group consisting of SEQ ID NO: 32, 34, 36, 38, 40, 42, 44, 88, 294, 296,
298, 300, 302, 304, 306, 308, 310, 312, 314, 316, 318, 320 and 322 or a
variable Vy-region as shown in a SEQ ID NO selected from the group
consisting of SEQ ID NO: 33, 35, 37, 39, 41, 43, 45, 89, 295, 297, 299, 301,
303, 305, 307, 309, 311, 313, 315, 317, 319, 321 and 323 or a variable Vi~
region region as encoded by a nucleic acid molecule as shown in a SEQ ID
NO selected from the group consisting of SEQ ID NO: 46, 48, 50, 52, 54, 56,
58, 90, 324, 326, 328, 330, 332, 334, 336, 338, 340, 342, 344, 346, 348, 350
and 352 or a variable Vi-region region as shown in a SEQ ID NO selected
from the group consisting of SEQ ID NO: 47, 49, 51, 53, 55, 57, 59, 91, 325,
327,329,331, 333, 335, 337, 339, 341, 343, 345, 347, 349, 351 and 353.

14. A nucleic acid molecule encoding an antibody molecule of any one of claims
1 to 13,

15. A vector comprising the nucleic acid molecule of claim 14.

16. A host cell comprising the vector of claim 15.

17. A method for the preparation of an antibody molecule of any one of claims 1
to 13 comprising culturing the host cell of claim 16 under conditions that
allow synthesis of said anﬁbody molecule and recovering said antibody

molecule from said culture.

18. A composition comprising an antibody molecule of any one of claims 1 to 13

or an antibody molecule produced by the method of claim 17,



19.

20.

21.

22.

23.

24,

25.

26.
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The composition of claim 18, which is a pharmaceutical or a diagxlostic

composition.

Use of an antibody molecule of any one of claims 1 to 13 or an antibody
molecule produced by the method of claim 17, of a nucleic acid molecule of
claim 14, of a vector of claim 15 or a host of claim 16 for the prepatation ofa
pharmaceutical composition for the prevention and/or treatment of a disease

associated with amyloidogenesis and/or amyloid-plaque formation.

Use of an antibody molecule of any one of claims 1 fo 13 or an antibody
molecule produced by the method of claim 17 for the preparation of a
diagnostic composition for the detection of a disease associated with

amyloidogenesis and/or amyloid-plaque formation.

Use of an antibody molecule of any one of claims 1 to 13 or an antibody
molecule produced by the method of claim 17 for the preparation of a

pharmaceutical composition for the disintegration of B-amyloid plaques.

Use of an antibody molecule of any one of claims 1 to 13 or an antibody
molecule produced by the method of claim 17 for the preparation of a
pharmaceutical composition for passive immunization against B-amyloid

plaque formation.

The use of claims 20 or 21, wherein said disease is dementia, Alzheimer's
disease, motor neuropathy, Down's syndrome, Creutzfeld Jacob disease,
hereditary cerebralhemorrhage with amyloidosis Dutch type, Parkinson's

disease, HIV-related dementia, ALS or neuronal disorders related to aging.

Kit comprising an antibody molecule of any one of claims 1 to 13, a nucleic

acid molecule of claim 19, a vector of claim 20 or a host cell of claim 21.

A method for the optimization of an antibody molecule as defined in any one

of claims 1 to 13 comprising the steps of



27.

28.

29.

30.

31.
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{(a) constructing a library of diversified Fab antibody fragments derived
from an antibody comprising at least one CDR3 of an Vy-region as
encoded by a nucleic acid molecule as shown in SEQ ID NOs: 21, 23
or 25 or at least one CDR3 amino acid sequence of an Vy-region as
shown in SEQ ID NOs: 22, 24 or 26;

{b)  testing the resuiting Fab optimization Iibrary by panning against
AB/ABS ;

(c) identifying dptimized clones; and

(d)  expressing of selected, optimized clones.

The method of claim 26 further comprising a step {ca), whereby the optimized

clones are further optimized by cassette mutagenesis.

The method of claim 26 or 27, wherein said AP/AP4 in step (b) is aggregated
AB/AR4.

The method of any one of claims 26 to 28, wherein said identification in step

{c) is carried out by koff-ranking.

A method for the preparation of a phannaceuticél composition comprising the

steps of

(a)  optimization of an antibody according to the method of any one of
claims 26 to 29; and |

(b)  formulating the optimized antibody/antibody molecule with an

physiologically acceptable carrier.

A pharmaceutical composition prepared by the method of claim 30.





