WO 2009/ 033309PCT/ CH2008/ 000382 1 Humani zed anti bodi es agai nst the
B-anyl oi d peptide Technical Field 5The present invention relates to
the field&D280%B80y t echnol ogy, nore specifically to RITECHZ0eH/0§0388
humani zed anti bodi es agai nst the beta-anyl oi d peptide. Background Art
10Al zhei mers di sease (AD) is an age-regl ated neurodegenerative

di sorder, which affected in 2006 26.6 mllion people. Forecasts
predict that the prevaueaaezedl AnEibsHidy GgaindR5Qhebp-abyToidi me 1
in 85 persons.worldwide will be living with the di sease (Brookneyer
et 15 al S‘t‘%@’d%) . AD manifests itself as progressive cognitive '
deficits, such as nmenory |loss and a decline in nental abilitites.
Central in the pathogeseshscef ARis the accunul ation of beta-anyloid

peptide. (Abeta) in thg 20 brain, Abeta ., s a cl eavage oduct_ of the
amyl oi & precursor pr O&E‘?npﬁ\ﬁﬁﬁltvﬂﬁvceﬁ‘ '@%é&g}éﬁ??afgf’y%?eg i% t he
anyl oi dogemtc.hpaivhwerhnoilogty , byoBe sgusat faise ldyd tbhéhebyiglidect et ase.
The resul b g ARRIA fagTBRLs 358: Ot iald BB SiA8os he 40
am no aci d peptide (aAbet a40 25 %Slt%e nost abu% nf}l\sgggéﬁggd%hd t he
42 am no acid peptide, the so-called Abetad42, is believed to be the
nost harnful species. BAbetaocead mccunul ate in the extracel |l ul ar space

of th rain, where i es: | i st.ep..proce orm
neur ot?lod;i c ol i goner esg%%ggglg?ﬁ n%%%ﬁ;lﬁ?t)r?éegf)oég'tghggl%\%% ot her
subst ance&FosRPracE 2FLEguesSoTfreh WHeha afifsicéar hal PABEk2H6 t he
Al zhei mﬁr mdilg@@sepeople. Forecast# ffiiicH ggla@ itRECBlet ANLNGS ggi c
appr oac r Lt tr ei.ner'.s.disease_i §.passive
i mruni zat ngr%l %%amdﬁﬁgagg%&i gééﬁl’eég%gwaqﬁr?sht tﬂ:ggtgl épeggdﬁleﬁi‘s% 2red to
t he subj eterifvwgegeitd pembiElppatid!f idw thecheai hBrFakeevelr féter ent
gec haniss rr&lf.gr{ 28bet ?]1 . Chﬁaﬁé?ﬂﬁe?@s tilh'.rs%‘!&h a%nbirb@Q@%)@it@ﬁt &@@@it ] ?fﬂ{é_‘av e
een prop ,..\Which are_not nutu excjJ usiver . .the catalytic
conversi oARSFCEFy | FEAR ABCPSPYEY HIAs F & FEPHANCEA drerca
(2000); Badskaitieesal. (2001); Frenkel et al. (2000)); 5 (2) the

opsoni zation of Abetacdgppsits, ﬂr@%ﬁ&aog@namoskiz@ﬂ; Phagaeyt osi s
(Bard et al. (2000); Bacskai et aI._Cf)ZOO ).;. Frenkel et al. (2000);
and (3) t RECHFYABELER 8f PREZEFTVRLDPREECE AABRTEhelBrEi%h to the

circulZti bmaiDeMAbebds éb al cl¢28ds praduetsofcahkedmpesipheral sink

10 hypot hesi.s. ] =g ng; Salglh ey et
al . (2005§ of u%:rslgruﬁfc\?gﬁé?t3(/Ao %Lurrﬁi [ gtﬁa\%leequéﬁggéti]ég ér;irJt')use 'e'Ln

ant i bodi e$h&gaMHLP1ABERRLGNER SRR edisd BroHceeerelase anshddisanal
muri ne anbly- pbstarandsbodries tabulitM@g Abeta fragments are of

variable size, whereas the 40 amino acid peptide (Bbeta,p)

25 1is the most abundant species and the 42 amino acid
peptide, the so-called Abetas;, is believed to be the most
harmful species. Abeta can accumulate in the

extracellular space of the brain, where it aggregates in
a multistep process to form neurotoxic oligomeres and

30 finally gives rise together with other substances to
amyloid plagues, which are a typical halimark of the
Alzheimer disease.

A promising clinical immunologic approach for

the treatment of Alzheimer's disease is passive

35 dimmunization, in which antibodies against Abeta are
administered to the subject in order to remove Abeta from
the brain. Three different mechanisms for Abeta clearance



15However, nurine antibodies often result in imunogenicity when
adm nistrated to human beings. The elicited anti-globulin response
limts thewelzo#wsoutility of nurine antibodies (M| ercrecHBIS/000382
(1983); Schroff et al. (1965)). 20Hence, there is a need for new,
non- i munogeni c and effective anti badies for the treatnent and/ or
di agnosi s of Abeta-rel ated disorders, specifically of Al zheinmer's

d:‘ steﬁse gﬁp?gﬁho??,ﬁufg_me»%&%dﬂ\be{atlﬁgnhabenp@en|];br¢;]§asaecgen&na:ih ob![ ect
o] e invention to vi de an anti C s to
Abet a, i n@p&r PPEu‘P‘éJ?‘?Et‘]gl utséTvr‘?l nggy ﬁg ‘_flé%‘gﬁt aé %!n \%J’c%gl

wel | tol ebat gdbbylthe Jmmtaan tonhess S}bsuenfoms (Paxd fet il -aspect , the

i nventi on ?68@ des, am.d salatgd a(QTOIOI@L@dyFEQﬁkefeé@Cél ve{aoduyngs to
Abeta in i {

erm nal region, articul a ar‘gno acids 30
o Cho BOEGR) | e NDbSoie) 2 P S amg Ry BESEPLF o | Lo Ra Cothe ant s budy
di spl ays ﬁlbh;gblﬁéilph&godﬂfom hrAldt ad2aind (350 RbetBaids kmid et
fur ther ot Ep) 9985210 wSUbR AN ALY (2868971 284 31¥] OkKe DRGNS

protein (ﬂ advant age of t so-cal |l ed

humani zedodnthpodf Bkux v iAReEg FuoRetheabr piRyte ot idt |%HC’11 iR |y
m ni mal  orpRPaEespoSseaDf (AW ihyTaRheMBUREalysd epet fplsecen simk
consid é‘ Bel ng | ow or non-i nmunogeni ¢ upon 5 human application.
Ther efh re YE’BFI P&y to nmurine antibodies, humani zed anti bOdI es are
suitable for therapeldimimngpetesland26Pthiznd Griicatitor! -

Thg ter mh (heEBN Zat g’ uﬂﬁ&eg;sslﬂyo owelzhxeahamv@h@gnd &eched quasehi ﬁh
reduce the inmunogenicity o xenqgenei,c an ie ze
anti body PEt4BREL Ea???l%%bﬁpeeg:rae r@ EHgf'e the 1(:)}? %gasﬁr%}s{}s%
nonhuman sbhuclonel i Bupies et i-Ghetst laaﬂ:egydnesbaeeﬁlm the grafting

of conplenentarity deﬁ&ﬁ@éy NG -8 9ELORA SE¥Sd s O FfeX SNGBIRCIiG:
anti body onto the vari ght, chain VI and variabl e hﬁivy chain

VH of a h&ﬁﬁ‘ﬁ%@@%b?b\zyfV%vﬁﬂ‘W&nHSﬁré?iSbhEP Qypapé ?/ln‘f%e “anewor k
of a xenogenelig¢eanthbodyl disuln atespponewai deiss hthanciiabeswork. In

both casegy sLRg," G onlb- o8, ol diactivergli ! x: okt her agdj gen- b ndi g

portions i'S €SS urpose, 20 the three dinensional
nodel s of Sch&opar eht al - séh%%?ﬂces and vari ous conceptual hunani zed
produglgs are anal yzed{exec@, #nerichd suseneédcooputer, piagr ans f or

nol ecul ar ,nodel | i ngg ghojfa%er 3 4[ a%ﬁ ‘ﬂ%dﬁfg tgﬁr ghé'@geé’ﬁﬁér‘?{‘- The

anal ysi s 6 en i f ramewor k
resi dues lainkigloy ﬂ@ageosnvoeﬁe%beﬁ41ﬁﬁha¢eerdﬂﬁereeéerySPﬁC%§&?%ﬁ%¥

bi ndi ng. it enznhaigsert s auskese of donor framework residues are
i nportant for antigen binding because they enter in direct contact
with the antigen or they affect the conformation of particular 30

CDRs (Bavies et al (1Bb9jlosUws I1ify the 3pvenb8IR). Hence, if not

al ready present, it igedgs]rables t0 g@%@ge bhge€er s£sPOadi ng accept or
framewor k resi dues t owar ds’ t hose d 53 rk reshdue ch have

been i dentificd&18% K&i REOYH %r"[‘%rﬁ BPRET bcaﬁyna%/n% so
be 35 possidblmetthat 1hupant2edlanttd)dﬂlee§—¢@mnheé prestdaéshibditan are

found nei Lher i hNG sNRIRD G610H 06 HAPEHEORuRant  kifukkvEysoh. Tn the
donor CDRS or even Int donor r amewor k
30 In a first aspect, the invention provides an
isolated antibody that selectively binds to Abeta in its
C—-terminal region, in particular between amino acids 30
to 40 (SEQ. ID. No. 26) and is humanized or fully human.
The antibody displays a high affinity for both Abeta;; and
35 Abetasy and furthermore, does not substantially recognize

amyloid precursor protein (APP) in vivo.



The degree of humani zati on of an anti body rmay be indicated by

cal cul ating the percentage of sequence 5 identity of the franmework of
t he humaniweaomm®sispbdy to the original hunan accept or RCIEIAGIL00035AL
was used to generate the humani zed anti body and that is obtainable
froma human library. Preferably, the3antibody of the invention
conprises a framework with at |east 60% 10 identity, nore preferably
(in the follow ng ord@hé @&vahe@@ge e sloeast 18@%umbni 26§t 85% at

| east 90% prefer % or n 10 ent.
£ anevor k BRI SO R ROrth PRET AP LI 16 Edntok: Lypiehbly
present i Mdgritriagn ot he tesmnS%om@Immarrart ydener sivakag thBusegi ons”

or "CDRs" 44fele %n%ﬁ%e?@@é@ni?éﬁﬁéliéﬁuQﬁt@{dﬂ—&hﬁﬁnBEQhQBSuﬁcf:nan
ant i bod i ch consi,st of thel?%&%% en bi ndlr@%é’ oops as defined by
S

Kabat umary icepreand® 8f MPR&"Br esent
i nvent| on arieihetiesn hedaatzed damigll:bc@:laielfse agef ismiitebiheofoKabat ( Kabat

et 20 al. 1,(h Ei)e%ltg g&?%géeér%ﬂ@qu;nl el“%%%l'l%%%& nfefers to

full-1engt el ng for exanp ocl ona ant j bodi es, and
any antigen- b| ndi ng f?%@n‘%‘?ﬁm o EIETGIZ8 tdRA ntehBF 8ok W e Rt Suf fi ci ent
bi ndi ng caam]:tmsh@ﬁ tbeh2bgsed e Bth adﬁdxg@ thexanmhasgehicity of

antig t.Lnvention

inclu }geq*raélr%nt gﬁgl‘:%a%ig% f'rag et cﬂgn?. %3%3 g Fv_fragnents;
single dor%ﬂﬁéilﬁaléxbeﬂﬁh@w% sQ simaé?t @@ éd-ﬁ?ﬁllérréﬁt ﬁpﬁﬁybaét@@m ni ng
regi Onts (@li)?s)an %t&@&’ﬁhﬂgtié)rp@ésér;hﬁ ?:fnerrfyt&f&@gysgbabagem whé ch
may optiona i ne nt.he i nker and sin a

vari abl e fqrfgfﬁ:éﬁ %SEE\I}?RXI“ Jr%yngcia?ferﬁ”tllnﬂﬂgl ?gloﬂg E%BQ%Ll rrerl C
anti bodi ey Hemqgien@hcaﬁn’am¢@emlmmd4hﬁg “weariie®Bee Ldoghai ahatnove origin
i's Cot)ml@ edi P v%r@.@ﬁ§baﬂéa¢§9r@lﬁa{hrpz\f}g@@ad'hﬁﬁrﬁheﬁkcgltbtgi‘:nd e.g. tF he f
vari abl e domai n a_mirine antibo const ant _domain Fc o
 huan a8 SRR SYRREEDed R BORYOF RagfeRt < ar o

obt ai ned u&nm@ecmweantnlmadlytmhmtﬁm Ko diso at hosenwEtramskotk. i n
the art, anddhe E%@EEEnEﬁe af@aé%ftﬁ{‘%% fple 'fhhl:‘c&%nhﬂﬁ:?eoﬁa@ﬁecms

manner as are Intact antibodies. 5in the present invention
are deri v@dlq%_PHBd%ﬁ&?ﬁwnm@%tﬂééy 52645?M;h9]1€??s%{ al .

(2002)20 J.tH8i alhre€hdime2dTongp. . mABNL -F3@Ghe padeNeulodegearcasi ve

pis. 1 (2004 ’va%buysgor}?g% u 2B O L %&%aﬁ%@% 5§ed5£§5?%§9 jagai nst

the C-termnal eta, nore specifical to an e
Wi thin aniend - a(‘é’le;*rhSOuF% b %@E@tqmpwraﬁ) For holeculas | n a

preferred nwqullﬁgntmlxzheaﬁ@tw@mMcrwwe:@t shkhekellganpekzah | orheof

Abet a, part| ul arl et a40 and/.qr Abetad2 L Qug inding to its
target. a":ILI'YéSlSr é% 1ﬁb\lbnvenrf‘cmoqﬁ p(r%ow deé: anagﬁ'?l ggdghghat conpri ses

one or25rmrfera@mmrécwﬁﬁﬁadw§/ btk g degiodisd( GbRECSdHuehces with

at Ieast Q41 dert it Yot Onai $&UUSNEE . Uﬂe&rogpsﬁam@ shihpgr ob £ SEQ
| D: 1 4, SEQID No. 5

SE
20 and SEanIS? rﬁ&améwor% E L areAs"“gﬂoFggiﬁ ﬁSﬁt FBh&ESTthe CDRs of
the pr eseﬂttlndlwnbeoauselatm»y SHE@H On Ndrett SBEQLhRBE Mdth2th&SEQ | D:

.3, %{Q eN00r4th§F%f:E%cMhe5 AEo2r@ehiBn Ne- pBrréan e grafted
|nt0 SUlta

e "accept or r anewor k
DRs (DaVJ.es et al (19%0); Chothla et al (1987)). Eence,

if not already present, it is desirable to mutate the
corresponding acceptor framework residues towards those
donoxr framework residues which have been identified as
being important for antigen binding. It may also be

35 possible that humanized antibodies comprise residues

which are found neither in the human germline repertoire



25 term "frameworks" refers to the art recogni zed portions of an
anti body variable region that exist between the nore divergent CDR
regi ons. SHORWYHAor k regions are typically referred Fol/gH2008/000382
frameworks 1 through 4 (FR1, FR2, FR3, and FR4) and provide a
scaffold for holding, in 30 three di rﬁsnm onal space, the three CDRs
found in a heavy or light chain antibody variable region, such that
the CDRs éanviwvem Ber abt i tden-denedi ﬁ@R@uPPfa§§enSFth51b$éi%}%‘b’éptor
framewor kgrafewptrf erably those of i nmunogl obuI i n-derived

ant i gen-bi ndi ng poly tides which 35 are t and
i ncl ude, but are not%’fp PG E0° hp!uﬁélﬂﬁizﬂ)ge ?\fg\ pdoarp%lrlf’s(jd@%n ya
domai ns, Fabjndi&atedilzy seRvul@iielg tBe PEKARNLAGS, oF atquens,

m’gi gg@y,lééﬁ@%?eéf thd ahodiedrand %E'éaﬁﬁﬁhaﬁhéée&hﬂl&éd}ge\fo P. and
UdsS

Bi ot echnaol %% gg é 6-1136 The
f r anmewor k=8 qaéh%n%W%% LR OGN SERTFEOLEERAE DY W Hnh
f r amewor kgsrquene et h& Thenaanitzdoody tiidbosigl eatiethit ohs avlyt i mesl of

i mrunog| O?Hlafnné hiRgh Ui MPreQ@Iakﬁﬁ LgA ﬂe'lwgy @Adisot ype,

and may conpri Se Sequences for one c ass or |sotyp

Pr ef er abl ynvwélamwwm ifegmeyory Mikhedbr kAPt hO%E | east 60%
: dent iy, laaﬁelﬂpef@csﬁ@lpﬁse(ﬂeitam@ fiaml nggomndﬁix)lgaércﬂ@ﬁ)staHS% at
east 80‘V at 85Y% ast _909 st_pr s 9 r
even 100% ?%Eﬁt ??"’t%t ! %tétrre\%o %bt%l %nggD ot ﬁé%@b%d T gar{QcP The
ant i body m@sthnrﬁf%@fpﬂty i Ihke mir] @Weiﬂs 190%51%65%1’@%3 n%?%&%ﬁ@ si nce

the CDRs égﬁabﬁagiéféﬁda qﬁfﬂ&rﬁlﬁ%&ﬁ& 1 apewakkcantdetheof estd ti ng

anti body co es_non-.huma and .a _hupan es n

f r amewor kP* fnb??"?fg"fjgfn’t @e B dy Compgﬂ TV {éﬁr%%fné %@An%%lrﬁ%
anti body aadlons”fman‘é‘m&s(’ irefieut &oedheowargdensrbanbimn anti body.
Both al t egDakLMes: Ay er@ghQﬁ{HJ%?:S%% %ynttlﬁ%dgremhcﬁb&@h@ﬁ@& eoPftige human

i brary” one e e ese t tion,
the. ant | bREY1PEn > SREPGIAGTIFS FHE106R, PYai=BRE P Lo al 127111 ength
scFv conptDRi agdaf Mmawnskla 144 idors ©fwhehp2Bsant inmm’dl@y @short

i nk ' o eRas th
sequonce. CoEeeradd SIS g M st raehleE d P ke P T & 1

refera
Ilnkeﬁoasaélrsémgéﬂ in Alfthan et al. (1995) Protein Eng. 8:725-731,
or sinply a VL or a Wﬁdﬂ@;@é&hﬂ"aNﬁb.bbdﬁraSaBOusekfif]hé:i"@iﬁ difebango

capaci Uy {91t he, sel egled ANeR. The kg0l Mngethiit can be in
either orfenta Yk one
enbodi rrentﬂ,lttlh@di?arre%m I@Ibﬁ atﬂ#é%@wb\}nldén@t ABREMERE %6I%ﬂaql%1?n a

reduci ng @H&hﬁoﬂfi@f\éof These saﬁmmreaﬁt %rlhﬁtb_hquapﬂcb’Eyiﬁ@rltﬂﬁé ed by
Stabi PPty SBICSara SO I G0t COpiara: apn o Loat PLidibg %’?95“@%%15005“6
as the stabcbmpysaédttbﬁe qdwmnﬁﬁe@rﬂ yingeasien include Fab
fragments, F(ab')2 fragments, Fd fragments, Fv fragments;
single domaiﬁs or dAb fragments, isolated complementarity
determining regions (CDR); a combination of two or more
30 isolated CDRs which may optionally be joined by a
synthetic linker and single chain variable fragments
(scFv). “Full-length antibodies” include chimeric
antibodies, in which an antigen-binding variable domain
of one origin is coupled to a constant domain of a
35 different origin, e.g. the variable domain Fv of a murine
antibody to the constant domain Fc of a human antibody.



| anbda graft, nore preferably at | east as good as the | anbda graft,
and nost preferably better than the |anbda graft. Worn et al. (2000)
descri be t¥we 0m@eizonf 5 denaturation of the | anbda grafdciaazoes/mozsund
2.014 &InHCL. It has been shown that scEvs which performwell in the
Quality control systemare al so stable and sol ubl e under oxi di zi ng
conditions. In a preferred enbodi nent, the solubility of the anti body

of the invention as 11914%%¥ee@n§ﬁ695%89aﬁ@1}5 neihe@nek AkBa and
| ngham (1981),i s at | east

refer I st 10 mg/ m
ind oSt BRERERSB Yo LR cemieag dnintecnBi GhEE hdn 50 Fber oy
pr ef er r edweétboslkihkht in tites antd,bachy ctbafpfn:sgmezats'aaratﬂce:elanghtt fomai n

fragment &%/ﬂléﬁ Iﬁaéﬁéwgéinéﬂgda%axs alsdgpki ¢akaof Qr?iiﬁ’&ﬁefsr om t he

f ramewor k~ Séquences conprise he sequences of rou

consi sfing of SEQ I DIMhe?,PISEenFDmK%ntB@nsE@q [§DPﬁo arfo SEQ I D.

?g 1(]:]- SSEQ:E 18ed hbrorﬂrztllleSE@chldNQl ih3usSE@1tD:>ocN® 22 (SoQabBriNo.
an S a,deri

sequence %ﬁ %S NF ?eas’t %‘0@' glent(:acll-‘t%!:rl r%gr%é %§ §§&%%e;}%‘(%llr;’s?hg

f ol | owi ngNerdedggeneraiite 5% dt I28§§ﬁ 8oB; & @'OTb%f@t &0 at | east

90% and gRsinrefeisddy 1%5%1Q*’e&\é@naé999(@;tdﬁﬁél(t-YtéJ@nl&laS.e@quﬂCe of

the grqup OSIStIn of SE 25 Q I'D. No.
b s e LRl R R
i o- n a further
preferred embodi ment ,1,f he tf'eQQ@?zi @ﬁmé@ﬁn&s@seiﬁe 'eﬁh‘t&%btﬂ?n conpri ses
a vari able 30 heavy chajn fra t, g% nmewor k Whi | %entl cal
or deri veRFFYoMrE h %ﬁ%}% &8 c8 ﬁﬁ?is%"i‘jﬁrlﬁmt ences of
the gr oumh@wushhdgoanEE’@JZD. thioougly, bjSEQﬂthd\latsmar@EQ | D. No.
20, SEQ ID. No. 21, &Qes@%t %gvgﬁglé§£%£§%ldg% a%3ank@b6@?e of a
35 sal ows a

deri ved sequence, sequence s ast 60% identity, nore
pr ef er abl YD COMREFERF RSP ToFPER) CRRPLEREREFBILY Heqeradrigg, af
| east 85%egloheastD®0%eqnthomstvitd pteleaabl §0DPdeort iayenol@0%

1D o bEa Sl T (e UG B eRRRT S %%%"JF%S%' T 00 Sk

I D. No

ID. No. 2BD: %qu%:no@% MO Mo. SBC &B0 ¥ Ho.SBE® IDSESOD> No. 11,
SEQ | By Nend 1850 SERQ . No. 13, SEQ ID. No. 14, SEQ ID. No. 15 SEQ
ID. No. 16, SEQ I D. D .No. .2 D. nd EQ
ID. No. 23 are discl e&’i ﬁa‘aﬁ%fﬁgli%ré%d ‘]F%es%%% r?eé\;ghﬁ gequen?es

stem 10 fimnehuhem, irensioglGiulliin 8ei.gin 8RA Theilo sd.ulsiHd €:and

stabi | ityyghas acé@sisdi 68 unlderSEQqu(:l RY.congihdi o MAveidegn proven
in the so-called %ﬁl 1ty contraql as disclosed.in 01/ 48017.
More pref @FabPS, 9% t%ﬁ%ﬁ%ﬁ%ﬁﬁs@gcspwl CIRHRROR I SSEQ | D:

No. 7 abd eedt SEcpmnoerlof” SE@erd: thothé&7art recognized pouigbns

preferabl g Lhe,An{iady 135 5 eaygnaecheL g. Ale |easled0inident i cal
nore prefer a%]P rg?ﬂlf st /5% 50? bl90% {& Tg}élentl cal to Se% | D. No.
24. | n g mere ivergent CDR regions. Suc framework regions are

typically referred to as frameworks 1 through 4 (FRi,
FR2, FR3, and FR4) and provide a scaffold for holding, in

30 three-dimensional space, the three CDRs found in a heavy
or light chain antibody variable region, such that the
CDRs can form an antigen-binding surface. Suitable
acceptor frameworks are preferably those of
immunoglobulin-derived antigen-binding polypeptides which

35 are well-known in the art and include, but are not
limited to VhH domains, V-NAR domains, Vh domains, Fab,
scFv, Bis-scFv, Camel IG, IfNAR, IgG, FabZ, Fab3,



20 nost preferred enbodi ment, the anti body of the present invention
is structurally defined by Seq. ID. No. 24. In said antibody, SEQ ID:
No. 7 and ®PQRUMH33NY. 17 are |inked through a (GGGGES) 4 FGTAKEI008/006482
resulting scPv anti body was naned ES8A212. 25It will be understood by
one of ordinary skill in the art that®the sequences of the invention
may be altered such that they vary in amno acid sequence fromthe
here di sclisedasyusiedodigsy | er#eb%dmm@ﬁdwé%élaé@gﬂﬁé bERdi ng

ability taidfwe ded ernm Ia@lb_ g@ﬁtsogf B0 Abwim., Iﬂertc;emeeebhﬁblt he
framework nor. the CDR r ggg ﬁhe humanlcré(gd ant i bod
6noT

cor r espondhrEei £8- yltlg eORF e FEoroPra %r ﬁgsoobe
Al terations ddrevegisusc zrgoenceeafed lymamtimshesiond serquenceavre
nucl eoti de substitutions, additions or deletions into the nucl eotide
35 sequence of the anFhBoaytbyody akrisadacéeinfgaBsanguehass oF
si t e- di r ect;@:BH12BRNE SIS aﬂdli?@&?r?p@mt qc@;muu@@enegp,s anSUTHE,
er

mut ati ons can Jbe introdu for di ent o)

i mpr ovi ng BIhdiFTYPEs1 GBA F'EY GPRERET Iﬁ%)lo@ﬁ%r alO8r | Sicl cghal} (g%e
anti body. essanmid beditepeof the invention may al so conpri se
conservative am no aC| d substi tut| ons at,_one or nore non-essenti al
amino acid 5 resi duesPTPASEABL ier CREMAREHERY, CRTPALFBRs2 may be

i nt r odux edr Fand@rky waftangtallbaet e tiddnttity , Codiveg psefiaeabky s(th as
Py sat urati,on daihaganesbiadidat NEe1eo U Jfn: Jkagts Bger be scxgened

for their a|I|t esire ercent

t'ar
identity b‘-’eﬁ%eéﬁ tl\ﬁ@5§eagémcé§d| gogt fmﬁﬁ:ﬁqr@#%d”f 9t5ﬁe°ﬁuﬁi5§¥l bp0%
i denti cal mﬂﬂt@n&oseaﬁeamayotheoemﬁmesoft akhogahnt dObagepunt the

nunber of gaps, and tfﬁgl engt 011; e@cth %gbsentccfﬂn{}ss&ﬁﬁ P§5a

i ntroduced for optinma I?gn WO ~Sequences
conparl%cnreﬁomhym@eﬁcegleﬁdleete1n¢©ahhanﬁnﬂs ganc bRt grdéhet Yyt ween

two sequengeagfan ftzeme%enmbhaheﬂe Uﬁém&ﬂﬁifa&@&%bt@ahoﬁbgﬂééé hm
which is well knownﬁag § ngedlnth ah. Eeldentltles
referred tFHPERRT & 8" Be?dBEB? i e B Wsittg ¥t HE™BLEAST progr ans
(Basi ¢ Locatar@yoalk.gAdtringearehy Toohs  argedotivt Sehderigef, foghsh, W,

Mller, Wy Mﬁfn&n lén\é\&b&dlyl QHBnltp érar&e?ea%%@ 1sBeeeatEecebw§£agnaent
sear ch tooI 403-410) accessible in Internet

BLAST ?p%twrgeaateﬁeéycaﬁose B%F?e? Sl O &t FECRBRASTSHr BYr BT
score 5¢emordenghhb2e sf£3at buseampailersam“no aci d sequences to the

protein nol ecul es of € hﬁvﬁﬁg@m@ O%bttaﬁlennggg i s for

conpari son purposes, can be util escri
Al t schul é%heamn’tléopglg?)lmacrsefe 2pt HoRes Thes sEF: §389b34B?t Wle‘h
utilizi ng BHIAST caRft hGapped cBhASTs Blg i ogr anwl, af el dematiht whacknet er s

of th espect.i. rogr NBLAS be used.
The p?zo EIFB: selqézﬁ%eggogngﬁggt?eé%&;%ﬁe& Q{lédn%lggng%{ ?}ﬁ%e gbe used as
a "query sdquEiceompgipdpgolnia éeﬁ@ﬁﬁ%ﬁgﬂﬂﬂhepeewenéat abekes to,

for 35 exyp@rdient fiactekdl eskpaquences. 15unb. segy ches £an be
per f or med usi neq:the aforene |on£gfé|13LAST progra%s()vers onanng 10

as dlsclose

8:725-731, or simply a VL or a VH domain, which has

30 sufficient binding capacity for the selected antigen. The
linkage of VL and VH can be in either orientatiocn, VIL-
linker-VH or VH-linker-vIL,

In one embodiment, the framework of the scFv

is stable and soluble in a reducing environment. These

35 characteristics can be identified by the so-called
Quality control system, as disclosed in WO01/48017. The
stability of said antibodies preferably is at least half



The humani zed or fully human anti bodi es enconpassed by the present
i nvention show the follow ng characteristics: (1)

and. Abet ar BN G "and subst ant i al |y i dent cal’ af f PG RS

(ii) Displaying a high affinity for gligoneric and nononeric forns of
Abet a; . (ti1) Not substantially recognizing anmyloid

10 precursor protein (APR).i.n.viVo; . i ing a
sol ubi | i t?soﬁga‘? FBae ?t#gll%l}éyp?gf E]F‘%\bﬁ’ayr‘%a”tc‘ile""a’fslfSJ %a%}ém " and
nore pref éamblily gtafwastor20pmgfaicabandat least as good as Ep Show ng

| ow or nolhmgc’@fﬁ»&i ta)ﬁd“ﬁ%@tlérgﬁgﬁﬂbﬂf%é%ﬁ @®han the lambda
Further, t

ti bod f | | t , f bl
mor o' ¢ hanSBREL - TS (1aearr dAORP) “BFSCRLOT ol oG Ce kT act or | <11 oot
(Vi) Medi aehagutdieiampicikehef Lainbesl antR0cAst oy &r 6l | a;
(V')B'”d'agaﬁég?ff%ﬂﬂéﬁ 9 cBhagHEsn tha? scFvs whidhYipek rBeADYENY

bet a- anyl o aques 1 n the brain and/or preventing the for on of
anyl oi d piBghbs ¥ty EPALKOL25YFEPR) 2¥R G iSTG AT B Y 89&5&#? and
associ at ednyglnex odidiidgy cohdneionss 10 exmidfmdd cabendtiseptoduced by
oIS P RS, e logd boaug Sprahein it o
bet a- fty| pedshidd i decdudinge tor Aha Babred PF At iang LREPEBr mati on of
anyl oid fihsgtp id alttlhqeansai B. ngAdhbe @@ﬁ%w@fabtﬂyeamr tezs_eat E\g\F/)en_ti on
Vivo. PrcFErEb yihd P RACRG At r by T Bk AS/TE T o a factor of at
| east two, nore pref@nabl fuathérapte frrack empoddamgnes ekhdl y at | east
100 © et hE oRe R L L e A,
5Thus,15up€ﬁalgﬁ‘ﬁ?ﬁ]f é’f?'l'“ig‘l of E'ijeflﬁécﬁﬂt?{)o%‘?/rjt‘%Cﬁ £l the .
framework seguences comprised in the sequences of the
group consisting of SEQ ID. No. 7, SEQ ID. No. 8, , SEQ
ID. No. 10, SEQ ID. No. 11, SEQ ID. No. 12, SEQ ID. No.
13, SEQ ID. No. 14, SEQ ID. No. 15 and SEQ ID. No. 1l6. In
20 case of a derived sequence, said sequence shows at least
60% identity, more preferably (in the following order) at
least 75%, at least B80%, at least 85%, at least 90%, and
most preferably 95% or even 100% identity to a sequence
of the group consisting of SEQ ID. No. 7, SEQ ID. No. 8,
25 SEQ ID. No. 10, SEQ ID. No. 11, SEQ ID. No. 12, SEQ ID.
No. 13, SEQ ID. No. 14, SEQ ID. No. 15 and SEQ ID. No.
16.
In a further preferred embodiment, the
antibody of the present invention comprises a variable
30 heavy chain fragment (Vy) framework which is identical or
derived from the framework sequences comprised in the
sequences of the group consisting of SEQ ID. No. 17, SEQ
IDb. No. 18, SEQ ID. No. 20, SEQ ID. Ne. 21, SEQ ID. No.
22 and SEQ ID. No. 23. In case of a derived seguence,
35 said seguence shows at least 60% identity, more
preferably (in the following order) at least 75%, at
least 80%, at least B5%, at least 920%, and most



a subject, APP does not conpete with Abeta for binding and the

ant i body does not interfere with the biol ogy of uncl eaved APP. This
feature i sWO2909/3&0¢i cul arly interesting for diagnosti cPEUFRHEH0Ss?
and/ or medical 10 treatnent of neurol ogical disorders associated with
abnormal accumul ation and/ or deposi ti®dn of Abeta in the central
nervous system The term "neurol ogical disorder" as used herein

i ncl udes -pimfterdapliyo®5ki oF t eden OlG0Al zhwitndry $015 dieseaseg ofl tghe
cogni U1 ve d.rml 1003l o 3RRASE aspd 1OA! lEIOr alseRnt iid. b ey shedy

di sease, rkinson's di sease I C |seaseN nswanger' s d| sease,
cerebral ahl diw &Agi SBEt AY; %wnz% SERirdire NomuPei 2Rt 3F8t tBenent i a,
Hunt i ngt oM. Disease, Creutzfel dt-Jakob 20 Di sease, AIDS denentia

compl exy depression, 3oxl&lae il 48] N0 AgeBekb, Subal 8y, smo

epi | epsy, encephalitis, rosi's; "“neuronuscul ar disorders

neur ooncollyi d- dilsofBarED. th?%u iL2uris, Ihhedicovase ubBR dPsolNder s
i ncl udi ng 1st,r gle@, TMEUKNBI nm;lr@@gmalmcﬂl sig,desms, 125 Reur ot okrgi cal

ner opat e At 2eaPBer T neer o b REhl hd e opLachra ri c
di sorders dJs‘:iCé@;sedh sor Hess/ 0T el ket tf@ﬁ@;mcﬁr@ﬂr@womlq gegugnicepvetem

I npali rl@”"fro‘fr@%%h'aﬁr 1%{5!?@&1&@111% tdm'gr!ﬂcrfirafiﬁd @%@ﬁﬁ}t 's%lu%){?l&t? SRd
fibrosis, ;E 1&r s di sease ot her novenent di sorders auc Havand

di sease of° &Nt Fﬁﬁrﬁ‘éﬁ%%%t%%/%t‘E}ﬂe(rCﬁs)duuC&“Ge%PQIlgl%Fe
pr ef er abl ypeerhe@ranenbbddytlod ddrecgrlesefiualivenicoonrprd ayetenn &he

t reat ment dlpy el 98, Wgﬁifwg(gh progression or diagnosis of

Al zhei mer' I Ssease, stro neur ot rauma and gl auconm,

I n anot her aspect t heMFR |H3%5‘(ﬁ?@lbjﬂhe thee 8BRALPAYeAPTBRLFES chelf cal | y
nodi filed. fehepmenl offodEhi Thd inns7 M 2008/ G2IBEACETHEHIAQBLDO0BE2 12
may chang(i_,propertl es of the antibody such as stability, solubility,
antigen-binding specificity or affinit invivo half life
cytotoxicity, and tis¥est perferabilon abel POjibed¥nlasl 2 neeReEeRes i ons
are wel | mg\Ma_:; @ thesb &kd |1ashipesson moe_ceplpafe@éﬁ:adlgham cahst

modi ficati tghe pti o the pres ntion,i,s PEGylation.
I n one enbod ﬁ }%)T bJO rlfﬁ‘s‘“ﬁonj ugéetqed ;60 é{ therapgutGlgc agent,

e.g. &4 omwtorpr&f@h@ﬁdtm@sﬂ)ﬂémn% ddve aurid-botlye o&nthBoRyeRapt be
g‘i’glsuga_t ef%?ée%ﬂt%oﬁ &@db@tﬁ@ﬁm Llféle%xz%ct tslé%ut I;QEI Nglggﬂht Eﬁidt o -
Sy s pd an
156Re, e. %Fr}?ﬁﬁgt h%I‘r](gU{P SEQ i’p1) urﬁ'ﬁef—’1 “&mbodi nent ,
the anti bddyﬂ@fd ttheopghsentf:'v@@ﬁ&)rnt ilonkeay ﬁbel reketting as¢BEbel . Said

| abel 15 ngy sddq wwggrngﬁé@rms@;gglg: detection of the antibody.
Alternatively, the antl wa_f/ IS ruadl ol abel | ed. Mbst referabl t he

radi ol%bel is "Cu. doBYetReopt tﬂE b?‘%’s%nt
i nvention sksiitlo ipr énedera thaigndss | seqrersesernii the tiaokntenprinsyng

the 20 antbieb%tq.*e(}' aclsggffdtlt)ﬂ e‘.l,]{éy varr?r 1n amino yagdaggehggg}éem the

present inven used. di a or screening a subject for
any! oi dosif&os thez ﬁéFﬁe@l%CJd‘?%%%s%e%%erﬁ?@tser itdilsg r§t§&BfL€8t therj sk

for devel gpilrgtdryl Bidashg i AN ZheidEihes dlitseas@al part of

30 Abeta. Hence, neither the framework nor the CDR regions
of the humanized antibody need to correspond precisely to
the donor CDR or acceptor framework. Alterations therein
can be created by introducing one or more nucleotide
substitutions, additions or deletions into the nucleotide

35 sequence of the antibody by standard techniques, such as
site-directed mutagenesis and PCR-mediated mutagenesis.
Such mutations can be introduced for different purposes,



251 n a further enbodinent, the invention furthernore enconpasses a
di agnostic method conprising the step of adm nistering an effective
anount of I y of the present invention to a su ﬁﬁ%

pr ef er abl y‘ﬁgzﬁ‘%hn%%ﬁg The net hod further conprises the ? S]%[ezgos(/)ofomsz
detecting the label. In a further enjodi ment, the present invention
enconpasses an i nmunoassay conprising the anti body described herein,
wherein the assay .my be_an.in.vivo 0 n, 4 i i apgssay. The
ant i body Fred/ EfZOIyusl R Pilagf‘%gphséé]é‘%%lri%%ng&r %&??%@P?d phase.
Exanpl es dfaramtedimnirsasfaybei aot tdedy adfles maeessgys of RFAG, 1 ow

cyt onet r y;nMastienn nh ol sdandofthei ar EdWServaidive amino acid
Furt hernore, the i.nvéntion encon%asses a test ki riglng t he

t. co
ant i body ORI WS &t OPFnCK BPEF 1o T A"PhE4Rt i body of
t he preserdsiidueent iTon amedhatresmbbeingt ik enofafidns maar S Abet a by

m crogli a, nq%e § ' -1V 40. codi In a
further f)lrné#lgoﬁe e%glgiﬁkr{g%t éétgﬁg %ﬁ%lle%% a&of thé:hp?r ecge:l@'ggi nventi on
i mpr oves SESBIPEE IS 28t Pan SBEURRTEPR TR LGTIUME 3Ffle “E8gni ti ve 10

behavi or and:Iresales tane sneahebe ofcierrmt dir Bomeuredns abn ldbjgj Bets with

Al zhei rrerk'%i%cgitsoeet%eé. d&ﬁ%@éﬂ:ag%@@ present invention enconpasses a a
phar maceuti cal conposition to eat, prevent and/or delay the .

progrk&si on of a neufbrogREaEnEi k&t PSSRy FYPdFERLEnCes 1S

char act erd z&thd¥ BDRAT Fak acsbsdl af i Diewintféor mepadgichisoshatedbleya i n
the central nervous system. in,part] I R i e,

conpri si ntgjet t‘?e?qélr?tnicﬁc%ytc ir]p%gpo% %o h%ac?%%%l.;t ﬁnﬁ%ﬁ%ehrzr&eﬁgg%f nent ,

t he i nvertridorkiz0 lemabihdes ganrbt el ofhiethuierd (e bsf iatpRErAaCeut i cal

conposi ti@y}y TR iha tne3heAL, obr eNENtONse@H s delray of
progression of the abové nentioned ncgut;olrgﬁ_ll cal di sfor%erghtpr ef erably
Al zhet frerSTRATSTe OTc SREPFEFAT TS L epr B torit Mg “ER&™Ent i body

di scl osedideerteity Wietthvean 250l eagtendes sein did eglrapddsbati salng

carrier. 5 parhematical Bagbetaphy. wihen phariBceuddsal teorReset i ons
di scl osed” Rerel n prevent and/or reduce the effect of eta,
accumul at§kgrtiss dife Weaid tof THe st ?%Htleﬁer%‘{ﬁ’?%}oégﬁrﬁén Bre
adm ni st aretbd M3 redmeidnali oningtbtha PlEtTaomdgrars |(Baadcebbabdl e
carri ?(5 Ofy 4 %%@IS%%E:'C%” W FLQ, 08&e %l‘é@%ﬁuf,u@.rfe.r, efilgct hye agents.
Ef f ecti ve agents may be small - organi ¢ mol ecul es and/ or anti - Abet a
anti bodi égtller, W., Myers, E.W. Lipman, D.J. (19%0) "Basic
local alignment search tool."™ J. Mol. Biol. 215:403-410)
accessible in Internet. BLAST protein searches can be
performed with the XBLAST program, score = 50, wordlength
25 = 3 to compare amino acid sequences to the protein
nmolecules of the invention. To obtain gapped alignments
for comparison purposes, Gapped BLAST can be utilized as
described in Altschul et al., (1997} Nucleic Acids Res.
25{(17):3389-3402. When utilizing BLAST and Gapped BLAST
30 programs, the default parameters of the respective
programs (e.g., XBLAST and NBLAST) can be used.
The protein sequences of the present
invention can further be used as a “query sequence” to
perform a search against public databases to, for
35 example, identify related sequences. Such searches can be
performed using the aforementioned XBLAST programs

{version 2.0).



The anti body and/ or pharmaceuti cal conposi- 35 tions disclosed herein
may be adm nistered in different ways, e.g. intravenously,

i ntraperi t9RSAIN0330P nt r ana- sal |y, subcutaneously, i nt rRARISEPHINIB2
topically or 14 intradermally, intracranially, intrathecally into
the cerebrospinal fluid. Preferred kiHds of application are (in this
sequence) intranasal, subcutaneous, intravenous, intrathecally into
t he cerebrospinal fl ufheahdmbnintdacr afulaly ddmiam strtabbdhes

Typi cal Iy é&%@&ﬁ%&@& 3y Qs &%séﬁn‘?"‘@n{r&{{% skidv 89, ePS39Bw: FET
exanpl e, aeros ormul"at1 ons 'such as nasal spray fornulations

i ncl ude puthIFaE-HGFE3ES ‘or ot her solutions of the active agent with
preservative 10 agent §iand i seliedifgagentise Sushrofienymulodt Rbasaar e
preferaply .adjuysted to H,and, i sot onj C tiLb i t he
nasal rrgcoJﬁ%ugrre%r%bnr%ﬁleqs £ % BOt%f ibe%g‘“’. Eh?t %%g{n%fze%ggg- éldllrlnf%}lwsétrlr‘%ti on
or sequent$ubstaiiisldiy adeotiehlophbindigent s may be desirable. 15
Preferably, the antibqdy)is ppesehhyiflgad mgndeSufifdycirent to
restore norfal behavi_or, and/ or coggltivqﬁgkgﬁg{tjes in case of

Al zhei mer ' SUHEERE 0F SOPGPEREF SREBGI ®fe present invention
provi des nethods for tlhéifreatimenspbptaveiallon 2cand/zdngdanxyobs

progresgi on Of,, /& J1e W04 hCalh p@h S§aSe; #S; Menti oned above, conprising
the step of adm nistering an effective m)uﬁé,f of anﬁi body_of the
present invention to 41%dbj ecﬁaivﬁnﬁe%ds?ﬁdét? tY Moffrert®86Fedt of the

present i nwehil,omiefarabdy proliedet al retdnad f amd assiev @rieffieuabZ gt i on
of a nma v G iy Pf%{'% g&gp of adm nistering the anti body

di scl osed herein to a referably, the passive imunization is
performed within the $¥dpe of SBAVARY| APBLRL i HANMITSTINEIEHY C185| HPoM
anot hers erhoghireninl ildae lioavent i on features isol ated nucleic acid

sequence conprising apseauence; fOCQd g4, APNAAG! dsaguepces
enconpassed by the presént 1 hAvéntion.” Sal"d “nucl éi c daci ds may be
ei t her DNAL&RSIRNRSan&BE Sreferabilygherstiaidcdicor Wstbrecserafded.

35Furt her ire,of kg3 Rivindvenbr-ast oy das: a cl oni ng or expression
vector containing a DNA,SEQUERCS. \iny the uptake of fibrillar
20 Abeta by microglia;
(vi) Binding beta-amyloid plaques;
{vii) Removing beta-amyloid plaques in the
brain and/or preventing the formation of amyloid plaques
in the brain;
25 (viii) Decreasing Abeta toxicity and
agssociated vulnerability of neurons to excitotoxic events

produced by seizures;

(ix) Crossing the blood brain barrier;
and/oxr
30 (x) Substantially restoring normal
behavior;
{xi) Removing beta-amyloid fibrils in the

brain and/or preventing the formation of amyloid fibrils
in the brain.

35 The antibody of the present invention does
not substantially recognize amyloid precursor prbtein
(APP) in vivo. Preferably, the binding affinity to Abeta



15 coding for a polypeptide, nost preferably the antibody, of the
present invention. In addition, a suitable host cell

har bour i ngwbdheoowesstor and/ or the nucl eic aci d sequence FROONHE 008 5
sequence coding for the here disclosed anmno acid sequences, is

provi ded. This can be a prokaryotic qrl eukaryotic cell, in particular
an E. coil, yeast, plant, insect or a mammalian cell. The ant | body of

the presents l&@&%@noﬁaytbge&&%r%&% l@%’e@@régmyl ae wgmlwes in
the field of reconbi nant

h
Lhe pol ypeiTTaDT e ROCHBFORHY R | 194 U hE e L oHag benRr erer bty ©f
corr esponditng.caBiASO¢ odindgmbst phefealbipeptti dessbylgeneisgnt hesi s.
151 n anot Rl IO QHERB AL 288 19 J{é)rbltrﬂﬁnar %Eghwgt g6y tAgp anti body

of the resent |nvent|on I'S provi i sl ng urlng of the
host cell transfornedt®th ‘EH‘@ BRISIS5ARRGCRaPH E | B I P
conditions tshﬂutg ealkl, OWPPh&ossrnﬁdsnesusrnp:ét@audhanbebadsjoralmjah&fhg

recover i ng, i e@hﬁﬁ%b%{ég&% oo Righerabl ysopaid met hod

provi des an sc urifie rom coi | usi on di es or
fromthe EnGavegepFBt a lms|feqw%d@%ans?ﬁaé%%%%alzonpn ses a
si gnal sequfti‘aﬁ@sthlﬁb ﬁlbfe@i&gﬁ&@tmlmﬁm@edeaha/bhan@@ic@iasm It may

be 25 cessary t c ude renatur.ate step_to re th ant i body
to a f]Lr})ec% or%%‘ H‘gl Scull-‘%ur? %l?ﬂjlt’ 1677 nﬁod?sso?lagﬁg | n\%ntl on
provi des a&bmetdmed afcurehbd ke @aiw/pm sie@gsnheost@ﬁ Mrebammitthering

to a subj e@ntdaingedviher 8pi+an30 therapeutically effective amunt of
a pol ynucl eoti de, vector .or hqgst herein

In a second aspect, tH& p‘?eelg‘éntneiur%ﬁ?&ﬁﬁllffﬁgeaﬁ@?]&g%ra Hethod of
di agnosi s hearmini $hagudbe stleps of :ndt Jlialsktli hg anAanteboely’s
35(1 1 AIMAIsSLE! NG 28 @&5@5&1«@ q%%.rﬁlfen%a' Q?ﬁagwodfrmﬁcsanasal ly

or systemcally to_a subject; (il | ect

concent r ati*8WCEAd/ G?m%?%%nd%ew blcﬁjéf I458RF&d gﬁf{‘b’gﬂ?/nl?l body parts
of the subjiestaseTheiants bd)ﬂyease,pmafrmmlmlgyrt' bhedhsease 7z ece Selard i body

agai nst the, spiLope,t Qi NS ATRG 20185 30n kL 40 of Abeta
of the presé/q mveﬂt?% ]%erabslt single chain antl%ody (scFv).
In a pref Sepegtia, Huntlngton s D:Lsease, Creutzfeldt Jakob
20 Disease, AIDS dementia complex, depression, anxiety
disorder, phobia, Bell's Palsy, epilepsy, encephalitis,
multiple sclerosis; neuromuscular disorders,
neurooncological disorders, brain tumors, neurovascular
disorders including stroke, neuroimmunological disorders,
25 neurootological disease, neurotrauma including spinal
cord injury, pain including neuropathic pain, pediatric
neurological and neuropsychiatric disorders, sleep
disorders, Tourette syndrome, mild cognitive impairment,
vascular dementia, multi-infarct dementia, cystic
30 fibrosis, Gaucher’'s disease other movement disorders,
glaucoma and disease of the central nervous system (CNS)
in general. More preferably, the antibody of the present
invention is used in the treatment, prevention, delay of
progression or diagnosis of Alzheimer's disease, stroke,
35 neurotrauma and glaucoma.
In another aspect the antibody of the present
invention is chemically modified. Chemical modifications



enbodi ment, the antibody is labelled with a positron emtting

i sotope, nost preferably "Cu. 10The term "effective dose" as used
her ei n r efwoodomsamoe anount sufficient to achieve or at HCITASH2008/000382
partially achieve the desired effect, e.g. a detectable signal.
Amounts effective for this use will dZzpend upon the detective
strength of the | abel, body mass of the 15 subject and the extent of

the area h&ybeh&xgdigiberties of the anPilebeyabhoh dhestsjledty,is a

manmal ; referabl y,. the, subj.ect _j [ . ;

The medi 3P FRbGT PRI ot Er SREEFAEToR Toraar Ay AE)

whi ch pr odiéveshalf hridie QOodiomdadtBnapninbgeses BIWLIGFHUR i s based
on the degectiop ofcHadiall aldhreBathensnds8i W DIkl tHohe

Typi cally, i'onol ecule is radioactively |abeled..e.g. it

i ncor por a‘f]éﬁlﬁecfa%‘?%'i \‘}"ePFF%@EFeﬁs8P‘8’B£.ca%pr&?1&afdlrﬁan1%sc{nr &5 §f%t the
| abel ed bambbetylEt tithe beesebjted¢hyvefbioypisabEGylgtiatj.ection into
the blood circulatiofy, LAE ERBLARREAYE ¥hd ARl LAY ADIREYLGabeRONMES

concentrated in tissues of inferest. The subject i's then placed in
the i nmagi 7y 3cHMEARSUHITRIGECectsTt he BRAFERI 9N Bf positrons. In one

enbodi mentheraotKardmhel ilce doapbubhddyThe 30t Aokl red ye reed thpljalg_@m@jdect
and sigp 1314 LS RAdIRG BUCR! 86! 00,1 DRoaUS Efilg | it ddTRY RO

scanner apgd de 1@% [ ggjft §,.eM sion, of pasjtrons. The Invepdion thus
enconpassesBh nethod tlor PET | $agi niHy, coHprisitRg t mSrst e Jof

adm ni st e A0 %ra35 e @UL- IRhelilnednabhiebagdy. of the present invention to
a subject. WD 2009/Q3330QPCT( C112008/ 000382 .17

sequences of the preséh? i HVEntT on a?%&??&aﬁ() %mﬂq%ibOdy of tnéhe

SEQ | D. Meesdnt CBDREendflovl mBRABSSVAYIGL SED), 2 | BrbaNo. BaichRaksfl VL

ATSNLAS LOSFQ11dd A Fo16PRA0L i YLdMRINRP To SEQe 143t iNbdyd: CDR1 of

VU EYTN*{Alternatively, the antibody is radioclabelled. Most
preferably, the radiolabel is ®Cu.

Another object of the present invention is to
provide‘a diagnostic or scientific tool comprising the

20 antibody disclosed herein.

The antibody of the present invention may be
used in diagnosis or screening a subject for amyloidosis
or Alzheimer’s disease or determining a subject’s risk
for developing amyloidosis or Alzheimer’s disease.

25 In a further embodiment, the invention
furthermore encompasses a diagnostic method comprising
the step of administering an effective amount of an
antibody of the present invention to a subject,
preferably a mammal. The method further comprises the

30 step of detecting the label.

In a further embodiment, the present
invention encompasses an immunoassay comprising the
antibody described herein, wherein the assay may be an in
vivo or an in vitro immunoassay. The antibody may be used

35 in liquid phase or bound to a solid phase. Examples of
such immuncassays include radioimmunoassays (RIA), flow

cytometry, Western Blots and microarrays.



15 SEQ ID. No. 5: CDR2 of VU GVNPYNDNTSYI RKLQG

SEQ ID. No. 6: CDR3 of VU 20YGALRPYYFPMDF SEQ ID. No. 7: VL of
ESBA212 AGk¥l2i68aR59- SASVCDRVTLTCRASSSVNYVHWY QQRPCKPPK  pCT/CH2008/000382
ALI YATSNLASGVPSRFSGSGSGTEFTLTI SSLQPEDVAVYYCQQWRTNPPTFGQGT 25 KLEVKR
SEQ ID. No. 8: VL of Franmework 2.3 13

AEl VLTQSPSSL SASVCGDRVTLTCRASQG RNEL AWYQORPGKAP

KRLI YAGS! LQSGYPSFSGSGRETEFTT 351 REDY AV ORI ShEXNERRR: 30 9! KR

DI VL TQSPAKL SASPEERYF L T RASS SUNNMAMYQIRPSEEPPRA heredn.

W YATSNLASGVPDRFSASGS(H SY 9 iSReAERARS X YVREX YR NP TAH{#AGHE B 2 £L ELKR
18

SEQ ., 1D. No. 10:..VL A e
El VMrQspSTE-EARTBERY |W%H§%WW@@<E&RABRE€W@E§E Har
VPSRFSESCREAER TY | BHLOPIDEAT YW EIOWSYRRRCOITKATSLS, LE8EG 4. No. 11:
VL B El VLJ@SRSSL SASVGDRVTL TCRASQG RNELAWQQRPGKAPKRLI YAGS! LQSG

VPSRFSGSGSGTEFTLTISS;&EEQX%%%%%%FNYS PYM- KVDl KR S%%e I D. No. 12:
S r

VL C 10El VMTQSPATLSV BETSTRUA
LLI YGATTRASGV/PARE SCECSET BT SHNSLIQSEDEAAY Y DQOYEFNPPWIRGQG TKVE! KR,

SEQ 1D NomidBstMhtBdo%f an effective amount the cognitive
CBVLT&EPSVSAAPGQKVTISCSGSTSNIGDNYVSMWCQLPGTAPCLLIY KRPS

G PDRESGSRSEFTSATY GRITGL eSS DVVEGPABSSE SEoVERRRSTRETVIRY T BEQ 1N D, No.

14: VL E subjects with Alzheimer’s disease.

L1 VDT SKRATQVPARF SCSCRGTRRTLT o EPEERAT BRSSP RCER R
a pharmaceutical composition to treat, prevent and/or
delay the progression of a neurological disorder or

15 amyloidosis characterized by abnormal accumulation and/oxr
deposition of Abeta in the central nervous system, in
particular Alzheimer’s disease, comprising the antibody
disclosed herein.

In a further embodiment, the invention

20 provides a method of manufacture of a pharmaceutical
composition for the treatment, prevention, and/oxr delay
of progression of the above mentioned neurclogical
disorders, preferably Alzheimer’s disease, comprising the
step of combining the antibody disclosed herein with at

25 least one suitable pharmaceutical carrier.

Preferably, the pharmaceutical compositions
disclosed herein prevent and/or reduce the effect of
Abeta accumulation in the brain of a subject.

The antibody can be administered in

30 combination with a pharmaceutically acceptable carrier or
in combination with one or more further effective agents.
Effective agents may be small organic melecules and/or
anti-Abeta antibodies.

The antibody and/or pharmaceutical composi-

35 tions disclosed herein may be administered in different
ways, e.g. intravenously, intraperitoneally, intrana-
sally, subcutaneously, intramuscularly, topically or



SEQ ID. No. 15: VL F SYVLTQPPSVSVAPGQTATVTCGGNNI GSKSVHWQQKPGQAPVL
25 VWYDDSDRPSG PERFSGSNSGNTATLTI RRVEAGDEADYYCQUDSSSDHNVFGSG TKVE! KR;

SEQ ID. Neozddhjosdbes G LPVLTQPPSVSVAPGQTARI SCGGNNI ETI S\AMMMDSRENRYL
30 VWSDDSVRPSG PERFSGSNSGNTATLTI SRVEAGVADYYCQWADSSSDYWEGGG TKLTVLG,
SEQ ID. No. 17: Vii of ESBA212 14

QVQL VQSGPEVKKPGASVKVSCTASGYTFTEYTVHWRQAPGQGL 35

EWICSINP YNNI LR GRVT LIRSS FAYVEY  SLTSPEIMGNAR Clnto  the

RPYYFPNDFWEOGTLVTVSS 1;% 3«% E;i;ﬁ 8., Vii of, Franiework 2.3
CNCLVQSGA BEYSET Pﬂ%ﬁﬁéA icatloh “are
EVWGRI NPDEGDTYARK FEBRER FRD TISHEEVWESEL T Sk TBDDTANVYYCARVPRGTavenous,,

YLDPVDYFD) o .
VL QOSGPEL R ST ST ETEY MR s Fluld - and

EW GGVRPYNDRNISY K a3 NSRS 85 FAYMVEL RSL TSEDSAVYFCARYGGL
RPYYFPVDFWEQGTSVTVSS Typically used $b@uulB-ibios 2@e VnowH to the

TV ADSVKGHET TSNS QRS TIRLBY RUYSCRAFE REL U PR D W 5 (rvss

15 SEQ | DasdNp. Soawi ifogrmulations include purified agueous or
El VLTQSPSSLISASL GRYEE TERASCE! SR¥L NWQQPCKAEM: with preservative

S e GO 1, T SN ATV (I YRIEE TRGRGLSVE iR

VQV@@W%WE@YELWR@&P@@G;EMC state compatible

VWGRI NPDSEDT, %Mlﬁ@g@ gg}@@lgﬁg’g%LTSDDTAVYYCARVPRGT
YLDPVWDYFDYWGQGTLVTVSS 25SE 3 Vi

. K
EVCLVESGEELVCPGESLRLé’ $E§9YAWB ation or sequential
EVWSAI SGSEHBRTYASADSMIGERE T SSRENSKNE b ¥h OVNSLRARD TR AVEAKBAG

AVAGT GEDYWRTL) ﬁ\? é%s%%ﬁd'lbgdg'\l% néﬁes&@@%zar( TheeRs according

to Kabat are un seguence i s shown ,n
italics).sufficient to restore normal behavior and/or cognitive

properties in case of Alzheimer's disease.
In a further embodiment, the present
invention provides methods for the treatment, prevention

20 and/or delay of progression of a neurological disease as
mentioned above, comprising the step of administering an
effective amount of an antibody of the present invention
to a subiject in need thereof.

Another object of the present invention is to

25 provide a method for passive immunization of a mammal,
comprising the step of administering the antibody
disclosed herein to a mammal. Preferably, the passive
immunization is performed within the scope of an anti-
Abeta immunotherapy.

30 In another embodiment, the inventlon features
isolated nucleic acid sequence comprising a sequence
encoding the amino acid sequences encompassed by the
present invention. Said nucleic acids may be either DNA
or RNA and be either single stranded or double stranded.

35 Furthermore, the present invention provides a

cloning or expression vector containing a DNA sequence



ADI VL TQSPSSL SASVGDRVTL TCRASSSVNYNVHWQQRPGKPPK

AL| YATSNLASGVPSRFSGSGSGTEFTLTI SSLQPEDVAVYYCQOARTNpp TFGQGT 35

KL EVKRGCCRHEReERESCEEESQVQLVQSA DEVKKPGASVKYSCT ASGY ekt H2008/000352
YTMVHW/RQAPGOGL EWWVGGVNPYNDNTSY! RKLQGRVTL TVDRSSSTAYMELTSLTS
DDTAVYYCARYGGLRPYYFPMDFWGQGTLVTVSS 26 SEQ ID. No. 25: Iinker
GGGGSGGGGSGRGEESGAGES 5SEQ | D. No. 26: Abeta30_40 epitope Al | GLMGGW

Unl ess ot hgpuhge rdef ingd) @ldpdie@nigle andk dd--3aienind | 6nt epady used
herei n have the sane meaning as comonly understood by one of
ordi nary Ski Fl'®i RretRM art® 8 Wifch this invention bel ongs. Al t hough

nmet hods and nmat eri al Srsiagidli&ti oo, eqeuvedierd Hostt hedd. desboupédgher ei n
can be us i | r L g t Y i on,
sui tabl e r%rg? hggép(grngg Ifga/tder(r: {%gﬁ%s ng?:g'gggségli%e%@%%rg%Q%Orgr&%;séel\ﬁ%?ta
confli 8t , SeHEepFesfingdar ithigt gKe AhEFLAFFRY FEMNiaGiShs, will

clolnt rol. beqaéﬂitéé,oruas tHiR viTRieer. | &g&s H’ﬁﬁh}f@sa Erskeaxaplesare - .
illustrative_ only. an ot .inten o .be limting. [ er st oo
Lhat t ho SUFRSURLAhe e it FoRFOr B 8RCRR Andt v ageliny BAdt: hed
at will. Foseheror depeamiiadgasf cefé-specific enbodi nent, sel ected

definitions, embodi Memis zak i HLaAGESt MBe e RPR! Y nvihtBonehay be
i t under st ood

Description of the Draw ngs, .The_invention wll be..b er
and obpecggnﬁfﬁi‘e‘?gt%q ﬁg’é%lé‘&t CEGPRATREDVE Wi'lS efbleegén@fso appar ent
when considepmbimmi snogdieverd atcobtibéofipl | Bwbwignalethet |sednasesi pifi on

thereof . SUEh,JESCIIDIdAN MRKkeSLEEAT SRELILD Hh& RNNEX G4 awi Ngs,
wherei n: Fi 1 shows a sequence_conpari son of the light chain
é%ﬁ%%

vari abl e PEEPHRCDICHISAPPD CPNES VEOT N B EoEARfe AP Y HPIHERSr k 2. 3
ont 0 whi chytdendbetrectepdsi.fi c CDRs from 22C4 were grafted. 21

I M
preduction of the antibody of the present invention is
provided, comprising culturing of the host cell
transformed with the DNA encoding said antibody under
conditions that allow the synthesis of said antibody, and

20 recovering said molecule from said culture. Preferably,
said method provides an scFv antibody purified from E.
coli inclusion bodies or from the E. coli periplasm, if
the scFv construct used comprises a signal sequence that
directs fhe polypeptide to the periplasm. It may be

25 necessary to include a renaturate step to refold the
antibody to a functional molecule.

In a further embodiment, the invention
provides a method of treatment comprising the step of
administering to a subject in need thereof a

30 therapeutically effective amount of a polynucleotide,
vector or host cell as described herein.

In a second aspect, the present invention
provides a method of diagnosis comprising the steps of:

{i) Labelling an antibody;

35 {(ii) Administering an effective dose of
said antibody intranasally or systemically to a subject;

and



Fig. 3 depicts a sequence alignment of VII of 5 ESBA212 with the VH
of the original VIl fromthe nouse 22C4 anti body. Fi g.
4: shows awseguansmeal i gnnment of the VH of ESBA212, 22CG4Am0mE2008/000382
framework. Fig. 5. shows the results of ex vivo | abeling 10 of

pl agues in AD nouse nodels by ESBA21P; Either paraffin sections or
cryosections (non-fixed and post-fixed) were used. Fig. 5A: nouse

nmodel SwePS1, paraffigisecti 9@te5£9ng5§he n@éﬁ@edﬂl@ﬁ:’lo@\%%@yorcryo
section; Fig. 5C. nouse nodel _ SweArc, gg raffin secti G‘J%

mouse o d¥FS AN Tk c?hecﬂﬁ‘ée%é%‘fil gRtibody 1n body paﬁ%& ngl cts
t he resuldshpiciex vivo | abeling of plaques in human AD brains by

eSBAzl2. Elther paralbin.seehd@ps; Opfddesgol) aiz (ilnkxad and

post-fi xed) were use g in section; Fi.g. 6B: 20 cryo,
acet one faxekbody qosgestcEys, ephtreat Eormed gritgpn Erls?oaf%@é’t one
fixed, bad#ads 3y k0 40 Bfi Hbétérafetlbelflf)ﬁésent invention, Fig. 7.

shows the ex.vi staining of. a 0 u E 1 E )
and Thi of?%‘?ﬁ%\%y( A élngg? Chan%r(al I?llglslgéc): ﬁ&;ﬂ%’) %%éé %ﬁl(e(?eegrfééi g
8: il ustenhedindre r édgl estdbodyzes ekehebloh whitbaleFidgR of
ESBA212 hapne: 0y Fls @beinsgtﬁb_@éﬁézawoﬁ*em (Fig. 8A) and in Fig.

8B a nt r ol V\/nereln Oiﬁe frarre Was,,lncubate with FITC
| abel €4 Abet a42 nono ?s ermSO%%gec@vesh% t iS5 N5&Fa#5 Phftunobl ot s
usi ng br atefdronogerat esoohtt sahsjehent SmF&.hm\oas C(JFlaq lgast] ane 1:

ESBA212, a?llﬁ%l:@)le@@dtﬁ‘Q%§s_(fé@ e@:@ecijz ane d. Fuet3rabare 2:
ESBA212, 1ane 3: as antigens, reco g?l zes predom nantly

MONOMEr S %rﬂi‘%al?é@“@@st ?F%Fglvevﬁﬁoﬁ@%m PEEH382 22
nM and FRine doRdidireAbetradgdthadfi nhe ylaionskt anddy Gadk rif) thei g, 11:

Mass ec, B picts a
FT-1 sésope%{boi n%f t%é éﬁ%ggt p(?ajrfc-!(:alrlﬁ3 a%%e% bdé: I ng ggl %I%%%AZlZ at
di ff er ent tenperat ur8§ef?%ﬁﬂ@13ﬁg The n§ P58 9? @ mammal; more g
13: Wéstegsfeﬁﬁblghowrlagstlbgeatabslatrym@én BSBAZL2 i ncubated in the

presence (lane 1) or S f genat e.
10Fi g. 14: Result of ng éi%?lﬁga‘ﬁait%&%%onstrgﬁfgﬁggt hat ESBA212

i nhi bi t s 9M5esHaomn tomography (PET) which produces a three-

20 dimensional image of body parts is based on the detectiocn
of radiation from the emission of positrons. Typically, a
biomolecule is radiocactively labeled, e.g. it
lncorporates a radloactive tracer isotope. Upon
administration of the labeled biomolecule to the subject,

25 +typically by injection into the blood circulation, the
radioactively labeled biomolecule becomes concentrated in
tissues of interest. The subject is then placed in the
imaging scanner, which detects the emission of positrons.

In one embodiment, a ®'Cu labelled antibody is

30 administered to a subject and step iii) is performed by
placing the subject in an imaging scanner and detecting
the emission of positrons.

The invention thus encompasses a method fox
PET imagining, comprising the step of administering a

35 %Cu-labelled antibody of the present invention to a

subject.



olignerisation in vitro. Fig. 15: Mean serum
concentrations of ESBA212 over tinme after a single intravenous or

intraperit i nj ection. Fig. 16: i
bound ESBA@?%%agfog‘%roéi ntranasal (Fig. 16A) or intravenous Eélig&,@gﬁf

application. ESBA212 binds to anyl oiidy pl aques in the brain
i ndependent of the chosen route of application. 20 Fig. 17:

Det ecti on of bound E ' Ryl {1 LaikNs nakhefoh d¥anasal
application (Fig. 17?&%%%q%ﬁ?%$a%ne S%ge%ieni ngn( Fi g.017A)

confirm ride H&L12¥BAYE2 binds to anyloid plaques. Fig. 18: Ex vivo
| abel | i ng of anyloid plaques 25 by 64Cu- ESBA212 (Figs. 18B and D)
conpared to ESBA212 hOS+n1 a Figsyr18A and B show paraffin
sections, whereas Fi égb 1§DC81§?1'drh% g%zw (‘::%S/o sections.

Fig. 1: Detection oRABBEWHYMEEBA212 and CuESBA212 on nouse (SwePS1)
brain sections 24 hours and 48 30 hours after intranasal application.

Fig. 19A: ESBA212 af 24_h; Fig. ; 12 after 48 h; Fig. 19C
CUESBA212 after 24 h%’ﬁéndﬁﬁ gl\.To'lg‘D:c'J% é’%ﬁiz after 48 h.

Fig. 20: Detection oRTESEBA212 in the kidney follow ng an intravenous
ESBA212 injection. 35Fig. 21: Further intranasal application simlar
to Fig. 16A showi ng AP-staining .on fixed PS1 23 nouse brain
slic of an ani nmal ﬁggf uSRd Y9 3 (BR asal treatnent with 200
pg of ESBA212. Fig 2Q@WRBfRPTed with anti-H s anti body Fig 21B:
Control stained with 6E10 5Fig 21C. Negative control stained with
anti- rabbit Cy3 Fig 21D. Control stained with 22c4 1gG Fig. 22:
Brain Ap 40 and 42 | 858t sT?n Ypdre/PELASE ¥Pce treated with PBS,
22c4 1gG and ESBA212g¢tOmMfior 3 nonths. Fig. 22A: soluble fraction
(TBS); Fig. 22B: insoluble fraction (GQHC1) Fig. 22C menbrane-bound

fraction (TBS-
SEQ. ID. No. 5: CDR2 of VH

CGVNPYNDNTSYIRKLQG

SEQ. ID. No. 6: CDR3 of VH
20 YGGLRPYYFPMDE

SEQ. ID. No. 7: VL of ESBa2l2
ADIVLTQSPSSLSASVGDRVTLTCRASSSVNYMHWYQORPGKPPK
ALIYATSNLASGVPSRFSGSGSGTEFTLTISSLOPEDVAVYYCQOWRTNPPTFGQGT
25 KLEVER

SEQ. ID. No. 8: VI, of Framework 2.3
ARIVLTQSPSSLSASVGDRVILTCRASQGIRNELAWYQQRPGKAP
KRLIYAGSILQSGVPSFSGSGSGTEFTLTISSLOPEDVAVYYCQQYYSLRPYMEGQGT
30 KVDIKR '

SEQ. ID. No. 9: VL of 22C4
DIVLTOSPATILSASPGEKVTLTCRASSSVNYMHWYQQKPGSPRPKA
WIYATSNLASGVPDREFSASGSGTSYSLTISRVEAEDAATYYCQOWRTNPPTFGAGTK
35 LELKR



Triton) 15Fig. 23: Paraffin sections of treated APPswe/ PS1AE9 m ce
stained with 6E10 and eval uated using | mageJ software. Fig. 23A

Pl ague nunworzo®g3so23B: Pl ague area. 20 Mbdes for Carr HGIGCIOH08/406382
I nvention Exanple 1: Generation of ESBA212 The anti gen-bi ndi ng
portions of the single 25 chain antilady ESBA212 emanate fromthe
murine anti body 22C4, identified by the University of Zurich. The
Abet aspeci fic nouse | gE&gantpbody. 224 vaa generat ed by i nmuni zi ng

mce wth - ' ' ' - ] of
Pbota. Thd BB e T L B e G e e P R B B w
accor di ng YRSIBRGHESCEEFIRT ITBEUQR DREAT { POTYK S YBITIFSDIGF KLTHeGARNA was
derived from hybridoma cells producing the anti body 22C4. An RT- PCR
using the primers described by Burmester and Pl ackt hun was perfornmed
to anpl3fy the VL and>¥Rt dBneifs.185 ¥hé two domains were assenbl ed
by a SCE- PFORI(TOSHSELISE SHEDavVE L apASNE BRI Y QORPEKAPHB L ARG S T 1L.e8IG

singl e chajpaaiatiicaniiagiBatobstiiy Yas AidesiRtoRikvhiks, ¢! oned

24 into a sul e expression vector and sequence us a nouse sckv
fragnent was obtai ned which kept its specificity for Abeta42. Said
scFv was humani zed | egdpngrbo mike si:ngize cchain anti body ESBA212 (see

fig. o0 4 for 5 seq ISl .

seque#%% al i gnnent ofEggﬁiﬁﬁgﬂ§?§*ﬁ%ﬁﬁ?ﬁ%ﬁgﬁg%gPévsagv%%?§§%§§§ﬁ?§rua
Abet a spediHFIYEAODRASEVEAREZGAGRETRE B BdNHNSEDFAAYYCQOYKHWEPPW N GRfi ds
encodi ng ESEAZYRE were introduced into a suitable E. coil strain (e.qg.
BL21) and expressed 10 as inclusion bodies. Functional single chain

anti bodi es viere obtai ned by refol ding of inclusion bodies and
subsequent purificati 6BQbyIQelNéi|tF:atVlo® 15Exanple 2: Binding to

any| oi 15 plaaues PP vichaPeex¥e¢ 5 OASTSNTGDNYVSWYQQLPGTAPQLLIYDNTKRPS
GIPDRFSGSKSGTSATLGITGLOTGDEADYYCETWDS SLSGVVEGGGTKLTVLG

SEQ. ID. No. 14: VL E
BEIVLTOSPATLSLSPGERATLSCRASQTLTHYLAWYQQKPGQAPR
20 LLIYDTSKRATGVPARFSGSGSGTDFTLTISSLEPEDSALYYCQORNSWPHTFGGGT
KLEIEKR;

SEQ. ID. No. 15: VL F
SYVLTQPPSVSVAPGQTATVTCGGNNIGSKSVHWYQOKPGOAPVL
25 VVYDDSDRPSGIPERFSGSNSGNTATLTIRRVEAGDEADYYCQVWDSSSDHNVEGSG
TKVEIKR;

SEQ. ID. No. 16: VL &
LPVLTQPPSVSVAPGQTARISCGGNNIETISVHWYQQKPGQAPVL
30 VVSDDSVRPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDYVVEGGGE
TKLTVLG;

SEQ. ID. Nc. 17: VH of ESBA212
QVOLVQSGPEVKKPGASVKVSCTASGYTFTEY TMHRVRQAPGQOGL
35 EWMGGVNPYNDNTSYIRKLOGRVTLTVDRSSSTAYMELTSLTSDDTAVYYCARYGGL
RPYYFPMDEWGQGTLVTVSS



In order to test whether the scFv ESBA212 was able to recognise
Abeta, ex vivo i munostainings of brain tissues containing anyloid
pl agues weweo 2pw@robzmoned. 20 Therefore, brain tissue sectROIMCHA68VD3S2
various transgenic mce (SweArc, SwePSl) that express hunan APP

| eading to the formation of Abeta pl agues and brain sections from
human Al zheiner's patients were used. ESBA212 reacted with anyloid

pl aques on both 25 cry¥ppangdp pai@f figy SeClirorsaheRBLRI 2631 ndependent
of the Al zheiner's nouse_nodel_us SO st

bl aques on 11 xed nunabvRFURG IR pascthig PSERG PR iRe A e

ar ound tmeWMﬁRENHDSEDEEAQK@QBR@TEEREESIBﬂVYME$T6b§SDU@EVYh@ARVBR@ﬂOMﬂ
as anyl m% toid angiopathy refers to the deposition
of betaanyloid In the srral and m d-si zed vessels of the cerebral
cortex %nd t he | ept oneni nges. However, ESBA212 does not bind to

anyl oi d pl aques on hupsmQ. CIyO MectimanyHa & 2Resa on non-fixed (Fig.

6B) nor on post-fixed,{ e
different results bet %egtg?%é%%r@gﬁ%gg% YE%%%Y%%%WVH%E%%&
expl ai ned W GRVAEYNDEAS Y e RKEQRR CRLTVRR S SHTSYMEHRESS SRRAANY Hofell

t her ef or e Hehey rFebhundlancesotvdsf f erent pl agues species m ght be
differfd]t conpared to humans. aintert et al. (2006) described that
there s an ultrastructural difference between diffuse plaques in a 5
transgeni ¢ nouse nodefE@ndIhurem AD:biVEi Hs. In the nouse brain

conpact p éﬁﬂ%ﬁ@hs@bsi'vbﬁﬁéQﬂhﬁ%@%ﬁﬁ@s@@@@hvﬁbﬁmﬁtﬁﬁws’mé(ﬁ‘séd‘@
cortex an us_of human AD patients this gL V%’Q%D [g)
cocurs at hRpsYCRRiTARP R s oA e ahtinte BL R Rpag S i
(GQuntert &EQGEILVIVE806). 10 Because of these observed differences the
C-termdgus m ght be accessible in brains of transgenic mce but not
in brains of AD patients. The fixation of human brain tissue m ght

alter the conformati ofESf e Nomyl2di:d VBl &gues in a way that the
ot herwi se buried Ct emmmm&sﬁfsms&m&vmﬂemsgeﬂsmmgﬁmi bl e

for ESBA2

ESBA212 t(]'r)h aI YAﬁgSéQSFXPﬁ%ER(g%@%;J%‘?%%‘g%gL @g@?ﬁ?gﬁgﬁgﬁlﬁ]ﬂ% al n| ng
pattern ofVESER212 coincided with the pattern of thioflavine S which
is a stoandard fluoressep; mfains.tkat 28 gpecifically binds to anyloid

Choun by o1 26 exel usi i B KRGy KB R ERar e lins e ™°

FI TC- | abel &R INBEEEDE 2 Y ABISEAIT WD TE3 GTNE YBAT 88T GPPPA R YCARGRGE 2

and | oadedro@yaneabootrvEpRA212 and FI TC- Abet a42 were el uted
together (Fig. 8A) as the peak for ESBA212 and the one for

FI TC- Abet a42 overl apped exactly and al so showed a 30 size shift of 5
kDa ccétpared to ESBA2IEQ al Ohe Nadat2d:nWH Bhown), therefore

representing bound FI E\??ﬁ\b@é@f@; G&%LSM@M%FS%VHR@P%@@LMZ

was i ncubated with t whi ch contains the same
f r amewor k ErWéf&.AJﬁG%GE%é%&R%V%‘ERFWW@ TLE SN P ERETREAVY HA LAY e

t wo AVAGTGEDYWGQGTLVTVSS

30 SEQ. ID. No. 24: ESBA212 (The CDRs according
to Kabat are underlined, and the linker sequence is shown
in italics).

ADIVLTQOSPSSLSASVGDRVTLTCRASSSVNYMHWYQQRPGKPPK
ALIYATSNLASGVPSRFSGSGSGTERFTLTISSLOQPEDVAVYYCQOWRTNPPT FGQGT

35 KLEVKRGGGGSGGGGSGGGGSGGGGSQVQLVQSGPEVKKPGASVKVSCTASGYTFTE
YTMHWVRQAPGQGLEWMGGVNPYNDNTSY IRKLQGRVTLTVDRSSSTAYMELTSI TS
DDTAVYYCARYGGLRPYYFPMDEWGQGTLVTVSS




35 clearly distinct peaks observed one for the scFv and a second one
for FITC Abetad42 (Fig. 8B). 26 Exanmple 4: Binding to
di fferent wWbebt@Ad233ednf or mati ons Abet a42 i munobl ot s werRETHSHAA(9E$2t O
further 5 characterize the specificity of ESBA212. Therefore, brain
honobgenat es of SwePS1 mice as well agoin vitro generated ADDLS

(amyl oi d beta-derived diffusible Iigands, protocol by Klein) were
separated on a SDS gel and transferred to a nenbrane. ESBA212 and
6E10 ( Abet a-specific G 10 c re used to detect Abeta.
The control anti body%%’l iaLiécg&'l 2% i\%e’\é\% (12 monomers, bet a- st ubs,
trimers and al so ful |IGAGERGERCARBGGEGWeGEr, ESBA212 recogni sed

predom nantly Abeta42 nononers (Fig 9). 15 Exanple 5: In vitro
characterization of Affinity The bi pdi ng properties of
ESBA212 were tested i%%n B BR- mﬁére%‘é"l‘%ﬂzfe %HQ%%t a42,
respectively, were 2Ganrsagvasvanti gens. 96-well plates were coated
with 5 ug/m neutravidin in dilution buffer (PBS/0.01 % BSA/0.2 %
Tween-20) and i ncubated overnight at 4 C. The plates were then washed
3 tinmes with TBS/ 0. 005 % Tween-20. Biotinyl ated Abeta40 or Abetad42 (1
ug/m in dilution 25 thiffser ptwereiaddedrimveeaciwaddchaidathenpl at e

i ncubat.ed_for 15 nut t. I u hed as
aboveignd Ston- élgg%fl T |ﬁl edo?lg‘rteggp%?é {Angégé éqﬁ'ﬁ:l%ﬁ of

di | ution QQmm@nlYW&}ﬁséiO@;d \harr @nﬁn@ébavéam%y Heiothem Lt Kt s at

room _term%aw&ehwmw 1$h;%lﬂtl1@n %@165@@( vashhaggi heefiaparad ESBA212
dllutlonsf% M wer e adz !Ft cI)lcaeessctl tcpehwells and
i ncubat ed™f ?ria%%u?”%ft aFO(?r’ﬁ fepefattre (("Rjﬁl? Wu S | ng. es
wer e washednahd E38MN2P tiws pd@w@pedOthtaS’pmqfﬂecth%mqseﬁm ycI onal
ant i - E§BA%$%ea9iblbodé/u:(tlabll@%t%%dtsnaﬁal Mhion buf fard deycdidhour at

RT. After shing_a horsera peroxidase-| abel | ed il -rabbit 19gG
(1 40001 RodPMut L Hn FU19 6 e eka FBegerestit BRI 27
bound r abbntladindpoikEiniddidnREDwadad oeselral. substadkiid,icthe theact i on
was st oppgdy by.; dd] trh@&og% fMdH@%aﬁB%Eh%Sé‘bﬁﬁLPéﬂﬂtf@%ﬁ 450

rim From the measured curve an E could 5 be cal cul at ed.
For ESBA232¢Yt Ret Eemoended d&t Benitd®dtiBSbe in the range of 1 - 15 nM

for Abetad40 as well az-fier uvAdeiraddofFilgat lfhe EHiFxarpl e 6: Mass _
det erm na }ﬂB lments spreferey%%se)é@@t IQH és OII‘[&E A5 r m ned

by electrosgray nas pectroscopy here ore 12 was purlfled
and neasurédli nF%t%%céie@derlFllgeP@ phey peed B @t WP qHFHNt Mass
spectra (BeukkakdNBSSIn MEIE: sjecanvalinbads or ranges may not

apply.
25

Brief Description of the Drawings

The invention will be better understood and
objects other than those set forth above will become
30 apparent when consideration is given to the following
detailed description thereof. Such description makes
reference to the annexed drawings, wherein:
Fig. 1 shows a sequence comparison of the
light chain variable region of ESBA212 with the VL of
35 ESBATech’s framework 2.3 onto which the Abeta specific
CDRs from 22C4 were grafted.



15 using the MaxEntl software. The mass of ESBA212 was
determned to be 26517 Da (Fig. 11). 20Exanple 7: Determ nation of
sol ubi | i t ywbyoddfeé3spy eci pi tation The apparrenicrobsmoodse t y
of ESBA212 was neasured in the presence of polyethylene glycol 3000
(PEG3000) according to the nmethod of 2At ha and | ngham 25 (1981).
ESBA212 (20 ng/m ) was incubated with equal volunes of buffer

containing different gpn_q@nt pat hops ggnggcg&g}gaff@on o0 e resul ting

in a final in concentrati f da PEG
concentrat’ fag %i 18828V C lnAV?QP% @J‘S%Agglzegl g Fhg %’gt?%n at room 30
t enper at uk€Bhfeckaspf esnarersk @eit disf udedsandtede protei n

concentration in the Esltqoe@ngte?%tgegegghﬁ?lqcérg)m th?e g at
280 nm. The a arent. sol ubi | was cal ¢cul at ed ttin the PEG
concentr abPEh g@a‘f’h@? the "THoé’gr FERnPSf ot ReLpr Bt EF‘PF“CB‘H%é?ﬂ i on

measur ed RaCthen8Hbsdper nat ant. The sol ubili ty was determ ned by

extrapol ation to 0 %REG 9/0 ﬁ—gg 0 8

The sol ubi | tﬁ)é of ES§P 12 4mvgh§99eém§§§§g$ be a ou% %%%8%}% VA
5Exanpl e 8f BeBR¢kE naddh a9 fHapgrPrtability The ther mal stability
of ESBA212 was deter M1@Qd5bYSHBﬁ§Uth@9ré§@lfQL6f edx trigns lepaiingr ared

(FT-11Lk) spectrumon. a uker Tenso S r..as the
LemperSl uPE it ol ad iSihe 800208 Py " BEEASES" Bl et

equi | i br asechioracer teripseatdoast dnon-figed; m@e&o%ﬁﬂr@d)hef@@ect rum
was neasungdd. Fig. 5A: mouselRBARE Bwagsief’fp§£§ff‘:{& ééctﬁ_%%ﬂyag(% %

unf ol di ng f the r ot ei.n) det er m ned, t .__However,
e unt o B8 hoBre B SRRt s RFVBatsChEoA8 Bibucotio O g 12).
Exanpl e 9m0@ebv@m¢21m cfarAlfdtia aggtégati Bagi nSVi tmau 240 Intodses

i nvest Fgasgdanbet hef, EIRBAILE was abI e to inhibit the formation of
Abet a42 ol i goneri sation. Lherefor a thioflavine T assay was

performed in sol uti ol +9FhPof 11‘39?%%51{%%536%?%%% qfarﬁ’ﬁl‘ﬁi-v\ﬂ th
aggr egat etaldbbting fabhralasuegi L nnjuneseAbobeahandeg ESBA212. Either

paraffin sections or cryosections (non-fixed and post-
fixed) were used. Fig. 6A: Paraffin section; Fig. 6B:

20 cryo, acetone fixed; Fig. 6C: cryo, untreated; Fig. 6D:
cryo; acetone fixed, boiled for 10 min in citrate buffer.

Fig. 7. shows the ex vivo staining of amyloid
plaques by ESBA212 (Fig. 7A) and Thioflavine S (Fig. 7B)
on brain sections of SwePSl1l mice.

25 Fig. 8: illustrates the results of size
exclusion chromatography of ESBA212 bound to FITC labeled
Abetad42 monomers (Fig. 8A) and in Fig. 8B a control
wherein the framework FW2.3 was incubated with FITC
labeled Abetad42 monomers.

30 Fig. 9. shows tﬁo Abetad?2 immunoblots using
brain homogenates of transgenic SwePS1 mice (Fig. 9A;
lane 1: ESBA212, lane 2: 6E10) and ADDLs (Fig. 9B; lane
1: Fw 2.3, lane 2: ESBA212, lane 3: 6E10) as antigens.
ESBAZ212 recognizes predominantly monomers and weaker

35 trimers.

Fig. 10: Determination of affinity of ESBA212
by ELISA (Fig. 10A: for Abetad0; affinity constant: 6.26



25 em ssion at 482 nm as opposed to the 445 nmof the free dye. This
change is dependent on the aggregated state of Abeta as nmonomeric or
di meri c peYOi28¥P3H? not react (LeVine 111, 1993). 2.5 PRITAGRIAHPOIR, e
i ncubated with or without 30 2.27 pM ESBA212 in the presence of
thioflavine T and 500 M NaCl. As cartde seen in Fig. 14 the presence
of ESBA212 clearly inhibits the Abeta oligonerisation in vitro over 3
hours as tié fangbrRisoeddd hoasdbetiade 4821 hmi tpezendtanti:sé.- 3iln
contrast, gpen no ESBA212 was added to 35 the sol ution higher val ues
of fluorescence were rreasur?d i ndi cating the for E%&% gé Abet a
aggregates. 29 EX3fpI FPAB-LIFFR/Y & RCt6ri zati on of
phar macoki neti c propefftiges 1Pndepilets t® FetEt mpsetrve, plshewasgktnet i ¢
> Propeptlss Oy Rfilaeo 1R LANRARAD £2 ML ABr R, as
non-transdeni ¢ 1ittermat treated i ntrayenously or

i ntraper i teHSRIAFUATh FodHgPe SrARedi bR o7 EBBA212. At predefined
time points after theriig.e¢Bionebtood Mbst draminetdhe- @sltbbﬁ_aity t he
amount of th r 0 tiatjv and
the data Ef%}%“ﬂ% iy ERE B L B Fndy AN 17U entehse

Ani mal s: Fofante phﬁ?m@l Rl brpegenpeles an Al zhei mer nouse nodel

\QlaS_ Uf])ﬁﬁl tThat was geggﬁaﬁl gzlbYREé@ii':A &¥ . 2 Reh i #1364 nleUni \agéﬁytK of
urich). ese [ C + er-express the human
APP695 co agzdﬂ‘? ts@égﬁgwéaﬁﬂh%lﬂje%%%?t %t ation in a
single cortsl:rgmtr:lﬂmnarorth@ cafteel of the prion protein pronoter

(Knobl och et al, 2006);yThesm ﬁ@afo/eé@mﬁﬁ%r%riﬂl%t%% afbﬁgmzmmd
of C57BL/6 and DBA/2 reventl ng}t e 20 occurrence of heal ?L
he

breedi ng RHEH dngte Shér &PELPSEPEEABFRHE so%tlr%ﬁ?%ré
formatl®n iofjesdrdlon. ntracel | ul ar Abeta deposits that is assom at ed

with inpaired cogniti ungt i t }:?cQ% fe A@q@tgftb ) the
formati on of pl aques \gﬁ rtlﬂ\%ﬂ BQ@%%e cglglge&? Cp. S% h and h:';ghl y

t
i ncr easi ngtHERaSd nédtd -f dRDAThINFRE SRR b%‘r% 16&) bet a- anyl oi d
pl aques CCHp‘pﬂl:dﬁ::ﬂMri h eseeene benhabrad anmyloid Einghepatihy thEAA)

(KnObIOCh §§Q%’ e?% of the c?%sen ro ¢535?(€Eﬁ¥§%$t185 the

phar macoki neafl C

Experi#®ntal procedur @lgThé7ph5?ﬁ%%1ék¢fhé%f CPHch RSB 2ndpeSwePSl

determ ne?ncﬂ{}éeefbﬁd’ﬂﬂsﬁl\é&rt@li’s J_Qﬂ:rlaﬁhéapeeﬁpﬁm:l_drﬂ] eild.onref) ERBA212.
In case of, . the.Jnt.raveno treat n rans enlcm e.a 35
transgem c }flcﬁlearvnla e?méraén rEEJ/' 'ra‘guA B AN 21 re%gilaggg%

si ngl e i nthEndndus damyjledtd @tiagfle% rrg/ kg E5BA212 in PBS, pH 6.5.

Bl ood was drawn retroggghi tghl ¥x 3@v@tlaqg@@fﬂ e i @i pisqghdd and
30 d
S0 T e g P A o oL o, SO P

O mn
and 24 h). (HE@A.Zl@RmmbrﬁratEhgﬁs ilaAthJedslér@mmae:eﬁfﬁmasur ed by a

quanti tatiyve-EdpA whereas Fi 18NcCas8 Afhde éf§JE§¥ﬂﬂﬂd%%eal
appl i cation of ESBA212 RPP—tra sgenic mce were used oups

of 2 aninmals received &gm Pr [ eD?F?Fﬁb‘é‘Fl‘?%an rﬁseﬁtﬁzl]@naafi §B rrg/ kg
ESBA212 | re 881 kb6 . moudd deaie®aapl Bganer eections 24 hours and 48

30 hours after intranasal application. Fig. 19A: ESBA212
after 24 h; Fig. 19B: ESBA212 after 48 h; Fig. 19C: Cu-
ESBA212 after 24 h; and Fig. 19D: Cu-ESBA212 after 48 h.

Fig. 20: Detection of ESBA212 in the kidney
following an intravenous ESBA212 injection,

35 Fig. 21: Purther intranasal application
similar to Fig. 16A showing AP-staining on fixed SwePSl



10 col |l ected as descri bed above for the intravenous treatnent.
Results: After intravenous injection of ESBA212 the system c PK

fol |l owed aywbingadshs cl earance. Upon injection there Wastaclofdooss?
di stribution phase (a- 15 elimnation, 0 - 1 h) as well as a term nal
el i m nation phase (P-elimnation, 8 312 h) observed (Fig. 15). There
was no significant difference in the a-elimnation (0.26 versus 0.23
h) and term nal 8, 79.versus .7 Ln41h nsgeni ¢ and
non- t ransgrlﬁegrlf{lg% rk#%teLB %garggépggt?%eﬁli Iaﬁjeéf%?BAfLéogf%%Pot her

cal cul at edRpaRgad hepateerparitt 0t whet E8R3géAi ¢ and
nontransgﬁniﬁ En'ce. I-py\%vgm; gbﬁ;@ﬁaﬁ\t@ avl@EuHEsogndus@d§ bution (\Vvd)
is quite hig 77.69 an 7 . -This.mght.hin at ESBA212
penetrates very well gﬁ% %gaqﬁocrﬁﬁ?% ﬁttglflﬁg f“gléuéﬁ(?n contrast,
there viere differenceBigbsk?vetrgativiee coharabcoks eed osl WhamtESBA212
was appl i edpntraperitoneal ly. A clear absorption phase could be
detected with a peak ESBA212 serum concentratio 1 ho after the
injection. Then the dFJs‘FrAgﬁ?ﬁ iGHEe éltﬁ}f‘?aewhg}%a%%%‘h[&%’u'ti mes

| onger than after intFayendblis BEapplr @#t YOnandi éh heyghls give an

| ndi cat i onpidagl. /8sd8R8! ekl ecteyny QRlA pad WasRyi BLECLEH adapdibe

i ntraperitoneal /rout e.g rﬁ%&/ever(? the ca c%ﬁat’e ternibna%’%ﬁa%/f-l I fe was
sl i ght}dy 6t BemcrEP&r intraperitoneal than intravenous 35 injection.
A clear difference wasigl stxAleteoiede GrobeioranTe®si dence tine (VRT)
of ESBA212 in the orgapis [ b , ”Fé ger when the
scEv was injected 3115:1:{'1 t?az%\{]ilt%%r?\énﬁgﬁ)llg ?%é%gjéé (o] Jﬁn@avenousl y. The
observed differences THIt AU reéacoraenrdcliraeyionvolifve of

di stributitentcWg) and cl earance (CL) between the intravenous and

intra itoneal route_.of injeciio ould 5.be explained by the fact
t hat te% ani mal s trealed i%'r ;Etpaéﬁr}tfgﬁlegfaf:yl?ré%e?get eaaech‘:’ic;g)her dose of
ESBA212 ( 2FPsteKgSiABP embicof sUsimmyl ki)th BBEA sabticavalraited heing
PKpar anet efsgbor sadci,gk&éaperitoneal dose of 15 ng/ kg based on the
val ues obtai ned for 2]?. ng/b%%}.t f IlowﬁBg 10 paraneters were

obt ai ned: no changes Th’a Pti-GH P PFbut i on and el i mi nation
half-1ife as well as FigthSBARladmeeeera.the AUC (79. 124 ug-h/m),
Vd (6/4p2 M) and CL (7.84 m/h) were then conparable to the val ues
obtained after intravenous injection. 15 . Table 1:
Phar macoki neti c parane s G4 Sennying, BRBuERan kR YeRYer i t oneal

i njection of ESBA212. PrP- APP SwW Arc (tg) PrP-APP Sw Arc (non-tg)

PrP-APP Sw Arc (t19) rgylffd APRIGLL98n of EsBA212

The antigen-binding portions of the single

25 chain antibody ESBA212 emznate from the murine antibody
22C4, identified by the University of Zurich. The Abeta-
specific mouse IgG antibody 22C4 was generated by
immunizing mice with Abetasp-q2z and is thus directed
against the C-terminus of Abeta. The cloning of the VL

30 and the VH domains was done by RT-PCR according to
Burmester and Pllickthun (2001). Briefly, the mRNA was
derived from hybridoma cells producing the antibody 22C4.
An RT-PCR using the primers described by Burmester and
Plickthun was performed to amplify the VL and VH domains.

35 The two domains were assembled by a SOE-PCR (splicing by
overlap extension). Then the amplified single chain
variable fragment (scEFv) was digested by Sfil, cloned



i.v. i.v. i.p. dosage ng/kg 15 15 20 absorption half- life h 0.10
di strlbutlon half-1ife h 0.26 0.23 1.28 elimnation half-life h 8.79
7.11 5. 84 woeawwsstes curve (AUC) PCT/CH2008/000382
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into a suitable expression vector and sequenced. Thus a
mouse scFv fragment was obtained which kept its
specificity for Abetasz. Said scFv was humanized leading
to the single chain antibody ESBA212 (see fig. 1 to 4 for
5 sequence comparisions. Figs. 1 and 2 show a sequence
alignment of ESBA212 with the framework 2.3 onto which
the Abeta specific CDRs from 22C4 were grafted.).
Plasmids encoding ESBA212 were introduced
into a suitable E. coli strain (e.g. BL21l) and expressed
10 as inclusion bodies. Functional single chain antibodies
were obtained by refolding of inclusion bodies and
subsequent purification by gel filtration.

15 Example 2: Binding to amyloid plaques on

tissue sections

In order to test whether the scFv ESBA212 was
able to recognise Abeta, ex vivo immunostainings of brain
tissues containing amyloid plaques were performed.

20 Therefore, brain tissue sections from various transgenic
mice (SweArc, SwePSl) that express human APP leading to
the formation of Abeta plaques and brain sections from
human Alzheimer’s patients were used.

ESBA212 reacted with amyloid plagues on both

25 cryo and paraffin sections from mice independent of the
Alzheimer’s mouse model used (Fig. 5). ESBA212 also
stained plagues on fixed human Alzheimer’s tissue (Fig.
6A) . Especially around the vessels a strong staining
could be observed that is known as amyloid angiopathy.

30 Amyloid angiopathy refers to the deposition of beta-
amyloid in the small and mid-sized vessels of the
cerebral cortex and the leptomeninges. However, ESBAZ12
does not bind to amyloid plagues on human cryo sections,
neither on non-fixed (Fig. 6B) nor on post-fixed (Fig.

35 6C, D) sections.

The different results between the human and
rodent sections may be explained in that transgenic mice
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overexpress human APP and therefore the abundance of
different plaques species might be different compared to
humans. Gintert et al. (2006) described that there is an
ultrastructural difference between diffuse plagues in a
transgenic mouse model and human AD brains. In the mouse
brain compact plagues of different sizes represent the
majority. In the cortex and the hippocampus of human AD
patients this plague type occurs at only 10 %, whereas
cored plaques predominate (~90 %) (Giintert et al., 2006).
Because of these observed differences the C-terminus
might be accessible in brains of transgenic mice but not
in brains of AD patients. The fixation of human brain
tissue might alter the conformation of the amyloid
plagques in a way that the otherwise buried C~terminal
epitope is exposed and gets accessible for ESBA212.

Fig. 7 shows the specific binding of ESBA212
to amyloid plaques on SwePSl brain sections as the
staining pattern of ESBA212 coincided with the pattern of
thioflavine S which is a standard fluorescent stain that
specifically binds to amyloid protein deposits.

Example 3: Binding to Abeta42 monomers

It could be shown by size exclusion
chromatography that ESBA212 bound to FITC-labelled Abeta
42. ESBAZ212 was co-incubated with FITC-Abeta42 and loaded
onto a column. ESBA212 and FITC-2Abetad2 were eluted
together (Fig. 8A) as the peak for ESBA212 and the one
for FITC-AbetadZ overlapped exactly and also showed a
size shift of 5 kDa compared to ESBA212 alone (data not
shown), therefore representing bound FITC-BAbetad2 (5
kDa) . However, when FITC-Abetad4? was incubated with the
framework FW2.3, which contains the same framework region
as ESBA212 but no Abeta-specific CDRs, there were two
clearly distinct peaks observed one for the scFv and a
second one for FITC-Abetad2 (Fig. 8B).



7.38 5.88 Exanmple 11: In vivo plaque |abelling

It was investigated whether ESBA212 was able 5 to bind to anyloid

pl agues wwo 2ePpBized i ntravenously or intranasally. PCT/CH2008/000382
Therefore, transgenic SwePS1 mice were treated 3 tinmes every 24 h
with 210 pg of ESBA212 either by thezentravenous or intranasal route
of application. 72 10 h after the first application the animls were
perfused with PBS and the brains anal ysed for the presence of

ESBA212. ESBA212 boung_to any} oid pl.aques in _the brai ofh after
i ntravenous and intragﬁéﬁ?f%p 1ié§ﬁ#%ﬁ% %P PﬁgfggﬁgE(éE%Ea%%). A
t hi of | avi menScgmaitdiomg confirmed that 15 ESBA212 really bound to

anmyl oi d pl aques. Consgsgﬁéz;@ RRIIb SR @RS O e%f@!‘ﬁ?@ltgpﬂ%itﬁé@t
was treated intranasal wth ESBA212 %gomed nme stain

e o 151 oA B LA T fhe B FLb o i T Ahans® JRTECSLET Noin

PET- i magi hgmuidenat@s- babélve2dl BE8BAR 1% well as in vitro generated
ADDLs (amyloid beta-derived diffusible ligands, protocol
by Klein) were separated on a SDS gel and transferred to
a membrane. ESBA212 and 6E1l0 (Abeta-specific IgG as

10 control) were used to detect Abeta. The control antibody
6R10 recognised Abetad? monomers, beta-stubs, trimers and
also full-length APP. However, ESBAZ212 recognised
predeminantly Abetad2 monomers (Fig 9).

15
Example 5: In vitro characterization of
Affinity
The binding properties of ESBA212 were tested

in an ELISA where Abeta40 and Abeta4z, respectively, were

20 used as antigens. 96-well plates were coated with 5 ug/ml
neutravidin in dilution buffer (PBS/0.01 % BSA/0.2 %
Tween-20) and incubated overnight at 4 °C. The plates
were then washed 3 times with TBS/0.005 % Tween-20.
Biotinylated Abeta40 or ARbetad2 (1 ug/ml in dilution

25 buffer) were added to each well and the plate incubated
for 15 minutes at room temperature. Plates were washed as
above and non-specific binding sites were blocked by
addition of dilution buffer. The plates were incubated
for another 1.5 hours at room temperature while shaking.

30 After washing the prepared ESBA212 dilutions from 0 to
500 nM were added in triplicates to the wells and
incubated for 1 hour at room temperature (RT) while
shaking. Plates were washed and ESBA212 was detected by a
purified rabbit polyclonal anti-ESBA212 antibody (1:10000

35 in dilution buffer) for 1 hour at RT. After washing a
horseradish peroxidase-labelled anti-rabbit IgG (1:4000
in dilution buffer) was used to detect the previously



"Cu-l abel i ng of ESBA212: ESBA212 was coupled to a CPTA chelator (an
approximately 200 Da macrocycle 25 wth 4 N-atons) which binds to the
i sot ope (mabfedseBssonf 64Cu is 12.7 hours). The chel at orrovasH2008/0b380]
to lysine residues within the ESBA212. As the coupling was m | d not
every lysine was labelled. It was shawn by mass determ nation that on
average two CPTA nol ecul es were 30 bound to each ESBA212 nol ecul e.

Exanpl e 135,65 vi 3_@%4tllnora>9u% RhATBES uhaYs %e%sw%%béékatgrder to
defi ne whet her 64Cu SBA212 was still n tQ _any

ol aques. B |TRRITOHIT 06eh S ERPO S| HFS h Th dodl S5 BBR- Frsed
SwePS1 noustes dargali ibrs extdcors weoenper f or med. The "Cu-Il abelling did not
change the binding pr t ’E'ﬁ%%f BA21

able to bind to any Io?g%@ Itﬁé Iﬁ%as on |xe8%52a1?4vgélr€§ éan%% |xedldbra| n
sectiond (% g:almalatédanﬁloef E2BARRZ iR Bk Yashglederpiagdeto bye

Cu- ESBA212i il e lbmfb RE Arepebt hescef A0 labeldied agufoESBA212
wer e mvesﬁ egcaé} |\_1l using transgenic SwePS1 m ce. The mce
received anin ran %ﬂl ication of either 210 ug ESBA212 or 100 ug
Cu- ESBA212. The ani rral s were sacrificed 24 or 48 hours after the
application and 15 the brains were anal ysed for the binding of

ESBA2 and Cu- ESBA21 e el to a i,d pl agues.
As seen’in Fig. 19, Eég ig g %aso% W&l rrg(—i‘%f';tf’fler 24 as well as 48
hours post applicati ofheThsashmasesi ESEAS 18bvesvddtépnind by

Qu-1 abel | o0l JeSBARLR 2,2 QaLBELBLOE B0 ddi8y Dinil it REODRELROS? Ofas

Cu- ESBA212 di,d ,not change in viyo conpared ESBA212 _as it was
al r eady d RS &k atsﬂéegxl’i}l% 1 mﬁqrﬁﬁm@ﬁ fpPe®1Bormic

El'i m nati ereid apd2gneyads| spectea {wewetals anessi)nfrereaticoonebdbuted he
el imngdi %19&} I%\M%y bﬁ@cEﬁ%@A%%t%QﬁeSCE' v was injected intravenously

into mce. Anial's were sacrifrced shortly afterwards and the ki dneys
anal ysed by i munohi sTB8hBaFE P~ feilfgde. was determined to be
26517 Da (Fig. 11).

20 Example 7: Determination of solubility by

PEG-precipitation
The apparent solubility of ESBA212 was

measured in the presence of polyethylene glycol 3000
(PEG3000) according to the method of Atha and Ingham

25 (1981). ESBA212 (20 mg/ml} was incubated with equal
volumes of buffer containing different concentrations of
PEG3000 (30 - 50 %) resulting in a final protein
concentration of 10 mg/ml and a final PEG concentration
of 15 - 25 %. After 30 minutes of incubation at room

30 temperature the samples were centrifuged and the protein
concentration in the supernatant determined from the
absorbance at 280 nm. The apparent solubility was
calculated by plotting the PEG concentration against the
logarithm of the protein concentration measured in the

35 supernatant. The solubility was determined by
extrapolation to 0 % PEG.



30ESBA212 is filtered into the primary urine in the kidney and

reabsorbed in the proximl tubulus where it is degraded nost probably
via the Iy‘é’@%‘??&“ﬁ%t hway (Fig. 20). 35Exanple 16; In w%c&ogﬁqussz

| abel ling A further test simlar to the test perfornmed in Exanple 11
was made with intranasal admnistrati<h. 34 Transgeni c
SwePS1 mice were treated intranasally with 200 pg of ESBA212. The

ani mal was perfused | Fhgf setubhltanashlESH dzmyae. daPesnanadnge on
fixed SweRSd smuse 2 aigymal.i ces was performed and 5 recorded as
follows: Stained with anti-H s antibody (Fig. 21A) Control stained
with 6E10 (Fig. 21B) Negative control stained with anti-rabbit Cy3
(Fig. 21C) 10Control stained with 22c4 1gG (Fig. 21D) Exanple 17:

APPswe/ PSLAE9 mi ce Wekgahbeal 8d HOFe SniRARS, %% %%ngﬁsstglgi:fﬂ}gG

once a week each and with ESBA212 tw ce a week he end of th

treatment the ani mal s Ther ERBERRbsBRL Y Yo oF ﬁ‘%@ ?sBF‘ﬁt ed and
di vi ded i ndiek ¢y rpet hyoneas@réngothe ofowaise haegerficzed iafidaseder al

extracts wep£ froduc %qr%ﬁdogthE%% Qrgget %Ilﬁ eéc%‘!:%!m £8Q uere

det erm ned using a comrerci al ticCs any). It
was found FHatteResAiAEeadd dpcraserd Legre 35107 Sise@-i BSBA 1§OV@|%I e

fractionm (I8S) taﬁdecgﬂqumaed b &heh i nagberd e ald an—( GuiiAhtedn
t he merrbralgl jfcproeur]C %%pkgﬁf“( Tg? Jééél?f'édt he Ap40 | evel 25 remai ned

unchanged Wher'eas was i'ncreased (see Fig. 2 Thi s
points to a redistri bﬁhﬁomebtlw oA natalrien odl tﬁilSlBéZﬂé fhé %ol ubl e

};f acHon unftoldlng fOft thE[]ﬁéQE\BEPﬁ) PR 4 | QI S ridsed of @% Bkstol egy. h
araffin sgctions o reate SWe ce were i ne WI
GE10. Pl age: HAHEHE and 4 BRERUITEY APt BHVAIA 55 Tohdg 89 SORY

The experizmntt ridvedl ddiighafi2ani mal s treated with ESBA212 show a
significantly reduced nunber and al so a decreased size of

anyl oi d- pl agues (see Fig. 23). This 35 further supports the idea that

ESBA212 binds to Ap fibrils and subsequently breaks themup into
nononers or Example 9: Prevention of Abeta aggregation in

vitro

20 It was investigated whether ESBA212 was able
to inhibit the formation of Abetad4Z oligomerisation.
Therefore, a thioflavine T assay was performed in
solution. Thioflavine T associates rapidly with
aggregated Abeta fibrils, giving rise to enhanced

25 emission at 482 nm as opposed to the 445 nm of the free
dye. This change is dependent on the aggregated state of
Abeta as monomeric or dimeric peptides do not react
{(LeVine III, 1983),.

2.5 yuM Abetad? were incubated with or without

30 2.27 pM ESBA212 in the presence of thioflavine T and 500
mM NaCl. As can be seen in Fig. 14 the presence of
ESBA212 clearly inhibits the Abeta oligomerisation in
vitro over 3 hours as the fluorescence measured at 482 nm
does not rise. In contrast, when no ESBA212 was added to

35 the solution higher values of fluorescence were measured
indicating the formation of Abeta aggregates.



WD 2009/ 033309PCT/ CH2008/ 000382 35 snal | oligoners, which shifts the
equi libriumtowards sol uble Ap pools. The above shown results support
t he findi ngo20éd3330£SBA212 enters the brain after intrauanoamosings:

i ntranasal application, and binds to Abeta plaques in the cortex and
hi ppocanpus of transgenic mice. Mregwer, APPswe/PS1AE9 nmice treated
intranasally with scEv exhibited reduced nunber and average size of
anyloid 10 plaques in the cortex, as well as reduced |evels of Ap42
in the insoluble fraction of brain extracts. . . VWil e
there are shown and dBsERIRdAbr eFeiivp gharertedisnbbelnehts of the
i nventi on,pﬂatxrdas;oucgnbelei§ro§5rﬁié1§t I y under st ood that the invention
is not limted theretfn béJ];[derTB. t er.\W_s pyary ourﬁl enbodi ed and
practised within the scope of 1:t%e qurr%e g g Bi'fsTe %]%”?%Jﬁde F ences
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(1997) NUQk@#%réﬁbiénf@sllé%%ﬁﬁgt§§aﬁ§ép%reated intravenodsi

S F.,
| ocal ali dﬁ%ﬁ?%é P’&?\ajf%%lm’ a an\é{ﬁ &P36§E5°ﬁ0§f4§61gp’§gak
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characteristics of this strain are: i} the formation of

BaS| c

early intracellular Abeta deposits that is associated

with impaired cognitive functions from the age of 6

month; ii) the formation of plaques starting at the age
25 of 7 month and highly increasing over the next Ffew month.

This development of'beta—amyloid plaques coincides with

severe cerebral amyloid angiopathy (CAA) (Knobloch et al.

2006) .

The mice used for the pharmacokinetic studies

30 were at the age of 6 month.

Experimental procedure: The pharmacokinetic
parameters were determined after intravenous or
intraperitoneal injection of ESBA212. In case of the
intravenous treatment APP-transgenic mice and non-

35 transgenic littermates were used. 7 groups of 2 animals
received a single intravenous injection of 15 mg/kg
ESBA212 in PBS, pH 6.5. Blood was drawn retro-orbitally
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h) in the transgenlc and non-transgenic mice,

. 20 respectively (Table 1). Also the other calculated PK-
values were comparable in the transgenic and non-
transgenic mice. However, the observed volume of
distribution {Vd} is guite high (77.69 and 76.72 ml).
This might hint that ESBAZ212 penetrates wvery well and

25 quickly into the tissue. In contrast, there were
differences observed in the pharmacckinetics when ESBA212
was applied intraperitoneally. A clear absorption phase
could be detected with a peak ESBA212 serum concentration
at 1 hour after the injection. Then the distribution

30 half-life was about 5 times longer than after intravenous
application which might give an indication that a depot
effect was obtained when injected via the intraperitoneal
route. However, the calculated terminal half-life was
slightly shorter after intraperitoneal than intravenous

35 injection. A clear difference was also detected in the
mean residence time (MRT) of ESBA212 in the organism,
which was about 3 times longer when the scFv was injected
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(i) Binding to both beta-anyl oi d40 and betaanyl oidn with a high and
substantially identical affinity; (ii1) D splaying a high
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version 3'5%5%%H§§§Ely with ESBA212 showed the same staining

pattern for ESBAZ212 and thioflavine S (Fig. 17).

20
Example 12: PET-imaging with %'Cu-iabelled
ESBA212
®icu-labelling of ESBA212: ESBA212 was coupled
to a CPTA chelator (an approximately 200 Da macrocycle
25 with 4 N-atoms) which binds to the isotope (half-life of
64Cu is 12.7 hours). The chelator was coupled to lysine
residues within the ESBA212. As the coupling was mild not
every lysine was labelled. It was shown by mass
determination that on average two CPTA molecules were
30 bound to each ESBA212 molecule.

Example 13: Ex vivo labelling of plagues by
$4Cu-ESBA212
35 In order to define whether 64Cu-ESBA212 was
still able to bind to amyloid plagues,



<211> 10 <212> PRT <213> Mus nuscul us <400> 1 Arg Ala Ser Ser Ser val
Asn Tyr Met His 1510 <210> 2 <211> 7 <212> PRT <213> Mus nuscul us

<400> 2 Alwobbgunosss0e Asn Leu Ala Ser 15 <210> 3 <211> 9 el obiiAibossz
<213> Mus nusculus <400> 3 Gn Gn Trp Arg Thr Asn Pro Pro Thr 15
<210> 4 <211> 5 <212> PRT <213> Mus nmgscul us <400> 4 du Tyr Thr Met
Hs 15 <210> 5

immunohistochemical stainings on fixed and non-fixed
SwePS1 mouse brain sections were performed. The ®‘Cu-
labelling did not change the binding properties of
ESBA212 as %‘Cu-ESBA212 was still able to bind to amyloid

5 plagues on fixed as well as non-fixed brain sections
(Fig. 18).

Example 14: In vive labelling of plaques by

#Cu-ESBA212

10 The binding properties of coldly labelled Cu-
ESBA212 were investigated in vivo using transgenic SwePS1
mice. The mice received an intranasal application of
either 210 ug ESBA212 or 100 ug Cu-ESBA212. The animals
were sacrificed 24 or 48 hours after the application and

15 the brains were analysed for the binding of ESBA212Z and
Cu-ESBA212, respectively, to amyloid plaques.

As seen in Fig. 19, ESBA212 could be detected
after 24 as well as 48 hours post application. The same
result was observed for the Cu-labelled ESBAZ1Z2.

20 Therefore, the binding properties of Cu-ESBAZ12Z did not
change in vivo compared to ESBA212 as it was already
demonstrated for the ex vivo labelling.

Example 15: Elimination via kidney

25 In order to get some information about the
elimination pathway of ESBA212 the scFv was injected
intravenously into mice. Animals were sacrificed shortly
afterwards and the kidneys analysed by
immunohistochemical methods.

30 ESBA212 is filtered into the primary urine in
the kidney and reabsorbed in the proximal tubulus where
it is degraded most probably via the lysosomal pathway
(Fig. 20).

35 Example 16: In vivo plagque labelling
A further test similar to the test performed
in Example 11 was made with intranasal administration.



<211> 17 <212> PRT  <213> Pius nuscul us <400> 5 dy Val Asn
Pro Tyr Asn Asp Asn Thr Ser Tyr lle Arg Lys Leu Gn 1 510
WO 2009/033309 PCT/CH2008/000382

34

Transgenic SwePS1l mice were treated
intranasally with 200 pg of ESBA212. The animal was
perfused 1h after intranasal treatment. Af-staining on
fixed SwePS1l mouse brain slices was performed and

5 recorded as follows:

Stained with anti-His antibody (Fig. 21A)

Control stained with 6E10 (Fig. 21B)

Negative control stained with anti-rabbit Cy3
(Fig. 21C)

i0 Contreol stained with 22c¢c4 IgG (Fig. 21D)

Example 17:
APPswe/PS1AE9 mice were treated for 3 months
15 with PBS, 22c4 IgG once a week each and with ESBA212
twice a week. At the end of the treatment the animals
were perfused, the brain was isolated and divided into
two portions. One portion was homogenized and several
extracts were produced and the brain Af 40 and 42 levels
20 were determined using a commercial ELISA test (The
Genetics Company). It was found that the AB40 and 42
levels were increased in the soluble fraction (TBS) and
decreased in the insoluble fraction (GuHCl). In the
membrane-bound fraction (TBS-Triton) the AR40 level
25 remained unchanged whereas the AB42 level was increased
(see Fig. 22). This points to a redistribution of AP from
the insoluble to the soluble fraction.
The other portion was used for histeclogy.
Paraffin sections of treated APPswe/PS1AEY9 mice were
30 stained with 6E10. Plague number and area was evaluated
using ImageJ software.
The experiment revealed that animals treated
with ESBA212 show a significantly reduced number and also
a decreased slze of amyloid-plaques (see Fig. 23). This
35 further supports the idea that ESBA212 binds to AP
fibrils and subsequently breaks them up into monomers oxr



15 dy POW 200 8i 000382 <210> 6 <211> 13 <212> PRT <213> nus
muscul us <400> 6' Tyr Ay Gy Leu Arg Pro Tyr Tyr Phe Pro Met Asp Phe

1510 <210>»wé 26@b2330408 <212> PRT <213> Artificial <220%ci2&saosMooRb
EsBA212 <400> 7 Ala Asp Ile Val Leu Thr sin ser Pro Ser ser Leu ser

Ala Ser Val 151015 dy Asp Arg Val Ths Leu Thr Cys Arg Al a ser Ser
ser val Asn Tyr 202530 net H's Trp Tyr Gn Gn Arg Pro Gy Lys Pro

Pro Lys AiRaleUcilgonref®4Sshich shifts the equilibrium towards
soluble AR pools.

The above shown resulis support the finding

5 that ESBA212 enters the brain after intravenous and
intranasal application, and binds to Abeta plaques in the
cortex and hippocampus of transgenic mice. Moreover,
APPswe/PS1AE9 mice treated intranasally with scFv
exhibited reduced number and average size of amyloid

10 plaques in the cortex, as well as reduced levels of AR42
in the insoluble fraction of brain extracts.

While there are shown and described presently
preferred embodiments of the invention, it is to be dis-
15 tinctly understood that the invention is not limited
thereto but may be otherwise wvariously embodied and prac-—
tised within the scope of the following claims.



Tyr Ala Thr ser Asn Leo Ala ser Ay Val Pro ser Arg Phe Ser Gy

505560 Ser Gy ser Ay Thr Gu Phe Thr Leu Thr Ile Ser ser Leu G n

Pro 65707580 2@x03%8p val Ala val Tyr Tyr Cys G n G n TrECTACG201$i¢00383 n
Pro Pro 859095 Thr Phe Ay Gn Ay Thr Lys Leu Qu val Lys Arg 100105
<210> 8 <211> 108 <212> PRT <213> Art3éficial <220> <223> vL of

Framework 2.3 <400> 8 Ala Gu Ile val Leo Thr Gn Ser Pro ser ser

Ser Ala ser Val 151015 dy Asp Arg Val Thr Leu Thr Cys Arg Ala Ser
Gn Ay Ile Arg Asn 202530 ggrog008/000382 Gu Leu Ala
Ala Pro Lys Arg Leu 354045 Ile

Trp Tyr

Gn Gn Arg Prot&§ty

Leo

Tyr Ala Gy Ser Ile Leu Gn ser Ay Val Pro Ser Phe Ser Qy 505560
Ser Ay Ser Ay Thr GiyrPhen To¢ deu (Hhyoshl erseeiSerngeus Gas-Fray .
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Tyr_ ser
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<212> PRT <213> Artificial <220> <223> VL A <400> 10 Gu Il e Val
Ser Pro Ser Thr Leu Ser Ala Ser Val dy 151015 PCT/CH go p
8/ 00 0382waspoodmisgsoval |le Ile Thr Cys Arg Ala Ser G n BEK/CH1003/@E582
202530 Leu Ala Trp Tyr Gn Gn Lys Pro Ay Lys Ala Pro Lys
Il e 354045 Tyr Lys Ala Ser S&8 Leu Au Ser Gy Val Pro ser

Thr dn

Ser Trp
Leu Leu
Arg Phe
ser Ser
Tyr Lys
Leu Gy

5

10

15

20

25

Ser Ay 505560 Ser Gy Ser Ay Ala Gu Phe Thr Leu Thr |

Met

| e

Leu G n Pro 6Rd&7ESh AIp. ARdHiethlka, Thr , TkreBy) DyS. Gandd n

TabHoE o 04 11289002 ot acrde Tatkr b3 g Bebife 192 )20,
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GQu lle Val Leu Thr Gn ser Pro Ser ser Leu Ser Ala Ser Val dy
151025 Asp Arg Val Thr Leu Thr Cys Arg Ala Ser Gn Ay Ile Arg Asn
Gl 202530 Leu Ala Trp Tyr Gn Gn Arg Pro Ay Lys Ala Pro Lys Arg
Leu Ile 354045 Tyr Ala Gy Ser Ile Leu Gn Ser Ay Val Pro Ser Arg
Phe Ser Gy 505560 Ser Gy Ser Ay Thgg @ u Phe Thr Leu Thr Ile ser
ser Leu G n Pro 65707580 G u Asp Val Ala Val Tyr Tyr Cys Gn Gn Tyr
Tyr Ser Leu Pro Tyr 859095 Met Phe Gy Gn Gy Thr Lys Val Asp lle
Lys Arg 100105 <210> 12 &Paims 109 <212> PRT <213> Artificial <220>
PCT/CHg O 0!1 00 0382 <223> VL c <400> 12 Gu lle Val Met Thr

Gn Ser Pro Ala Thr IleUAJSeIsdl&lteseéiﬂ?chlla QGmain d5dRy (Q:Hv}seﬁha'ﬁl?
Al a Leu ser cy : S ' Val, ser. Thr n Q2530 .V
Ala Trp Tyr G%elg_c%lﬁ%gy P§%ncg yq; OgtﬁeA(?atﬁm& s gp?_reu cl_feéeﬁ?eamy loid
! and is humanized or fully human having at least 80%

identity to SEQ ID No. 24.

2. The antibody of claim 1 that prevents
oligomerisation of beta-amyloid.

3. The antibody of anyone of the preceding claims
comprising SEQ ID: No. 7 and SEQ ID: No. 17.

4. The antibody of anycne of the preceding claims
having the Seq. ID. No. 24.

5. The antibody of anyone of the preceding claims,
being chemically modified.

6. The antibody of anyone of the preceding claims
linked to a therapeutic agent.

7. The antibody of anyone of claims 1 to 6 linked
to a label, in particular to ®Cu.

8. The antibody of anyone of the preceding claims
demonstrating the characteristics of:

(1) Binding to both beta-amyloidsy and beta-
amyloids> with a2 high and substantially identical

affinity;

(ii) Displaying a high affinity for oligomeric
and monomeric forms of beta-amyloid;

{(iid} Not substantially recognizing amyloid

precursor protein (APP) in wivo; and

(iv} Having & solubility of at least 5 mg/ml,
preferably at least 10 mg/ml, and more preferably at
least 20 mg/ml as measured according to the method of
Atha and Ingham.



354045 Tyr Ay Ala Thr Thr Arg Ala Ser Ay val Pro Ala Arg Phe Ser
Gy *505560 Ser Gy Ser Ay Thr GIl Phe Thr Leu Thr Ile Asn Ser Lax
G n-Ser 65707580 G u Asp Phe Ala Ala Tyr Tyr cys Gn Gn Tyr Lys His
Trp Pro Pro 859095 Trp Thr Phe Ay Gn Ay Thr Lys Val Qu Ile Lys
Arg 100105 <210> 13 <211> 111 <212> PRJ <213> Artificial <220> <223>
VL D <400> 13 G n ser Val Leu Thr Gn Pro Pro Ser Val Ser Ala Ala Pro
Gy Gn 151015 Lys Val Thr Ile Ser s ser Ay Ser Thr ser Asn lle
Ay Asp Asn 202530 T9r Bnd asbibqdyp ofyclain &G fursheprde@netTaEing a
Pro G n Leu Leu 35404b BirRiihyr bésd-AeNolhrplaguey.g Pro Ser Ay lle
Pro Asp Arg Phe Ser 505560 Ay Ser Lys Ser Gy Thr Ser Ala Thr Leu

Gy Ile Thr Ay Leu n 7 0. Thr Ay As Al a Asp,.Tyr r Cys
Gy Thr Trp Asp Ser }ge'r Tﬁgug% of aXyoneD og Unt prece%z.n% cﬂllms
for use in diagnosis or screening a subject for

amyloidosis or Alzheimer’s disease or determining a
subject’s risk for developing amyloidosis or Alzheimer’s

disease.

11. The antibody of claim 10, wherein the
diagnosis is done by PET imaging.

12. The antibody of anyone of the preceding claims
for use in the treatment of a neurological disorder, in
particular Alzheimer’s Disease and/or passive
immunization against Alzheimer’s disease.

13. A pharmaceutical composition for treating,
preventing and/or delaying the progression of a
neurological disorder, in particular Alzheimer’s Disease
and/or passive immunization against Alzheimer’s disease
comprising the antibody of anyone of claims 1 to 12.

14. The pharmaceutical composition of c¢laim 13,
said composition is suitable for intranasal,
subcutaneous, intrathecal, intracranial or intravenous

administration.

15. A nucleic acid sequence encoding the antibody

of anyone of claims 1 to 12.
16. A vector comprising the sequence of claim 15.

17. A host cell comprising the sequence of claim

15 or the wvector of claim 16,



Ser Gy Val val Phe Ay Gy Ay Thr Lys Leu Thr ﬁ%fg 100105110
PCTICF, g 00. / 00 0382 <210> 14 <211> 1§ W ;(3 % i3rEc2a|

. <220> <223> VL E <400> 14 G 1l Ile Val Leu Thr G'n Ser- Pro r

Leu ser Leu Ser Pro Ay 151015 G u Arg Ala Thr Leu Ser Cys Arg Ala

Ser Gn Thr Leu Thr His_T 0 eu Ala Trp Tyr Gn Gn Lys Pro
Gy Gn Ala Pro Arg Leus'iQ\éENq?El E%gﬂ%45 Tyr Asp Thr Ser Lys Arg Al a

Thr<1Goy Vabatdch A a Arg Phe Ser 505560 Ser Ay ser Ay Thr Asp
Phe Thr WNeiversity lo& Zs)é'FdBerPﬂQéak@rﬁt Fo5s@5187580 G u Asp Ser Ala Leu

TYr 1b¥L %a (04 gn@w%rdgeﬁ%aaége tHePoda0a 15185300 Thr Phe Ay Gy
Gy Thr Lys Leu l'e Lys Arg 100105 <210> 15 <211> 109 <212> PRT
<130> P102817PC00

<160> 26
<170> PatentIn version 3.3

<210> 1

<211> 10

<212> PRT

<213> Mus musculus

<400> 1

Arg Ala Ser Ser Ser val Asn Tyr Met His
1 5 10

<210> 2

<21l> 7

<212> PRT

<213> Mus musculus

<400> 2

Ala Thr Ser Asn %eu Ala Sser
1

<210> 3

<21li> 9

<212> PRT

<213> Mus musculus

<400> 3
GIn GIn Trp Arg Thr Asn Pro Pro Thr
1 5

<210> 4

<211> 5

<212> PRT

<213> Mus musculus

<400> 4

Glu Tyr Thr Met His
1 5

<210> 5

<211> 17

<212> PRT

<213> Mus musculus

<400> 5
Gly val Asn Pro Tyr Asn Asp Asn Thr Ser Tyr Ile Arg Lys Leu GIn
1 5 10 15

Gly
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€213> Artificial <220> <223> VL F <400> 15 Ser Tyr Val Leu Thr Gn
Pro Pro ser Val ser val Ala Pro Ay Gn 151 Th h | ATD,

cys Gy Ay Asn Asn Ile Ay Ser Lys Ser V@&% 32&:@%%@&&%32
GnLys Pro Ay Gn Ala Pro val Leu Val Val Tyr 354045 Asp Asp Ser
Asp Arg Pro ser Gy Ile Pro GQu Arg Phe Ser Ay Ser 505560 Asn Ser
Gy Asn Thr Ala Thr Leu Thr Ile Arg Arg Val GQu Ala Ay 65707580

Per/Cf-, 200 8/ 000382 Asp Qu Ala Asp Tyr Tyr Cys d@n Val Trp Asp
Serj %r Asp Hi s 859095 Asn Val Phe Gy ser Ay Thr Lys Val Qu

|1 eskys Aig 100105 <210> 16 <211> 109 <212> PRT <213> Artifici al
<22@2132285 Misc@us400> 16

<400> 6
Tyr Gly Gly Leu érg Pro Tyr Tyr Phe igo Met Asp Phe
1 o

<210> 7

<211> 108

<212> PRT

<213> Artificial

<220>
<223> VL of ESBAZ1Z

<400> 7
Ala Asp Ile val Leu Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15

Gly Asp Arg val Thr Leu Thr Cys %gg Ala Ser Ser Ser §g1 Asn Tyr
20

Met His Trp Tyr Gln Gln Arg Zgo Gly Lys Pro Pro tgs Ala Leu Ile
35

Tyr Ala Thr Ser Asn Leu é}a Ser Gly val Pro ggr Arg pPhe Ser Gly
50

ser Gly ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys Gln g%n Trp Arg Thr Asn ggo Pro
85

Thr Phe 61y G61n Gly Thr Lys Leu Glu val Lys Arg
100 105

<210> 8

<211> 108

<212> PRT
<213> Artificial

<220
<223> vL of Framework 2.3

<400> 8

Ala GTu I1e val Leu Thr Gln Ser Pro Ser Ser Leuw Ser Ala ser val
1 5 10 15

Gly Asp arg val Thr Leu Thr Cys %gg Ala ser GIn Gly %ée Arg Asn
20
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beu Pro Val Leu Thr Gn Pro Pro Ser Val ser Val Alza@PéosGlybGi n -

151015 Thr Ala Arg Ile ser cys Ay Ay As ! e(xXR % -
Val 202530 H's Trp Tyr Gn Gn Lys Pro G?@@%a Pre Vg Lguoipz
Val Ser 354045 Asp Asp Ser Val Arg Pro Ser Ay Ile Pro Au Arg Phe
Ser Ay Ser 505560 Asn Ser Ay Asn Thr Ala Thr Leu Thr Ile ser Arg

Val Al 57045 u Tyr, T in val Trp AS
SerGg‘ehl'e éil-a%b%’ j?”ﬁ/rr %g%g%ﬁs{,%aﬁ"c\/gﬁd’ gﬁgs%\yﬁ& WJGA)@%? Lys Leu Thr
Val Leu Ay 100105 <210> 17 <211> 122 <212> PRT <213> Artifici al
<22 <223> VH of E 12 <400> ' l . G Gn ser Ay
Pr OQE‘ L%%ﬁthlg E%/Ps§g?’%§ (‘:jjnAg%r ﬂ’i%g %grse\?aﬁqetggr Val ser cys Thr
Ala Ser Ay Tyr Thr Phe Thr G u Tyr 202530

ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro
65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys GIn ggn Tyr Tyr Ser Leu Sgo Tyr
85

Met Phe Gly GIn Gly Thr Lys val Asp TIle Lys Arg
100

<210> 9

<211> 107

<212> PRT

<213> Mus musculus

<400> 9
Asp Ile val Leu Thr GIn Ser Pro Ala Ile Leu Ser Ala Ser Pro Gly
1 5 10 15

Glu Lys val Thr Leu Thr Cys Arg A}a Ser Ser Ser Val égn TYr Met
20 2

His Trp Tyr GIn GIn Lys Pro ggy Ser Pro Pro Lys ﬁga Trp Iie Tyr
35

Ala Thr Ser Asn Leu Ala Ser Gly val Pro Asp %59 Phe ser Ala Ser
S5

Gly ser Gly Thr ser Tyr Ser Leu Thr Ile Ser Arg val Glu Ala Glu
65 70 75 80

Asp Ala Ala Thr Tyr Tyr Cys GIn Gln ggp Arg Thr Asn Pro ggo Thr
85

Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg
100 105

<210> 10
<211> 107
<212> PRT
<213> Artificial

<220>
<223> VL A

<400> 10

Glu ITe val Met Thr GIn Ser Pro Ser Thr Leu Ser Ala Ser val Gly
1 5 10 15
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Thr Met His Trp Val Arg Gn Ala Pro Ay Gn Gy Leu Glu Tr 0‘

354045 Gy @y val Asn pro Tyr Asn Asp As 8

Leu Page 7 PCT/CM go. 8/ 00 0382 505560 gqp/g Arg VaL éhr% Bﬁ]?
Val Asp Arg ser Ser Ser Thr Ala Tyr 65707580 Met G u Leu Thr Ser Leu

Thr Ser Asp Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Tyr Ay Ay

Leu r R B-Meia ASP dihesd 1el68dRaApG Yy G n Gy Thr
Leu Q"P ‘9a1\/¥3; ;I-gé ngfcyllaw 05 710> 18 <211>3023 <212> PRT <213>
Artif|C| aI <220> <223> VH of Franework 2.3 <400> 18 G n Val dn Leu
Val J-¥8y kys ALoed vyLlay 184048 Ser val Lys
val Lg‘ A e‘tr'l?ﬁ%( ﬁlﬁﬁ@éﬁ'y a'lf;B Tyfy 3 R Thil y Tyr 202530 Phe Leu
HisTrpVaI Arg Gn Ala Pro dy Gn Ay Leu Qu Trp Met 354045

Tyr Lys Ala Ser Ser Leu Glu Ser Gily val Pro ggr Arg Phe Ser Gly
50 55

ser Gly ser Gly Ala Glu Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro
65 70 75 80

Asp Asp Phe Ala Thr Tyr Tyr Cys GIn ggn Tyr Lys Ser Tyr ggp Thr
85

phe Gly GIn Gly Thr Lys Leu Thr val Leu Gly
100 105

<210> 11

<211> 108

<212> PRT,  _
<213> artificial

<220>
<223> VL B

<400> 11

Glu Ile val Leu Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 i5

Asp Arg val Thr Leu Thr Cys Arg A}a ser GIn Gly Ile égg Asn Glu
20 2

Leu Ala Trp Tyr GIn Gln Arg zgo Gly Lys Ala Pro kgs Arg Leu Ile
35

Tyr Ala Gly Ser Ile Leu g}n ser Gly val Pro ggr Arg Phe Ser Gly
50

ser Gly ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys Gln ggn Tyr Tyr Ser leu Sgo Tyr
85

Met Phe Gly GIn Gly Thr Lys val Asp Ile Lys Arg
100

<210> 12

<211> 109

<212> PRT

<213> Artificial

<220>
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Ay Arg Ile Asn Pro Asp Ser Ay Asp Thr Tyr A.a Galhs e G :
505560 Asp Arg Val Thr Leu Thr Arg Asp ThrPB?f&HI 2166 ﬂ:? 0@ rhﬁBZ
Met 65707580 G u Leu Thr Ser Leu Thr Ser Asp AS Thr "Al"a“Vval Tyr Tyr
Cys Al a 859095 Arg Val Pro Arg Ay Thr Tyr Leu Asp Pro Trp Asp Tyr
Phe Asp Tyr 100105110 Trp Gy Gn Ay Thr Leu Val Thr Val ser Ser
115928><2¥0S 19 <211> 122 <212> PRT <213> Mus nuscul us <400> 19 G n
Val .fgh0 lieu G n Gn Ser Ay Pro Gu Leu Val Lys Pro Ay Al a Page 8
PCT) C11 200 8100 0382 151015 Ser val Lys |le Ser %/s Lys Thr Ser Qy
TyrGTPhEl ePNal Fiet gmGﬁryﬁerzc?zs@da et Fll"é’airsﬁ'"\@ B Gn ser His
GlylLys ser Leu uTrp Ile 354 Gy @y Val Asn Pro Tyr Asn Asp
Asn Thr ser Tyr Ile Arg Lys Leu :

Glu ser Ala Ala Leu Ser Cys Arg Ala Ser Gin Gly val Ser Thr Asn
20 ' 25 30

val Ala Trp Tyr GIn 6ln Lys Pro Gly Gln Ala Pro Arg Leu Leu Iile
35 40 45

Tyr Gly Ala Thr Thr Arg Ala Ser Gly val Pro géa Arg Phe Ser Gly
50 55

ser Gly ser Gly Thr Glu Phe Thr Leu Thr Ile Asn Ser Leu GIln Ser
65 70 75 80

Glu Asp Phe Ala Ala Tyr Tyr Cys GIn ggn Tyr Lys His Trp ggo Pro
8

Trp Thr phe Gly Gin Gly Thr Lys val Glu Ile Lys Arg
100 105

<210> 13

<211= 111

<212> PRT_ _
<213> Artificial

<220>
<223> VL D

<400> 13
GIn ser val Leu Thr GIn Pro Pro Ser val ser Ala Ala Pro Gly Gin
1 5 10 15

tys val Thr Ile Ser Cys Ser Gly ggr Thr ser Asn Ile ggy Asp Asn
20

Tyr val Ser Trp Tyr 6In GIn Leu Pro Gly Thr Ala Pro Gln Leu Leu
35 40 45

Ile Tyr Asp Asn Thr Lys Arg Pro Ser Gly Ile ggo Asp Arg Phe ser
50 55

Gly ser Lys Ser Gly Thr Ser Ala Thr Leu Gly Tle Thr Gly Leu Gln
65 70 75 80

Thr Gly Asp Glu Ala Asp Tyr Tyr Cys gay Thr Trp Asp Ser ggr Leu
85

ser Gly val val phe Gly Gly Gly Thr Lys rLeu Thr val Leu Gly
100 105 110
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505560 G n @y Lys Val Thr Leu Thr val Asp Arg Ser .S er .Thr Al
Tyr 65707580 Met G u Leu Arg ser Leu Thr g % Mﬂe&s AﬂaO\BI ﬁyz
. Phe Cys 859095 Ala Arg Tyr Ay Ay Leu Ar ro Ty"r Tyt Phe Pro Met
Asp Phe Trp 100105110 Ay G n @y Thr Ser vaI Thr Val ser Ser 115120
<210> 20 <211> 124 <212> PRT <213> Artificial <220> <223> VH H <400>
]gﬁg 4, Gn Leu Val Gn ser Ay Ay Ay Leu Val Gn Pro Ay Gy
>sq103Leu Arg Leu ser Cys Ala Ala ser Ay Phe Thr Phe Ser Ser
Tyr<22@253’BT NEt Ser Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Gu
Tr p<Akar 3‘53 4'5“@ Ala lle Ser Ay Ser Ay Ay Ser Thr Tyr Tyr Ala

Asp.Her. Val 505560 Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn ser Lys
Asn<ZP3r MEUETyr

<400> 14
Glu Tle val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

GTu Arg Ala Thr Leu Ser Cys Arg %}a ser Gln Thr Leu ggr His Tyr
20

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45

Tyr Asp Thr Ser Lys Arg éga Thr Gly val Pro gga Arg Phe ser Gly
50

ser gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser sSer Leu Glu Pro
65 70 - 75 80

GTu Asp Ser Ala Leu Tyr Tyr Cys GIn g&n Arg Asn Ser Trp ggo His
85

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<210> 15

<231> 109

<212> PRT

<213> Artificial

<220>
<223> VL F

<400> 15
ser Tyr val Leu Thr G1n Pro Pro Ser val ser val Ala Pro Gly Glin
1 5 10 15

Thr Ala Thr ¥31 Thr Cys Gly Gly égn aAsn Ile Gly Ser 555 ser val

His Trp ggr Gln GIn Lys Pro g1y Gln Ala Pro val hgu val val Tyr
0

Asp Asp Ser Asp Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly ser
50 55 60

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Arg Arg val Glu Ala Gly
65 70 75 80
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65707580 Leu G n Met Asn ser Leu Arg Ala G u Asp Thr Al a Val Tyr Tyr
Cys 859095 Ala Ala His Val Leu Arg Phe Leu Qu Trp

Phe Asp 100105110 PCT/ CH 2008/ 00039-2 || PEIHCH aﬁ &j Urg 0@32
Val Thr Val ser ser 115120 <210> 21 <211> 108 <2125‘ PRF <213
Artificial <220> <223> VH I, <4 0> 21 Gu Leu.Thr Gn Ser Pro
serARAIY dla dsp W TERYEST "3 181035 Sﬁ\Epse,&r rvaip #’F\ Ile Thr cys
Arg Ala Ser Gn Ser |Ile ser Ser Tyr 202530 Leu Asn Trp Tyr Gn Gn
Lys Pro G L s Ala Pro Lys Le LH'b hle 354045 Tyr Ala Al a ser Ser

Ser A%y Hab ﬁ»?% Rl Gy ghE s ﬁ PHeIAF §Y&8AF9505560 ser G u ser Gy
Thr Asp Phe Leu Thr Ile ser Asn Leu Gn Pro

<210> 16

<211> 109

<212> PRT

<213> Artificial

<220>
<223> VL G

<400> 16

Leu Pro val Leu Thr Gln Pro Pro Ser val ser val Ala Pro Gly GlIn
1

Thr Ala Arg Ile ser Cys Gly Gly ggn Asn Ile Glu Thr gge ser val
20 :

Bis Trp Tyr GIn GIn Lys Pro Gly Gln Ala Pro val Leu val val ser
35 40 45

Asp Asp Ser val Arg Pro ggr Gly I7e Pro Glu ggg Phe ser Gly Ser
50

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Arg val Glu Ala Gly
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gln val ggp Asp Ser Ser Ser ggp Tyr
85

val val pPhe Gly Gly Gly Thr Lys Leu Thr val Leu Gly
100 105

<210> 17

<211> 122

<212> PRT .
<213> Artificial

<220
<223> vH of ESBA212

<400> 17
Gln val GIn Leu val Gln Ser Gly Pro Glu val Lys Lys Pro Gly Ala
1 5 10 15

ser val Lys val Ser Cys Thr Ala ggr Gly Tyr Thr Phe ggr Glu Tyr
20

Thr Met His Trp val Arg Gln Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly Gly val Asn Pro Tyr Asn Asp Asn Thr Ser Tyr Ile Arg Lys Leu
Page 7




65707580 G u Asp Phe Ala Thr Tyr Tyr Cys Gn er,

Phe 859095 Thr Phe Ay Pro Ay Thr Lys Val cF&T?Cﬁ @BQ@%@ 56)3032
<210> 22 <211> 123 <212> PRT <213> Artificial <220>"<223>*VH 3 <400>
22 Val Gn Leu Val Gn Ser Ay Ala Gu Val Lys Lys Pro Gy Ala Ser
151015 Val Lys val ser s Thr Al a Ser y Tyr Ser the Thr Ay Tyr
Phe 202530 Leu His Trp Val Arg Gn Ala Pro dy Gn @y Leu Qu Trp
Met Ay 354045 Ar Ile Asn Pro Asp Ser Ay Asp, Thr Ile Tyr Ala G n
Lys @hesl@ hrqs@@s /ﬁa g VRIASITHI I 1380 SHT 5%5 AT ser 1le Gy
Thr ®al Tyr Met Pag€ 10 PCT/ CP 2 0 8 / 00 0382 65707580 Au
Leu Thr Ser Leu Thr Ser Asp Asp Thr Al a Val T r Tyr s Ala 859095
Ar g Meal GTRr BelATY Gy LR THY 5el dap ASP oAt 42 ﬁr&r’" e Asp Tyr

Ala Arg Tyr Gly Gly Leu Arg Pro Tyr Tyr Phe Pro Met Asp Phe Trp
100 105 110

Gly GIn Gly Thr Leu val Thr val ser ser
115 120

<210> 18

<211> 123

<212> PRT

<213> Artificial

<220
<223> VvH of Framework 2.3

<400> 18
GlIn val GIn Leu val G1n Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

ser val Lys val Ser Cys Thr ala ggr Gly Tyr Ser Phe ggr Gly Tyr
20

Phe Leu g;s Trp val Arg Gln ﬁga Pro Gly Gln Gly hgu Glu Trp Met

Gly Agg ile Asn Pro Asp ggr Gly Asp Thr Tyr %ga GIn Lys Phe Gln
5

Asp Arg val Thr Leu Thr Arg Asp Thr Ser Ile 6ly Thr val Tyr Met
65 70 75 80

Glu Leu Thr Ser Leu Thr ser Asp Asp ;Br Ala val Tyr Tyr ggé Ala
85

Arg val Pro Arg Gly Thr Tyr Leu Asp Pro Trp Asp Tyr Phe Asp Tyr
100 105 110

Trp Gly G1n Gly Thr Leu val Thr val Ser ser
115 120

<210> 19

<211> 122

<212> PRT

<213> Mus musculus

<400> 19

GIn val GIn Leu GIn Gln Ser Gly Pro Glu Leu val Lys Pro Gly Ala
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100105110 Trp Ay Gn Gy Thr Leu Val Thr Val | I <210> 23~ .
<211> 122 <212> PRT <213> Artificial <220> <22@m& 253&05125)@0382
Val Gn Leu Val Qu ser Ay Ay Ay Leu Val Gdn Pro Ay Ay 151015

ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser Ser Tyr

202530 Ala Met Ser Trp Val Arg Gn Ala Pro Ay Gy Leu Qu Trp

Val 1354045 Ser Afa lle Ser Ay S%(? Ay Ay Ser Tht Tyr Tyr Ala Asp

Ser Val 505560 Lys Ay Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn

Thr sdrewra Tyys 652076580y eus Ghn et GIASAYIS@hr 1Pbg %WQGN aAyYQd u Asp Thr Ala

val Tyr Tyr &% 859095 Ala Ly Asp Ala Ay I1® Ala val Ala Gy Thr

Gy Phe Asp Tyr Trp 100105110 Ay dn dy Thr Leu Val Thr Val Ser ser
115t 0MeR Hiz B vd1lys BHO isr His Gly Lys Ser Llig.-u Glu Trp Tle
35

Gly Gly val Asn Pro Tyr Asn Asp Asn Thr Ser g%r Ile Arg Lys Leu
50 55

GIn Gly Lys val Thr Leu Thr val Asp Arg Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Arg Ser Leu Thr Ser Glu Sgp ser aAla val Tyr SEE Cys
g5

Ala Arg Tyr Gly Gly Leu Arg Pro Tyr Tyr phe Pro Met Asp Phe Trp
9 10% Y 105 1310

Gly 6In Gly Thr ser val Thr val ser Ser
115 120

<210> 20

<211> 124

<212> PRT

<213> Artificial

<220>
<223> VH H

<400> 20
Gln val G1In Leu val Gln Ser Gly Gly Gly Leu val GIn Pro Gly Gly
1 5 10 15

ser Leu Arg Leu Ser Cys Ala Ala ggr Gly Phe Thr Phe ggr Ser Tyr
20

Ala Met Ser Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

ser Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr g)ér Ala Asp Ser val
50 55

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu ggp Thr ala val Tyr gﬁr Cys
85

Ala Ala Wis val Leu Arg Phe Leu Glu Trp Leu pro Asp Ala Phe Asp
100 105 110
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<212> PRT <213> Artificial <220> <223> ESB

Val Leu Thr G n Ser Pro Ser Ser Leu Ser N%/&g%gn%?Pmﬁ 9582

PCT/ CH 200 8/0 0382 Gy Asp Arg Val Thr Leu Thr Cys Arg Ala Ser Ser’
;er val Asn Tyr 202530 Met Hi s Trp Tyr Gn Gn Arg Pro Ay Lys Pro
ro su 2404 g,gylr sl Asn Leu Ala Ser Gy Val
Pro* F'ﬂ'%lggybn Jg % 5 86 ser %y Ser Ay Thr Qu Phe Thr Leu
Thr Ile ser ser Leu G n Pro 65707580 A u Asp Val Ala Val Tyr Tyr cys
Gnﬁ \%;; Arg Thr Asn Pro Pro 859095. Thr Phe Gy G n Ay Thr Lys
Ic_;e; 1@ e Ic_;ys Arg gy gy gy Gy 100105110 ser Ay Gy Ay dy Ser

<13 Ry Jy ser y y y Ay Ser 115120125 G n Val G n Leu Val
G n<SéP @ryiftroa@ u val Lys Lys Pro Ay Al a

<220>
<223> WVHTI

<400> 21

Glu Tle val Leu Thr Gln Ser Pro Ser ier Leu Ser Ala ser Egu Gly
1 5 0

Asp Arg val ggr ITe Thr Cys Arg gga ser Gln Ser Ile ggr ser Tyr

Leu Asn Trp Tyr GIn Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ite
35 40 45

Tyr Ala Ala Ser Ser Ser Gin Ser Gly val Pro Ser Arg Phe Arg Gly
50 55 60

ser Glu Ser Gly Thr Asp Phe Thr Leu Thr Tle Ser Asn Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala T?r Tyr Tyr Cys GlIn gén ser Tyr Arg Thr ggo Phe
8

Thr pPhe Gly Pro Gly Thr Lys val Glu Ile Lys Arg
100 105

<210> 22

<211> 123

<212> PRT

<213 artificial

<220>
<223> VH I

<400> 22
val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala Ser
1 5 10 15

val Lys val ger cys Thr ala Ser g;y Tyr Ser Phe Thr ggy Tyr Phe
0

Leu His Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met Gly
35 40 45

Arg :gg)e Asn Pro Asp ser (Sa“fliy Asp Thr Ile Tyr 21a Gln Lys Phe Gln
0

Asp Arg val Thr Leu Thr Arg Asp Thr Ser Ile Gly Thr val Tyr Met
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Tyr 145150155160 Thr net His Trp Val Arg A n GBn/C@ 82
GQu Trp Met 165170175 Ay Ay val Asn Pro Tyr Asn Asp Asn Thr S r%r
Ile Arg Lys Leu 180185190 A n Gy Arg Val Thr Leu Thr Val Asp Arg Ser
Ser_Ser Thr Ala Tyr_195200205 Met Leu Thr Ser L Thr Ser Asp Asp
Thr6%Al a Val Tyr Tyr’%ys 210215220 Afa Arg Tyr Gy Gy Leu Arg Pro Tyr
Tyr Phe Pro Met Asp Phe Trp 225230235240 Ay A n @y.Thr Leu Val Thr
ValGlsieteiSahr 245280 RI18er A5p 430 [Ehroflac¥aDIVPRYT Tavrtificial <220>
<223> linker Pag® 12 PCUCH 200 ®%/ 00 0382 <400> 25 Gy Ay Ay Gy
ser dy Ay Ay Gy Ser dy dy Ay Gy ser dy 151015

Arg val Pro égg Gly Thr Tyr Leu %3? Pro Trp Asp Tyr ;28 Asp Tyr

130135140 ser Val Lys Val ser cys Thr Ala serp& Tyr. Thr Phe Thr G.u
6Ho2:0,0

Trp Gly G1n Gly Thr Leu val Thr val Ser ser
115 120

<210> 23

<211> 122

<212> PRT

<213> Artificial

<220>
<223> VH K

<400> 23

Glu val GIn Leu val Glu ser Gly Gly Gly Leu val GIn Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala ggr Gly Phe Thr Phe ggr ser Tyr
20

Ala Met Ser Trp val Arg Gin ﬁga Pro Gly Lys Gly hgu Glu Trp val
35

ser aAla Ile Ser Gly Ser g?y Gly Ser Thr Tyr E%r Ala Asp Ser val
50 5

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu ggp Thr Ala val Tyr ;%r Cys
85

Ala Lys Asp Ala Gly Ile Ala val Ala Gly Thr Gly Phe Asp Tyr Trp
100 105 110

Gly GIn Gly Thr Leu val Thr val Ser Ser
115 120

<210> 24

<211> 250

<212> PRT

<213> Artificial

<220>
<223> ESBAZ12

<400> 24

Ala Asp Ile val Leu Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15
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Gy Gy @y Ser 20 <210> 26 <211> 11 <212> P leng -
<400> 26 Ala Ile Ile Gy Leu net val Gy aPﬁﬁi}ﬁ msﬁﬁgénﬁggz

Gly Asp Arg val Thr Leu Thr Cys Arg Ala ser Ser ser val Asn Tyr
20 25 30

Met His Trp Tyr GIn GIn Arg Pgo Gly Lys Pro Pro Lys Ala Leu Tle
35 4 45

Tyr Aga Thr Ser Asn Leu %}a ser Gly val Pro ggr Arg Phe Ser Gly
5 .

ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Tle Ser Ser Leu GIn Pro
65 70 75 80

Glu Asp val Ala ga1 Tyr Tyr Cys Gin ggn Trp Arg Thr Asn Sgo Pro
5 .

Thr phe Gly GIn Gly Thr Lys Leu Glu val Lys Arg Gly Gly Gly Gly
100 105 110

ser Gly Gly Gly Gly ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser

Gln val GIn Leu val GIn Ser Gly Pro Glu val Lys Lys Pro Gly Ala
130 135 140

ser val Lys val Ser Cys Thr Ala Ser Gly Tyr Thr Phe Thr Glu Tyr
145 150 155 160

Thr Met His Trp val Arg G1n Ala Pro Gly GIn Gly Leu Glu Trp Met
165 170 175

Gly Gly val Asn Pro Tyr Asn Asp Asnh Thr ser Tyr Tle Arg Lys Leu
180 185 190

Gin Gly Arg val Thr Leu Thr val Asp Arg Ser Sey Ser Thr Ala Tyr
195 200 205

Met Glu Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala val Tyr Tyr Cys
210 215 220

Ala Arg Tyr Gly Gly Leu Arg Pro Tyr Tyr Phe Pro Met Asp Phe Trp
225 230 235 240

Gly GIn Gly Thr Leu val Thr val ser Ser

245 250
<210> 25
<211> 20
<212> PRT
<213> Artificial
<220>

<223> Tinker
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PCT/CH 2008/ 0¢ 0382

<40Q0> 25
Gly Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly ser Gly
1 5 10 15

Gly Gly Gly Ser
20

<210~ 26

<21l> 11

<212> PRT

<213> Homo sapiens

<400> 26

Ala 1le Ile Gly Leu Met val Gly Gly val val
1 5 10
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