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%ﬁ?l\g}ggéﬁgd%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%lgle%s% l%@r?ée%oé@%hﬁ%éﬁ%é ot her
subst ance&FosRPracE 2FLEguesSoTfreh WHeha afifsicéar hal PABEk2H6 t he
AlzheinﬁrndﬂS&@&Epeople. Forecast#\ fif&tics g@a&|kﬁécﬁkebﬁﬁ§ﬂ@éggic
appr oac r Lt tr ei.ner'.s.disease_i §.passive

i mruni zat ngr%l %%amdﬁﬁgagg%&i gééﬁl’eég%gwallﬁsht tﬂ:ggtgl épeggdﬁleﬁi‘s% 2red to
t he subj eterifvwgegeitd pembiElppatid!f idw thecheai hBrFakeevelr féter ent
nechanissngif.or2Abet 3 . cheanantLesds tIVQUEN a@NbiroheL 81 a8t Ebgdi esyhave
been prop%se%d,c.\é,hl ch aFIe not Irnrut ualleclgs e%% usi ve: ,gl) ,the ctat alytic
conver si off & Bri PHSF ABePE DY | 0% & FSFMNEBAP TR o |
(2000) ; BabsRaicigesal . (2001); Frenkel et al. (2000)); 5 (2) the

opsoni zati on of Abetacdgppsi ts {RAGAGLENELEEOGEI @b phagaeytosis
(Bard et al. (2000); Bacskai et al ._%200 ).;. Frenkel et al. (2000);
and (3) t RECHFYABELER 8f PREZEFTVRLDPREECE AABRTEhelBrEi%h to the

circulZti bmaiDeMAbebds éb al cl¢28ds praduetsofcahkedmpesipheral sink

10 hypot heg| : her ng; Salglh ey et
al . (2005§§g1§ufﬁ8ruﬁf%%?t§A%%)ﬁ§&ur?icgh@ﬁa\%leequé§ggéti]ég ér;irJt')use 'e'Ln
ant i bodi e$h&gaMHLP1ABERRLGNER SRR edisd BroHceeerelase anshddisanal

muri ne anbly- fbetaratisdodries tesuliniag Abbevweresgmentd neraardd bodi es

often res LA geni. ci en m_ni strated_to, human .bei ngs.

The el i ci tk.}églgﬁtl??g#%%u|‘ﬁ%g¥%%sp%ee 4t Tnlo?) BB pL S NelE GEHE

mur i névant-Eb&HereBofi pberdent a$peqirsBIpd Sbhr 42f aminal ac{d 965) ).

20Hence, bB%théfﬁ 8h8e86-£91 1ERALAR);, | MMINAGRRIG 2Bdpef faet hy st

ant i bodi es Lok [tLhe treat ment and/ or di agnosi s of eta-rel ated

di sor der s "®EPERTf PREFTGS of M Yheithe A S lNS8LEe 2 258 scl osure of the

| nvent i onexksacellilarsspagenef diholjredn,ofvhehe Lhventremtss pirrovi de

an ant i bodywhi¢hrspesibisal | ¥o bi 2 L paRLicyl algto the

C—ter? nal B%{L& of ,%b%t a, and ?Ahidﬁir% \Aréfﬂlgk?& E?E?gﬁé%‘%lt ed hunan

i mune Jsy &t B09LVRSaT+7F stORIIEER Yithe OLRGENEYBREPREGSS des an .

i sol at ed amyibodypihatesgeletidclvalne ki ngpitalAhel Bmankids €hd er m nal

regi on, iﬂlEﬁéH{g&H' a§5?$£¥veen amno acids 30 to 40 (SEQ ID. No. 26)
or fu

and i s humani ze y human. The antibody displays a high
affinity for both Abe?aomiging 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



35 Abetad40 and furthernore, does not substantially recognize anyloid
precursor protein (APP) in vivo. 3 The advant age of the
so-cal | ed Wore@ioasde ant i bodi es consists in their abilitaccH®IS/@0IS2
typically mnimal or no response of the human i mmune system thus can
be considered as being | ow or non-i mmnogeni ¢ upon 5 human
application. Therefore, contrary to nurine antibodi es, humani zed

ant: bodi e%éh%ﬁgﬁuaﬁ@@lz@oéﬁ drhanzreuk ﬁaﬁerp@ezestpbsﬁd nivgelch
appl i cation.

erm i9 ef e
vel | - est aBFPsAgH ’f“é%‘l‘f?ﬁjcﬁﬁe?‘(at’ﬂséﬁeregggﬂ% %I%%Eléenéozf}‘{eq:solfo 1
xenogenei efafitbbbili &s. Abetrinenilees ant’mboﬂyrms |Q§3I41y- engi neer ed
so that ag, bBE)i'-e BASs POSSblH nq@oﬁmn @}éﬂgéyr@tuﬁprm

strategy is ed on t graftin rrE %/determnlng

regi ond ( CBRsFh8f Oﬁs&@ﬂ%‘e’i@ co%%lbﬁﬂié‘dgngﬂ?b BFHEDIY 1 ght chain
VL 15 andnYakbghl €l heteayoehai i sVHBafrdaehuadin az;@@fpxorB&crsslwemmm I n
anot her sLtat g0y, | Nl LaRpIvarK A, 3,58099°88kC(SNUEROGY dutyilirat ed

towards a cases e retentl on of

f unct i onabift fhef ef fbwamf GRris H‘d’oﬁ‘gtbérb%h@ < @%"se‘?&?%ﬁlatﬁé’ﬁl sai d
purpose, 28.MRerbEree gimrensional, wpdeks-ohllbe parbstiatalsegudnces
and varlo s copceptual humani zed products are anal yzed, e.g. by the
use of coﬁﬁﬁf’ Beﬁgf)gram; for nol ecul ar nodel ling which are well known
to the skilled persorMolEferanaitysils pePRft sand &t idr al-to

ndi rect 1y DD o e 'ZK‘M%L??@@ @@‘Z@wfﬁ&d‘c’m e
franevmrkaFlE%PHGe@ga?‘éaJr%q%:}%’frﬁ 1’—“6‘:2i §%P§ ? R ‘because tﬁ1ey
enter in doneecllonahtacting tantihdbaiei gehlbpdmeylfaf?e‘é@ t he

conf or tlon of partigil afe 30 fldRs e PRV S8agLs Abr{dP9suiGhahi a et
al E} Hence, if not al'ready .present, i hltum\%eka%rable o mut at e

t he correéﬂ@ﬁﬂpﬁﬁnaééeqbt‘ﬂ?eq RIS L REEFd GRS 1% e Honor

f ramewor k eU.Q&h.dlal&SambiE@ldﬁaMEubemEpoﬁhent iLiméds ashéechipigpbrt ant for
antigen bi 0 t hat shu anti bodi es
conprise H&d; ?jggsgk IHH% are ounogﬁr?%l %ﬁg?hgﬁ tgﬁe %ugﬂgg?rjm i ne
repert oi r §chzof ¢fval- nbF28H the donor CDRs or even in the donor

f ramewor k. Hendde tdﬂee&sOfa hesanizatwen, oforan anti body nmay
be indicated by calcul ati er f q o thentity of
the franmewbrk" § Fet'he ﬁuna%i@fz% agl%gjo%g%eg gégr:dﬁ?ngfé%urmn

accept or fangdnewodkaghasifedf L@@F%‘@ed@ﬁ@ﬂatjéSPﬁéeﬁﬁnaﬁPﬁ%Hﬁa‘Fﬂ}r%dy
and that i abtaknablesfaoseasduman library. Preferably, the antibody
of the invention conprises a franmework with at |east 60% 10 identity,
nore preferably (in the follow ng order) at |east 75% at |east 80%

at leat 85% at |easPi9@heswra afodhepdavepabed 95% or even 100%
identity to a framewogk,obfainahl & @;feneramrraﬂgét’@r@fythén the context

of the present i,nvention, theterms tarity_.determ,ing 15
regi ons” GMVEEBREN F8f BFOYHOE Hal cﬁ?ﬁb&‘?yﬁg‘ﬁg 888{%‘? nlﬂrL] kfjerbclgsons
of an ant ideodypewhi,chncpaststubdr tthe tdmt iCyéprbiindilngakbopt Alkekkef i ned
by Kabat ef, Al,y;($991) wa%@f%refx{mrtlﬁer SpdtesnRlinthey ypeasent

i nvention “are déterm ned accor definition of ( Kabat
et 20 3. (1987). ThelRed nfigmi |%?Rﬁ?tra§h&séﬁvﬁ81:e?ﬂ PJé‘P%Jr % oan
full-l engtl@o@r&ttleBIOthibobel tpat ogeﬁca:rmleelynbnndlsomal nhatebbdi s and
any antig bi nd| ng nt,or_sj ' r f£4cient
bi ndi ng ca aJ\CC| nfaor rfaﬁ%rgS élgl%g%ﬁgé %geqwtelgg thﬁnﬁ‘ 5?1&!5' 36

ant i gen- bitrdi4fy (fSE&grréﬁ’t sN@nc%ﬁbaQECecﬂ-ﬁJ)}lWéll&ﬁé]séﬁt fddEnhisan -

i ncl ude Fa,J ragiem dgggm_),g & reogrendsei e f rf@embm:&, AEétaszagmnts
si ngl e dorral ns ora&% ments, isol ated cqtg%C det ernm ni ng
regi ons® ( Etasg OFF t ABSBr "o r BUF0-F X E'e& d "WiiPch
may opti ormdﬁ;mmegr@lcmedobypaosynm h&a?®) limkervaand singl e chain



5In the present invention, the CDRs are derived fromthe nonocl onal
nouse anti body 22C4 (Mhajeri et al. (2002), J. Biol. Chem 277, pp.
33012- 3301Wwoand/opks0t odegenerative pis. 1 (2004), pp. 16ETIGRP)s/(86I8Y
murine anti body is directed against the C-termnal part 10 of Abeta,
nore specifically to an epitope withia amno acids 30 to 40 (SEQ ID.
No. 26). In a preferred enbodi ment, the anti body
% eveZt2 S tEe ol Ih ggrm(r]I E‘Kété@:ﬂaﬁﬁag@&iﬁi,trféaras'foi—-$'elb.§éliyr1@ﬁ1aﬁd?2é@40_ and/ or
eta t hr.o inding.tp its target., . resent vention
orovi des AEESH SERT erit S e e i2 BIRREskPAErLY
det er mi ni reioiewd loms @mssm%mﬁstm thngsn Ima\sme%%td@nthuy to a
sequence Qizd he %&%Hd@@@é'éé'ﬁ@l RELR diPndMNa i mdine @nh@ u%@n 2, SEQ
ID: No._3, SEQID & 5 20 and SEQ |
As al r eadyHiEh @é’ﬁ&&cai:h%n STTE R rﬁ"é@e’-ﬁtﬂﬁ e F&He namel y SEQ
| D: No. 1,ar8E®@ddResNohuBanBie) dmrildodics aSEQsIuE)taNdJe #0rSEQ | D: No.
5 and SEQ4 r e it 0 S Ul ept or
ﬁﬁ%@%@c E@r?p?geg Qﬁ& tgl,lrﬁc%l [ép#) tﬁﬁﬁ

f ranewor ks. rarrevvor ks" refers e art recogni zed
portions of an anti bo8§e VERITa bl BMERiZGT PR tréﬁf%ﬁ beteeh the nore
di ver gent @mm&@haﬁsteﬁhh@hq&éﬁmkk reelficens her émhyipbgahiyitefefred
to as a t 4 (F 4} _.and provide a
scaffo]I({j 15%\?@%9‘%%(?&0 QE?_H}QQ%;L %r?-h Iﬁﬁ%ins%:etl)ﬁﬁa 2988@ l?he t hree CDRs
found in agemé;\apadrlm Pytinenest %mtﬁnﬁddyaa/d{lut%ﬁeaﬁegpéﬁlb%acmaomhat

the CDRs Qﬁihafrprsmrﬂataﬂél Q@rpzbéélﬂiﬁl.g iy fs&:@:%te@fyl tabbgsagcent dhie
f ramewor ks .ar t hose of, i hul i n-derive

bl
ant 1 gon bi F g BoP e DT B A e Sa e AL Sk ABARCT. (R S (g
i ncl ude, mjmemogen@ucl anttleedy convirH uitﬁranarxgab\llemmucrrahﬂsn WA

domai nss  Raky @&E\ém@l ResPFVenLaiely |62 & AR LeGepEab2, Fab3, 6
m ni body, fdl abodi triabodi es and tet I’%%Odl JTaT%see ger, P. and

Hudson, . AP YT T2 o8 9) E@rh%% The
f r amewor k W@een&ytﬂbs@y bies anmmmasdquenhemaﬁ ér#mumaxrk
framewor k ﬁ?%%%c%asélhetﬁ@%@&h/tlo% %ﬁf' %tee‘%uEE‘E%ﬁQhE&a&ﬁ Qe

i mmunogl obul i ns, 1 ncl ng lgM 1gG | gA I gE, I sotype,

and may c&?&%%@‘?é&%ﬁ%e%oﬂiﬂfoprﬁ)rjeg terﬁfﬁn&ﬁélcl §§§ EﬁlﬁsB’tl’fﬂb%ser

Pr ef erabl yhe herast dhadys tompr iseselas WF fihampweektwlt begheheast 60%
identity, r i | Qw ) a % at

| east 80%5% Qqa%ﬁ;@sg%é(%éﬁ%%gﬁ%aﬁ z%‘ﬂ ﬁ%@?%%re?%réﬁsf§6%‘§o or
even 100%S -dentivt Vhﬁouaef‘P%n%‘mﬂq@%tPﬁ%P@ §Pramﬁ&ﬁﬁH1FFbrary The
anti body efoddig ipgesBhEhi AvenkdN krfowh 12 reeoshinast pekeetl eThsi nce

the CDRs can be aft pon_a hu fra and_.th resultlng
ant i body caélr?& sespﬁgng‘i?uéI natq} ‘a Eﬁﬁaﬁﬁgpgégg g]fll ally human

f r amevdy k frﬂrrteefpﬁfést reeigues h?ell-emky ticmben d ngedivedd AL 8£ATAY neA- human
anti body ahiideethyamBWenkidén mliredl% t ofalcals a dRahunBpnBati bedy.

Tt i A e
the anti b@xiyldmgabscﬁusanthémcgntérmarscﬁ\rec&ncbeter:thm.th thl -1 ength
SCFv compri gis ao¥LtﬁQ§’ fo/é‘wo&ﬁéerbdﬁyo%a%ﬁoﬁr Bt bQE’E&’cQYa@ short

| i nker_ pepti d for exa r_conprisin repeats of the
seque &%S(Dﬁﬁ’éﬁér%m%la”(m)%%ﬁﬁ Gé ("éEd}lPWNb Bencegr g
l'inker as idi seitosedendyAbfédant etitalis ((B39TpbPeOtei muEage Bud25- 731,
or sinply r £i.Cl LN
capaci Ty (o ErRooditl 450 rbr MR, SRoTHboE HE0LLAS RO e i1
ei t her or i%ofoat |f@$ﬁmeW¥knR%$lWEDrW1‘Vl¢H inalker bVEn identified as |n one

enbodi mentpeitRe ikbarennt keof dher fah MAds st abkemapdasabupbe in a
r educi envir, These 35 (%;lhara t istics can be identified by

Lhe S Haas &5 Fhat corent2 e COrBEade] EoTb0ra8017. The
stabil ity wfichaiadeafibizhddnestipeefar aiiley humaat geeadtinBaképertoire



as good as the stability of the particularly stable |anbda graft,
nore preferably at | east as good as the | anbda graft, and nost

pr ef er abl ywﬁ’e?tog%}”?tﬂhan the |anmbda graft. Worn et al. (2RE0§HHEEEI3Ee
the onset of 5 denaturation of the |anbda graft to be around 2.014
GdnHCL. It has been shown that scEvs %hich performwell in the
Quality control systemare also stable and sol ubl e under oxi di zi ng
condi ti ondl Viva, pret ekt ddice ISSPINERRS oRiec¥BNubR| FRY P2he anti body
of the inyeahb@srrs 10 neasured according to the method of Atha and

I ngham (1981) is at least. 5 ng/nl., . nore.preferably at_ least. 1 /m,
and rmost preferably atq gﬁgfcggooﬁgpwgnlgagmn ot anlanntaﬁfot?r% gnggg

pr ef er r edbentodioened Wheadnmillsddynac Gingr Psaseateaei @bl 2edygje chain

fragmegt (¥L) 1By fEAMBYOTK-Wehid $5 ¢8Rt haahnotedeihvasbdy o t he
framewor k. sequences caonprised in _the sequences f the qr

rou
consi st i ngP8f OSEG pY- Ngrary aceEptep, TREMeEOTEERED YR ﬁ‘?éj S0 1D
No. 11, Sk&ntPatdothd hunBEQ7dD aNaibb8y SBEQ tBatNbs d4;aiB3EQID. No.
15 and S ) o c f rikyed i
sequenceE_sgﬁél\E\?sag?uTéeTgsltl. 0 i'd%%t%if%f,a%l {e%iﬁr@e?ggg}gﬁ?ﬁg@zsﬁ%
f ol | owi ngiBVEREjoRt CoRRBkseRE G fapmeyask 8’6%2 at 1eas % at | east
90% apd nBshtptef eneld Yo AF%reb1eveAnl @0% iFdenbiviygt ordeseqience of

t he group, consisting of, SEQ I.D, Q,LD. ) EQ No.
10, SEQ IB°2 RELT %Eq}ﬁa%% g1 Féﬁég:ép?gmb._g?&lg%ﬁésj%ﬁ N 14,
SEQ | D. NeostspamBeSEQY B5%Ner Eyen 100% ldentity)|fo a3 fiF3mRsork

preferredogphodipeator thenanti hadyaelk .t ha presephtéiyedt i e conpri ses

a variable 30 heayy chain fr nt (VLO franmework i.ch is _identical
or deriveBTFFORTt He7FH rt%%g%&@l%cegoglg ?E{éﬁrﬁyt%%éés%%%}e% s of
t he gilbupreghsnstiny WIDRSEQuePerNGo the SE@plemengarigy SEQ I D. No.
20, ) SEQ | Be + Noms g %;EQ]:L'CBS NE 222 ﬁa&%%@@ {:JQicNOcoﬁé%is& No £ 856 of a
derived sequence, 3% salanse uence sthovvs gt egxs/{E GO%LdeF{%%g/, nor e
pr ef er abl JRELACRHRIPGHIDWIE SorFe PP AT eFe Rt 9885 &t Teas %" at

| east 85% DAt ah@astamdifriantaivstes dfprakepabbyndsibventien 2:0D%
identity n : LSt e . SEQ
DN, 148 BEREPES R S e RRESLTEAGE BF R Tghtar K
ID. N8O 28l-56k8Béhces SEQ ID. No. 8, SEQ ID. No. 10, SEQ ID. No. 11,
SEQ ID. No. 12, SEQ Ifhe Nerml3anSEQoHR" ANb.uidd SERAD. rdfrrd ESEQ

I

I

D. No. 1 EQ | D 20. ..SEQ hD.: 1 §l§9}; nd SEQ
D. No. Zguéf.‘c“e%{}%wg%et&??dﬁi 03?’%&??3?9%%%‘% %gnn%%?kgﬁaefuences
stem 10 feohihedans mmhcgibRatigesodrdiagd TEREPEDS oPBLFFEYR and
stabi | i t ycahanagherést iwis:HinAaIrilcaduel Bgneongi thpasibaveobeldne proven

in the_so-called ality cantrol, syst i } 48017.
Vor e gPer BPUBFG TR L boty Ra e el it Lp (T pAEEE PR
No. 7 and en¥pmpagaetdey dfheSE@asBntNd.nveption include Fab|\pst
preferabl ¥, bhenant i pogy: )@sfﬁg%qwcg’db@ragmahtg?aﬁ 80%6halend i cal ,
nore preferably St | past 75% d%% 90% 95% hrd%ntl cal _rLo Sed. . 1.D. No.
24. In a SOTHEET IPPRIRT (Ud Bt JRAMIR S hé SRAEFGEdyOBPL T b ek cht

i nvent i ondesesminthyreddiomdef (T ;b SeqbinhbtiNo. o24twdnosangre

ant i bady, . : [y |21 :No. e-Lk dpi;hgough a
((3@9@%)64 ﬁ?ﬁ%lrc?%?{gésr e"%ﬁ% ﬁtgé‘?sc tlz?%tai%cz{d%%wééhﬁéﬁe%§E£88A212. 251t
will be uR¥BEBESSE binkeie B GFidi® whadiny vardaphe SFRIFRRESt he
sequences (gkrihe FavENtlaiptmamhE Wldiessed iswdhdehahimbeycvary in

am no acid uence from.the here di.sclo u j :
retaini ngafl%g%§§ﬂ88t i Ve "g?lnc i nagl aa&dclﬁg{@-@)@g&dﬁggc;%gg?%b%g&%rg?%n of 30
Abat e. Hen€eonmeprhgintie doumsbriec rorconiséagbRIpagiionsfod t he

humanizzed gartribedy Beggit 0 £9f r a3RONM, R8RS elowatia Fheodoaohy £k or
acceptor franework, erations therein can O%egcgeat ed bi{bllﬁ‘gér oduci ng
n

Al
one or moPETAGEA¥EP dERS BRI AR Shnaigydic i FE8| ap Ynto the



9 e.g. for inproving binding, solubility or stability characteristics
of the antibody. The anti bodies of the invention may al so conprise
conser vat iwe 280908830@ci d substitutions at one or nbre NETCTEIROOH06d82
am no acid 5 residues. In another enbodi ment, nutations nay be

i ntroduced randomy along all or parts of the Codi ng sequence such as
by saturation nutagenesis, and the resultant nutants can be screened

for their ability to RihdydRd Reudeshted LaFasddy HmepeECaRE
identity between two, sequences i S funﬁt ion of the %n%%:rf of

i denti cal O]BBg?‘P?%n‘és%IPl%r%?}“fﬁFttlﬁé‘age&ﬁg Bagues JKRAE | ¢€ount t he
nunber of wgabsskahl imethengtth ehdedtk Gapgmentshareediteensd for

I ntroducegdy { PL) NBle ald @l akNgrbWerE20H eNCEF ke 15

g& .
conparison o?'h‘égquences anr%] eterm nation, o? percent 1dentity between
two se§uences can be Hrddfplirsreatudnrgnblem HemutGRRe 3&fgori t hm
whi ch i s wekiv&dofworh O #d Gegh sKidnka@d mbasthenaibod ¥ ez d deMohbijes i

referred tp herej et et 1.ne y in 3 T _pr,ogr ans
(Basic Lo%gl ago 2?(lj(gin)n’en ) eaoﬁlc'h g%)“l’s;g?géegéftg%%{u?,ﬂg&é. ,aﬂg sh, W,
MIller, Weupeegengrayive |Bigwad, (BOS4) ¢ 1000)16@Bakéd 4 s&ld al i gnment
Eﬁirsgh t%ﬁ;iné‘-aﬁ@%}bocﬁ} Ols Bj&l:@&%&- éégin;aﬁﬁ%ﬁicblxtﬁaﬁg%#am paret .
rotein searches can perforoped_w th.the Rr.Qgr.am

scoretl 5%3,? gﬁ?%ﬁ"erﬁﬁlf'le AT IGGLdEnkar 8 Jﬁ%)o eci“(’?]ﬁshel(ﬂlugﬁﬂéglg to the
protei n netidsl 3¢ b 4hel§EQLedtDi.olo.-T@%bbt ai n gapped al i gnnents for
conparison purposes, 1GRRPedBLASLaCaLOCikint | zath %31’:‘1%%@18' bed in

Al tschul et al., (19%c| ei.,c Acids Re 25(17 :3.38u§{ﬁé}rtz!L 2. \Wen
utilizi ngPEERAL SN MYIAETE3ATp PO PRAES  ( IE et Yo&Fanet er s
of the reapecdivangyogranst{e, gthrABIAST rahichd\BIcASTE tamgbe. used.

The pratein sequencesyof Pygr%earteiﬁ%nwefﬁ%fm&@gﬂ dlitbhebohe used as

a "query sequence" to pe m a search agai nst public datahaSes to,
for 35 exBRPlecomRiehisy PR B9 rSeFABRLEESNGYEREE FTGTFITERT be

per f or medrégiti@s t heDRI efmstidean&d t XBRASTeps 008 @818l dardridiyotto2a0) . 10
The humanj full n,.ant.l ' enso d t:he esent

i nventi oné%ﬁ%\e/vr?%%e o%%%&pc%gbgg%??gt ?%sgﬁ&sﬁ? . 17°sE0 (i)

Bi ndi ng tEPt o C-2 erfitud :offcabSraSEE TRus¥®i ndi P FBotR-ABet ati o
and Abet astnav ¢p axrhi b argl substantially identical affinity;

(ii) Displaying a high affinity for.oligongric d nonmeric_fornms of
Abet a; 5 Slrepy’ R Sehe anti a5t o, PRCS SRy oi d
10 precursovepriotmi mymER) SEQ ViDyoNo. 1, SEQ ID: Ngi ), KE@ Ag:a

sol ubi I'i tyy, of 3 atggeass. Jd10/4Y sepr eber ghl ysabndessd ) mw.ms, and
nore preferably at |east, 20 (r\ﬂ)e Show ng

/)M, —and
ow of noCTRTRAIGERAT G d yL ihgbrt i 2Ry FuACSBRF PEaf FRfE oLk -
Furt heb, tduenahfitdoeyo el eredlelry showkeabrt emstogmezedrproetpoaeker abl y

nore than.en f . |1 . 1 h I 1 ShayActeri stics:
(vi) NEdi%?i%é %ﬁiaﬁgk‘g%%%fl%bﬁe%g% %g%b%%\g ;!/b e

(vi ) Bi ndi R detiveargsyr £ d59ésrs. Such frameweiik iﬁe%ﬁ%ﬁwﬁﬁs

bet a- anyl oyl b By ese f o ddie dor aisn fandbobrps evetiiiawgyt e (fFeinati on of

anyloid p u i n in; i1y Degr i t i.ci ty and
associ at eﬁhleﬁ%%hb%rpﬁ?t%@f %r?édzuié:\ég&tci % %X%F%]g?%i;?c%qhg)tltsﬂ%%d%éed by
sei zuBBs; tirsg G sensipndde IHagsd Bh&i hhbaer FERS Heindrin a heavy

30( x) Substant i @ht Yeli£st UrltibIRF Rkriable 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,



behavi or; (xi)Renoving beta-anyloid fibrils in the brain and/or
preventing the formation of anyloid fibrils in the brain. 35The

anti body oWOuZR®/8#8Zent invention does not substanti al |XCHEEHEHI 2
anyl oid precursor protein (APP) in vivo. Preferably, the binding
affinity to Abeta 11 is a factor of 8t least two, nore preferably at
| east 5, even nore preferably at |east 10, particularly preferably at
| east 50, reimdilrasiyt; gileberdssy aripkedies GO hedSakPghEr WAeR conpar ed

tot t Bedbl ?%lﬂ]gl brfl .t ¥WnhoBuABBn, Sghumomon bﬁ(im IBll&ﬂ:éathm of the
anti bo subj ec s no
and theyarﬁ é’oeglﬁgt 1933&@?% r}%“for?é‘ Eleglu(?&ﬁe ’f“aﬁnﬁf

APP. This & eainﬁeelslus eeguepart bEuk anhman rﬁremmitolrrkg skgredcagnost i c
purposes and/or nedical 10 treatment of neurol ogi cal disorders
associ ated with abnor Bk askipedativraedted dEpBsERYoRlass Meta in

L he Centr%mﬂﬁfd&%u&i@%?%n&hﬁdiﬁé NI gMeury@, ogigeal Tdhsendergeas used
erern I nc

a
mld cognlaﬁcgelsioﬁﬁ’é}et’n@ﬁ‘fj mﬁﬁhggf“%rl?? o%%%ute&?ﬁorgﬁ&den%ét E'f»lé& Sie
Lewy- body diszssase, iBPatkicrson' s di sease, Pick's disease, Bi nsvvanger S
di sease, cerebral anyloid angi opat Down' s syndrone, nulti-infarct
denentia, Huntington' ETBFEEaREY- Cfrté%tai’ftébd’fiy\]& BBL28SP) Sease, Al DS
dementi@ cmmde@@QrMGmltassrcomeaaﬂxﬁm yi dhrggnger mopkobirafeBebly s(Ral sy,
epilensy, SNeeRnalab LypLe PCLELOfs: JReulamuserbar i porders,

neur ooncol i SO ders E)r arn %urmrs neur ovascu d| sorders
i ncl udi ng Er¥olkd, lgagioPARundregiest RiSHGOLY 995 ﬁéu?BSPo]r%]r cal
di sease, neHAiRGURR BNELHAERErEPOINEd 101G ioF W Yiumpai DibAstudi ng
neur opat hi ¢ pai n, pedhélt(‘grlgct eur}gl(%) |t%aél gnde%urﬁgg%%gtﬁ C

r uret

di sorders, sleep disor e syndrone d-cognit
i mpai rhEntreccidmeat derentile, MRee ﬁhﬁ &DRS g@meRe] gragysti erao

fibrosis, @%{ﬁ@e{ 'S atle%82%e a8lNEhe r@yﬁmngdlawl@@ag cehpucos®m and
di sease of th centr%anervous s%stem( g ?Lr al. Mre

pr ef er abl )Port y 38 EhBUBPRSEN®S Y88ed in the
t r eat ment | fymEmereatk.oBltdehagivelpr @@mm@m disagrosivedoform a

Al zhei mer’ ﬁbﬂﬂﬁﬂ%§%eaik&958 §§dn§9£Offéﬁﬁﬂ%rQDQSQEQQBQQE towards a
I n anot her, aspect t e anti go resent invention is chemcally

modi f <Y, RORAR Gatikedyr | @aFPoﬁ%tew GI53GHFETPeFE688PB0b382 12
may changecqumopeidtiaatabflet bé anhubadyl Sucryes st abili ty soI ubility,
anti gen-binding speci £LCphY Qhndhiddld % 't'ﬂevbé%sgﬁjcf jon,

cytotoxicity, and tissue penetration abl em cal | cations
are wel | Ki®wintgoody §sski BFEY pRESpAY ATé‘reefs&FlVe&thE% eaF er a
nodi fi cat iful 161 enlge haskirbodympti s ey pi esenind BY et donais WEGyhation.
In on t, n y d tQ eytic agent
oo TR orKeshatoner oyt B EE AR DD ShARRRH °)

conj ugat ed-i¥gar C@mpaidlsép%ﬂob@ 4 seepeatss Oﬂmtthl?oﬁleqﬁépﬁg 151 $ed to -

2128. i Klferbdll o XGGGGBuZﬂe?{BdeeZJ(%/BQ IDI Nbé, ﬁs,c od@Ppd and
156Re enbodi nent ,

Lho e P A 32I8R88Y o At Fonehasr g 1 (vina Tt BRgteEEOR Tr

| abel 15 r&nﬂ%ﬁ%%ﬁ& f o salpliynet VLcoxer 881 idemagin,t wbight hbedy.
Al ternggi Vﬁlﬂ/ﬁléﬂé%ta%tlhta%& bépééﬁt;?' P@@'t’k%d sé‘i%%itear %%ELQQM Thbe

radi ol abel_ | s her object qof pr ésent
i nvention Jr%‘]iacgeproéwv eaé‘ddi‘fggﬁégt]?% B &idi |CTr|l<,en1t85I1°80rTBI‘| si ng
t he linker~VH or VH-linker-vL,

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 WO01/4801l7. The
stability of said antibodies preferably is at least half



20 anti body di scl osed herein. The anti body of the
present invention may be used in diagnosis or screening a subject for
anyl oi dosi imer's disease or determning a subj ' i

for develdgp%gw@héﬁgidosis or Al zheimer's disease. 25|Ek§ﬁﬁﬁﬁ?%%§§2
enbodi ment, the invention furthernorg enconpasses a di agnostic method
conprising.the step of adm nistering an effective anount of an

anti body of the, present invention to subj.ec a mamal .
The met ho@Sf BPPRe?S ¢ rsitg\‘ééatlhg @% E?%pp% = é‘}lé%[lﬁl%[tt%%ggl abel. In a
further elbobdaegtafthecpeepanterabdntdonl eromsadses a8 thfunoassay
conpri si ng.the., aptd HodvdesekibpdeRergh Ny MheIAI RHhe tagsaymBBY be an

invivo or an in_vitrao I mmu ay. The, anti bod y he used 35 in
li qui d phg%ethbr BotmEth éla 3355@’ pA&ser 15 Jh é%‘%% ?%ch i Nmunoassays
i ncl ude r adhataraioss ey $heRLANDLJE| owa £yt oot \aronbsk @ AMB| ot s and

mcroarraysnpcdd 1¢ has Qeen sh ﬁgr£ SF DLy s LAR dHNYRRELPR fBREQMPAasSes
a test kit conpri sing the ant|80

[ X y di scl osed herelbﬁg In a ptrleé_eered
enbodi meni? the QWRIIFOUFOBErPheSPPESRMTS iRt iR EdRECeECLHR Bpt ake
of fibrillLaged Aoedizibky woetoghbas.terehyrefdiedgnibetacheyel s in
Vi vo.

of the pr};ggn?ﬂubil'lt@r Al #%Eh%t%%ﬁréf%he Qfleiebn e antibody

rnventi-on i roves upon admnistration of an effective
amouni Ot heegsgned i accorBiipehavi bheahdthed ceile Hilife 28GEEL18R | mature

neurons in1§ebj ecd SapvildasAl shagymi, sm@lffqmwm@ow lekbe poesent

i nvention_enconpasses a a_phar eutjc onpositign to treat,
prevent aIHQ?IB?’ ﬂ%}}m{ epﬁggﬁfggg}’o#oﬁeaa&%e@&?&? g:idal di sorder or 15
amyl oi dosi s char act efinzedfbythenopyafezrssl erbedioanindtbe deposition

gf Abet a sﬂtwsdgseéungpﬁﬂis%{ }Agvgr%gi@pigrgt Eﬁf{atﬂrplilrlﬁbrréhfh?tfﬂpr' s
i sease, conprising the antibhody, disclosed herein. In, a further
embodi-rentra ﬁ‘é"’f]ﬁ\}’gﬁﬁ?‘oﬁszédﬁpgwﬂis" Cﬁee‘flhvc?dieérf}oﬁ’aﬁ&feacture of a
phar maceuframtwookpasiitenor sf compheséd et e  sqouenertsi off, thad/ or

del ay of g£§€§e§§ﬁﬁ%ﬂfng¥ Be abgventemti onedsmeunpl gl cal, di sppders,
pr ef er abl hel ner’ s di sease, conprising the step of conbining the
anti body @Psc¥@setl heéf& ADwi Nﬁ-af-1255$%a§?' e ddirt F5Re 1D No.

phar maceulBcatEgarv @lo. 14, SEQ ID. NoPrEf errabl9gQ tlive pbar iécedhi cal

ceut s pab: | r whceati
Aot a2 accamT ot oh A BrarRgE Tl e Sl B of TR e

admi ni st ef@¥ ideBOltbnBiorst PEATRFERLYE pHarthe dnlilexwing 2&€ept aBle
carrier oleh8tCpid nad ileasw BbhzpnNg: OTes®k e3FYr then cafstegbkyeangent s.

ant | bodi CBoSS e T ENAgsy SERaPB: oA AL BU T A Womdnd SHhepEEn S
di scl osedofietket ngrmp sensdsitingt eEeBEQnLRi f¥er eht SKyJID-eNg. 8.
i ntrayenoyshyzpi Nis apay,i kepeabl ynol N1 angeg sad.l Wo .subguisapeaus! y,
Intranuscyiarly, $oPGalLY, 06, 1455 1. 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 sequence,
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



intradermally, intracranially, intrathecally into the cerebrospinal
fluid. Preferred kinds of application are (in this sequence%

i ntranasal WO¥A3ANheous, intravenous, intrathecally i nt@V/EHRR08/000382
cerebrospinal fluid and 5 intracranial adm nistration.

Typically used formul ations are known8to the skilled person. For
exanpl e, aerosol formulations such as nasal spray formul ations

i ncl ude puwndiiesthbdquédtiscorevemel0Gdlidamdns yofta he sagieneecagénthei t h
preservatigi, 10 29ents:APd-+ SO G, agentis;, Syeh 1hor [l ahonggar e
preferably adjusted to a pH and isotonic state conpatible with the

nasal nucdds MEbrdmesSEQ ID. No. 21, Sh@ er More 22c818dRERI £Prati on
or sequentiNal 2@mdm ni stration of other agents nmay be desirable. 15

Pr eferaSbI y, the anti bQQé’uéf U tIﬂ n@n amoupt spffigi epg t 0
restor€ normal behavi Of ~and’ or esé%ggm t'i ve préperties’in case o
Al zhei ner'-dieadd, PFEQaIPuritherlianbdd fght Norhd 3pr 88ntDi n¥enti on

provi des net hegs fror, hbhe isestgent, Ny.event iswp 20.ardl.opodekny of

progressi of _a ur gical _disease j oned ove, conprising
the step o 'a(ﬂﬁ‘n:}gt’eglaﬁgiéh W+ eﬁiavne 2‘%@@'0 Oanagntair%ody of the
present i miettliosredt 0naWedbj @2163h rdeba HargevorAnsehuencbpeste®f t he
preseniy | MR IdhahS 1 hfludog ROV 1€ & 1BENGd @heR@SSbY8pk MEPI ZA41 On
of a mammal , ¢ rising the step of adm nistering thg.%ntlbog%

di scl osed Fré&REiR o CA2 RARHRF LS Bt iRy TSIE1HHs SPRE MR 28¥Fon i s
per f or med baieirhiprotrea $goplee ofo-armlaidd Abetla tiymowndtrhér appteB0l as

anot her emfiqdijnert, sLhgobNyesdipn features isolated nucleic acid

sequence conprising a sequence encodi ng the am no acid sequences
enconpassed by the pr¥eEhtPHSRASRFIIoM. t%&i GREHOPEY cCIBPAES FRyA bE!

ei t hert DNArergriaNA afdshe eBbi hes. Biagl e stir ardedner daubBkEe 3Dr akded.
35Furt her e, the present invention provides a cloning or expression
vector contdining a DNA sequence 15 coding for a pol ypeptide, nost
preferably the antibodgst girefisrahlasene préabpray. has a sequence |
add: tion, b@isw tb@bheabestos el dehal OUT infel: o I@ﬁe\féghmyaad/ Qﬁabﬁe
nucleic a s enge,cogpsising a equence -codi.ng r e_here

di scl osedcfgrﬁ’né%géi g%m%@?lc:ésefrgcllscaa icvol %@' 'F%'shgénfzgé gn &

pr okardfot impsdy peekgryedi emeedinenitn gdra iandidodanof. thei pregeast ,

pl anti_ i n%%ﬁer%rio% RBNERLh @ ELlly d@ﬁrtﬁ{& iﬂgf@léﬁ(?f IbheN_Br.e:[SﬁDt }I_l »

i nvention may, be ene using Jou njques.in_the fie

of recombi¥at %Pg(?gparé@égﬂ%‘gj\?OKnoﬁr’rﬁg%ﬁ%qggncgg 8t he

pol ypept i désikeidhéhpengbna skE¢E@ER) 4 A lnkerar Thenyegehetray esckv

cor r espondi-iq 1elaNAS - S OfkRg fspAdie; pol ypeptides by gene synthesis.
151 n anot her enbodi ment, a nethod for the Br oduct i gn of ,the anti body

of théJresent inventibririkl RoWPEFstesRpPYsPRE €6l PEALRGES! t he
host cel | dkidnisfiar fred wit htlidie IINA snpedicey o4& dhantinbedyiondeay
conditionsg. t |10 e t I j i ,
recoveri n}es%ﬁge%ﬂegﬁﬁg ¥$%%£}g%%s%%% u%?{e%r%?%f %Fgg%ll ?,g%gglggemet hod
provi des &FostmheaRerBodyspLeFId ctPFHORE Gille FeFadnéRIbbBres or
fromlthe Eael@@jﬂivﬁebﬁghﬁﬁcﬁﬂalbiliﬂﬁ &C Khe @istartdhalsedreompri ses a

si gnal, se ce that direct eptide t [ It may
be 25 3n02cgklség%ray %ﬂgnicﬁbl rﬁ%%at%e% gﬁqa%)ﬁ:ér%eﬁé wﬁrg(p ntogc trtg%o?g)kt Ee%agn isbody
to a functiforidle fumesdred amtEoddy tRed ditb winresPontheTRAVERLY oRO
provi des a Hetddd 0tpkr 8AL IBHEHEONDE # DN e A3tRR a0k cadMEAbSEeAT NY

to a subject iin need thereof a .
J can be created by {ntroducing 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,



30 therapeutically effective anount of a pol ynucl eoti de, vector or
host ceII as descri bed herein. In a second aspect t he

present ﬁ%d%?ss% ovides a nmethod of diagnosis corrprlf‘,f%rﬂ?] §3t8§ps
ective

of : (i )Labe I''ng~an anti body; 35(ii)Adm nistering an e ose
of said antibody intranasally or systemcally to a subject; and 16
(ii1i1)Detecting the concentration and/or pr esence of the | abelled

antibody in b parts _af t ub ect ferably the
hunani zed® 5" a(r#}éb l&?ra?aélnﬁsglpﬁ pi ?%]b%bjfl a%éﬁo%b%ltﬁlﬁg ani no
aci ds 30 ¢tmzEEtefrisidics off the pregerdyi Mientarnibosierepabiyea single

chai n antjRogy i Rmay |l@oac8ﬁ1§f:f§éer§bz%’@ﬁﬁﬁﬁﬁﬁf§ antife aaﬁ_ubody is
| abel | ed vmth a QSltron emttln]g(él sot o r ef er.abl . 10The

term "ef f88 s & G8&d°heTRTR rr‘%é)e‘?sss%rb fount 2§ 1?1“ ci ent
to achs ev:f;esardm | €astanpaheirakihpodihénive nkedagis edvebfect, e.g. a

det ect ablg e [ for this d,ﬁ&:h\g lelsadlg end upon
t he det ectl ve ﬁregnggﬁ%%‘ﬁf]hgigﬁ% i bod p mass af thec 12}“2%] ect and

t he ext erteBeNgse %C@aatsobﬁeséﬁ‘éﬁ?%‘ﬁp mdtagenests, ang &P&rably, the
subj ect isesuIrmRMRutmte paafbeabtycende SubjEntin sibd lhbganobei ng.

The nedi cal i t u tron em ssion tonography (PET)
whi ch prgD uc&eg&g t?%r d%%qggad?ﬁeﬁg#onal i ma%_gi of gody parts i s pased
& of°

on thEldetection of Fhai REF6ANT reftHE YRR pBSALFLRRS 13
Typi cal | y5 iG] egulkaed sunBdiosetidetyidabeledtieng. shared by

i ncorporates a radi oactlv tracer i gt on of the
| abel ed BB ESSs ttﬁ lggb]l% ggé&%?%l cal r}l y@rlnnj%eég#%n into
the bl oodarr;:i il disingrth offe eralli gaRt mﬁei@,h | gt é‘d> BicorplrEetreeBecones

concent r atgd d;ihtrda'islé@_%g%ehet gteshe e sathjearded.s trhen placed in
t he i magi ng scanner which detects tc?e em ssi.on of ef,005| trons. In one

enmbodt Trerft® Efmél?nl AFelSEERCRAEF HORY FEEST IS %dr £G°F6°5 subj ect
and st ep iddnt ity rh:@rtﬁz@emEd:WbySpﬁaemcnegs tdrn sbjaartonpd ighefdnagi ng
scanner %ﬂ%ad&te the %%%ﬁﬂnonwﬁcrpog tFONS . knbiR: *tBVEHb'a@n thus
enconpasses, o or PET_ | maginin he ste
adni ni stesr'“ilri'gl‘%f1 351 8% Pxbel TBE LHEHbod efﬁ?etrp?%eé: PeFﬁ n?F%n to
a subj ectto BMDdHﬂE%HI&&&OBECﬁéEﬂgZﬂﬂB/EﬂK&Eﬁpﬁb@rams (Basic Locdhe
e T o T
ATSNLAS Miller, W., Myers, & Lipman, D.J. l "Basilc
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).



10SEQ I D. No.3: CDR3 of VL QQARTNPPT SEQ ID. No. 4: CDRL of WU
EYTMH 15 SEQ ID. No. 5: CDR2 of VU GVNPYNDNTSYI RKLQG

SEQ | D N§O2009/065@3 of VU 20YGGLRPYYFPMDF SEQ. | D. No.PGF/CHE00§§00382
ESBA212 ADI VLTQSPSSL SASVGDRVTLTCRASSSVNYMHWQORPGKPPK

AL| YATSNLASGVPSRFSGSGSGTEFTLTI SSLQPEIMAVYYCQONRTNPPTFGQGT 25 KLEVKR
SEQ ID. No. 8 VL of Franework 2.3

AEl VL TQSPSSL SASVGDRVT rRERASHEh RAEL AV RRAGKARman antibodies

KRLI YAGSI LTI E . K\DI KR
580 1D @%@;ﬁ%ﬁg g@@ Ta Sk R ERY A R Y CRGT 130 KY

DI VL TQSPAI ¢SASFHERERCRASSSVNY MHWY QQKPGSPPKA

W YATSNLASGVPDRFSASGSGLSYSLTI SRYEARPAAT Y QARTNIRR FRGAGEKABBt A ELKR
18

El vwms%sﬁ%k%@é%%%&g@%i“sé&ﬁ%#q&ﬁd?ﬁﬁkiﬁ YkhBof gatgh and
VPSRFSGSGSGKE?U&.WMSS@QDDIQPATW@@RSWWWKLTVLG 5SEQ ID. No. 11:
VL B El VLTQSPSSLSASVGRYJL TCRASQEH ARPOARKR: YAGSEL QSG

VPSRFSGSGS EFTLTISSL DVAVééggg SLPYNF DIKR SEQ I D. No. 12:
VL C 10El

LLI YGATTRASGVPARFSGSG&GtEFTLTNNSL@E@FM@Q@YW@@ TRYEP KR,

gg\?Lqu%S AA@GQ(%LTI%&J%:SL%SI VAW PGTAPOLLI YDNTKRPS
G PDRFSGSKSGTSATLG TG.@T'GDEADW@@W\DS%C&H&T\?L 1e8E® 51D No.

14: VL E mg/ml, preferably at least 10 mg/ml, and more preferably

El VLTQSPA € Qr LAWQOKPGQAPR 20

LLI YDTSKRAAFSG%D g@@% I# SLEPEDSAL YYCQORNSWPHTEGGGT , KLEI KR;
SEQ ID. No. 15: VL F(ZYVLTQPPEYSVRAPGIATRAT EORPERRARVL
25 WYDDSDRRGGE RIRASGENSGNTATLTI RRVEAGDEADYYCQUDSSSDHNVFGSG TKVEI KR;

20,10 1o 16 T Geabie T SRR PO S

least one, more preferably more than one, most preferred

all of the following characteristics:

(vi) Mediating 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



TKLTVLG SEQ ID. No. 17: Vii of ESBA212

QVQL VQSGPEVKKPGASVKVSCTASGYTFTEYTVHW/RQAPGQGL 35

EVWGGVNPY NBE@loRIELOGRVTL TVDRSSST Ay MEL TSLTSDDTAVYYCARY ®BI/CH2008/000382
RPYYFPMDFWGQGTLVTVSS 19 SEQ ID. No. 18: Vii of Framework 2.3
QVQLVQSGAEVKKPGASVKVSCTASGYSFTGYFL HWRQAPGQGL

EWWGR! NPDSGDTYAQKFQDRVTLTRDTS! GTVYMEL TSLTSDDTAVYYCARVPRGT

YLDPWDYFDYMGQRGH¥EY2So BEL: 1 EasNotwd I mofie tefazgﬂly at least 5,

QVQL QQSGPEL VKPGASVK YT. Ki
EW GGVNPYWS‘W%RL@E%%E%S@E% %%Tgéﬁﬁwﬁﬁﬁemaﬂy
RPYYFPNDFW@QGE@%TVSS, and most pref&SEQLV Bt N6a520100'tl$ﬁs

CNQLVQSGG%IEL E% A&@Nﬁ%% EW/SAL 9GBS pp
TYYADSVKGR SRDNSKNT YLQWNSLRAEDTAVYYCAAHYL RFLEW. AFDIM/GCEWLVTVSS
15 SEQ. ID. No. 21: \A{u§, upon administration of the antibody to

El VL TQSPSSL SASHEDRY ThFERASES| SO L AMKQBEPGKARKAbeta for binding
LI YARSSSCHQRSBFRCSESGTDRLTL SN QR RRATLYCoREYRTET SPGB

20SEQ | D.
VQLVOSGAERKPEASYRVAER ASEVGF TE HA/RGARGIGL Earticularly

WVERI NPDSGIAHeYARKE PRV £ TERDH @ S5V Ul plo 58D AN Y Y EARVEPRE L

&g&%z%g&%SE LB P \é'ilea_lssoclated with

EVWSAl SCSEESPYVADSYKCRET] SRONSKNTALQWNSORAEDIAVYY GG in the
AVAGT GFDYWER@ LY TYSSv30SER st &, No. 24: ESBA212 (The CDRs accor ding

to Kabat are underlingd, and the |i sequence.i s, shomn |
italics). e A&S?R?LT q@ﬂéﬁ&%ﬁ%ﬁ@r QQRPGKPPK
ALIYATSNLA@GMRSRESGE@ﬁEﬁEFﬂ@I&SBt@REDQAM!Y@QﬁﬁﬁﬁprIiﬁﬁxﬁéBBS

KLEVKRECCESEEEES @ﬁ&ﬁﬁg@)@ﬁ_ REASYKYSCTASGY T 6T -
YTMHVW/RQAPGOGL EWMGGVNPYNDNTSYT RKL L TVDRSSSTAYMELTSLTS
DDTAVYYCARPEECRPY YRPRERWERIGTE VIS dv (18ea5 e DFAREIN3%R ' §i nker

(XXXBS(XIXH%(@@@S@QSESCESE@H&S% Bi2fwahbetra80dl8eape | operdthta@ WGGW
Unl ess ot @‘?Jﬂﬁiﬁ Qﬁéiﬁﬁg’chﬁ' 'Dé&?@mﬁdrﬁﬂg WuﬁEiEI%féi-c‘}tter”B used
e ani

herei n hav e sa under st ood one of
ordi nary $lementia, tﬁ%n%}%gﬁ%nwle%ﬁ%Qﬁes ?ﬁ@éﬁ?f%%dﬁe@%ﬁa% Al t hough
met hod armis@tser i 8BS Sdéﬁér&ttf:r_@rcdﬁq:u.le\ka| a@prbgsih@seald:es@ty bed herein

can be US%H_IH angﬁﬁéféceB Ie%%_n dr| ESB gg+ aiﬁyf tion,

sui tabl e netho erial's dre de case o
conflict, Hwﬂélﬁﬂéséﬁle§®%k$f|Qﬁﬁ#qmﬂsqw%§Wuéiﬁ@r@@¥$nlt|ons Wil

control . |n%u&@@hbb@6g1éél? cﬂ@é@fd@&ss,, btf%t:.mdﬁmoagﬂ @%@M%cﬂ&
illustratiye o y |nten be Elnln 0Jt s un der st ood
that the 9&F|5§§ gnb%afﬁé TS, SEﬁ réﬁ?&? and ?gﬁ% (33 %B@ bt ot ned
at w45 Immtmgrcpldgp@@mcrhgseﬁwhedesp@ctmhumaewbobu%m spEtalt ed
definitions,reARedLyENLSiOr i KANUESHIBEWRBhaBRPEYpain, 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



25 Brief Description of the Drawings The invention will be better
under st ood and objects other than those set forth above will becone
30 appar enwowtenszonsi deration is given to the foll ow rETieHmId/@0382
description thereof. Such description nakes reference to the annexed
drawi ngs, wherein: Fig. 1 shows a setjience conparison of the |ight
chain variable region of ESBA212 wth the VL of 35 ESBATech's
fra][rE\Ngr kmy 3ci0a de \thjcfﬁfertth@sAbet ahspentibedCDRscH ramm 2204 vigrye A
grafte 2 ence i 5 t he
Var i abl o ReRdyEHarn e eIl Rt AR O o B AT s
f r amewor kv2ve half | Jifst ttedtoxicity, and tissuqippnedifdpidt s a
f/ﬂqu?nce abi gnwent %e&ﬂdal?ing@;%%@é@ignw b be te1 VHofwit heo @hiegi nal

r se [
sequen e % Jrjgﬂ%ejrﬁe%?oq *h %F}éE%gAﬁ]i?u%W%%]d%%atr%e Q%WSCIE
shows t heametibdy of e \pmehabemfﬁgtionois PPt ian .AD rmuse

model s by ESBA212. E'Itnh%(ﬁbep@fnﬂgaiﬂeﬁgcw:ﬁé'sarﬁh dg,oq%ctdo@@@gvé
(non-fixed and post-fixe X

wer e used ’S&é A: nouse nodel
paraf fi n SRcli e My tisnadediseenBde? SAEPSI1OC @ yo section; Fi g. '5C
mouse nooeth ertet e pepeariaf fdoﬂlpSﬁntll ofihe Fagt 115&y mmks eoenurbelj ubB t8we Ar c,

cryo f@Ctil.cf plradlolsot sE' Q ~depi LS thes chsllﬁ.r& i X -vivo
ed)

| abel 1ng es ns ESBA21 her paraffin
sections orB%fégg%ctIF%wsgglmn (F‘F'xe i%lnrd %zc?é:tr Algl)? v%‘rfe "WEEd. Fig.

6A. Parafdnd $tedj an,g Fifgr G_Bmuﬁetﬁéy@pyacetone flxed Fig. 6C. cryo,
b foated: Flo- 0D qiyg: (ACEhonTehbaethellol O HCOMD Bl Bng) L r A1
SNOWS

buffer. e ex Vivo starmn
pl aques @rmmn(emtgonmpyaha flfhtllﬁﬂia’v@n@ -’Sﬂ{qjig Sagg) ]@ﬂ?e@f a| n

Seclt i oIS 1@5 el ﬁ&%oi%?&lé@grﬁczd%féégicfﬁaiflt% ragmﬁoﬁAygf t sn4 ge
excl usi o ro r.a 0 oun [0) eta
m)nomarsn?if:‘f n%% d i eFiaéﬂ? Qéég %8nf?%+°ﬁ%?§l%£ ﬁJe%q:r anmewor k
FV2. 3 waspieemsitiad \iltch rEUEG1RbbE| &d Abeta4? mononers. . 30Fig. 9.

shows two Abet a42 i mauehket ébéébf‘goﬁr@hé‘ Mwwatn%&fmw amsgeni c
SwePS1 m ce ig. 9A;, |lane 6E10) and Al s (Fig.

98; | ane Firo‘PWez 3, d%a&?é?s’élcESBAEi?enFéﬁjec 3t°%3E1‘63m i
ESBA212 racogmdedipcdderidnaeteynnononmers and weaker 35 tri rrers WO

20091 033309PCT/ CLL20GR 00455830 5 L0 K S L 0B e AELA2 o

affinity constant SS spectroscopy .of, ESBA212.
Fig. 12 dejpets! LIEpnoRispe&t SGHECRABMHI AgSEREES: Pt bEGE-AR5HS! di ng
of ESBA21Zr ahlfhd i€ 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.



tenperatures, ranging from25 to 95 C. Fig. 13: Western
bl ot show ng the stability of ESBA212 incubated in the presence (| ane

1) or absewgqodgl(@mg 2) of nouse brain honogenate. 10F tectidioRembtsh
of a thioflavine T assay denonstrating that ESBA212 inhibits Abeta42

olignerisation in vitro. 13 Fig. 15: Mean serum
concentrations of ESBA212 over time after a single intravenous or

intraperitoneal 15 inLect th £ 16k YendGnp et actd qr Sef
bound ESBA212 after mtranaseﬁre' © lnvgno% Iillntrrlav nous (FaE g. S168)

appl i cati &ht ESBE\?&QlBgnEI]%etQPfa’ﬁﬁHC% disrageed hPareke- brain
i ndependent of the chpsean gﬁﬂea:x@fd ambbdménen trzé) arft hodly o f

Det ection,nf bound ESBA212 in Swe e br t tranasal
applicati oﬁ ( ese]_:‘LE mé%%tjt%l 319 alvai i ggst a n| n % &b}l&&)&n
confi r @i n@behatbESBmmqbimdsthetreémLr@dd%anabgta Flegvelﬂ_% 1EX vivo

| abel i ngy@f,oanyl oi d pl aques 25 by 64Cu- ESBA212 (Figs. 18B and D)
conpared to ESBA212 (Figs._18A a 18A and B_,show paraffin
sections, whereas Fi 95“9318@(]58%’:‘?& Ergﬁ?jﬁlrfégy%m%%%jﬁ% tht

Fig. 19: Detébodpnoﬁfth@mmbiﬁﬁAZLl@eamomJEﬁBm‘lesaupcm)use ( SwePS1)

brai n Secéaﬁﬂﬁlgéré‘@%ﬁ é‘f‘daﬁ%%&%%saﬁ\é&ﬁﬁ LRd rénasaliappl i cati on.
Fig. 19A A212 after h; SBA212 after 48 h; Fig. 19C

QJESBAQle%‘lPFE?-O%a%d Jé‘ﬁ%F‘F‘?% th@@uméﬁrEgﬁA?T?a‘é‘ﬁ%rnW?PS in
Fig. 20: Bebgettonwbth BESBAXZnduT ot e skkdaey fol | ow ng an i ntravenous

ESBA212 i njecti on. t ﬂg@ﬁg :%@é:j imlar
to Fig. 16A show ng i@stoéfl?e# néE'lﬂ%n £§%§£ C%g nous a%;%g?nm
slices of 2 apharPpatu st seanas iFiodr tPntranhe PTEYEME AW/ G4 th 200
pg of ESBARIZy thg ;ngrefg@d}e@:ﬁMat he&ﬂb&obﬁ&aﬁ%iﬁﬁdﬂeflc& 21B:

Contr ai_ned . w t h E10 at| Ve, con ney h
anti - 9rgab% L % %1 I%r (S'Z‘Id thal nearm a%émgu %Iéaoq: &yf%
Brain Ap d@pcaﬁutntznl of hletin APPSR CPSLARD PEEECYS e%}t%iﬁ?% tﬂﬁl PBS,

22c4 196G ﬁE&BﬁaﬁAﬂﬂuéﬁﬁeﬁ JRARS sefl GomB2H% 159! thd exrfiiaddyon
(TBS) Fi gca 22f s]gl ubj e fraction (GuHCl) Fig. 22C. nmenbrane- bound
t

fraction '13'1 J1%1:|g 23. Paraffin sections of treated
APPswe/ PS1AE9 ni ce stlai medunithiercEfbodhuenyal tthet eichiggitign nageJ

sof twape. pFb@iadsA MbAUE JWMRelifacture 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



Fig. 23B: Plague area. 20 Modes for Carrying Qut the Invention

Exanpl e 1: Ceneration of ESBA212 The anti gen-bi nding portions of the
si ngl e 25 \wwbabddodszhs body ESBA212 emanate from the nuri neramiobsdyss2
22C4A, identified by the University of Zurich. The Abetaspecific nouse
| gG anti body 22C4 was generated by ixmuni zing m ce with Abeta30-12
and is thus directed against the Ctermnus of Abeta. The cloning of

the VL 30;apd; dde M donaihs-awasndaneyby Bl PoRhacsordi nghdo the

Bur mest er and Pl Uckt Hun 520(%1) B ief?l , thg rTRIyA wa '(?:%rtii\é%d Jom
hybr i dorraC%ﬁﬂ%OiﬁJth{}‘ciﬁ e’ BREFBBERA 25EI9S AS TR Rg the
primers deserthes dygqBumarestirt mndsBlackuhantansoper f orweaiven il i fy

the VL an iNns. 3p.dhe t dongd g, Mehs mpasentdrgd Y and
SCE- PCR (g%’%/%:?}ﬂ%é%/ﬂéverﬁ%@ext%%si on). Then E?Lhe anplified single

chai n %ar i abrac¥3ue ROYSESPra2hasdi gest ed by Sfil, cloned 24 into

a sui tabl e expressi omywdeaal yandegefoemcddtidhas aaentmeensdiey the

f ragnent s. pbt ai ned whi i,L.S LE4 Ci f Abet i d

scFv was %@%ﬁ?@epae Tedt n%g% Ee%ng ltsei’_néggg%: %i Egéﬁf?%%dy Egséithlz%é(see

fig. 1 tonasdbr Smaqudreavdsipanssivmaludy geurifagd 29SS ©F

quuence @ﬁ%@f\%@%ﬁ%@%im@ fhdﬂl&rfef r ageMer Krikh3 pﬁé@emptlfﬁf'vd _hg
eta_specific ram were grafted, . as ds

encoditAg EEERSS 2 GRfe iMOFS8dCed aigﬁ?%sa s%‘%cgﬂjl o EIHS GG, ain (e.g.

BL21) andpexfeessied ddjwstdchdicusi e bodi ésotpPuhet Fbake gemepelleifi n

anti bodi eg; yere, ot al ned s retahdiRge9f i ncl usi on bodi es and

subsequent purification by gel fi Itraél{.on.. t15%xarlr1|pl e 2: %ieang;i_ng to

anyl oi d pl aques on t iFSE(SLBOFPongO-admInistration oL, SEEHCRE 85t

whet her t haém eyt EZ88A 2 fvas halrl egeot s etagrivs edgddiatadleex vi vo

| Mun@st ab%g@g%ﬁy,brﬁw icIpay $ONbALELAY AVADihlaques were

per f or med. _Therefore, brain tissue sectjons fromvariqus

t r ansgeni 8Uhf Eelgndp e SRAeSTPIIAAL PRRPY XS mﬂlﬁli&arﬁng to

t he formapiropeniidbeim ¢ mquwss rantdebnat hs seécéeams. from hunan

Al zheinmer's patients re E ct | oi d pl agues
choten s Pelento et sede; SR dRactad wiacam Lol d o .

on both 25 cryo and para rom'mce i endent qf the

Al zhei nerinvemiusen e idegedethiogs Bpr HuBAPDRSR Y s PHIVER LAPRques
on fi lggd Qﬁlcﬂrp@rt Adiezit@ e 'p&ddrl%?@%oﬁFbg.a&ﬁéuaicEﬁcpﬁ_cdt X 'aﬁllr{;q&s@raaundst Ihe_ .
vessels a_stron i ni ng cou e opsery e : oi
angi opat h@"?ngborg?ﬁs/l%f%vedngﬁogﬁgtlﬁ)}nﬁege? sz%p t(ﬂé a@f‘érglos :th;:g{o}r% glf_ L4

bet aany| oeBf¢ntite ameint @afd an dnsibedyveSsErs eI dEVEBTAPcort ex

and the | gpt onpmhNges. i HayeuEheESBA212 does not bind to anyloid

pl aques on human cryaq sections, neither. on non-fixed (FEi.g. 6B).nor on
post-fixed (Fig. 35 63630%%)83"58%?8&‘?? tne'pressnt IR TAOFY &P el
resul 2§ beteebde t henditined fond pesdént sButhonsthay ¢e expimiaded in

t hat tranég@%l&?gg%h@§t$%§@%§§§59eﬁﬂ?AEil?eaﬁ%iﬁ&[ﬁf ore the

abundance ¢ er ent agues specles mﬁh ﬁ different conpared to
humans. afREetpset BPTe¥DOas)e FESefibelrEharaPhér L7S RAPSLIVE
ul t rast r ugimnal zat f der enoee bxinveen wdichf nsehpl agoes ¢ofH 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



5 transgeni ¢ nouse nodel and human AD brains. In the nouse brain
conpact plagues of different sizes represent the mgjority. In the
cortex andypheohsppocanpus of human AD patients this plyggusaioydaRoss:
occurs at only 10 % whereas cored plagues predom nate (-90 %
(Guntert et al., 2006). 10 Because oisthese observed differences the
C-term nus mght be accessible in brains of transgenic mce but not
in brains-gh; AR Baki &Nty ) yigdilgeat i eOf p hukEndinAl thd | asdepsight

alter the conformation of the amyl oid pl agues in a way that the
ot her wi seOBuFF’édP’@steéithenfﬂ'oélpl tope i s exposed and gets accessible

for ESBA212. In addiFEign, 7ashowsalhlre Isperideld. hiamthongiof

ESBA212 t?h%”lélzg{igz Al AgMES é:gh% ﬁ‘(ﬁ%ﬁ%% cPLALE SEGIAANS EdhiG isialan! ngh

pattern o coincrd pattern of thioflavine™S

i s a sPandafderfecPedidentiogt e tRae Qesg%ﬁqhwf}%/ afiikls to arryl oi d
pLot ei B dgaqaeh@e?ﬁxﬁrmr%v&dﬁa .ndhng &@?]Ab@}]@%mwﬁ: letr coul d* be
shown by e_excl usi 25 chromat.o rap a SBA}%#; Ib

FI TC| abeFPgarﬁ%féjtc 7 él?Afffn%ézggco |%c%ba‘% 15 T%ﬂ%g ta42
and | oadednsach farca)lmﬁmmalESBAzgéland FI TC- Abet a42 were el uted
together (Fig. 8A) a@htehgnmalsdizoefE@%%Jx?e@m iR <08 ohOhay be

FI TG Ahet a42 ov r d exa nd also sh:ov&c{1 hf’i S| 2& shift of 5
Do cOfpes SaeT S EeaBTS T FaRERt RO R POy e e

r epr esent ragoboimeh - InfQcatérad pipSokPa) Kncpmélhe Vi EFICES- Alfet a42
was i ncubatgd H‘Mﬁhﬁifi‘%ﬂé‘sr a%\‘é@?%rg)ﬁ\g Skivd g h LAUAINSE g sane

f r amewor k relon as -speci fi re were
two 35 cl 8RR s‘f‘?’?ﬁﬁs%’é‘ﬁl&%‘goﬁ%@?eﬂo‘gﬁé&)fqﬂr tﬁ@%pﬁg e§econd
one for PbfGédbetaAthdsig. 8B). 26 Exanpl e 4: Bi ndi ng

to different Abetad2 I?P%BE 5__| 8@0@9@ £A42 % 9&%@8‘&' qts weLe perforned
Icity o

to further 5 characterize t speci BA212. Therefore,
brain ho@@‘éﬁ%‘é‘%‘é‘sorbefS\Eé‘PanﬁﬂéédﬁsoﬁeWe RPN -ty Jeriérattéd ADDLs

(anmyl oi d bedas el ch.:ﬁhpdlltsflu@l bhﬁthrgﬁ@déf freotroeal dan ikl ei n) were

SPS 2 d
510 ( AverReetifud Sl ety BR EhEHiAG LT TH ANy NEE ot

The cont r@qJn‘éh’%iQi‘cﬁjwi@Elélﬂévo“ghPséﬁn i D frgiedife Bdit ipery- seuBs,
trinepg af@c@dréﬁrwlsla—ﬂdeﬂ@uacﬁw rromeyera SBAXE m&wﬁaﬁﬁg

pr edom nant | t ad2 non ners ( 5 I
char acter?%ﬁ‘%l@%ﬁbcfd ﬁrfovﬁ%feﬁ Sofv s 15 Ggﬁég%l%&leﬁjg f%r %—‘{'tl es of
ESBA212 wee£itibwtlatbion dodEesSAarwficom WbetB40-ahid Bﬁm&’d@m, if

respecti vghy, s¥ef &2 tused %%eanEbﬂ§P§se§6a Vsl dn | %te%ﬁ;e‘ﬁ%reetﬁgﬁt ed
with 5 ug/m neutravidin in di ion buffer ( 01% SA/ 0.2 %

Tween- 20)d3a5‘?ic?§1c%tpé’&y8\%’rtﬁ98h% oathg Efnﬁ'ﬂé"sﬁf} at % hen washed
3 tines wnédedBS . Q05 0¥ Tdeen- ?.enaBunatmyém;ed:oAbaM dvheAbet a42 (1

ug/ m indg]#ygé&p 1%5ablffu§1%rt£o\‘i@&em899§91éo each well and the plate

i ncubat e or 15 m nutes roomtenperature. Plates were washed as
above and non-speci f 1& Bi ﬁHFHBeél‘F@%O%é‘Feémal FeedHEEdAPt i on of

di | uti on bubéedes E"Imeﬂih@ﬁebm&eatméﬂba&@ﬁbﬁmlrﬁmdﬂfmrstbﬁ oiffour s at

roomte r haki Af t e prepared ESBA212
diluti ogrs)g?l%%}rﬂn%t né%g'% %I Sﬂg’83§gd ﬁéemﬁ%aft rewéls Itoo Itohe wel I s and
i ncubé@edthi%lfaﬂe‘-ﬁ‘dmald{y eddpctévpermeure ¢RP RMiVRIGSIREESG, Pl at es

wer e washgdcend &E38A%TE2 cwas det a@geelsé!dahmlﬁl ed rabbit polyclonal
anti - ESBA212 anti body_(1: 10000 .35 in _dil |on buf f er. for 1 hour at

RT. After washing a &?eFﬁ&P?ﬁ BEPYRT A IBASET S d TAVEP-8Bbi t 1 gG
(1: 4000 | provides on detoer pines agsedis ocohapeisiridehe eanecmslo;f 27

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

and



bound rabbit anti bodi es and POD was used as substrate. The reaction
was stopped by addition of 1 MHCL and the absorption read at 450
rim Fromwbeowsasiwy ed ESBA212 curve an EC50 coul d 5 bercmtBMb@t0ER2
For ESBA212 the EC50 was determned to be in the range of 1 - 15 nM
for Abetad40 as well as-for Abeta42 (f4g. 10). 10Exanple 6: Mass
determ nation The exact nmass of ESBA212 was determ ned

by el ectrospr ay mass (%E!?ft r0§899¥tlﬂ_ el Oé&wicéﬁﬁ%a:ﬁ%n%%dmé&l fied
and neasured in 50 % ace

tril %, f d H2
pectra (FRTHS M S owbPEeHbEBTOF Pt 150 KA R NEVERCE

sof t war e.subject. The mass of ESBA212 was det ermned to be

26517 Da (Fi 11 : t b
PEG pr eci él ![g.tl on) %QEXQHH}?OJYT% ﬁ&a%%l]étl%};o ubi %Hgag%héSBXMZ

was neas g ey meainesehbe sPipePge %W%ﬁ%ewbﬂlvablthﬁo@@WE@oom
aC;:%r;iI NGaddd heo rﬂ%{jm@d oﬁf Aﬁéha aﬂ?th@g@ﬁ@&é{ﬁt (ﬁﬁ&l})blOE\SBAZlZ (20

gy was_incubat ed wit eq VO

di f f er entPcone Eﬁ% G SRE9SF BO@H ogy gy%/é‘%r esu t| gll%%rge nal
protein c@?dz@dﬂtm%’tﬁrorthﬁf anrdihgiw ianbabel] ¢l WHEG & HPEANEORt i on of 15
- 25| % %ﬁﬂtﬁ(@t rﬂéfytto%a% Oﬁxosaclgp@féf@bﬁy elelelyy ?0 Eerrper at;Jre the
sanp were centrifuged an rofein, concentration in

superf@t ant deternmi nrepgefF%Wt h%"g%%%%%‘ﬁ%n%oeseat 358 ST pl?ﬁglﬁpparent

sol ubi | i tyefwmss dal cul amednbyspfdicieygt the REG eoncentatatieastagai nst
the | Ogarﬁs&m%elﬁs g%h%%etﬂe ceélgffléa aéfp@c@eaélg ed iRdheadre

super nat ant Eﬁ% det ermi ned gl extrapolation to 0 %
PEG WO Yo lo3 FRsIpER/ B@‘é%‘é%o%%’é Glgis use will depepg UPGNbi |ty
of ESBA2lhenatetdtetterve sedehgthecfbohé Rébe/ bodibmesmplog &he

Dot er i nafior of el ostafl | LyoTbe, LberiBlystabiiiy of ESBA212

was determ y neasuring t olrier transforminfrared (FT-11k)
spectrum on a Bruker PTER3ERODY, sHtT A%t o & Merfenpefartire is

i ncreasethifd iy, TheCsubPBAé12s vashdifan etfaélﬁgp eqUI librate at each

tenperature for 1 - m ef S sur ed.

The nel ting tenperat élfle @%&%@fg@% &?n% I'ng o? tq‘égi pr ot ein)
was det ergfidreiaro teaography g (BET Howevelr  pxoruesd ¢l divigeof ESBA212 -
st ar t5p al demdys @nal5 idaeut oﬁob&dﬂerQrtéas }Eé(s?éﬁ)kﬁx Qheprc@\t%&ﬂﬂl@& of

Abet a agg nvitro t was.in at.ed whe A212 was
able to |?ﬁq‘iﬁ4 r]tﬁé) f F%ﬁ %’f‘liﬁ%‘?’&iég ‘?%]0%% Sat |y5’ﬁ‘c drefore,
a thiofl dmmveomca'dsayswasdpeatmweum halseledi on.g-Thitof | avine T

associ at %é | ol e o tahraa%ggaieg é‘@@é@ﬂi@éﬁéﬁe @pgnNg rise to
nm of _the free

enhanced em ssion at tot
dye. Thi sa #astl(?@pgﬁd&ﬁ?"l%b?ﬂggaw lglestt-ﬁ &I SAPIESTas
nonon®s i ctyrich ey gy ﬁe@écﬁd&sndmnnottheahlocéd.e&ﬁ,mlldﬂ;onw%)e 2.5 pM

Abet a42 vg&%;%%ﬁﬂ ﬂ%ﬁa gfbm%w%&u%? Be&?can ? Ardd Ng

presence o avine seen 1n Fig.
t he preseht®Siis ES‘BAZT?I@fséar Fpei aRPhees et 3adydmeritSat i on | n
vitro oveimsghoyrscamdhewhlivhr ascente vRasuntssain 482 mldnemmot

rise. In contrast, wien no EaBARlg was added {Q.c11ed 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.



35 the solution higher values of fluorescence were neasured
indicating the formati on of Abeta aggregates. 29

Exanpl e 104! I characterization of pharnmacokineti i I n
order to gg?é'zp‘or%%h}e%@% he pharmacokinetic 5 properties of %gré(%%g%/d'ﬁﬁz
APP-transgenic mce as well as non-tyrmansgenic littermates were
treated intravenously or intraperitoneally with a single injection of
ESBA212. AL predel | nede! LEEOOLIN SHAthEl diRchR eayEaR:bh oot vas
drawn retro-orbitally, the amount of ESBA212 in the serum 10 measured
by quant ittt ifPd 1OWESAand the data anal ysed using the PK- Sumit
software. | Ani mal s: For the pharnmacokinetic experinents
an Al zhei mer nouse I S ed t nerated by Prof. Dr. R
Nitsch (University ggg%rlf@h)w“rﬂle'ste&ﬂ%l\é\%%l (PrP-APP Sw Arc 10+)
over - éxpress the hunBASAPEEYH contai ni ng both the Swedish and the
Arctic nutation in a single construct under the control of the prion
protein pronoter (Kn och_ et al,. - mce were bred on the
hybri d background of Q%YBJE?B %%‘ozDé‘%?%)ﬁrfe\%nti ng the 20 occurrence
of health and breedi AgSpEb&B| ens. The characteristics of this strain
are: i) the formation of early intracellular Abeta deposits that is
associated with inpaired cognitive functi fromthe age of 6 nonth;
i) thfe formation of Sﬁpaq{ﬂ%s NGty iql?gar}‘at"ftoﬁ%' age 25 of 7 nonth and

hi ghly increasi ng ovepWrRTRPPEXt few nonth. This devel opnent of

bet a- anyl oi d pl aques coincides with severe cerebral anyloid

angi opat hy (CAA) (Knobl och et al. 2006). The m ce
used for the phar macdkPnet?c Ntudie P B& ¥at the age of 6 nonth.
Experinmental proceduggTMdhe phar macoki netic paraneters were

deterym ned after intravenous or intraperitoneal injection of ESBA212.
In case of the intravenous treatnent APP-transgenic m ce and non- 35
transgenic |ittermat88QwekR- ked.5:7 CBR2uPE ¥/ 2 aninal s received a
singl e intravenous igyretuoiTf 7 RES. g/ kg ES5BA212 in PBS, pH 6.5.

Bl ood was drawn retro-orbitally 30 at predefined time points (10 and
30 mnutes, 1, 2, 4, 8, 12, and 24 h) in a way that 4 sanples per
time point could be BBQRI eER ediq-exce DRI ofoNHy 2 sanples at 10 min
and 24 h). ESBA212 concembyattviys in the serumwere 5 neasured by a
qguantitative ELI SA. In case of the intraperitoneal
application of ESBA212, only APP-transgenic m ce were used. 7 groups
of 2 animals recei ve8EQ. sIhgli i ntr dPercit &SBARIRNj ecti on of 20 ny/ kg
ESBA212 in PBS, pH 6xprvBroosksaimwemrieieckiseebhestwdogspstanst i bed

above for _the intravenous treatnent. Resul ts: r

e avendid TN PSR PeeREB S e A AR AR BRERP L s
cl earzZnc&LEYP®N i njection there was a clear distribution phase (a- 15
elimnation, O - 1 h) as well as a termnal elimnation phase
(P-elimnation, 8 - 12 h) observed (Fig. 15). There was no
significant differen8B nTPhd'a- & MIn&S FFapewoskvérdus 0.23 h) and
term nal half-life (BrT9LYSsB3SLSASMEIRVIITARRASOGIANEYRNY QURIPEKAP

non-tran i ] ' v .

Cal cul at S RO S IeEs P SRR L A e Ry g Pt

nont rdhsFeMIIKRr ce. However, the observed volune of distribution (\Vd)
is quite high (77.69 and 76.72 m). This mght hint that ESBA212
penetrates very well _and 2 ickly jnto t tissue. In contrast,
there were differ enc@ngbgar\?@‘H' iéh' e % coki netics when ESBA212
was appl i ed intraper DEUHEQS PHI LRI GRHVEHISIRASSISYN YHHEE 00K BE$ BP e

T o e S A ke S

| onge?® t Hé&FEdt t er i ntravenous application which night give an
i ndi cation that a depot effect was obtai ned when injected via the



31 intraperitoneally instead of intravenously. The observed
differences in the AUC (area under curve), Volunme of distribution
(vd) and cwoapr@risesif CL) between the intravenous and i ntRGEPSIIOHEIB
route of injection could 5 be explained by the fact that the animals
treated intraperitoneally received a8 gher dose of ESBA212 (20 ny/ kg
i nstead of 15 ng/kg). Wen cal cul ating the PKparaneters for an

i ntraperitoneal dose gkgl51ny/kg. besedmom t he val ues obtained for 20

/ kg the ] ' ; '
absor pt 1 ot LA S R L T AR s R RS0 e
MAT. HoweVEISRESGSGROBEETATIZELQ§DRFAT Y YCAUMN KN TFEOGIKLEMAGECL (7. 84
m /h) were then conparabl e to the val ues obtained after intravenous
i njection. 15 able 1: Phar macoki netic paranmeters after
i ntravehous and i ntraP8Rrt Bﬂeallqo nfectfo® of ESBA212.  PrP- APP
SW Arc (t BIVRTRSABBLINSKGORYNONE RS QP HN AP YQURACKACKE ). I ¥ AGS ELOSG

e h O e RSP R P R R vBRs Pl

SEQ. ID. No. 12: VL C
10 EIVMTQSPATLSVSPGESAALSCRASQGVSTNVANYQQKPGQAPR
LLIYGATTRASGVPARFSGSGSGTEFTLTINSLOSEDFAAYYCQQYKHWPPWT FGOG
TRVEIKR;

SEQ. ID. No. 13: VL D
15 QSVLTQPPSVSAAPGQKVTISCSGSTSNIGDNYVSWYQQLPGTAPQLLIYDNTKRPS
GIPDRFSGSKSGTSATLGITGLOTGDEADYYCGTWDSSLSGVVEGGGTKLIVLG?

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



elimnation half-life h 8.79 7.11 5.84 area under curve (AUC) jig-
h/mM 80.663 66.292 105.491 nean residence tinme (MATT h 1.23 1.72 4.32
vol unme of wogberkises on (Vd) m 77.69 76.72 50.62 WO PCF/CH2008/000382
2009/ 033309PCT/ CH2008/ 000382 32 clearance (CL) ml /h 6.06 7.38
5.88 19

SEQ. ID. No., 18: VH of Framework 2.3

QVQLVQSGAEVKKPGASVKVSCTASGYSFTGYFLHWVRQAPGOGL
EWMGRINPDSGDTYAQKFODRVTLTRDTSIGTVYMELTSLISDDTAVYYCARVPRGT
YLDPWDYEFDYWGQGTLVTVSS

SEQ. ID. No. 19%: VH of 22C4
OVOLOQOSGPELVKPGASVKISCKTSGYTFTEYTMHWVKQSHGKSL
EWIGGVNPYNDNTSYIRKLQGKVTLTVDRSSSTAYMELRSLTSEDSAVYFCARYGGL
REPYYFPMDFWGQGTSVTVSS
ig0
SEQ. ID., No. 20: VH H
QVQLVOSGECLYVQPGGSLRLSCAASGEFTEFSSYAMSWVRQAPGRKGLEWVSAISGESGES
TYYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCARHVLREFLEWLPDAFDIW
GQGTLVTVSS
15
SEQ. ID. No. 21: VH I
EIVLTQOSPSSLSASLGDRVTITCRASQSISSYLNWYQORKPGKAPK
LLIYAASSSQSGVPSRFRGSESGTDETLTISNLOPEDFATYYCQQSYRTPFTFGPGT
KVEIKR
20 SEQ. ID. No. 22: VHE J
VOLVOSGAEVEKPGASVRVSCTASGY SFTGYFLHWVROAPGQGLE
WMGRINPDSGDY IYACKFQDRVTLTRDTSIGTVYMELTSLTSDDTAVYYCARVPRGT
YLDPWDYFDYWGQGTLVTVSS

25 SEQ. ID. Neo. 23: VH K
EVQLVESGGGLVQPGGSLRLSCAASGEFTFSSYAMSWVRQAPGKGL
EWVSAISGSGGSTYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKDAGT
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




Exanmple 11: In vivo plaque |abelling It was

i nvesti gated whet her ESBA212 was able 5 to bind to anyloid plaques
when appl iwo0 2009t08380€Nnousl y or intranasally. PCT/(HR8PEAT00TE2
transgenic SwePS1 mice were treated 3 tinmes every 24 h with 210 pg of
ESBA212 either by the intravenous or2ontranasal route of application.
72 10 h after the first application the animals were perfused with
PBS and the brains anal ysed for the presence of ESBA212. ESBA212

bound to amyl oid plaques in the brain.both after intravenous and

i nt ranasal applicatigﬁﬁhf&ﬁh p’§’¢F%{51 Filgﬁﬁﬁ) A thioflavine S

stai ning confirned tmﬁﬁGESGESlﬁgﬁgsﬁééGSy bound to anyl oi d pl aques.
Consecutive brain sections of a SwePS1 nouse that was treated

intranasally with ESBA212 showed % e s stainin attern for
ESBA212 and t hi of | aviFié&-SIPFi §°-1 ? ﬁgngﬁanﬁ|%91g° PET-i maging with
"Cu- | abel | ed ESBA212 ATIGLMVGGVV "Cu- | abel i ng of ESBA212: ESBA212
was coupled to a CPTA chelator (an approximately 200 Da macrocycl e 25
with 4 Natons) which binds to the isotope (half-life of 64Cu is 12.7

hours). The chel ator was coupled to |lysine residues within the
ESBA212. As t he couphhﬂ@swastnbkdlaetdeﬂfm@djyﬂﬂnaemﬂnﬂaﬂxﬂdmﬂi | t

was shawn _ $ et v AR cul es
wer e g boun rr? fégc %@Bﬁ% Ffle%ghl ggvggﬁggga%%% %{/TQJ abel I i ng
of pl aquesopyoTLY BSBITISE 035} byopaér0€o°§€1ﬂ@@¥vﬁkﬂﬁﬂeﬂ164@lﬁ

was still ¢ablaitn bihid irraamilodl Bepbagdes, A183%ugh methods and

materials similar or egquivalent to those described herein
can be used in the practice or testing of the present

15 invention, suitable methods and materials are described
below. In case of conflict, the present specification,
including definitions, will control. In addition, the
materials, methods, and examples are 1llustrative only
and not intended to be limiting.

20 It is understood that the various
embodiments, preferences and ranges may be combined at
will. Further, depending of the specific embodiment,
selected definitions, embodiments 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.



i rmunohi st ochemi cal stainings on fixed and non-fixed SwePS1 nouse
brain sections were perfornmed. The "Cu-labelling did not change the
bi ndi ng prwpendsiosmonf ESBA212 as 64Cu- ESBA212 was sti | lrcaitmzotsmobsnd
to anyloid 5 plagues on fixed as well as non-fixed brain sections
(Fig. 18). Exanple 14: In vivo |abel bing of plagues by Cu- ESBA212
10The binding properties of coldly |abelled Cu- ESBA212 were
investigated in vivo ysimg .t RaNggeBLGeRWEPSdmPA £Esorl HEE MHee recei ved
an intranasal. lication of ejth E or._100 u

a- ESpAr1 T 4RBEE hRaYS Whare Tt Fesd2dd SEthsthells P ter ¢ he
appl i cat i 6ABARdch 5s t freanmvaiaks 2wer é sandllysiedated. t he bi ndi ng of
ESBA212 and Ou- ESBAZIZ 1 SSBRELLYE! ¥, cLGuaYL CAth BhigeSE vh of
As seen in Fig._ 19, ESBA212 could be detected after 24 as well as 48
hours BosESERRL? cCH ForheriVel Smbhrestlbinas BBser RdNDIYIRE

Cu- | abel | edCESBAR1R20d?0 Therefore, the binding properties of

Cu- ESBA212 did not c e, .n_ ¥ o] r 0 i

al ready denonstrat edrt?' ’ t4HeS}e€>!%%gi %og?%ﬁgﬂ?% n%ﬁ% ZO%lgfneW%%

El i minati 88 §PBRAkIdnedr b i1emdofgapererfet some i nformation about the

el imnati onApat h}/vay CEfigE58A2_éf3_oirBet§ﬁE£eylsﬁ\%s | 31 et a&dmgb@ﬁaa@gz ly

Into ce, ninals Wer acritrice ot and .t 1. .aneys

onaly 204 B Phitadni Sl A dRhes SeReTgasy KeRapR 1T e Rt it o

the prinmep§chiéme ¢h qtwesecddepsatdoredbsedbend i postet praski mare

E t;_bul u;oyﬁgggé Fig.ls @ke:grn@fa@,@ ﬁ@&blFBQQPthbﬁ?%@fﬁﬁq|é’e°ét51t'ﬁifﬁ| tfﬁag:.hway
ig. : anple 16; In_yiLvo plague |abellin urther tes

S ar 1 BB HEO RSt SPTRES 1t nCBY ARt S etk W3t r anasal

adm ni st ravfieh. Sw&¥rc, paraffin secTiansgEBagc BweR8iugs geodsdre treat ed

i ntramngsakiyave ! o200 00:.49(,,ESBA212. The ani mal was perfused | h after

i ntranasal treatnent._ AP-staining on fixed SwePS1 nouse brain slices
was performed and 5 rFé€or 8ediSRIFEF | BIR: T Bt e Pini®h VAYA - Hi s

anti body (#hgli2d AL @driguels shahomdnwhAbhbbH&ilfs (By ESEEB)2 Negathiere

control staj s WM Nt .- r.abhi 1 g. P I ai ned

W th 22c415?5% lFliNgééEZ%D sEggn%Fgo%gtékg}&gvé%é’glg e%%é_{écp\%r%tatreat ed
for 3 nonfhEedb Wikt ysS- F2e4 6 Barefhineskcieeiy 4@ -witBi ESBA212
twi ce2a weeko, Aicdittneermd xeli;t Begl r eat nenyof henardded s ware we:f used,

the brain_wgs. isolated diyided.into orfiaons. %ee ion was
honogeni z%%yahfsei%&eqlﬂggfif a%:é gfﬁgrgoﬁr%@oﬁgﬁ %I?‘IGCJISEnKéa ré’?u%rftﬁﬁwo
and 42 | evel s Fig. 7. shows the ex vivo staining of amyloid
plaques by ESBA212 (Fig. 7A) and Thioflavine S (Fig. 7B)
on brain sections of SweP3l 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



20 were determ ned using a conmercial ELISA test (The Cenetics
Conmpany). It was found that the Ap40 and 42 |l evels were increased in
t he sol ubl WOPYMBFIBH (TBS) and decreased in the insol ubfE/¢HHL08332
(GQUHCL1). In the nenbrane-bound fraction (TBS-Triton) the Ap40 | evel
25 remai ned unchanged whereas the Ap4221evel was increased (see Fig.
22). This points to a redistribution of AP fromthe insoluble to the
sol ubl e frmttiaonl Fig. 10B for AbTheddt haffpoity crenvidinised-Bér

hi stol ogy.ffaraffin sections of treated APPswe/ PS1AE9 mice were 30

h

stained with 6E10. Plague nunber and area was ev sing | maged
sof t war e. Fg-gTh&Eéx}ﬁ@?F MRt C T ERRHIRY 0?%%%532%1% s treated
with ESBA212 show a siFgwi.f ileadebyct &ducEH- IR dyerctamd, alshowandetneased
size of:a i - Fi.g. his fard er supports the

i dea th5at r%ﬁ%éﬁ%%qngs oglo%ﬁi_g %?b?lgﬁé‘?%%d su%g%quen&tlfy breaks them up
i Nt o mononeErEPsK At U0 E33305PeT SRPBR8?D00R82 35 snal | ol i goners,
whi ch shifts the equi [Filf.i ue:t weatesn 90l dbl shoA@g moahs. stheiabobye
shown resul t. the finding t t-ar LN
after int r%%}nsgé@gjn qcﬁ%%ragﬁgsgﬁ 5§%|$%%?$§%;62§]h2“ﬁi1§d2’% %%igé?%

pl aques i n(}are cor tak mevgehbpposahpusderateansgenic nice. Mreover,
APPswe{ PS1AE9 mi ce treaiediunt pagasal by MiHLcaRwiehitbkedyr educed
nunber and, average .size of ' a Ld.10 plaques .in t cortex, as well
as reduced S a&fl%f%‘aitn%hgb?ﬁsb?ﬁb]% ?rs}ggc%ao[{?eof br ai n
extracts. oligme_risation i hfe'_ttrher e are shown and described presently
preferred embodi ment s xqfy the.i QUERT§O0 M | dorert@-8 HisSorlhsBanes |y

understood that the invention is not limted thereto but ma}{1 b?
ot her wi se %585 dudlSy 5ddife dT8AGSpr BEFFERRCWF tH - A HERSEHEREF 1t he
foll owwhg ol patsion.36 Ref erences Al fthan et al.
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ig. 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
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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
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could be observed that is known as amyloid angiopathy.

12.

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



PCT/ CH 209 8/ 00 0382 SEQUENCE LI STI NG <110> ESBATech AG University
of Zurich - Prorektorat Forschung <120> Humani zed anti vodi es agai nst
t he bet a- awwpl20d0thzsmept | de <130> P102817PC00 <160> 26 <1 #grdigdeiniobizz
version 3.3 <210> 1 <211> 10 <212> PRT <213> Mus nuscul us <400> 1 Arg
Ala Ser Ser Ser val Asn Tyr Met H's 3310 <210> 2 <211> 7 <212> PRT
<213> Mus nuscul us <400> 2 Ala Thr Ser Asn Leu Ala Ser 15 <210> 3

bro pro T oRe Lrfoe. hunst At ) Jhesitors s latblndide P 00 3"
G u Tyr TRdIMstreptspiagues spgsies might be different compared to
humans. Gintert et al. (2006) described that there is an
ultrastructural difference between diffuse plagues in a
5 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).
10 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
15 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

20 specifically binds to amyloid protein deposits.

Example 3: Binding to Abeta42 monomers
It could be shown by size exclusion
25 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
30 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
35 clearly distinct peaks observed one for the scFv and a
second one for FITC-Abetad2 (Fig. 8B).
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Example 4: Binding to different Abetad?
conformations
Abetad4? immunckblots were performed to further
5 characterize the specificity of ESBA212. Therefore, brain
homogenates of SwePSl mice as 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
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65707580 Ghf %0%“@3\@’:0?9?%‘9)’ ﬁ%ﬁé% @fﬂ 1TP“pHErlgaﬁfﬁrUA§n Pro
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<210> 8 <211> 108 <2122 gRé.Lq%ggsﬂﬁ;d fgs%n é%@vgega3ﬁcy&,~ gguld

Franework 2.3 <400> 8 e va r Pro ser ser
Ser Al aséie \Ealogaiest- GFVIA§|§BA?Q2 \iéhle ﬁﬁ5q_éf@3rmet@yr§wxﬁ@ N?ab%er
Gn Ay |l At ASShge of 1 - 15 nM for Abeta40 as well as-for

Abetad?2 (Fig. 10}.

10 Exanmple 6: Mass determination
The exact mass of ESBA212 was determined by
electrospray mass spectroscopy. Therefore, ESBAZ212 was
purified and measured in 50 % acetonitrile/0.2 % formic
acid (pH2). Mass spectra (neutral mass) were deconvoluted
15 wusing the MaxBEntl software. '
The mass of ESBAZ12 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.
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10 determined by measuring the Fourier transform-infrared
(FT-IR) spectrum on a Bruker Tensor 27 spectrometer as
the temperature is increased from 25 — 95 °C. ESBA212 was
10 left to equilibrate at each temperature for 1 - 2 minutes
before the s@ectrum was measured.
The melting temperature of ESBA212 (50 %
unfolding of the protein) was determined to be at 62.8
°C. However, the unfolding of ESBA212 starts already at
15 about 40 °C (Fig. 12).

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.
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Leu Thr Val Leu dy 1%eresteiily fn wiypl shaggekeydsapign «f 3>
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Leu G n SglorGi¥aMabelt 8 5eftd¥hidle 8% @r¥ated intravenously or

intraperitoneally with a single injection of ESBA212. At
predefined time points after the injection blood was
drawn retro-orbitally, the amount of ESBA212 in the serum

10 measured by quantitative ELISA and the data analysed
using the PK-Summit software.

Animals: For the pharmacokinetic experiments
an Alzheimer mouse model was used that was generated by
Prof. Dr. R. Nitsch (University of Zurich). These mice

15 (PrP-APP Sw/Arc 10+) over-express the human APP695
containing both the Swedish and the Arctic mutation in a
single construct under the control of the prion protein
promoter (Knobloch et al, 2006). The mice were bred on
the hybrid background of CS57BL/6 and DBA/2 preventing the

20 occurrence of health and breeding problems. The
characteristics of this strain are: i) the formation of
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 menth and highly increasing over the next few 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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151015 ESBA212, only APP-transgenic mice were used. 7 groups of

2 animals received a single intraperitoneal injection of
20 mg/kg ESBA212 in PBS, pH 6.5. Blood samples were

10 collected as described above for the intravenous
treatment.

Results: After intravenous injection of
ESBA212 the systemic PK followed a bi-phasic clearance.
Upon injection there was a clear distribution phase {o-

15 elimination, 0 - 1 h) as well as a terminal elimination
phase (B-elimination, 8 = 12 h) observed (Fig. 15). There
was no significant difference in the a-elimination (0.26
versus 0.23 h) and terminal half-1ife (8.79% versus 7.1l1

_ h) in the transgenic 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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parameters for an intraperitoneal dose of 15 mg/kg based
on the values obtained for 20 mg/kg the following

10 parameters were obtained: no changes in absorption,
distribution and elimination half-life as well as in the
MRT. However, the AUC (79.124 ug-h/ml), vd (67.52 ml) and
CL (7.84 ml/h) were then comparable to the values
cbtained after intravenous injection.

15

Table 1:

intravenous and intraperitoneal injection of ESBAZ12,

Pharmacokinetic parameters after

PrP-APP PrP-APP PrP-APP
Sw/Arc Sw/Arc Sw/Arc
(tg) {non-tg) (tg)
route of i.wv. i.v. i.p.
application
dosage mg/kg | 15 15 20
absorption half- |h 0.10
life
distribution h 0.26 0.23 1.28
half-1ife
elimination h 8.79 7.11 5.84
half-life
area under curve |pg- 80.663 £6.292 105.491
(AUC) h/ml
mean residence h 1.23 1.72 4.32
time (MRT)
volume of ml 77.69 76.72 50.62
distribution
(vd)




<211> 109 <212> PRT <213> Artificial <220> <223> VL F <400> 15 Ser

Tyr Val

Leu Thr Gn Pro Pro ser Val ser val Ala Pro Ay G n 151015
Thr Al a ThwoYedew3dsoe cys Ay Gy Asn Asn Ile Ay Ser

202530 His Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro val Leu Val Val
Tyr 354045 Asp Asp Ser Asp Arg Pro se2 Ay Ile Pro Qu Arg Phe Ser
Ay Ser 505560 Asn Ser Ay Asn Thr Ala Thr leu Thr lle Arg Arg Val

Au Ala ¢
Cys @n V

Ay Thr

]C}{L%@?aqlé’%ngLl?erlC{-n-l,/hZCQ;.Qk,OOO382 7Asp A u Alls Asp Tyr T

Lys Val

al—TTp Asp Ser —SeT Ser ASp Hi S 859095 ASn val Phe dy Ser
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to bind to amyloid plaques when applied intravenously or
intranasally.

Therefore, transgenic SwePSl mice were
treated 3 times every 24 h with 210 pg of ESBA212 either
by the intravenous or intranasal route of application. 72
h after the first application the animals were perfused
with PBS and the brains analysed for the presence of
ESBA212. ESBA212 bound to amyloid plaques in the brain
both after intravenous and intranasal application of the
scFv (Fig. 16). A thioflavine S staining confirmed that
ESBA212 really bound to amyloid plaques. Consecutive
brain sections of a SwePSl mouse that was treated
intranasally with ESBA212 showed the same staining
pattern for ESBAZ212 and thioflavine S (Fig. 17).

Example 12: PET-imaging with %'Cu-iabelled
ESBA212

®icu-labelling of ESBA212: ESBA212 was coupled
to a CPTA chelator (an approximately 200 Da macrocycle
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
bound to each ESBA212 molecule.

Example 13: Ex vivo labelling of plagues by
$4Cu-ESBA212

In order to define whether 64Cu-ESBA212 was
still able to bind to amyloid plagues,

Ly SPCI&TH2VeH/000382

yr

Gu lle Lys Arg 100105 <210> 16 <211> 109 <212> PRT
<213> Artificial <220> <223> VL G <400> 16 Leu Pro Val Leu Thr G n



Asp Asp Ser Val Arg Pro Ser Ay Ile Pro Qu Arg Phe Ser Ay Ser
505560 Asn Ser Ay Asn Thr Ala Thr Leu Thr Ile ser Arg Val Qu Al a

Ay 65707530 z6@m3sdoe Al a Asp Tyr Tyr Cys G n val Trp ASGaraD6800088
Asp Tyr 859095 val Val Phe Ay Ay Ay Thr Lys Leu Thr Val Leu Gy

100105 <210> 17 <211> 122 <212> PRT <2313> Artificial <220> <223> VH
of ESBA212 <400> 17 Gn Val Gn Leu Val Gn ser Ay Pro Qu Val Lys

Lys Pro GI Vi e Tvr
o oo G n%hﬁfé%&ﬂzﬂg%r% a /B e HB A OB £1G48 & h4 %ﬁ-@&e@rg g

Gn dy Lévedsd mPBSWr%BHWTG%PSGWr\?aPEEH%?% T%)eAsﬁuAsp Asn
Thr Ser TwrapdieiAg0did sndelciRags: AhdPEIhAhgopr8heHDiOI82E 505560 G n

Gy Arg V%Eé%%lzLSE ekpr, ¥%£A€% @ég %Egl %ﬁﬂ_e%oT%rnﬁlﬁoTXﬁyg§ZQ7580

Met Qu Lé Ser Leu a°val
859095 Al #lacyetypnFixeg ag aipldr gaavm@n‘rﬁxqrgirbpﬁén F‘F%Cmn%sp Phe
Trp 100105%%Q . GhyyG n Gy Thr Leu Val Thr Val ser ser

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.



115120 <210> 18 <211> 123 <212> PRT <213> Artificial
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Al a Page PCT/ Cll 200 8100 0382 151015 Ser val Lys Ile Ser

TRECRE e‘é;%ST%ﬁ *Phe Thr G u Tyr 202530
Stained with anti-His antibody (Fig. 213)

Control stained with 6E10 (Fig. 21B)

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

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

Example 17:

APPswe/PS1AE9 mice were treated for 3 months
with PBS, 22c4 IgG once a week each and with ESBA21Z
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
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
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
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
further supports the idea that ESBA212 binds to AP
fibrils and subsequently breaks them up into monomers oxr

<220> <223> VH



Thr Met His Trp Val Lys Gn ser Hs Gy Lys ser Leu Qu Trp Ile
354045 Gy @y Val Asn Pro Tyr Asn Asp Asn Thr ser Tyr Ile Arg Lys

Leu 505560xGi2009fas3508-yS Val Thr Leu Thr val Asp Arg Ser peafciR@s/obbids2
Ala Tyr 65707580 Met Qu Leu Arg ser Leu Thr ser Gu Asp ser Al a Val

Tyr Phe Cys 859095 Ala Arg Tyr Ay Ry Leu Arg Pro Tyr Tyr Phe Pro
Met Asp Phe Trp 100105110 Gy Gn Gy Thr Ser val Thr Val ser Ser

115120 <2$1931200£;2_&éﬁe££4 wieldy SPRErs2E82 AphifiwiAlm AR%as223> VH H
<400> 20 G Leu Val Gnser dy Ay Ay Leu Val Gn Pro Ay

dy 151018026??Ee% AE’%O{%U ser Qys Al a AI a ser Ay Phe Thr Phe Ser
Ser Tyr 202530 Ala Met Ser Trp Val Arg Gn Ala Pro Ay Lys Gy Leu

Gu Trp Val 354045 Sef s Tyr
Al a Asg Ser Val 50556 {\Ia%olvle S %E\Tneﬁgs?ﬁ&%%{p@e% 2?1 Es%d%% ser

e B TERat cESRYAT RGNS ey FEAR AVBE RSN LSEFTRAPSS G7R A & b ASp
Thr Al a Vahtdyfiadyl £l 850N, AaddAbantsstyahbdien pAragrudize iheuhe u

Trp Leu Fggr€g£ f%é-ﬁ?ﬁ%&%ﬁ%ﬁﬁ%o%95%}9nsgenic mice. Moreaover,
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.
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165170175 Ay Ay val Asn Pro Tyr Asn Asp Asn Thr Ser Tyr Ile Arg Lys
Leu 180185190 A n Ay Arg Val Thr Leu Thr Val Asp Arg Ser Ser Ser Thr
Al a'Tyr 195200205 Met G u Leu Thr Ser Leu Thr Ser Asp Asp Thr Ala Va
Tyr Tyr Cys 210215220 Ala Arg Tyr Gy Gy Leu Arg Pro Tyr Tyr Phe Pro
Met Asp Phe Trp 225230235240 Gy Gn gy Thr Leu Val Thr Val ser Ser
245250 <210> 25 <211> 20 <212> PRT <213> Artificial <220> <223>

| i nker Page 12 PCUCH 200 8/ 00 0382 <400> 25 Ay Gy Ay Gy ser
Ay dy Ay Ay Ser Ay &3y Ay ser Ay 151015 Gy Gy Ay Ser 20
<210> 26 <211> 11 <212> PRT <213> Honp sapiens <400> 26 Ala lle lle
Gy Leu net val Gy @ yavalsolalteli5dOngRagMald antibody (scFv) that

selectively binds to the C~terminal part of beta-amyloid
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.
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9. The antibody of claim 8, further demonstrating
(v) Binding beta-amyloid plagques.

10. The antibody of anyone of the preceding claims
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,



