1 Humani zed anti bodi es agai nst the P-anyloid peptide Technical Field
5The present invention relates to the field of antibody technol ogy,
nore specifically to the field of humani zed anti bodi es agai nst the
bet a- anyl oi d pepti de. Background Art 10Al zhei mers di sease (AD) is an
age-rel at ed neurodegenerative di sordei, which affected in 2006 26.6
mllion people. Forecasts predict that the preval ence wll quadruple
by 2050, by which ti m8uihanaze8 petiivrdiewrdghdingd whel pbamylaidig with
t he diseagﬁqggmgpkneyer et 15 al. (2007)). AD manifests itself as
progressive cognitive deficits, such as nenory |loss and a decline in
mental abilitites. Central in the pathogenesis of ADis
the accunul ati on of b&eahatybdi Higbedti de (Abeta) in the 20 brain.
Abeta is a cl eavage p u h Qi d . pr r.sQr t el PP)
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are of vamakirg Aiezentwheueas bheiddr aRd baG-GraRtindeepAbet 240 25
is the nost abundant species and the 42 ami no acid peptide, the
so-call ed Abetan, is believed to be the nost harnful species. Abeta
can accumul ate in theBagkgaeend Aer space of the brain, where it
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Central in the pathogenesis of AD is the

accurulation of beta-amyloid peptide (Abeta) in the

20 brain. Abeta is a cleavage product of the amyloid
precursor protein (APP) which is sequentially cleaved in
the amyloidogenic pathway, first by P-secretase and then
by Y-secretase. The resulting Abeta fragments are of
variable size, whereas the 40 amino acid peptide (Abetasp)

25 is the most abundant species and the 42 amino acid
peptide, the so-called Abetasz, 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 hallmark of the
Alzheimer disease.

A promising clinical immunologic approach for

the treatment of Alzheimer's disease is passive

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



5 (2) the opsonization of Abeta deposits, |leading to mcroglial
phagocytosis (Bard et al. (2000); Bacskai et al. (2002); Frenkel et
al. (2000); and (3) the pronotion of the efflux of Abeta fromthe
brain to the circulation (DeMattos et al. (2001)), the so-called
peripheral sink 10 hypothesis. 2 Mohaj era et al. (2004)
and Gaugler et al. (2005) of the University of Zurich have generated
mouse ant thediigh aggirste bt iedissubiped PReN BPERRITIA 1 yrHICh

monocl onal, gup i neyantir APelaaiRedies theViyealbioweserarsivr ne
anti bodies often result in |nnun%%en|C|t |streﬁed t o human

beings. TRE& §FPEF%eﬁra%ﬁ?tiﬂ§ﬂnﬁ F8§b8n§8rW§n$$%r 6T|n|cal

utility of2ouch pepasskdbditesal(M (2081 ) et Fabnké1988)al Sc(‘&QﬂCf ot al .
1985 c and
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rnlna eta, an s well
t ol er at ed (pgMehEchueranal rmh%fe)]s)y)st &he s0-cphladfpPesiPrherkiSinke
I nvenyinonypLayhdgssan isol ated antibody that selectlvely binds to
Abeta in | s Cterm nal i p | a acids 30
to 40 (SEQ ID. No. 39%# th&ﬁan?;hg&gr %ﬁe ant i body

di spl ays d2hiogh affthet@niwﬂrdmmuhOﬁbéuadzhahéV@5g¢®%¥%ﬁﬁﬁeﬂﬂPse

further no 0 VAE's RbdetRAVH DL S P SLLy SO
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so- calledmﬁﬂﬁﬁﬁpﬁéa %Hf%%%dﬂ@?‘éﬁﬁ?@sﬁg OgﬁgFrlﬁb Y9y to elicit
typicalsly mninmal or mesewsponseriok theihadbesiofiere sstldmirhus can
be consi der g, AscRPEND, | QULPTa el ERAREACRLCHHRSR l:‘f_?efh%%@n The
appllcatlon Y

6re’ Contrary to murine antibodie ni zed
antlbod|e§laﬁet§d|eab¥eg$QPu¥%ﬁH¥ﬁﬁﬁﬂﬂS@ pirpESeshangt tM i tal
app"cat|Q@111ty of murine anth®diersm(Mianeni zat edbn" (1288rs to

wel | - est ahl iq i ch reduce the i nmunogenicity of 10
xenogenelg h (l%%oﬁlesP Vﬁ E\’Aﬂlzed anti body is genetically engineered

so th&l as little as PporstbldarenismannsetuéPtire®Vs P%sent. One
strategy '1§un*91%%%€n§28 bhe efedding ehtcowplieserbar thy determémt ng

regi ons ( a_xenogen | t|b n hai n
Vi 15 and%ggioébgéa988§§ c%al %¥ﬁ§h§§S§2§8¥ ggégﬁ%%%$£l§
anot her stfafégheimbe’ br dheswsk. of a xenogenei c antlbody is nutated
towards a human framework. In both cases, the retention of the
functiognality of the antlgen blnqu% p rtiogs is essential. For said
pur pose, 20 the t hr eeRHEPEP It A§erBVSF-ERE parental sequences
and vari ous conceptuaHehu@nnrueﬂspwgﬂmeﬂslapbjaﬁelyﬁeﬁhEe g. by the
use of conpi g&lg)%ggrﬁageowaenek%ﬂlq;rody)%lltchnap\efeh@hzcamyveﬂldgnom

to the sk he analysis pernits - nﬁ g er
i dentify ﬁﬁeAQEtﬁnaﬁﬁmﬁﬁRtFégiﬂﬁé§’ﬂﬂﬁ%ﬁ&tﬁ5mﬁg n BFGeafd%?%E?1y or
i ndirect! yid wanidhges bendi aglefditeh b Smalhimannbenuot dgabem.

frame k residues are |gpgigéﬁra%?g’tan%hgegngbﬂgh?? Qegey&gétggy

enter di rect cont ac t1gen or ey a

conf or mat iiswleftesapnité rdy BhaEorelerEvicdy SLngS teodbprachbt bt et
al (1987) )o-ddanE@al region, in particular between amino acids 30

fto 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.



if not already present, it is desirable to nutate the correspondi ng
acceptor framework residues towards those donor franmework residues
whi ch have been identified as being inportant for antigen binding. It
may al so be 35 possible that humani zed anti bodi es conprise residues
whi ch are found neither in the human germine repertoire 4 in vivo,
nor in the donor CDRs or even in the donor franework.

The degree of hunaniz&héoadfdnfﬁgéﬂﬁftxnhlsa%babeeﬂndhﬁahEﬂe@y

cal cul at | ng, Lhe oantage. of s seence,d f Aanuid vioL the Liagpgrk of

t he humani Ze origina acce that
was used tToinjariel dte ntohéeﬁ]aﬂﬁﬁ?z iree | IhoeRn at-mim@’ll@atSYIS§e@bellﬁabl e

froma hur@a}% |Bé)rcﬂ:rmé1d8!icéfie£§b1’|9é’1nt htg%@rﬁlﬁ t}ﬁgﬁtﬁtnuhagehm&eﬁbb?n o
conprls S .a rane ea 0 | den , hfore rererapoly
P heS T aftmd il oh; Yaadtons, CamiaIs tBORRTARe) cast 86%% it
| east 90%ardmnidbarbists,pheffenibty 8584 nrdimemrE0@Witdbiki fprto a
framewor k ;qht.aihahlie 9&&9&%@ & A ¥eall @gpﬁche%ﬁxt of the

present invention, the terms "conpl ementarity determ ni ng 15 regi ons"
or "CDRs" refer to thébP %o?ﬁ;’f‘?errétﬂ iAptdorer FPhPRY FegrBhs~of an
ant i body mmmmsnsteohni@@eanthgﬁn ﬂBd\ﬂhmg:HeOdmﬁtuﬁSngﬁ.tﬂ’eﬂ by

‘abat £ alendgbitik AfPELAR0L! AUONAL, FAY AR Bl e Present

|nvent| on ar eterm according t inition of Kabat (Kabat
et 20 al. qerggAcally engineered gpethady fe ddfitBedys BSSHSBYShRPRT n
r ef e[)sdto Hdﬂdrla|&&@b|ﬁu&8tl@C{gt@%entbe:cmga fsyra@xafphie lﬁaa@al @ﬂatrﬁe f
ant |1 bodi es any .ant| n- 0l .nal ment _.or. sit.ngle c ereo
Mt h suf F R R o g T B, 2 oy Gl o
Exanpl es &f xemoggesibi AdiHeody a@‘n‘@tt@eeﬁ@mm@,aSeéllE?tt hhapne¥ent

i nventipn dd?ﬁ'ﬂé‘i@aﬁ@@ heagpest Sin REabH 2 fHuaﬂE‘iEBtc@epEgrf ragments, Fv
fragments;_single dO?’BI ns or dAb fra rrent i.sol at ed cogpl enentarity

det er mi ni g PEYO5Hs CCORIOTASL oW Haidon B RE™SHORbr 8538 i sol at ed
CDRs whi ctxemegegpticonakiyodye jvimethind Losyardsei buhbnkéramadoskngl e

chai n varigphg,dy @gg‘éat stﬁéché/eentde lsd %@t &uﬁetteﬁgt%y bf*ctH@le
chineric antibodi es n whi an anti gen- bi ndi n%Lgvarl ab donmai n of

one origi r?rttslgc,eguﬁlléﬂl?% %OEH%?%rFtS (ﬁﬁ?ﬁinﬁlﬁtl ‘a”85 HF‘FfiePléﬁPo%‘?t gi n,
e.g. tie ard ablreeddimensionaf reodeirs nef ahiel padygntalt hegquenséant

domai n_Fo 0fg &40 eate;@g@ty al i AROYE AUERT abedaaniibody

fragments ‘are bt ai ned convent i onal “techni ques known to
with skille-iSh e thet us%n%ift‘Ffé“mtfaFg‘?’ré?ﬁ%ré‘F@ $ereBRABCEORTUtiI ity in
the sane marRAliag ahechndbetwell |]hﬁdne&,o She Esht&lméaspétsbﬂvel‘lﬁlé on,

t he CDRs TAY 1 I u n 22C4
(Mohaj eri k! %13% §g6%§9£{1 h%lno heeﬁ 2% ﬁ%e%tgg gM§3017 and
Neur _od?e"gerfefraa'tei‘*’\?’éf pirgsiduescbiyelypdo ﬁ@Oim)lvegaﬁérﬁﬁﬁiLHeoantl body
i s direct ethcagaicesl theal&i@érmw@tdmjt okdcef, AbehallMflber of
speci fi cal&o%o . 0.an e ﬁlot]cc)pe w:(;a n am no_aci dst3% ro g éSEQ | D. No.
26) . FHCa pr‘:é? T %ﬂpﬁgﬁ@n 8T afith E) 8 prevents
the ol i gokdmdiawi brcohsAbehey urerd cul atilngcsf cAbsraw aathothdbet a42,
through bip@iiR@nt 8ri t8el 3k Bflct the conformation of particular
30 CDRs (Davies et al (1990); Chothia et al (1987)). Hence,
if not already present, it is desirable to mutate the
corresponding acceptor framework residues towards those
donor framework residues which have been identified as
being important for antigen binding. It may alsoc be
35 possible that humanized antibodies comprise residues

which are found neither in the human germline repertoire



15 The present invention provides an anti body that conprises one or
nore conpl enentarity determ ning regions (CDR) sequences with at
| east 80% identity to a sequence of the group consisting of SEQ ID:

No. I, SEQID: No. 2, SEQID: No. 3, SEQID: No. 4, SEQID: No. 5 20
and SEQ ID: No. 6. As 4 ready nenti oned t he CDRs of
the present invention, nanely SEQ ID. No. 1, SEQ l\g) 2, SEQ 1D

No. 3, SEn| piviNe.ndr SEGheDdomer §D§ﬁdOSE@VPD lNoth% QBE be grafted
into suitaph@epsegptor frameworks. The 25 term "frameworks" refers to

the art recognized p |ons of a gﬂ%ﬂi di vg{t\lgpla%r [%}1 XI st
bet ween the nore div |on‘§l r amewor reg| ns

typi cal | ybeefiediested laxs darla:r@mwlg ImhpéﬁghnhaEFRPf FHOUSITRS, and
FR4) agd P&QMt%yaoﬁCEﬁé o hrfeo MObLE REe handRikbaegnel Iiﬂﬂa|
space, the three’ CDRs found in a heay r |Iﬁ% %lh Ealn ant i

vari abl e FE‘@l BALIERRH BHRAD ATECEDRE (]?éﬁlmFB’P an aht Fgen? %‘?§
surface. Senhtabte ticedpinamifzedmentriksodar engr thet abs yolo’ttmmzabﬁfe

| mrunogl 0bHblN; dRFhY et AN Q8N ﬁe%‘rﬁ%l@ol ¥REPLLASBouNI 61 G ar e

wel | - known 1I'n he art an but are not I|mt 60 VhH
donai ns, VORRAR:4ofeFAOL AP Sy GrirRaievweLl, wdkpyat %%’EF@ Canel 1G,
| f NAR; ol g&ie b2y, Fabss plﬁaﬂaﬁaﬂoqux;ndltaboabeﬁpwnngad:mdeae)s and

t et r abodi Esi%gg?iiBG‘%é %as$80and SHUdsQn,. 55 §2995i?a§?t9033' of,g¢hnol .

23(9), pp TEWOT k “Sequen a consensus
sequence Bfsh husiardbhhneicr I@%@é{@@né@“S?%%hWbBﬂy | STt ed

from any @baaan%lénaprmgmmi 1ABrairgCl udi Rgel gbhtégh of gihe | gA and

| gE, and i sot c ri.se sequence l;l@g_ ass
or |sotypBreﬁégFeFaﬁ??tl%Te%% 5687 cSTPFI se?gga%Efr%nemr? Lix h at
| east 160%edenhist yor mMERRT efediegblity (Ehe Fﬁ@Pﬂ@WF@Wﬁg‘%r der) at | east
75% at | gagh, A9Mngtrd sESQ%hna%nkQ%%HygQ%ﬁcﬁnaoﬁpﬁétp@ﬁfﬁﬁ@b|y

95% or even 100% j entlg to a fr WO l e, of.a

library. FHELGRAR ]Bb o] th?éjspraé:’sg%& rnﬁéi g’ g gtl%lrelgi(;%%fnant
nmol ecul e, CBRnaadt ﬁeax@Rsrlcamdmit@rsaquedth@p@meaehurranvén’ammlke and
the resul ﬁgeguaghégogac&%@{g 55 (N JUHIRA L GORS o2NdaBa BUNRILAE ot

essenti al r anewo ternatively, the antibody is derived
form aonoﬁ hukdfR8ahti body and its framework is mutated towards a 20
human ant i body. Bot h ®ld eferai i"wasispeyénasnpasdedebyin heeferanto

"obtai nablg,of ;2 humen, @J&ré/s’boglng for e amph.@ @Qﬁogf@ﬁ)gimant of

t he presenP |nven$| on, % e antl V. ant i LT e scEi v can
be eutheraatﬁbpﬂleénga@wsafavasﬁﬁa@ﬁngm@danwfaﬁamanvmaoﬁw% %hi ch 25

are i nkedhhinatﬁéeébf|v.lrili<&ersuﬁamd:.%.t Md&n@rrplapaaltynﬁer cloapri si ng
Lok B SRR S TEAL S0 e A 0 SR Aeepl
Protei n ErgcoBpagsedsiy igre singsignta ivestigniincdsfgi A2Pwhi ch has
fragments, F{ab')2 fragments, Fd fragments, Fv fragments;
single domaiﬁs or dAb fragments, isolated complementarity
determining regions (CDR); a combination of two oxr 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.



30 sufficient binding capacity for the selected antigen. The |i nkage
of VL and VH can be in either orientation, VLIinker-VH or

VH- | i nker - VL. I n one enbodi nent, the franmework of the
sciv is stable and soluble in a reducing environnment. These 35
characteristics can be identified by s$he so-called Quality control
system as disclosed in WO01/48017. The stability of said antibodies

prezeralbl y is tat :ealsf'lhét;aaéﬂovgfe?ﬁnﬁ%@eésa?hfb%&;@bf%ai%tmérﬁt:s bhe |
parti cul ar sta e a a rart, re rerera a e as goo as
P | anbaablaLhed et osen Tatsin v 2o BrE BReh PO Thet S HRSE Port
Wrn et alith28BD)1descthdentthe aonsetheoffrigoents uaat | rrednddhé&dranbda

graft to he,afoyn 2 O GIHGLld: has heenssheun,tbalogaius whi ch

perform we ality control systemare also stable and
sol ubl & under oxi di zi Hy ¥hdEseRs. 1pHeRtHPR! b Bbddenent, the
sol ubi I'i t yepf véheraohi bodym&iodlmadinwenteoanasbdy NEAS4Ir @bhageatdi ng

to the nethod. of and I ngham 81),-kS I nor e

pr ef er abl ?/Jea?l[ e 2:%1%)’ n‘g'/ r#]%qa'n&(h#%s't )ngéf g#’éﬁ%&%%sgg{é{ﬁ% ng/ m .
I n a furtNenrpdedenerat b ddiyrert (2004 anPPbod§Otblrpyi sEsidh vari abl e
:ci ght Cha%nﬂriﬁégﬁfﬂib&a@r—)iél-%ifﬂe@f%}épléga%isfEthé '@d@é&r&icredlf g{aﬁ@eri ved
romthe rk sequences, comprised in the, sequences of .the group
consi 2‘@ n&‘rE gﬁ% koA S.Peﬁl‘%ﬁ%aﬂéi %%?nsepéEﬁ’? BVLNgn fPEEQ | D.
No. 11, SEQLE®.3MNoto14¢ SHR. DD.N¥o.136)SEQ ID. No. 14, SEQ ID. No.

15 and SEQ I D. No. 16 In _f%%%%_dofemﬁoéfxﬁér\{@,d @@%%d%ai d
sequence shows at | east 60% i denti.t ég{tmégggreferab] (inth
| east

fol | owi ngPEFERRYS ath¢ ekt Iomap 23t i0 apt PREELTY
90% and Rpstafpr ehdvabl xb868p,0r tveagi O0Lbddenttd yitiso targeguence of

t he up consistin I . . . | D. No.
10, %E% TD. No. 11, _9@6 ?’%gsﬁg.t %Yeéﬁbéll%%‘%%b@%s,ﬁs@%@ﬁ%? 14,
SEQ | D. NeD2Q5CQipRr SitF | IS Ng. Pg e complementarify defqimipdng

pr ef er r edregibent MeqwR) thenaniddzody tof ath@epsesent idutanttiyorocanpri ses
o der veiergire rf P dan S Telr e ent BERURB BTRD S B e of
t he groupfRonmd?stZngSE#? BEQND. Mo SEQ7IDSERP OF » NOEQ P 8P PD. No.
20, _ SEQ | &ha Norg 2dp - S&Q . No. 22 and SEQ I D. No. 2(:)%. _ :jn tcatse of ?
pref orably (1 the 1A GWERGas: HeRs aPoReatts 00 & MEReP-BONETar
| east 85%nwtnteast WOWLlwEAEQISH: N@.pilef 8EQLIY: 969% &, SFEé&n IDR0%
identity o, & S asenes: %o I NE GEQURDCORSL SEI BEq 0dpPER Ro N, 17, SEQ
'D.No. 1§én be® grafted into suitable acceptor frameworks. The
25 term “frameworks” refers to the art recognized portions
of an antibody variable region that exist between the
more divergent CDR regions. Such framework regions are
typically referred to as frameworks 1 through 4 (FRI1,
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 antibedy 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, Fab2, Fab3,



ID. No. 20, SEQ ID. No. 21, SEQID. No. 22 and SEQ ID. No. 23.
5Sequences SEQ ID. No. 8, SEQ ID. No. 10, SEQ ID. No. 11, SEQ ID. No.
12, SEQ ID. No. 13, SEQID. No. 14, SEQID. No. 15 SEQ ID. No. 16, ,
SEQ ID. No. 20, SEQID. No. 21, SEQID. No. 22 and SEQ ID. No. 23 are
di scl osed in W03/ 097697. These franefork sequences stem 10 from
human i nunogl obulin origin and their solubility and stability
char act er isinigdymdei apedidesngtcoRdedivhesa e tEeRRHEEVERSEN t he
ﬁ/g-cal ! e}g }Q%iigt@}f:,ﬁ@ﬂt el suaken Bs dim)gsH@a%Sti.meeébﬂﬁe%YsE 5
re prefer y, the_anti conprises a ragnent_ o ;
No. 7 and. 2 e qendd26r 1380 | oibRetapvork sequeRletiaya e
pref er abl y5 ddrmsearstuisbsgyubaseao$ eguimmee beiangwatckl eggteB0es i dent i cal
more preferably at |east 75% 80% 90%_ 95%identical to Seq. ID. No.
24. In % 20 nost pref 8hpednbrpody nehtselegd ednfrpBdnBf caes fifesent

[ n;/egt idon ﬂén&n.ﬁ{ldgl@uﬁguaggy sdl_ﬁféhéa@-ﬂ%@yﬁ?@qig@. Il?;llo_., 24n bndsagw,

ant1 pody, . A . n L . alr e e r

e 4 (o R B8 TR ety S Bl RS e IR s
will be underst oodibptope-of ordinary skill in the art that the

sequences of the invention may be altered such that the%hvary in
am no acid sequence fFBRTERBOMEr &1 SAFSHYSEGUBRERES Thi | e

retai migg fhmeselréciviive bindeagt abd$ i idertid tyhemGreeprefakaphyt (Of 30
Abet a. Henge i t r-d.he i gpg Of .t

humani zedncglrﬁ i‘%gé;t?ggégdg?gg%g?%g%%an p7r5te°c’i gg:)?etgggt ﬁg élo%grf%i)??t or
accept or f&Emewsr Keaalt 8P4y i aRd 1k e iesR8y EPdaPEdersTi AYPHduci ng

oneI or ngrieiséntqlt@ovcbda s?aﬁtahwkiaﬂtsab i@dﬂb it io@N% aumdel eiboasyi nto :1 he
nucl eoti de 35 sequencg, of _t ant i ndart I ques, suc

as site-directed nut ag%ﬁeg?gﬁﬁ%% Iﬂﬁ%ﬁfd%éft% ts%nrgfug' gg%ﬁ%@%.yiu%h
mut at i dnhs weareniyd nantr agdecdleor sEn¢d dlentCORsr gesebe gpagtgd wppn

i mprovi ng iR £-oa0kwbirki bYd0Enst AbididinhCharasbaki sbingsioést he
anti body. The anti bgg%es of. the invention "2:35 ?Lllso conpri se

conser vat & AMHE § 2ifsti PERFRAY £56R& 6 LioPE RBn- essent i al

am no aci drameemirdtuedl tkmmahdvhdy, efbodinteiodymisaticonyedafobe a

i ntroduced,dandpnhy aa8k9B8ag! Lol i P& frffeddi& GJMNEERQUEHHESYICH aS
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(Basic LoGH¥eferably a (GGGGS) peptide (SEQ ID No. 25), or a
linker as disclosed in Alfthan et al. (1995) Protein Eng.
8:725-731, oxr 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 orientation, VL-
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 WO01/48017. The
stability of said antibodies preferably is at least half



20 Alignnment Search Tools; see Altschul, S.F., Gsh, W, Mller, W,
MWers, EW & Lipman, D.J. (1990) "Basic | ocal alignment search
tool." J. Mdl. Biol. 215:403-410) accessible in Internet. BLAST
protein searches can be perfornmed with the XBLAST program score =
50, wordlength.25 = 3 to conpare anm Ro acid sequences to the protein
nol ecul es of the invention. To obtain gapped alignnments for

conpari son_purpgses, ;BLAST Gga e L4 ribed in
A'tochul 8 SPBa T R Y as s heR s L T 335535, “hen
utilizi nglBmhReT ardfGapgied BEASETablyr ofr &ASt tde Ra @St tH&r amet er s

of the re&a%ahvgr@%@,g[]m o0 preXBEAST y aipel N ABED a:ang llemb(;siad. The
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and Abet a%ﬂewsgfuﬁ%ﬁ‘%] 0?1%%“%%85&1 Lby dgentvah i i1 ty;

g a high aff r o

(i1) Displayin inity fo |8omer|c and npnoneric forns of

Abet al0 measured according ito] FhRoPetindt Ahtd 3 P edoFhS ng anyl oi d
10 precur 3opspsoieiat (JARRE SNmel/nd, more preferably @tv)ledHati Ag a
solubilit at 5 _ny/. efer Inggaﬁ[; 10 ng/ M, and
nore pref éﬁgﬁ‘ﬁy %'{lgﬁz%asstt p%%f@r/aﬁ?g/ éﬁdfgéyt Po 1 (v) Show ng

| ow or no i mmunogeni dit ¢ GpsENeS PLRESEER5hITRRG g/t the
Further, Lheisssyheshpiieisekakbyishows) aght eastirofragmene gvef er ably

ror e §4202ee.JBt ST S s8Rl eat LhsyLaliapiag chapacter st s
(vi ) Bi ndi igabeverkhmdoiarggisaggeprised in the sequenges) ofei#bei ng
Y1 01 O PR g O by ac i ARt a Lox ety and
a?s/oci at 26333 ﬂeri;%'i I%eEt%/ Ing. N&Jrgl\'gs %%ng% ﬁﬁ%'o%’%%g ‘pb&iuged by
sei zures; 18i xFER 0BBiI tp .t e, bISBAdIBr aNa. bhY raret ;SEQ ID. No. 16. 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 80%, at least B85%, 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 BSEQ 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 TID. No. 17, SEQ
ID. No. 18, SEQ ID. No. 20, SEQ ID. No. 21, SEQ ID. WNo.
22 and SEQ ID. No. 23. In case of a derived sequence,
35 said sequence shows at least 60% identity, more
preferably (in the following order) at least 75%, at
least 80%, at least 85%, at least 90%, and most



and/ or 30(x)Substantially restoring normal behavior; (xi)Renoving
beta-anyloid fibrils in the brain and/or preventing the formation of
anyloid fibrils in the brain. 35The anti body of the present invention
does not substantially recognize anyloid precursor protein (APP) in
vivo. Preferably, the binding affinity to Abeta 11 is a factor of at
| east two, nore preferably at least 5 even nore preferably at |east
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Creut zf el dt 20. Di Al DS t
Ot o 958, b 3e85E AL RSO0 e decfsshale
mul tiple deler wpgenneurmsmﬁcaﬁrlbhctc&@é{@y ﬁ@@ﬁé@ﬁrcéwégmm as

di sorders,dlty&lo@eaugmrﬁ@oppm@yﬁscul ar disorders including stroke,
neur oi munol ogi cal disorders, eur olog ﬁgaydlsease neurot rauma

i ncl udi ng spi nal cor dP%§ J5FE ed:ﬁ ArndTdPRG opRFRIE5Bai A,
pedi at¥ri ¢ fegnenagiocaBEANTD nelw opsyrrhiatvli cediveocgers, Sngé]@= No.
di sorders,{4Tourette syndronme, mld cognitive inpairnent, vascul ar
denenti a, mJI ti-infarct denmentia, cystic 30 fjbrosj Gaucher

di sease ot her novenenlo#ff SIFTS=ED th1fa(’f€’&“rr§1'1§ﬁaoﬂiysj@3§e o?e@ﬁ%ﬁ‘&%ntral
nervous sysiiey ENIpabh gever@dntMule, preaferpalkifierabhe ant itbady of the
present i NtigGR i gyUsegdsin t preverti o del,ay of
progr essi ?r?’adr |ég%83fsg%f JA#%%%? &pgeqeaslg) s'?‘%o 24 3%}1 4

neur otZhurPsin PrgitaaseApenbodiment, the JniiRockhet §§1ﬁe8ffe?ﬁet
anti body afnvdieiphesenttinvents DIy i e them aal Iseqmodinf.i &d. Cheninal

modi fications, .n¢inody, SEQ ID: No. 7 and SEQ ID: No. 17 are
linked through a {GGGGS)s linker. The resulting scEv
antiboay was named ESBA212.

25 It 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 aminc acid sequence
from the here disclosed sequences, while retaining the
selective binding ability to the C~terminal part of

30 Abeta. Hence, neither the framework nor the CDR reglons
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 technigues, such as
site-directed mutagenesis and PCR-mediated mutagenesis.
Such mutations can be introduced for different purposes,



12 may change properties of the antibody such as stability,
solubility, antigen-binding specificity or affinity, in vivo half
life cytotoxicity, and tissue penetration ability. Chem cal

nodi fications are well known to the 5 skilled person. A preferred
chem cal nodification of the antibody of the present invention is
PEGyl ati on. In one enbodi nent, the antibody is

conjugated to her apeut i c ag
chenot herap%utlia%l'lc rﬁ)rgol}rrﬁl 'Pﬁe angfb dlumay erbcxgnsjt%gétleaylo to a
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The anti bmiyu]diaﬁmemmae&esntcannbenscmm Her usain rabdllagmotos or

screenin 5130y gks or Al zheimer's disease or
determ n?%%lcgu%u%q%ct S is (Elfagg JEievel opi ﬂ rryl oi dosi s or

Al zhelfrer' s di sease. TP5| Regcenk t HéenteHo R n e FRUBARTRH 18
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i nvention pre ther
conpri sesal’sChe*ZhB%) lﬁrail’befd@ﬁébt Gﬁgrt%l¢labe¢9d Fo e lntmduc?

further embodigmmal the Presenbsi ﬂuen&wns@@c&mmsesrhan |mmnoassay
corrpri%l n(? the antiba Y descr.i be
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in vi omMPAREFRN o SEHATREEE A df%%e%{ﬁjtrf%(r)%n ﬁg%ﬁg)édng% iﬁ o
| i qui d phiedsntortyodatdeten dvwookeduphese. caExdwmlaecs:cmﬁvleeeﬁd| FRiMdassays
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m croarra

er.npr e, e invention enconpasses
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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
molecules 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).



10 behavi or and rescues the nunmber of immture neurons in subjects
wi th Al zhei ner's di sease. Mor eover, the present
invention enconpasses a a pharmaceutical conposition to treat,
prevent and/or delay the progression of a neurol ogi cal disorder or 15
anyl oi dosi s characterized by abnornal 1&ccumul ati on and/ or deposition
of Abeta in the central nervous system in particular Al zheinmer's

di sease, conprising t Faeahtinbodygedi sl Dslely Hameim antpbgdiget her
enbodi ment né&ﬁpés@é@f‘tﬂy‘)&h%opE'é%\éhgeqs_n@eﬂ@i&sttﬁw ufract uiengf a
pharnaceutlcal conposi tion for the treatment, prevention, and/or
del ay of p?%@ﬁ%ﬁﬁﬁ?ﬁ??ﬁcﬁ:he above nentioned neurologlcal di sorders,
preferably Al zhei ner'’ sldlsease;ndmnprt5|tmpt¢ﬁtemmﬁmu@fOEOHbehang the
ant i body di;aed Gashiey € Wb aBbe2p L8AS SWitabkenigh and

pharnaceutlc carr era Ty, t he pharnaceutlcal
conp05|t|oﬁ%b%ﬁ%ﬂﬂ%i%%yI%Qﬁ&ﬁ%cﬁ#e€§ﬁ%néﬁﬂior reduce the effect of
Abet a accunul ation in (ih¢ brapisplaaisgybs acigh TEhEfianithybddy can be

admi ni st ereijlécpmesc_}mcoma gl%tm&%r\ﬁnct @o@m?hgf r@g:eq{% cally acceptabl e
carrier or’TH Conpiharion W one or nore er effective agents.
Effective agents may HélshallN@ﬁgéﬁb@tﬁ®t%QiﬂE§F%ﬁﬂﬂnﬁzl&ﬁtPmﬁ%@%é

antlbog{)es[?1 rdder U i iandaer) Phar greeyt i cal conposi- 35 tions
di scl osed

erei n may dmn stered in r.ent
i ntravenously, |ntrapgﬁ|30nea Pﬁlngn?riﬁg.b% H%IOEN%ﬁclﬁgﬁeously,
i ntranuscuhgfthl, mepiecably et leasini® adefmbl [3nd inwncacrafrapbyy

i ntrathecalyd y; 4040 g&%ggq{lebgggpl nal fluid. Preferred kinds of
application are (in thi's sequence) intranasal, subcutaneou

i ntravenous, intratheddlly |n§8°Wﬁ89cﬁ?%U?%§H?H&WHQQQ%&lgﬁEYSHPOH
intraCISniEum&nhﬂppkﬂdEﬁﬂdm1 Typi cal ly used

formil atfons are knowp tenCoe ehLl LedparpQte fEauexagRbas ger 0so

foLnuIatlons such as nasa pray_ formul ati ons i nclude purif
aqueous orl&Heroyl RATGhPLGLRELYCTPTR %EERHOWﬁwl?ﬂﬁFe§éF§SFF9@ 10
agents andalBaddnine a@anicss.inguchakacnutbétons: are pr ef er abl y adj ust ed

to a pH and isotonic state co i Pg
menbr anes. 1 §5F rtﬁgﬁ%%pgggg%ﬁ%JE H%?ratlon or sequentlm
adm ni 80r adher dfy atisaodddgenit s may be desirable. 15 Preferably, the

antibody is present invap anowihdasHgfbeterdmgoiegileimeror mal
behavi or and/ or cognltlve pro eé%;%ﬁg'begé a%#gofgéﬁg E%s gﬁogﬁgase

In a further enbodi nent’; 1 he i‘nventi provi s for
t he treatdemnlnrﬁmﬂﬁgn|gy$ventlng the formation of amyloid plagues

in the brain;
25 - (viii) Decreasing Abeta toxicity and
associated vulnerability of neurons to excitotoxic events

produced by seizures;

(ix) Crossing the blood brain barrier;
and/or
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



20 and/or del ay of progression of a neurological disease as nentioned
above, conprising the step of adm nistering an effective anount of an
anti body of the present invention to a subject in need thereof.

Anot her object of the present invention is to 25 provide a nethod for
passi ve inmmuni zati on of a manmal, comprising the step of

adm ni stering the anti body disclosed herein to a mammal . Preferably,

t he paSS'st'&”@ﬁﬂé&?'d%nakslﬂgéﬁoEﬁﬁd M%ﬁél?kéé@%a%Q%p%toﬁeQQt 5,
ant i Abet a | mmunot her apy

n anot her inventio
features i %%?%t“écif%lﬁ’(?legﬁéaahﬁ’dageﬁﬁ@ﬁEJ@omﬁt&% é’e&ﬁ@rﬁ]%agly
encodi ng tale keasio 54Gi dnseguencpsefacapassed.daytt HO0pLtésent

i nventi on. a?%pé# Eoﬁ%ﬁggkga ggyaggs *ﬁ DA Q8 + oandphe either

single str stra ernore, fthe resent
i nventi®n prOV|des a EeNBfi ngPer %ﬂm&%&ﬁﬁﬁ%ﬁlﬁéchrtE%nF% HPPdY at DNA
sequence d5Wodidtg Ber dopel ypeptodsstaagithprekesaliby bhadangi body,

of the pr%ﬁ%?“j{ %%Q&bgﬁgrdoea/not %Pteé %9%&%50 heab§815§9|gfh03t

cel | harbourlng he vec nucl el ¢ “aci
conpri si ngiicBaEguéiEe EbdPn§eabure his Herke @ﬁ§@ﬂ§§ééréﬁlno aci d

sequences,mtseﬁsi\m@e@orTahﬁgﬁath@ @Jﬁc@@ ¥eHi/e ronegykanyotic cell,

I t Il
The' art? bathP Brerte Ofr BERRELPRVERL I HRiF o 26 OGAEF ot B4 el ng-
routi ne tedhmupads acpumhéatiehdand/oerfysidionnolfedbbin biothgy.

Know ng t he. seaueneesoak g?gtgﬁlypeptldes the person skilled in the
art may generate corr ondi ng, cDNAs caqdi ng for the polyg %tldes by

gene synthesis. 15In gﬂ%tTﬁﬁmfnﬂﬁRﬁQﬁﬂﬁ?ca& AeERBEST or2F HESPY oduct i on
of the anthebogiyn dhcllbdepr esbnt isvest i bimitedptovi-dadzhedmprisi ng

cul turing Afde st aCeblnt £ 2ST aLURAh LhR.DUA epeadigg sal d

anti body under cdn |t|ons t e synthesi s of said antibody,
and 20 reddeVR9TRg §8MEREHP echiPBY TR <HisgasElt GREXIPEEREFabl y, said
met hod pr mmms;eanmeh'u amtse@@dy wsﬁamrf'rsoauEeaeayl cknebpsion

bodi f d
oo €5 0 RIS ALk PEELL A SERLSTRRLLUE! e
perlplasrndqmﬁnﬁéﬁ bﬁuzglﬁééégéarQl%QﬁSQuﬂQﬁﬁétéf@iﬁﬁrgﬁépb step to

ref ol dg healaﬁa«sléodmbg aerflélﬂﬁléoﬁ@rhpl@i S @eskilof, f Hhkbhety
enbodi nent i_nve PLoY{ met ho ofstreatnen r|5|ng
the st op oFsctiicrr sBaPPRg: LREKL Shap Sty Aonden Y ner BoFoRa50
t her apeut imsaitiiplef federoel anuptratuscypslry ddsbadeide, vector or host
cell as destiiRedonBEEERL 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



In a second aspect, the present invention provides a nethod of

di agnosi s conprising the steps of: (i)Labelling an anti body;
35(ii)Adm nistering an effective dose of said antibody intranasally
or systemcally to a subject; and 16 (iii)Detecting the i
concentration and/ or presence of theltabell ed antibody in body parts
of the subject. The antibody is preferably the humani zed 5 anti body
agai nst thgyephifpe asgmd \Wst birn thike aafi Pedacsash 3k tat il lft yAbet a

of the present.jnventiagn, preferably a single. chaj g ] ckFv).
In a pref@?f@ﬁl h%%ﬁi?é%ﬁqé%F éngﬁpﬁbgﬁﬁc%ggféBél?%gagﬁ?kﬁﬁgﬁdéftron
em tting vévbopelf nbisfe prgfodoalifcy tE4candoThesverpeneffadeidve dose" as
used herein; { £f 8IS dEe i AMRMAL £3Ubikli6hgnhrEOwathi BYSsOrt Attteeast
partially achieve the desired effe%t, e.%. g dqégﬁ%%%%e s%%p%He
Amount 3 efFeElPY P B0} hifs RFSESRFPA GBFRAE2 L pBRAt et Bt Tve

st rengt h afitibed{ abel thdqe semss iofrenhéoh5isubk@gtataimh t he extent of

the area to be exam ngd. .. embogiment, EhEFSEARIYay tihe RGeS a
manmal ; nore preferably, the subject 1s a human béi ng.

The nedi cbP #nEgEPEEEhidgsdtrosi-frof ERF$Ri ©h F onpgraphy (PET)

whi ch pr oggRst Re i @eri 2R cttipiRnsl. otk anBieodf hoylybeardrs) igatizaked
on thepdetgct! olapl; Ladlat! A bl ol Lhe, eabasi 90i 01 PARIEdONS, -

Typi cal 'y, ool GO ecil €' p's "adi Gagy | el v, Tabelpd. 6. i,

i ncor por at @8ia FaHi Gackd Veyt racer 1 sBtops Apon B m%tratihn of the
| abel ed bjpaoisegal] e i@, tihg g%ghg@thezéFyypically by injection into
the blood circulatio t he radi oactiyv | abel.ed hi.onol ecul cones
concentrated in tiss ao%“?%ggFeg .ogh e’ e %%?%S%Q%'pfggg in

t he i magi poesesnnanyembicch ndet bet 3 lnkedenpssi babet. pozid rlgel I n one

engodiﬁe%ay 8y 1 {bh | P(?Pléoqgn%ﬁ{eitgﬁéy dE%e%@iéﬂ nhPi S & Ak fbdy Subj ect
canner | At HERSERT T 1 M AP of opBar P GRS LYHE: (RNt {ont hus
enconpassese fic nath hpd oy radioREBeﬂn&gi%Omg, conprising the step of
adm nistering a 35 64Q4habelhgdcanbEPEY Qfeddie PHRRERH: JNU@NEION to
a SUbJeCtﬁrovide 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 & 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 ligquid phase or bound to a solid phase. Examples of
such immuncassays include radioimmuncassays (RIA), flow

cytometry, Western Blots and microarrays.



17 The sequences of the present invention are the

fol | ow ng: SEQ ID. No. 1: CDRl1 of VL 5RASSSVNYIVH
SEQ ID. No.2: CDR2 of VI. ATSNLAS 10SEQ ID. No.3: CDR3 of VL
QANRTNPPT SEQ ID. No. 4: CDRL of VIl EYTMH 15 SEQ ID. No. 5: CDR2

of VS GVNPYNDNTSYI RKLQG 13 SEQ ID. No. 6: CDR3 of WU
20YGGLRPYYFPMDF SEQ I D. No. 7 VL of ESBA212

QE: ¥k¥gﬁfsgé§é§¥|:s&sc§ TLTI SSLOPEDVA e TNPP] Fa@s@soﬁs 35 KLEVKR
SEQ ID. §°mP/E181LnﬁrE% SE?% tecloser hereln

AEI VL TQSPSSL SASVGDRV LT GRASGE RNECAMKQORRTGIAE, the antibody of
KR'—' VASS! L RBYPEE SR R Sy Fhl IR R EBY ot PRI P VDI KR

DI VI T@PA#ESB@P@W#@&@SVWW@PPKA%EW levels in
W YATSNLASEVBDRFSASGSGTSYSLTI SRVEAEDAATYYCQUWRTNPPTFGAGTK 35 LELKR

18 SEQ
El VM QSPSTL SASVGDRVI |M&%%R&%ﬁﬁﬁ%ﬁﬁﬁ%§ﬁ B8
VPSRFSGS(E@\EFCF@YI SSL EPEDFATRNO VRS WIECBQDTRET U & upon

administration of an effective amount the cognitive
10 behavior and rescues the number of immature neurons in
subjects with Alzheimer’s disease.

Moreover, the present invention encompasses a
a pharmaceutical composition to treat, prevent and/or
delay the progression of a neurological disorder or

15 amyloidosis characterized by abnormal accumulation and/or
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/or delay
of progression of the above mentioned neurological
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 molecules and/or
anti-Abeta antibodies.

The antibody and/or pharmaceutical composi-

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



5SEQ ID. No. 11: VL B

El VLTQSPSSLSASVGDRVTLTCRASQG RNEL AWYQQRPGKAPKRLI YAGSI LQSG
VPSRFSGSGSGTEFTLTI SSLQPEDVAVYYCQQYYSLPYMFGQGTKVDI KR, SEQ I D. No. 12:
VL C 10El VMIQSPATLSVSPGESAAL SCRASQGVSTNVAWYQQKPGQAPR

LLI YGATTRASGVPARFSGSGSGTEFTLTI NSLQSEBFAAYYCQQYKHWPPWIFGQG TKVEI KR;
SEQ ID. No. 13: VL D 15

QSVL TQPPSVSAARGEINAL ISCSGS T ERNMY ST QL PERAPSLhe ¥ONTKRPS1to  the

e

LLI YDTSKW@WWme@EQSA@WWW VEETRR,

SEQ ID. NorrddnediFy SYVLFRPPSVSVAPGCHATAAHXSIENMAESKS\FMIMQ@KPGRAPVL
25 VVYDPDSDRPSGI PERFS GNTATLTI RRVEAGDEADYYCQ\/V\DSSSDI-INVFGSG TKVEI KR,
SEQ |IDB. No-F3BTARAT G SUSPAPGOTARI SCGANNI ETI SVHWYQOKPGQAPVL
30 VWSDDSVRPSG PERFSCEI}B@&IAYL'&ISSRVE@MA@W@I}H\ABSSSW FVLG
SEQ 1D Nos 1143 le, aerosol formulations such as
Q\/Q_VQSGDEVKKPGA KVSCTASGYTFTEY‘P

EVWWGGVNPYRBRES Y S8 AGRY PEFVBRESFAY MEL R%L%D@?KW?&RR eous  or
RPYYFPMDFYEQST L KBYSS 1 0h8  SEE). tlhl ANO-1ivES: aybht ofwifhanpueskrgaigive

S RPOE Vo (P mEPEBTS! CTOVIELTS TSSSTA R | =

YLDPMDYFD¥VE£§HQ_ gljusted to a pH and isotonic state compatible
with the nasal mucous membranes.

Furthermore, co-administration or sequential
administration of other agents may be desirable.

15 Preferably, the antibody is present in an amount
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 subject 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 invention 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



SEQ ID. No. 19: VIl of 22C4

QVQL QQSGPEL VKPGASVKI SCKTSGYTFTEYTMAWKQSHGKSL

EW GGVNPYNDNTSY! RKLQGKVTL TVDRSSSTAYNMEL RSLTSEDSAVYFCARYGGL
RPYYFPVDFWGEQGT SVTVSS SEQ ID. No. 20: VIl H

QVQL VQSGGGL VQPGGSL RL SCAASGFTFSSYAVBWERQAPGKGL EW/SAI SGSGGS
TYYADSVKGRFTI SRDNSKNTL YL QUNSL RAEDTAVYYCAAHVL RFLEW.PDAFDI N GQGTLVTVSS

15 SEQ |@odwﬁ 2Lhr M lpd1 eptlde, most preferably the antibody,
ElVLTCBPS%ESAgLquééégcﬁﬁgé% SSYL NWYQOKPGKAPK
LLI YAASSS R SRl  QPEDFATYYCQQSYRTPFTFGPGT KVEI KR
20SEQ. I D. No. 22: VIIn kddition, a suitable host cell harbouring

VQLVQSGAEYKKPGASVKY ST, Y R EGYH-TMYRQAR uence comprising a

WWGRI NPDSGDTI YACKF LTRDTSI GTVYNMELTSLTSDDTAVYYCARVP
YL DPVWDYFDPRABRETE & TR/SE 1% 4hs, hrge discipgeg amino acid
EVOLVESGGs:YUESERL EE@SNAMB%H X&la prokaryotic or

EW/SAI SGS T Y ED
AVAGTGFDY%%@?%@?S g PP Pt Tl A Ao g
to Kabat &PRESHRJRF|3 e ™ ¥€1li-nker sequence is shown in

italics). The ABkVYbiQoPSELEASVERREH LT CRASSSYINYVIAYQRRPGKPPK

ﬁt:E\Y/ﬁé éNLASG\/PS@ggGSGSGT EFTLTI S%%E@/@W%ﬁ% 35

YTVHWRQAPECOSREV AR/ NRYINDINTES Y] RKCQCBYT L EVDRSSE THhEVELSEBIeTSes of

DDTAWYCAEQYC%ESQP & |eV§\é§§on29k§Eleﬁl i a%Et n{éy;:(?aw
epi t.ope GGW

GCEEESCEEES
Unl ess ot REPGFES a%qqﬁ?eac?(gnﬁlpgt g@ﬁﬁ?cﬁ?dhlh% %’)rs M ceptté‘ldﬁg used
her ei n habg ¢thme ssyre-hesdmi.ng as commonl y under st ood by one of

ordi nggy skill in th%na%hottﬂe!éh!aﬁﬂo&ﬂhénﬁ NVEHIR PERNGRe Al t hough

nmet hods and nmaterials_ simlar equival ent fo those descrihed herein

can be usEHO‘inCH@I &%&hlecé‘n&lbf’élé’t PhgERT BIRSHHeddMerE I hvént i on,
sui t abl e pedhibdsd anbmatisingl suaterdagcot bgde Dedsiw.cdll case of

conflict, 'F:[‘QI? P&Eﬁ&;{“wlscﬁ,e%hfl %ﬁh‘ %Hcohfﬁ%u%a\iw f]:f'lﬂu QR W |

control. n addition exampl es are
i |lustrat F?’édbﬁ‘%ﬂsaﬁd’%ﬁlﬁﬁtﬂeﬁB@dSYBtIB%SW rﬁﬁlsf?gld antibody, and

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

25 necessary to include a renaturate step to refold the
anfibody 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 (1i) Administering an effective dose of
said antibody intranasally or systemically to a subject:
and



201t is understood that the various enbodi nents, preferences and
ranges may be conbined at will. Further, depending of the specific
enbodi nent, selected definitions, enbodi nents or ranges may not
apply. 25 Brief Description of the Drawings The invention will be
better understood and objects other tdan those set forth above wll
beconme 30 apparent when consideration is given to the foll ow ng

det ai | gdddescrl ption (g hey eof De@é‘{hﬁ@swé RdrieEdeRs ohe baugaee ]EO L he
annexed draw ngs pws . a se ce _conpar, n of the
| i ght chéﬁ?%ﬁaﬂ'cieatﬂ%tﬁ“@ggalﬂei)?e%sﬁlgﬁ]%thwt e({] 5% 8*ESBATech' s
frarremorks%jaamto whi ch the Abeta speC|f|c CDRs from 22C4 were

grafted. SEeHIgNeeCANRaRisen of the
vari abl e heav chain Q/Ie-l o?t E%B‘%M W t%fthe S/?—I ofe ESBATegh' s

f r amewor I@IQCJ:’?Q‘%Y iA9248FF at g, epitope formed within TRS AgRDOEs 4
sequence ztignmnt:cofa OVHE 0kb ot £SBA2Re Wit dis drite 1\ﬁviencb:fiome ori gi nal

Vii from t he MUS 2

sequence & l=‘T:Egenrrrae%& (%‘f g@ﬂgﬂ%f 9199%1‘1 E%%m%dy %Sg q1pr ngm%r%%%r%fig
shows t heemtzadiimentof tag anvebedpel  nyrhol kd mﬂéﬁué’s PosLABORouse
nodel s byerESBAZL? 1 sbibber ﬂ@@é@hﬁt@fé@g&lprﬁéc@r cryosections

(non- ]M xed and post - éhx dgrrﬁvxlle;\ %%P%%ife‘f asmﬁlé%% m g SwePS1,
u

paraffin section; Cryo sec |on Fig. Sc:
mouse nodet £eSvee A arqoamaﬁntnsséﬁiqzwt Fi. a@uemmau’md@lwﬁ SweAr c,

Cryo sectdOn.;aily achleve th&l @es;@re&le@fﬁ& the g, e%U'dIe?te@ﬁ:a@leVl Vo
| abel i ng 'of pl.aques in human AD br | ns ESBA21L %{?@ ar affl n
sect i ons VI odBP5AsEThBN T Re ’énﬁj%?) st23% | FE du Fig.

6A: Par affien crgrtdtdne BigengBh 20 thyolakelt draly mesd, oF gheGO cryo,
untr % edudd &t 8Ra ft‘:h%%x@&ﬁ% Oﬁf ’El’lé(e&eé)oﬂcl ek Qi@ n in citrate

buffe ex vivo staining of anyloid
pl aques by ESBA212 (?F@femlhﬂdtﬁ%%%maﬁﬁtnéssa( FRgEa8) M8h%br ai n
secti ons pefwel?Sl, ntoe. sdbfregt 85 4 lhwsdn dieindg.he results of size

The medical imaging technique Positron
emission tomography (PET) which produces a three-—

20 dimensional image of body parts is based on the detection
of radiation from the emission of positrons. Typically, a
biomolecule is radicactively labeled, e.g. it
incorporates a radicactive 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 for
PET imagining, comprising the step of administering a

35 ®cu-labelled antibody of the present invention to a

subject.



excl usi on chromat ography of E58A212 bound to FITC | abel ed Abet a42
nononers (Fig. 8A) and in Fig. 88 a control wherein the framework
FW2. 3 was incubated with FITC | abel ed Abeta42 nononers. 30Fig. 9.
shows two Abeta42 i mmunobl ots using brain honogenates of transgenic
SwePS1 mice (Fig. 9A; lane 1. ESBA21% |ane 2: 6E10) and ADDLs (Fig.
98; lane 1: Fw 2.3, lane 2: ESBA212, |ane 3: 6E10) as antigens.
ESBA212 Tecogni zes Predoubpgollys AR HAneakeenBRobrifers. 22
nM and Fig. 10B for Abeta42; affinity constant: 6.31 nM. Fig. 11:
Mass spediFod Iy Wm9EsSBA212. Fig. 12 depicts a FT-1R spectrum
showi ng the 5 percentage unfol ding of ESBA212 at different
tenperatures, rangin rom,2 0 95 , Fig. 13: Western
bl ot showi ng t he staglE{Qi't%b?N%SBﬁﬂlézsﬁlncolfbgtLed in the presence (lane
1) or ‘absence (I ane ﬁﬁséﬁ¥ﬂ%%%e brai n honogenate. 10Fig. 14: Result

of a thioflavine T assay denonstrating that ESBA212 inhibits Abeta42
oligmerisation in vi - ID. No.2: CD of%_lS: Mean serum
concentrations of ESBAZ12 over time after a single intravenous or

i ntraperitoneal 15 i AFENERSN. Fig. 16: Detection of
bound ESBA212 after intranasal (Fig. 16A) or intravenous (Fig. 16B)
application. ESBA212 hinds_to.anyl q] I s in the brain
indep]ecﬁdent of the cﬁggen§?oﬁ%'r%f i%gt'on. 20 Fig. 17:
Det ection of bound ESBHRIRPPT SwePSl1 nouse brains after intranasa
application (Fig. 17A) and thioflavine S staining (Fig. 17A)

confirm ng that ESBA212 binds_to anyl oid pl agues. Fig. 18: Ex vivo

| abel I'i ng of anyl oi dsﬁpag@%s N b‘ﬂf SPBL #E5pXH12 (Figs. 18B and D)
conpared to ESBA212 gErgE. 18A and C). Figs. 18A and B show paraffin
sectips, whereas Figs. 18 C and D show cryo sections.

Fig. 19: Detection of bound ESBA212 and CuESBA212 on nouse (SwePSl)
brai n sections 24 hotF8-abd: 4830 h&HRL &% ¥H i ntranasal application.
Fig. 19A: ESBA212 af tenr2dDMUSYIRKLOEOB: ESBA212 after 48 h; Fig. 19C
CuESBA212 after 24 h; and Fig. 19D Cu- ESBA212 after 48 h.

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

SEQ. ID. No. 7: VL of ESBA212
ADIVLTQOSPSSLSASVGDRVTLTCRASSSVNYMEWYQORPGKPPK
ALIYATSNLASGVPSRFSGSGSGTEFTLTISSLOPEDVAVYYCQOWRTNPPTEGQGT
25 KLEVKR

SEQ., ID. No. 8: VL of Framework 2.3
ARTVLTQSPSSLSASVGDRVTLTCRASQGIRNELAWYQQRPGKAP
KRLIYAGSILQSGVPSFSGSGSGTEFTLTISSLOPEDVAVYYCQOQYYSLPYMFGQGT
30 KVDIXR '

SEQ. ID. No. 9: VL of 22C4
DIVLTQSPAILSASPGERKVTLTCRASSSVNYMHWYQOKPGSPPKA
WIYATSNLASGVPDRESASGSGTSYSLTISRVEAEDAATYYCQOWRINPPTFGAGTK
35 LELKR



Fig. 20: Detection of ESBA212 in the kidney follow ng an intravenous
ESBA212 injection. 35Fig. 21: Further intranasal application simlar
to Fig. 16A showi ng AP-staining on fixed SwePSl1 23 nouse brain
slices of an aninmal perfused I h after intranasal treatnent with 200
pg of ESBA212. Fig 21A. Stained withianti-H s antibody Fig 21B:
Control stained with 6E10 5Fig 21C. Negative control stained with
anti- rabbit Cy3 Fig 2th. e€ontkel staivieh with 22c4 1gG Fig. 22:

Brain Ap Ln_A ) ]

2204 1 g S EAEADESShg PR TGRARGS N e RS AL P e
(TBS) Fi g.VEEHESASESCRAIBIATISATOPORFATFT) Y S YHT FBRCTKEEbGEane- bound
fraction (TBS- Triton) 15Fig. 23: Paraffin sections of treated
APPswe/ PS1AE9 mi ce stained_with 6EL0 and_eval uated using | mageld
softwar®. Fig. 23A: PP&BuelRunBer ¥y V2®B: Pl ague area. 20 Mbdes for
Carryi ng Q@UVIITS ASISTSRASVODRETATPRASAG T EBIEIGORP G PESBAZARS TLOSG

VPSRFSGSGSGTEFTLTISSLQPEDVAVYYCQOYYSLEYMEFGQGTKVDIKR

SEQ. ID. No. 12: VL C
10 RIVMTQSPATLSVSPGESAALSCRASQGVSTNVAWYQQKPGQAPR
LLIYGATTRASGVPARFSGSGSGTEFTLTINSLQSEDFAAYYCQOYKHWPPWTFGOG
TKVEIKR;

SEQ. ID. Neo. 13: VL D
15 QSVLTQPPSVSAAPGQKVTISCSGSTSNIGDNYVSWYQQLPGTAPQLLIYDNTKRES
GIPDRFSGSKSGTSATLGITGLQTGDEADYYCGTIWDSSLSGVVEGGGTKLIVLG;

SEQ. ID. No. 14: VL E
EIVLTQSPATLSLSPGERATLSCRASQTLTHYLAWYQOKPGQAPR
20 LLIYDTSKRATGVPARFSGSGSGIDFTLTISSLEPEDSALYYCQORNSWPHTEGGGT
KLEIKR;

SEQ. ID. No. 15: VL F
SYVLTQPPSVSVRAPGOTATVTCGGNNIGSKSVHWYQOKPGQAPVL
25 VVYDDSDRPSGIPERFSGSNSGNTATLTIRRVEAGDEADYYCQVWDSSSDHNVEGSG
TRVEIKR;

SEQ. ID. No. 1l6: VL G
LPVLTQPPSVSVAPGOTARISCGGNNIETISVHWYQQOKPGQARPVL
30 VVSDDSVRPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDYVVEGGG
TEKLTVLG;

SEQ. ID. No. 17: VH of ESBA212
OVOLVOSGPEVKKPGASVKVSCTASGYTFTEYTMHWVROAPGQGL
35 EWMGGVNPYNDNTSYIRKLQGRVILTVDRSSSTAYMELTSLTSDDTAVYYCARYGGL
REPYYFPMDEWGQGTLVTVSS



The antigen-binding portions of the single 25 chain anti body ESBA212
emanate fromthe nmurine anti body 22C4, identified by the University
of Zurich. The Abetaspecific nouse I gG anti body 22C4 was generated by
i mmuni zing mce with Abeta30..42 and is thus directed agai nst the
C-term nus of Abeta. The cloning of tise VL 30 and the VH domai ns was
done by RT-PCR according to Burnester and Pl uckthun (2001). Briefly,
the MRNA was derived grom hybniglons cedl srpreduewagktihes anti body

o uekt hun was per for nRHOPEoS R AR RS R SRR he ot (o
dormai ns WeRIBIGRISHHSGET YK B0 SOEF PUR (SIS IVEMEG TH): T VBT AUBY GARETRFDN) .

Then the amifd@dveiceghevedasn variable fragnent (scFv) was digested
by Sfil, cloned 24 into a suitable expression vector and sequenced.

Thus a frouse scErv fragment was obtai ned which kept its specificity
for Abeta42. Said scisBQwaBED huimnilZed ViHeadii BgC8o t he single chain

ant1Dody =SBAZ12 (seeobhfuodeiitvkecsyR120E8RC R FRFRMINA NIRRT 0.

1 and 2 show a sequence nmen rane

ont 6 whi CEL I AR S ERK O O RS 2B EhE P LT G B R e R GaT
Pl asm ds exmodicvyrEgBa2i2tvese i ntroduced into a suitable E. coli
strai (fe g. BL21) and expressed 10 as inclusion bodies. Functional
S|ngle chai n anti bodi es were obtai ned by refol ding of inclusion
bodi es and subsequent SB@ri¥Pcdid-oR0yVHeH filtration. 15Exanple 2:

tB:) n?; gtg t @\@mqsle@e@,b@quegz,m@mmfzmgwsmmemmwvsmsdse@ \ollle\r/ .
| mmunost al TS VAP AR P KO RE e AR R R K RARRL R R

per f or med GCHETLVI&ESEf ore, brain tissue sections fromvarious
transgenic mce (SweArc, SwePSl) t hat express human APP |l eading to
the formati on of Abeta ues an% brain_sections from human

Al zhei ner's patients e e ed'©-ESBA2YD Feacted with anyl oi d pl agues
on both 25 cryo and paF@ff@IPSECEASLEERVEOTCRASES T S aeitiIMPGHA Pkhe

Al zhei mer ﬁx%yg%gs%g@@bsﬁﬁ@@bmm@gSE%%%EA@%@Q %ﬂfﬁ%ﬁ@“es

on fixed human Al I mer t1ssue speci ally around the
vessel s a5 &Ry staining coul d be observed that is known as anyl oid
angi ozt hy. 30 Anyl oi sE@ngimpaichy 2ref eAsJt 0 t he deposition of

and Che | ept omoni ngac THRav e AEapRs 8 GERE Re et anF ARG Perger | o
pl aques oﬂ&%@ﬁ%fg%l‘é@éw PRV TLIRDTRAE TYRMRERSE T S BRTAEY ¥LA GYor on

post - f i xed1OEWDY r3TWE0cTDYTEEETt | ONns. The different
results between the human and rodent sections may be explained in

that transgenic m ce
25 SEQ. ID. No. 23: VH K

EVOLVESGGGLVQPGGSLRLSCAASGEFTFSSYAMSWVRQAPGKGL
EWVSAISGSGGSTYYADSVKGRETISRDNSKNTLY LOMNSLRAEDTAVYYCAKDAGT
AVAGTGEDYWGQGTLVTIVSS

30 SEQ. ID. No. 24: ESBA212 (The CDRs according
to Kabat are underlined, and the linker sequence 1s shown
in italics).

ADIVLTQOSPSSLSASVGDRVTLTCRASSSVNYMHWYQQRPGKPPK
ALIYATSNLASGVPSRISGSGSGTEFTLTISSLOPEDVAVYYCQQWRTNPPTPGQGT

35 KLEVKRGGGGSGGGGSGGGGSGGGGSQVQLVQSGPEVKKPGASVKVSCTASGYTFTE
YTMHWVROAPGQGLEWMGGVNPYNDNTSYIRKLQGRVTILTVDRSSSTAYMELTSLTS
DDTAVYYCARYGGLRPYYFEMDFWGQGTLVTVSS




25 overexpress human APP and therefore the abundance of different

pl agues species mght be different conpared to humans. GUntert et al.
(2006) described that there is an ultrastructural difference between
di ffuse plagues in a 5 transgeni ¢ nouse nodel and hunman AD brains. In
t he nmouse brain conpact plagues of diéfferent sizes represent the
majority. In the cortex and the hi ppocanpus of human AD patients this
pl ague type occurs at only 10 % whereas cored pl agues predom nate
(-90 % (Quntert et aéEQ. ZfBJ_G)Nﬁ_lgﬁeg_gﬂﬁgrof t hese observed
differences the C-termnus m ght be accessible in brains of

transgeni c mce but n@ﬁgqsr?%ﬁ%%%ﬁ@ﬁ@gpati ents. The fixation of
human brain tissue mght alter the conformation of the anyloid

pl agues in a way that e her wi buried Cterpi 15 epitope is
exposed%’ and gets accessésé]'bllgjt'f go'EngZ%%aga“"“ 2pTkBpe Fig. 7 shows

t he specific bindi ng DYIESEEEVY t o anyl oi d pl agues on SwePSl1 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 anmyloid protein deposits. Exanple 3: Binding
to Abeta42 nononers linlemd dthervhesendbfisede akk|tisitoniczs. and

Chrorrqtop%@gléxtg@% Eéﬁeg%&p%éﬁ RhiG Labekled ADSSend2as ESBA212
was co-incubated with FI TG Abeta42 and Iﬁgded on]téglf polﬂén%.%leBAMZ

and FI TC- AREPRR2YWBRECET LR Tof@neL PEFYRABY) S he™ p

ESBA212 anmne whécanehfsorimtekEGidbetraddnoeer | Appedughkandtiyodandhral so
showed a i hift. d.to ( s 10t
shown) , tﬁ'grt ‘ei"fr grgjéérge%?:é%e%%%g uggﬁg%E?TEBAEIE?g%&%%%Dag }gﬁ%gm%vrgr,
when FI TCCABebP&42sq@sin et e hiiceh orhEepEARBWOT KEIFRBSSSiHE ch

cont ailraﬁ iRAeen@iBnf r eV ke rn%gﬂmaisaanESBABé:Zj.@u% &be Aed G Speri fihc
CDRs, the re C isti ed. . for the
SoFv and %%&‘é%ondﬂéﬁ%%’%,réf‘.‘i?%oe.yf&%&mﬁ%F$§$5%§? S5 A
Exanpl e 4inBlhiding fof M ¥ttianent wAldt &2RTE6AT or ARt ReHET et d4e

i mrunobl otng twek 81 perheEmmes t aufdibdeblasChacact BhsZeat e sectficity
of ESBA212. The&e%j%éeﬁ b |nbhogné_?[§r%at es of SwePSl1 mce as well as in
vitro gen8P&t BCADEES Cg%érﬁ:looi & *&8Firved diffusible |igands,
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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 1s 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.



The binding properties of ESBA212 were tested in an ELI SA where

Abet a40 and Abetad42, respectively, were 20 used as antigens. 96-wel |
pl ates were coated with 5 ug/m neutravidin in dilution buffer
(PBS/0.01 % BSA/ 0.2 % Tween-20) and incubated overnight at 4 C. The
pl ates were then washed 3 tinmes w th2IBS/ 0. 005 % Tween- 20.

Bi oti nyl ated Abetad40 or Abetad42 (1 ug/m in dilution 25 buffer) were

added to each wel | anth tdiey.pl2at @ iS@%\éeﬁbgchﬁﬁa&ﬁsm%&e@eat room
[

tenperatu Plates _were wash a nd.non-spegj.fic binding
sites wer&ggﬂgégédﬁ%vgd‘fﬁ%%ﬁﬂ%f&d' %3&% H&EBGFSQT Ptates were

i ncubat ed EE8ATgRbf AeFrangvdidurd Zatlsr dddussmpbedt ure whil e shaking. 30
After washing the prepafed GaBA2LZ di LubheASeT & PR fnd o 200 iMower e
added in ﬁrb@% ate,g t,g tr{%vvgg It%l and ,i ncubat ed _for hour at room

t enper &t ufg % HhFRetihalll iF tBearedisrd WEsheamahie® B8R was
det ect ed B¢C4 putibodd. rabbit pol ycl onal anti-ESBA212 anti body
(1:10000 35 in diluti buyf.f o] t R r %gl a

hor ser adi sh per oxi das%ﬁ'aglél I%géw%ntgi %?Qg%fl%él agg?rf@gﬁ)%oo In di :%g[ti on
buffer) wl$ Eé%%%r det et tanchd ismevesisl y 27 bound rabbit anti bodi es
and POD was used as suibst 5at @howbBetheagksant YB6E sé:0ppe Mshadding on

of 1 HCl -a | r t. 450 . . From
t he rrelylé‘%surg'”e?dB gggﬁ%igﬂ?za}%éd%%%@g‘e?guﬁﬁ Egg‘gz%%f C%Jriél%?‘erd.pal'—roarffl':l’gBAZ12
the EC50 R®aStdebersf nreraseBdons tirenriagedopnd pog-hivigdr waFEt a40
as wel | asstar Abet 8R: (fdue HOHe1l@hxanm| epfirathss sedierdd NatilgOn

The exact -gass_0of  ESBAZ21 deterni ned, by el ectrospray. mass
spect roscggg.mcf'ﬁ;é?e %crf%l, ?Sé’% 12 &S SSFH’%;%CI gﬁ%' nicg'sdaloe%e} n 50 %
acet oni t rinpEed. Svebror maraddiia EpHER)onMaESgspelt reoseutedsdl nass)

wer e decopwehitdedps Usddig dhhe MaxEntl sof tware. The
mass of ESBA212 was term ned to, be 26517 Fig. 11). 20Exanple 7:
By bt e

Det er mi nati on of sol ubi%-i §PPEES pHei 7Y X vivo The
appar ent $ababihdgtyf ¢fldEPBA21i2 hasaneAbubeding bheEBAEsENCc Eidher

pol yet hyl g8 8E¥60de 30Qs or cryosections (non-fixed and post-
fixed) were used. Fig. 6A: Paraffin section; Fig. ©B:

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
plagues by ESBA212 (Fig. 7A) and Thioflavine $ (Fig. 7B)
on brain sections of SwePSl mice.

25 Fig. 8: illustrates the results of size
exclusion chromatography of ESBA212 bound to FITC labeled
Abeta4?2 monomers (Fig. 8A) and in Fig. 8B a control
wherein the framework FW2.3 was incubated with FITC
labeled Abetad2 monomers.

30 Fig. 2. shows tﬁo Abetad2 immunoblots using
brain homogenates of transgenic SwePS1 mice (Fig. 9A;
lane 1: ESBA212, lane 2: 6E1l(Q0) and ADDLs (Fig. 9B; lane
1: Fw 2.3, lane 2: ESBA212, lane 3: 6ELO) as antigens.
ESBA212 recognizes predominantly monomers and weaker

35 trimers.

Fig. 10: Determination of affinity of ESBA212
by ELISA (Fig. 10A: for Abeta40; affinity constant: 6.26



(PEG3000) according to the nethod of Atha and I ngham 25 (1981).
ESBA212 (20 ng/m ) was incubated with equal volunes of buffer
containing different concentrations of PEG3000 (30 - 50 % resulting
in a final protein concentration of 10 ng/mm and a final PEG
concentration of 15 - 25 % After 30 ¥ nutes of incubation at room 30
tenperature the sanples were centrifuged and the protein

concent r atti¥bn 39§ tHe s s farafbetiet s np GEtRFFOFANTEabsofbdhce at
280 nm Thayyapparent solubility was cal cul ated by plotting the PEG

concentration agai nst the Logarithmof the protej tration
nmeasured in the 35 suﬁ&ﬁnahinfﬁaﬁes%%ﬁj ?Efclpcfpf \/\C/)af;l E&% g??n"ned by
extrapol ation to 0 % PEG. 128depicts a FT-IR Hpeddluabi sheyisd EIBA212

was det er mned 1o, foe pHLAQ 8%/ BhendEXagpl &i Biedatter m nation of
thermal stability X The %her ma% sfability of ESBA212 was
det er mi ned BPHEFTHg PBRGLRGUEFER f7ahRf Ot mGnfrared (FT-1R)
spectrum on a Bruker Temsol327Wspeetn dnetiersiasyirthe thenperhiliteyi s

i nor eased Iy G525, 95 LopoESAAZI2 MBS I0abBEL R ot Bbgcaboeach

tenperature m nut es before spectrum was neasur ed.
The nel ti nd-arenper ffurmeuse BSBAR 12918804 f ol di ng of the protein)
was det@rm ned to be a@tigh218: Resovieves ,a tdtelafifzolidieng ebsEPBA212

starts al reac s%'[ralt%n%f)t%:ﬁtgtd'gﬁgﬁﬂgin&ﬁﬁ%é@%%ias%zq; Prevention of

Abet a aggregation 1n 0 20I't "'was 1Tnves et her ESBA212 was
abl e to i rHidsinenifa Fiommeds 66t Abet a42 ol i goneri sation. Therefore,
a thioflavine T assaymas perfoesedsd Aus ddideitrathiontl avi pepA212

associ ates rapidly with aggregated, Abeta fibrils,. giving.tis o]
enhanced ﬁreé%@eor?%ﬁeﬁ Sﬁﬂfjég %ISSE REWTE° tHe 445 5 r%%(%liopﬁgif ree
dye. Thb s igheawjddrns dependent on the aggregated state of Abeta as

monomeric or dinmeric pegtides go-&0t:deast Hhgd teehbhp 3993} 2.5 pM
Abet a42 wer e |ncubag'\t/ wi t hout 30 2.27 pM Ei%gﬁlZ in the
‘b

ed with o
presence offtHRNGEYi e oF gﬁaSS% R REEE DO enin Fig. 14
the presergeplofcaESBAR1 ZESHACAR| Yindhi bo t sny heldiEtanes gonghesation in
Vitro overpch HoYrtdeddite Lot as Censo A £ Alafid hikiiuloes not

rise. In contrast, when no_ESBA212 was added to 35 the solution
hi gher?%al ues of fluoféScehde RErEEERE RlePIA ERBP g2t BB FBERREI on

of Abeta aggrsgairesins 28 ter intranasal application (Fig. 17A) and
thioflavine S staining (Fig. 17A) confirming that ESBAZ212
binds to amyloid plaques.
Fig. 18: Ex vivo labelling of amyloid plaques
25 by %*Cu-ESBA212 (Figs. 18B and D) compared to ESBA2L2
(Figs. 18A and C). Figs. 18A and B show paraffin
sections, whereas Figs. 18 C and D show cryo sections.
Fig. 19: Detection of bound ESBA212 and Cu-
ESBA212 on mouse (SwePSl) brain sections 24 hours and 48
30 hours after intranasal application. Fig. 19A: ESBAZ1Z
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
follewing an intravenous ESBA212 injection.
35 Fig. 21: Further intranasal application
similar to Fig. 16A showing Af-staining on fixed SwePS1



Exanple 10: In vivo characterization of pharnacokinetic properties In
order to determ ne the pharnmacokinetic 5 properties of ESBA212,
APP-transgenic mce as well as non-transgenic littermates were
treated intravenously or intraperitoneally with a single injection of
ESBA212. At predefined tinme points afd4®r the injection blood was
drawn retro-orbitally, the ambunt of ESBA212 in the serum 10 neasured
by quant i i dali A 308 8 <0, ﬁiﬁiﬂ%f&%‘e’&g hhg Pk Summi t
software. | har macoki neti c experinents
an Al zhei MEIt5#Fse InGdertRgatuEéEh t 729 %§fg§r$§1A§t1§d by Prof. Dr. R
Nitsch (University of FZyr2th) stdbrse miﬂe atir iHRiE- ARPiBwaARr ¢ 10+)
over - express the huma P 5 h ish and the
Arctic nmutation in a gllﬁ Eggcoﬁsrﬁr ucjt &glgﬁt Hgggo%ﬁ\%‘ of the prion
pr ot ei n® pr onot er (KnoEllﬁcﬁl%t T&‘Pga’QU%)COHFPf@ln%élWé@leWb‘FléoﬁIHW't he
hybri d backgmaundyef C57BL/ 6 and DBA/2 preventing the 20 occurrence
of health and breeding,pr eng aracterl is strain
are: i) the formati ongiﬁg gﬂ?r IHH: (;téﬁr{lalﬁngr g# 5%%%0%?(?5 that is
associ ated with inpai Féd- c@@niﬂirawel A0 ehd fR2okevabsabge of 6 nonth;
i) the fQ—*IE'l%%'eQ@S@fAE@' ﬁ\glﬁést:?ééfééi ngi& HE¥E 298429481 ada "BEkAr gnd

hi ghl y n?ﬁ over the next few month. This devel oprment  of
bet a- G&8Scoi nci des with severe cerebral anyl oi d
angi opat hy (CAA) (Knoblgch22A: adol@IB6)raction (TBS) The m ce

used for the phar rracoﬁgetgngt%&Rb%% wereral,t he,agg of 6 nmonth.

Experi nental procedure;”The ghar macoki neti c paraneters were
deternined after intra¥8nots rm‘?r%ﬁ’?aéﬁelbioﬂlﬁﬁegFaPFlf%tf%‘?’ls of ESBA212.
I n case ofrdikenintravenous treatnment APP-transgenic mice and non- 35

trans ic littermate r u r 2 eceived a
si ngl gféiqntravenous |nj§e |§:F’1 zlfgi%gfl% %Q’Eééﬁi iﬁ P%%eé pH 6. 5.

Bl ood was A?P@W@/Péﬂﬁg-‘?ombpﬁaﬁ?m%@ "alttfbr@éé’f PREdeVRABABRR HSIN90 and
30 m nut egmaled?softwdrel2, and 24 h) in awy that 4 sanples per
time point could be cgllecégg ( tlon onIy 2 sanples at 10 mn
and 24 h). ESBA212 concént Tati o n tn'rlile S&rum were 5 neasured by a
quantitative ELISA. Fig. 23B: Plaque @ase.of the intraperitoneal
applicegion of ESBA212, only APP-transgenic nmice were used. 7 groups
of 2 animals received a 5| nIe ntraperlt al [njectjon of 20 ny/ kg
ESBA212 in PBS, pH 6.5°%%F P 9 ¥ as descri bed
above for the intravenous treat rrent Results After

i ntravenous injecti onEQ;mgﬁgAgl%ér[&ﬂ%EegkcEggﬂﬁgél owed a bi -phasic
cl earance. Upon injectjon there was clear distribution phase (a- 15
elimnation, 0 - 1 h)Thg ?\%Hg%%“ké‘—r{déﬂﬂ RRETEPPRI Rt Fom %ﬁ%@

(P-el iz naihiadn aatibibayhmsansm vetbr{diey. £ rb) th&haneinasambibody

T R ﬁbgp o0 201 KR Ste Cpgd ) and
termnal hal'f- sus 7. e transgeni c and
non- t r ans §@Ficé fAFcBOuSe F@@pé’é’ﬂwﬁy efdpv@s1 penarabethey ot her

cal cul at ednrifidnaktiag mete woupanBdtL;lp dhe 1d aﬂﬁ@emlcze@mdd

ot o RRan B Snie shinbl nof B A PReRbor kS Eadin s (1
penet r&f e§n¢eft9€wéfﬁl dandins dab citdne inn RMHFERt agggédlng tontrast,
there wver gdhkbeeenaas obgekvedyi mdide pfb%rlré&qgkl RRLI GRNANERs ESBA212

e gl I S AN R g T N Y
i njecti onAnTtRé‘nPCReuersgr that ppimers 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 (scFv) was digested by Sfil, cloned



30 half-life was about 5 tinmes |onger than after intravenous
application which mght give an indication that a depot effect was
obt ai ned when injected via the intraperitoneal route. However, the
calculated terminal half-life was slightly shorter after

i ntraperitoneal than intravenous 35 4% ection. A clear difference was
al so detected in the nmean residence tinme (MRT) of ESBA212 in the
organi sm iwticlk wadtabdat egpréseion grapironvsan sREUSEFSdwaBhyusjct ed
31f;ntrap%&h&&ﬁgﬁ%&xfkaihsﬁé QézléﬁﬁéMﬁQPH§%¥P Ibgt?bggrved y

i fferences in the area_under, cyrve ol yne of., distribution
(vd) and éﬁﬁﬁ?&ﬁ&%tyg%? b%PﬁE%ﬁ-tﬁalanf?%ﬁéﬁ%hg“%&? i dféﬁé?ﬁP8nea|
route of ity edtel eGingdel dhsibearkphbadinadbEMRIChdstacfighal thed afdrmal s
treated: i ri.t I v i d o] (20 ng/ kg
net ead oft TEtesPlc e PR ea Sar ¢y Al g {he. BKar et ST or an
intraperiFGﬁé@F@@5séf055§§2ﬁﬁlVbt%aEQﬁiﬁﬂ?ﬂﬂ%@r¥a?ggs°BB?aVB%%hfor 20
mg/ kg t he il [pat-ag specpdl anebrs SF et €2 A0t aievedgradteliahges in
absorption, distributj el imnat]j -1 in the
NKT. However, the A g%ﬁ% U Bgite vbie Frified® o)
n /h) werentser coipab BIE-t@olgeSM@¥Ubs“b@baBﬁgé)aﬁﬁére¥ﬁ¥?%ﬁ@%ous
i nj ectiPn.asl8nclusion bodiesTabhgcdioddarsineoki Babhia patapeapss after

i nt d.int [t i nj ecti.on of .ES . P- APP
Sui Ar (181 PERBBIEH BY cEC ORI T BOABS ST APELES) *PBut e of

appl i cat i gwbseguenic. purifpcatibsagey mfkFiltration.

15 Example 2: Binding to amyloid plaques on

tissue sections

In order to test whether the scFv ESBA21Z was
able to recognise Abeta, ex vivo immunostainings of brain
tissues containing amyloid plagques were performed.

20 Therefore, brain tissue sections from various transgenilc
mice (SweArc, SwePS8l) that express human APP leading to
the formation of Abeta plaques and brain sections from
human Alzheimer’s patients were used.

ESBAZ212 reacted with amyloid plagues on both

25 cryo and paraffin sections from mice independent of the
Alzhelmer’s mouse model used (Fig. 5). ESBAZ12 also
stained plaques 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, ESBAZ212
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



15 15 20 absorption half- life h 0.10 distribution half-life h 0.26
0.23 1.28 elimnation half-life h 8.79 7.11 5.84 area under curve
(AUC) jig- h/m 80.663 66.292 105.491

25

overexpress human APP and therefore the abundance of
different plaques species might be different compared to
humans. Glntert et al. (2006) described that there is an
ultrastructural difference between diffuse plaques in a
5 transgenic mouse model and human AD brains. In the mouse

brain compact plagques 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 %) (Glintert 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
plagues 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 SwePS1 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. ESBA212 was co-incubated with FITC-Abetad2 and loaded
onto a column. ESBA212 and FITC-Abetas42 were eluted
together (Fig. 8A) as the peak for ESBA212 and the one
for FITC-Abetad4? overlapped exactly and also showed a
3¢ size shift of 5 kDa compared to ESBA212 alone {data not
shown), therefore representing bound FITC-Bbetad? (5
kDa) . However, when FITC-Abetad2 was incubated with the
framework FW2.3, which contains the same framework region
as ESBAZ12 but no Abeta-specific CDRs, there were two
35 clearly distinct peaks observed one for the scFv and a
second one for FITC-Abetad2 (rig. 8B).



mean residence time(MKT). h 1.23 1.72 4.32 volune of distribution
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Example 4: Binding to different Abeta?2

conformations

' Abetad2 immunoblots were performed to further
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 6EL0 (Abeta-specific IgG as
control) were used to detect Abeta. The control antibody
6E10 recognised Abetad2 monomers, beta-stubs, trimers and
also full-length APP. However, ESBA21l2 recognised
predominantly Abetad2 monomers (Fig 9).

Example 5: In vitro characterization of
Affinity

The binding properties of ESBA212 were tested
in an ELISA where Abetad4( and Abetad2, respectively, were
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.
Biotinyliated Abeta40 or Abetad2 (1 ug/ml in dilution
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.
After washing the prepared ESBA212 dilutiocns 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
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



m/h 6.06 7.38 5.88 Exanpl e 11: In vivo plague

| abel I'i ng It was investigated whet her ESBA212 was abl e
5 to bind to anyloid plagues when applied intravenously or
i ntranasal ly. Therefore, transgenic SwePS1l mce were

treated 3 tinmes every 24 h with 210 jag of ESBA212 either by the
I ntravenous or "intranasal route of application. 72 10 h after the

first appligatd omtdie: apivosiWer snRepbySets Widdy %%Ss%'%gtEFﬁepr ai ns
anal ysed for the presence of ESBA212.@§§BA212 bound to _anyloid
pl agues i N AHeFRETIPHOET FEBPEFNPY a¥@TbuChRE ihth dfdsghd the
appl i cat i cabsdrpihierscaad Ritg4506hm. A t hi of l avine S stai ning confirned
that From the measured ESBAZ212 curve an EC50 could
5 be calculated. For ESBA212 the EC50 was determined to be
in the range of 1 - 15 nM for Abetad( as well as- for

Abetad?2 (Fig. 10).

10 Example 6: Mass determinaticn
The exact mass of ESBA212 was determined by
electrospray mass spectroscopy. Therefore, ESBA212 was
purified and measured in 50 % acetonitrile/0.2 % formic
acid (pH2). Mass spectra (neutral mass) were deconvoluted
15 using the MaxEntl software. '
The mass of ESBA212 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 (1981l). 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.



15 ESBA212 really bound to anmyl oid pl agues. Consecutive brain
sections of a SwePS1 nouse that was treated intranasally with ESBA212
- showed the sane staining pattern for ESBA212 and thioflavine S (Fig.
17). 20 Exanple 12: PET-imaging with "Cu-1abell ed ESBA212

64Cu-| abel Ii ng of ESBA212: ESBA212 welsd coupled to a CPTA chel ator (an
approxi mately 200 Da macrocycle 25 with 4 N-atons) which binds to the
i sotope (half-life of TB@Cﬁoi‘ébl???Y hot rESBAZRe vaiFe et srmiasdcbRpl ed
to lysine reshgbes MW tlj/mit.he ESBA212. As the coupling was mld not
every lysine was |labelled. It was shown by mass determ nation that on
average two CPTA nol ecul es were 30 bound to each ESBA212 nol ecul e.
Exanpl e 13: Ex vivo |l abelling of plagues by 64Cu- ESBA212 351 n order

to defige whether 64CayERBAR1E: WBStSthidat@RIe df0 thieRdal 0s2HKE 04 gy
pl agues, 33 i nmunohi st ochem cal

stai nings on fix and non-fi xed
SwePS1 nouse brain sedfPoRECHBRe f)E‘%?’o]r d.OfTﬁgBA%ggl Y88 1ing did not
change t hedétathitgedigpercbisesioly EBBARIR: b GACGNSESBAR T2 fwasedt i | |
able to bipnd.to,a j aqu fd -fixed brain
&?579%)8;%%%#% 2’513; BPulBy: 4 g%zgﬁ”)’@ﬂecﬁs.co%tﬁer %8

sections ( e 1 n Vvivo [ nquaqf pl a%s bé
64Cu- ESBA2ERE TomRemsitidend spiaperered BFoR oty Tanél-| &FPEe12E8BA212
were i puesiégates dguiviiveatisi 8¢ thanspenperwaRSFqr de~ Theinutes

recei ved glge' 19 %aesae]&?e%@pchhc%ggom?ggugééher 210 ug ESBA212 or 100 ug

Cu- ESBA212" e animal’s were sacrifrced 4 or 48 hours afte‘r> t he
application and 15 t h&hbraphsingrecmprratgus fodr BSB&2BLndPAg® of

EgBAZlZ angn@&cﬁsmlflg Eé’t}&%i Q%Qb%i.iaiﬁLVast@e@éMiQiéfht Fﬁoagiize%t 62|'|8 48
seen in,Fi : 0 e af ter as as
hours post gp%]“?‘?:ea‘{elrdn%h?hélnigﬁr;glpgsﬁgteﬁ%ﬁ%bssécﬁ%ﬁf fa(}rreta\é% at

Cu- | ab&b| esbESBANLFC ATiThed@hore, the binding properties of

Cu- ESBA212 di d not

Example 9: Prevention of Abeta aggregation in
vitro
20 Tt was investigated whether ESBAZ212 was able
to inhibit the formation of Abetas2 oligomerisation.
Therefore, a thioflavine T assay was performed in
solution. Thioflavine T associates rxapidly 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, 1883).
2.5 pM Abetad2 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
ESBAZ212 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 wvalues of fluorescence were measured
indicating the formation of Abeta aggregates.



change in vivo conpared to ESBA212 as it was al ready denonstrated for
the ex vivo labelling. Exanple 15: Elimnation via kidney 25l n order
to get sone information about the elimnation pathway of ESBA212 the
scFIT was injected intravenously into nmce. Aninmals were sacrificed
shortly afterwards and the ki dneys aral ysed by i mrunohi st ochem cal
met hods. 30ESBA212 is filtered into the primary urine in the kidney
and reabsorbed in the proximal tubulus where it is degraded nost

probably via the Iysosonal t Fig 35Exa |e 15,: In vivo
pl aque | abel |ing Examp.l éuaaw &H@P FgéFaEFﬁF+6 F-19 tHe test

perfornedphan@awm&ﬁeeﬁicwpsopmmkn@mth intranasal administration. 34
Transgeni ¢ SwePS1 HICfnwg&ﬁﬂ;quQ%%e Eﬁgn@ﬁélgﬁaﬁm%ébﬁ¥g£ﬂ¥%(ﬁ

ESBA212. The ani nal was perfused ter i ntranasal treatnent
A6- st aithi REFBRLLILLEIO 2 pu P Bitdian sgend 6smhas Per¥okhers and 5

recor ded &mnﬁ&kﬁﬁ%@enf&aiiﬁﬁbﬁmaﬂbsam@rer&eambab@dyréﬁéﬁbuémy00r

Control s I ( 218) ati.ve, cont d th
ant i -rabblt'L'?l iﬁ ?ﬂf—'wngﬁ% Vs1:301%) ft ol |\‘I?al ﬁé&cﬁlf’ﬂ égc%%ﬁ%[?l:l%% 21D)
Exanpl e 1PreapRdpefPSInEPLMnes iften rtde dairetignphedd WSS with PBS,
22c4 19G eneemna raeek- @ﬁ@mm WidHE %%%%%2 oEEWE‘.QﬁAﬁlﬂVeﬂf tléé; ddwaend

of the treatnent .the ani nal use he b olated
Ond el GEREREEaL B8 T NS T SA BER khE ek e TR
several exsiagt $haePE-Prutiic e Hnc rehe braln A6 40 and 42 Ievels 20

were determ ned usi ”%zﬁn&‘aﬁ@mrﬁ‘axalthﬁ'—bﬁér&éé&kiJ@&&@ﬁ%éﬁ%e%@aW)
It was foundﬁﬁéﬁt the A640 and 42 | evels were increase

sol ubl e fR¥c S{HEE)MPRE IR EF FeChELPRSBRELIRIF TS G
(QUHCL) . [Pmotthe DmenBr amik dxdun@rfivectsiidly EEBSufichbpn) Thédee Afdtk | evel

55" adoabase e o e MRAZ el Bk eReed (32 0,
sol ubl e f FREER4RLng 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 C57BL/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 month and highly increasing over the next few month.
This development of beta-amyloid plagues coincides with
severe cerebral amyloid anglopathy (CAA} (Knobloch et al.
2006} .
The mice used for the pharmacokinetic studies
30 were at the age of & 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 inijection of 15 mg/kg
ESBA212 in PBS, pH 6.5. Blocod was drawn retro-orbitally



The other portion was used for histology. Paraffin sections of
treated APPswe/ PS1AE9 mice were 30 stained with 6E10. Pl aque nunber
and area was eval uated using | maged software. The
experi nent reveal ed that aninmals treated with ESBA212 show a
significantly reduced nunber and al s@0 decreased size of

anyl oi d- pl agues (see Fig. 23). This 35 further supports the idea that
ESBA212 bianﬂ@xte@ie»%ﬂnfeﬂbthins pothssbseyuam 130 hrieakest ham Ap &nt®,
nononers g, g C t I m t owar ds
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applicati eg and hlyl.nQSBmlé\b@é@c@hamnsn itrhe-neokkexmandrhi ppocanpus
of tragggenlc Wl%? reove£ %EZ@&Q% E9 mce treated intranasally
with scEviSAHiCe®Yr 8adeadthhne Verage size of anyloid 10

pl aques' i n the cortexInasaseldf gshe dhiceperdrensasdf appipcapiemeot
'nso'Ub|eE%@%ZﬁbonoﬁﬁybhﬁPﬂt§§ﬁ§@@ﬁfb mlce were used. mh'b@ohﬁgrgfare

shown and descri bed present erre odi.ne of .lLnveption,
shown and descrlted Bresentl ¥ erclerred embodmenty ofathe;Lives
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(1997) NudPERENASEds Res. 25(17): 3389L- 3402. Al t schul ,
S.F., Gsh, W, hAIIeResttsﬁAﬁﬁﬁerlidﬂka&ebbpﬁamnjEbﬂloﬁI@EO) "Basi c

ool L) S SRy Bl e Mg AUt
of protelN@O@ylﬁdﬁ?éﬂﬁ?léh%rﬁlw%%l% clmge etripyddon phase.
Bacskais, %linunﬁ%h@ﬁ$20 S. i'h)C@é'ﬁélfﬁaé?d4ter@ﬂthrel@mlnﬁﬁﬂﬁﬁ D.,
Seubert, hse r}%—eZL:Lr~:1:|.1‘1é’:.l’c:Lonr an, 12 h) observed (Fig. 15). There
was no significant difference in the a-elimination (0.26
versus 0.23 h) and terminal half-life (8.7% versus 7.11
_ h) in the transgenic and non-transgenic mice,

20 respectively (Table 1). Also the other calculated PXK-
values were comparable in the transgenic and non-
transgenic mice. However, the observed volume of
distribution (Vd) is quite high (77.69 and 76.72 ml).
This might hint that ESBA212 penetrates very well and

25 quickly into the tissue. In contrast, there were
differences observed in the pharmacokinetics when ESBAZ212
was applied intraperitoneally. A clear absorption phase
could be detected with a peak ESBA21Z serum concentration
at 1 hour after the inijection. Then the distribution

30 half-life was about 5 times longexr 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 dinjection. 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 scEFv was injected



15 B.T. (2001): Imaging of amyl oid-beta deposits in brains of |iving
mce permts direct observation of clearance of plaques with

i munot herapy. Nat. Med. 7, 369-372. Bacskai, B.J., -
Kaj dasz, S.T., MlLellan, ME., Ganes, D., Seubert, P., Schenk, D. and
Hyman, B. T. 20 (2002): Non-Fcnedi atedimechani sns are involved in

cl earance of anyloid-beta in vivo by imunotherapy. J. Neurosci. 22,

£8Z3 72;81ntraper1toneall§aiﬂstééd d%”ﬁﬂ%iav@nougﬁ botihe dbseBke,
nes

Quj do
Johnson- W?&éfeﬁencﬁﬁjaﬁrn !‘Khe ARy {?dﬁﬂdlndﬁr Cﬁ‘ége)M‘?oﬂrl‘r%%qu%ur g, |.,
Mott er, Rdishgupeniol (VBdramdozldarandesquéz, bityvedeisiss K., Wl ch,
B., Seubenf, ravensBiCaia Phy A0 AANACK, rBthZQQOQQ 8@&1&{1%&41'&/
ns oi

adm ni stere ant i bodi es agal bet a- e enter the

cent ral® 3®en&rpdadnedsPEntandtaed tpéthﬁoﬁ&j’g?a A BreRE nodel of
Al zhei mer 1€Lit$:a@éea.tﬁaéalh@dre@em&kﬁ @O gher dose of ESBAXIODKEyer R,
Johnson E g h hi ( i t he

gl obal burgék% %gl ﬁeglrfg @Vﬂe@ hﬁ%ﬂ %Qﬁzmaﬁ?i&cﬁ% ét}&a The
Jour nal pa@;ﬁmﬁ@rﬂd £Rai ﬁ@rustmmqtme@ﬁ @dvsk. o8 13)ng/ky based

Bur mest er onJ th@n@aﬁhlé@kbﬁuaméﬁ £2001) mgZegstheCEbDlowingCFV

frag ts fromhybri S 37 cells by PCR assenbly, in:
At Lbady” ERGPREEERR SRS RBF BIin T oai8o°Bubl) SoRaeron,
Spri nger - VesktagbuBaphi ﬁnﬂeeblmmtgtonp@alﬁ@llfﬂoasmﬁhlaaﬁ i@ thend

Lesk, A Mer(1884bves, Ceaenm@ N(Oﬁ Tt sa@ea/fnqzs the hmoesrz/am akley
regi ons of | mru agl 99% Bi ol

Davi es, (Tapdaml. AH?F%OW LINRL aéiﬁpFBx%zE& ¥H*®Rev. Bi ochem
59: 439- 473b(c3a99@):1. aﬂﬂtb’ht fosraRRmhus BabjestiknR. , Cummins, D.J., 10
Dodar t Paul, S.M and Holtzman, D.M (2001) Peripheral

ant i -,&beta antl body alters CNS and Iasma Abet a cl earance_and
decreases brain Abet al®doteiel |Pﬁlaémﬁ58§én%élélp%¥awfz€fﬁ REPeE di sease.
Proc. NatlkintAeg&8nobei antiSinO8p385dn@835inibEteakeds EH¥BAXKA.Z, 0. and
Sol onmon, B. (2000): I mruni zation agai nst Al zheiner's beta-anyloid

pl aques wva—+EFRH—phage—admntstrat+-on—Procy—Nat—Acag—Set—USA7 97,
11455-11459. Gaugler, M, Tracy, | FXP-REBnl e| FKP ABPanmef FrP20PA. |
Nitsch, RM and I\/bhaj eri,|MH (2Q02)c I\/bdtjlga,t/m@ of Akghatrger's
xpr e5o! heants bodi-os - agar petabetidl wivol (FEBSEIL: ¢ LiEok g
753- 756. | route of i.v. 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-life

elimination h 8.79 7.11 5.84

half-life

area under curve |ug- 80.663 66.292 105.491

{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)




GQuntert, A, Dabeli, H and Bohrmann, B. 25 (2006): High sensitivity
anal ysi s of anyl oid-beta peptide conposition in anyloid deposits from
human and PS2APP nmouse brain. Neuroscience 143: 461 -475.
Hol I'i ger, P. and Hudson, P. (2005), Nat. Biotechnol. 23(9), pp.
1126-1136. 30Kabat EA, Wi TT, Perry BEl Cottesnman KS, Foeller C
1991. Sequences of proteins of immnological interest 5th ed

Bet hesda,| Maryl-apd: (Naji on 1}nll/ﬁst|6t.l@t5es of Hgalih. Kl eijm,. 8@/ L.
| a1 .

(2002): A At ZheT TTer ~ S di sease. gl obular ol gomers
(ADDLs) as new vaccine and drug targets. Neurochem stry International
41: 345 - 352 38 Knobl och, M, Konietzko, U, Krebs,
D.C., and Nitsch, R M, g0P0)41] Nty agell phaguébeige anghgogni tive
deficits precede beta-a dep03|t|on I n"transgen f ar cAb ta m ce.
Neur obi ol  Agi ng. 20071’Se‘1ba?83(@535]?2@?@9‘6“?%‘5’6@%%% %d’fa%f SeVi ne

LT, Hs (19%ndThicobhgvbne pladies atisnonppilikdsynthevesoudzhieimer ' s
di sease bet arrél Qi g gepti des: Detection of anyloid aggregation in
sol ution. % énce 2: 404-410. 10Mller, R et al. (1983):
Mbnocl onal anti body tHeeapbersc THAN@USTLA SEORALpALFRWR S th T-cel |

IJyerQOmEl @Jéi&%d% %&&eg%vewh@mnmﬂm 410 ﬁgugEeESBNtlz l\@ithmz
., Tracy,

e
and NitschY R 1(15662{)3110}5@Sggs}.rtgﬁargfsa?hgog;cgag i VPPE E?t%n?l bodi es
agai nst0 beét afamyd ahe fépsitdepphicatian dhe pnippys. WR@@rB@é@@W@iatlve

dis. 1, pR,;16@pk6] d t e brains an=3G¥ed frorRinet paksehd8883: Hunman
anti-nmurine 1 nmuno LN responses I.n Lents rece%:he IrTDnOCl onal

pat
20 anti bodyFBAtdrZap SB@&H@ePOF@ e Wy@:@?@lggges in % worn
A, Auf denod\iﬂuraﬁ%,erEialneavanobbnaggemtmanaaabeapplAcaPllgnk@fnulrhe!\.

(2000) : Cortel a(tE'J_%n ?ﬁmdmﬁnthﬂ%ﬂaéxfﬁestSal%Ltla'lh)f.n%n@oh@:Lﬂné!@ that

performance of I'ntra )_{Ltop asm.c inhipitors. J
Bi ol C%%n153§?%??5€@P12799989§ to amy101d agues. Consecutive

brain sections of a SwePSl mouse that was treated
intranasally with ESBA212 showed the same staining
pattern for ESBA212 and thioflavine S (Fig. 17).

20
Example 12: PET-imaging with **Cu-labelled
ESBAZ212
$oy—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 plaques by
$4Cu-ESBA212
35 In order to define whether 64Cu-ESBAZ1Z2 was
still able to bkind to amyloid plaques,



39 dains 1. An isolated antibody that selectively binds
to the Gtermnal part of beta-amyloid, conprising (1)
a variable light chain fragnent (VL) sequence having at | east 80%
identity to SEQID. No. 7; and (ii) a variable heavy
chain fragnment (VIl) sequence havingzat |east 80%identity to SEQ ID.
No. 17. 2. The antibody of claim1l1, being an

i munogl o o i ( Fal, f nt, a
munogl ot herd AL IR S AMHAR0G( SR oA Al Epauet, 2
ant i body o‘?tweeﬂ%l @ﬁésﬁfbﬁ@ p?%%fevdmfg werrgi REXLeoner sThy ThE-vari abl e
|'i ght challrabaas_laab apcﬂtﬂibt e d Bh\@pindingdptbpevaieéabde heavy

chain as %ﬁgBAfaﬁt ﬂCu %%hgblgbw?% atill able to bléd ¥Qeﬁﬁpib§§dy of

claim 3, berhga 8&Fv ~&n aving € Sequence as set fort
ID. No.5 24blaqu€5 on fixed ;s Tl lams body fékednhrahe Becthenpr ecedl ng

claims, prauentipg.oligomerisation of beta-anyloid. 6.
The anti body of any one of the preceding clains, denonstrating the
characteristics of: (i) Binding to both beta-anyl oi dge

and bet a-anyl oi d42 wikiemple gt ;add subst davéhl iy idemiantesafi nity;
(i) Displegyigsma-Ribgh affinity for oligonmeric and nononeric forns of

bet a- anyl oi d; 1i11) Not substantlallflreco ni zj n
any| oi'd precursor pr ot A PFOpRybicg e coldly labe \#‘"
Havi ng a swpaRkiibi vyref imtedteamttdsl ny mivopunelegabltynasgehirasiwellsl

ng/ m, an?n rg&r eTHé%ﬁé@%%{c%%cﬁtad %?x ﬁggsgﬂ/ %pffcg@f&’r”c?fj

accordlng to the The
anti body GRtEeFi A8, u¥ UFIBET L DIl é}ﬂl Ry EfBALhar a%lﬁ%r?%%rilfbl%f
(v) Bi ndi ngreaet aaaﬁyfﬂt@lj M agpest8 hours after th8.apgpbiemtidodndf any

one of he. . pr ai s be| h C rmdl
9. The éan'?_‘l 5 %%29 gwgr%n%najfyst%e p(r':':e?ie{I i ﬁlné{f‘a‘fj £ l'gelz?]%gl |nr1<ed to a
t her apeut |C¢1-§@6ﬁ212, respectlvelyfl(“}o ?Fﬁlélahﬂl Ebaﬁuﬁﬁi any one of the

preceding clains, beig Jddikash Faga habekspAm pacdhrdilvy dee
after 24 as well as 48 houxrs post application. The same
result was observed for the Cu-labelled ESBAZ12.
20 Therefore, the binding properties of Cu-ESBAZ12 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 plague labelling
A further test similar to the test performed
in Example 11 was made with intranasal administration.



11. The anti body of any one of the preceding clains for use in

di agnosi s or screening of a subject (i) for

anyl oidosis, (ii) for Al zheinmer's di sease or (ii1) for
determ ning a subject's risk for devel opi ng anyl oi dosi s or

Al zhei ner' s di sease. 124 The anti body of claim 11,
wherein the diagnosis is done by PET inmaging. 13. A

nucl ei ¢ acid sequencerenz@énig thersnt mb@dyw@f:eaﬁay@m&d)f clains 1 to

A host cel FEEORBIFLTRG) T AbqHohe GPoararn 1500l HHRR it or of

claim 14. perfused 1h aftéislntnﬂﬂaaad @ﬁeptm@ntun@Btﬁbaammmmouy of any

oen of cla i alsh@pd1 ﬁﬁﬂgg'ﬁydﬂﬁ t-hg ekeRs sObertdrmed and (1)
Culturing the host cell_ of claim 15 under conditions that allow for
t he syRt hESFergedt A2 %ﬁ&%Qﬂﬁhu (ii) Recovering the

antibody fromthe culdtirimed with anti-HislantZbptar oeutdigal
conposition 1or i1 eatddg.:oir sxanhbno,and! e delayy noide progresson

of a neurol ogi cal disorder, ticular z el mer sease agp/or
passi ve |nnun|zat|cn1¥ﬁﬂﬁﬁ%ﬂ? RP?ﬁéPﬁe?télH?QeﬁéEhC%Rﬁﬁ
anti body ofignygne)of clains 1 to 10. 18. The

e rafdeal | subeur andtt Tiner it Rel,pLenngead Sk PRLE. 12

i ntrarasal, subcutaneous racra |ntravenous
adninistratlon 19. Atest kit conpr|3|ng t he anti body
of any one of clains 1 to 10. 20. A nethod of diagnosis conprising
the steps of (i) Lab Iing t Qe anti body of anyone of clainms 1 to 10;
(ii) Administering a é dose of said anti body intranasally or
systemcally to a suu}@ﬂwe/&ﬁdawu mjicPevecei hgedhed corr ehtantihen

and/ on 5pr gsencepsf 2hes '?gtt?'drﬁ% antickady ai-R laaaywm@ntﬁs@mme

subj ect .

od of claim?2
anti body F¥iFgbRI V%ﬁkw%‘fh td“epé’ﬂrétero Lo ﬂ:trﬁﬁ‘éjmisggt 5%% “Afidatde
22. The methedpetiasyd pnencofbrciai nmes2Gsbda2ed whdr dimidéd amitd body i s

| abel | ed %%Bhpggyions. One portion was homogenized and several
extracts were produced and the brain AB 40 and 42 levels
20 were determined using a commercial ELISA test (The
Genetics Company). It was found that the AR40 and 42
levels were increased in the soluble fraction (TBS) and
decreased in the insoluble fraction {(GuHC1l). In the
membrane-~bound fraction (TBS-Triton} the ABR40 level
25 remained unchanged whereas the AP42 level was increased
(see Fig. 22). This points to a redistribution of AP from
the insoluble to the soluble fraction.
The othexr portion was used for histology.
Paraffin sections of treated APPswe/PS1AE9 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 size 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 or



23. The nethod of any one of clainms 20 to 22, wherein the subject
undergoes PET inmaging in step (iii). 42 24. The anti body of
any one clains 1 to 10 for use in the treatnent of a neurol ogi cal

di sorder, in particular Al zheiner's D sease and/ or passive

i mmuni zati on agai nst Al zheinmer's di segdse. SEQUENCE LI STI NG <110>
ESBATech AG University of Zu <120> Humani zed antivo <130> P102817PCO00

<160> 26 shi0r BatgbhbAsyewsiem siifrs thcokgkt0fBEimarssiung di es
agai nst the bg%a-ggyloig peptide 3.3 <210> 1 <211> 10 <212> PRT
<213> MisSRUIBRIFUEP<HBB5°1 Arg Ala Ser Ser Ser Val Asn Tyr met His
1510 <210> 2 <211> 7 <212> PRT

The above shown results support the finding

5 that ESBAZ12 enters the brain after intravencus and
intranasal application, and binds to Abeta plagues in the
cortex and hippocampus of transgenic mice. Moreover,
APPswe/PS1AES mice treated intranasally with scFv
exhibited reduced number and average size of amyloid

10 plagues 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 variously embodied and prac-
tised within the scope of the following claims,



<213> Mus nuscul us <400> 2 Ala Thr ser Asn Leu Ala Ser 15 <210> 3
<211> 9 <212> PRT <213> Mus nusculus <400> 3 Gn Gn Trp Arg Thr Asn
Pro Pro Thr 15 <210> 4 <211> 5 <212> PRT <213> Mius nuscul us <400> 4
Au Tyr Thr Met Hs 15 <210> 5 <211> 17 <212> PRT <213> Mus nuscul us
<400> 5 dy Val Asn Pro Tyr Asn Asp Asn Thr Ser Tyr Ile Arg Lys Leu
Grt 151015 Gy Page 1
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859095 Thr Phe Ay A n Ay Thr Lys Leu Qu Val Lys Arg 100105 <210> 8
<211> 108 <212> PRT <213> Artificial <220> <223> VL of Franmework 2.3
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859095 Met Phe Gy Gn Ay Thr Lys Val Asp Ile Lys Arg 100105 <210> 9
<211> 107 <212> PRT <213> nus nuscul us <400> 9 Asp Ile Val Leu Thr
Gn Ser Pro Ala Ile Leu Ser Ala Ser Pro Ay 151015 du Lys Val Thr
Leu Thr Cys Arg Ala ser ser Ser Val Asn Tyr Met 202530 His Trp Tyr
Gn Gn Lys Pro Ay ser Pro Pro Lys AP Trp Il e Tyr 354045 Ala Thr
Ser Asn Leu Ala ser Gy Val Pro Asp Arg Phe Ser Al a ser 505560 vy
Ser Ay Thr Ser Tyr ser ddeiimkEhr Ile ser Arg Val Qu Ala du 65707580
Asp Ala Ala Thr Tyr Tyr C¢ys Gn Gn Trp Arg Thr Asn Pro Pro Thr
859095 Phe Ay Ala Ay Thr Lys Leu Gu Leu Lys Arg 100105 <210> 10
<211> 107 <212> PRT <213> Antiippéehed antibody that selectively

binds to the C-terminal part of beta-amyloid, comprising
(1) a variable light chain fragment (V)
sequence having at least 80% identity to SEQ ID. No. 7: °
and
(1i) a variable heavy chain fragment (Vy)
sequence having at least 80% identity to SEQ ID. No. 17.

2. The antibody of claim 1, being an
immunoglobulin, a single chain antibody (scFv), a Fab
fragment, a F{ab')2 fragment, a Fd fragment or a Fv
fragment,

3. The antibody of any one of the preceding
claims, comprising the variable light chain as set forth
in SEQ ID: No. 7 and the variable heavy chain as set
forth in SEQ ID: No. 17.

4. The antibody of claim 3, being a scFv and
having the sequence as set forth in Seqg. ID. No. 24.

5. The antibody of any one of the preceding
claims, preventing oligomerisation of beta-amyloid.

6. The antibody of any one of the preceding
claims, demonstrating the characteristics of:

(i) Binding to both beta-amyloid,; and
beta-amyloids, with a high and substantially identical
affinity;

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

(iii) Not substantially recognizing amyloid
precursor protein (APP) in vivo; and

{iv) Having a solubility of at least 5
mg/ml, preferably at least 10 mg/ml, and more preferably



<220> <223> VL A <400> 10 Ju lle Val Met Thr Gn Ser Pro Ser Thr Leu
Ser Ala Ser

Al a
Pro
du
du
Thr
Ay

ser Gn
Ay Lys
Ser Gy
Phe Thr
Tyr Tyr
Thr Lys

Val dy 151015 Page 3 Asp Arg Val Ile Ile Thr Cys Arg
ser Ile Ser ser Trp 202530 Leu Ala Trp Tyr Gn G n Lys
Ala Pro Lys Leu Leu lle 3 4045 Tyr Lys Ala Ser Ser Leu
val Pro ser Arg 'he Ser y 505560 Ser Ay Ser Ay Al a
Leu Thr Ile Ser Ser Leu G n Pro 65707580 Asp Asp Phe Al a
eyslenatG2h dAyrmlyss SerastyedTapcdhdiBdI0T RN @cCh¥dG P
heHaThha Vehghgh, Gy 100105 <210> 11 <211> 108 <212> PRT

7. The antibody of claim 6, further
demonstrating the characteristic of:
(v) Binding beta-amyloid plagques.

8. The antibody of any one of the preceding
claims, being chemically modified.

9. The antibody of any one of the preceding
claims, being linked to a therapeutic agent.

10. The antibody of any one of the preceding
claims, being linked to a label, in particular to %Cu.

11. The antibody of any one of the preceding
claims for use in diagnosis or screening of a subject

(i} for amyloidosis,

(i1) for Alzheimer’s disease or

(iii) for determining a subject’s risk for
developing amyloidosis or Alzheimer’s disease.

12. The antibody of c¢laim 11, wherein the
diagnosis is done by PET imaging.

13. A nucleic acid sequence encoding the
antibody of anyone of claims 1 to 7.

14. A vector comprising the sequence of claim
13.

15. A host cell comprising the sequence of
claim 13 or the vector of claim 14.

16. A method of producing the antibody of any
ocen of claims 1 to 7, comprising the steps of



<213> Artificial <220> <223> VL B <400> 11 Gu Ile Val Leu Thr Gn
Ser Pro Ser ser Leu ser Ala Ser Val Ay 151015 Asp Arg Val Thr Leu
Thr Cys Arg Ala Ser Gn Ay Ile Arg Asn G u 202530 Leu Ala Trp Tyr
Gn Gn Arg Pro Ay Lys Ala Pro Lys A;Lg Leu Il e 354045 Tyr Ala Ay
Ser Ile Leu Gn Ser Ay Val Pro ser Arg Phe Ser Ay 505560 Ser Ay

ser Ay Thr Qu Phe Thr Leu Thr Ile ser ser Leu Gn Pro 65707580 G u

Asp Val Ala Val Tyr Tyr Cys @ItLGirhgT)theTMbssed&el_:etblzf’[_)dla'zﬁ.\{% 1%5298§:i1
Met Phe Ay @ r As l.e L 100 < >, <211>
Y00 <o125 proBFsLoRd] HhE dPlodh el ¥onthdal 3800 Wik iHoay!

{ii) Recovering the antibody from the
culture.

17. 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 10.

18. The pharmaceutical composition of claim
17, being suitable for intranasal, subcutaneous,

intrathecal, intracranial or intravenous administration.

19. A test kit comprising the antibody of any
one of claims 1 to 10.

20. A method of diagnosis comprising the

steps of

(i) Labelling the antibody of anyone of claims 1 to
10;

(ii) Administering an effective dose of said

antibody intranasally or systemically to a subject;
and

(1ii) Detecting the concentration and/or presence of
the labelled antibody in body parts of the subject.

21. The method of claim 20, wherein the
antibody is labelled with a positron emitting isotope.

22. The method of any one of claims 20 to 21,
wherein the antibody is labelled with 5%cu.

23. The method of any one of claims 20 to 22,
wherein the subject undergoes PET imaging in step (iii).



‘Gu-lle Val Met Thr Gn ser Pro Ala Thr Leu Ser Val Ser Pro Ay

© 151015 GQu Ser Ala Ala Leu ser Cys Arg Ala ser Gn Ay Val Ser Thr
Asn 202530 Val Ala Trp Tyr Gn Gn Lys Pro Gy Gn Ala Pro Arg Leu
Leu Il e 354045 Tyr Ay Ala Thr Thr ArngIa Ser Ay val Pro Ala Arg
Phe Ser Gy 505560 Ser Ay Ser Ay Thr Gu Phe Thr Leu Thr Ile Asn
Ser Leu G n Ser 65707580 A u Asp Phe Ala Ala Tyr Tyr Cys G n A@n Tyr
Lys His Trp Pro P2é.858698nTilpodinroPheyGopeGehaGhy Thio Ly Adal ueku
Ile Lys Arg 0 < g;ll;l > , < Artificial
<220> <223> VI ]l% %ﬂé Egég%m&ng%iar a Oéé%%lfﬁrERéﬁg%? ’Pr(g{Ser Val Ser
Ala Ala Pro @aftGCHli‘BlﬁiBh?_’;F%eﬁa? Diffeaskeangd/osyRasEYved y Ser Thr
ser Asn |le GrypuAspadson 202530 Tyl MalimSer sTaPsdyse G n G n Leu Pro
Gy Thr Ala Pro G n Leu Leu



354045 Ile Tyr Asp Asn Thr Lys Arg Pro Ser Ay Ile pro Asp Arg Phe
Ser 505560 Gy Ser Lys Ser Ay Thr Ser Ala Thr Leu Ay-lle Thr Ay
Leu G n 65707580 Thr Ay Asp Qu Ala Asp Tyr Tyr Cys @y Thr Trp Asp
" Ser Ser Leu 859095 Ser Ay Val Val Phe Ay Ay Ay Thr Lys Leu Thr
Val Leu Ay 100105110 Page 5 <210> 14 <211> 108 <212> PRT <213>
Artificial <220> <223> VENEALET ™A Gu 11e val Leu Thr Gn Ser Pro
Al a<dfibs lepareh Aecu Ser Pro Ay 151015 G u Arg Ala Thr Leu ser Cys
Arg Al a SefvesatyTief Zusdchhr Prgrekmyat X3rsgdpinieuy Ala Trp Tyr G n Gn
Lys 0 - P I u e p Thr Ser Lys
A o A8 et G e Ry e etk

<130> P102817PCO0

<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 sSer Asn Leu Ala Ser
1 5

<210> 3

<211> 9

<212> PRT

<213> Mus musculus

<400> 3

GIn Gln Trp Arg ;hr Asn Pro Pro Thr
i

<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 GlIn
1 5 10 15

Gly
Page 1



Ser Ay ser Ay Thr Asp Phe Thr Leu Thr Ile ser Ser Leu Gu Pro
65707580 A u Asp ser Ala Leu Tyr Tyr Cys Gn Gn Arg Asn Ser Trp Pro
H s 859095 Thr Phe Ay Gy Ay Thr Lys Leu Qu Ile Lys Arg 100105
<210> 15 <211> 109 <212> PRT <213> Artificial <220> <223> VL F <400>
15 ser Tyr Val Lett Thr Gn Pro Pro Ser Val Ser val Ala Pro Ay Gn
151015 Thr Ala Thr Val Thr Cys Ay Ay Asn ASP Ile Ay Ser Lys Ser
Val 202530 H's Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro val Leu Val
Val j%&j 045 Asp Asp Ser Asp Arg Pro Ser Ay Ile Pro Gu Arg Phe
Ser <832y Sewr 505560 Asn ser Gy Asn Thr Ala Thr Leu Thr Ile Arg Arg
val <8% Alug ®sguB5707580

<400> 6
Tyr Gly Gly Leu Arg Pro Tyr Tyr Phe igo Met Asp Phe
1 5 -

<210> 7

<211> 108

<212> PRT

<213> Artificial

<220>
<223> VL of ESBA212

<400> 7
Ala Asp I1e 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 Arg Ala Ser Ser Ser ggT Asn Tyr
20 25

Met His Trp Tyr GIn GIn Arg zgo Gly Lys Pro Pro zgs Ala Leu Ile
35

Tyr Ala Thr Ser Asn Leu Ala Ser Gly val Pro ggr Arg Phe Ser Gly
50 55

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 Gin Gln Trp Arg Thr Asn Pro Pro
85 90 95

Thr Phe Gly G1In Giy Thr Lys Leu Glu val Lys Arg
100 105

<210> B8

<211> 108

<212> PRT

<213> Artificial

<220>
<223> vi of Framework 2.3

<400> 8§

Ala Glu Ile val Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala ier val
1 5 5

Gly Asp Arg 531 Thr Leu Thr Cys égg Ala ser Gln Gly §8e Arg Asn

Page 2



Page 6 Asp Qu Ala Asp Tyr Tyr Cys G n val Trp Asp ser ser Ser Asp
Hi s 859095 Asn Val Phe Ay ser Ay Thr Lys val Qu Ile Lys Arg 100105 -
<210> 16 <211> 109 <212> PRT <213> Artificial <220> <223> VL G <400>
16 Leu Pro Val Leu Thr Gn Pro Pro ser Val ser Val Ala Pro Ay Gn
151015 Thr Ala Arg Ile ser Cys Ay Gy Asn Asn Ile Qu Thr Ile Ser
Val 202530 His Trp Tyr Gn Gnpn L Pro y.Gn Aa Pro Val Leu Va
Val Géér"e%\"%64§"pA§3b’" ﬁi‘ﬂ) G?arﬁg afmA}l%y L) Aggrzﬁ Qyﬁ IAgg I5reg G u Arg Phe
Ser Ay Ser 505560 Asn ser Ay Asn Thr Ala Thr Leu Thr Ile ser Arg
Val u Ala Ay 65707580 p Gu Tyr r n Val Trp Asp
Ser If%;g)égeaﬁapg% m I %gj@gé&n ser G'IASIr q{a'lb‘sg%o yer JIYe SQ%TQ

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

Glu Asp val Ala g§1 Tyr Tyr Cys Gln ggn Tyr Tyr Ser Leu ggo Tyr

Met Phe Gly G%B Gly Thr Lys val Asp Ile Lys Arg
i

<210> 9

<211> 107

<212> PRT

<213> Mus musculus

<400> 9
Asp Ile val Leu Thr GIn Ser Pro Ala ige Leu Ser Ala Ser ;go Gly
1 5

Glu Lys val Thr Leu Thr Cys Arg an ser Ser Ser val ggn Tyr Met
20

His Trp Tyr Gln Gin Lys Pro Ggy ser Pro Pro Lys an Trp Tle Tyr
35 4

Ala Thr Ser Asn Leu Ala Ser Gly val Pro Asp ggg Phe Ser Ala Ser
50 55

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

Asp Ala Ala Thr gyr Tyr Cys Gln GlIn ggp Arg Thr Asn Pro SEO Thr
5

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

(1;'lu ITe val Met Thr Gin Ser Pro Ser Thr Leu Ser Ala Ser \1,'%1 Gly
5 10

Page 3



val Val Phe Ay Gy Ay Thr Lys Leu Thr Val Leu Ay 100105 <210> 17
<211> 122 <212> PRT <213> Artificial <220> <223> VH of ESBA212 <400>
17 Gn Val Gn Leu Val Gn Ser Ay Pro Qu Val Lys Lys Pro Ay Ala
151015 ser Val Lys val Ser Cys Thr Ala Ser Ay Tyr Thr Phe Thr Gu
$yr 202530 Thr Met His Trp Val Arg Gn Ala Pro Ay Gn Ay Leu G|
rp t, 35 I rQ - Ty rHHy Ser Tyr lle
Arg s“‘"%eﬁ%gggqu%ég%o" gg%%rﬁﬂé’ ﬁrﬁ%gﬁé& Thrp Val A>s/p Arg
ser ser Ser Thr Ala Tyr 65707580 Met A u Leu Thr ser Leu Thr Ser Asp

Asp Thr Al ?gpvq'lyr Bih GFWLy@’EB(ﬁ%QQg@s Ala Pro Lys Leu Leu Tle

Tyr Lys Ala Ser Ser lLeu G}u ser Gly val Pro ggr Arg Phe Ser Gly
50 5

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

Asp Asp pPhe Ala E?r Tyr Tyr Cys GlIn ggn Tyr Lys Ser Tyr ggp Thr

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

<210> 11
<2131> 108
<212> PRT
<213> Artificial

<220>
<223> VL B

<400> 11

Glu ITe val Leu Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Leu Thr Cys Arg %1a Ser Gln Gly Ile ggg Asn Glu
20 5

Leu Ala Trp Tyr GIn Gln Arg 250 Gly Lys Ala Pro h%s Arg Leu Ile
35

Tyr Ala Gly Ser Ile Leu ng Ser Gly val Pro égr Arg Phe Ser Gly
50 5

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

Glu Asp val Ala Vg] Tyr Tyr Cys Glin ggn Tyr Tyr Ser lLeu Sgo TYr
8

Met Phe Gly Gln Gly Thr Lys val Asp Ile Lys Arg
100 105

<210> 12

<211> 109

<212> PRT

<213> Artificial

<220>
Page 4



Ala Arg Tyr Gy Gy Leu Arg Pro Tyr Tyr Phe Pro net AS Phe Trp
100105110 Gy Gn dy Thr Leu val Thr val ser ser 115120 <210> 18
<211> 123 <212> PRT <213> Artificial <220> <223> VH of Franework 2.3
<400> 18 dn val An Leu val Gn Ser Ay Ala Qu val Lys Lys Pro Ay
Ala 151015 ser Val Lys Val Ser cys Thr Ala Ser Gy Tyr Ser Phe Thr

A y<2Pgr 2026530 Phe Leu His Trp Val Arg Gn Ala Pro Ay @ n Qdy Leu
A u.bpp net 354045 Ay Arg Ile Asn Pro Asp Ser Ay Asp Thr Tyr Ala
G n Lys Phe G n 505560 Asp Arg Val Thr Leu Thr Ar A§p Thr Ser Ile

d yETPhﬂevé(ﬁ"'I’jﬁ’t GH5 767580 Tgﬂ'ehe“rﬁf” 3 TP Ber Asp Asp Thr
Al a val Tyr Tyr s Al a 859095 rg vVal Pro Arg y Thr Tyr Leu Asp

Pro Trp Asp Tyr Phe Asp Tyr 100105110 Trp Ay G nhG¥ Thr ‘Leu Val Thr
Val Glaleperségda Ala Leu Ser Cys Arg gga ser Gln Gly val gsr Thr Asn
20 :

val Ala Trp Tyr GIn Gln Lys Pro Gly GIn Ala Pro Arg Leu Leu ITe
35 40 45

Tyr Gly Ala Thr Thr Arg A}a ser Gly val Pro gga Arg Phe ser Gly
50 5

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

Glu Asp Phe Ala Ala Tyr Tyr Cys Gln gan Tyr Lys His Trp ggo Pro
85

Trp Thr phe 6ly 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
Gln ser val Leu Thr Gln Pro Pro Ser val Ser Ala Ala Pro Gly GIn
1 5 10 15

Lys val Thr Ile Ser Cys Ser Gly ggr Thr Ser Asn Ile géy Asp Asn
20

Tyr val Ser Trp Tyr GIn GIn Lgu Pro Gly Thr Ala zgo Gln Leu Leu
35 4

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

Gly ser Lys ser Gly Thr Ser Ala Thr Leu Gly Ile Thr Gly Leu GlIn
65 70 75 80

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

ser Gly val val phe Gly Gly Gly Thr Lys Leu Thr val Leu Gly
100 105 110

Page 5



115120 <210> 19 <211> 122 <212> PRT <213> Mus nuscul us <400> 19 G n
Val Gn Leu Gn Gn Ser Ay Pro Qu Leu Val Lys Pro Ay Al a Page 8
ser val Lys Ile Ser cys Lys Thr Ser Ay Tyr Thr Phe Thr Qu Tyr
202530 Thr Met His Trp Val Lys Gn Ser H's Ay Lys ser Leu Qu Trp
Ile 354045 Ay Ay Val Asn Pro Tyr Asn Asp Asn Thr Ser Tyr Ile Arg
Lys.Jigy 5Q@5560 G n Gy Lys Val Thr Leu Thr Val Asp Arg ser Ser ser
Thr<Alla Tpe 65707580 Met G u Leu Arg Ser Leu Thr Ser Qu Asp ser Al a
Val <§f§§r Fﬁﬂé.%}/s 59095 Ala Arg Tyr Ay Ay Leu Arg Pro Tyr Tyr Phe
Pro“met ASp' Prié?Trp 100105110 Gy G n Gy Thr ser Val Thr val Ser ser
E

115420
<223> VL

<400> 14
Glu 1le val Leu Thr G1n Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
i 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg gga Ser Gln Thr Leu ggr His Tyr
20

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

Tyr Asp Thr Ser Lys Arg ?ga Thr 6ly val Pro gga Arg Phe Ser Gly
50

ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 : 75 g0

Glu Asp Ser Ala Leu Tyr Tyr Cys GIn gan Arg Asn Ser Trp ggo His
85

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

<210> 15

<211> 109

<212> PRT

<213> Artificial

<220>
<223> VL F

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

Thr Ala Thr ¥31 Thr Cys Gly Gly Sgn Asn Ile Gly Ser E%s Ser val

His Trp Tyr Gin GIn Lys Pro Gly GIn Ala Pro val Leu val val Tyr
35 40 45

Asp Asp Ser Asp Arg Pro s§r Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 5 60

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

Page 6



<210> 20 <211> 124 <212> PAT <213> Artificial <220> <223> vH H <400>
20 Gnval Gn Leu Val Gn Ser Ay Gy Gy Leu Val Gn Pro Ay dy
151015 ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser ser
Tyr 20i2530 Ala Met Ser Trp VaI Arg Gn Ala Pro Gy Lys Gy Leu Qu
Trp Val 354045 ser Ala lle Tyr Tyr Ala
AsprER RN 25885 By TYE césymﬂ\r 6a1P§@° ‘f'ﬁ‘? Slerese§e¥er Egg‘f Eg%o A)s/n s)ér Lys
Asn Thr Leu Tyr 707580 Leu G n Met Asn Ser Leu Arg Ala Qu Asp Thr

Ala Val 59095 Al i s Val Leu Arg Phe Leu G
Lo s el A e R PoooR o eals e arac A9 T e G TR

<210> 16

<211> 109

<212> PRT

<213> Artificial

<220>
<223> VL G

<400> 16
Leu Pro Val Leu Thr GTn Pro Pro Ser val Ser val Ala Pro Gly GIn
1

Thr ala Arg Ile Ser Cys Gly Gly égn Asn Ile Glu Thr %ée ser val
20 )

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

Asp Asp Ser val Arg Pro ggr Gly Ile Pro Glu ggg rhe ser Gly ser
50

Ash Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Arg val Glu Ala Gly
65 70 75 30

Asp Giu Ala Asp gyr Tyr Cys Gln val ggp Asp Ser Ser Ser Sgp Tyr
5

val val phe 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
G1n val GIn Leu val GIn Ser Gly Pro Glu val Lys Lys Pro Gly Ala
1 5 10 15

Ser val Lys gg1 Ser Cys Thr Ala ggr Gly Tyr Thr Phe ggr Glu Tyr

Thr Met gés Trp val Arg GlIn gaa Pro Gly Gln Gly hgu Glu Trp Met

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



Ile Trp Ay Gn @y Thr Leu Val Thr Val ser ser 115120 <210> 21 <211>
108 <212> PM <213> Artificial <220> <223> VH | <400> 21 du Ile Val
Leu Thr G n Ser Pro ser Ser Leu Ser Ala ser Leu Ay 151015 Asp Arg
Val Thr Ile Thr cys Arg Ala ser Gn Ser Ile ser ser Tyr 202530 Leu
Asn Trp Tyr Gn Gn Ly35§3ro Ay Lys Al gPro Lys Leu Leu Ile 354045
Tyr Al 2%l a Ser Ser Ser’@n Ser Ay Val Pro Ser Arg Phe Arg Ay
505560 ser Qu ser Gy Thr Asp Phe Thr Leu Thr Ile Ser Asn Leu G n
Pr o GBS 207580 Gu Ths hePHETAVE! AP ATGrSeTyfercyy &h veSer Tyr Arg Thr
Pro®Phe 859095 Thr Pfe Gy Pro Ay 'I?hr Lys Val Gu ﬁe Lys Arg 100105
<210> 22 <211> 123 <212> PRT

Met Glu Leu Thr ggr Leu Thr Ser Asp ggp Thr Ala val Tyr ggr Cys

Ala Arg Tyr Gly Gly Leu Arg Pro Tyr Tyr Phe Pro Met Asp Phe Trp
g 10% Y 105 110

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

<210> 18

<211> 123

<212> PRT

<213> aArtificial

<220>
<223> VH of Framework 2.3

<400> 18

cln val GIn Leu val GIn 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 HMis Trp val Arg Gln Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly Arg Ile Asn Pro Asp ggr Gly Asp Thr Tyr gga GIn Lys Phe Gln
50

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

Glu Leu Thr Ser Leu Thr Ser Asp Asp ggr 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 Gin Gly Thr Leu val Thr val Ser ser
115 120

<210> 19

<211> 122

<212> PRT

<213> Mus musculus

<400> 19

Gln val Gln Leu Gln G1n Ser Gly Pro Glu Leu val Lys Pro Gly Ala
Page 8



<213> Artificial <220> <223> VH 3 <400> 22 Val G n Leu Val G n Ser
Ay Ala Qu Val Lys Lys Pro Gy Ala ser 151015 Val Lys Val Ser Cys
Thr Ala Ser Ay Tyr ser Phe Thr Ay Tyr Phe 202530 Leu His Trp Val
Arg Gn Ala Pro Ay Gn Ay Leu Qu Trp Met Ay 354045 Arg Il e ASP
Pro Asp Ser Ay Asp Thr Ile Tyr A&\Ia Gn Lys Phe G n 505560 G Il Leu
ThrlSer Leu Thr Bet' Asp Asp ThriNa val Tyr TyrBO/s Al a 859095 Arg
Val Pro Arg Ay Thr Tyr Leu Asp Pro Trp Asp Tyr Phe Asp Tyr 100105110
Tr ps&it waGlys@le Jor cyeuyvahrTser Gl Tsemhsdhe 18 ¥10> 23 <211> 122
<212> PRT <218 Artificial <220> <223> VH K <4b0> 23

Thr Met His Trp val Lys GIn 2Sr His Gly Lys Ser igu Glu Trp Ile
35

Gly Gly val Asn Pro Tyr Agn Asp Ash Thr Ser E%r Ile Arg Lys Leu
50 5

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

Met GTu Leu Arg ggr Leu Thr Ser Glu ggp ser Ala val Tyr g?e Cys

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

Gly GIn Gly Thr ser val Thr val ser Ser
115 120

<210> 20

<211> 124

<212> PRT

<213> Artificial

<220>
<223> VH H

<400> 20
G1ln val 6In Leu val GIn Ser Gly Gly Gly Leu val Gln 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 ggr Trp val Arg Gin ﬁéa Pro Gly Lys Gly kgu Glu Trp val

ser Ala Ile ser Gly Ser ggy Gly Ser Thr Tyr g%r Ala Asp Ser val
50

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 ggr Cys
a5

Ala Ala His val Leu Arg Phe Leu Glu Trp teu Pro Asp Ala Phe Asp
100 105 110
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Gu Val Gn Leu Val Qu Ser Ay Ay Ay Leu Val Gn Pro dy Ay

151015 ser Leu Arg Leu ser Cys Ala Ala Ser Gy Phe Thr Phe Ser Ser
Tyr 202530 Ala net Ser Trp Val Arg Gn Ala Pro Ay Lys Gy Leu Qu
Trp Val 354045 Ser Ala Ille Ser Ay Ser Ay Ay Ser Thr Tyr Tyr Al a

Asp e R G Yafr-g-Rg &V skbe Ser Arg Asp Asn ser Lys
Asnlﬁan ”?_qgg;%a ‘g‘g’#ﬁ%@éo 1130 Grn met Asn Ser Leu Arg Ala G u Asp Thr

Ala Val Tyr Tyr Cys 859095 Ala Lys Asp Ala @y Ile Ala Val Ala Ay

Thr< Phe Asp Tyr Trp 100105110 Ay G@n Ay Thr Leu Val Thr Val Ser
Ser . FE91$Hg<210> 24 <211> 250 <212> PRT <213> Artificial <220> <223>

ESB&2D2 <%00> 24 Ala Asp Ile Val Leu Thr Gn Ser Pro Ser Ser Leu ser
Al a<¥epr \rtifEighs page 11

<220>
<223> WVH I

<400> 21
Glu Tle val Leu Thr GIn Ser Pro Ser Ser Leu ser Ala ser Leu Gly
1 5 10 15

Asp Arg val Thr Ile Thr Cys Arg Ala ser GIn Ser Ile Ser ser Tyr
20 25 30

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

Tyr Ala Ala Ser Ser Ser GlIn Ser Gly val Pro ggr Arg Phe Arg Gly
50 55

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

Glu Asp Phe Ala Thr Tyr Tyr Cys GIn g?)n Ser Tyr Arg Thr ggo Phe
85

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

<210> 22

<211> 123

<212> PRT
<213> artificial

<220>
<223> VH I

<40Q0> 22
val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala Ser
1 5 10 15

val Lys val Ser Cys Thr Ala Ser ggy Tyr ser Phe Thr g%y Tyr Phe
20

Leu His Trp val Arg Gln Ala Pro Gly GIn Gly Leu ggu Trp Met Gly
35 40

Arg Ile Asnh Pro Asp Ser géy Asp Thr Tle Tyr gga GIn Lys Phe Gin
50

Asp Arg val Thr Leu Thr Arg Asp Thr Ser Ile Gly Thr val Tyr Met
Page 10



Gy Asp Arg Val Thr Leu Thr Cys Arg Al a ser ser qser Val Asn Tyr
202530 Met His Trp Tyr Gn Gn Arg Pro Ay Lys Pro Pro Lys Ala Leu
Pro Ser Arg Pile

I1e 354045 Tyr Ala Thr

Ser Asn Leu Al a ser

Ser Ay 50.5560 Ser Ay Ser Ay Thr A u Phe Thr
Leu G n Pro 6570758

Thr®Asn Pro Pro 859
Arg Ay Ay Ay Gy
sercl@ yetdrgr Gey L@uyTiBeFer] A8 2GR 2
Bro dy Ala 1301

d u Val

Lys Lys

ser Ay Tyr Thr
G mnal EBWDchiqﬂrﬁ
Tyr Asn Asp A8

A u Asp Val
5, Thr
100105110 ser

Phe Thr G u Tyr
QiynTid yyiLégu
Ser Tyr

Thr

Trp Gly Gln Gly Thr Leu val
115

<210>
<211>
<212>
<213>

<220>
<223>

<400
Glu val
i

Ser Leu
Ala Met

ser Ala
50

Lys Gly
Leu Gln
Ala Lys
Gly Gln

<210>
<211>
<212>
<213>

<220>
<223>

<400

23
122
PRT

artificial

VH K
23
Gln

Arg

ser

35

ile

Arg

Met

AsSp

Gly

115

24
250
PRT

l.eu

Leu

20

Trp

ser

rhe

Asn

Ala

100

Thr

val

ser

val

Gly

Thr

ser

85

Gly

Leu

Artificial

ESBAZ212

24

Glu

cys

Arg

Ser

Ile

70

Leu

Ile

val

Ser

Ala

Gln

Gly

35

ser

Arg

Ala

Thr

108

Phe GAIy?SGy

Ay Vval
Leu Thr

Il e Ser Ser

al Tyr Tyr Cyggdn Gn Trp Arg

n Ay Thr

o Val e

Lys Leu GQu Val Lys

Ser

Lys™ Val

Arg Lys Leu T

Thr val ser ser

120

Gly

Ala

Ala

40

Gly

Arg

Ala

val

val
120

Gly

ser

25

Pro

Ser

Asp

Glu

Ala

105

Ser

Gly Leu
10

Gly phe
Gly Lys
Thr Tyr
Asn Ser

75

Asp Thr
a0

Gly Thr

Ser

val

Thr

Gly

TYr"

60

Lys

Ala

Gly

Glin

Phe

Leu

45

Ala

Asnh

val

Phe

Pro

Ser

30

Glu

Asp

Thr

TYPr

Asp
110

185190

Gly
15

Ser
Trp
ser
l.eu
Tyr

95

Tyr

Gly

Tyr

val

val

TYr

80

Cys

Trp

Ala Asp Tle val Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala igr val
1 5

10
Page 11

Gy dy dy Ay
T e ss\/éFaG n Ser Ay Pro

140 Ser Val
145150155160 Thr

ser

CS Thr Al a

Met His Trp Val Arg
AMop T S §8 T 778" R " G y val Asn Pro



Gn Ay Arg Val Thr Leu Thr Val Asp Arg ser Ser Ser Thr, Ala T
195200205 Met G u Leu Thr Ser Leu Thr ser Asp Asp Thr Al a Valy;yr Tyr
Cys 210215220 Ala Arg Tyr Ay dy Leu Arg Pro Tyr Tyr Phe Pro Met Asp
Pile Trp 225230235240 Ay @n @y Thr Leu Val Thr Val Ser Ser 245250
<210> 25 <211> 20 <212> PRT <213> Artificial <220> <223> |inker

<400> 25 dy Gy dy dy ser Ay Ay Ay dy ser Ay Ay Gy @y Ser
a ye%l@darﬁ;ﬁs& Gthr Gy TRerCYSArE2A T Sep Sep 1588 éﬂ%ﬁf"PRT <213> Hono

!
sapi ens <4007%26 Ala Ile Ile @y Leu net Val
Page 13 y ; y Ay Val Val 1510

Met His Trp Tyr GIn GIn Arg Pro Gly Lys Pro Pro Lys Ala Leu Ile
35 40 45

Tyr Ala Thr Ser Asn Leu Ala ser Gly val Pro ggr Arg Phe Ser Gly
50 - 55

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

Glu Asp val Ala V?1 TYr Tyr Cys Gin ggn Trp Arg Thr Asn ggo Pro
8 .

Thr phe Gly Gln 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 Gln Ala Pro Gly Gin Gly Leu Glu Trp Met
165 170 175

Gly Gly val Asn Pro Tyr Asn Asp Asn Thr Ser Tyr Ile Arg Lys leu
180 185 190

Gln Gly Arg val Thr Leu Thr val Asp Arg Ser Ser 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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<400 25
Gly cly 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

<211> 11

<212> PRT

<213> Homo sapiens

<400> 26

Q'Ia Ttle Ile Gly Leu Met val Gly Gly \:{81 val
5
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