10

15

20

25

30 -

| MPROVED PROTOFI BRI L SELECTI VE ANTI BODI ES AND THE USE
THEREOF FI ELD OF I NVENTION This invention pertains to

w0 b@7posgsent i on, treatnment and di agnosi s of PCT/SE2007/000292
neur odegener ati ve di seases, jn particular Al zheiner's
di sease, and other simlar disease. Mure precisely, to
high affinity 10 7M preferably 10 s M even | ess
t hanl O~9M or | ess than 10 10M or 10 11M anti bodi es,

oGN3} P TOFuRRY, Sid g AN TR0, A i yse gpmmeor

| g&A4 subcl ass or conbi nations thereof or mutations

thereof, retaining high Fc receptor binding and | ow

ad (Cqg) binding, effective in clearance of Ab
FIEIRTO'FqN\kEN*riO d with reduce risk of inflamation,

CKGROUND Al zheiner's disease (AD) is a progressive

This laﬁ@ntiomrmvtem ibthe presientele gesareat inddidgmsisddmenmdsgangrative
dlseas%,g Qiﬂ ta{‘t{cglar gr%ﬁr%ﬁ%%rapglsgaﬁg %%d%ﬁ{e?lsmh@% sreg%nlglsor? 91160 sg'ly, to high
affinityokli| Mt preferatfly 6 Mygvemleghihyn BYAM br tesethpop 04 @rio!! M

aniib Sy S So O P R PR RS e g and of 1eG

class 8t %’GlQSrng@ @ubcmasw)k Eblﬁbi%aﬁ&gsrthél’eéﬁeorfrhhﬁtﬁﬁdrﬁrtﬁerea_ﬂ" fstaining high
neur opat hol i nvol ves both extracel lular and

Fe reqeptor hending O‘é’r%ly(pd ghbinfling, gffestise ederrarrepd<ift rrotofibeils and
w1th1%fiﬁcrea}fs‘f<|df‘1‘ﬁ qu%mrc,l ts, referred to as neuritic
Y

aques, nmain consi st of anyloid beta protein (Ab)
surrounded by dystrophlc neurites (swollen, distorted

processes). Ab within these extracellul ar
BAC@%@I{@) SSe: Wit .

are fibrillar inits character with a

Alzhdimpy e disetbe $ABR s §1§1fogﬁ{s$i{/6 andM¥relversibietdir 6t osdrhidveCdsorb&
stained with certain e.g. Conga Red, and displ ay
causing ¢qepive; HEmgR and bR EnpaprRes. diria fhsehesticarmag cause of

demeﬁ‘t‘i’epi‘l?lt‘cﬁéi el*é%rlﬁ?o%ﬂati&rﬁaffécﬁﬁg Hu%hlys.‘I% BT RpLRALBE Ybdel 65 years and
aques are definition t he generic term

20% %hwi: 8D arearybagd. 443 1Scchawptea@@d bsu ppinsBYs HNbRY|apg iprogressive

deteribfiiofl ﬂ'% {sf&dthﬁ?e @ﬂf&f fuREtdnls e ﬁe%@a%gﬁc{\%g}%%%sg th extracellular

consi t'ous structur
and irttelcelbdér drgyrapkitiicsprofRiesns dqmﬂl[lm éféd emlfradeidiﬂﬂt debostts, aefﬂﬁed to as

v L BSLRRRRPLSH 5 S G LS BEE B B

neuntte@(sg\loﬁed efigsitéSnduRondl @rdeedes). AB@Vlﬂilﬂﬂﬁ@é&th&C@Mmlheddp@sns are
r AD, as carried out post norte AD brains als

fo
fibrillgy %Tséiha’i‘?ﬁ@F Wé@@rﬂ-g egled ,s]ﬁeet structure AB in these deposits can be stained
with certain dyes, e.g. Congo Red, and display a fibrillar ultra structure. These characteristics,

adopted by AP in its fibrillar structure in neuritic plaques, are the definition of the generic
term amyloid. The classic intracellular AD pathologic lesion is the neurofibrillary tangle
(NFT) which consists of filamentous structures called paired helical filaments (PHFs),
composed of twisted strands of hyperphosphorylated microtubule-associated protein tau.
Frequent neuritic plaques and neurofibrillary tangle deposits in the brain are diagnostic
criteria for AD, as carried out post mortem. AD brains also display macroscopic brain
atrophy, nerve cell loss, local inflammation (microgliosis and astrocytosis) and often cerebral

amyloid angiopathy (CAA) in cerebral vessel walls.
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atrophy, nerve cell loss, local inflammtion
(mcrogliosis and astrocytosis) and often cerebral
wa@pgoaogisangi opat hy (CAA) in cerebral vessel wedT/SEZDWI000292
forms of Abpeptides, Ab40 and Ab42, are the dom nant
species in AD neuritic plaques while Ab40 is the
prom nent species in cerebrovascul ar anyl oid
Two ﬁﬁﬁl@ of aigdptiddsh APED aﬁlAﬁﬂﬂitak@thadbhﬂlhdnit isecitls |11®WD°heutr1®1c plaques

nuo I formadfr er tein c
while R Tpht et ¢ G Rese By RS rEd Pty
EnzyRBfc &Eﬁvﬁd‘s'a’ll@ﬁveﬁﬁ b @mtigudulyfokme®from ePfarée'F ﬁrd’igﬁléalled the

Two maj or APP processing events through b-

amylejd PEUESORBOIGR (ABP} indtlehesbhy §nd\AEb@félen§@d $1tbﬂﬁcta/muaﬂ1@eb\s of the
body 6 tha fd}gﬁynﬁ%@ﬁ@%égﬁ% et ﬁ{r&ﬁo%? ng\é%tca%e ’gtt)tlvrt(legeeinﬁ%lgs AB

gener at | avage I nsi sequence
prodlmﬁélzﬂ, wiiikset acthird @ﬁZymlS%&dbG&)creta'dweprAbﬂﬁs A$ @néraﬁd)ryb)v\deavage

iSRG SRt SRS S PR

amindy¢ld dxﬁigqﬁ'pﬁde aedtwioasinbRcds Gkt 3t tAQQregRihgs, iaBtémpared to AR40.
|.ar ger ures_qf Ab pept{des (Jarret 1993) such
ABA2if ey ropliQYe, Andlpes motS e by AEHERERLE 119 lareepsietyes

peptlc[érs gy ";étqr%’.l? )Ssu@fl aé\gﬁfdlf%fsl ﬁ? tiRiefsl RRBitliPardrs AW %W?'&B

i nsol ub her structures are all |éess

protOﬁbrdlrS@p Mkﬁl@ﬂ&n%ﬁ ﬁbnﬂ@ @reehyd,n@phomeeeﬂé ipgodirtde, whileghepther structures
e PR B S 8 i

individnaglly definet datedam tl’rem: bm@hyaspgal and siridtenl appearahane.gah electron
sis wWth, size-excl usi

micreE g DL PR b B Rt ol HBBLpEHsee-ehsion

chronﬁh%érbﬂ&}‘/@éﬂtéfmwz’fhé@e lAB SHpaide !pbﬂwﬂl%ﬂ? %@ Wwill Qfa@ually assemble
varl ous, hi gher nolecul ar structures o durin

into qxqapgug]ygher m\g}ecw srciugespIAR @ﬁg}gythg@é& Peperlel 1ch 1s a strongly
age- d%e?ﬁ@%mor&\@rl WilPGGNF e RE dl?‘lq{fe if”chls laf&en fn%'céss%%?ﬁgﬁl&e rapidly.

0cess occufs nore ra I's 1S the core o
This s élwmye df haseapbidhggsod gthemﬂ” @AW bh cllaansf@lat ABR

0 Is and th asse
procef i, P ERE <00 shi ot SForly Ty artpee Lol SRRl agenea
causeADATA All ot}henelnepathxﬂagyhoﬂ A)D)brﬁlfl aAdDthe Fghipt@nsof AD such as
ons O S s denent are so ow caused by
demeji B SReRA Lo G AD T ErBRHIed RS AL ot |
di fferent |engths |.e. 1- 39, 1- 40, 1-42 and 1-43 and
fragnents sizes i.e. 1-28 and 25-35. Truncations_m ght

AP cagcasit inditferrat F@ng&smenlﬁ%fmc k2 p@%wéeand/ﬁragmeﬁ@wes 1.e. 1-28 and

al it
25- 359? | ns%q E@ﬁ%h@(?% QEN%ﬂﬁﬁﬁE P?e Culpr&cfeoA”l aVI nBﬁ‘&e%scan
aggregate gué ftr soduhle aiterwdfamsmad fireso luébheoifilyiilsptagks nddcular form having a

unlqu@ Prﬁcerur ¥con’¥b B a%d@oophysmal prop%)ﬁ?fnﬂonbmerlc APB1-42 for example, is
a 42 amino acid long soluble and non toxic peptide, that is suggested to be involved in normal
synapse functions. Under certain conditions, the AB1-42 can aggregate into dimers, trimers,
tetramers, pentamers up to 12-mer and higher oligomeric forms, all with its distinct
physicochemical property such as molecular size, EM structure and AFM (atomic force
microscopy) molecular shape. An example of a higher molecular weight soluble oligomeric
AP form is the protofibril (Walsh 1997), which has an apparent molecular weight >100 kDa
and a curvelinear structure of 4-11 nm in diameter and < 200 nm in length. It has recently

been demonstrated that soluble oligomeric AP peptides such as AP protofibrils impair long-
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a 42 amino acid | ong sol uble and non toxic peptide,
that is suggested to be involved in normal synapse
wo eovetiososs. Under certain conditions, the Abl -B@I/SE2007/000292
aggregate into dinmers, trinmeys, tetramers, pentaners
up to 12-ner and higher oligoneric forms, all with its
di stinct physicochem cal property such as nol ecul ar :
term BcbtzmiatiEM(bTPm measiraolsyARMq plasiivity thab icthonght rtcmmibptyr)lemory

s R SR B3 (D PR S P DBl S B perices

displz(y\/iﬁh&{(hnﬂ:&%%founﬂ lllﬂhbllttﬁfji effoctahak N oﬂTD'fﬂ"B 31111 ghaabrwnﬁj lkdly due to
>100 kDa and a_.curyveli r.. Sfructur - nmin

their gffongapepengittof °§G@W°F%‘&1éﬁlwb"? 12&# s recently been
dermnstrat ed that soluble oligonmeric Ab peptides such

Ab protofibrils inpair |ongtermpotentiation (LTP)
Thereaarﬁébg @ther srlublewdigemerip farmsidesariped fmthelideratyon idpnt are distinctly

LA TR 5L M Bt Uy L BEASEIRA B i

Ligard) ghiraernif98). o apalysio vfid DDhirdvietled pregbfisnntlysarallglotnlar

T, t h b Jik d to.t
specifif s 6Py AEnE R A kg S Ge T SeieRE g T2 Folhapine 1996)
AnotHdr€6:en Rrealled ASPD(N&&I&&thQﬂo&ISE (#8947 2003). ASPD®re spherical
described in the literature t are distinctly

oligoggexsiod 4G LomcHy stussssheed rhEHSTEN A Blyshe PICerg mATe toxic
than 1'0%&76%0(11@%&9& dberi '2Y5 Phisfigsi lﬁg aﬁib& %gk%‘)ort(ﬂélﬁl?@creht discovery

AFM anal ysi's of ADDL reveal m nant |
of thes&mtlb (GO MV PI myjasion.exhich causgs Grly- ¢m¢TaAEr(éfSt20é’2/iO-1 é?d Al

Nzlsb%{z) ? e' ; |2?55|mﬂxes }Q@l'g%:%g %ggé{ R}Téelg?%éé ! H‘ge ds]egggri_cb Ih/lutatlon

carrie2O®3) theASPResrate Sptigits OﬂAB Pepiiders AefticAB40tand Arctic AB42. Both

Toxicity . studj showe hat spherical .ASPD >10
Arotig A0 ﬂl@# argt M@twﬂn}l ISy fisembledpipdhighes &g lecular
structa&@ 3x. prEfoi%rllsd TRud) ke SAhARHicTHRPARkmM T8 ARER Mutation suggests
di scovery of the Arctic (E693) APP nutation, which

that thexspdede hl@h@ryn@wg@lﬁr rotofibgloae spigpADang | contginsesppeific unique

epito eahglegagga Seasyé Bit ation is located inside the Ab
epti de sequence. tation carriers WI Il thereby

generate variants of Ab peptides e.g. Arctic Ab40 and

In the%féhelmng é%ésggﬁel (;Ali)a'%é%l%?)%rac u&armn&ﬁél pllr%qu'gg éﬁ% 6Wplcally found in
parenslﬁymlilﬁhnd ﬁse:cl v@,ﬁlspl‘ Tt 151hd s latescomipoged oﬂdﬂ@yl@ﬁﬁ(ﬁ\@g Gmlﬁ(ammo acid
nmechanj sm the Arctic nutation su at . the
long iseitios qﬂﬂéﬁ@#’f -agBIceRiNERePHHeY By ey o 2R griapo
plaqu@ﬂgp&sPLIHnaTH§ s@lu@l@@ﬂi (ﬁli%m&l’ﬂk%ﬁ@m@s%atv@ BSe I%pose(ihg bébktter
di sease epitope". Int ei mer' s disease

diseasgragiglatest atratbé emyicid plespesoihempsl s & Lamre et /il gﬁﬂ’ | Nislund et
al., Zé(ﬂﬁ.ngm'oﬁg these pre-fibrillar intermediate AB species, oligomeric forms have been

shown to elicit adverse biological effects both in vitro and in vivo (Walsh et al., 2002) and
may thus play a central role in disease pathogenesis. Several oligomeric A species of
various molecular sizes are known. Importantly, the conformation of monomeric,
oligomeric and fibrillar forms of A are different and can be targeted by conformational
selective antibodies. The identity of the main AB pathogen is unclear, although some
evidence suggests high-molecular weight AP oligomers to be especially neurotoxic (Hoshi
etal, 2003).
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parenchyma and vessel walls. The plaques are conposed
of anyloid (Ab38-43 am no acid | ong hydrophobi ¢ and
W@ ei7Ae8I6¢ egat i ng pepti des, which gradual |y poPgREEI08E000292
prior to plaque deposition. 4,The soluble Ab oligoneric
speci es have been proposed to be better disease
correlates than the anyl oid plaques thensel ves (MLean
Pathogénialnutkdas i 1n TIHS lopib z«épreattrsoﬁ PlAdin (ARBNhgedehessing early onset AD

nave B debb B b e e eSS B on Cl AT 1A Bses
incredded feveR of AtBr qrhaaﬂﬁef the Vir¥@e A ¥RInSRateIn @693EGP 8 te@REthitBIhe AP

thus play a central role in disease pathogenesis.

domaige Wap ﬁmnélto gorraes theAprmagiion; of projefibeals; laigs Anﬁwle&qm% suggesting
these ?T\gaﬁ%enfll&gaﬂég fb"% o%ea!rf:alga{rgﬁ]é}a[‘t%aggnfcrtfg,? 9?@%}@”@ f29 %é oszlsberth etal,
2001)dTh¢ sleatificaiod O(f e Aretit APFahetdtidy ambiﬁlé ehwataiiomaf tox1c effects for

ve antibo The e ,main Ab
AB oGS SR RRLIEE oo essiate B biePististos: o
hi gh- nol ecul ar vvel ght Ab oli gomers to be especially
neur ot oxi, c et al, 2003) g hogenl c mutatjions in
Active Hémawﬁ%%aﬁ @P%w Shresesitef /é negriscaseatias firgt reported by

(Schei%‘@ézJ d»l mgtTh@Qaﬂgé‘M%r ﬁ)%eiﬂm‘f{ﬁ%'hbﬁ @Qate%@va@fhetﬂb?i%r I8 of AB

APP mutation (Millan et , causes
foundi in eﬁrlélmqr PléQﬁ@lSsAcﬁ(fceAtﬁhﬁIWé phasedy Ik el w‘r@tuve ARPrccination

wsing BB D ek B PRIl e EBo PR e WBcpment

of meAimgotnogphditis in 8 smgk atinber dfipasientdliBdayet er ae AV6S)eThe sidbeffects

.par.ticul arl t hogenj c 2002/.0162129 Al :
scen iR iy fees BTy CSBGA by adialh SRR i pugist Flilla
amyloM @i V&seﬂ%ﬂ@uﬂ@d filsHll2 emb ved Bl OAAdR A QBs@ﬁrokﬁﬁbﬁto the blood-
effects for pr ot ofl brils have increased the focus

brain-harrigh (BBBy @méeﬁh@ an%g%@rwa@%g‘@ﬁw epuldathup generate damage to the

] .
amn WS RGRI G DISHOORH o POl g o
al., 2005 Malregmr oy atrnmon’rymfrthqmrtlgma@tg etiegis dm)@ytethen immune

espol e 80 2518 Ol Rl o ERETREPI S o Byt
activevAg ehmahizetiorlisan ge berwficlal balgdo ABubset af XBDQLitiBgs.

(AN-1792) had to be halted because of the devel opnent

of nmeni ngoencephalitis in a small nunber of patients

Mono(:%@mparnu%d@b sel @8 Yor htmeinsA B BroeditrAs RaveaRen dBschiBES (US
u were |likely caused by anti-Ab anti bodi es
2002/0&@?29

Hid)-aldwi aethog fagenpraty lahl;wmlrfdandftalées b@nalw\/élﬁlmotoﬁbrﬂs

o BRSO SY AR DO R AR SR GUOT e

mutatromdatilites ioooimzdtivnsing pbriddnen staceiye ifoo Aﬂpzotoﬁbnl Selectlve
antibodies. Importantly, these antibodies bind both wild-type AP protofibrils and AB-Arc
protofibrils (PCT/SE 2005/000993).

Antibodies that are selective towards other conformations of AB such as AP fibrils

(O 'Nuallain 2002), micellar AR (Kayed 2003), ADDL (Lambert 2001), have been

described. However, non of these are AP protofibril selective.
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BBB | eading to infiltration of T-lynphocytes into the
CNS (Pfeifer et al, 2002; Racke et al, 2005).
woRNeowsssq only a minority of the participati nBCT/SE2007/000292
patients displayed an i mmune response to the Ab
vacci ne. Although the study ended prematurely, it
seens to inply that active Ab i mmuni zati on nay be
SUMNEK\RYi@FHIHDmNYEN)TK)Nubset of AD patients. Monocl onal

anti hodi es sel ective for 0 bri have
The prsent TsSHEPT BERAIRUS nm%é %’gesmp hgﬁﬂhﬁ JH%S& thap 107 M)
AP pr&%ﬁ%ﬁ%e@edﬁ'vg Bhivb AT %[h@s th@ﬁ?ﬁcﬁsdl}b' 5@«1 a1 @folr @&hbﬁatlon
i nvol ves the use nt heti c Ab42 pepti
theregfog miugations serei, mﬁ tEpepdpisk qfh@ﬂammﬁ% rfmf lamrwqdq nsevention,
?%@ 5¥&m tofibril
tream{ew &%ﬂ {r%'tO%%qdlmé@H ?rpig%}s Iy,%ﬁieg{e ant1 bodi es
neurob¢gededativddisbddelrst e aﬁhbcpdlmlmfve bednl devalvged\by Alassical hybridoma
; hnﬁ@ptOf'béB PCT/SE 2005/ 000993). Anti bodies that are
e PR P “CBP#er conformations of Ab such as Ab
f| brils (O ' Nuallain 2002), nicellar Ab (Kayed 2003),

(Lanbert 2001), have been descrihed. However, non
The nb‘fentl%éléclaﬁeé the,cqnsersys pwino acihbseguencgof iaiaRY-3egippon the

VL addW] ﬁl\éﬁb%lffgﬁ?arﬁfb%aﬁg Eha't Qé'lé‘&fv'egfrblﬁ@ BH?drHequcI Ap 'fém{soi’ ehp

anti1 bodies 1. [g1 |n|ty | ess
protoﬁlvrdts o@nsbtutingébet ‘é%kz mmea disedse ¢piepest canbiged wgtsnamﬁcatmns of

e PR 3R B oy TR P T pmpimen

activdtion ahdjflaveshtjphevent i on, treat ment and di agnosi s of
Al zhei ner' s di sease, Downs syndrone or other
neur odegenerative disorders. Said anti bodi es have been

The cogx&lt B arCArdibBdE Bds AN ingBnt Rabiind lﬂl@&bﬁ}ﬂlﬁndmg Fe-

anti body engi neeri (gl The i nvention_di scl oses
&

Tecep@éh@élﬁ@!}}?l%lmfﬁéacé@f déa daitee fgrctipn hasckmamwﬂ@g%ﬁsavw

m&g H chains from anti bodi es that selectively
indl agwaﬁlgorr\é/rchbforrrs I.e. Abprotoflbrlls

constituting the "Al zhel nmer di sease epi tope conbi ned

Wi t h d'fic i ONs.0 r&gion to re .
sy ARty PRl iioRabl SRR ey Fiadefe g flipvine
distincltivh@ AR tas @6ibxal it® Gthaﬂldldvﬂf 1|1rﬁmil’ﬁith@ﬁpeuﬂib ereat@ieat motalities:

regi on of an anti body has many i nportant functions
not abl y bi ndi ng Fcreceptors and conpl enent factor Clg.

1) st @LdRE At AP BrdiesbAIs Mkhi Marifivaied to avoid
2)  reduces the risk for inflammatory side-effects i.e.
meningioencephalitis, by low or no binding to complement factor Clq
3) high affinity antibody reduces the clinical dose needed for an effective
treatment _
4)  provides a modality of accurate dosing
5) less binding to AP fibrils in the blood vessel wall i.e. CAA, reducing the risk for
inflammatory side-effects.
6) Less antibody is bound in the periphery, thus more will cross the blood brain barrier

and be available for binding and elimination of AB oligomeric forms in the brain.

One aspect of the invention is the discovery of the antibody consensus amino acid

sequence of the CDR regions that bind human wild type AP protofibrils (Example 1). This
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inflammtory reactions. In summary, this type of high
affinity protofibril selective antibodi es have the
wo 20700876 di stinct advant ages as conpared to BPCTIEE2007/000292
known i nmunot herapeutic tregtnment nodalities: 1)
targets di sease causing Ab protofibrils wth high
affinity 2) reduces the risk for inflammtory
discovgirgl deflrfek ded linding sites(AIDRytegams bt dntférshi g}bg/fﬁhﬁwand high

o g RSBl L D B D

The b&ié §fickMUE of b€ dgléﬁulﬁr(tg@p&ﬁﬁleal1€edl@bf1§es t@b 1@@ﬁ1uaﬂatgm
dosing 5) |ess bindi Ab fibrils in . the

chalnqu;gist@/]o identical heavy cheans hl@@dé@g%hqr ¥ dpqugﬁmieobndges (Flgure 1). The
light dhgi‘ %IEBHQ b e?'lgﬁbd:ahcfr% hida b ibl osgidﬂgwg laAd g%&%qmt

perlp ery, Fe wl brain
reglorb(eﬁIU)IOé appnodingeelaf Iaamhmaoﬁcbresbiunstlemg ‘Hchealvy nhmatha?oim

rai.n
variaf 8 EPRE DR 1 PeBob iyt 45 FRS tine FER TR Ryt tfion
(CH) afd (0004 @Erarfling @gidasséuef cdngist_RCHe i Clip 2TahdiCHq'B rrelgibisn@m
wldtype Ab protofibrils (Exanple 1). Thisdiscovery
domaiggf j nes the binding sites (CDR regions) that confer

The c%s@&ht @égﬁbr{lgﬁcy a&ﬁ%te@ ithcohehleabht\ely St¥ml @ biddsdo b RGPt bn

Ab protofibrils for use as therapeutics or
macrophagpiosidreglia apdacpzeptilestwhiek ingestend dastrayminfediingoul i n

mlcrog%asm%& g&Q{gﬁéngﬁ 'aﬁﬁge Whhik ﬂ.ﬁ'f&lkﬁ’? p(alrﬁ&ﬁ%;l éfrhlﬁgtltﬂﬁ since it

eavy c al ns
is paridofahié fhietapeutis prigie oFthglantbddy, i.&He decapidr mdethziltad m/itrbg]lhal

phagaghigSis “B plepdAee Pgh Bipes St R e A GRase o
mechz&ﬁérﬁ‘s zir@%lsd ld)@éraﬁﬂ%h €. diteaf@amition paderiasof a\ﬂ/ﬁftib@bie@and

of about 110 am no .acid residues, but a

clearae o Mp&?ﬁ@e}m t&lﬁtpe?lﬁlg%@cmﬁbn thegpnkypposEsio aci d

The vlg’?z?%l? %hgg%n ﬁﬂﬂgh& ant t c%hghnsgg;‘gailasct | ﬁ%le%b?&éfe@ﬁ%s e4lled

compkemmae)ndmrngyme'agzamjom Bs Th@ gegienept ghorp piretches of
aboutg?%ﬁ 0%12?19 aeid 15@1 S cg edein %{édvﬂ aHE WQ%O%%T TPMHD? %]jﬂkq‘égl%ns on

roys | m croorg
one “dror’ef gind mthy_ody? Ifdrms tithe ‘gﬂnket” Thait blrdeI theet dndigen. Figae tlishovathe

orta e |
basic StrI:rlP ture o fg ?mmunoglobuhn and its subdomains.

Another aspect of the invention pertains to protofibril selective antibodies of high affinity.
Affinities in the range of 107 M preferably 10® M, even less than 10 M, less than 107° M,
or less than 10™'! M for protofibrils are described (Example 2). These antibodies have the
advantage that they can be administered at lower doses compared to antibodies with
affinities in the 10 M range. This has significant clinical advantage in that these high
affinity antibodies, which are administered by injection, can be given subcutaneously since
only a low amount of the antibody is needed to achieve efficacy. Administration modalities
are not limited to subcutaneous injections. Furthermore, the lower doses needed for
efficacy will reduce cost of goods for production of the antibody.

Another aspect of the invention is that the antibodies are of IgG class, suitable for
therapeutic use since it can pass over the blood brain barrier. Clearance of A protofibrils

in the brain parenchyma is achieved by Fc receptor mediated phagocytosis by microglia
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is part of the therapeutic principle of the antibody,
i.e. Fc receptor nediated mcroglial phagocytosis and
webmanestse of Ab protofibrils. Qther antibody PeEdsE20eT000292
cl earance mechani sns are al so operating, i.e.
anti-aggregation properties of Ab anti bodi es and
cl earance of Ab protofibrils in the periphery,
cells. mm@radtm@ﬁ tloatihe mechanByp ardidisily to djeeaty as waldl Ehis elgarance of

solubj b B LYjsghientsal espob B e ey APay ROl or

considléed RighlyHeutdoRGic, ihfiRticPRd @Iﬁ)\hﬁ $headifaSdpobess! CRAGAGSOT A
of ab%utngls 23 amno acid @ | ocat edpr:bn the VL and b

protofjyils éytherhgain fhef %gr;zﬁ@%hme'@}uvah@ bradditiontg claaragee phal
protoﬁ&tﬂ% by A[ﬁf)f\?\gbrﬁ%ﬁ: fgﬂﬁg kRtudiden 8B ABkRIWI B? %ﬂ&écgﬁﬁlrecﬂy via

Figure 1 sho asic structure of an
removaholiAfgiratolibiils stned diffsetuifilaggnegated fArmas her diasap‘e drimefs,
i ns t r ot of i

t he invention per.t
rrran R RO REGH TP R §E R bl aB Rh1aLE pitorium.
Example dfGediidtiph ef plagidsy whith@dhtaBv AP fibeiss is sllhaﬁln]iﬂ aNWhdimes

than 10 1 | ess t 10 11M for of| rils arte,
transgfegccm?leémﬁé“n%w tery HRemBHP affipgy protofibril
selecﬁ@%ﬂbgg\egnmmlsmexaﬁm PeHael abmee&mg {)ﬂo%’fﬁfrﬂéjl%%d

o anti’bodies wth affinities in
antlqué{n@él alsrriiaye hesadypafage tocadirecelly irpdusa othes vdiraestpsated of hat
ohgo%@ﬁ Hsgh affinity antibodies, which are adni nistered
|nJect|on can be given subcutaneously since only a
Iow anount of the antibody is needed to achi eve

ffi . ti LI | t t
vet o Rk o Ry SR i AR A i AS Rt P,
antibstgad %db(fl@is 1e6G1] erh@h{ hi dt ln h@ﬁﬂﬁﬁ/ foPRtmak Fgﬂucigcd‘p‘&frs present on

pr.oduction of .the antib . Anqgt her aspect_of th

micragfigliells e Sraimh higheatmey HUHPAK VN ieag o pHisiat a@grance of AB
protoﬁbkﬁlts %@ﬁ@h WA bd el aRednt GelipRud PAfe. 'Hen@@ rihepﬁﬁ?boﬁié? rwﬂl

bl ood brain barrier. Clearance of Abprotofib
exhlbltwlqamce) pEAR ppeteBbidleybrth insChISHInd wedplisyy Be conapaspd tsxother
immuﬂ? %&9&0@? ?éétsggﬂ s levgkégc?r%lt"oﬁ%? Mo%b 18‘1!1%&18‘{
C ncenec ani'sis ar ey]to Srare as
treatnil’dm'tmnlh etheamoroddna ahtiltd dbesAlf Ig{r}btsnifdlda;s tdrgeting @heret foahs.

f the re ment. Ab pratofibrils a
Ipogi; Hisr BHCRE ALY OF ENHGTRRiL) 1 B GGt dapcsmrinBrs piisgoluble
AB spid¥8 s@élﬁ@s@@@pﬁ&&fﬂﬁﬁ§ aregr&@ﬁtaeﬂ eRvaled ARy 0 Qfsh PAthr 18 thddisease

the brain is of significant clinical value., In

procegsd Blavrisd levslcefolicamerc 4¢P fapnphaiediern dpgcsibedinlransgenic mouse
ok ROTRE 5 D R o et 1 oo,

Yet agihthérerspert oftheagpnégaisttiattbe h@h affimty AB peotsfibrilrselesties
antibodies can reduce or inhibit AP aggregation thereby reducing levels of soluble
oligomeric AP forms in the brain.

Yet, another aspect of the invention is that the high affinity AB protofibril selective
antibodies can bind oligomeric forms of AB, i.e. AP protofibrils outside CNS as well,
thereby shifting the equilibrium of said AB forms over the blood brain barrier in such a
way as to lower CNS levels of said Ap forms (drainage).

As discussed above, the Elan clinical study using an AP vaccine (AN-1792) selective for
AR fibrils to treat Alzheimer patients resulted in a side-effect, i.e. meningioencephalitis, in

6% of the cases. The strategy to target Ap fibrils, that are the core of amyloid plaques
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tetranmers and higher oligoneric forns including
protofibrils and fibrils, are in equilibrium Exanple
w@booraeRrsd i on of plaques, which contain Ab fi bPCT/SE200B000292
shown in a Al zhei ner transggni c nouse nodel (APPswe)
after 72 hour treatnent with a high affinity
protofibril selective antibody (mAb 158) (Exanple 3).
preselHe'n (tl& brainqmrmhﬁn@ butAimportenthyf albe id the ﬂ)iposlaieslsehwallk) ochylted in

dvant a i ndi rec red
severg it B RN AR AT AT B TIER, bl ihe infifigfine
antib@BRAGIC A (CheblahMeiildid Mrgsopattyl) giithe fbidodi vie¥sdd WaHE of the brain,
ABprotofibril selective, anti body of subclass |gQd

starti REREEOTRPEEes f Nigisignifacsnt Pﬂuﬁ% Prebiean i & yghe
1mprd%§ ﬁf‘gﬂtafﬁﬁ‘itﬂ&f&m&l %le&ﬁle |aﬁt1b5ﬂ1$§‘\%1ﬂl? FéiluBed &m%lgllﬁent ac‘%lvatlon

finity anti ficient clearance o
act1v1yyB Thesstantibodipd ‘gllim“camh h\gh|clleaM109f3ffgqagy1 of AB pmatofibrils reduced risk

t the anti bodies will exhibit
Ofﬂdg%%{ae?tg’ntéeh% mgLoléglF%)?gﬁﬁsgri I's, both in CNS and

Anotipe nigrheoftha mventiqreds eloht tﬂ\m lagh effinitymuctofibel @ﬂmutfd: antibodies have

tow AFH 56 Gk BHE e R oe A ol A ek, P G biling o

Agﬁmlsbgg&msﬂ@@l@ss targeting other AB fornms.
rtantl the treatnment will be efficient earl

Vet apqiBorBeh b i ntestion B e ich AEONULAR PREOBpH cele RV O
antlbdgﬁesgﬂja 2 %ﬁ&fréd)ﬂb' rls&ua;@ S?gm?[e‘?ﬁe%'ﬂ bactth 8 eo\{@cilﬁg dd @\é?e & %am of

In the e process. evat
IgG1 ehd pdmres canplpmeéntract vdtmnend ek ofl eslamingni Thia modification can

be dobf RTREEH| FeBRUR SalRLis it ¥ byPela e RE Rt G A fere the
CHyQﬁifwﬁf die ?f e PeG1t c@fﬁstztdg feg'um/l@l[gtﬁe?m délSteﬁ{aﬁle e{&jﬂﬁnﬁécﬂﬁbr the

I..NlI r ot oLl Dri ecltive nti | es n. .
Correﬁ%ea@ﬂeg demamﬁ%%&géﬁsr By PEDs P§ domain that coplers Q&agm@g It is well

establish¥@ kit IGAAdddRoebRl 'Cﬂ‘ﬁr%ﬂ iHenA e hBactiDatk e &fr@ﬁl@ment
Yet, another aspect of the invention is that the hi

cascadg. fliofichigvathipthetcenstutirpgier pEihe |h@@vyaqhaub(§&ﬂ)e1§ e@anemcg@ such

oo SR OUTRELE PR B Rl O T 88 oo
domaiti( GHo2rsvhicheras mhebirtdimg)ﬂn hi[eaaannﬂianenté’actorrc By dfmsanamgntﬁmdy

contang B EhiE g 55 s R et s (hhp ThORGPaa g win

have tha ¢@ipoiearlt AhbptARd)of BQﬂh%tfﬁ(tlb’lﬁ dieakan@b of WBrprb®fibflstth@®agh Fe-

Al zhei mey patients resulted jn a side-effect, i.e,
recep%ﬁ}eﬁéit@@gmcpqq redlyeed risk for sufe effects, i.e inflammation such as

meningioencephalitis.

Yet another way of reducing the risk of inflammation is to alter the oligosaccharides
structure of the antibody which will reduce complement factor C1q binding and
complement activation. 30 different structures of the complex biantennary oligosaccharides
at Asn-297 in human IgG1 has been described. The absence of CH2 associated
carbohydrates is believed to cause a conformational change in the “hinge” region of the
antibody, reducing interaction efficacies with effector molecules and loss of complement
activation function and C1q binding.

The modification of a high affinity human AB protofibril selective antibody by site-directed
mutagenesis of Asn-297 to any other amino acid will generate an antibody of retained Fc-

receptor binding with less C1q binding and hence reduced risk of inflammation in particular
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6% of the cases. The strategy to target Ab fibrils,
that are the core of anyloid plaquespresent in the
whe@irnogsss enchyma but inportantly al so in the BCDSER007/000292
vessel walls, resulted in seyvere side-effects. The
side-effects was nost |ikely caused by the binding of
the anti bodies to CAA (Cerebral Anyloid Angiopathy) in
at thettheodiraimbandssAh altambtsvead nhdifyithaiglycostl@ion anghaantibody is to

i nfl anmmat.or r Thi s .signifi nt I nlcal.
expreiias RGO Biodel (e YHES FRPoVRa rgR BRFP gy ransferase
has bwnqh&j‘tivafeul TS MK ?ie‘YcﬁarﬁﬁItibBﬂ? @ alMefdd daﬁ%%geﬁte structure at Asn-
| ement activaftion activi tgt These anti bodi es wi ||

297. Aétraﬂnremfé\ﬂarbﬁéa%m@t@p? ligifed togthisatrusiuse, ¢§ fompd.sThis
carbohz&irﬁféqgocﬁﬁéé‘tm V?/lﬁl | HGicek I%ﬂ] ent fitor Cl gfbin%mg and inhibit
ni ngi oencepha aspect e 1 nvention
inflanwatidra7tigle dnial) H988)f Aﬂtcmtlmly),t gjﬁquyhatedsmbteﬁbnl/glectlve antibodies
nt..bo e _ex l.e T)..
can bf GBS R e R sRPiep it RpRdetes o By et b fgign
whiclABh{bite gilcosylatese ﬂhesr;crhnfﬂ%\‘gesYQ%ll lmv@tal’tefed&Sﬁ@dﬁmdmft adthating
|nvent on.is that the affinity ABproto
activiiyisoue] sealiegRd Einterbaen St el Hosreae s 1l Sereening of
clone§ @%%s%m;%% 15@&3%9%1’[91&1\2\7 BbRgietnt otivRGord b lﬁgﬁ@blﬂe&f)tor binding

reduce conpl enent activation and risk

will giemrlaf&m@ﬁbnl semtlge agidiorlice shat exhibi highel cimadiated céeewaca pf AR
way is to make a chimeric antibody
pﬂﬂoﬂh&¥gﬁgﬂéwéﬁé%nlo iin of the 1gd constant regi on has
been del et ed and exchanged for the corresponding
n ers

Vet agtfE pig AR el Bon Y higB P R bRy Gp e Ty gpivoay,

of Ig@l @&’ocﬁsg viliile theROMpIRRHT RRtordMlg Biadifg tiCha0¥eh eitaiTled, ic.
de. _To achi eve this the constant region. of the

Pro3 %153’@5}3& &¥ A GICH)94) <0 SRE HEaY awto edugec imhi pinding of “complement

factoﬁ@g)'f&ethE laeatmegb Cﬁ&&éﬁh&ﬂ ofF AT, %e e}a{n&m&t (E56I3) 39Din
witht domai n (CHg2) which has no binding

humandgGl khan @lwrpe elnﬁeugt:d foercthegon@lecpr giyviine orevny aither ipokdy amino acid. This

modifi (93?10%' %g lﬁ%fﬁri)&%agldgrdéf&%&ﬁ% blﬁl%gg)(eicﬁﬁﬁhg% sgdrcgglsq §1%:Id1rected

mutagnnesieratDbm délethmish ef fi ci ent cl earance of
ABprotofibrils through Fcreceptor nediated
phagocytosis and reduced risk for side-effects, i.e

Yet ah&h&adap@ét lo® theSHENRE 198 uBObIR e BTy Hubrfan- A btofibril selective

anot her way of reducing the risk of inflammtion is to
IgG agtibedies q@ép@ﬂlﬁ@@é@ai@tqﬁ@medegt@bmb@vdﬁ én Bumem ssye, jippagficular in

cerebmbﬁlgl f’Mnldl b168&1', Y8 SPIRVE . atdlefg‘ﬁs L to&d & RoALIKBOfR A heimer’s
disease. Levels of human AB protofibrils in CSF or blood are likely to be different as

compared to a matched elderly control group not having Alzheimer’s disease. A person who
is developing Alzheimer’s disease is likely to have increased levels of AB protofibril levels in
CSF or blood. Hence, by determination of A} protofibril levels in CSF or blood an early
diagnosis of the disease can be made. This is possible to achieve with the new high affinity
AB protofibril selective antibodies in combination with a sandwich ELISA method (Example
2A), where AB protofibrils have been determined down to10 pM level. Interference of other
AB forms such as AB fibrils, A monomers and Al fragments (1-16; 17-40) in the assay, is

10% or less.
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conpl ement activation. 30 different structures of the
conpl ex biantennary oligosaccharides at Asn-297 in
whewvanod’g6d has been descri bed. The absence of PQRE2007/000292

associ ated carbohydrates is Qelleved to cause a
conformational change in the "hi nge" region of the
anti body, reducing interaction efficacies with

The ivfcneioh Gurthep bawhm tardsd afsichigh aﬁﬁﬁf’tp Ipeotefibrilaspteitiatntisodies for

flca on of a h

deterty TR g Ao o S RO BRI et isEyrelon RETBRIgye e rospinel

fluid, DISRL, SUri@C itk M@%ﬁﬂ%&he%t@ﬁmﬁ%ﬂﬂ@@% th@se%ﬁguéét ﬁ%ﬁfldmg for a
amno acid wWill generate an antib aﬁlﬁ retai ned
H

possilpg rdeag@mt@rmﬁh%fmgwh@ume# diseasp Pudl efhedrofonasserng AR
protogﬁﬁfé g Elegé fsudd %&éq TREH QPidBs @s?rﬁg%blf %t?ﬁgtprta{&ﬁbﬁ Qﬁﬁ)ody are

arrier. ternative to
immugbyssagsydual aO BLISA tRIA, Avitstdrn (dy)ﬁmg dgralog io]mmmg iThg mdtled would be

suitalﬁé] gogggg%ré#%gﬁ gﬁhlm:}’ E}Igﬁ\a@ggfrg %Io%ﬂ g{geglé(éaﬁ trials and suitable as a

diagnbstactest\fat Arheidbrs didehde Ml[%xdn’@@yrmmmbody W th al ter ed

car bohydrate structur A structure
SinceyhhB %ffiwzé% Roele aroxery fam i tne%SIf‘ 6n42 Plped.ct igh atfnaty A%protoﬁbrﬂ
selecti®f e[ﬁ%@ody-rﬁ'&e&‘e@ﬁﬁ%hﬂa{gn%t?c 10 afddcht APBLINA hlef}f?)quﬁ)eoe able to

conpl eneént factor binding and i nhibit I nflanmmation
measyrloy hevekst of A pmgtg”ﬂv)rﬂs Athesrspparsapsitiye nefithadssytmasgeroximity

llgatzé’i%J FI{’))&Iﬂpkfer h C@@? 20/0?1% 8P§1{ntﬂ%d%rg§)’l [9109 S}fﬁ%ﬁé & ﬁ%cg% or similar

ng expressi ng an e presence
technifues, umm batlyezll to inankese bens[thillﬂyl Tbse gioymﬁyh@‘tlonnech]iitgmes based on

anti bodi e i | ve. al ter ment ctlvatln
the aifihieds o SePhnal 1ot boi i ael BIEBTD s o g Aalyte in this
case 4 pRAiMNCHAR biMcat edth-otHe? %ﬁ)saldﬁﬁalw IMN@idodiffetedd &ibodies are
expressing anti bodies wth | ow conpl enent activation

COHJuﬁﬁt@d k9 QEgonbcleiidas: e distange hefwirkn saidelaemarcleopdes Wil bgrshort
enougr}f'l*o‘la GLb¥fc Ag&gdcfe%t Q%‘c ?ﬁ@ ki &f lgjle\llg% E&Bpﬁr?ﬁh?st ?djform a bridge

ear ance o roto br| and
betvv@nahm@lgoasplecmdesfAmphﬁcatmarmnmnmm‘s arerall&gradsled,luppn yvhlch RT-PCR

of i bril sel ecti t i bad of iy

may R AP RSl SRR o R ang S iing th ity
and ah@aniaefehe roght bradeln, is génerﬂéd) 3rhis te8aiiqte thakesut pdssitlle to obtain an

19 4%, in such ds 0. reduce or |inhi Elt bi ndi ng
enhanged gighHITETRORES 4 tocetpet foger EPReeR rifnmoh pnalyte.

prevention of AD. The proline residue at position 331

in human 1gd can also be changed to a threonine or
The pygspal ineentors gasprisig bt dlmvgqedéhﬁt p,@mgbﬁ@d progingity ligation technique

may EHPCQI:)J ﬁs%&% h&?gggﬁoﬁfiﬁhfe g;?e f{&yangb Ec&l d&@%ﬁ&%‘ c@ﬁcentratlons of
ogy te suc Site-direc ed nu

largeroh 3 Db#hddstmt‘uumssl e. AP protofibrils but not Ap monomers. They d1scovered that

the AP peptides, in the protofibril conformation, exhibits a structure (repetitive units) that

makes it possible for two antibodies, according to the present invention, to bind sufficienttly

near each other on the protofibril. If said antibodies are conjugated to oligonucleotides, said

oligonucleotides may be bridged using a connector oligonucleotide. PCR is performed using

amplification components. By this principle, an amplifiable DNA sequence, reflecting the

identity and amount of the target protofibril, is generated (see Fig 4A).

Proximity ligation or a version of the technique called “rolling circle”, is a highly sensitive

technique and particularly well suited for detection of polymeric structures with repeated
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Yet anot her aspect of the invention is the use of high
affinity human A protofibril selective 1gG anti bodi es
wao ooo3pestsd i cal |y determne protofibril |evels POI/BERUATI000292

tissues, in particular in cefebrospinal fluid, blood,

urine or saliva as a diagnostic tool or biomarker for

Al zhei ner' s di sease. Levels of human AB protofibrils
sequencesCSiehas Afl motbfibriés th ibk@bkad foo diagnakid dfeAlzhe¢inees’ sclivepserand other

t.0 a gﬁ%CHEd el derly control group not having
neurofdpganeraiiky ASOKfelease. A person who is devel opi ng

Al zheiner's disease is likely to have increased | evels

of AB protofibril levels in CSE or blood, Hence, by . .
The igveptipndysther Bertains taghgpssralhighatfinity protefibry speyifig antiiodisy in
o i : M : _ e
1maglgg g«griacge:téétlgh,qg&q)ﬁﬁt?otpind %ﬁ?ﬁﬂgﬁﬁga’pﬁﬁ gﬁotgg?ﬂ@%huﬁgﬂ and #himal

e t0 achieve wt ' . inity
tissueABfrecantibpdy ¢duld bé bbel with amdidrstive Sgand svolbs hat Coh Hajot h

. a_gandwi L net hed. aml e, 2A).. _where .
Gatiflp G P B0 R isbobRTnEls hion PR, T mtpod vl be
suitabl®hied frapracie taf fat AeheiABrt dissisen Dovass ABdiorhei | s, AB

nononers and AB fragnents (1-16; 17-40) in the assay,

is 10% or |ess.The invention further pertains to the
Yet alisiBerOfspéet BF 813 iA¥ehntiBh ivtoRhdeqhd RitiHod$ Bt dpecifi ithDRdiies

for determnations of Ab protofibrils in human and
veteriggiyrragdieing shegliagnepticeneitpieouttingdee glspispisdble fagivgterinary use.

bl ood, serum wurine and brain tissue but not limted

to these tissues, providing for a possible diagnostic
Anothee bbmedt dfothe Alvehttomistheshuwhaszesion oSsaid abtileodinest th adeidfsate-effect, i.e.

assaying Ab protofi.bril.g in these.tissues as |1 .as .
to avqi 38 iprepna Agpints il A hAdieSAR BRS FRET Fred e igagrutic or
diagndstk dgepinoassays such as ELI SA, RIA, Western blotting

or dot blotting. The nmethod would be suitable to

follow treatment efficacy (protofibril reduction) in

Yet a%l)thiéﬁy £5Péet tls; 4 %J!rﬁiuﬁlﬁgn %P{If&%ﬁ{iﬁocﬂfsin% J?iy@@[&%a’l Sufr&S foreRimple PBS

zhei mrer’ | sease or Down's“syndrone. "Since _
but ngtBpnicedabiPBS, beitable/keor gdmingstiagioy td pymans aggrEnipaals. tihs gatibedy

, FEioni £ b : . : '
pro LS 0L e ERTSHOYABAIL B GG MR RBMy i opain
excipient fiehab neanitol tre astlimitbdiv henitl] so sthbiABpthetpodduot aftes freeze
Ot her supersensitive nmethods such asproximty |igation
$Exanpl e 4) (Qullberg 2004) or simlar anplification
systens or Biacore or simlar techniques, can be used
tq increase sensitivity. The proximty ligation
The aptiborly njodudt sabepniain @ aptikacteriakegeaty t hat di fferent
anti bodi es, raised against different epitopes on an
analyte (in this case a protein), may bind near each
The aptibatiesoor femnwntratgding tb thesiavehtwing fray enbhibitranibo déid deletions,

substitutions and insertions within said CDR regions and/or its framework. Inserted or

dryin

substituted amino acids may also be amino acid derivatives, with the proviso that the affinity

and specificity of the antibody is still intact.

EXAMPLES
The following examples are provided for illustration and are not intended to limit the

invention to these specific examples.
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conjugated to oligonucl eotides, the distance between
sai d oligonucleotides will be short enough for a
w@oovneed766 ol i gonucl eotide, with the aid of | iPaEl/SE2007/000292
conmponents, to forma bridge,between the
ol i gonucl eoti des. Anplification conponents are al so
added, upon which RT-PCR nay be perfornmed. By this
Exanml'el‘lci ple, an anplifiable DNA sequence, reflecting the

g8 PR s el a0LEp B Qaneting n

sequeaaede Mhaam@th £did BRfueiRUTANSCarABR Hebhp chan SIRCIVHOMRthe
concentrations of analyte. The present inventors

variallg Hght @@Hg]egloau(yé«b@@ﬁéawn et akle ﬂmlﬂw pesitigsetith ¢DR regions 1-
3 are hh(%ﬁx?éﬂrhnh%ﬁgﬁh ay ?\'efﬁﬂ TRIE2 C?.kﬂﬁ 3“"1’ﬁ9 o%é&f‘ég\{llve&gs of the

protofibril-specific antibo
CDR cegiersiibrm theostisictiialbasig éor bﬁnluilpgbmmahe Wslﬁrtylpct ABesqtofibrils

Ab. pr not. Ah, nononers. They di scovered
conSt{Uflltgfg tﬁﬁ Akg‘elﬁéeﬁtdﬂsggsse P tﬂp? he protofibril conformation,
The aedto biidl Sequeside afthel COR fegiot il13 ofethe! WLt s)d VHahainBkes High

ot Rl RO SURAD L e g s e 12 kb o
SequdrRfgRla® & dilkr é)lrotoﬁfm%le@tﬁ@ﬁﬂtf%%e@ %BAQ eBAANBNARALE @AI?‘?

ol i gonucl eot | sai onucl eotides may be bri dgéd
providesalFrgnaive GmRT 2 @lqug@nmig the Gl regiuom bug ngtdinhidedrte dhese.
The oAt ARN o R AR R P B bE R F VE ol
createaiﬂm mtlecofar t‘hecketlt \ght:h pindt afunb AIB, WlﬂdS-t}g]e mﬁmﬁbﬂls(vﬁﬁﬁmgh
t tion or a versi.on
iy P SToaI B POPHE S -l (s of g heimer's
dlseaSE&ljb&bpd”V ¥ati@GdH3iifl e @IDR aBdhé h&d ls@c[deﬁcé’\léhéthfabé b18erle@lin both
detection of polymeric structures

the VHehamy aélééb%qh’éﬁé égmp%tt}&%blaémgﬁg hamélfl A@rmp@ﬁbalsdé“ ablg@cand 3).
A shor@F CHRAZBRS rpﬁoﬁﬁeﬂ BRI ABEicRd %r%@ @ﬁﬁer@ﬁﬂapsthtﬁ%fur%of the binding
neur odeg ene ative disorders. The invention
pocke(g@ft}mangbwdy tihereas e laigehisgroraflekibiey pr ot of i bri |
specific antibodies in imaging for detection,
| ocal i zati on and quantitation of Ab protofi brils in
We chinrée GIDH saquenmés dsishowe n Tdbles Bt dnddlys wellhdarhio laside!

radi oactive |igand su
sequefi B MBRRE TS To FEPIBT Ri5aCE A Tof B pioniids the
CDR 8@l &fstak 1R AROB@San TDandBIH 6dmWivblk RGichY w@@b@ﬁeﬁl ecific
dj_agnostic tool for Al zheiner's disease or

antlb%d}?ﬁcﬂséh%wn%fakéﬁétaﬁéﬁ by peetimyed tdosamvention is to

fiegrf
oBHELh GO SRNERSSRR0A L 1l YRGSl o g VL
and Vit ehagissfoors aihigtod ffinity profefitailispenific athodpBANEFS msshewn in
i nvention i s the humani zati on of said

Table%&md&idl es to avoid side-effect, i.e.

Other amino acid substitution in the CDR regions than what is shown in Table 1, 2 and 3
are compatible with high affinity and high specificity binding to human wild-type AB
protofibrils. Where a polar amino acid is present in a particular position in a CDR region
that particular amino acid can be substituted by another polar amino acid, with retained or
improved high affinity and specificity binding to AB protofibrils. Likewise, if a non-polar
or negatively or positively charged amino acids is present at a certain position, that amino

acid can be substituted for by a similar amino acid from the same group.
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to avoi d an i mmunoresponse agai nst said antibodies in
humans when used as a therapeutic or diagnostic agent.
woredo7aesosher aspect is a formulation of the aneCSERN0T/600292
a physi ol ogi cal buffer, forigxanple PBS but not
limted to PBS, suitable for adm nistration to humans
and animals. The anti body product can be freeze dried
for better stability. The freeze dried formulation can
contai n _an.ex lent. suc itol .but not.limte
Atso, GRS fhe i i fthinD 3550 B S B a7 e Py, § e Epr
regionh iyl f@ctiohBequiNdlEReIthapPEniiis b sidilhr GMUtdh And Btructure to the
. antibacteria agent. The anti bodi es or fragments
antboéi’d’cordlng to the inventions may exhibit am no acid
del etions, substitutions and insertions wthin said
CDR regions and/or its franmework. Inserted or
Example 2t Chanaetirization ofiah déghvaffindtydomen Al widd-ypeiprofibril

selectﬂﬁerﬂ.}{ Y ,faq an%%%, B%%tlﬁggw so that the affinity and

Speci ICI ody is still intact. EXAMPLES
Examplee2 ﬂmlv&scavmm akfityprasfibdlselretve dribolip that bloysidaatsia@0-

00023 Sk SR L L S 9S54

sandvAERERIS D (Fik 228! Behi mg;&mos EPISA 2Pt InRfl, 8% MRIbBdy has a
cl gned and sequence he am_no aC| d sequence of the

strong,ffingp fer geamARRavd-bxmginsetofibails, bin @nbheery sepla pifinity for the

N-terthir@] %ar‘? beihg Afﬁ%gﬁg%&ﬁl t Ahp ?ﬁcﬁmﬁ%?é’."@l gﬂggi glvxﬁas %bse-wgd to éhe C-

positions o egi ons derl 1 ned
termish dagmast ofeA b (Fig2Bx tBuethErnamd tBe aiftfb@ds rdbnsmcaccmi;s-react with

v BRSPSl ST SRR S bty B3
recogfion aiuinttl AIPPY tHeh®undin? pechssr ¢l sRase epit ope" . The

am no acid sequence of the CDR regions 1-3 of the VL
and VH chains for a high affinity protofibril specific

In Flgﬁfg » RadynRHeh AEJL@A i SsHHMAWA ntiBodka88wds coAtedNf 1R wells and

Sequenci ng data of other protofibril selective
differemrit\blame susepentipaddedsadhaell Brpprepsiog cocentratésat i ve

sS4, 5 ARCHRTER: Bl 80, SARASIRHARTSE g
labelledh8trGDiRiding. Cagitodey clobnichiewdd-easdredlacchrdingsto the procedure

recommended by the manufacturer.

In Figure 2B a competitive ELISA is shown. An ELISA plate was coated with human AB
protofibrils. Antibody 158 was subsequently incubated with increasing amounts of
different A3 forms (competition). The incubation mix was added to the microtiter plate
wells and free antibody was allowed to bind to immobilized protofibrils in the wells.

Bound 158 antibody was measured by a second antibody using standard procedures.

Example 3

The efficacy of high affinity AB protofibril selective antibody was determined in an Alzheimer

transgenic mouse model (APPswe) by an acute intracranial injection. Transgenic mice used for

efficacy evaluation express human APP, with the Swedish mutation (APPgye). In this

paradigm, antibodies are injected directly into plaque-rich regions of the brain parenchyma and

effects on neuropathology are assessed after 72 hours (Wilcock et al., 2003). Other studies have
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create the nol ecul ar "pocket" which binds human AB
W |l d-type protofibrils with high affinity and
wWep@eil68766 ty. This "pocket” forns the struct uredT/BE®DBE000292
of the "Alzheimer's diseasejgpitope”. Variations in
the CDR am no acid sequence ength are observed in
both the VH chain and the VL is conpatible binding to
showih thmbtheAReCoipplicdtion| of agfiatfl entbodies ra3plts i esﬂap'rdt céearﬁlBR of amyloid

depost B0 RBESAER o ol Pl RO C0DrChenieR oy Reh affinity Ap

protofbElr RR%tive hiRIHAaY 1dads 04 ﬁ%ﬁlﬁ@éﬂt l@ﬂaglue Wﬂu@héﬁ m thb QP@RB mouse
sequences as shown in Ta and 3 as well as

mOdeb(ﬁlﬁgeéél d sequences in the " nouse framework” regions
of the VH and VL chains, i.e. outside the CDR regions
as well as the human VL and VH franework regions for

In Figwro3 tie tbmiapelgp@zﬁﬁkfaicy oﬁnhighcafﬁms;y protaftooilseleetivEaiptibody in

d>5 d h Th
wens@l il HnclT e s kR e B 4GRSy LRGN O P grpgepic mouse
was 1ﬂira&raiﬁaltyhﬁj ededavith MBS ahdB nﬁlgﬁ raﬁfh‘m@ }hb’@lﬁbﬂf felevtivg antibody (158) at

rotofibri ecifjc anti body B 58.is sho
1 na/ i Sxaminsel 78 Poceyio S Ceam VERREL RO Lo Rden i

noticab? ih YK QIR RIS the $njSdiRWRItE (B TaRIVe) abcompBRA tS 1R @ntrol
conpati ble with high affl nity and hi gh specificity

side (B AAPWY to hunman wild-type AB protofibrils. Were a
polar amino acid is present in a particular position
in a CDR region that particular am no acid can be

Exanmlédt i t ut ed by another polar amno acid, with retained

e RGN PPl b S S ] e OShE or

measiefheht ol pRitofiRld. Humdnywitd-eipg et pidtdfibracweie detected down to
present. at a certal n posi ti on, that am no acid can

10 pl\@ﬁweuwlweaa theoiB piPngMET RiepATRLaRIVERES Bt idaterted At alhel h§am§

combﬁfaﬁHﬁ’ oﬂh% @rs&ﬁftf\)eﬁﬂé)ﬂﬁu@mgﬁﬁo@ﬂeﬁmﬁ fan@3Thih ﬁ?i'nﬂ? aftiody is
exchanged | an ition"in the CDR regions by

partlcﬁlmlcrtaadmmageeqm smeﬁ léptcyldels atsystemfte dstezmigievinlyaeligomeeicifoms of

the ar%ﬁgr aC er | 1ctu?argfk%1t§ﬁ% kﬁ%ﬁ% aigﬁslq%Ax h%imer &Fngeaae_ ?Iildp()é[her

proteipraggepations ellmastes mhmqmmho]mhsea@t dultfelly-J hx;obEb.rhﬁAidosis and

p kiExa .e 2 shows a high affinity protofibril selective

arkIg 119875t hat cross-reacts a 200- 1000-fold | ess with
Ab nononers and |less than 40-fold with Ab fibrils, as

.measured by a . o
In Figure 4 human A protofibrils are measured at pM levels by the proximity ligation

technique. Proximity ligation assay: Method description (from Gullberg et al., 2004): Step
1, incubation of sample with proximity probe pair (=1 h); step 2, addition of all
components required for ligation and detection by quantitative PCR (a5 min ligation time).
A high affinity protofibril selective monoclonal antibody was used in the assay; step 3,
quantitative PCR (=2 h). Synthetic A monomer and A protofibril preparations were

diluted and tested for their reactivity in proximity ligation assay described above.

Example 5
mAb 158 does not recognize a generic amyloid epitope.
Previously reported AP conformation dependent antibodies have been shown to bind

oligomers and fibrils of other amyloidogenic proteins, suggesting a common epitope present
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sandw ch ELI SA (Fig.2A). From conpetitive ELISA
experinments, the antibody has a strong affinity for
wWheovanossBA2 wil d-type protofibrils, but only vRCSE®aK000292
affinity for the N-termnal;part of the AB peptide and
A nononers. No binding was observed to the Cerm nal
fragnment of AB (Fig.2B). Furthernore, the antibody
on alldagdoid aggresgiss Dueac techiitdl dvfficeltict ipgmendting Iwétoﬁﬂﬁls from other

l.i ke medin, or, transth fin erpore the anti .
sy OGRS GO PR S A RONTS PP EHL IS ABAY. Qe ggHold fibrl.
The d&f bl@passzi}nwgd €Hel %IQtﬁe@ PO R siEbd BAYiSorSRDIYA, where the

Anti body 158 was coated in the wells and di fferent AB

antlbordaramg@u@@_@tmm riakieyplaggde dolurdon, Heneispitable forrjasobelle agfigens like

D

variouStA[R firens ick. fier. m@shong dﬂkmlcwmnlec‘wat;y fmamfrbeds and fibrils. Fibrils
CcO t

of mefier B9l a1euf PO ReRIGTPE Bol SESRRERIT o2 mbBlieg o o

nitrocSIM§lvEe mébizkt %n@irﬁdlﬁ tha@fnaﬁoab@iifomdtfbnb ufRB 1 #83did not exhlbit

react i WP ABY B8 1HGORADIAD BPILiE T S 100 RBRA GmAD 15 10 AP fbrils

suggebt§ ‘ﬁ‘fﬁi’?ﬁl‘t'&)f EH&)AB Hb@oﬁﬁ}ﬂlép C}iqu pREséntWRD iAdceAp tﬁ?)rﬂ thture As
mcrotiter plate wells and free anti body vvas al |

wed
positiveocdsitreds the antnlmginﬁsmEzl@dAﬁb P AL7B (npding, rpAth«?el I\QAIAEP) 'and mAb211
(“'Sy‘ﬁgﬁlfé@ é?an ar r o?:'\g%iféég& eego{g gfc Qﬁ%gg&g%/ n=3

high affinity Ab protofibril sel ectlve antl body was
rmn i n_an Al zhei mer transgeni c nouse nodel
mAbJ?gge %Hﬂf”‘%ﬁacut e intracranial injection.
Leveld bRAPERRH SollibIeeA IS ﬁg%\/ve ts Edrhin6AlYexeyal tHaldveR of )@Fﬂ 1@.3:5010 gical
human APP, with the di sh nutatjon (APPSwe)

samples puchis GRE ) brainthomegrrsic. apd theﬁfffe@ta@dA&apBlansz ?rﬁ%SOreactmty
to APP'C?Hmnﬁl'bﬁhc‘t HRghan %Kormcﬁ oA '?es!ﬁ?tﬁ%ﬁﬁhé’s@%e@'&ﬂubody for binding

ects on neur opat are assessed after hour s
and elfmiratioe kf Aﬁ paotoﬁbﬁbza)ld/omﬁ@hggmam Adsop weslldmﬁultbhmasurements

of AB. pﬁoté)?’?»ggs b&(ﬁ@gﬁa&%‘éﬂgﬁ’{% Bga%ﬁ% Afg Iezg’gésA ?gsqy 4 ABe ¥9 lefu%1date
whetheBarsikaB baidsab naﬁ&Q&PP,Bﬁﬁﬁﬂ]bpreeipltahon eﬁﬁﬁﬁ‘)ents'ﬁhae performed

HEK 573 E5lng medin APErgmid AR neep) S BoPSITE GaFates (non-
transg‘éﬁﬁ: APBs\\enauee DY &lerd ﬂﬁhﬁhﬂ@ré’&pltaltéﬂ WitB A 138t EE10,

her apeuti c efflcacy of a h affinity protofibril .
follovge@h e depatugimgi Wedsinibot with 6E as detecting antibody (Fig 5C). As seen in

Figure 5C, mAb158 did not immunoprecipitate «APPs from cell culture media or full length
APP from mouse brain homogenates, whereas, as expected, 6E10 did. The synthetic A
protofibrils used as control were immunoprecipitated equally well by both antibodies (Fig

5C). Representative blots from repeated experiments (n=3).

Example 6

Establishment of an AP protofibril specific sandwich ELISA. To enable measurements of Af3
protofibrils in biological samples a sandwich ELISA with mAb158 as both capturing and
detecting antibody was established. This assay measures AP protofibrils with a detection limit
of 1 pM and with a linear range up to 250 pM (Fig 6A, lines indicate linear regression of the

standard curves). Due to uncertainties concerning the size of the AP protofibrils used in the
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transgeni ¢ nouse nodel (APPswe) was tested. A A 14
nmont hs ol d APPSwe transgeni ¢ nouse was intracranially
WO mjoeaossse wi t h PBS and B: high affinity prot of P@I/5E2007/000292
sel ective anti body (158) at ng/ M and exam ned 72
hours follow ng injection. rked cl earance of Ab
burden is noticeable in the subiculumclose to the
standdrd ceet) the csn'\deﬁtrétﬁin hpMaw)oa@é oﬁ@]mmbledulaowtefgat cborier A monomer

id .
(4514 e Eliugh P GHeHRF Weehg ot bt ies BipeBiimpisd to be at
least 1@0tldﬂaoehé lanlFE ofTBaRSHI0AFRIR 18I AindlAOA R hrkdtbfibiSls chbIABR as low as 50
- { pe rotofibrils were detected down to 10
M. A;frsﬂndam%@r AArometofibrtsragie p 1y signat then Wikirtapa66
protofﬁﬁh? %gﬁb@tdu@g(% dlfé%ct ﬁ%@ﬁféﬁ%ﬁﬂ lhztile?lfgwlép %'Bs)ef‘ﬁﬂa e'(c)l gnthetic

on ne ini’ty ‘ant
LMW'I-AB taow MmlbwlmyWaxghaAﬁ?aﬁmbs tegiort &@W Mobecolar fésight AR”, it is

mean G SH G LG AT B BabPE Tt Mbroximarty 412
kDa. Alp @gdt@ﬁlbxﬂl aﬁ\ﬂ Alpeisewers usddsioaabdae theaohirmpation sparificity of the
ease,

di seases s as prion di
ELISM%&@@W arg oy r%@h%ﬁi@ Seutile vay WeR SBe & inndieapected to
aggregdie. MELEA@C&H}Q&@d of Qﬁ@fd%ﬁ‘h&‘l bitShole8 r@@ﬁl%k' beRadla didbr of a

evel s by the proximty Iigation technique, PrOX|mt¥58

protein ftqypoduee asigral and/as hr@dlc@éls il 36 iwga no¥ dedentadivvith dregmab
sandw'i‘éh-EL @é%en &%&‘Jf Cjo.’ncél 'rip d;?é‘é?f W@é@%g &%’g'ahﬂ the LMW-A and

AR protmﬁ;bntsemﬂtlﬂ O%Cfmrme dcrﬂc(FAI) ilg@tindo dmmbmielaggnegamd Ay into

mono 25 WA ST o TPt PR TShan B diono

LMWUAB @t high Ve c@fsatyationb @]ﬂg%B) IABbABIR LY & Dédral( agerbate content of
nt heti c  Ab nononer Ab protofibril preparations

the peplidepigpmai@y and tested for their reactivity in
proximty ligation assay described above. Exanple 5
mAb 158 does not recognize a generic anyloid epitope.

A larg@reavq:se @f mpnpmete AGd halo APBraind Ailt-fragmeldpentieally occurring in

blolog:lcag S Iese f%oh Vnglteﬁg Zlbgmo Ae[g ?ré)%pf?)g %#%lgﬁgg{a é&%@&f%gbl%dmg sites
of the@@pﬁmrﬁbbdpp@tphﬁmhib@ﬁn@hb peowyfitails fragobiediat €Fhis Dﬂﬁ)lem was
investigRing O ORI DN B1 16 4 RO AP eHAE S8 o

protofitill ebNIESRELs@DA MshorfdrinRE LN AR Rzt WithbbihSthe mAb158
ELISA and a 6E10-6E10 sandwich ELISA (Fig 6C). A 500 000-fold molar excess of Ap1-16,
as compared to AP protofibrils, did not disturb the measurements with the mAb158 sandwich
ELISA, as expected since AP1-16 binds poorly to the capture antibody. In contrast, a 500 fold
excess of AB1-16 was enough to decrease the signal in the 6E10-6E10 ELISA, where AB1-16
binds with high affinity to the capture antibody (Fig 6C). Moreover, when synthetic A
protofibrils was added to mock HEK cell culture media or non-transgenic mouse brain

homogenates, 90% of the signal was recovered (data not shown).

Example 7
Measurement of A protofibrils in biological samples.
The presence of A protofibrils in cell and mouse models carrying the Arctic mutation have

been suggested, though until now there has been no method for direct assaying of AP
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The dot bl ot assay was used for these experinents
since inhibition ELISA where the anti body-antigen
w0 e@ctosons take place in solution, is not suitedi/eEF00T/000292

insoluble antigens like fibsils. The dot blot assay is
however not suitable for evaluation of antibody
specificity for various A b forns, i.e. for neasuring

protoﬁ’iﬁ:ldllgﬁlelbﬁllug?&l 'tszgmplei ahk invAb )5 8fsandwich fHIES Altserafoce piovidel the first
i.brils of medin | oi d pol ypeptide (|APRP) and
OPPOTtI A FRGASHIR Nibptanabfivel 2t aviinpel] i Bibice fogrls aad fo Sotipare

them td‘ﬁﬁ@él@%hb&t AR iRtRIAD thi@tion. Sakipks fp&ménsrmwrﬂeé carrying only the
58 did not exhibit reactivity with_any a dy

Swedlsbtm@atmhwemmnp@rqdl to i wildmpe Afherogsifibail ﬁtgndﬁrgy ﬁmembereas
samplek ?ro‘?pcglfs%ﬂ Imciceséegﬂ)tg ifng @ R &B:‘Pit? n% §t AP Rb Iplcnkéﬁ't(l)

e 1S pres In the structu
ABArcgmsuoﬁbmbstamiatd alrse (g 6Ar)tTdom$uesthﬁE:llO’M@ Atﬁ)awrpd\bi th$ assay was

in a sofyBegtefb apl i pip ety s R e HRROE B H P L Blamissgrer
centn €61 Seiih 8t (NIH) x g BRI SEnalias Gﬁ@ﬁpsbif nell ARRRialfesraltmngiéntly

teanstefled A sof ALt o 565 G AP i CHED R 0 el HEK-cel

culturehéHid) AP gg)@@fﬁ?ﬂl %veﬁr\gert‘: RecehRuT A t}étbtzﬁﬂﬁﬂdWVess(Flgb6A) as the
y

cross-reactivity to APP could inhibit a treatnent
mean valuedif tgplicatearnd weecstmen :nn@xalﬁed tsA PP lesislsdacrmpensateder

bi ndi n .
it 9, 0 LB 0 Bl B REEHT LA bt chlencion
in APPARRE.OMBKi -bell blﬂtdrﬂni@ﬂl@.h%i?(sqiM :é:aljpklgmﬁbyntw I ghah(peh0001) than

the 8201 R SV CkBPAP s G TR B S B P B R B ook

media. Fl?e"vfe@ fom% rb@ﬁ'b@ﬂ Wwert dlsbwigsired imbiai Tom APRehstbld APP arc-swe
and nouse brain honngenates

and Aﬁm@mrmggrg@ fliee willppathyplagugs anHMrARGUr QR )Aﬁ,@rtlg)logy (according to
o RBOBEC U ) PR A O s Bl
recoveatiteisbhibje AElfglcﬁﬁ) Slmdasteéhﬁ amalysisgising @8, culints! m@ilm%ﬁ

e e et e L

APP AR5, &IOSt (= 6510 AP, tﬁh&g@%ﬁﬁelmaﬂb(fbg dBalfl brils
used as control were inmunoprecipitated equally well
by both antibodies (Fig 5C). Representative blots from

In the 5@0@%%&910%5@5%% (Higs. 6Nmd)7) tHexdmidee ofsdngslabiverehimRolk cdfs (n=3)
rotofibril eci fic sandwi ch ELI SA._To nfable )
and tramsigtly @mmﬁ@%e%wltMP swe (1=8) and APP arc.swe(n=11). Levels of AP protofibrils

in APP arc.swe media were approximately 9 fold higher than in APPgy,. media, whereas mock
media gave no signal (A). Measurements of A protofibril levels in the TBS-soluble fraction
of non-transgenic mouse brain homogenates (n=6) were compared to transgenic mice
(APPgye, =3, and APP arc-swe, 1=6) (B). Similar to the cell culture media, AP protofibril
levels of APP arswe mice were 7 fold higher than in APPgy, mice. Error bars show &= SEM.

Example 8

mAbI58 significantly lowers AP protofibrils and total Ap in APPswearc transgenic mice
after i.p. administration

mAb158 (12 mg/kg) was injected i.p. once weekly for 18 weeks in 9-10 months old

APPswearc mice. After the study, brains were isolated and homogenised in TBS and
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protofibrils in biological sanples a sandw ch ELI SA
with mAbl 58 as both capturing and detecting anti body

worm7aet’abl i shed. This assay neasures Ab pr ot oPC8EI087/000292

with a detection linmt of jgpMand with a |inear range

up to 250 pM (Fig 6A, lines indicate |inear regression

of the standard curves). Due to uncertainties
subsequﬁﬁtyeientrlfggddle ssdirenbinsolnkle Almteriabt THel ihsaltlsle nsdetial mas

ot PSP DRSS S S B s

TBS frA&IGhd aSfoRER deliefraBbRCAB protd¥edrhéveds mah@mscﬁacﬁbmd were
been estimated to be at | east 100 kDa, the limt

has
detennmeddpérta@&MM dagignifigans aedustionp A B Rptefilstle ap found i her d

mAbl%fta@a%rPE%Vér?l? vlge&%ad ‘% tﬁé SI g%a?ﬁi{ ﬁﬁ% Q&APAQ@E Q shows the A

protoﬁpnbltewﬁls foe APE$wqm<s gagynid meusobudif TBP entrasts air‘ﬁerﬁlbmonths
treat ot &f} s%é§£126A 6B). Titrated synthetlc
reatmyTiiAiR ¢ &chr ffov\élght Ab) . By the term "Low

Mol ecul ar Weight Ab", it is neant nononers, diners and

vort B o B RS LR Bt s s

used td"é%‘l@oﬂlfﬁeﬂl A% fd‘lﬁ{s' A8 :8ertth enake Afl A FTRkng Get%@lﬁBl'ef J.o bf(ghﬁf @fnt
6B), where the hydrophilic Ab

reductlpepf tqﬂel A%wasj gb&@r@dnn ¢hej treafrgeni groumqeamaEsy todhe placebo group
(Fig 9)a9%ﬂ§eg@gﬁdwﬁﬂe 't:(l'téll%ﬁ 08K %Q@P%%efrmaﬁ%?ﬂﬁ'rﬁ&{se brain formic
odres requires at eas a protein to
acid extraodatter anmngrsateaan@ht adthpithei mAbdd 58 dbpladébowas not
detected with the mAbl 58 sandw ch- ELI SA even at
mvt concentrations (Fig 6B). Wen pre-treating the
Exampl¥¥A1b and Ab protofibrils with 70%form c acid (FA),
nown to di ssoci ate aggregated Ab into nononers, the
sandwi ch ELI SA the signal was |ost (data not shown).
the detection of LMMA b at high nM
AbblreQ;ﬁt%%ntratl ons (Fig 6B) is probably due to a small
A aggr egat e Adsminent of the peptide preparation. A |large
ss of [ PP and APP-fragnents,
Ab pmﬁ Er al ly %%@%ggléﬁ’éeﬁ%gg% ogl cal sanples, could
BHK interfere babyhamhm Kidngy ot of i bri | anal ysi s by
occupyi ng .bi ndi.ng sites of the capture anti body coat,
b thus | nhi khals?ﬂﬂrst he protofibrils frombinding. This
C pr obl em waSenih %ﬁ%l gated by addi ng an increasing
excess of Abl-16 to a fixed concentration of Ab
C pr ot of i br|¢3§05(15‘€) pM expressed as nononer units) and
anal yzi ng AL mAbl 58 ELI SA and a
CHO 610”610 %}gﬁ%g L] s‘tﬁm g 60 . A 500 000-fold
CMF nol ar exceSdciom sidMagjesiag beepared to Ab

cos P70t of b Aicaflefe N AlonflbF kidhly hRRLIEARMIGEENt S W th

dhfr Dihydrofolate-reductase

DMEM Dulbecco’s Modified Eagles Medium
DMSO Dimethyl sulphoxide

DNA Deoxyribonucleic acid

ELISA Enzyme linked immuno-adsorbent assay
FCS Foetal Calf Serum

g grams

G Guanine
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ELI SA, as expected since Abl-16 binds poorly to the
capture antibody. In contrast, a 500 fold excess of
we\b7A06B56vas enough to decrease the signal in PEESE2007/000292
6E10- 6E10 ELI SA, where Abl 41346 binds with high affinity
to the capture anti body (Fig 6C). Moreover, when
synthetic Ab protofibrils was added to nock HEK cel |
hr culture nmdgua or non-transgeni ¢ nouse brain

honogenat 90% . 0f the signal was recovered (data not
HRP shown). Eji%?r%£$13g8§1§?s§mnt of Ab protofibrils in

IgG Dbi ol ogi calimsameRbulidhe presence of Ab protofibrils in
cell and npouse nodels carrying the Arctic nmutation

have been @Qay§EBIRAC comEBEANUNt i | now t here has been
no nmet hod yf Iy ﬁ%térﬁﬁ%ﬁwﬂa%&f Abprotofibrils in

LSAPbi ol ogi cal ag%en%? gs. The mAbl 58 sandwi ch ELI SA

mAb t her ef or e mpomelahebartttbedy i r st opportunity to nmeasure A
b protofib%il | evel s in such cell and nouse nodel s and

to con‘pareS fcﬁléimto nodel s without this intra- Ab

min nutation. duaoRl es fromcells and mce carrying only
the Swedis t at | were conmpared to the wild type Ab

M protofi briftﬁogﬁéﬁé%/g@ CB¥sPioher eas sanpl es from cel |'s

MTX and m ce eyphsssisd A b with the Arctic nutation were
conpared to A bArc protofibril standard curve (Fig

NIMR6A) . To en¥aticaak Ingtitutg for MegicabBesgrish (Pt hi s assay was

nm in a sol “bdaﬁo?l%@ée’ and to exclude any possible
interference tfromA b fibrils, all sanples were

OD centri f ugesptitardehsiti n at 17 900 x g before anal ysis.

Groups of gell. nmedia frogm.transiently transfected APPs
PBS \we and AP%&PWEP%@@g%%e were anal yzed and conpar ed
PCR to nock HE¥lg@édas€etaintreacttrrdi a. A b protofibril Ievels

were cal culated fromthe stapndard curves (Fig 6A) as
R the nean V%IOHQ@VPM%HV%{OQQ and were then normalized
RT (0 APP | eviglgn trenpengesate for differences in
transfection |l evel's (according to Stenh et al.). The A
S b protofi b€t GddHBAR qoavénsien) n APP Arc-swe HEK -cel |
cul ture ia-was 28 pM (2), significantly higher
( p<O. ooog?ﬁ%@élﬁ@t he 8.2 pM (0.3) seen in APPs we (Fig
UV 7A). No A Ultpar\iobdti brils could b e detected i n nock
medi a. Levels, of A Db protofibrils were al so neasured
V' in brains Y8R0 nonths ol d APPArc-swe and APPs we
v transgeni cARg: €cord (ITHAE BorBlegtt®s and i ntraneuronal A
b pat hol o (according to Lord et _al.). Brains were
VH honogeni zg@mwogé@uaﬁgleéwhamw@éleﬁ?glep to anal ysi s
in order t : - BB : Fpn. Simlar
VK {0 the ana ysﬁliisﬁdgl\r‘@u%@ggﬁlh%iﬁ |Ctﬁ£b“|r%eV erlrgg?g%gh%pb
A or T (IUPAC convention)

C or T IUPAC convention)

S€C

<
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protofibril
bet ween t he groups,
wa @ 7p0476d.4)
7B) .

transiently transfected w

MateriflePAr c- swe” 11) -

in APP Ar

th APPswe (n=8) and

| evels differed significantly (p=0.005)
with 397 pM (59)
in APPs we transgeni c nouse brai nBCT/FE2907/000292
In the above-mentionedgfigures (Figs.
the nunber of sanples were;

cSwe and

6 and 7)
nock cells (n=3) and

Levels of Ab protofibrils in APP /

vrc-Swe nedia were approximately 9 fold higher than in

APPswe nedi a, whereas nock nedia gave no signal

Equipmgds ur ement s _of A b pr ot of

ibril levels in the

(A).

Equipmé&- sol ubl e fraction of n

mﬁswg&eni c nouse b

CRikdlog Number

DNA (itpiad CYger: BebeARh 00D o o

ared 0] transgenlc
Pethn Blmed) (B) ~ Sin

1907,0177

A des@ﬂh@e&t@sﬁe culbdreitbormstya, A

contaifh§ 3 2t Mt ralSeaayis el
cabinet fitvet witlabpPodahpbri | s and

Nvalkﬁtszlffd:tia Gabideavel $

gcger than i n APPswe
é-'n 8 mAbl 58 signifi
total Ab i n APPswear ¢

Nok APP
m ce.
cantly

Innovat@ § | ﬁlcmveﬁgr Ip.
Bench@oplanmﬁughs ol d APPswear c

S BRRL AR ! 5806

frisher Sei¢ntdic t he st udxCEK-126 -010N

andAciilha ~ L A nd

lm&%g@d in TBS

HSO-501TVBB

auuauuacqucut | y centr+if tuged

Microbiglogicehincubgiter | nsol ubl e nd

U S ent I IIDUI w

vieneg / Hgraeusol ubi | i s

UIU

E90pH

Electr(fp%h{fblcl\/l%ﬁéld(}eﬁl?laﬁ@er II Vo f f

%Mﬂaﬂia%faﬁ)r&@tmd ne

d41BRM092

o€ DI Al TIS

ELISA feady Mﬁcrold%ir Beadarass |

TactTon_and a 1ormc

Rap-Ragd L apgratorigs Lid. 5

t3'% Ié)& S

M1croﬂl@ﬂé%%tg§1r®r12 QQﬁtabéhaﬁﬁlsEL | ]

softwa;rﬁ pﬂ%?a En‘%ﬁg/ st Qwsmm

SBio-RagiIGBbIatsrRB L td.ed

NYRi on

ind i n the nA_bI 58 treat nent

96- W&l@mA&ﬁpP@R Sgﬁst@hﬂ@’ldﬁrl 1} ARl s in APPsvveari: N8050200

T100 dubfacd plagrhon scothnte dettéton \Wakaabed er mi ned by an |ELI SA
(the formc acid was used to solubilise all Ab forns,
in order to make all Ab forns detectable). A

Plastic¢ampsirheldant reduction of total Ab was observed in the

Amclé_r eat rre[l‘t gr oup conpar ed 1 E’H@ @lﬁ;g?leﬁcebo group ( FC&al%)g-Number
™1 U| e—9—shows—the—total Ab—tev s APPswearct
175 o3 Bmgevliere Mosikse brain f of Sestedbbd extracts af te$3.4812.002
25 cm@ﬂggu@%uftﬁl%@agﬁm with eitheopbCedaor pl acebo.| 3056
Exanptes 911 .
30 ml universal container Sterilin 128C
75 cm?2 tissue culture flask Sarstedt Ltd 83.1813.002
Electroporation cuvettes Bio-Rad Laboratories Ltd. 165-2088
ELISA plates:Nunc MaxiSorp Invitrogen Life Technologies | 43945A
GeneAmp™ PCR reaction tubes Perkin Elmer N801-0180
Glasstic® disposable cell-counting slide Bio-stat Diagnostic 887144
Nunc inoculating needles Life Technologies 254399
tissue culture petri 100x20mm, multi-vent | Helena Biosciences 93100
tissue culture plate: 6-well + lid Corning C3516
tissue culture plate: 24-well + lid Corning C3526
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Abbrevi ati ons A Adenine A b protocol
BHK baby hanst er

pr ot ocol

ki dney bp bas

e pairs C

AERES bi onedi cal

w@zownoggs@de C Cyt osi ne CHO Chi nese Hanst er OvBECT/SENB7/000292

Cal ci um and Magnesi um Free
ki dney fi brobl ast cell

line dhfr

Di hydr of ol at e-r educt ase DVEM Dul becco's Modi fied
Immunelagy eud Nodicubar DYEBDergety | sul phoxi de DNA

7 African green nonkey

ArticleDeOXYT i bonucl ei ¢ aci d EjRAHRAYM® | | NKEBatalog No. | Lot No.
0= OTUDUI UCIIL assay CS FOTl dl Al | c1 UTIl I gild O
Lst stragd synthesis Kihour  HRP Hor seAmeskin Biopdsiicera s [ 279g65-01 | 3375313
Advan!a@F@fH'Ith’@li Kt K Gor T CloWRaf conventi bgjgibSAP Lakasn1si
Agaroseq U)ot M A o IRATOERAC. convehd P07 ]| 3019491
Albumin bovine (BSA) Calbiochem 126575 B65755
Ampicillin Sigma A-9518 63H0992
Apal Promega R636 16007003
Themoprime+ DNA Polymerase Abgene AB0301 014/0103/11
019/0607/13
020/1808/13
Bam HI Promega R602 15851606
BigDye® Terminator v3.0 Cycle ABI 4390242 0605143
Sequencing Ready Reaction Kit 0608154
Ethidium Bromide (10 mg/ml) Sigma E-1510 43H9414
Goat anti-human IgG (Fc fragment Stratech Scientific 109-005-098 | 68215
specific) antibody
Goat anti-human kappa chain Sigma A7164 032K9157
horseradish peroxidase conjugate
Hind 111 Promega R604 16834803
Human IgG1/kappa antibody. The Binding Site BP078 223729
K-Blue HRP substrate SkyBio 308176 060823
Oligonucleotides Sigma n.a.
PBS Tablets Sigma P4417 11K8204
QIAGEN Plasmid Maxi Kit (25) Qiagen 12162 124114870
QIAprep Spin Miniprep Kit Qiagen 27106 124117906
QIAquick gel purification kit Qiagen 28704 11549740
QIAquick PCR purification kit Qiagen 28106 G10.1.12
Red Stop Solution (For K Blue) SkyBio Ltd, 301475 060104
Qiagen 74106 10916587
Shrimp alkaline phosphatase USB 70092Y 107635
Subcloning Efficiency™ DH5¢™ Invitrogen 44 0098 1164658
Chemically Competent E. coli
T4 DNA Ligase Promega M1801 167080
TMB One-Step substrate for HRP SkyBio Ltd, KB176
TOPO-TA Cloning® kit Invitrogen 45-0641 1350772
X-Gal Sigma B-9146 20965701
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MIX Met hotrexate NI VR National Institute for Medical

Research (UK) nm nanonetre OD optical density PBS
webwspisase Buf fered Sal i ne PCR Pol ynerase chai PCT/SE2007/000292

reaction R A or G (1 UPAC c%fventi on) RT Room

Tenmperature S C or G (1 UPAC convention) T Thym ne W

Utraviolet V variable V A or Cor G (1UPAC

convention) VH I nmunogl obul i n heavy chain variable

Solutzohg,@ &w@[ﬁﬂhf%&ﬁ@ W‘; zEbZ‘R@P&ﬁc}l i ght chai n var| abl e

UlT VvV A L\ L,UIIVCIILIUII} Y bUl —I IUI"I'\b

SOluth@mﬂm@htl on) l\/at et QII%)OE?}W pnent_ Pl ast i ¢ | Amoun

PBS cAoqj\ﬁygganf@d{ ymungl,egy and nol ecul ar bi olgegy rea
ent sSol utronsfrom National Institute of di cal

Mg Freeesear ch Cul ture Reagent sExanple 9 - DA quence of
158 anti body 9. LKCIRNA preparation Snap-firsgzen cel |
pell ets of the pouse hybridoma 158, (| d%ei | ed vials
060824#158 5xl O 6 cells) were received by 8TAG on
Cct ober 3 2006. NaeEEO.cel |'s were storedlfrozen until
processi ng using 9 agen RNeasy mdil kit to isolate

RNA following th nufacturers protocol. 9.2 - 1st
strand synt hesi swatef
LB Bacto Tryptone 10g
Yeast Extract 5g
NaCl 10g
water iL
LB agar LB 1L
Agar (Difco) 15¢
Culture Reagents
Article UK Supplier | Catalog Lot Expiry
Number Numbers | date
DMEM (1X) Dulbecco’s Modified | Invitrogen 41966-047 | 9206 07/07
Eagle Medium (High glucose) with
GlutaMAX™ 1, 4500mg/L D-
Glucose, Sodium Puruvate
DMSO (Dimethyl sulfoxide) Sigma D2650 125K2409 | 12/07
Penicillin & Streptomycin Invitrogen 15070-063 | 1298401
Serum: Fetal Clone I Perbio SH30080 | AMMI177 | 12/07
Science 79
SOC Invitrogen 15544-034 | 1306051
Trypan Blue Sigma T8154 19H2388
Trypsin-EDTA solution, cell culture | Sigma T4049 48K2342 | 04/08
tested, 0.25%
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About 5 microgranms of 158 RNA was subjected to reverse
transcription to produce 158 cDNA using the Anmersham
wBr@msaisgsces 1st strand synthesis kit foll ow nBCT/BE2007/000292

manuf acturers protocol -Th$ was repeated to generate

3 i ndependent cDNA products (rounds 1, 2 and 3) in

order to obviate DNA nutations due to the RT reaction.
Examp®e 8- DNXséageate ohE58LaRikiodyunogl obul i n ¢cDNA Hybri dona

158 cDNA was anplified by PCR in 23 separate

reactions. | nmmunogl obulin kappa chain variable region
9.1_ngxr9,.e9%0\ﬂas anplified using 11VK primers (MKVI -1 1)

i n conbination with the kappa .constant regi on pr.i
Snap-fezenTeehl peldgts of the maypse h}%ﬁe@%%gﬁb Ha%sﬁwp‘é' ”FL

i 6 Ry i
0608 L D el B L D O P oo Tihase
cells waere stooéd ffirehountil gBocessdngnmsinggherQingemeRNeasy midi kit

, 2b/ 3: .. Tab initi
to isol bl RYA FSW P8 Boarieear R BBl « Canpl 111 cat f on

product using MAV5 priner. None of the other 11 primer
pairs gave a PCR product. The product of the PCR
9.2 -1’ gtxand Synthesited by the ol i gonucl eotide primers: MHVS +

Ab th-GQ%{a%ﬁ/o%%@ R H5 8)bj¥asd 1ol i@resramitAptidietonfehifice 158
ou 1(r1)- OPQ(r)vect or usi nJ t he TCPCI}T,& cl o%i n,g(or ki :

t .
cDNA T$ing thestmershamiBiescienices b stsand synthegixkpdriovang tﬂi)ledﬁén%@fefs

t Si.ngl Lifi ' [ j ;
oo 08 L AL O oA PRl R i
order tanobyiate MNA mufthiborsrdond tic the ROF repbigonPCR r eacti on primed by

the oligonucleotide primers: MKVI or MKV2 +MKC were

ligated into the pCR2. 1(r)-TOPQ(r)vector using the

9.3 CloHiES o theqls8 inhgiddgldtiilin JDNAI i TOP10 bacteria
_transfornmed with the |igated _yector were cloned on1 %Ei/
Hybridgpagi 168 DN pg amphged bb?gge@,zsz [FGPAEME KFATHOBH g ooun
aops Q80 QLBTOR SONCELD it oty T panad (V111
combinEtien RGR the bapmatonsientgegien PEMSE ib¥de BY SanbaY:ones

. produci t he carr. - Si- ' i

imemr RO B R R B P T e Al Py PEQC S 12

differel(éﬁm)pl{/lﬁlﬁere aai\Cll- D2)ein wembinpti e eith @dnixgifitige foue IgF sonstant region
) i n i prep Kit Protocol, to produce DNA plasmd

prlmerﬁfMH&féQ%%/5‘@/g4 ablg sequence determ nation The

The reSRNF (RS Rrittd bt fAEHPTIOReti s s ik sifgld abisAfisabprgnoduct using

anal ysis was repeated to obtain

MHVS5 primeér. None of the other 11 primer pairs gave a PCR product. The product of the

PCR reaction primed by the oligonucleotide primers: MHVS + (MHCG1/2a/2b/3 mixture)

was ligated into the pCR2.1®-TOPO® vector using the TOPO-TA cloning® kit . The result of

the initial set of [gK PCR reactions was two single amplification products using primers

MKV1 and MK V2 with MKC. The other 9 primer pairs generated no product. The products

of the PCR reaction primed by the oligonucleotide primers: MKV1 or MKV2 + MKC were

ligated into the pCR2. 1°-TOPO® vector using the TOPO-TA cloning® kit.

E.coli TOP10 bacteria transformed with the ligated vector were cloned on LB/ ampicillin /X-

gal agar plates, by picking onto agar grid and into PCR screening mixture. The cloned
plasmid inserts were screened by PCR amplification. The PCR products were gel

electrophoresed and clones producing the correct-sized PCR amplification product (500bp
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three conpletely independent sets of sequence
i nformati on for each inmmunogl obulin chain. Plasmd
w@bkonaes7s¢ om each i ndependent set of RT-PCR r eBCT/BER087/000292
were sequenced in both dirggtions using the 1212 and
1233 prinmers (Table 10). Plasm ds were sequenced using
the BigDye(r) Term nator v3.0 Cycle Sequenci ng Ready
approx Reaetidanifisit O(ABight cudfuedss(@mbofzaciecorepetOfroftssed using the

unm R ER RIS et SRR o e

cl ones generated using PCR prinmers MKV2 and MKC on 1st
strand cDNAs rounds 1 and 2, were identical to a
9.4 - cINArseqeencgsietermingfiolt i pt ori gi nating fromthe nyel ona
Lo d nﬁ%a M6 i’ AN i8S rdptadits obtain
The coéqﬂge;tee&cpeﬁiifggﬁgﬁﬁc& e colrﬁ%%s?s squlgﬁ'ce ({ 8 VK) )
three cathpNtélcindepmdgersersal seueséaigi@ortipn forsach inpoyineghebulirehain.

.on 1st_.strand. r,0 3 '
prasmiffjob] 554 HE P PORR A LIS SN A0 Bl b von
directi(%ﬁ fiﬁiélgglﬁef %‘1@@@1@31_2?5 @mrtehsa("[sbmu@pld?éaﬁhﬂiidmefdseHIMCe@m;ﬂing the
an . ese | erences_ar n t.ne._r 1 O ere
BigDyeth SpoRaieF M Uik S BEaT BAReAe e ige K AT Gupiea 81
GeneA%@?B\@/ﬂ?@erﬁ%hiﬁedﬁﬂtdnﬁﬁlsed & 4h8BI 8 ﬂgﬂmﬂarﬁfsedpﬁﬁd@r in

not encoded by our priners, was K5.1# (Table
12). The prediction for the signal peptide to cleave

y th K5.1 signal sequence was done by a
h lﬁgmﬁ%snqurg%%r am Mst |ikely predicted cl eavage
Sequertbd 6f WEl6s pendritgd heing®ER privhers MIEVE and MG stgad cDNAs
oS S R PR A bl R ctoms

fusion PR RES NEOPUNISEBP2nd @8 MhR if 4 SiBriMHanséripH cl ones
generated usin

PCR prinmers MHV5 and 2al 2b/
The conporms sasence < SV RaAb VEDHRRESHsTAG] £ P I RERTS YKV 1 and
J; : ' 8 (Vihovid YBrebRY B . TR diffdctioasces
MKC ?I?gdtmﬁ_fa%‘g CWA%\%%%%ES’ l_shoovm In Tables 1, S4 and 5, The
rearrargesieni. debieild shows see Yifferangereiron dog iaquenceshea in Tables 1, 4 and

fr nt of |ead n j
. ol SRRl VP 200 L SUROCRE RO LSt P o
VK leR%PERBISh@ MY tdeptisal o st fragntanoof lodderfin #e$ VK, agpersededoby our
vectors entails_addi ng a suitable | eader.sequen
primergevas Ko VL e Rudge BipOat fodnt PepEaepls PEERERaldty me
#K5.1 2 KO7RKuSRIVRR EBne T18 pliciion PRSHACTIost likely predicted cleavage site

was correctly between amino acid residue 19 and 20. (Table 13). The chimeric 158 VK protein

and DNA sequence is shown in Table 14.

9.6 - 158 VH DNA sequence

The consensus sequence (158 VH) of VH clones generated using PCR primers MHVS and
MHCG1/2a/2b/3 mixture on 1% strand cDNAs rounds 1-3 is shown in Table 15. As with 158
VK, there are some differences from the FW1 sequence shown in Tables 1, 4 and 5. The most
identical mouse VH leader sequence to the fragment of leader, not encoded by our primers,

was NL-1 (Table 16).
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(Tabl e 8) ensures efficient translation of the
vari abl e regi on sequence. It defines the correct AUG
w@ owonod7s®@m whi ch a ri bosonme can conmence tr anBCESE2N7/000292

and the nost critical baseyis the adenine at position

-3, upstream of the AUG start. The | eader sequence is

sel ected as the nost simlar nouse | eader sequence in
Exampld ) K@bastrdetiabetschimétie seprddon veetersar e encoded wit hin

the forward priners (Table 9). Furthernore, the

construction of the chineric expression vectors

Constn®iba loff Shil¥hic @Hprekdin fectors EABINRIMInDA sititaBlel1omA s@juence to VH
constant re up to a natural Apa | restrictio

i on
and VKg ipresedeshit @ glm)@gl mﬁ’qriqtiplh gitesandeglgo S@m@nge.r%i Kprag pequence
(Table gg%mmur-gg %ff%ﬂer*t %rta'm&lﬁ’(%e&f th@vﬁrth%l&’é%foﬁ%@%%%cé’. Q‘lc:&é}fnes the correct

stream o he 1 nserted VH sequenc ut | acks the
AUG chad fromrvdich Edbogdnee ¢anglomnudned trandatonnandtha imasp Fritgeal base is

donor site (,Table 8 nd m Lte Is de

the adeyIAL PSR O Spo0E o181 ARC L s nBReRE et the
most sifrdlat houigd I%fsde& @éd&?ﬁ@in&b& Kube r?laabm ?h@eiaﬂcﬁilti@ﬂs sgicatoded

... necessary for jn-fr ttac nt of the VK.to,the,
within g grd PHBIT .abl_Fr?S%émvﬁ@ﬁ aowmg%%%F e chimeric
expresSBEE 6568 ehiRild HE0HLdMg 8BY frHSNETR (0f theStRink 6/ A0ANt $¢di®B up to a

. 1s lice acceptor sites, Kozak sequences and for t
natura pﬁpg

h
odaptictsm digycoakigrenssuith tiedniendof bed regien ohl 3. ffég CH is
encodelh G2 MBMLLo @%c%r d%n%{r% \Aﬁf T’Hetiﬂsehgg \%Fpéﬁllueﬁde%t R B v-C
ol e ody.

expresston of functiona ant | n thi's case
intron. BonthewghtcHain ritle ndtQral splicExionessieqiiable 8) anda Bhadili site Diadded

B TR TR
intron Whith iRt aaiUoe iS5 frime bashimenPoBBETVK INAe Cotistirit egdioan

using QAGEN Plasmd Mdi_ and Maxi Kits, from 500m .
The maisp Nl 8l YR 2Rort oes-roplpechionfemiay @iy WevatechsRlice Aepor sites

splice éég@ﬂt&r site%h@?iéﬁ%cﬁ{enf?&pﬁd 35€the PR de b Bh P SxtiDsideloding
10."2 - The light chain chinmerisation prinmers The nouse
restrict| caadtes whisueordé L. intgriorgsvitinthe spsleniagl andeexpiessiga 9 gn
. of. the chineri 8 Prj re designed to
funcuoﬁ%ln‘@]?og? %rrl]téb 6%%09 3%:/}%051 on ég‘?ﬁoﬁlﬁéﬁt his conplete
| eader, and 158 VK, with termnal restriction sites
ind I1l and Barn H for cloning into the pKN QO
10.1 - €84 ¥ECOSct or (Table 9). The forward primer 158vl

Plasmill BNA %Héiﬁﬁati%nﬂ)ﬂﬂe lekpre§s@sit vdctdrs E_KNS 00,8ind I veeré Purified
. and the K5.1# | eader” sequence. The back priner .
using Qiggsy Mayi kitstfpBemiimgghe @aglpqu:tg@rs protocol. Plasmid DNA Purification

using QIAGEN Plasmid Midi and Maxi Kits, from 500ml cultures of TOP10 bacteria

transfected with either vector. The vector maps are shown in Figs 10 and 11.

10.2 - The light chain chimerisation primers

The mouse leader sequence K5.1# was incorporated into the design of the chimeric 158 VK.
Primers were designed to generate a PCR product containing this complete leader, and 158
VK, with terminal restriction sites Hind III and Bam HI for cloning into the pKIN100
expression vector (Table 9). The forward primer 158vl introduces a Hind I1I restriction site; a
Kozak site and the K5.1# leader sequence. The back primer 158vlrev introduces: a splice

donor site and a Bam HI restriction site.
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donor site and a BamH restriction site.10.3 - The
heavy chain chinerisation prinmers The | eader sequence
WONRGOT/1083S6 | ncor porated into the design of the PEI/AEI0DT000292
158 VH. Prinmers were desigjed to generate a PCR
product containing this | eader, and the 158 VH region,
wWth termnal restriction sites Hn dill and Apa | for
cI oning into the pd D200 expression vector. These are
in Table 9.. The fqorward priner, 158vh,
10.3 - Ol?‘“t??f&é‘@@‘“ad‘l-i“ﬁ“a‘ftfqn PRI ct Ioon site; a Kozak

The leatlér2d3ghdtck NI - Ry iddoksiated o eedebiad olkhe! chi@@tket 58 VH. Primers
sequence. The back priner, 158vhrev,_ introduces the

were desigedfo gansraje p PERy ]@@gmﬁﬁ camanmghisdeader, /QIBQ the 158 VH reglgn with
termindl ‘Pe%gfdtﬁh'sﬁ@s Bk L%L)I aﬁa%@&%ﬂloﬁﬁg ihdenp@ Wﬂﬂﬁex?rés@mn vector.

ction for er sequénce of . VK is own in
These a'fa Bhoavitin, Table 2 The(ﬁemar@pmmr db8yinénteoduses & Hin &gl sgsfriction site;

o R NILE A A P 3 oo

introdu&'ﬁﬁhé 50&m1 dt&b@?b@)te@aﬁﬁiaﬂd adatatal Wipa 1 Testridtiopattedl hermgnal peptlde
t he vector and used to nsform.c i cal |
cleavage it @f@lﬁ@é&%ééﬁdﬁ ssqnense GO Fshgvan gg%ﬁgbyy

appropriate insert size and sequenced using the 1212
rimer (Table 10). The correct expression insert was

10.4 - Genszptior af therchimedr 159 Y H constiaist: pGTRUSSYEL t he
The 155%& Bﬁz%@ég&w ?ﬁ?plﬁf%g%{h%ﬁnﬁé’rs%vﬁ%ﬂ@ SHGVHIG (ﬂmw The

one was grown in
450bp (rajppmxb PGReprodugyvad Ted lq@a‘ad mtdl RN ctrs ipER 2 h@ldglsagémtransform

chermicifly FrappeSkF LGIBRnC o6 BROR SlsB 6 K EBprop T jpsetsize and
sequendé@blsengliBe 12 Kﬁlmeﬁﬁ@tﬁrealt(l) OI’hleorﬂebteex@l’esBiBnInﬁseﬂtfv&s\éﬁbcloned into.
construct: 100158VK - The 158 VK DNA I? nt was .
pG1DQRSRPRFGeR VA 391 herasreptPFIonn das SERFLbY Db peaugieing using
primer BI?SI@&Q@%?@ORQO WhisRidheP b A6 RS0, nﬁcﬁl‘tﬁ@k&ﬁroﬂﬁéecplasmld

used to transform chem cal
DNA usimgylet @mgefr@mm%mrmha magiaaEeTHBIaod| H@t@ﬁnw 158VH

protemfﬁléifhl.ﬁ %&en@gg sh %{]Tgﬂeq? ng the 1212 priner (Table

ect one was subcl oned into pKN OO
expressi on vector. The correct subcl one was sel ected

scr.eeni faQr i i ze. an in
10.5 - Gtpciahiont A st 156V s fRtopR BRI, T 200°
- The 1@‘8 VAU IDNUA @rabheRf wmlm@wmp@msqsw@nums@rag@we 9). The
Maxi Kit using the manufacturers prgtoco

450bp (appraxd RER @rﬁdwdvqﬁﬂné. liggtedrinigaieetor 8CBL 1cqﬂdrﬂ§?$ © ti%’é&’ﬂn
chemlc%m/ cgﬁgé(tent TOP10 bacteria. Clones were selected by insert size and sequenced

using the 1212 primer (Table 10). The correct clone was subcloned into pKN100 expression
vector. The correct subclone was selected by screening for insert size and DNA sequencing
using primer Hu-K2 (Table 10). This clone was grown in 200 ml culture to produce plasmid

DNA using the Qiagen Maxi Kit using the manufacturers protocol.
Example 11 - Production and binding properties of chimeric 158 antibody

11.1 - COS 7 cell transformation and cell culture
One vial of COS 7 cells was thawed and grown in DMEM supplemented with 10% Fetal

clone I serum and antibiotics. One week later, cells (0.8ml at 107/m1) were electroporated with
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11.1 - COS 7 cell transformation and cell culture One
vial of COS 7 cells was thawed and grown in DVEM
waeoappliestent ed with 10% Fetal clone | serum andPCT/SE2007/000292
anti biotics. One week Iat%P, cells (0.8m at 107/ m)
were el ectroporated w t hpd D200158VH pl us pKN100158VK
(10ng DNA each). The cells were grown in 8nl of growh
pGlD20(§31t$_8gVIHd blas pE:nd\r1ioo_@l$Wie$1(mgrD13Acbayls). Thd cdlls-weEhignewn m 8ml of
ant | body pr.oduct o sandw ch ELI SA was used to
QD“M1ﬁ§§§H?élﬁﬁﬁﬂﬁ%ﬂ%hﬁgﬁégﬁtrations in the COS 7
supernatants. Chineric 158 VH x 158 VK anti body was
expressed at 0.3nmg/m and subsequently at 3. 7ng/m
11.2 - Ghiatsiris angipoidy produstioant | y co-transfected COS cel |
A sand\%z%ﬂdéétLIF%rwgs M) 't@mg&s]urégaritib@ B&ckitr Ak RPAY @58 7\ibetnatants.
WO As was used to anal yse the antigen bindi ng of
Chimerixhi 386V Hx 1888V KUsitihgdst Wes &prasggdhdt Ochigint and subsedyeriy at

condj t i.aned, nedi I ndi
L o
the nouse 158 1gG Secondly, a conpetition ELI SA was

done using either nononmer or protofibril mxed in the
11.3 - GhipegicppgodyiacHvidnt i body, whi ch subsequently bound to

Two E@ES()% gﬂ%‘rﬁ{aetd't{} ﬁﬁeﬁg%estﬁé helideh @ﬁﬁiix{%: bMiBerd3]58. T@fethe 3.7p g/ml

imeric 158 anti body binds to anyl oi

chimerilamtihodpeconditthnpd otediunprbindieg iei AR piopomer WARMSAUFdRY 2 direct
158 e anti\body, j

ELISA Bl R B L A B s oS 136 S M B RsconiRtlon

ELISA Tl dse bsiag ditherandtioaien oeprotuftbril miked in théiflaidcbhase withianigbody,

.. at the 5 end. suggest.
which Sbscanenl borar GuRARE EResogt e 1R be 5o v
the chim€He $5¢ hﬁ’cgao\%g iR S amQTodd A n¥driokien ahd) prot&fitail similarly to the
__ sequences, Wwhich cannot introduce mutations within the
original/l F&miovsesantipede used. The | ater sequenci ng showed
sequence differences (see Tables 15 and 11). Said
di fferences are however not |ocated within the CDR
Commergi ons. The chineric antibody binds anyloid Ab

Lt JRASREE TS A ek A5 BIs n  Tais 1
4 contalfboR\h BEMCEH AN VMK oiaisa thet Feend oWiei snggésothabthis)is Jus/ke the use
of prin;?ﬁdjlo%agcgd \\;/Pigth%nht%ta r{fsrezpo%(.) neﬁte; Qeequ%rrl]ct:iilé,li)%rsa {]otciattég %th]mS f%e leader
sequences, which cannot introduce mutations within the V regions, were used. The later
sequencing showed sequence differences (see Tables 15 and 11). Said differences are

however not located within the CDR regions.

The chimeric antibody binds amyloid AR monomer and protofibrils as shown by the direct
binding ELISA and the competition ELISA respectively. This evidence confirms that the
combination of 158 VH and 158 VK chains encodes the anti-LSAP antibody 158 and
indicates that these sequences are suitable for the humanisation procedure to generate a

humanised 158 antibody.
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i ndicates that these sequences are suitable for the
humani sation procedure to generate a humani sed 158
waniorhestge Exanpl e 12 - Humani sed anti body desi BEI/sEa807/000292
di scussi on Abbrevi ations ajg definitions 158 nouse
nonocl onal anti-LSAP(tn) anti body 158 158 VH VH of
nmouse 158 anti body 158 VK VK of nopuse 158 anti body
Examplé BRKANM shlisednimihd dy dlesipp and diskhi8sivK r et ai ni ng cryptic

splice sites.158RKA Humani sed version of 158 VK with
Abbrev, g LQSsi t es renoved 158RHAss Humani sed

158 Versi gfyusf mbp&ldid] hefi-RISAPTY aftibddlyl 158spl i ce sites
158RHA Hunmani sed version of 158 VH with cryptic splice
158 VR t es VitbaiomewseA SBeaHPody bp base pairs C Cytosine CDR

158 VEOP! QIEBE Abhdoy sBehgpayi ng region in the
I mrunogl obul'i'n varia regi ons, defined using the

158RKKabat Fhmmnised ngrsopsifd A8 kg eatainiDg\eeynsictspliefesites DNA

oxyrj bonucl.ei c. aci [ [ gn.
LSRR SEPOBUET AR08 e il P A ol
158RHAGYI OFinanisedneiRionl G5B MHIrvghidigulrypticGplegstee Joi ni ng
158 ene Kabat ,aa i mMuno ng%i n.ali gnment aPFd nurrb%ri ng

st eRIUFHABIREE VEHRPTEOO 1 HTRAEEUCTRECHIIFS SFBR A
A antibogdy MBCT Medical Research Council Technol ogy

bp base pairs
C Cytosine
CDR Complementarity determining region in the immunoglobulin variable regions,

defined using the Kabat numbering system

D-gene Diversity gene

DNA Deoxyribonucleic acid

Fw Framework region: the immunoglobulin variable regions excluding the CDR
regions

G Guanine

IgG Immunoglobulin G

J-gene Joining gene

Kabat an immunoglobulin alignment and numbering system pioneered by Elvin A
Kabat

mAb monoclonal antibody

MRCT Medical Research Council Technology

T Thymine

VCI Framework residue classified as vernier or canonical or VH-VL interface

V-gene The gene segment that is rearranged together with a J (and D for VH) gene to

generate a complete VH or VK

V region The segment of IgG chains which is variable in sequence between different
antibodies. It extends to Kabat residue 109 in the light chain and 113 in the
heavy chain.

VH Immunoglobulin heavy chain variable region

VK Immunoglobulin kappa light chain variable region
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T Thymine VO Franmework residue classified as vernier
or canonical or VHVL interface V-gene The gene
W@ egnaeot75¢ hat i s rearranged together with a J PemsE07/000292

for VH gene to generate a\%gonpl ete VH or VK V region
The segnment of 1gG chains ich is variable in

sequence between different antibodies. It extends to
Equipdf@hat residue 109 in the light chain and 113 in the

heavy chai n._ VH T'nmunpgl obul i n heavy chai n vari abl e

Hagivi evik SRRl obul in kappa |ight cBHEA%variable

SGwogﬁslnﬁﬁt%ﬂu' prent 12.1 - SBROIgaNe dat abases The
'JI

etr1—Sequenctes of—hunanm—and ouse IHHUHOQIODUIIHS

PC cotfipwten t he | nt er nat i ona| Hewletiilagkardt i cs Dat abase 2006

SR76?,nd the Kabat Dat abasge §§|Ves % g@fcgﬁg ‘é‘éﬁ%&flnsmute

rotei ns of | nmunol og
17-Nov-1999) were usejchmmﬁd@plle a dat abase of

i TTuTogtobut i proter n sequences I n Kabat alignnent.
Lasergeng 6-8at abase cont aj ns| P39 dAan VH and 2689 human VK

Model§Eglences. The Seque”‘%c%eﬁlylésnﬂ program SR 7.6, was

gsed-to gHetr-y +he—hura YWH-&nd—VK—databaseswthh 158

SignalPH and 158 VK protein mebﬂ;c&gd(ﬁabl e 20). 12.2 -

Selection of a hunman framewor,k f.or 158R 12.2.1 -
BlastPconpar i san of 158 VH WwHhVHE ﬁhéhnl\rf néhrgug;ﬁnae Huraa—VH

uuuuuuuuu ||u||u.|| \"A WL

sequences W t h hi ghest |dent|ty to 158 VH at Verni er
(FooteJ. and G Wnter. 1992. Anti body franmework
12.1 - fbmaqugeaﬁﬂetathaP@ the conformation of the

The pr&a 10 ge\égt&{m%% kghﬁrﬁﬁgﬁnd %B?/F u%hﬁino gﬁgﬂ%@%ﬁo Q%i ]glﬁegnatlzogglo
Immuvdenstind \Datatded 200 andrte bat.Dat@aﬁeRelemgl Srfzefe?‘rqqﬁ@lcaﬁa

proipCiofa o O ot iy B ULESR e o g Py

databa]a@ 851m1@@ﬁ@16b1ﬂ1§§ﬁ@teﬁntseqmnbés mﬂtahaogigmmdm rOundla@basee@ntalns
packi n of vari a | e domai

9322 InmrORapAIST) ) TReSHHTEES. IHCRIGHCR PN S pRgra SR 7.6,
was usbd"t§9hQy the ﬁﬁﬁmﬁ dnAWK d@faBaseh QWA 158 Vildlahé 128 VK pibin

sequences (Table 20).

12.2 - Selection of a human framework for 158RHA

12.2.1 - Comparison of 158 VH with human VH sequences

Human VH sequences with highest identity to 158 VH at Vernier (Foote,J. and G.Winter. 1992.
Antibody framework residues affecting the conformation of the hypervariable loops. J Mol. Biol.
224:487-499.), Canonical (Morea,V., A.M.Lesk, and A.Tramontano. 2000. Antibody modeling:
implications for engineering and design. Methods 20:267-279.) and VH-VL Interface
(Chothia,C., J.Novotny, R.Bruccoleri, and M.Karplus. 1985. Domain association in
immunoglobulin molecules. The packing of variable domains. J Mol. Biol. 186:651-663.)
(VCI) residues, located within the V-region framework (FW), are shown in Table 21. The
number of VCI tesidues (VCI score) and FW residues (FW score) identical to 158 are also
shown. All these VH sequences share identical VCI residues, and CDR lengths, as shown in
Table 22. AJ556669 has an unusual Pro74 not seen in the other human sequences in this
dataset, leading us to discount it in the initial analysis. Pro74 is, however, present in the

158VH sequence, so AJ556669 could be considered as an alternative FW for humanisation, if
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nunber of VClI residues (VCl score) and FWresidues (FW
score) identical to 158 are al so shown. AUt hese VH
wG@eworesses share identical VC residues, and QOBR/SE2007/000292
| engths, as shown in Tabl e3@2. AJ556669 has an unusual
Pro74 not seen in the other human sequences in this
dataset, leading us to discount it in the initial
the VHauvabtygit baseBron7AF 16224 5 doesvet bin;iranﬁgem, The aligrendf ®VHhese

669,. |l d
seanen SRS T R A PSR SERRS T30 g ptac o
the co&%@@ve@haﬁ@@ﬁ@@éﬁ sRake b@iselvatich a1y the offiee fahirgnaent
se sequences (Tahl e

AFO62343 1 ot e ARSI T SR o s TBd A e B

changes '&%'Eg&%%ﬂ & AV e TRANSR I B 23b1 AN QF@B@ZM@%‘Y&EM%@ the
of 9. The other features of AF062243 are th

framevowk o8 mhagh todbasthBfJdSADI E, K19R, A23S, T77S, SI 18T.
Al'l other FWchanges were common to all the franmeworks
in Table 23. AF062243 was sel ected as the franework on

12.3 - @bﬁahtlbmobasmmasRHA 12.3 - Ceneration of 158RHA The

The defi 0§ 115w st REoLEDERL or i AR Ga 0 the

acceptm Ry DD 6924 3G %u}ﬁaﬁ @B8@n1HRSY - bﬁ@ﬂlbbtﬁééﬂtk@l tﬁmé& is VH
H MB9649 ( VH3- 07) Tabl e 4) fromwhich t

M99649e(é{&5r06e ﬁabépew/af@r@ h@@a@eravsp@,-dms exméteé. (Eﬁ%lﬁ p5). The
Si gnal%Lt%%ﬂhbg [ﬂ] &HEE %:%S’?EI%C [prdchERIBHALE Gl G. %@H'éiljﬁé( 199mnd

entlflcatlon of prokaryotic and
Identifeation (yﬁmokargotgmaid ep&ptylode sgaaﬂdaephwl aptl iposligfont didheir cleavage

sites. ffm 7’5@’&?}& L@rfgﬁcﬂp tgflglfilag} 1tv\\;|v cut agg{o)pgg{) Sj{ggtég tllﬂlse

(Table 26) TabrR{z 7eshdwrs Slosheinbef gleaftﬁrga 58fVHICDR i1ng aid 8 invtbl tlﬁa)R

3 intq_the AF062243 F 158RHA,
AFOGG B, 10 gerpiRd sk npacstsegnee: TS GLREPin PR BT et the

DNA s@ﬁlﬁ%rés YHSRAR < BERHAS Bahif-d DNA Soqighdss F 1%}5&@1@0@343
VH and AF062243. Anal ysi's of the 158RHAss

Analysieofitbn ¢ 28Rl Ads DNAdsadnengsrsesieiedthfprassneecel S@b%ﬁioryr e, the
i T SR R B NOBT R s
inactivateahese @rc&mted galice pites; es stiovasip Tablesowmgenerafdb¢ Endd S8BHA

ener a final 158RHA DNA sequence (Table 31).
DNAS%Q“%CC%E@IH%& Fon of a human framework for 158RKA

12.4.1 - Conparison of 158 VK with human VK sequences
12.4 - Selection of a human framework for 1S8RKA
12.4.1 - Comparison of 158 VK with human VK sequences
The human VK sequences with highest identity to 158 VK at VCI residues are shown in
Table 32 together with the number of VCI residues (VCI score) and FW residues (FW score)
identical to 158 VK. Eleven sequences have all VCI residues identical to 158 VK.
Table 33 shows that all these sequences have CDR lengths identical to 158 VK. Table 34
highlights their differences, showing that K45 is retained in AB064054 only, which also
retains I85. The G100P change is unremarkable because P100 is common, having an
incidence of 15% in our human VK database. The two substitutions: T7S and K74R, are
conservative, and all other substitutions are common to all the sequences in Table 34. For

these reasons AB064054 was selected to generate 158RKA.
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The human VK sequences with highest identity to 158 VK
at VCl residues are shown in Table 32 together with
wo b@7nestber of VClI residues (VC score) and FVWCESEWDOEE0292
(FWscore) identical to 158 VK Eleven sequences have
all VCl residues identical to 158 VK Table 33 shows
that all these sequences have CDR |l engths identical to
12.5 - Goberiiion 0ADSSREA hi ghI [ ghts their differences, show ng

mhe a5 T8 B AERERR)  E 0

acceptcPlfﬁé@ofﬁu&@Hmmbw IThe n@ﬂestrg@hﬂmv-geﬁe ﬂ&ﬁ@om@ﬂms A19 (Table
human VK dat abase. The two substitutions:

35), frany shichdhe leaderqesplide W@%eXt’é?ﬁ@déIPbl%ﬁﬁb L hg MB ﬁlgp%ﬁli@i predicted
appropfiafe cﬁ&fﬁﬁxgg%lg 82 4!)f ﬂlﬁqezﬁﬁggnfﬁg 8STdvle I8 fvsHie Eﬁraﬁ&ﬁﬁ%h

reasons to generate 153RKA. 1
protein-se@emee af 1 HIRIOA byssricalaline ofiteil§h \Gf CTHBRIGR ths W) @f

oo SR R DA Bt R ARE o

natural\?\}]}mmhsb@%n\z’lc GngB V& ABQ?@H‘MSJL SARly s éfgthb 1 6SBBASS plrednﬁed the

ich .t eader peptide_was extracte The

presengs; ¢frsRlige dangs sitesh e sraEs ef w lcaam%'awna? a&E@‘tJtO Nén(‘)?g‘&lge

mutaticis)(4 Of wirBiiStrd RREEI0 iRSREvE&hest 3 LandGeBBAWSHE filal 158RKA DNA
generation of the protein sequence of 158RKA by

constriych{ Eabbed At i on of the 158 VK CDRs into the FW of
AB064054. Table 39 shows the generation of the DNA
sequence of 158RKAss from the natural DNA sequence of
12.6 HinBaniKe mnitihRGABION24040 hindngagtivityhe 158RKAss

e 185G BTSSR SRR PR SRR v e

IgG1 caBdtaitirensn.(Aild comtractivilsleRpitéeRd it CON@tls ity géreerdth d&e
sites and generate the final 158RKA DNA uct
oS a2y BhohwpARc, ) HPPBOYS CERGAOARIBE Agvl end

specnﬁ@l‘r%}% 4 ¢ e}){ v PERKA ARCh e BiNdA 1 98RSE é&ﬁﬂﬁ‘teﬂ n&RkitAbinding

ressi on vector containing the @ const ant
propertlegasdnmﬂbﬂlﬁ apd st Fafcehimeric antihods §ved Fighred®)cel I's to
generate the humani zed 158 anti body. The humani zed 158
anti body was tested for binding activity and
12.7 [Sdtﬁﬁbiizil%ﬁt)atioﬂs tn thei38RIHA uad EESIKA diaéntaumani sed

By commiaa b sl o hoELih 0.9 RRREEES Bt i
A60G %?th% ASiEh {429 RRMtifTeY. FulktBBendré) tnmoue'aallai—ﬁoaelobmﬁam 158 which
contalrcl:s t?llrere]SVH FW residues within 5A of CDR residues which are unconserved in
158RHA. These substitutions are D1E, P74A and T82S (Table 43). Similarly, there are two
VK FW residues within 5A of CDR residues which is unconserved in 158RKA. This
substitution is L3V and G100P (Table 44). Introduction of back mutations at positions VH-1,
VH-74, VH-82, VK-3 and VK-100 into 158RHA and 158RKA, in humanised versions

158RHB, 158RHC, 158RHD, 158RKB and 158RKC are shown in Table 43 and 44.
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By conparing nouse germine V genes VH AAK71612 to 158
VH a single somatic nutati on A60G in the CDR2 was
w0 dentod7sed. Furthernore, the nol ecul ar nodel BPET/SE2007/000292
anti body 158 which containg,three VH FWresi dues
wi thin 5A of CDR residues ich are unconserved in
158RHA. These substitutions are D E, P74A and T82S
REFERENUES 43). Simlarly, there are two VK FWresidues

w t hin 5A of resi dues which is unconserved in
BaCSka!LS"BqJQKNatWsngRé?itz@ajon is L3V and G OOP (Tabl e 44).

Bardeﬂaﬂt NaﬁlMéd %@1%f91'9a§¢foonw ations at positions VHI,
VK-3 and VK-100 into 158RHA and 158RKA

Bayer ¢tnﬂ thlogeftﬂ\%r}ﬁloﬂ@OiLSSRHB 158RHC, 158RHD, 158RKB
e 43 and 44. REFERENCES
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Chem 269, 3469-3474,1994. CLAIMS 1. An anti body or

A& aa1RaY of hap@elt thatobend s%[‘dctl\’@alﬁﬂﬁh higly affirgly for wild

affinity for wild type hunman Ab pr ot of rlls, wherein
typrohman HB Q;pt@ﬁbrflﬁaa‘@hﬁéﬁtl ﬂil%aqtllb§d1§ P&frwmerrté@i B A regions

L csgquences: VH CDRI SFGWH
@E@gﬁg ng%g%#?% G VH CDR3 EGGYYYGRSYYTMDY
WH-CDRI RSSQSI VHSNGNTYLSFEMIEDR2 KVSNRFS VL- CDR3

E PT wherein said t may
W am no acid dele on(gggiél}g{(ﬁtu I'ons and
VHS@;ID%B ons wt Ih| n said EDEY?&KHI&YYTMM anti body
according to claiml, [ ' y exhibits
MLAEPBhi no aci d del et m§§8§ﬁﬁtﬁf‘{(§@{f and
visaskpons within said goRNpees ons. 3. An anti body
according to claiml, wherein the antibody exhibits

VLEDR3 no aci d del eti onEQGHB¥PPTuUti ons and insertions
T g

and insertions within said CDR regions.

An antibody according to claim 1, wherein the antibody exhibits 1-10 amino acid

deletions, substitutions and insertions within said CDR regions.

An antibody according to claim 1, wherein the antibody exhibits 1-5 amino acid

deletions, substitutions and insertions within said CDR regions.

An antibody according to claim 1, wherein the antibody exhibits 1-3 amino acid

deletions within said CDR regions.

An antibody according to any of the preceding claims, wherein said antibody is

monoclonal.

An antibody according to any of the preceding claims, wherein said antibody has

reduced complement activation activity.
An antibody according to claim 6, wherein said reduced complement activation

activity has been achieved by changing the amino acid proline in position 331 to

serine or an other polar amino acid.
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10.

11.

12.

13.

14.

15.

16.

wa@eorhasiye i s nonocl onal .

del etions within said CDR regions. 5. An anti body
according to any of the preceding clains, wherein said
6. An anti body accor dPEIySE207/000292
any of the preceding claing, wherein said antibody has
reduced conpl enent activation activity. 7. An anti body
according to claim®6, wherein said reduced conpl enent
ABCdnkivady Q{jdoﬁl@ﬁgi i dlaimhé svHeesin said e dae edicdyyplemanigpctigatidue
am.no acid proline in.pasitipn 331 to serij of_ an, ..
agitVirhas Sp SehiAvR DX PP A OSNFEIE Gl gt e Alyopyiation
claim6, wherein said reduced conpl enent activation
activity has been achi eved by inhibiting, or_ |oweri ng
Agvangihadyhaegrdingtogfiny b $hA Rresesng JaimsnWhEHE} antibody 1s of
Igﬁgﬁéging to any of the preceding clains, wherein said
ntrbody is of 1gG class. 10. An anti body according to
claim9, wherein said antibody is of 1gd or Ig&4

Ao esspriinhlh ot el ARG It ST dytecy

sGsdigdsass, where the heavy chain constant region CH2 or
part of CH2 is derived fromlg&® and the regions CH
and CH3 are derived fromlgd, for reduced conpl enent

&}%ﬂﬁ‘f)gh%g&o dide 1 ¥aid0 6, RAYeiR S5 dliRdIyi® a@Rimdrh of G or
precedi hg cfal%s, wher ein said antibo conprlses,tge,
IgGphlatass ey thetheany d@qmje@r@tanate‘@mfb@ﬂé of gary gbf-E2dg derived
nd. t C lete | ' '

ROE IR AT R A e,
cbmblematd e¢tbiatiosai d anti body conprises nutations in the
heavy chain (VH) according to Table 43, said nutations
bei ng selected from A60G DI E, P74A and T82S, and/or

1515&*4 Sﬁ’ﬁﬂo_ﬁg %céo?di%lﬁ € hﬂ}%&'ﬂth@ B@cfﬂiﬁ%/lﬂ)gh?s; edieeiimgnid gnfﬂainllye

, Sal nmut at | ons el ng selecte rom ,
compisetha gemplete smvy KhaR SSAYCRIFAOVRIIHAR tahi3 %’}éﬂ ?g&Aan
c%?rip'l%g géhtac‘flﬁﬂlrs%gﬂ&cg Qe RdR¥infto Thab ¥, 1-11, wherein said
anth bo conprises the

An antibody according to any of claims 1-11, wherein said antibody comprises
mutations in the heavy chain (VH) according to Table 43, said mutations being
selected from A60G, D1E, P74A and T82S, and/or mutations in the light chain (VK)
according to Table 44, said mutations being selected from L3V and G100P, or

combinations of these VH and VK mutations.

An antibody according to any of claims 1-11, wherein said antibody comprises the
complete heavy chain sequence according to Table 31 and the complete light chain
sequence according to Table 42, with the exception that the eighth amino acid to the

left of the heavy chain sequence of CDR1 is S.

An antibody according to any of the preceding claims, wherein said antibody is

human or humanized or mutated to reduce antigenicity in humans.

An antibody according to any of claims 1-11, wherein said antibody is a mouse

antibody.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

conpl ete heavy chain sequence according to Table 31

and the conplete |ight chain sequence according to
waaireoss2¢ with the exception that the ei ghth BEA/8ER007/000292

acid to the left of the hegyy chain sequence of CDRI

is S. 15. An anti body according to any of the

precedi ng clains, wherein said anti body is human or

humani zed or nutated to reduce antigenicity in humans.

K bRa Btsea T B5) P Fuitetie PRI o sbigiioity rato
bRfvdeR Ay mea6RERiafd pttofiiils @fatldaet Pr@dedi ng cl ai s,

wherein the specificity rati o between Ab nononers and
protofibrils is at |east 1:200. 18. An antibody _
A@?&be@ﬁ? Qccto?diﬁ% &l Mhiky 1 WORS S RaRiBindbamY indRdYx COR fegiodh kas
CDR regi ons ha3 the fol |l ow ng consensus sequences:
the-EoDRINZGBSFFRSSKGMMAYR VH- CDR2

\@}E_ GSSTI YYGDTVKGRFT% %?WSYYTNDYV@
- | SCRSSQSI VHS - LI YKVSNRFSGVP
VH-CIIRB  YYCFQGSHVPPTFGONMMEY ESSGSST Y YD TR G RIFT

t may exhibit anin j [
1iﬁgg£§?utioxs and inse?ké@#ggggpﬁﬁﬁﬁbgsgﬁgﬁﬁﬂpga?ons.
ViS.cpL anti body accor di ISCRSSQSEVHSNENTWEEW YL Sai d

anti body is a nouse antibody. 20. An anti body
ng to claim 18 &I%,‘wgﬂ{%ai d anti body

RG
msses the conplete Yéﬁﬁﬁggggﬁﬂnﬁﬁgggnce 158 WK
Y?ggg?g?ng to Table 11 and the conplete heavy chain

veleneinnaid ah6BodyHbrdtagored: mgy ephibilainencl &id delgtions, substitutions

osition.co IS4 the anti body defined in any of
‘%ﬁgﬁﬁﬁgwﬁavﬁﬂl%ﬁikﬁ%ygﬁam% phar naceutical | y accept abl e
buffer for human and veterinary use. 22. Conposition
according to claim_2l, further co [

Amartihedy éfqoafing fe flpim 38, W@ﬁﬁégﬁd@%ﬁé@@g %rrg‘i?‘ﬁﬁ apigbody.

claim 22, wherein the conposition is freeze-dried.

An antibody according to claim 18 or 19, wherein said antibody comprises the
complete light chain sequence 158 VK according to Table 11 and the complete heavy
chain sequence 158 VH according to Table 15.

Composition comprising the antibody defined in any of the preceding claims and a

pharmaceutically acceptable buffer for human and veterinary use.
Composition according to claim 21, further comprising an antibacterial agent.
Composition according to claim 22, wherein the composition is freeze-dried.

Composition according to claim 22, wherein the composition is freeze-dried together

with an excipient to increase stability of the antibody during and after freeze-drying.

Composition according to claim 23, wherein the excipient is mannitol or trehalose.
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26.

27.

28.

29.

30.

31.

32.

24. Conposition according to claim22, wherein the
conposition is freeze-dried together with an exci pi ent

W o007hes78@se stability of the anti body during BOHSES0DE000292

freeze-drying. 25. Conposigion according to claim 23,
wherein the excipient is mannitol or trehal ose. 26.
Met hod of preventing or treating Al zheiner's di sease,
Metipd bEpregerting os tepting Ak efineir’stdésebseg compasipathestap of

avi.ng .or sus c d.of having Al.zhei ner'.s.dise 388,4
oARBREDE HEA PG P ST g ghei PR BREack ot
@ABRREddfined nQﬁ{}i &aftaiing 1C208drithe edmpdxitich/defidet iroclaiis 21-25.

preventing or treating Down's syndrone, Lewybody
denmentia, vascul ar denentia and ot her

1\'7[@%5&’9??1%08{1:9&' o‘f?regﬁr?%)Dg%% syR@ORIe! Eé\ﬂﬁ)d&ﬂfedeﬁieﬁﬁa Qfascular

dmnisteringto a patient having or suspect ed of
deaneintig mmesneswwdhgmatlw@m@y compeigngahe stepelll ar

SRRkt iRe 300 pRF hallfy bOGSERIE G Have BAGEISHRPAY! nO
ICRREY Hementda@i/mamr dementii amel oftler &Buroﬂ&enéranme Hisdrdefs
det ect i ng Jbrils inv rSJn

heyigshe mitodyaf a@f pRBY FIF‘B%LEQQF GRS dbfifed in

&liglsMB s 20 to a biol ogi cal sanple conprising or
suspected of conprising Ab protofibrils. - neasuring

the concentration of the conplex formed between said

I el AP RT WhRL ompsindIFARRE, a1 1 s
caddimgthe ambmiy defified iA angtoﬁ oldirac b-80d0 adidlegical shmpls,

wher e. sai d det egti.on net.ho oximty ligation
LOPIYFInELY SURS 196 §OBPrizRg g‘gtpr%w?}igfspr otofibrils in

Vm&&unﬁg) R dofibdifiratibe oSthe Rem@fex fornadlichengednhemichAf ippatdibril
defined in any of claims 1-20 to a mamal conprising
S@lﬁs@é@@@d of conprising A protofibrils. - neasuring
the concentration of the conplex formed between said
AB protofibril and said antibody. 32. A nethod of
Ainaghabaggrdigtoeilaiey 2& V@e@e@%detm@féﬂﬂfﬁblstaﬁéméft"@ﬁ%ssay'
of : - taking a biological sanple froma subject,

A method according to claim 28, where said detection method is an proximity

ligation assay.

A method of detecting AP protofibrils in vivo, comprising the steps of:

- adding the antibody defined in any of claims 1-20 to a mammal comprising or
suspected of comprising AB protofibrils.

- measuring the concentration of the complex formed between said A protofibril

and said antibody.

A method of diagnosing Alzheimer’s disease, comprising the steps of:
- taking a biological sample from a subject,

- adding the antibody defined in any of claims 1-20 to said sample,

- measuring the concentration of the complex formed between said antibody and any

AP protofibrils in said sample.
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- adding the anti body defined in any of clains 1-20 to
said sanple, - neasuring the concentration of the

w@ oovphesesd or med bet ween sai d anti body and any POI/SE2007/000292
protofibrils in said sanplg¢ 33. A nmethod of diagnosing
Down' s syndrone, Lewybody denentia, vascul ar denenti a
and ot her neurodegenerative disorders, conprising the

33.  Ashehsd of diagndsilg Dewit s bymirogk dedwydedp dembntayvascaldo dementia
- %gding t he antj baod (%gfined.tn 3%¥ of(glains 1-20 to
andhothernenpdsgenergiye SordiEs, CREPEYRE &M FRSi Bn of the
- £ Liolo ARG RRE BEAM Sdjedt,ant i body and any Ab
pr g%lofi (k))ro%cs I'n said sarrp{ e. 34. Use of the antibody
- addingithg anfibedyydefined inanysof Tlaims dr2G lesaidsapwis: t i on
_detined d ofilo?] R ol
5 SRR e O BlioR TR oI GOk bR P GRALANRY i any
ABgeotofibtilsan asitisadle. defined in any of clainms 1-20 or
the conposition defined in any of clainms 21-25 for the
preparati on of a nmedi canment for treatnment of Down's

34, UsYbfifen®iib gy irtkeryesTicl zms \t aXcat! the catepasitidnadedined in any
ot her neur odegenerati ve di sorders. .
of claims 21-25 for the preparation of a medicament for treatment of Alzheimer’s

10 disease.

35. Use of the antibody defined in any of claims 1-20 or the composition defined in any
of claims 21-25 for the preparation of a medicament for treatment of Down’s

syndrome, Lewybody dementia, vascular dementia and other neurodegenerative

15 disorders.
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