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%8%5@’6\7%“%‘}3}5 ) ntﬂcergér%&mooz)z

structures ring the life span. AD, which is a str y
age- dependent disorder, will occur earfier inlife if this assenbly
process occurs nore rapidly. This is the core of the "amyl oid cascade

hypot hesirg,. | | R r i L hesAf .
o6t e e Sens AP Al BpTPacd g 2L o/ BEEAR Dbl EAD) udlific BG4S
cause of while AB#0 isdheyreminsot wppeithiolcerghroyhscabr bnplod assmtiatdvewsly APt ons  of

ther oof ASYCaRE il foRATFAME ORI tored a0y A3REN s S od g

1- 43 andathylaigmeedussos progesn (ARP) id b@ haalthy25d 29 afflicimicambijectasn gl gilts obtheur

and Por e8] ThPER AR B RERAL Cny b B PR RS Tl BRI S, ©

f or m havpmducionywigles third exdyureadallebnfsearatate, prevanA p igapmytindalclicavage

Cor il o 5SHE RETEL e od oo Yo FEPIAPL 5B B T BT oua®

nor mal symapsedilenpgieptides i.e.Wwd emimedcidsilongeoaidhd Canmindshes Alniplred20 6810.
aggr egat g .0 di S riners, tetraners ent. rs up to 12-ner and
i oher - of Pt EsRhoblc, R hes i 5 SRR 86 ko PuoBrent &1
pr opEY t ypeptidds (derrardloegsueli assh R dimdsyIAPttritiets AG tatichef, MB(Aicoiits, ABr ce
m crosco ecul h An exanpl.e. of a.higher | ecul ar wei ght
o ub o BPIogBRisEF Ay AR i E SRS R o W 6 et et s
an apparaza tal(lj fead Eydrb}ﬁfobigeahg BolublE 011 kkBFe mnbﬁancﬁwmﬁe birite@es sﬂl Apgdptides ¢
4-11 nn jn. dj <20Q run i.n len . 1t has recent een
demonst raToRpSingf fised OB enty o etp St PReE HIca & B clecon
g(r)gt7 of blgmg%%m% aliéd’ %1&7:1;15 gg)ehegihiE’g'EhMEsiﬁdEEE thyRidatysid 6‘)_|1_tF1)1) WR-exclusion f
term potentiation .a ure o
synapti c” ?fag%P YR gﬁ’é%ﬁﬁr‘%?ﬁ‘é@% @F]Tt]é@@ﬁﬁé%%? l%lﬁﬁafyo%ﬁswble '
thet hijppiﬁfwmwlﬁd_ |. uf M@hﬁhncﬁ&ﬁl’a} smlfdmf ﬁ&ﬂ@ﬂﬁ@ﬂ&in{g(lhé gﬁm?aﬂ. ?&I%\Eﬂhétpv\‘f %gmngiy
pepti des di ch,. nmore profouynd. inhibjtory ec an on
LTP in tan‘%s'%F%%%?f%Omrw@&éc‘ir&aﬁﬁé}nrh Ef]%‘ﬁés w@[yemg?e@@oqcarsr%?rﬁﬁwlw
plr ot of i bThi$ ’:;s ﬂ(id‘tl:d}‘gbﬂtﬁe _QQQ)ab dbi_d cascr?a&lfe;rp@ﬂﬁﬁie” &t 50 r@@maﬁfg lnd la@p |
oligoneric forns ri inthe literature that are distinctly
differe rﬁmffeﬁ%%ﬁl?eog@‘f% gty and tbfiﬁéa%ﬁewyampé&ﬁ%ﬁmelewéﬁrrﬁtﬁug%w céntral
( Amydeoi cealerdf\eml Ak éf&lu;&iaatc@aﬂhbm@fa df AbLmaaend thkR9BhtonBAF¥amnalch ks of
ADDL re\hlcgal ed grr edor’Ei nantl%{hsna gl obul ar species of 4.7-6.2 nu
al ong t HEMPIUE P8 SEEPYREAUSEIARP flefsgimidedforpy theeof.cpa (Stine 1996).
10 Another formis called ASPD( Anyl oi dspheroi ds) (Hoshi 2003). ASPD
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5) less binding to Af3 fibrils in the blood vessel wall i.e. CAA
reduci ng the ri sk for inflammatory side-effects. 306) Less anti bon/
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since i tysiry MMlkzeafa (? & Jabarapau | '792)91%& 'ﬂ?‘be%a?te@%ecraﬁ& FFite &Qg%pménte
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Affiniti gs I nBt he rangé1 O%J I%géfh%\[fmg% ﬂ%lswsfgsfﬁ%%gé%{t | ess than le
M less than 1010 M 25or |ess than 10-11M for protofibrils are

descri bag,( ExauPle g?,ales :%Eté%ﬁ@e @%&:ﬁ&%g{gwe asind ﬂaetg%rﬁa;ﬁ%&%%dtpﬁt they

can be admnistere ower doses co to anti
af fi ni t 28824062138 A1D-The maildge gerFinits highly M@mdfsmbmumﬂmmﬁ patofibrils,
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adm ni stere I njection, e given su CU aneo Ce Only a
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reduce @@@Dﬁhrﬁlsgﬁb'ﬂ’§]§lf2©65/ﬁ®ﬁ9&&);tl on of the antibody. Another aspect
of the invention is that the antibodies are of 1gG class, suitable

for therapeutic use since it can pass over the blood brain bather.
A ear andeitibbdied Bapare selédtive tdveardsvthdreohfoahationa b AP hyeteasi /R Abdiseved by

Fe 8¢ eQb%ua%grj %0%? n%@tﬁl%??&%t&saj}iie%f %3 )nt Aﬁiﬁ?&aﬁzbert 2001), have been

described. However, non of these are AP protofibril selective.
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SUBSTI TUTE SHEET (RULE 26) 7 cells. O her anti-AB clearance

mechani snms_are |ikely to operate as well. This clearance of soluble
AP prot of i BOHPY S central mechani sm of the treat mentECTAEZ007/000292
protofibrils are considered highly neurotoxic, initiating and driving
t he di sease process. Clearance of AD protofibrils in the brain is of
signific L LR dition to clearance of AB

5pr ot of|W§4ﬁgﬁlﬁ§H§PN&§9§f| c forns including AB fibrils, wll
be reducEe: preghtiaednkiyn pbminéﬁmmovai arfib3dips 04, dfghlaffidisy (Seisﬁlﬁﬁu doT iver ent
AO aggregated fo Jj.e..dipmers, trigers, .tetr rs i gher .

o R bt Peqtlya rriPuis PR fipt b Bnd el e on TP Eof Gohitation
equi | i briherdof dopaititiods Herdog duiai letiited ksl bAig RS manbl, bt i69RvaH BreAEhtion,

fi brirg S, IS shOV\g in a %1 i er, t ,ansgﬁni C noyse m)dell ( APPswe)

after 72TRE0 ARCLRERASTS ofi e%“%isd{‘ﬁeaﬁef AVPS/SSBFEARSTATIOSE 10 sel ective
ant i bodyndurdiagchielivé EXaidBls £Sa3 antidefieShaveRal dVeRp& by Badical 18bkiBehA S
by said anti body w I_g (?I so, haye the advantage to indirectly reduce

ot her Alﬁe%@’é‘tuébéﬁdea@“ POOTRYSHEIE ¢ forns. Yet anot her aspect of the
invention is a high affinity human AB protofibril selective 15

anti body_of, subclass 1gG@, which has a high affinity for human FeyR
r ecept or SedpEnEat dis¢losss dheggmpeapusBNng agié sqanenasod e DN -4 remiens oiths/
ant i jpodyymiahd viedgink roff {rtibbAR the BREAREFLIAE oABIRIRLAS fobik lis, WPi ch
will be of significant therapeutic valu€. Hence, the antibodies will
exhi bi t RPeHPalcanshiuting thy sYlacimer dissasaspitarg nconEnshvitpaefisseiops a5
conpar et ¢ Rloftflio FMHOHNSNERRE Wchd: SilRIBY, SS1uSME PheASkabE dotifhlement
vacci nati on or nonocl onal "anti body 20 treatnents wi th other

nonocl origfiveitniapdaiflagmgtiongGl subcl ass targeting other AB forns.

| mportantly, the treatment will be efficient early in the disease
process when toxic soluble AP spices such as AP protofibrils are

present He condgairesion ehas atibady bas seny imeartaptiupeiiong netebly digsingcos s
El evat edelgygl %@ouﬁﬂén%?ﬁ{c%? AP F1 1%y ﬁoﬁﬁmgéﬁﬁﬁéﬁ&% th Bv@d
se nodel exhi bit an

t ransgeni c “nou ¢ ing the Swedis Arctic mutations
APP sweadnBampmatory saactiops.al . 2006). 25 Yet another aspect of the
invention is that the high affinity AB protofibril selective

anti bodi es can reduce or inhibit AP agﬁr egation thereby reducing

| evel s o sswman, Sisiypgofkieh effiafty pratedbril seledivegniladies Yeve tha fdlomang
aspegt of ) i . : Nt ¢ L
selogt i \?%Stg%t??%,%\éﬂ %aggonlh I %%étglt%eggnn% C ordrﬁ;s']é I%F%éuﬁ%&&fnﬂ%ﬁ nk%'ahéles'
protofibrils outside CNS as well, 30 thereby shifting the equilibrium

Cover o 1 COETRABHSE chtfia PO RbRI B AR H6nlf G Ccuceea above, the

El an cl i4)i catdusesibiyrisisionipflammarry sideieffect§ M\- 1792) sel ective for AP

fibrils t : i: I .S 1 u i .dg-effect, i.e.
meni ngi Oeﬁg%r%?éﬁ:@@?ﬁh%%%%%ﬂ elﬁ%léggosé.oﬁzeelh%ft?aé}fdégéqt o target AP
fi brdsl s,3)t haighafnityratibodyaredicenthg clinidalplosgueed e SOBST efftdiiFe SHEET ( RULE
26) WO ZOLQQ%QI@?SGPCHSEZOW1000292 8 present in the brain

par enchynma But nport-antly also in the blood vessel walls, resulted
in severd sipdeides hestdglity tecsiatedesifgect s was nost |ikely caused by

t he bi ndi\ng 1 Lhedi es .t repral | Qi d i.opathy) in
the bl ool viStahifiaRrabiRRaE o b S AR e Sne eGP P
process. Thixflagingmoerfistlereffectsi ni cal problemis avoided by the 5

i mprgved.hi gh_af f.i nj t. rat.of,i bri.l, sel ective aptibodi i,th reduced
conglemdht e bR bR s Perphedl B S afDereit P Ehoatliito hegH

cl earance ehfd baopilaile AB barddigahikliidimstioe 3060 dlipblcicbrsd Behebhict s,

i .e. meningioencephalitis. Anot her aspect of the invention is that
the high affinity protofibril selective antibodies have |ow AP fibril

bi ndi ng Qrsespex anfk ervahtion ie eheciidegvdri of thie Sitibadly cBhRBsRlahees &id by | ess
sequence of the CDR regions that bind human wild type Af protofibrils (Example 1). This
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Yet anot her aspect of the invention is that the high affinity AB
protofibril, s jve 1gG antibodi es are engi neered to reduce ]
conpl errent\k’f)éﬂrfglﬁgpféfq bi nding to the CH2 domai n of IngCngc?Zqoé‘H?P&éz
conpl ement activation and risk of infl@anmmtion. This nodification can
be done in several different ways. One way is to nake a chineric

ant i body,. .2 j f . I nst . ' has
been deldel%[%g&gﬁl ﬁgefﬁeab%%ag %%g?fgﬁg% Hﬂs éhﬁgn |ér:{g:ll oﬁngl FT"E %gfo% g or
part of sehetidgniar wiltltgte hvomaf dfspr@ofbibis ficki uag as therapsutinedt diegtosiilsi shed

h bi nd Cl h g .1h .
conpl enotc Baaehine oty ekl L AERL AR R aRBa FR B et any
chai n ( GHpink snetvgl deeicelthensy chian limkabty setbertby disniythidedoridaes (Figgle 1). The

oL SR ARG Db Bebny SR PO,

ant i bodyregion{GLYviagplokienatdly MEY arfiind @cid reduch ealy Tied ey HagiChas@Hy |

CHy2: | g&4,. 3.1g i ]l have the inportant pro ties of both

ot 1ol onttiaeiseisrod throt a8 Sriabee TR ied i L RERE et s notitoag
phagocyt(q¥)sf a0s40Eaume dcidirskdukg combdsng THRTIGHYy 2 agd CH#3 aggioat bon such
as neni ngi oencephalitis. 25 Yet another way of reducing the risk of
infla Bis to alter the oligosaccharides structure of the

ant i lpodyThsttbeiamirtdion @dYeRiveedk @b PlenfeardysemGng bhideel B¢ aBehtor on

conpl ement activation., 30 different 1[?ucture of the co.n'gl ex
bi ant enrf&}YPROPEFoSUERGHRANH B8 toPhilesn Whish et AR aR oI ¥748E been
descr i beflicrobigniBsen E€geigh/nbild afRek-A TR feRNBe RARRLRS ithporbel digéed to
cause a .confoyrmational change in the_"hinge" region of t% 30,

ant i body' PFEORIEP HgraPRYtisr RIEeiPGPIdh fréihee d S v reedi sradistedrpiceelitles and

I 0SS _Of ﬁ@@&&y&@ﬁ@hd _@Ié&ziaﬂ@tdf% ﬁr%ﬁbii@ﬂomaﬂan@badﬁn%ht@& clear'EH@
nodi fication of a hisgh affinity human AB protofi bril ective
€

A s€
ant i 1BodyREPRRFERAGAISE OPEAIR | & JEHEEPSEFHOASPRopitPF of 6Béﬁ9{_ﬂaﬁlﬁépd ani no
?m d vCI\n |dl%a%g_@6ﬂA$pgﬁohﬁﬂﬂé mﬁ’aép@ipgé@} ﬁiﬁ@ﬁ?]gﬁﬁ?klﬁ%@ﬂ@}?boﬂhbﬂg' ng \tM t h|
ess I ndi ng an ence reduced risk of I nflammation in part]cular
SUBSTI T?ﬁ’fE vapiEhlis rqaian ¢ heheavigndlaghi casiesontoees SAyPOUArigbIs Feson called he

bl ood br@hiidaiia R leterMinidl @A 0E CORSOTRRADR Yedifie 8¢ sHoasieRhdsF on
the anti body is to expressin e antibody in a cell %i%/‘ge where t he

g th
enzyme NPgetIdyiiamies adtiang Loeatehigrias Yband Vihselsen heabcePRatoetns ohi s
Wi looyi elnd “ainedHithDRm¥ody fofn@ink @pEdte@anR BE BRI ST Bightt Pshdlvs Agn297.
A structure of Man5GlcNAc2, but not limted to this structure, is
for med. BRBF §tractus obanisdt Breunestabplie ard Ersubimaipaduce conpl enent
factor A g binding and inhibit inflammtion (Wight at all 1998).
Alternatively, glycosylated protofibril _selective antjbodies can be
achi eved\sjheg asnegh giiey insrntion priesisivrrioRblisplseiveanilppdisfeofhisd 28 of
tuni canygisRis Wi @b %@bplé‘ﬁv{ HEQBN! 1BEN Lved RESRRTE? DOk ERM 410 ppavVE
altered conpl enent activating activity as well as altered Fe-receptor
f unédi orpr (asethand PbaYidenpretofibils axodsyribeddExanmnlng). dheseentigdinsdgve the
expr essi g, Mhel - ur @B ddi
Fc-r ecepa{agr bi rﬁga?%&v%\n%é 5%‘3?5#%?%@’%@%%@%&“ vgg(gﬁétl odi es

that exkifBitiesinghe F Moengst Bs bascvgnificaat dinioabadyentegs indhitl thesahigh| ow

d g bindj 31 t i N4 is ' i Bj
nunan AS e SEbpARp VAEh SERERh Rt il ME A e Tl e Blly )
the co nmngr@}w Frapmp el T agjitoiln ik negdsslito ecliiers dfeay nidihisgdtion medalities
Pr 0331> . (. Xial . ”(E]n i nhi bit
bi n?i%ngsdgééoiénrr% gh%ﬁ%bc@g:é%og?%c&%)ﬂ% gr t ngm%@?%eﬁae? ?rweér%'(ta oée?’q%%ge\(}gé\rt: onI o:‘
AD. The effiaky mall redutatkost eftgopdssiot podu@®i of therntielyl gGL can al so be
changed o.ne | yci : l,ar. am acid. This
nodi 19 i catl 5% rtggﬁ;?&b@t%clﬁ?éen\?gﬁy%%}%&g%%%rg %C%Pgélﬁﬂq‘g?iaﬁ So‘i“élglf?f ‘echni gues
such as thérgeutsc neectired i20n patsagenibs bood bradNbardel Eldannse ofYel pratudibhitsr

in the brain parenchyma is achieved by Fc receptor mediated phagocytosis by microglia
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WD 2007/ 108756PCT/ SE2007/ 000292 10 The invention further pertains to
the use of a high affinity protofibril specific antibodies for
det er mi nat |‘¥91%”"%F“375§§ protofibrils in human and ani mal t pesEERN7/G00592
exanpl e, cerebrospinal fluid, blood, serum urine and brain tissue
but not limted to these ti ssues, providing for a possible diagnostic
met hod far hei ner' s di sease. Suitabl e methods for assayi ng AP

5pr ot of | BFT STh 288 slearanes mechaaisms pre likelyi ta operhte as wellLTles cloarbmg ofin

ant i - Af 3 splinble Gff fbiokibAaR 4 LYo
Western bl ot{ Eﬂgf rOIdot blgﬁﬂtﬁﬁ%.&hﬁe %?ﬁﬁ%ﬁ%@ﬁlﬁ?@%ﬁipgﬁe to

fol | ow t FEAL Hy pessetpxicpingteding mnd drivingtbe tiseasy piocess! Cleivende df wipal s

and sui tptﬂtﬁibaﬁsi@tﬁéaﬁﬁ%éf& ' di.sease or. hown' s
A T A e S

syndr nme. ?jrﬂ’t‘ protofibrTl ev
a hi g aPfot 1& @%ﬁ%%ngrtq foxp@s isddiog Aﬁeﬁmm, bl tly rddacadaadiedily piaad

di agnost te&gndvesds e able.to asure | ow
| evel s of AB pré%m %%rﬁ ?H]S%chgldeﬁfﬁ@%upggggreghgd E Rl e B S GRS

proxi mi t {PIEmgAepd Ashesigpmeric fornsinchidraprafls and Hbiilis) &€ in equilibrium.
anmpl i fi cBkdBfle SV RHEMRN OF pﬁh@e@%ﬁcﬂgoxﬁélﬂhﬂg{[ﬁr ﬁshsf%lggyﬂ éi%ﬁ%n e used

to increase sensitivi tcé roxim °6ased on
the di scBISESNE mansedng béﬁé?ﬁsvamﬂdgdahw traaanesledutagamgtﬁatfﬁ B1o8BEil

epi t peSgefRtiddari otein near each
ot her on said gni;b@%g&tu% g@éﬁwgggi%ﬁ © g‘:? £fM¥@%§EHJbﬁé§@ed to
ol i gonuctéibedsyeal aliozave thetadmodagsat mgactsratedhceloﬂg@mg(‘agg@gatg@& will be
short enQu@hefi@forfisconnector ol igonucleotide, with the aid of

l'igation conponents, to forma bridge between the oligonucleotides.
Amplification conmponents are al so added, upon whi ch RT- PCR may be

erfor n nce reflectin
!to he | dgﬁ? ?tta?yﬂzl%ﬁé gﬁ%ﬁﬁﬁ) S?"“tlﬁe%t'@.%éé‘t‘%&“&ag% PTP Eh@tie&tl‘é’d Thi sg
tﬁc Wi quAstihedvef Subd%@w]btvéumaebﬂmhmfﬁﬁtﬂbhﬁeﬁﬁﬂlﬁﬁwmk thRPRRGT Gnand
thus to r e ti of ..a The resent i nventors
Surpri sﬁ%%%?ﬁ%ll dgg%@eﬂtl%%@ﬁ'nﬁtﬁlgh ?%@8% g¥ 8%1 ﬁ'fi‘il P qfﬁ@@‘tﬁl araneefiBue
may al sd@roje 1bislwmnhtvhntbhefmgmﬁcmmemfpemd ValseDBehdd theabtibRdiag, to
det ect | tide structures i.e.
o ot of | B R A b e e S as BBaret commered ooth
pept i dedmmupothtreppitiostitegies such amtmaatdcmanoemhatdcﬁmat bt ur e
(ROt i B o BUIIBKES b BRSS R E) Lo L ol B e msach

according to the resen 've
other o Mpwnﬁwdile fredsmicht. wﬂtfbesaﬁﬁicdexﬁ eﬁrlyhﬁdh@&se%é@p&@é&b Waah ﬁﬁitctsgluble

ol i gonu nucl eoti des ma ri dged using a
connect %@fﬁegﬁﬁ’t}@?%# ro&gf‘ﬂ@eﬁ CipLesER A BIF‘r‘FEéd ]lﬁg‘?IﬁBut odgfpt infthecdisdasm
conpone m@eSSB‘illetfaﬁcdslemls nf:oi;gomena Aparomhd Havabt@ deAiree ‘i}k@&%‘fs nic mouse
reflecth.g,g bﬁ_& ,xe %%t of .the target &Gotofl FT 'S
gener at 84 (sae LI A% %8 {}]c ?‘P’G‘H?‘F%P%?W%W &7 dretef. 206@.

t ecBhi qet amtheedspectall therigvesiting ksethat thehigh &R#rm%ﬁ%ﬁﬁﬂﬂvs%lekﬁ%hm que
and pargﬁt&%hgg!% V\$1|1| Sui ted éror det ecti on ol ynmeric structures
with repeate agm@mg rebwducmg levels of soluble

2007/ 10855@%?/&%&&?@&6@&%& 11 sequences, such as Al3 protofibrils
to be u 9 ab

ocEliEe di ag{tgie Al zhei ner' s di sease and ot her

neur odegeher At & %’é‘?’%‘mo?ﬁethﬁﬂb%hlﬁh@ﬁhﬁfwﬁtf-‘m@pw@ént m’lemsvet o the

use of dmt@phdlasf tmmcyougroﬁteﬁt ifdriislof APSLA. fABCpr@t'ath@% ﬁ?dfe'cbm ﬁ' ng for
ri

detecti t|o and quantitation ‘of hunman
andﬁgnlﬁlﬁqebt{%’? glbélﬁtq (§ —’%ﬁ)fSPFTGS b@rﬁwowt@ramm:eammal ve

i gand waichs ta$ovs1€r1ﬂ\ls Ghds ot BiAp G| iBBgbUL not limited to these

radi oi s ‘g &QES % ﬁ;[ectl on pur 0oses

a di agrosTTESIgaPo¥s fhedtlsmeliienl S@dﬁdv%@@eAﬁ)wadDmm(AN 53020 sedegive &R Yet

anot herARSpalto GéatihehelerGiatib:ReiresSiciG FBIE FRG, AN Hegt%%}eem%pﬁﬁttls, in
6% of the cases. The strategy to target AP fibrils, that are the core of amyloid plagues
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Yet anot her aspect is a fornulation of the antibody in a

physi ol ogi cal buffer, for exanple PBS but not limted to PBS

suitabl e f¥0O8MOFEt ration to humans and ani mals. The BERSEBMIp00292
product can be freeze dried for better8stability. The freeze dried
formul ati on can contain an 20 exci pi ent such as manitol but not
limted stalll the fter freeze .The
ant i bodyﬁr%?éggﬁlctgl‘?%%#}n on g %ﬁ?ﬁt P |1 \% i’gf ﬂtvessféwﬁlffe%mﬁ%d

ant i bodi we:carsﬂwd@nﬁn’ﬂsa saxtee&ffedisrv@smst ]lﬂesly cuneRll Hyahs bidng @€ thiebi t  ani no

andl or 1 BLPERSER Crifbial RahT AeRBE O B Mot sl e Gso be

am no acstaktldg]?n uﬂanm&orymdchsst igs plgm\ﬁbaﬂ chﬁhail pidteera i e[ﬁbid&édﬁjﬁthe
specificity of .t i E LES The ., .
POt o eﬁ?ﬂ?@kﬂ@@ BEeEiteetive shEEs stk B ot 25 HE e

to limt acmhey i ThesndritiboditOwilhemm m@leaeéra@e@f@dwjr EBAR FM@)ﬁbnls reduced risk

2007/ 108756 f‘é‘% 20071000292 1 Exarrpl e 1. Human w [ d-type Al
prot of i b FIeEEE 1§ PHISOERFRIIESnt | bodi es were cl oned and

? \e/ %Jencem%ﬂmsm apmaeiveﬁmqmaﬂ@e Qfghtaﬂﬁu%él_}irbt@ﬂbﬂ éﬁﬁaﬂ% ﬁiﬁ?_b%ifﬂ@?b on
and t tcanreglon are shown in Table 1.
The posi dﬁ%%g’f‘ lilﬂ%"@téﬁg%ﬁ? fd): 1o ugngﬂ&réskgﬂwéqq sivsts: BinlyssiHndinge tos
wel 16 n ﬁ[aﬁbﬂis%r@eﬂtlﬁc@e am no aci d sequences of the CDR regi ons
formth stru tural F5';11@]Psfor bi ndi ng _human wild-ty AB protofibrils

const i t ut PrigOPREASPR PhEE Abtentinsis Sk e frghppanity AR Eroé?ﬁh% selestiyedelfuence

of the C@Bbé&ilé 2B endinekr&f to kéRicdborBn St fERGH ANg lfiﬂﬁn@t@ﬁh&hﬁlﬂfd&daintdf
protoflbrll specj fic anti body BA9 /158 is _shown in 2 and

10 SequeEil ﬁ&d geduge emplemet af&%"@%‘? st sk of dnflsgymagiong Raip m@f@étn{m
BA3, BA%eadifde Biekeldl ¥Rt ﬁfﬁ}tsef)ﬂ@{vhy B t@ Eﬂaﬂ@ a @&hﬁﬁc ARBHRY %r%reocfle the

CDR regions but not limted to these. The conbined amno acid

sequihc st demain epfhe 120 ‘éﬁiS@ﬁ@eéﬁPnilﬁ%dealﬁﬁde exrapresddeidhbg e t he
ol ecul aforreRml %dolﬁﬂincﬁjon@[ orWﬂﬁ%oﬂah%ﬁ%%ﬁfe?sr ﬁicﬂf)zh@ﬁ%llﬂ Vﬂretlih

hi gh aff|n|ty and specifici pocket” forns the strucCtura

basi s ofestahlishedtheg dgGrbdoes n‘l@’%ﬁ Sbhand hoppg dase ot aghivatathesampiamenhe CDR
am no acdagageaERER VL BAGHD cé’ﬂs?an%éﬁh\b?ﬁw' Hea ROt @Yﬁ@@eﬁdﬁ@&cﬁ he

VL is conpatible blnlnqu human "AB protofi'bri | abl e 2
short er MY ¥dgicombive da @lsafﬁm%%—rqcéntprd@n@@(@ﬁi@@ndg%mﬁlé@aﬂg 4

St URL Urbndn (il Rt RO EifRing For chéEorNbhBRG oo IGS B ridwla0fd

nore flexible. claimt uences as s

and 3 asc%@mm%@e ahm@ca@msaanébmﬁb@e G ﬁﬁm%égtﬁfhﬁéxadg{&l)wﬂl

regi ons &gﬁf s wel |
asgt he h%ﬁ%%g\g/fyg{hﬁﬁg%¥&ﬁégﬁfé% ?(fﬁ? %191‘5 a(;%t'sr g%fj?ﬁ% tofi r???lhg%ﬁcﬁfl C
g

ant i boditeespies rrs@ﬁtmd Rhﬁgqrartﬂs@ and gases! rig for sida-elificrsl i e thflemmatios such as The
am no aqhgm? g the framework region of VL and VH regions 1-3
of the VL 2 VH c 1ains froma high affinity protofibril specific
ant iBodyY BAgthesviysoisbwimgithe fktsifdnilamamatios. is Otaiter thawlipasdiddes

bstit 1, 2 d
Sare coppatha bR &0h ARt biflogdt GO o clhaltbenl 1 % O
human widothptepprat mvmorpﬁﬁbthfferdm Stt@tUIWl@ﬁhe aJngﬂda}ablar&mmnaw aligosadcharides
present a't %sf? LoBd ﬁlﬁﬁlnafé(}?(ﬁ?é l%]é gﬁeécﬁb?dn %aﬁ %gée o d}lf?assgc% gc& ¢ U| ar

am no acid can er po AF° AT o5& = wi t h

r et ai ne@arhohydrp%mwéﬁhbﬂegho aduké mctbr;fomlaﬂiosiﬂ@hmfgecm thy “hingeli mgwh@f 4B

pr ot@f i i a LeQL e atihvel y.or positively
hange dbaéjﬁimﬁ%r J’Edlﬁc%@ %n‘?eraétmn & c?nclgg gut(ﬁ?:‘ &t ?r wit chl?sl ﬁ,losts ﬁg?o%m%nt aci d

can be @ub%mnlfmeﬁoﬁamdﬁyquémgl | ar am no acid fromthe sanme group.

SUBSTI TWIE Rid] at1£) W5 ln%ﬁ )afﬁn\ilt\ly) hl%IOIlqalZ H?»O&gtgggr%/eﬁc %peoaytigc?c?yzbgyzsﬁle?)dlrected

mutagenesis of Asn-297 to any other amino acid will generate an antibody of retained Fc-

receptor binding with less Clq binding and hence reduced risk of inflammation in particular
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Al'so, a particular amno acid or amno acids are exchanged in any
position in the CDR regions by functional equivalents that confers a
similar fuNOXHHROEHE structure to the antibody. 5 Exanpt@/3E2007/000292
Characterization of an high-affinity haman AD wi |l d-type profibril

sel ecti ve nonocl onal antlbody by ELI SA Exanple 2 shows a high

affinity of i pr il |ve anti bod at cros reacts

10001 of & oo @ﬁ SHonpAke yﬁ&ﬂ@@é@y{fﬁ RIS HORPDY i t
fibrils, exiBeRashy @ﬂb@d& ia ak@ll %@9@%ﬁlh&bﬂz@&eﬁfbﬁeﬁ@heosEﬁﬁHﬁ%ransferaseI
conpet i tg%e EL] SA experinments, the antjbody has a strong affini t%&_or

human A132Peqh ingetivpird- Dhis Pl visld angntipedy Wh glteyrs cprbpbEd afafswwt

the N-tepom RadpREd omaﬁsmmaﬁz%pﬁétci&m@e@%&ﬁsm&mﬁmﬁ&i hhikdi ng was
observed to the C-termnal fragnment of AB (Fi %]&b Furthernore, the

ant i bodycaabrby dr medifsaionayll gedire PPIH%IPF@?nttf%%@ ingipg @1ddshiditi ke
medi n or j e ARSHBY Qﬂzgﬁl‘ at BUTDORT ALt RE, BREdS gﬁge)ﬂ é)‘ij&gﬁbxﬁl%legﬂtﬁre a&tlbodles

recogni ze human he abundant precursor I'n Figure 2
sandwi cheabegahipeedysuminringeslls suyressog aptkodiesar nreseRdeeol Watigasnys v

di fferenpB ﬂ%lf&l%@ﬁ%e@ﬁé% aﬁ%ﬁf&s tvﬁlfl bR affelel G%gl H‘% g’vﬁﬂg

concentrations. Masurenent of bound orns was

bi ot i ny| etiEdy anwell 8alteredt HeRpceptor|funséioh fekather et ok ¢l di. rﬂé85)05¢r9@mng of

deve
e i L B R e T R e N
pl ate wa\éﬂlb@mp@tﬁ nmwﬁbhmhqﬁmnpb@ch@a‘ thifrexhibit hight Fdyoddiated 816@11@306 of AR
subsequ @%{oﬁbhﬁ%ﬁ%ﬁghﬁ‘bmiﬂgncreas' ng amounts of 25 different Af3

I nc

fornms (conpetition) bation mix was added to the microliter
plate wells and free anti body was allowed to bind to imobilized

tofib in.
econd. au) BoEr EBE VPl Tmo P  both ARk PRI S HREAEH Plochly Bubod
of high @ﬁlgﬁﬁlsu@nlﬁa\ﬁremthﬁpmnplbmsﬁlfe@m Vi hndm@eﬁ%/haﬁléoserdm@ﬁﬁﬂ ned in
an Al ZhePHE?%Jr defA3987) Fal”B‘b?g Imgﬁ' v&z@P a 2%%11%0&%@&%%& g%% 5&8&%%%'

i nj ection ansgenic mce used for e r ess
APP, wi t factoh€1@viedibs reatoeat drgrevesiRPeo)AD. I"Eheumlsnepmm agmsﬂamﬂdonh es

are inj eﬁLm?egx lgbrl %?.ﬁ !1]%813@5}%11 écﬁtg kieﬂéfﬁblfige 5reé$'8ﬁ'esor H’% g@?ll 1?% aﬁd This

par enchyia an on n uropa e adsed ours
W | cockmedifikatjon2008} aclitvaé by swnrﬂ;hrcémomwer BulBEY keEhMBuSHEETay sReldire@ 6]

Q??/égéé%gggy ﬁﬁ%ﬁgéﬁ 292 14 shown that the direct application

dres Fesults in a rapi d cl earance of anyl oid
dep03|ts in vivo (Bacskal et al., 2001; Brendza et al., 2005). The

to o si onrerelitiigfiagh B slich B Relon e B St X ROt BN

3). 5 | nighiaytibedids mhpedlﬂh@llaﬁetﬁtmmc pfofaftait jevels uahﬂnn@hnsaﬁésg inidayticular in

tofibjil,_sele bod t A
Dot ot oSSl H Ol WRAS Gl S SR (RHR S fRa e O AR T
i nj ez’ eddmatehLBB&ls aﬁldﬁzﬂsmﬁmgiotoﬁﬂbfﬂzsnﬁQSFm?Iof;lﬂlamltldei)sm!bed:ﬁfetmtamw}a i bogy

158 t 1 our 0 ectiaon. rke
oo) anciotysRidsBl mailita SR, Bathol Brold el e DhiSate. M bRRS
i nj ecti ois dsvdl@alﬁ@lzaémw)e dasase wmatm Ha@e ﬁnbﬁzawdrlév’etsl ofS&Mﬁot(oﬁanléﬁ@N%

orot ot | b 51 oCEpEk Hevee. SR rBBuymicot o inab Bkl g wpdtatan i 1 s
Hu man Wi digkricyiaef e diveadebh be lﬂa&e fsds g@asm:et @ Gckiovwwitl thk Qe RV glodrgsity

oner aration were not ec all. The
har MORDH ]fabc‘ﬁgaﬁ‘i}ﬁé abidheldies in g 1%%%@*%%@%%%%1@% sthog {gxauple
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Al zhei nmer' s di sease and other 20 protein "aggregation" diseases such
as prion dV9eYYd784 eut zf el t - Jacob, anyl oi dosis and PafkiTFEYH7/400292

di sease. In Figure 4 human Al3 protofilbrils are neasured at pM|evels
by the proximty ligation technique. Proximty ligation assay: Method
description (from.Gyl | be t ,al. 004) : ..Step 251, .1 ncubati.on. . of
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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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Exanpl e 6 30 Establishnent of an Aft protofibril specific sandw ch
ELI SA. To enabl e measurenents of AP protofibrils in biological

sanpl es a WETARVEFSELI SA with mAb158 as both capt uri ng HAdH8eRIhg
anti body was established. This assay ri#asures AD protofibrils with a
detection limt of 1 pMand with a linear range up to 250 pM (Fi g 6A,

lines indicate |inear, yeqgress] on of e standar r.ves,)

uncer t ai FENIe SHECE O PRB R b e A aeBOns of SlHeer & dpgstarfore
SUBSTI TUldnr&tdtnkrdtiveldsoie)s. V\O 2007/ 108756PCT/ SE2007/ 000292 16
standard curve, the concentration 1 pMis based on the nol ecul ar

wei gi ht of one Ap nononer (4514 g/ nol), Though, since the nol ecul ar

wei ght  ofhe@inpédion e berbds 16 @M1 6F hidR bERith QrddS R shRAE) antiBibCRa,

the limjpt of detectlon calcul ated as nmolar Al3 protofibrils could be
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t he measurements with the mAb158 sandw ch 25ELI SA, as expected since
APl1-16 binds poorly to the capture anti body. In contrast, a 500 fold
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ELI SA, where Apl-16 binds with high affinity to the capture anti body
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met hod fOr BSTI TUTE SHEET ( RULE 26)

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

invention to these specific examples.
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sanpl es. The mAb158 sandw ch ELI SA therefore provides the first
oppor t uni tYOr2BYE%Sere Af3 protofibril levels in such GETSEZMF MBS e
nodel s and to conpare themto nodels vt hout this intra-AP nutation.
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acid can be substituted for by a similar amino acid from the same group.
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antibody.

Example 2. Characterization of an high-affinity human AR wild—type profibril
selective monoclonal antibody by ELISA

Example 2 shows a high affinity protofibril selective antibody that cross-reacts a 200-
1000-fold less with Ap monomers and less than 40-fold with AP fibrils, as measured by a
sandwich ELISA (Fig.2A). From competitive ELISA experiments, the antibody has a
strong affinity for human Af342 wild-type protofibrils, but only very weak affinity for the
N-terminal part of the A peptide and AB monomers. No binding was observed to the C-
terminal fragment of AB (Fig.2B). Furthermore, the antibody does not cross-react with
other types of amyloids, like medin or transthyretin, Furthermore the antibody does not
recognize human APP, the abundant precursor of Af.

In Figure 2ZA a sandwich ELISA is shown. Antibody 158 was coated in the wells and
different Af forms subsequently added to the well in increasing concentrations.
Measurement of bound A forms was made by adding biotinylated mAb 158 and HRP
labelled Streptavidine. Colour development was measured according to 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 AB 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 AP 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 (APPgwe). Il 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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ni Abnonocl onal anti body secsecond m nm nute MA or C (I UPAC
convention) 10 MIXMet hotrexate NI MRNational Institute for Medical
Resear ch (WRMBUEAbnetre ODoptical density PBSPhosphatf€TIER4IEPYE2
Sal i ne 15 PCRPol ynerase chain reacti oi4RA or G (I UPAC conventi on)
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model (Figure 3).

In Figure 3 the therapeutic efficacy of a high affinity protofibril selective antibody in
transgenic mouse model (APPswe) was tested. A: A 14 months old APPSwe transgenic mouse
was intracranially injected with PBS and B: high affinity protofibril selective antibody (158) at
1 pg/ul and examined 72 hours following injection. Marked clearance of A burden is

10 noticeable in the subiculum close to the injection site (B; arrow) as compared to the control

side (A; arrow).

Example 4
Proximity ligation in combination with high affinity protofibril selective antibody for
15  measurement of AP protofibrils. Human wild-type Af protofibrils were detected down to
10 pM-range whereas the AB monomer preparation were not detected at all. The
combination of the hypersensitive proximity ligation method and a high affinity antibody is
particularly advantageous since it provides a system to determine only oligomeric forms of
the analyte, which is particularly suitable when diagnosing Alzheimer’s disease and other
20  protein “aggregation” diseases such as prion disease, Creutzfelt-Jacob, amyloidosis and

Parkinson’s disease,

In Figure 4 human Af protofibrils are measured at pM levels by the proximity ligation
technique. Proximity ligation assay: Method description (from Gullberg et al., 2004); Step
25 1, incubation of sample with proximity probe pair (=1 h); step 2, addition of all
components required for ligation and detection by quantitative PCR (=5 min ligation time).
A high affinity protofibril selective monoclonal antibody was used in the assay; step 3,
quantitative PCR (a2 h). Synthetic AB monomer and AB protofibril preparations were
diluted and tested for their reactivity in proximity ligation assay described above.
30
Example §
mAb 1568 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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shaker New Brunsw ck Scientific 4000 Bench top centrifuge Fisher
Scientific CEK-126-010N CQ2-gassed 37 incubator RossLab plc

HSO- 501 TWEH! 3 dpigIRFIeERs< Blue ineehyigabdifficaiins én genagting @got‘s‘%@énfmm other

LT oMbt a0 Db B MBS o
Lt d. " “The dot blot asrsa?yawaesrﬁsed focrrﬂf?epse (fg)tcpee,lr‘in]eg’cés1 sienrce inhibitionl b(“?i,ISA, whgre %:rleat ortes
antibody-antigen reactions take place in solution, is not suitable for insoluble antigens like
5  fibrils. The dot blot assay is however not suitable for evaluation of antibody specificity for
various AB forms, i.e. for measuring differences in selectivity for profibrils and fibrils. Fibrils
of medin, islet amyloid polypeptide (IAPP) and o.-synuclein were immobilized on a
nitrocellulose membrane to maintain their native conformations. mAb158 did not exhibit
reactivity with any amyloid other the Ap fibril (Fig 5A). The binding of mAb 158 to AP fibrils
10 suggests that part of the AP protofibril epitope is present also in the AP fibril structure. As
positive controls the antibodies 6E10 (Ap), pAb179 (medin), pAbA110 (IAPP) and mAb211

(«-synuclein) were used (Fig 5B). Representative blots from repeated experiments (n=3).

mAbl158 does not bind APP

15  Levels of APP and soluble APP fragments commonly exceed the levels of A in biological
samples such as CSF and brain homogenate, and therefore an Ap-antibody’s cross-reactivity
to APP could inhibit a treatment by binding to APP, resulting in less free antibody for binding
and elimination of AP protofibrils . Also, it could disturb measurements
of AR protofibrils in biological samples by a sandwich ELISA assay of AB. To elucidate

20  whether mAD158 binds to native APP, immunoprecipitation experiments were performed.
HEK-cell culture media (mock, APPsy. and APParc.swe) and mouse brain homogenates (non-
transgenic, APPgye and APPar.swe) were immunoprecipitated with mAb158 or 6E10,
followed by a denaturing Western blot with 6E10 as detecting antibody (Fig 5C). As seen in
Figure 5C, mAb158 did not immunoprecipitate ®APPs from cell culture media or full length

25  APP from mouse brain homogenates, whereas, as expected, 6E10 did, The synthetic AB
protofibrils used as control were immunoprecipitated equally well by both antibodies (Fig

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

Example 6

30 Establishment of an Ap protofibril specific sandwich ELISA. To enable measurements of AP
protofibrils in biological samples a sandwich ELISA with mAb158 as both capturing and
detecting antibody was established. This assay measures A 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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3550 M cropl ate Manager(r) 2.2 data anal ysis software package for
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(4514 g/mol), Though, since the molecular weight of a protofibril has been estimated to be at
least 100 kDa, the limit of detection calculated as molar AP protofibrils could be as low as 50
M. A standard curve of ABArc protofibrils gave a lower signal than wild type Ap
5  protofibrils, possibly due to differences in AP protofibril size (Fig 6A, 6B). Titrated synthetic

LMW-AP (Low Molecular Weight Af3). By the term “Low Molecular Weight AB”, it is
meant monomers, dimers and trimers of AP having a molecular weight of approximately 4-12
kDa.- AP protofibrils and AB1-16 were used to validate the conformation specificity of the
ELISA (Fig 6B), where the hydrophilic AB1-16 peptide was used since it is not expected to

10 aggregate. An ELISA composed of two identical antibodies requires at least a dimer of a
protein to produce a signal and as predicted, AB1-16 was not detected with the mAb158
sandwich-ELISA even at pM—concenirations (Fig 6B). When pre-treating the LMW-A and
AP protofibrils with 70% formic acid (FA), known to dissociate aggregated A into
monomers, the sandwich ELISA the signal was lost (data not shown). Hence, the detection of

15 LMW-AP at high nM concentrations (Fig 6B) is probably due to a small aggregate content of
the peptide preparation.

A large excess of monomeric AB, holoAPP and APP-fragments, naturally occurring in
biological samples, could interfere with the AR protofibril analysis by occupying binding sites
20  of'the capture antibody coat, thus inhibiting the protofibrils from binding. This problem was
investigated by adding an increasing excess of AB1-16 to a fixed concentration of AP
protofibrils (50 pM, expressed as monomer units) and analyzing it with both the mAb158
ELISA and a 6E10-6E10 sandwich ELISA (Fig 6C). A 500 000-fold molar excess of AB1-16,
as compared to AP protofibrils, did not disturb the measurements with the mAb158 sandwich
25  ELISA, as expected since AB1-16 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 Ap1-16
binds with high affinity to the capture antibody (Fig 6C). Moreover, when synthetic A3
protofibrils was added to mock HEK cell culture media or non-transgenic mouse brain
homogenates, 90% of the signal was recovered (data not shown).
30
Example 7
Measurement of A protofibrils in biological samples.
The presence of AP 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 AB
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128C 75 cnR tissue culture flask Sarstedt Ltd 83.1813. 002

El ectroporation cuvettes Bio-Rad Laboratories Ltd. 165-2088 ELI SA
pl at es: NunYONBYT1I885H | nvi trogen Life Technol ogi es 4394 A TEIAGMGHITA
PCR reaction tubes Perkin El mer N801-19180 d assticO di sposabl e
cell-counting slide Bio-stat Diagnostic 887144 Nunc inocul ating

needl es Life Technol ogi es 254399 tissue cu[tureﬁgetri 100x2
nul ti - vBlistofigeisdn fiobpaiend samples Thamdd1 §§ sdwich BLLEA dhasefareprofdesdhy first

lid Cor %ﬂ&mﬁ%ﬁ%%éés&%%ﬁ} ﬁxld{oﬁﬂfilelepéls”‘ﬁn%uc}gée‘ﬂ%h Irno'ﬁsé ﬂ'ngdels and to compare
them to models without this intra-Af mutation. Samples from cells and mice carrying only the
Swedish mutation were compared fo the wild type A protofibril standard curve, whereas

5  samples from cells and mice expressing AP with the Arctic mutation were compared to
ABArc protofibril standard curve (Fig 6A). To ensure that all Af measured in this assay was
in a soluble state, and to exclude any possible interference from AP fibrils, all samples were
centrifuged for 5 min at 17 900 x g before analysis. Groups of cell media from transiently
transfected APPswe and APP 4 1c.5we HEK-cells were analyzed and compared to mock HEK-cell

10 culture media. AR protofibril levels were calculated from the standard curves (Fig 6A) as the
mean value of triplicates and were then normalized to APP levels to compensate for
differences in transfection levels (according to Stenh et al.). The AP protofibril concentration
in APPpre.swe HEK ~cell culture media was 28 pM (£2), significantly higher (p<0.0001) than
the 8.2 pM (£0.3) seen in APPsy. (Fig 7A). No AP protofibrils could be detected in mock

15 media. Levels of AB protofibrils were also measured in brains from 10 months old APP arc.swe
and APPg,, transgenic mice with both plaques and intraneuronal AP pathology (according to
Lord et al.). Brains were homogenized in TBS and centrifuged prior to analysis in order to
recover the soluble AP fraction. Similar to the analysis using cell culture media, AP
protofibril levels differed significantly (p=0.005) between the groups, with 397 pM (=59) in

20  APPacrswe and 108 pM (&=14) in APPg,, transgenic mouse brains (Fig 7B).

In the above-mentioned figures (Figs. 6 and 7) the number of samples were; mock cells (n=3)
and transiently transfected with APPgye (n=8) and APParswe(n=11). Levels of AP protofibrils
in APPar.swe media were approximately 9 fold higher than in APPgy. media, whereas mock
25  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 fransgenic mice
(APPsye, =3, and APP arc.swe, 1=6) (B). Similar to the cell culture media, AP protofibril
levels of APP arc-swe mice were 7 fold higher than in APPgy. mice. Error bars show = SEM.

30 Example8§
mAb138 significantly lowers AB protofibrils and total Af 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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Corning C3526 WD 20071108756PCT1SE20071000292 21 | nmunol ogy and
nol ecul ar bi ol ogy reagents Article UK Supplier Catal og No. Lot No.
1st strandVOeMTHEYHE | dt Anmer sham Bi osci ences 27-9261- FLTFEIB30E292
Advantage -4-HE 2 PCR Kit O ontech 63%123 6040151 Agarose
(UtraPureTM Invitrogen 15510-027 3019491 Al bum n bovi ne (BSA)

Cal bi ochem 126575 B65755
sub sequent?y centrifuged to sediment insoluble material. The insoluble material was

solubilised in formic acid. Hence, two fractions were obtained from mouse brains i.e. a
TBS fraction and a formic acid fraction. AP protofibril levels in the TBS fractions were
determined by an ELISA. A significant reduction of A protofibrils was found in the

5 mAbBI58 treatment group compared to the placebo group (Fig 8). Figure 8 shows the Af
protofibril levels in APPswearc transgenic mouse brain TBS extracts after 4 mon_ths

treatment with either mAb158 or placebo.

Total AB in the formic acid fraction was determined by an ELISA (the formic acid was
10 used to solubilise all Ap forms, in order to make all Ap forms detectable). A significant

reduction of total AP was observed in the treatment group compared to the placebo group

(Fig 9). Figure 9 shows the total AP levels in APPswearc transgenic mouse brain formic

acid extracts after 4 months treatment with either mAb158 or placebo.

15 Examples 9-11

Abbreviations
A Adenine
Ab protocol AERES biomedical protocol
20 BHK baby hamster kidney
bp base pairs
C Centrigrade
C Cytosine
CHO Chinese Hamster Ovary
25 CMF Calcium and Magnesium Free
COS7 African green monkey kidney fibroblast cell line
dhfr Dihydrofolate-reductase
DMEM Dulbecco’s Modified Eagles Medium
DMSO Dimethyl sulphoxide
30 DNA Deoxyribonucleic acid
ELISA Enzyme linked immuno-adsorbent assay
FCS Foetal Calf Serum
g grams
G Guanine
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Anpicillin Sigm A-9518 63H0992 Apa | Pronmega R636 16007003
Themopri nme+ DNA Pol yner ase Abgene AB0301 014/0103/11 019/0607/13
020/ 1808/ 1WOBE¥IOHHS6 Pr onega R602 15851606 Bi gDyeC Ter ni R/ 12007800392
Cycl e Sequenci ng Ready Reaction Kit ABl 4390242 0605143 0608154

Et hiditun Brom de (10 ng/nml) Sigma E- 1510

hr hour
HRP Horseradish peroxidase
IeG Immunoglobulin
K G or T (JUPAC convention)
5 LSAP Large Soluble Amyloid Product
mAb monoclonal antibody
sec second
min minute
M A or C (IUPAC convention)
16 MTX Methotrexate
NIMR National Institute for Medical Research (UK)
nm nanometre
oD optical density
PBS Phosphate Buffered Saline
15 PCR Polymerase chain reaction
R A or G (IUPAC convention)
RT Room Temperature
S C or G (IUPAC convention)
T Thymine
20 UV Ultra Violet
vV variable
v A or C or G TUPAC convention)
VH Immunoglobulin heavy chain variable region
VK Immunoglobulin kappa light chain variable region
25 W A or T (IUPAC convention)
Y C or T TUPAC convention}
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43H9414 Goat anti-human 1gG (Pc fragment specific) antibody Stratech
Scientific 109-005-098 68215 CGoat anti-human kappa chain Sigma A7164

0321(9157 WOr8Er18#d&h per oxi dase conj ugate

H nd ||| PTG/ IREI4

16834803 Hunman |1 gG / kappa anti body. Tige Binding Site BP078 223729

K- Bl ue

HRP substrate Sl cyBi o 308176 060823 O i gonucl eoti des

Materials

Equipment

Equipment UK Supplier Catalog Number
DNA thermal cycler: GeneAmp 9600 Perkin Elmer N801-0177

A designated tissue culture laboratory Walker Safety Cabinets N/a

containing a class II microbiological safety | Ltd.

cabinet fitted with a UV-lamp

Innova® bench top incubator shaker New Brunswick Scientific | 4000

Bench top centrifuge Fisher Scientific CEK-126-010N
CO2-gassed 37° incubator RossLab plc HSO-501TVBB
Microbiological incubator Kendro / Heraeus B6060
Electroporator Model: Gene Pulser IE Bio-Rad Laboratories Ltd. | 341BR-3092
ELISA reader: Microplater Reader 3550 Bio-Rad Laboratories Ltd. | 3550
Microplate Manager® 2.2 data analysis Bio-Rad Laboratories Ltd. | N/a

software package for Macintosh computer

96-Well GeneAmp PCR System 9700 ABI N8050200

ABI PRISM 310 Genetic Analyzer Applied Biosystems 310-00-100/120
T100 surface plasmon resonance detector | Biacore

Plastic consumables

Article UK Supplier Catalog Number
175 cm?2 tissue culture flask Sarstedt Ltd 83.1812.002
25 cm? tissue culture flask Corning Costar 3056

30 ml universal container Sterilin 128C

75 cm? tissue culture flask Sarstedt Ltd 83.1813.002
Electroporation cuvettes Bio-Rad Laboratories Lid. 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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Si gma n. a.

PBS Tabl ets Sigma P4417 111(8204 Q AGEN Pl asm d Maxi

Ki t

(25) Q agen 12162 124114870 Q Aprep Spin Mniprep Kit Q agen 27106

124117906 WOAGUVORTSGel

purification kit Q agen 28704 11LEZ95kEA@7/000292

Q Aquick PCR purification kit Q agen 28106 Gl0.1.12 Red Stop Sol ution

(For

K Blue) SkyBio Ltd, 301475
Immunology and molecular biology reagenis
Axticle UK Supplier Catalog No. | Lot No.
1st strand synthesis kit Amersham Biosciences | 27-9261-01 | 3375313
Advantage®-HF 2 PCR Kit Clontech 639123 6040151
Agarose (UltraPure™) Invitrogen 15510-027 | 3019491
Albumin bovine (BSA) Calbiochem 126575 B65755
Ampicillin Sigma A-9518 63H0592
Apal Promega R636 16007003
Themoprime+ DINA Polymerase Abgene ABO0301 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 1gG (Fe 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 X Blue) SkyBio Lid, 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 Lid, KB176
TOPO-TA Cloning® kit Invitrogen 45-0641 1350772
X-Gal Sigma B-9146 20965701
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060104 Q agen 74106 10916587 Shrinp al kal i ne phosphat ase USB 70092Y
107635 Subcl oning Effici encyTM DH5aTM Chem cal |y Conpetent E. coil

I nvi t r ogenw20098 54164658 T4 DNA Li gase Pronega ML801 HIBRES®7/THBY2
One-Step substrate for HRP SlcyBio Lid, KB 176 TOPO- TA C oning(r)
kit Invitrogen 45-0641 1350772 X- Gal

Solutions from National Institute of Medical Research

Solution name: Components Amount
PBS ‘A’ Dulbeccos (Ca & | NaCl 8g
Mg Free) 0.2¢g

KCl 1.15¢

0.2g

NaHPO4 1L

KH,PO4

water
LB Bacto Tryptone 10g

Yeast Extract 5g

NaCl 10g

water iL
1B agar 1B » 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
DMSQO (Dimethyl sulfoxide) Sigma D2650 125K2409 | 12/07
Penicillin & Streptomycin Invitrogen 15070-063 | 1258401
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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Sigma B-9146 20965701 WD 2007/ 108756PCT/ SE2007/ 000292 22 Sol uti ons
from National Institute o Medical Research Sol ution nane: Conponents
Anmount PBSVOAUWWTDMSBEccos (Ca & My Free) NaCl KCl Na2HPGCTIHER@PON292
water 8g 0.2g 1.15g 0.2g 1L LB Bactosdryptone Yeast Extract NaCl
water 1Oy 59 1 Og 1L LB agar LB Agar (Difco) 1L 15g

Example 9 - DNA sequence of 158 antibody

9.1 - RNA preparation
Snap-frozen cell pellets of the mouse hybridoma 158, (labelled vials

5 060824#158 5x106 cells) were received by TAG on October 3 2006. These
cells were stored frozen until processing using the Qiagen RNeasy midi kit

to isolate RNA following the manufacturers protocol.

9.2 — 1% strand synthesis

10  About 5 micrograms of 158 RNA was subjected to reverse transcription to produce 158
cDNA using the Amersham Biosciences 1st strand synthesis kit following the manufacturers
protocol -This was repeated to generate 3 independent ¢cDNA. products (rounds 1, 2 and 3) in

order to obviate DNA mutations due to the RT reaction.

15 9.3 Cloning of the 158 immunoglobulin cDNA
Hybridoma 158 ¢cDNA was amplified by PCR in 23 separate reactions. Immunoglobulin
kappa chain variable region (VK) cDNA was amplified using 11 VK primers (MKV1-1 )in
combination with the kappa constant region primer MKC (Table 6). Similatly,
immunoglobulin heavy chain variable region (VH) cDNA was amplified by PCR using 12

20  different VH primers (MHV1-12) in combination with a mix of the four IgG constant region
primers (MHCG1/2a/2b/3: Table 7 ).
The result of the initial set of IgH PCR reactions was the single amplification product using
MHV5 primer. None of the other 11 primer pairs gave a PCR product. The product of the
PCR reaction primed by the oligonucleotide primers: MHV5 + (MHCG1/2a/2b/3 mixture)

25  was ligated into the pCR2. 12-TOPO® vector using the TOPO-TA cloning® kit . The result of
the initial set of IgK PCR reactions was two single amplification products using primers
MEKV1 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.

30 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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Cul ture Reagents Article UK Supplier Catalog Number Lot Numbers
Expiry date DVEM (1X) Dul becco’'s Modified Eagle Medium (H gh gl ucose)
w th G ut aWVEXRHIE754500ng/ L D- A ucose, Sodi um Pur uvat e AOTYEERGOGHeN392
41966- 047 9206 07/07 DMSO (Di methyl syl foxide) Sigma D2650 1251(2409
12/07 Penicillin & Streptonycin Invitrogen 15070-063 1298401 Serum

Fetal Clone | Perbio Science SH30080 AMML77 79
approx) were identified. Overnight cultures (5ml) of each clone were processed using the

QlAprep Spin Miniprep Kit Protocol, to produce DNA plasmid minipreps.

9.4 - cDNA sequence determination
5  The complete cycle of RT-PCR, cloning, and DNA sequence analysis was repeated to obtain
three completely independent sets of sequence information for each immunoglobulin chain.
Plasmid clones from each independent set of RT-PCR reactions were sequenced in both
directions using the 1212 and 1233 primers (Table 10). Plasmids were sequenced using the
BigDye® Terminator v3.0 Cycle Sequencing Ready Reaction Kit (ABI), cycledona
10 GeneAmp9600 PCR machine and analysed on an ABI 310 capillary sequencer.

9.5 - 158 VK DNA sequence
Sequences of VK clones generated using PCR primers MKV2 and MKC on 1¥ strand cDNAs
rounds 1 and 2, were identical to a sterile kappa transcript originating from the myeloma

15  fusion partner such as MOPC-21, SP2 and Ag8. This is a sterile transcript
The consensus sequence (158 VK) of VK clones generated using PCR primers MKV1 and
MKC on 1% strand cDNAs rounds 1-3 is shown in Table 11. This is a functional
rearrangement. Table 11 shows some differences from the sequence shown in Tables 1, 4 and
5. These differences are in the FW1 region where the PCR primer was located. The mouse

20 VK leader sequence most identical to the fragment of leader in 158 VK, not encoded by otr
primers, was K5.1# (Tabie 12). The prediction for the signal peptide to cleave correctly the
#K5.1 signal sequence was done by a prediction program. Most likely predicted cleavage site
was correctly between amino acid residue 19 and 20. (Table 13). The chimeric 158VK protein
and DNA sequence is shown in Table 14.

25
9.6 - 158 VH DNA sequence
The consensus sequence (158 VH) of VH clones generated using PCR primers MHV5 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

30  identical mouse VH leader sequence to the fragment of leader, not encoded by our primers,
was NL-1 (Table 16).
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Exanple 9 - DNA sequence of 158 antibody 9.1 - RNA preparation
Snap-frozen cell pellets of the nmouse hybridoma 158, (labelled vials
5 oeoszﬂxﬁmesﬁiégnﬁmt@pqflshi:;nfrrmpv'éaowecrfm on Cctober 3 2006.
These cells were stored frozen until processing using the Q agen
RNeasy mdi kit to isolate RNA follow ng the manufacturers protocol
9.2 - Ienskustind? shimetie skessPnAleiars eBiais adding asitablp loger RuknaRly VH
subj ect r LR SN (81

Aoy she B GaESIEER 4 BN RALE P ol ORPER S iy (PR Res
manf aciTable 83 ensruss offisient Thistation of the pedablaregiongeqvence: & defingsdlegpronteit

CDNA p ré[?ﬁ gco%ﬁor{ frgﬁ{%ﬁch]a ribosBRE ol cdnfinHed %nﬁﬁioﬂ?ﬂd%@m%ri%gl Bhdeqs

due to reaction
the adenine at position -3, upstream of the AUG start. The leader sequence is selected as the

most similar mouse leader sequence in the Kabat database. These additions are encoded
within the forward primers (Table 9). Furthermore, the construction of the chimeric

10  expression vectors entails introducing a 5° fragment of the human y1 constant region, up te a
natural Apa I restriction site, contiguous with the 3’ end of the J region of 158. The CH is
encoded in the expression vector downstream of the inserted VH sequence but lacks the V-C
intron. For the light chain, the natural splice donor site (Table 8) and a Bam Hi site is added
downsiream of the V region. The splice donor sequence facilitates splicing out the kappa V:C

15 intron which is necessary for in-frame attachment of the VK to the constant region.
The mouse VH and VK genes were analysed to identify any unwanted splice donor sites,
splice acceptor sites, Kozak sequences and for the presence of any extra sub-cloning
restriction sites which would later interfere with the subcloning and/or expression of
functional whele antibody. In this case none were found.

20
10.1 - Expression vectors
Plasmid DNA. preparations of the expression vectors pKIN100, and pG1D200 were purified
using Qiagen Maxi kits following the manufacturers protocol. Plasmid DNA Pwrification
using QIAGEN Plasmid Midi and Maxi Kits, from 500ml cultures of TOP10 bacteria

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

10.2 - The light chain chimerisafion 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
30 VK, with terminal restriction sites Hind I1l and Bam HI for cloning into the pKN100

expression vector (Table '9). The forward primer 158vl introduces a Hind I 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 sife.
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15 9.3 doning of the 158 i mmunogl obulin cDNA Hybri doma 158 cDNA was
anplified by PCR in 23 separate reactions. |nmunogl obulin kappa chain
vari abl e rE@izoh/1087F cDNA was anplified using 11 VK pr iRGEYSE2{0ARA2921 1)
in conbination with the kappa constang region priner MKC (Table 6).
Simlarly, immunoglobulin heavy chain variable region (VH cDNA was
anplified by PCRusing 12 20 different VH primers (M-W-12) in
conbination with a mx of the four 1gG constant region priners
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residue 19 and 20. (Table 13). The chineric 158VK protein and DNA
sequence is shown in Table 14. 25 9.6- 158 VH DNA sequence The
condbnskxamplgdéndaodudtionyymy binding PEIRSHES o shEreicePfUREIPCR pri ner s
VHV5 and MHCGL/ 2a/2b/3 mi xture on 1st strand cDNAs rounds 1-3 is
shown in Table 15. As with 158 VK, there are sone differences from
the FWilkbgGaictedbisopsiormation and cell cyltwed 5. The nost 30 identi cal

mouse Vyhd fA0G CESHLENCEad Bahdiinh RSHERIDIAEM SRFRMenRAwilNGOMEdaidy

clone I serum and antibiotics. One week later, cells (0.8ml at 107/ml) were electroporated with
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WO 2007/ 108756PCT/ SE2007/ 000292 25 Exanple 10 - Construction of
chimeric expression vectors Construction of chinmeric expression

vect ors enVeiPW/148dd ng a sui tabl e | eader sequence to VHCGHRE27800292
preceded by a Hn dlll restriction spte and a Kozak sequence. The
Kozak sequence 5(Table 8) ensures efficient translation of the

vari abl e regi on sequence. It defines the correct AUG codon from which

a ri bosEHDWAs S Hne pENIPAHSIVA (18ug Dhldeachk The sellseygre proxim ip ik of g
t he ade%b%lﬁé ﬁﬁ?ﬁgétﬁ%spgsfok@%ﬁyrseam of the AUG start. The | eader

sequence IS se ecte e nost” simlar nouse | eader sequence in the
Kabat dat abase. These additions are encoded within the forward

pri mersu( Ta@l1 e%’lc adiibol ??’;,mcgont he construction of the chineric 10
expression ve ors enta s 1ntroducing a 5 fragnment of the human yi

const and saEigidnELISA was wed ttmeasireiahizody corsepirtions dntheGQS 7 gwampga6us

wth th r A RNG8 th at he
express@gﬁle{/%ﬁgor@hdg)rv%sﬁﬁggﬂﬁﬁﬁ e&%%ggg@d%hgequen%g %u | acks

t he V- G.7ig/mb(Tablold) irhigarisiegtly cotransikctetlKeO eellgoatiitioped wedidonor site
(Table 8) and a Barn H site is added downstream of the V region. The

splice donor sequence facilitates splicing out the kappa V:C 15
i nt ron 13 cOhisericasipdy nefidty i n-frame attachment of the VIZ to the

Th Vi VI.Z
ol 1y A Grep i ffted] (ol Rl SRR, PSS b £ry g
Koz ak s@tuencasibaddcdnditionbempdiesehindingfo Afyncermenwsumersidiblig direct
tri t h d_ | ter f i
ondl or ElAuEeioE Grer e fom e SRbig g Mg bebiityt gl
were foEDBA Wi ddde hising EXipr es@bmier qutoﬁmzanaeimdh@ﬂmidgmmamat and.jhsd}taf

Q agen” WhiEh SKrea e b oAt P o i G| BB e

Purif i cakicRimetisilng aﬁ?ﬂbe@jzbhﬁb asdtigoidAdi menindveud pistafibyil Srokrls a0t

cul tures  of T | O bact a 25 transfected with either vector. The
vect or Pageeld U@HW’SH Figs 10 and 11. 10.2 - The light chain
chinerisation priners The nouse | eader sequence Kb5.1# was

i ncorporated into the design of the chinmeric 158 VIZ. Primers were
desi gneffoB@FEnerate a PCR product containing this conplete | eader,
and 158130r séuenbinkhas ﬁfdﬂ‘hﬂﬁé’c th@x&bﬁde@hmmyseqwﬁcd-ﬂamj as momnd Tolen] pid

for cloning into th Lessi o (Tabl AT
prifer 45 ?Lmieﬁf)]fsd’agﬁ‘g‘ ﬁgphfulns tetg?g Og/ Sélg%eé; g-zgg‘%eg?te ggd
the K5. 3#RadRIcat88 GitencHe ViBgohda Kat@rseqt&hclﬁéﬁjrﬂ:ﬁﬁesllobmd vithinelse leader
splice donor site _and a Barn H restrigti %n \gl te. SUBSTI TLJ'EFE EET
(RULE 28y1uenses, P PORT ST P S NoTeR s, ort pieth SRR i 1
chineri %hb&'ihg@hbﬁ?@d SeqtibiReldERGiceS Qe BALE Nland 1 MR Saidnttfierprreatied i nt o
the design of the chineric 158 VH, Prinmers were designed to generate

a PCR ph@W@f n@d‘?ﬁaﬁi dririFgn iR &840 and the 158 VIT region, with
25
The chimeric antibody binds amyloid AP 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

30  humanised 158 antibody.
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5 terminal restriction sites 11th dill and Apa | for cloning into the
pGLD200 expression vector. These are shown in Table 9. The forward
prinmer, 158010071887 educes a kiln dill restriction site;PCE/IKINAK00292
translation initiation site and the Ng-1 | eader sequence. The back
primer, 158vhrev, introduces the 5 end of the 71 C region and a
natural_Apa | restriction site. The signal peptide cleavage site

pr edi ctExmpled2 klumanised antibedy design vd dipeusdoshown in Table 17. 10
10. 4 - mg\;i%wnggn@aeﬁrﬁl@mghi meric 158 VH construct: pGlD200158V11 The

158 VI ragment was anplified with prinmers: 158vh and 158vhrev
(Tabl e 8. The 4W@QW%W@PTWEO%§8T-A ligated into the
vector pERZs1 anqpused.Q 158 ansd.aym chem cal ly conpetent TOP10

bact eria. ones were selected by appropriate insert size and 15
sequencEd ¥Ki ng t\Heolimawedps autbodyabl e 10). The correct expression

i nsert cl eped i . j t he correct
subcl on%@ﬁgel ggjtr%glsg(?/g’%%%g%e%?ﬁ@é%?%%r%%& -161R (Tabl e
10). ThisR&Ane \bamagisod\mrsinngﬁbs&ﬁ’mﬂgmmwtsa igfr BlgsEEPYPAsni d DNA
using t } agen - Ki i : ISt col. The

chi meri % protei ﬁ%gﬁwgg%%ﬁgﬂg S cﬁnsﬁlif%r%%l e 18. 20 10.5
- Gener B38RGMA of tthenaphkdeersion 06858/ KHouthsurypistspliptGUEOPIBBYK - The 158
VK R{FIA Lr agment enlz%trrpl ified with priners 158vl and 158vlrev (Table
9) . "The“450bp (a\ggr oxf PCR product was T-A ligated into vector pCR2.1
and useshto transkerpamrshem cally conpetent TOP 10 bacteria. C ones
were sel.ected by dnsert size and sequenced 25 using the 1212 pri ner
(Tabl e 10). The c 8¢ cl one was subcl oned into pKN10OO expressi on
vect or. CDRe cor r etmsethaitaite detesnisial ecgieuintile isunweglobylif variaplegegiens,

si ze and DNA sequgRcing. usin I - Tabl e 10). This cl one was
growm in 200 m cﬁﬁ{ﬁ#\%ﬂ{gﬁﬁ%;ﬁg@%ggﬁ%‘?@éﬁﬁe using the Q agen Maxi
Ki t 1uSi Deggehbe marmifasityugess protocol. 30 Exanple 11 - Production and
bi ndi ng operti of .chinmeric..158 anti body 11.1 - COS 7 cell
transf oPR&tion a Oégiﬁfongggltcﬁl?lg One vial of COS 7 cells was thawed
and grogay i n DVEMsxippdi negidre theitnnmbfRb it wiriablegegions exeluding shvd"DR
antibiotics. One week later, cells (0.8ml at 107/ ml) were

el ectropor at ed witH8UBSTI TUTE SHEET (RULE 26) WO

2007/ 108756 PCT/ SE28#t000292 27 pGLD200158VH pl us pKN100158VK (1009
DNAeac? The c;aljls vvefgu]%rﬁcj)vm in 8m of growh nmediumin petri

di shs 3 daysTHHOg0l meric anti body production 5 A sandwi ch
ELI SA wagenssed t goiegsgene anti body concentrations in the COS 7

. Chineric 158 VH x. 158 VK antibod . 0.3
e O o LR oyt 4

co-transfected CG&ael | conditioned nedia. 11.3 - Chineric antibody
activity 10Two ELI SAs was use to anal yse the antigen binding of

chi meri BA8.  UsiRERcHE ?’P?E%C?Ym chineric antibody conditioned
nmedhym MR N tigleAG FRRAREI CoVaSil Tedswuiogd by a direct ELI SA protocol
(Figure 12) and cgonpared to the nouse 158 1gG Secondly, a

conpet i &i on ELI SAR#¥%one using either nonomer or protofibril nixed

in the fli d phasgameibrkasdilRamssifel hersivhaeguantd yr VOLVE iterfA©
nmononer in the solid phase (Figure 13). .These sh tJS t he
chi meri ¥-858 ant i besgrng peeaent atisga eﬂ@ﬁ?&%%@% ﬁdff’lb F5e to
simlarly to the gicghd@bordile VBUSEVRNt i body. Comrent
30 Vregion The segment of IgG chains which is variable in sequence between different
antibodies, Tt 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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Later sequencing has shown that the nmouse antibody sequence data, as

shown in Tables 1 and 20 4 contain errors in both VH and VK chains at
the 5' end¥OW780RFHest that this is due to the use of FCSEIYTIBRYL ed
within the Vregion. In |ater sequenggng, primers |ocated within the

| eader sequences, dmhich cannot introduce mutations within the V

regi ons, were use The | ater sequenci ng showed sequence differences

(see ToBawiames and 11). Said differences are homgygr not_ | acated

W|th|nthe @'m ,_a The chlrrerlc antlbod s anyloid AO
| L N w?éfe | | bhgﬁﬂ amyl of 3
coget Sﬁwozﬁotm*merespectlvel V. ‘Shinognéimnﬂnecnce conf| rns_t hat the

conbi na 158 VH and 158 VK odes th -

anti bo jﬁb‘f)%‘p‘;ﬁ% ndicates—that L}ﬁ?\@dﬁafﬁ%gnceg arg 22? IL atlsép. or—the

hurmani §8Ri7oh procedure to genercnSmevaSBﬁlmMuomea"ntSaramlinbtddtﬁ WO

500_711)8756PCT/ SE2007/ 000292 28 anpl.e 12 - Humani sed anti body
esi gn | di . ol : gfé@ﬂ%‘fl TINDY

TS)?SOS) )plgderg%ﬁébbSAPTM anti body 13&NA&S MHVI I of nouse 158 anti body 5
VK or “nbuse 158 ant i1 body 153Kl G umani sed version of 158 VK
retain Mﬁ?délrex/%?. c splice sites 15558 i@sﬁi{n‘fﬂ ' ;

crypti ,S%ggdpce sites renoved 158 RHAs shdtn@ri sed version of 158 VH
retal niFng—crypt rcsptTce-sites 158RAAHTMaN sed version of 158 VH with
crypti ¢B&stt ce sites renoved 10 |AW&RHE-HFhALEEFNI rs Cyt osine

CDRConpl enentarity determining region in the inmnoglobulin variable
regi ons, defined using the Kabat nunbering system 15 D-geneDiversity
gene DNADZo¥mmidyo¥ gehedatabasesl FWFr anewor k regi on: the i munogl obul i n

vari abl $hnl ﬁgite%]?eqﬁéﬁky@ ﬂ}gnahbﬁﬁd CldRsd iﬁﬁﬁt@l@élobulins from the International
5  Immunogenetics Database 2006 and the Kabat Database Release 5 of Sequences of
Proteins of Immunological Interest (last update 17-Nov-1999) were used to compile a
database of immunoglobulin protein sequences in Kabat alignment, Our database contains
9322 human VH and 2689 human VK sequences. The sequence analysis program, SR 7.6,
was used to query the human VH and VK databases with 158 VH and 158 VK protein

10 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,]. and G.Winter. 1992,

15  Asntibody 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.Novotuy, R.Bruccoleri, and M.Karplus, 1985. Domain association inl
immunoglobulin molecules. The packing of variable domains. J Mol, Biol. 186:651-663.)

20 (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 fo discount it in the initial analysis. Pro74 is, however, present in the

25  158VH sequence, so AJ556669 could be considered as an alternative FW for humanisation, if
SUBSTITUTE SHEET (RULE 26)



Guani ne 20 |1 gd@ munogl obal i n G J-geneJoi ni ng gene Kabat an

I mmunogl obul i n alignment and nunbering system pioneered by Elvin A
Kabat mAbnWREEITAAEES ant i body 25 MRCTMedi cal Resear ch CARGAEER007/000292
Technol ogy Thym ne VCl Framework resi dge classified as vernier or
canonical or VH VL interface V-geneThe gene segrrent that is

rearrane t oget her vmthaJ%%edd D f er

conpl et e\l epnsigyet dpsed op&yios 0§ 1g?g”g%ﬁ% “%\ﬂﬁﬁa i‘

vari abl g héhc 51e®8) Hi%hﬂ?ﬂ‘théﬁkﬁff&[&ﬁés Arbéad pRuely tvigki t%{h(iﬁta%élhas
Kabat reS| due 09 in ght chain and 113 in_the heavy chain.

VHI munt§ P@%Wﬁﬁver@é%}%ﬂ E§a0n apd fregpneryabign ohF VKT pho§HBa P n kappa

|i ght CRRHENIMAEIAR EorkGIAAR ¢ DTEJTIElﬁi"@-ES(ﬂ#SES?@T AWther FW
2007/ 108756PCT/ SE20071000292 29 E ui nent Hardware & software Origi

SCGWP cehrpersarersramen ol kb fiamewerks Bhdables?3. AERPEIE Waserlgptad as the
framework on which to base 158RHA.

12.3 - Generation of 158RHA
The design of 158RHA is simply the grafting of CDR 1, 2 and 3 from 158 VH into the

10 acceptor FW of AF062243. The human germline V-gene most identical to AF062243 is VH
M99649 (VH3-07), (Table 24) from which the leader peptide was extracted (Table 25). The
SignalP algorithm (Nielsen,H., J.Engelbrecht, S.Brunak, and G.von Heijne. 1997.
Identification of prokaryotic and eukaryotic signal peptides and prediction of their cleavage
sites. Protein Eng 10:1-6.) predicted that it would cut appropriately with signal peptidase

15  (Table 26). Table 27 shows the scheme of grafting 158 VH CDR 1, 2 and 3 into the
AF062243 FW, to generate 158RHA protein sequence. Table 28 shows the generation of the
DNA sequence 158RITAss from the natural DNA sequences of 158 VH and AF062243.
Analysis of the 158RHAss DNA sequence predicted the presence of splice domnor sites, the
prediction scores of which are shown in Table 29. Non-coding mutations were introduced to

20 inactivate these predicted splice sites, as shown in Table 30 to generate the final 158RHA
DNA sequence (Table 31).

12.4 - Selection of a human framework for 158RKA
12.4,1 - Comparison of 158 VK with human VK sequences
25  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
30  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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SR 7.6 Steve Searle, Wellcone Trust Sanger Institute, Canbridge.
Lasergene 6.0 DNAstar Inc Mddeler 9.0 Accelrys Ltd. Signal P

www. cbs. dtWOJRO7TBOSE P www. ncbi . nl m ni h. gov  12.1 - Hundi&¢ TEEGERE00292
dat abases The protein sequences of hggan and nouse i mrunogl obul i ns
fromthe International 5 Inmmunogenetics Database 2006 and t he Kabat
Dat abase  Rel ease 5 of Sequences of Proteins of |nmunol ogical Interest
(1 ast upddr 9%?““&6’\’/(’&9@@%} re used to conpile a database of

i mrunogirpbgdst zgﬂ o1 S$reL N 1S gﬁgﬁ@@aﬂﬁg KabRicrd gnNRABG. frdil sSuKabnske
contai ns 9327 hunman VH and 89 human VK sequences. The se%dgnc(%able

anal ysi accpptopF WA homay AB064. Theerearest galive YV raenn i RO8A14
dat abasgs whhvptas: }1&/ ﬁa@&%eﬂ% WAS RER& ('T al;-l@ 3§§q‘1&§ B%ﬁ‘ﬁlP(aT@é?itlﬁn pRiMicted

12.2 - Séfection o human franework f Compari son

of 158 amr«matﬁ qyitiingr Table 3 Bcpfdiie ée@dwmttdevﬁbl% BRjehomisdhe gRnertipn @ﬁé%t
I denti t ;egﬁen\lbo \ﬂé?g'oﬁ 'intél?%&ﬁcﬁ of the@d VK WORShio tAOP% of

15Anti b rg rrevvor ues affecting the conformati on of the

hyper vaABQ@‘FQﬁ‘H B39 ShOWétﬂBi gsneraiomoByDNdoseyuerca Ab SR AT vrEle V. |
A L f
M Le St ANBNA SLEAIBDLANG VR gﬁ&%%g/c}%d?sﬁg%ﬂgg?gﬁﬂ | (h8 G5 HITRAl R fOF

engi neering an S gn VH VL Interface
( Chot hi pre@nce Jf sbiveodangr siresBhe seontsexf iwhichrage orarip Table 4@ g8on-cqdiigi n

associ a

Gomty neEph{ta TR SRR o BB BaREE RSN B00TE0N PV
t he V-registnctiTaedirk (FW, are shown in Table 21. The nunber of VC
t esi dues (VCl score) and FWresidues (FWscore) identical to 158 are

al so shown. All these VH sequences share identical VC residues, and
CDR | ent.bisHumsnigérbamtibody TRBING40D). bindig586bdtshas an unusual Pro74 not

i h
at scount™ PR fmd HBRHA BAC ARl Rl S o Blfilon o BRURMIT kO,
t he1251ESMHmeguegien. This Ad$56669s cpuissbdin COnesile by gaperste the
al ternalive P WilsQ B S Al zel | s SHRBSy Wi eSEHFRE vhfdHRaca®ly and

specificity in a competitive ELISA. The humanised antibody exhibited identical binding
properties as to mAb158 and the 158 chimeric antibody (see Figure 14.)

20 12,7 Additional mutations in the 158RHA and 158RKA chains.
By comparing mouse germline V genes VH AAK71612 to 158 VH a single somatic mutation
A60G in the CDR2 was identified. Furthermore, the molecular model of antibody 158 which
contains three VH 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

25 VK FW residues within SA 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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WD 20071108756PCT1SE20071000292 30 the VH construct based on AF062243
does not bind antigen. The alignment of these sequences (Table 23)

hi ghl i ght sSWOREI710856 f er ences. AF062243 uni quel y wi t hi n ROTYSE2¢P308038%
has the conservative change T(82a)S and the conservation of F79. The
ot her features of AF062243 are the conservative changes DE, 1(1 9R
A23S, T77S, S118T. Al other FW5 changes were common to all the
franemR@Ei@We 23. AF062243 was selected as the framework on

whi ch tga@g§%t415§ﬁlflﬁgedlig§9_g7@o@1r ation of 1581211A The desi gn of
158RHA is S|rrp% %ratlngo CDR 1, 2 and 3 from 158 VH into the

10 acceBtgret Fb&:F18919;H00human gernd i ne V-gene nost identical

to AFO6B2A3cl 3, M'eur%ldﬁ%ﬁﬂfﬁ oYH%0Q7) . (Table 24) from which the | eader
peptide was exfracte Tabl e 25g The Signal P algorithm (N el sen, H.,

J. Engel Breedmetalsleﬂbnalmvesaddﬁ ¢23v320PRi j ne. 1997. ldentification of
pr okar yéhér?et%ﬂci\l%b!ﬂé M8+5Co shgnal peptides and prediction of their
tein éngj 10

cl eavage sites :1-6.) predicted that it would cut
appr opr Chotlig,Oaet hl,s?‘lg@la‘-’ﬁwbé@lﬁi@sé@ﬁl%ﬁabl e 26). Table 27 shows the

schene Egtirgmicﬁgcel% }/419%1200? and 3 into the AF062243 FW to

generate rot'éi’h séquence. Table 28 shows the generation of
t he DNAGuBbpigpicd., R@SMAC#&WROH@Q&EPW DNA sequences of 158 VH

and; AFORZ2: f%% ﬁghal‘y%&)%B%f E%' 4%5&5%@99% sequence predicted the

presence 0 nor & thé’ prediction scores of which are
shown |Hommt@l%ocmﬂﬁdoddr@:lnm(hﬁiﬁ’lﬁréiiﬁérfeo@mtroduced to 20

inactivate se-predi ¢t as shown in Table 30 to
generat“zl tﬁtt“?ﬁ %C%gglgﬁ&q%%gg&ggig%?‘?abl e 31). 12.4 - Selection
of a hubsathértemremoRK . fedrl. ,IHSRm:ﬂﬁhoa 42,-40001p&bi son of 158 VIC with
human VL( %\f%raen%%% 2:3101 29%7\_/,%{7 sfio%bences wi th highest identity to

158 VK &t resrdues’a [e 32 together with the nunber
of M mkeﬂuetsal(\ﬁiﬂnsi‘inmre]) 4ar8bOFR¥G, d$98ues (FW score) identical to

158 VK glElg%\cl)en& Saﬁq%er}ﬁ?%?@’é&%?l %Zborey dues identical to 158 VK

Table 3 atr a ese sequences have CDR | engths identical to
158 VK. Midiht et aB4Nhi Gdrlet. gFR4S-AiN02di f f er ences, showing that K45 is

retained.in 06405 30 retains 185. The 01 OOP
change ﬁ%ellsifﬁ’ﬁg qrag % el?j?@g\sﬂ&efgl%éfs common, having an inci dence of
15% i n Wilsbelirad., Wt Natrabda se887T808, 2001, substituti ons: T75 and K74R,
are,conservalive, | titutions are coomon to all the
seq ngggsliuﬂfefgﬁ,':féﬂgg? 3‘4-3&5%%2@5:5@ isons AB064054 was selected to
gener at PfelfeBRIAK), Scidht: 20071 7POBHR6PCT/ SE2007/ 000292 31 12.5 -
Gener at 0 35KA 158RKA is the sinple grafting of
t he '3%e egalaﬁ q‘s?’&% %gég%%o%to the acceptor FWof hunman
AB064058chefk®. giednesiregsdly; 0¥3-1e7, Vogfene to AB064054 is Al9 (Table 35),
fromwhjch the |ea e xtracted (Table 36). The Signal P
al gori tlﬂﬁ?&b?teﬁr y%mi %% ng%ag?@o utting (Table 37) of this |eader
pepts dewalshlrh.evi 38 ak luras2236e-2087rerdyi on of the

Walsh D. M.et al., Nature, 416, 535-9, 2002.

Wilcock et al., J. Neurosci., 23:3745-51, 2003.

Wright A. etal., J. of Immunology, 3393-3402, 1998.

Xu Y. etal. I.Biol. Chem. 269, 3469-3474,1994.
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protei n sequence of 158RKA by intercal ation of the 158 VK CDRs into
the FWof A3064054. Table 39 shows the_generation of the DNA sequence
of 158RKAss fromthe natural DNA sequence of 158 VK and AB064054.

Anal ysis of the 158RI CAss predicted the presence of splice donor
sites, the scores of which are sho in Table 40. Non-coding 10

mut ations (41) were introduced to fhddMSat e these sites and generate
the final 158RKA DNA construct (Table 42). 12.6 Humani zed anti body
(BAN2401) binding activity The 158RKA and 158RHA genes mefe i nserted
into an exﬂreséﬁéﬁ“@%@ﬁ%ﬁﬂ%@ﬁWéP%FﬂﬁmFﬁée %“@@@ﬂhﬁéﬁ%W§%? F@éﬂ%n

Thi s construct pias & RFRSBRNs, iwhekeithe ahdod) or B88IMLEIE fie Chrmani zed
158 antibody. The hunanized 158 anti body was tested for binding
activity and sp&ins ey by flevang eyt eenmst SA. The humani sed

anti body exhi bitedprdenti cal bipshmgERERSNG. q§ as to inAb158 and the
158 chineric anti body (see Fi ure 1 Addi tional rnutations

in the 158RHA ¥AHCPEERKA chain ISS@SS{I%X-HQJ}W@{%&Q géﬁm iZhe V genes

VH AAK71612 t oyip8pKh a singl %@@WYGRW%MQ? (é@@iﬂ RO bg CDR2 was
identified. Furthernore, the nol ecul ar anti bod 8 whi ch

cont ai ns t hr ee WAEDRW r esi duesR%QﬁW@ﬁGHeréﬂd%m -4hi ch are

unconserved i ny}o8FkiA. These slqngRtrgt(Sggq B E, P74A and T82S
(Table 43). Sinmlarly, there are two FWreS| dues within 5A of

CDR resi dues WYiLchPRS unconserBReSHYPPISRER DR 64 ubstitution is L3V
and G OOP (Table 44). Introduction of back nutations at positions

VH 1, VH 74, VH 82, VK-3 and VK-100 into 158RHA and 158RICA, in
humani sed Ver siTBnantbSERMBO I BBRIEGIM 15 SRHBN STERITE AR IOISERKE ar e
shown in Table 43 and 44. WD 20071108756PCT/ SE2007/ 000292 32
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6.  The antibody according to claim 5, wherein said antibody is a chimera of
[2G1 and 1gG4 subclasses, where the heavy chain constant region CH2 or
patt of CH2 is from 1gG4 and the regions CH1 and CH3 are from [gGl.

7. The antibody according to any one of claims 1 to 6, wherein said antibody
comprises the complete heavy chain amino acid sequence according to Table
31 (SEQ ID No. 178) and the complete tight chain amino acid sequence
according to Table 42 (SEQ ID No. 264).
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23:3745-515 2004 "”qué H‘B"tg‘*‘ldéfo fyjman ‘g[fP’B’fOf%HﬁuWB‘?‘Blﬁyhc %‘é’é’@ 3340’2

1998. Xu Y. et almpribeBh Btavy AR S Aght IALH- \314%761&131&%2\1)3&%11“33 CLAI M5

. An antlbody or fragnent t her eof bein e

affinity for hERTERTISAF D€ APoRGFcibigIpeice iﬂﬁ %ﬂ&%ﬁgﬁ%&%agmm
inits six CDRm{cﬁﬁb QQI&LB@% cbh\ na‘«,e@lﬂheqa;&iiﬂaacﬁ@ﬁ%wé}'&uasslenmnqem 3¥H CDR
| VH CDR2 VH CDR3. VL- CDR| VL- CDR3 SE (SEQ ID NO. 1)

Y| SSGSSTI YYCDTVKE 15Ee ¥‘B)No 2) EGGYYYGRSYYTMDY (SEQ I D NO. 3)

RSSQSI VHSNGNTYLE ( SEQ | D NO. 4) KVSNRFS (SEQ ID NO. 5) FQGSHVPPT (SEQ
ID NO. 6) 7. The an& ftl) accordin aiml, wherejn s anti body
i s monocl oflal . I ThantA QifiRgle sy FFgOftC@“‘E’F &G e 32“1 Wg?‘g’l n am no

gtCIh gr |olro 8: ; Peal PorPBsskd hl@fhzlsgs_]r-lﬁ'lﬁb 1&?{3%&5;&@@&—1) a%c&ﬁﬁ@@@ﬂhlii@—isefiﬂ@ﬁ) or an
m no_ aci e anti bo ccC n an

claims 1 to 3, N ﬂh%ﬁrsévlSﬁ‘%’é‘l“ﬂ“‘éﬁ@?lﬁ‘&é%‘?%’ g?mgf@q%é;?g’ﬁ‘ag%mog The

anti body accor srlzumnt@@t@w 455 0 ef BhiT gAt ﬁbsﬂf&il’ﬁﬂQWSP s1 9EQUbeNd. gGL
or 104 subclass., 6. The_anti body accordin b 5, gne in said
antibody is a 8 ﬁﬁ‘ﬁ§t%fr af et Rgitiay S éﬂﬁga%é@? %\%@P f#¥%heavy
chai n const ant i @@bRNnAhel RelR k) 3(9@-(‘1’1(2500@(111&2:0 mablb ez kgQen randsthe
regions CH and CH3 are from t i body accorgt 0 any

one of clainms Li{ BuGophesRg Wi@%déloéhY|t%Bd§Ké‘EfWP?IB%D £ ete

heavy chai n ammeeasdod 1§@PIR'@GC%@I@Gzﬁﬁbbﬁh&gi(i(p(PT@iIBﬂl SO (ISEQ 1d0),Ne.
178) and the conplete light chain am no acid sequence according to

Tabl e 42 (SEQ tiNgations aj these VH and V< mutations.

10.  The antibody according to any one of claims 1-6, wherein said antibody
comprises the complete heavy chain sequence according to Table 31 (SEQ
ID No. 178) and the complete light chain sequence according to Table 42
(SEQ ID No. 264), with the exception that in the heavy chain the mutation
S23A has been introduced (S42A in SEQ ID No. 178).

t1. The antibody according to any one of claims | to 10, wherein said antibody

is human or humanized or mutated to reduce antigenicity in humans.

12, The antibody according to any one of ¢claims 1 to 11, wherein the specificity
ratio between AR monomers and protofibrils is at least 1:200 as determined

by competitive ELISA.

13. The antibody according to any one of claims 1 to 6, wherein said antibody is

a mouse antibody.

14, The antibody according to claim 13, wherein said antibodycomprises the

complete light chain sequence encoded by the DNA sequence 158 VK



34 8. An antibody that binds to human Ap protofibrils, wherein the
anti body conprises a heavy chain and 2 | i ght chain, wherein the heavy
chain conprises the am no acid sequen % 158RHA in Table 27 (SEQ ID
No. 158) and the light chain conprises the ami no acid sequence 158RKA
in Table 38 (SEQ I.D No 244%. The anti body according to any one of
clains 1-6, wheredmedaifabladt (HoQyP Cmpriasd SeropR(Sohe VY fidthe heavy
chain (VH) aCC&ﬁﬁBn@Qeﬁd@dJ@@ &emf(%(?edc@m@vﬁe@%m abdaputigt i ons
bei ng selected fro 5 D at Kabat position 1 (EIDin SEQID No.
265), Ato P a&s%ﬁa &é?tuon 74 (A75P in SEQ ID No. 265) and Sto T
at Kabat position 82A (S84T in SEQ I D No. 265) and/or mutations in
die light chain (VK), K according to Table 44 (SEQ I D No. 269) s |d

nut ati ons bei n%o@iéqsé‘&]ﬂlé’amﬂjflélﬁﬁWeta@tlhoc%{t"c%@iég t%@’l%‘?@ﬁ%*“{%\? i'n SEQ
I D No. 269) angdR }ﬂlﬁm%feutt@@bﬁﬁcdéeﬁbi%'bQﬂellOO (P1050 in SEQ ID No 269),
or conbi nations of these VH and VK nutations. 10. The anti body
according to any one of clains 1-6, wherein said antibody conprises
the conpl etg hﬂ?evdbn%ﬁhﬂn SRAHBAECR BGAA6duAGertc@mpalhe ad dnbaBRi4ID No.
178) and the conplete light chain sequence accordlng to Table 42 (SEQ
| D No. 264), Wi&Althe exception that in the heavy chain the nutation
523A has been introduced (S42A in SEQ ID No. 178). 11. The anti body
according to any one of clainms Ito 10, wherein said antibody is human
or humani zéd oFheamermwoaition ecoEtie chmil§eni &iMiPrain K EARRESIAYS The
anti body accorlidggtieany one of claims 1 to 11, wherein the
specificity ratio between A(3 nononers and protollbrlls is at |east

1: 200 as determ ned by conpetitive ELISA. 13. The antibody according
to any one,pof ﬁh@do%o%tl&?a&mdﬂ‘[@tro%'lﬂnﬁa' \Qh@&h'ﬂ%lﬂl poSitidn MHMERe-

anti body. 14. The antibody according to claim.1 mhereln saj d

ant i bodyconpr i gl 1pgehce pi F@Fé“PW@HP1@%%?%“§§Hwéﬁ8@f@HE%HéH“H& t he
DNA sequence 138 ¥ fd2eReaREding to Table 11 (SEQ ID No. 97) and the
conpl ete heavy chai n sequence encoded by the DNA sequence 158 VH
according to Table 15 (SEQ I D No. 106). 15. Conposition conprising
the antibogy aFi?eod’oq{ﬂagiuBﬁ)'l@c@i/ch %(,‘Pflmqlégaﬁ/]ﬁ@ieﬁl} theQext i@tk Aannitol or

phar maceutical [y acceptable buffer, 16. The conposition according to
claim 15, furt#wlosdnprising an antlbacterlal agent. 17. The
conposition according to claim 15 or 16, wherein the conposition is

freeze-dried. 18 The cqu05|t|on according to claim 17, wherein the
conposi tioAli s frreehed ¢f ctedlind G BORSPTIRNILY i Vilte. sR@PHIBRIeSEPF AL r ease
stability of thgan mpmyooely%dwm@g@ AL bes offdlﬁ%%@ dr ianGolodi®al The
conposition according to claim 18, wherein the excipient i's mannitol
or trehal ose. SO pasE] h@dlgdﬁ SHW@@@ Phepmapising gt ¥eiobPIllss in vitro,
conprising the_ stens,ofy. con&qgam $itie: ARt @osakdhngidtQ any one
of clains 1-14 to bTo ogl cal sampl e conprising or suspected of
conpri sing A3 @Nﬁﬁﬁﬁﬂbﬂi$@ﬂmumﬁ@asurlng t he concentration of the
conpl ex fornmed between said Af3 protofibril and said antibody. 21.
The net hod according to claim?20, where said detection nethod is an
i mmunoassay!). 2Bhe M@odretchuingioctini2gvhae elidilviraon Miceis gai d
detection nethod is.an prOX|n1ty l'igation assay. 23. An antibody
according to any one of clainms 1-14 for use in a method of di agnosi ng
Al zhei ner' s disease, the nethod conprising: 36 - adding the antibody
gﬁ;' ned in,any+eng.Qbq fdeBidiBs ek, anG2 W04 Gelt AR MAR QM @n SUD] ect;
proximity ligation assay.

23.  An antibody according to any one of claims 1-14 for use in a method of

diagnosing Alzheimer’s disease, the method comprising:



- measuring the concentration of the conplex fornmed between said

anti body and any Af3 protofibrils in gaid sanple. 24. An anti body
according to any one of clains 1-14 f P use in a nethod of di agnosi ng
Down' s syndrone, Lewybody denmentia or vascul ar denentia, the nethod
conprising: - addjng thelantibodg_defined in any one of clains 1-14
to a sanple takdingdighdibedibfleed iy one pelaiosiinyt Pheawplscer at i on
of the conpl exﬁ.gnqglrmge(ge@aeen said antibody and any Af3 protofibrils
in said sanple. 25. Use of the antibody according to any one of

clainms 1-1401 -tlh&s&%{%%% b&;ic@ﬂtrﬁﬁﬁ%?91'6'39111{)]9){@&‘Mle@'ﬁ@t\a%&/a%{iﬁhﬂﬁm&?' 19
for the preparation of a nedicanent for treatnent of zherner’ s

di sease. 76. U8¢ apy Afotghbiilsduspiheswiadi ng to any one of clains 1-14
or the conposition according to any one of clains 15-19 for the
preparation of a nmedicanent for treatnment of Down's syndrone,

Lewybody desenij @m%ci%@&%kt{iﬁ‘g 1odRYBRE bBlaidd 1-1HT8: @RGH RadyhRcgording to
or

any of one clains 1- he conposition according to any one of

claims 15-19 fdtengsies PRvwoisypiiearenkitybotly dgnddp serassular dapds, 8. The
anti body accorgifigs {hmBRngone of clainms 1-14 or the conposition
according to any one of clainms 15-19 for use in the treatnent of

Down' s syndr on®yddiag W o SeiEed f1 B oMasChiass |dRMBRALkADIe raken

from a subject; and

- measuring the concentration of the complex formed between said antibody

and any AP protofibrils in said sample.

25, Use of the antibody according to any one of claims 1-14 or the composition
according to any one of claims 15-19 for the preparation of a medicament for

treatiment of Alzheimer’s disease.

26.  Use of the antibody according to any one of claims 1-14 or the composition
according to any one of claims 15-19 for the preparation of a medicament for

treatment of Down’s syndrome, Lewybody dementia or vascular dementia.

27. The antibody according to any of one claims 1-14 or the composition
according to any one of claims 15-19 for use in the treatment of Alzheimer’s

disease,.

28. The antibody according to any one of claims 1-14 or the composition
according to any one of claims 15-19 for use in the treatment of Down’s

syndrome, Lewybody dementia or vascular dementia.



