WD 2005/ 051998 PCT/ EP2004/ 013426 ANTIBODIES Field of

the I nvention The present invention relates to
w@nioshdddes that specifically bind to a C terP@TEP2004/013426

fragment of Apolipoprotein E (ApoE). The present

i nvention al so provides nethods for obtaining such

pol ypepti des and the usANFHIBORH S0l ypeptides in the

di agnosis and treatnment of Al zheiner's disease,

system ¢ anyl oi dosis and other anyloid disorders.
FRadlogihe Diveh€iohhe | nvention Anyloidosis is a

progressive, Incurable nmetabglic¢c disease_of unknown

caus e hegHeseatingentinagelgies &b Aitedies dig seaidoally bindiod Gr
. 3 S «

téﬁ‘?l&l?eg %}a aeg{g S%Q%Ig%(%?o&?léé? C)orE).e @%‘gf%?nt@fgyénabg also provides
nnathddgrfot oletaming smoh @olypeptidewandthel e dbsich, polpeptides die thes

when accuymul at ed oi d deposits inpair normal bod
diagResiz aRd tre%tﬂlee%@&%?la% s cliepis SysiThig@mpIPIeS g ofher
I QadiRe@sE. occurring in about eight of every

1,000, 000 people. It affects nmales and fenal es equal |y

and wusually develops after the age of 40. At |east 15

{ pes of I?ido ] s have been identified. Each one
5%—%%%@9@%8—%#@3—&_ Ff%eposits of a different kind of

pr ot eldiyloldiRisT8h Pogdré¥siVe, REurapéindtalticdidass ErinfBéWn cause
systemn c, secondar and famlial or hereditary

chirgpterigesbbyabrphanldepesits of prefaiptin ene PomeroorsarsIrdiodpsi s

S R G LR
naiteb v AmWoldbsrDatichdc008 wiew acasedatdd amytsn e depaiisimhdars

primary system c anyl oidosis is the npst compn form
ngfmalfiogy B eCqnapsforgm faalyre adeats It ing sye dissess, epsurring

i) Lot egﬁ?gﬂe\\?’ﬁ 2}0?;19]10?%%61%% %%er%é %E@Xn@ke?&l&%‘d&ll& thd

associ one narr ow
uswilyateyelope efierdhe ygamhd0oiAd depisis] S typesofiansylbidogi$ haterteen c

TR LR S A —
bact aftieahajbffoemt b Bl RRLEE %»ﬁ&grybéysl&ﬁii&,' SeordBRKARES,

headache, "and recurring fever G anul omatous ileitis
fqrnifal enhereditany efnyididossndhére i alse snathe)forrkiod giloidosis

di seasge, . rosy, ,Osteonyel.itis and .Rheu oid
SRR 1Yt AR oy ST HERPDLP G RN PO RO el develops
b@maenitﬁm%eistoesofaﬁa B0.0WithhBogt 2360w tdses QiashlisSd hihually,
menbers of nost ethnic groups,>and each fanmily has a
PHEY AYSteIpis algmlqa@pﬂs tsfthe Wﬁ’iﬂoﬁ?ﬁ@‘)@mkﬁfgb]ﬁ disease in the United
ska&%/s‘.’ L& i h ALY A 'a%kﬁ&ﬁﬁs 'i?ma{) ORINCLR yPe
aut osonma ommant,  whi ch means at onfy one copy of
atdoeiatieh edti Meltipinaytlsmagbassaiiyow ecaner)? BobthipR8yloidosis is
PCT/ EP2004/.013426 2 .cause the di sease. A child of a
apaTliRl chremc rHeRtongF iApBRabsdIscaRg <! i ofignsesocitadorth
P LA AR, S8R AR OB AR DU B,
hgabrchgiantlesturmag fevy9t @ranubbmchtovsriledtiiss(isstaatiar  the small

.affec st, often. Ot her .common.5 sit of anyl oi.d

it dE s el Shieh PR Pt e bR,
pancmasiial dreSRidItatOnYy160464i8 18 thé BAly SKhddite MARRIFRRY diScase. Tt
di sease (AD) is thé nost common form of denentia, a

opauB ¢ wgmber of gagsé ethinier gewnsy indeepchyamiy baod digematiae pattern of

e ER e R TN
domiiidns, whioH nivahs haesEnbond Gofy SAThO dEfebtiveAlony sduddcbbary to

occurs in old age, and is marked by a decline in
cognitive
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functions such as renmenbering, reasoning, and
pl anni ng. Between two and four mllion Anericans have

WD) SRS nunber i s expected to grow to as nmaPQT/EB20041013426

mllion by the middl e of the& 21st century as the

popul atj on hgs a whol e ages. Wiile a small nunber of

cpehediseaseaichild oka pargnispith fvlial epiyieidosis hds & 6656, chame
HAETN ‘ects the elderly. AD affects about 3%

ngg‘%?@lggopl%sea%itv\een ages 65 and 74, about 20% of

t hos érhglbidesis cabiramile8y oagatl oab@im H0Medodyt TS Bel &idneys,
85. .Sl nmore wonen than nen are affected with AD,

ht |
gé%?’é’ﬁnfﬁﬂgﬁ{ S%Eﬁ%iaﬁg PERGUASE eaifcetsd mogeoftemdather eoyamon
y e i _ . i )
8, 080l Ra SRS BR8N, AT gl Gl fiE
ré¢spphiogasysteni,andBkini ncl udi ng the gene for anyloid

recyr,SOr_prot.ein APP, responsible faqr, producin
byt ol (B B mgE B o e e
n6@sREiPdisdabe cl‘iﬁh&éﬂiiéﬁ'b‘&l 18RCP ATERM] SRty s-e%?@éngﬁ;% 0% iftdrfere

AD. her ~cases of eafly-onset AD are cause
vl rmahastivities o€ dpiheliang, | lasting ehlesst sRSnanthisgandift presbnt

I a~simdar to AD,event ual | ffect ear.| .

5B Aoii it o DS €anie B 668 B515R fopaitve
fieeAynHuck s eDEAbRIng lreaddnit andipladdifRS on ot her

chronosonmes have been_|inked to other early-onset

caseSetvmsndweiand fqurmmdlionoAmericans havend Dy thas imiber islexpested

| Nt - I mosone 19. A .

(A e 1 SRR O REe B1YE &5 REPAGTE e putation
as mwhbleerges.iWhile amsipid ntunber dfippoysls in Mtk 408HHOBOs dSflop the

A5pe R Pamitarty SFens PO D pHGebaRT i %08 all eople
bt agRG5RAIT. AfRP 5(2‘@?)6%0%9 BétWe%ﬁ' o8 LnPk4Y %Ifdé af‘s)lo%YVS 0% of

density |I|ipoprotein , a subclass of
thgepevar\3s| Spghplyoneicnsomermthedyen arecatfooted With 200)%voH %928
PCT{ EP2004/ 013426 .. 3 Cel | ul gr take of lipid .
cQBHSHTBE S trioAEJoRSPr i de HiFTER spgkeriBopgEion ofwomen
irﬁﬁ@ﬁidst/aﬂfécmg@tg@édps,( LDL) receptor and other rel ated
recegtors. There are three major ApoE isofornms in
hurrapgvera erEes hayp bEsh immyicaled EMADyfrichiding thepgend fiot anyibid

, 3 d.c4. .th [ . -y
PAEEER AT 25 B i RIS s s
ara tinkeditd Joghd @kes/SI%hOfelAlvklyaResmaloh @h@$-ond&tGofh€ Qﬂﬁﬂ? Other

of the c4 allele is increased significantly in the
casehRf RF Y s AD arecaysesbly wpgens io thgpresdnalin igends, PS-1 and

\Lz hej . ' i . oE cont ai
P2 2EUMTREn R TS td Eoe il SRS e PP
syhdpois, MNBEd pygianedtrb yorsy ¢fahemmosonicl2 11 ©ghe® Bnuidfiéns on other

C-termnal domain conprises a 10 lipid binding site
¢ ?F&O%%e%%gﬁ?wea&aﬁhﬁr B bonseieapdSpopr ot ei n _

rec :

1 Rl LI Rl RSB Bl 19bos
ors@dpemasane b l’g gmg@isﬂhtdmdsgmmtp:oﬂ, gldiﬁers Efoi(* a )prc;;cein involved
o actipn t ween ApoE and Anyloid R (A(3 ave
mgfégérgﬁo d%@%@f P’g?aamf’ﬂ&vi tro. ApoE is also present in

AD ph; tilh B £89 if.h in si

N-t gr?n@ﬁrog olmai g@(?;m pra(l)!_;E (Ap%g&ﬁ#%)%dr%é{?gegh%fnﬁﬁ Sr%tgeS of
ApRE pipdrction axe theloysr andhragy. AnoE is @zo0gituditafivesi lost density

: I 731 y . However.. AD pl a .

O D e e Shhigh SR oo SdgteE hvtomicrons.
full-length ApoE at the centre of the plaques and a
C-termnal domain fragment of ApoE (ApoE-CTD) at the
peri phery of the plaques (Cho et al., (2001) J.
Neur opat hol ogy and Expt. Neurol ogy 60: 342-349). 20
A(31.42 deposition in plagues has been shown to
precede ApoE deposition whilst A(31_
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40 deposition foll ows ApoE depositon in plaque
maturation (Terai et al., (2001), Brain Research 900:
W@ B05051998The function of ApoE in the brain is POL/EP2004/013426
thought to be specific for AD. ApoE appears to play
an inmportant_role in nodifying recovery fromacute

Gsilylag uptake, P?llplliﬁomwx?ﬁalrs megipted by bmdmg of Apevi ta diedeow
A SRIBRORE EDF oclll A diRL Sl R B SuOESL Lhal

ence o sof orm &R i ated with
poor ’Iiherfr ark dgecmbjor e\gpoE égoforinisdMh@man§ lapeEY, a@f)EBiﬁﬁtﬂ @poE4

f he | 30 The
LR Prodpisrt 1166 S Ehea e e Eoreasitopgaiion, the &3
aHE1E 8E T8 IR cBniBHl RBokin /f\&oigwep@%}?dgalﬁlwﬁ%%)ﬁdeﬁueﬁ& of

i's exposed In protein ag regat es
thtegdorielesisiimréaseld significatilyi imtlie pipatutien of lette-mhget bparsdieaind

accessi bl e 2005/ 051998
f%%“%%%@ﬂ’?@fﬁ%“ @H#)&a}/\% P&t ed accessibility, in
Ot hemAgoP dBhitatls £ O IME BoRBinAR %EE' LATDY RRPLPNE ecbﬁhlnal domain

articles in the blood. Accor t he present
H?J)ri Omed\bb/dégndoal Mhmgl(mnt'ﬁfbdﬁyermmaédbmbmd:jpmpnses a

(ApetenY
aod or f binds tqQ a
b lATRRE st B e ALt o thosh BERT L fibpnintetd RS e
CSEQimiIiB d&ﬁ seliu@fce ﬁsfhﬁerfﬁcbﬁﬁﬂﬂllﬁﬁfee GTBty SHApoE. The CTD and
ol i poprotein E (ApoE-CTD) or the am no ‘acid

I@?Qq@i’éﬁ éS@Har%re%bwlem@p@@ﬁlthmn(u i) binds to human

Bt 1 iy iRl BhEAP ol hod R R0 S BT Rspt | e

dbmvmsmgtddhe Vi, n@pﬁ:lsdlssmweﬁﬂﬁ D o¥qued) IBELS bdeRPrd8drtcd that
R SR G ARGRARSERN [R) Fesiresmmsie CERD Pt gABr
KR 3 A9 SRR TR B g e
cqmmglgsapﬁl@m[bemmmo comBH MIINehgth i%pElég fhe @nbreTTThe
s o ARtatinhaepEos anrk ffgﬁtﬂ&tﬁgﬁﬁn‘%&emhﬁw of
tlﬁ@dléi]u%@@@lﬁﬂ&%zlsmm ). Ne ?athbi%gwnd Expf I\@ﬂﬂﬁo%@) Q)Mz 349),

the ami no acid sequence of a part the

Aéonﬁepgﬁeomlmms bisdiean eIDRG togqgeade eﬁquﬁrdegoslgorawhﬂst APy

o ISDATIBF o B ook TR e s R TR Tag 0.
BﬁEQ{h@aNﬂM(E)S;lsiSEp ID NO 56, SEQ D NO 59, SEQ ID
62, SEQ ID.NO_65 SEQID NO 68, SEQID NO 71,

SEQ Ts fgoctiomof Apa¥ inshe Riain im0t Hogehtro kosp@diic SEATPD ApoE

9
@Q%rls E% %/a?%rg 1 alj?t 5&§ P?xglgflgﬁ?g Iri/%n w%x fro 3%1%8 lBl‘a(])I} mjury. In
pdrtlagms ﬂierd{)lsmdﬁlend:enfrom ibethmimiﬁh@xﬁi ﬁﬁmk(l-s@dleé ® sdggest that the
1p nég gﬁjl O@ the oE-CTD am no aci d sequence
prssente g @TlN@aSaOC&teq Wih apernsurdegietlcecoyery from a

Vm[}toitm[qu}gmlﬁugggan anti body or antibody fragnent,
whi‘ch anti body or fragnent: (i) binds to human

pl aques; and (ii) conprises a heavy chain CDR3 region

RNl Dr i Si fhe equence shown in SEQ ID NO 20, SEQ
—'f—’%ﬂﬁél—%ﬁ‘—’gﬁés-%m 513, SEQ ID NO 514, 30 SEQ ID
NO Bidpresenfidvehidd deRdibp& thalaRdtle Nedbodidy dlr&tm%nreglon of

antl body or antibody fragnment, which antibody or
qlg@ﬁgﬁgm E (ApoE) which is exposed in protein aggregates found in amyloid

deposits including Alzheimer plaques but which is not accessible, or has only
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(i) binds to human pl agues; and WO 2005/ 051998

PCT/ EP2004/ 013426 5 (ii) conprises a heavy chain CDR3
WO e@sofoeoOnpri sing an am no acid sequence sel BCL/BP2004/013426

fromthe sequences shown in4SEQ ID NO 29, SEQ I D NO

47, SEQ 1D NGO 50, SEQ ID NO_53, SEQ ID NGO 56, SEQ
restyigles acggssitility, frpthgn forgpof Apal sushneApeE, in Epoproimparticles
i‘?%lel\%&gsl DNO 71, SEQID NO 74, SEQID 5 NO 77, SEQ

1 80, SEQID NO 83, SEQID NGO 86 and SEQ I D NO

89; arccanlingipdite presemninvientiyn proagleent whi ch conpri ses

t he heavy chaj n sequence _shown in SEQ ID NO_. 136 and
“the PRilyEanaREPefysdsahedy Eamugnti whigkantihodxesiragpent:and

522; an [ t ' .

comrDses PR FERYBep R He0EL: RGEH BlcRle oy in §EQ

INOYO 14 2f tha €-telminal ddrhaiobéApoEpepreteirel §Aypniiz CITD) SEQ Bmino
 523; n_anti body qr antibody fragment which

agy\g?ﬁﬂlile%%o?%@rﬁ@’ﬁwgﬁi‘gi n sequence shown in SEQ I D NO

40 ang) t heiddsghhushepBRgsrguence shown in SEQ I D NO

517 ‘and/or 518; an antibody or antibody fragnment

-whi cla heorepranteedy dtrantieedyyragnaint, weduentibedy v6frsgroemt:i n

SEQ LD NG, . and the . light. chain sequence sho in.
SEQ (B NoPih 48 RalyPepride 33Ying 158 g A 5 u<hi? Hioty in SEQ
IDNQITE 6L APSE-CITIE OMBE bfifo AdNEsdiRande FRFaft thdpb¥s; and
sequence shown in SEQ ID NO 24, the heavy chain CDR2

sequéibe SPBRFSISH Iseqy cham NBRsgign ¢ompesing theysealruiae

: ' | ' 2
s LS TR If0SIE B I ROY STRSID IR ansr P oR? o
SEGTY NEe$15 8EQERWO:cI1sion SBQRID Ngeguence shown i n SEQ
ID NO, 48, the heavy chain CDR2 sequence shown in SEQ
"I D N&IUEEn 3RADdYOr RRURSAYIFAERE gfsérw@ﬁx ar Eaguents n

any ¥ e o . " o - : - .
o, 992, OGS0 AN $20me 200 sl m s
Hﬁéﬁwl o?ﬁpwE-ClIEﬂor theqmﬁmidskaqvamdemé gg@t :tlgréldg), argig, t ge
eavy..chai n CDR2 sequence in . j an
the Mavy CWBPWSé%ﬁgV%Q&%ﬁ@%@ﬁW CPHPRERS PHAREC AT,
sﬁheﬁ&; deRREN fRIm Bt deRRG¥ed HRUTBASEREEPND: PY, S0 INOPL7,

t he precedin claims which is a nonocl ona

SER IThYEY 50REQ I3, BEAYIIONCad6i QDN SEQ ID NO:

C j t ' L L. MSe | t
62580 R0 B SRR HKER sy ¥hi I s Befim D) 43y m,
NO:di7a8BQIDI O 8®IIBHIID N 835 SHQAD KDESHMEBSEQTDATOHBD;

body; WO 2005/ 051998 PCT/ EP2004/ 013426 6 use of an
-ant | Bo¥IRan antEhadyiss aytipadydrasatent adueliimigodpor fiegment binds, in

' ' i At : e of ' f.or._the
I ERRLORE VLD 4% pd A BC hAifi e SpalCrOATRRD alif G ilbice
sldven gﬂijmglbm: bmhesminfeqa@wpbﬁsb@@tt&mo@nt [ bogy or

ant | ragnent accor I Ng to the 1 nvention_an a
“phar A qdy og apiahbndyfragment. pagh giibady plefpgment: 4

et hggl of binﬁ@%ﬁlﬂﬂmﬁ)lg%%% suffering froman anyl oid

di sorder conprising Nistering to said subject a
t her @ipeut camptises efibagt ¢ham @RB3Ntgioh camprsihg thedyquen ce

SR BBo IH 3R <865 #b0914, 3Ed D NO&T5! % m o 514,
SEQ ID NO: 515, SEQ ID NO: 516 or SEQ ID NO: 517;
- a human antibody or antibody fragment, which antibody or fragment:

1) binds to human plaques; and
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a met hod of diagnosing an anyloid disorder in a
subj ect conprising: (i) admnistering to said subject

wa@eooansiobody or anti body fragnent 10 accor di nBCT/BP10h€013426

invention; and (ii) determi fing whether or not said
anti body or anti body fragment binds to plaques in
sai dl@u bj SERPTISGSES SRRy Bhai CRR 3grgionicamansing gayangno acid

LRS00 RS e e RLEOHG ST SELYESE0 o,

SEQOIENO: hAsSEQ [BiyO053 SHQGH Ne: 56,}@@3 IR ht@@i ﬂlﬂr%?%[)ilfi%:
ra n accCo

o7 nebO AT RE RS Elesob IR o T L I R i st B2

NG:ct SEQAD ROt BE, SHY BVIN@TE3, SEQADNS! 86 Eﬁcg S@%ﬁ%z%;

a pofypeptide according the I nvention; -
- encodh pgtikodyeir pniilpidydtdgientwbichdbmgrite thébedviywenaid ssanence

SRR B: B FHobg T B gneretenl Rhiny Segd o 8 san

ahd¥ENti on and neans for detecting said an antibody or
anti body fragnment; and a nethod for detecting the
- pr es épéitibedy a5 ertilory fragmentwhish sompysasghe besyyeadiain sequence

' oY i T I.) contacting .a
SHRER $87 WNETER ARy 1R shid E RO oM R SR S0 523,
- f r agee atititwdg of dirtitehdiy drdgheni Whieh b@Prist3dRs héa®PdihbiORFuence
that. p r(Sn't bi ndi ng of the an antibody or anti bodg
Sh%“gﬂ?ﬁ {18 Ny oo @%@b@ Hgly chainsequones shommig SRTRENOp517
afPbr §1%¢ an anti body or antibody fragnment binds to the

sanpl e’t hereby detecting any ApoE-CTD present in the
- sanpheantBOdNOr 2itE/d) TR RTcEPRAPALR 1RARG Yy Chafdr degfience

Descyri it i he Fjgures Figure 1 shows the bindin
ST ﬁﬁhﬁ@ﬁ@ﬁéﬁd the il shiin Sequsns BroPiip LY DNy 519
atd?&14)p: and VLDL in ELI SA. Figure 2 shows the binding

of phaée_to bCTD (background = 0.05) and 5 VLDL
- ( backgyawibedy or antibody Eiagmenrt Bhish oovapiases ¢helmalh g chhinhCIDR1

and VLDL S 03 ha ones. Figure 4
sfn @ Bowh SF s IPNOT S ARy PR SR R b e
INO: P3ding $he a7 ERaih ADRIMBEOZ (R wAR R s0F K6) IBGOS:

Bi acore affinity analysis with Fab 10 M27E1l 1 coated
2@/ 2PRendRl (D). Figure 5 is a schematic di agram

show f transfer of .Fab t.o Bhl ..
B qukhutoBfy SRR R AR S L Rtk e 1Rav hain CORI
se0ake MBORE IBSEQ(INRSBO23, thé¥cavy SRAACYIOR E&ﬁ:e(d}i%%%)sm

nd 807A- MD027-E11 (1\427E11) (C) to human
D@?Qf ﬁ,sgﬁpﬁ fe Tspry shain &DFE?a%eau@Fasﬁmm@wng EWEQ HR NOS:
34y Bob pey 933.control antibody PH (A) and 807A- MDO28-
B02 (M28B0Z) (B) to bCTD and bNTD. Figure 8 shows the
- bi ndamantibbdy ongntiblodg fitaginentywiBeh cdmyprises thedtady MRSIZ&EDR 1

BO2 8B02 tq.coated VLDL.
sequencg 'ggown 13 SéB)ID 190: 863: thedheavy chain CDR2 sequence shown in SEQ
ID NO: 67 and the heavy chain CDR3 sequence shown in SEQ ID NO: 373;

- an antibody or antibody fragment according to any one of the preceding

claims which is a monoclonal antibody;
- an antibody or antibody fragment according to the invention, for use in a
method of treatment of the human or animal body by therapy or in a diagnostic

method practised on the human or animal body;
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20 Figure 9 shows the results of antibody binding in
conpetition ELI SA between coated bCTD (0.05 g/m ) and
w@arooenswss of VLDL or CTD in solution. Fi gur ePADEBRIVO4613426

the Bi acore analysis of 8074 M)026- FO5 ( M26F05) as
sol ubl e Fab (tog}é and_| G (bottom) on a CTD- control
“chi p.USEPH @tibe %%@lbp %ﬁB@a@@raéccadmgy@ itle igvention, in the

n?%ﬁﬁag?ﬂe}g ég % ﬁ'geil_hcﬁ )erétaigfi h%%]eA%net%? %?r%%%nt@%é{%ﬁ ?Oé(a disorder;

-chi p.a phagoaceutical emdpdsiiuﬁh@m;ﬁi@@g%@ﬂhb@dﬁr DEDEAY fagment
sol n.ta Fab 807 027- E11 MZ?EllP indirectly

RGBS 15 TV BGE BFR PR ITGal CACEaPRBle £amish omilvont

-di agLaRmEOOst tﬂa‘ltlﬁ@tg gﬁﬁ &tsgﬂé(m%ﬁ%n 1 an %ﬁfdﬁsrorc}ér ppmprising

regions from pBhl ows
aé@quatmtqﬁald shlb] eCIT ﬂlp@pemtdmﬁy effEatgzteramohﬁt shavetibbéy or

e t on c Le 21. Figure 17 shows the
dcé’t T g%% tgfthwggql%l 322.  Figure 18 shows the
-sel egtmdho RN Eng bin BHIRA Gisddler 1Q
PCT/ EPPO0AS 013456 "8 El)ﬁﬁ're Biseder W Skt Cuto‘ﬂkﬁ;ﬁn} Fist e’
ant i bddy ﬁém@ns’mrtgi tﬁgalétsuhneetgayl anfibeslyr er dBibedipfimgrhérmat
a§c%¥4§n%@0&% +RB02 15%%%@6 bi nding i n human AD brain
n I '

Sec SIS no ked in presence of VLDL. Binding

of 80NA- MIER28niBRY wikthdd orBst sﬁfﬂydlﬂbgd%bﬁﬁiﬂ%dy Pra%‘rh&ﬂt‘%mds
V\ﬁg not, affected gﬁit he presence of VLDL indica

tq plagues e sad enbjerdy™ §m\bémgmg ofvaig antibiody of mub@sznagmem to
pbréggjsl i§ gidg#dn‘é@ofﬁh &Iﬁoid‘dl%rﬁ&“es Figure 21 shows the

munodhi st ochem stry (1 HQ)

theosbyatetapiirsfgiyhether the dybjedt haesn anylotd@sord&}; br ai n
section geve aI anti bodi es (Fab _clones) from
- di 1 1 BPERpuESt ng\@h @Wéﬁpr fitihedy hgmsniapcerdingmo the
iRkAEes by i rmunohl stochem stry. Note that individual
clones may have the same short nanme 10 i.e. Ell but
- are §vesterdohnfpzisangta mﬂjfrexctaouds aa@odiimpto thdéntchted;. (Cl1l=

8078 VD004, HO3: =8Q7A- ND027- El 1;
" B2= 861\?/0 ﬁﬁ‘ﬂ)i’épr%ﬁﬂl ? H%QCBSEJ% fhe mygpgnAD083- E | ;

- D10=a 8uPervBfing @})@ E&@J&ch@ﬁ& 09 indditfor30 7 B-
MDO13- A12) Fi qure shows relgresent ative redults

- ( dup? ki Seredeteg é@PEtﬁTEhéthE it somprisesatni antibodsperadabidy

B0 AR e O ARy s o

anfipolly Ehimetd; gatt e 23 shows representative results

(dupli cai{?% sanpl es) of the concentration dependent
" bi nd? fendeiecing s moEnceoZAp b OIR BoPsampl@GTm-a

suw%gg%w}g%%%l(ggggﬁgp{g 04- HO3, 807B- MD004- HO3. 1,

004 807B- MD004- A03. 1 to human VLDL.

Fi gufie 24ccitating b kamplettaiehi fm otut§ect AvitDa2entBody & AtU6dy
brajn. tissue sections from APP/ PS 1 npuse:

bi ndi
FERG AU BB 4P i B OBGRT ORISR b pegmy dindhgat the an

aritle@ﬁbl’ &Mtibod Fragflett!ty ApBERE G 807A- MD028- BO2 7
days after injection. 55 Figure 25 shows results of a

scre@n of dateymiiing whkethquer Huit nhh ancpntibpée ot gntrbbdy 80gBent

0 03, 8 79-D10.a
e T R e e
patterns of anti-CTD hlgG cl ones B807B- M)O04HO03,
807B- MD004- A03, 807B- MD079- D10 and 807B- MD009- FO6 in
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APP/ PS 1 nouse brain sections after in vivo
admnistration is showmn. 30 Figure 26 shows results of
w@roosisdg ro screen for plaque binding capaci t RBCDEP2004/013426

affinity maturated Fab-clonés in human AD brain
sectl ons. WId- t ype cI one 807B- MJ004- AO3 (wt A03) was
28l ion gf thedliguresnt yr at ed cl ones 807B- MD118- BO9

T T A T T s

(D @CTHmndovdDpliadldSAyvi sual i sed by anti-CTD bi ndi ng
ant i hodi e Fab.cl o uman AD brai n secti ons.

A Ess 3 Shema e pOng of g HUBAT Ghackerong typ 05) Bmd
V]‘gj]y( %{;uﬁﬁ_m A- MD028- B02, 807B- MD004- HO3,

807B- MD04- A03, 807B-MD079-D 10 and 807B- MD009- 5 FO6.

Bri efFigdes 8 shepws amexsinpldhef IR6HD €AY esd BEDL (B) MDISA dns2@3he
ﬁm aci d sequence of the ApoE-CTD. SEQID NO 2 is
PEERE %o aci d sequence of peptide 1 (anmino acids 1 to

16 Fhued 4%11@&7@&501@-5@imty3§@}}s@ MBCTD ksatbdr ﬁ’ﬁb'&ﬁtlbodws

aci d sequence of peptide 2 (amno acids 17 to

MPETALOE- 785302 GhendDIR@ 054C) end Béacars aftnisy mlwﬁld@b

%Egz B%t%&R%ﬂg éﬂl a? cids 33 to 48 of the ApoE-CTD).
% B e am no acid sequence of peptide
4 (abigue fdd dischéRati® dagrandshowhies teckatedPdf traf@rloPFN¥Pto

6.is the am no acid sequence of peptide 5 (am no acids
PBBlio 80 of the ApoE-CTD). SEQID NO 7 is the am no

acid C

e Apol EYEF e BRAR AgbI MRS A0 Rlsstt b,

80T A PéEAZ6EIE05/(M 2611039 (B)cardis8 023, -MO0ZDE1 0 {M2NE ] B@kt6Hihan
Q1D I\g%é) is the amno acid sequence of peptide 8

Cgiﬁ‘%’nﬁ ; aﬂ‘ip‘fﬂéla ¥f the ApoE-CTD). 25 SEQ ID NO

10 i g OM

aci g B7T SROOnE B SAERES Ao B P00

B@MW8BGZ)C{E§éqb€ﬂ“Beandbe5Eptl de 10 (am no acids 73 to

cequEHLETS ARETS Eplgie " popplaabow Tk SLETERibs-
B3 (1128802)0B)APebut&MPLDISEQ | D NO 13 is the amino acid

sequence of “an epltoge in peptides 4 and 9 (am no
aci dEiggre 9 shaws the reqp Eoi}maodmngmsn 06mpE8ion ELISA

bR CIR AR ol gt o D ST i

t o 6Bigafe Kpgﬁm@m) Bla‘aa@ anBlyN@of 867 A MO(D5-105 qmz@fmsq as
uence of an e |tope in pe tides 1 and 6 (am no

S%{E‘iﬂa §al (top) amgl CTD-control chip.
Figure 11 shows the Blacore analy51s of 807A-M0027-E11 (A) and 807A-

M0028-B02 (B) as soluble Fab (top) and IgG (bottom) on a CTD-coated chip.
Figure 12 and 13 show the binding of bCTD in solution to Fab 807A-M0027-
E11 (M27E11) indirectly coupled to a Biacore chip.

Figure 14 is a schematic diagram showing the strategy used to transfer V-
regions from pBhl to pRmk2a.

Figure 15 shows the sequences of the CTD peptides.

Figure 16 shows the selection campaign of Example 21.

Figure 17 shows the selection campaign of Example 22.

Figure 18 shows the selection campaign of Example 23.
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5 SEQID NGO 16 is the amno acid sequence of an
epitope in peptides 4 and 8 (amno acids 49 to 56 of

WORP®EANSTIPE) . SEQ ID NO 17 is the am no acid SePUERE®04013426

an epitope in peptides 3 and 8 (amno acids 41 to 48
of OE-CTD). SEQID NO 18 is the am no acid sequence
of Q%ﬂﬁ%f%l & shovig gy gt %M%ﬁ@ arijhedy raformatting sategy.

ApoE 20 sqi’t:&/é ‘J\Q7 Alﬁ/IOb?S g(ﬁ A)Ti&ug %1}@?116% m%o%%rlé% )bram

peptides 8 and am no aci ds
SREQn$ 15 MIObloRBed 1 m prbgnemﬁmuahl Bisdng engE AM1026-B02 to

consens uence ant i bodi es
D15 DBARe S/ H0 %S RSB0 by Tepreass of WEBL indicating
tHa® ﬂ'k%tl@é%’ RSty Redadmnin aklerdin ﬁE@L@éWBtcﬁ%§Dfé é)tlgz;gles

am no aci d sequence of hunman ApoE4
th e diguno2 helhavstag wnbmﬁﬂn ih urrtmmﬂpmﬁﬂnstocﬂiﬁﬁldt@ ()

b g an RIS S A oRtsseomy OEzlLﬁné‘Ef’%lPﬁ(Fab
cl@ﬁed) o di FRPerROIE onSRkerd llaeﬁé{ﬁedltﬁ% dikd foh&ngc%@ @f
EQ

sequence of the mature form of human ApoE
inyounaligoskenipiay. alNpisdhatdndividue)wbomee ntafy hahethestue shérd name

éo’[‘;@gtﬁ@e re I}ﬁﬁlﬁ%%%{fr%étgsaz%g@a%?@m P (ﬁgﬁ—s%‘?’%%oom HO3;

(seestion AP 1i1A8NOME23E: 119BA28073E0I00D3 32, BstRectisn BYE11=
S(i‘ﬁ? sus_am no acid sequence of the regi ons” of

“Fele fHET Y7EMIS80 61D 190 MR LKA ABER 12D HTB-

Mob33is hhe consensus amino acid sequence of the CDR3
regions” 30 of affinity matured cl ones of

807 BFigDG022 #A03vs rEf@sdnPtiNOreshltel(duplithe sammsgrwuﬁe ani no
jons  of affinity nmatured

o BB HET DRS00 A LGRS US 8084 0028 BOE.1 and
SCPOTARFTRCA DA &R fimark riSHQ @ MPine SR Briie consensus

am no acid sequence oOf the ons ~of affi nity
mat uF@drecZ?oﬂwsaf:prsmmwamguf@mpllmmlmofﬂ% is

o4 PEnE PR RR R 85 AP R HERS R 5SS

1\/5)0%@012[2 WBM@OO@HDMWBIM@WMHOW S@EARICD0S SLHRee
regions of selected affi nity mature

SQﬂBJN@é)OéfA@@h VhDE. SEQ ID NO 518 to 527 are

venErs 2 B tud et R bR A Bl DBt g brain
tigsnosdctioss frofi APRIPES nideé: bind to a region on

ol i poprotein E o] which is exposed in the
Qfotaér)npaég I %‘P@é@pfoé%wﬂ\ﬁm?&r@@?oﬁ gaﬁé}ﬁ% ijectiouch as

20, TSt s a2 ST

| i pdfigaeeiSshpas résolteef a seréehefin viod plaque binding capacity of
807B M0004HO03, 807B-M0004-A03, 807B-M0079-D10 and 807B-M0009-F06.
Immunohistochemistry expression patterns of anti-CTD higG clones B807B-
MO0004HO03, 807B-M0004-A03, 807B-M0079-D10 and 807B-M0009-F06 in
APP/PS1 mouse brain sections after in vivo administration is shown.

Figure 26 shows results of an i vitro screen for plaque binding capacity of

affinity maturated Fab-clones in human AD brain sections. Wild-type clone §07B-
M0004-A03 (wt A03) was compared to affinity maturated clones 807B-M0118-B09

(BO9Y), 807B-M0117-F05 (F05), 807B-M0117-G01 (G01) and 807B-M0118-F03
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For the purposes of this invention, the term
"anti body", unless specified to the contrary,

w0 p@bosiwes ant i body fragnents. Typically, an ane@ChBPR000613426

the invention binds the C-térm nal donmain of

(ﬁﬁl ipoprotein E (ApoE-CTD), i.e. is reactive with
sAerreidglages viseliped by epfe CTRDbindingrantibedieto@eb nlones) on

hinae AP bik . m nal domai n of Apolipoprotein E

l(ApoE-_ I\I'I'I%S.S%Iéﬂanti body typically binds to the form

?f Apgarpleslents thastratemn \?E‘E)L Megmkwrﬁaﬁﬁﬁf@%mfowm(f@m
r resent : ner a , the formo

B A Bt Sl g Ao so TP Mgt nd A E-Moo0o-

Festi body of the invention preferably binds ApoE-CID

in the presence of very low density |ipoprotein
(VLDL). An 25 anti body of the invention may be one

h binds to. an_epitope in ApoE-CTD, which epitope
B herirife the §6 E ssociated with VLDL. For

exanBEe I3 RO: em the BinPiid hE RpbB- not
Q.b RPN %u&%dﬁﬁ&ﬂ%ﬁ;r%

accessi bl e or exposed to the antibody oE is
assoeFex YNGR 2ns thepming eidessijnense of peptidech (dnieo acids 1 to 16
[ Vbhnds may typically be hidden in full-length
O%g%é%%ge%?r# in VLDL and so the affinity of the
ant i SBQYIDY NO: 39s Apamin® asid Beduantd & peptii®s FatdhcldsS 7 to 32
étI:}fi nity for ApoE-CTD. The iqpi t ope l%e\g whi gh theC ©
© ?iA@BgipBPhds is present only in ApoE-CTD and not in

Apo BrAke). : I ' ically devoi

bi nglsﬁg to %pg%%%muﬁ%&g?n F{ﬁ%’ %f?&?ﬁge grq?lfl%&ﬁl Sgg to 48
ofApo BpNERCTR).general | y non-specific binding of a

subs%g@t' Iéy Lower affinity than WD 2005/ 051998

PCT/ d-JQAaxl?I 1319e amyng dd s¢mends of neptide hgaramorapids 49 to 64
ofléméA?gE;CT]g}ApoE- CTD. A substantially lower affinity

is generally at least a two fold, three fold, five
f ol SEQADINOUS isbihe huplind anid d@Defiar af deptitds 5 (@hihb atidy 65 AR 80

i Y the invention thus preferentially binds or
O@%ée‘égglgc%ﬁ%/ binds to 5 ApoE-CTD. An anti body
" pr eSEQEDtNO! 7 Ys tiengfino 8kid 'ssRRAES bpgérﬁﬁ;ﬂelké @?ﬁlﬁf %cﬁds 9 to 24

oE- CTD when it binds with preferentia
of $hg ARPENCHIY. ApoE- CTD but does not substantially bind,

doe Qe ara binds with only low affinity tao other
ool yooptp o s B2y ] ol ospeola  Bmile s’ 23 % 40
of tlenApd EAQTIR). bi ndi ng or i m nuno- radionetric assays to

det ] e specific binding capability of an

ant ?%%@Eﬁgﬁﬁ A6 the prinerasithsaqrencef Reptides Gnfive addndblese
Ofmﬁﬁég_@T |, J. Exp. Med. 158, 1211-1226, 1993).

Such™ | mmundassays typically involve the formation of

conpEX & M@t W enthe tahencs peid iséduenes 6f ?é}ﬂid@fgj(ahﬁl% acids 57 to
798 ib/gd%/ %gﬁ t he neasurenent of conplex formation.

ﬁ%]ilec P ]?/' Pant | body of the invention, is capable of

bi N&REW 1t NAPOE: i g wiin.

D NG oy PR A s L ec e SAERER LGN 5% 1o
S41pf the ApolyCir abl y at | east 108 M1, 109 M1 or 1010

M 1. . hady.of the invention, is . preferably _
e SN AL 8 il i B i misBis OO A i
acidé 53 m 69 of ApbEICTt | east two-fold, 10-fold, 50-fold,
100-fold or greater than its affinity for binding to a
nonSESEHR NG 1863 (s eprinaiecid sreicncs E3A epitaseinmeptidedid, and 9
= t in VLDL. 20 An anti body
(méh!ﬂ??ﬁﬂg?gg{;ﬁ\gggﬁé—bl nds to ApoE-CTD typically
di spl ays at | east 2x background binding in an ELI SA
on i mobilised ApoE-CTD but |ess than 2x background,
typically I x background, to control proteins such as

ApoE- NTD or streptavidin. An anti body of the
i nvention generally binds to human plaques. The term
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25 "human pl aques” is intended to cover any anyloid
deposits conprising at |east one protein having an

w@peionos51®e8 d sequence encoded by a human gene. PCT/EP2004/013426

Preferably the human plaquéd®is present in or derived
from | ssue, More preferably the human plaque
is pﬁg‘i@ﬁ? hﬁ] 14 l%ﬂ‘r‘?ﬁp“én? RS SpreneRiiRiapiBPeptidn? fpmino

a@gggmt§g@bpg%oE4j _human subj ect may have an anyloid
di sorder, such as system c anyl oidosis or 30

Al zheE@EID §QilSente.anithe acid spiuencmof dnepitapecin deptidesanynd 6
tissue. or. organ,containing anyloid plaques. Suitable
(?P§§6§@S§ﬁ8lgpgéﬂgﬁﬂﬁbﬁtde brain, tongue, intestines,
skel g TONES 16.is H8BR1iH0 B itSd Brpepti

is eRai gsl en&@%‘éﬁ%?gﬁéééylgpe%céers e4 and 8

l'igaments, heart, liver, spleen an
(animo ggigi 48tto haof AbeR&iTRX ' s di sease, the sanple is

geneg Lai.n. WO 2005/.051998 PCT/ EP2004/ 013426 13
Soet FE I RO B o B i RER o (T hiep s, RiBeBAdeS 3 and 8
(0mb-a0ids uem 48obAbbE-qaepared from any such sanple

are also included within the term "human pl aques”. The

humaRER B{NEO: ddys the aprieaseqid s¢quense ef@eptided 1fandr @mino acids
1QQQ4ngﬁgF39@§EI which is transgenic for one or nore,
anple

for ex or three, human proteins, which 5
huma SEQr i BiOn(19)is the /agiigo dcdd Betjuieticetd hepiided 8REO(atn$no acids
4lﬁe gugghjgr inis preferably ApoE but nmay be

£/ T oPHABP I or protein (APP) (typically conprising
the b oo _ S L

Pl e e Cha e an Elpi €L RRERLe drithe (Bt P R Rthee
froxeanpibedien SGTAIMHD25sElhynd 80 HHMAP28fBGN ant i body to

h | idto .10 wh iti
o1 nAECUBRES: BB P AP e Bt IR & o1 staihing
Wi t hSE%QSHf RD: 283 AR Y¥midd &Y@seﬁﬁi@’ﬂc@ioghﬁiﬁ&?g beganpl es

pri mar [

tested or if one sanple 1s negative in the
pri maEQR NP 166 isltbaisminovasidsequaice ofi hemas AppE2.s

b t i ndi t hat tib bi nd
o, narcBNG: 1621t ahBie M S or BRufiapoE er | ved
f r onsHQfIDeNOAY 68 RALY el a‘éicﬁgéqu&ﬁ%foifﬁfé%ﬂatﬁfeqm% o BiBan

saqgles with 15 histologically verified anylo
ebbsits which are IHC positive for an amyloid narker

P o Bgs 17T whinh oBla BuARE POR Yt o Rmen

ApoEft her non- human ani mal nodel, such as a rodent or
pri af Al zheinmer's djsease or systemc

any F&E@&Q O: 3¢ 1Sﬁﬁ%ﬂaw0§ﬁldas;§a§rzce Bf Hhgirprgutsffomm of human

A@ggibody to plaques may be determ ned using |HC The
anti body may be | abelled prior to being tested.
Bi ndPEQ IPoNORel Pl tadfé anmgeschibeddiafTable.as positi ve

SR DNORT st st Rsrp RGBS 0t fi i ¢ doses, i

at | $BQUDING: 911 is¥he dds&RuThbo RRT RHuenbB Bf 111! @RS rddons
enerally conpared to the signal from staine

ofpifinibyrnebired clones,of $AAADJO02EGBARL ched ti ssue from

negag isQt . pat ched cont r ol tibody Lpj .

i QoS EUTRINOL X B st s enast pE Pl RS regions
oft dffibitpmaturaiclohesa1ISOTBMMOG04- A8, nmakes contact with a

partjicul ar _bi ndi ng pol ypeptide. An epitope may be

| i ne2FQ DX Rpe 14ip %@ﬁ GoRSesyLamingl acid sefvenge ofithier{dDRE ragions
ofSEAMENEEIL LM AN rB0TE IR g ON! o At T onal

conpri sing sequences that are Separated by other

sequences but 30 cone together structurally to forma

bi nding site for the pol ypeptide. The epitope in

ApoE-CTD to which the anti body binds may appear on

ApoE- CTD after cleavage fromfull-1length ApoE.

Alternatively the epitope nay appear follow ng the

i nteraction of ApoE-CID with anyl oid plaques, for

exanple as a
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WO 2005/ 051998 PCT/ EP2004/ 013426 14 result of binding
of ApoE-CTD to A(3. O eavage of ApoE and/or binding of
WRR®EONSETD t o anyl oi d pl aques may result in theCT/EP2004/013426
exposure of new linear (pepflide) epitopes and/or to
t he ﬁ)u Z)eor for mati on of new confornmati onal _
epi t%@% >dpiit Yp goRssnsusERe ecighstqupRIn afdke GPR3ggions
IR VLDL- associ at ed ApoE 5
Ofggﬁ?g t he PE@F%¥$@@W%%Ewth ot her conponents
of VISBQ IDIN®: pdb ysphhptconkensummuhn adid s@@ende ofahd §DIRB r@gions

| d, be d h
of BB Burenp R 0T WRBaRE0R S50 1 o 1.
ApOESEGTID RIp): 509 %Sth%bfns'ef%ﬁ% afnd %r @?éﬁu@ﬂce‘%ﬁth@?ﬁﬁ&%gions

conformational sequence wthin t sequence 0
ofprbeetedrabfi lagygmmdclnnmspmamomm anti body that

poly SECLIR RBTF i rhirt Bl i agbBiate” Shown in SEQ 1D

NO 1 but may also bind to a part of the amno acid
sequence of . SEQ ID NO 1 such as to a peptide having
DetailediDescriptio hedmyention shown in any one of SEQ ID
NOS: 2 to 19. Preferably, the antibody binds to one or
nore of the peptides shown in SEQID NO 2, SEQID

ANO  Bobpbsgide® NO 7, SEQ ID NO 9, 15 SEQ ID NO 10,
ID NO 13, SEQ ID NO 14, SEQ ID

SEQ 2, SEQ
JT?%PTCS%H}V@HN@ prpogideg pntedodios thaybindv 2 regiengar t  of

t ast
A?Q?f?é@%“n% ARGy ie AP gty e BB
arayloid depositesutch ue Alzticknergpdacgias, but whightis ﬂdﬂpﬁ@seﬁ%rdaccesmble in

a 10,. 12 or 16 amno acid

f bl
o5 TEn T ABBEHHER 5oy eplatdis pasic s dntiedByod o whi oh ¢ he
ant i bgdye Bh@@&s@lﬁh@ %@ntléﬁwaéﬁtlbeﬁyy ﬂﬁ]?:%é %%Flf-gﬁ?o

pol ypeptide may be in solufion or, nore
thewonisay aincladércantibody fregnerds.sur f ace. For exanpl e, the

| hed. t h _
PaonEreAiE aflBioRRy B URBE PR BB o Bt Apmaineef
Apbiepodpidttin'® (AYIB-OIrD) GRNisuBaHiRE with AFE-C3D. p&ﬁ)&h%d‘&';%\f the

be used to | mobilize the 1Lzldlypeptlde on a solid

lnmtm@@ewotchs%tq the N-tsiainga qr@anspfépomnpmtmm (AprdE-NTD)
{ Tl
PRy IO TGN oEgb BrBLBRE Pl bR

préfezd:nee lxeﬁlesfonﬂm s£AB6E predémiin wme NGEneRdIlY, BiedBih 9f ApoE
L}Q¥ sts pOSI tive in an ex vivo phagocyt e
prg BRSSPI chagalpiyet etimmponsrfoably

blﬁ@sSA d)E’ e infe ﬁfé@&ﬁ:‘é o%gelﬁqg\]:zny%]%g%%me{%?goﬁgg gﬁt)e ' on

of phagocytes that contali
anélhydisooﬂht issugommpg be appthnt bigds<@Qnghitbpofn APSE-QTD, bﬂﬁ&h
Wo ,ouf, of threelt%ultures tested. The

epéwamm?gfeé%ﬁé‘? APy asosstadanith ¥ LDEe Hor gxampler Gepitope may

b dIRAVHIER]s 078 nofatlcbasind i
concentr ast | 0?11001c Ca neggf?@g%gggﬁ%o l%oiﬁf APRE 18

asgedated weh WHDIo0The spitpe t@@ﬁtcﬁm@mmmuﬁﬁs m’b& typically be

iR RS RHRGRE i Vo PRt adniek bl amgbocy for

Apsisanbstiltially 16 Benl igsfititanr A@;SEI@TD dThbepitsRb %&i‘ the
(.3-based renmining after up to three days o

anEEOQ%{?PlPﬁ%’éPr%ﬁn%ﬂbpmé -6TH fmdsnm IAPPBEED ead so the

BB SRR NG SRIENGE ST A0 Bl oy

to pepENED i§ genctdibrmmespetific bialirgs ¢ 4 mgt@ﬁha{n? 18¥veNafGiflity than
affinity, preferably having an affinity of <1 nM for
ApoE-CTD, to enable themto function optimally even
at the low concentrations in the brain that will build

up after
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system c injection. The term "anti body" refers to a
protein conprising at |east one, and 10 preferably

wao m5/05198/y chain vari abl e regi ons (VH) and/ or PEI/EP®ag013426

one, preferably two, Ilghtl%haln vari abl e regi ons
e VH and VL _regions can be further subdivided

VL) ..
tfgw)gmﬁg 3}% Srthe, gpihodi e éﬁPETQ@D Acsuhgtgntially lower affinity is
i
?I%e?éelws %g?iéégfvl\;é %’oﬁ&i ?%%.E %1@ I?ﬂe %oﬁc? ?b?ﬁl%lr ge X o% 91100 @ld lower
affentyed " franmewor k reglons (FR)". The extent of the FR

o RO BB B b coen ity b
AlpBEEU"EEt An dntibbdy %%Mé%ﬁgﬁ%ﬁds Q?rp%é@ﬁ&ﬁg%ﬁ%gg 24 ABor-

and Human Servi ces i cation
CERowherit binds Mlth(pl@%ﬁeyltlal dvidtigh ﬁﬁoity td AGoE VD Biki7docwhibe h

ted h th
s&{s #1%‘1?39%31%8£ gﬁ n e {)}BH%I glltg Qﬂ-[g’glgc < Qlt}( ‘fp? <Ig; eICDRs
@1 ides. KRari fudd?
pt Egepito l@f e g&g:oggfkﬂgcdﬁ %Ndﬁ%mtﬁﬂ&ﬂ\% HindiRs Bi'l:@_ﬁuﬁcp
radfyaetrie-pesaysTiRaletarmine thye speisificrbinding hapabiltty bﬁ ey atibody are

St s Dl L A°E e, P | PR,

199%)u loq;ﬂ mmmdassagh@:pﬁbamsmw e formakion @R eoxﬁﬁf@%y Hé%{»éen
the aptibody is ,a tetramer of two heavy and two
h&ﬁﬁ?‘%ﬁc PIRbR hchits #Eibedyeyd theaneasywmenhal qu@lré@efonnauon
| h
LA arORSharo Pt iRhugE Bk or ol BIAR PR Py
thed sequiensg stowh, in SHR EMNCEHBwitH heaffinghtcoshiaitvs apkadtaot M,

REIONERC R T T R
prefenghl{ Gapa@%p?eﬁ:ﬁﬁﬁaﬂﬂlﬁ&ﬁg é}f/bﬁ Irey: 0, Wlﬂﬁfﬁ afﬁﬁzy that is at
e y di

const ant re%l ons of the ant S typl ca
leasisworifeldi Horiadd, 10ho1d 10D Holdyor tgoeakay shart itssaffiaiy &’1‘®mdmg to a

PR AR R PRSBSOS LATRRS: s

inSYyEbeEmM The term "antibody"” i ncI udes intact
|nnunoglobullns of types |gA IgE, 1gD, IgM and
subt4pastihqdyvddeh Smcptp Hjebméatq ]btmvliqaﬁyldssplag'szat least

2)5%3&?1% ahd !B&llah‘r%n h ggﬁpﬁg%/n%}xfo léseii ﬁgﬁs?@gq“ﬁ P ess t an 2x

bachgreiisd, itngcaily 1xdnekgioun®te ctal pedting Q@chsdébﬁﬁcﬂjNTﬂ dry
encoded by i mmunogl obulin genes. The recogni sed human
SECRRMISSY! obul i n genes i ncl ude the kappa, |anbda, al pha
(1 9Akn akiithal SAde
del ta, aepsl Pon aenlg naigglrpt'blbg%h la(i > )fh%epp

“hagan ptaﬂuesids uftendmi‘uncxgleobmbl' amyloir d@bhlﬁi doRgPridingR ISt one
t chai ns (about 25 kD

Ful | h . | obulin |
profPin iy A g P RSB G AR by P ) ger et b
huﬁfaﬁ%lﬁiuetlbﬁre%ﬁ &1 &H diied ABRM Ui R0, le[ogé:}% ab@{qJ fc2

kappa or anbda constant region at the
human|plageg ds wesmm@ Hiahh#sezeey obtaiied fronf aﬂmmian 5@3]&@

I 0 ac ds) _are.encode vari ahl e region
QT T I e R e R
Allir&mef’ s Ufsease! MBE s@hple &iES Bd AT GRRRY BSue or B8RRGSR

at the Ctermnus, e.g. gamma (encodi ng about™ 330
amyleid plaguesy sSmtabl&ﬁlsalﬁﬁS@Bé @ieans ingindetbraif, tohgus, intestingpn
I f ragnent The ter
S Moo P AL SRR P, 1t R SHRRD el et o
kidneygy mdfies the sebjéathbs A&lhgirﬂibrarttmd@ﬁ&j Yhe dﬁﬂipl@fs%eﬁ@ﬁﬂ‘}bb Brain
of specifically binding to ApoE- CTD. 15 Exanpl es ©
bi ndi ng fragnents include (i) a Fab fragnent (a
nonoval ent fragnment consisting of the VL, VH, CL and
CH1L domains; (ii) a F(ab')2 fragment (a blvalent
fragnment conprising two Fab fragnents |inked by a
di sul phi de bridge at the hinge
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region; (iii) a Fd fragnent (consisting of the VH and
CH1L domains); (iv) a Fv fragnent (consisting of the VH
w@pasNs19gomai ns of a single arm of an anti bodyR¢T/ERI004/013426
20 a dAb fragnent (consistiny of the VH domain); (vi)
(vii) a single chain Fv (scFv)

an. i s a CDR;
S?%’&Hs &b’? &”f?gﬂ B‘TGUPHéS typicaly olpingd pastrmsorgsm. oF repaxedrfrom

o) R sBAbICIRE ISk MM Wt TN iy U e '

pai r The hupenphquemay bk epn&semtnh ec deriyed fonn b inpn sl dhidsal
vQ((: nsistin %f two scFv ich the VH and VL

SRR HanSPRicToF OREPraRsR R SX2Re joier Wese, panan pistqies; phich
hﬂ&a@piﬂ@éﬁﬂ(‘é?isﬁdﬁ‘é fRUSE HhGloid ﬁﬁ)o\aﬂ?’g ofl'he 1y Steigf’g E)Fe%erably

scFv pairs wth the VL donal

Amﬁﬁﬁwhmbybah@h@nﬁpheumbepnndm@APR»nymaﬁykbﬁma@thlees
at .l east two antigen binding regions,

Sé%@%ﬁnﬁﬁ %#PBEW%%W&“& different epitope). Preferably,

the Bﬁidluig)t@)huiﬂa@gﬁmﬁés iy ®eldRRhRAWY Bhy Qﬁltable method. For
Si nql e-chai n anti body (sCcFv). The sequences
e

e iy Ayl HEO R andieding ohareantfhodn td humla@emﬁa b&4daid to

écg g@gm g%gmﬁg%bﬁ%ﬁsc%gég 1?%3”7&@18@&1 135 1kicilne 1%@;‘ s‘tj?glgng ggth 66,
<Zhjkpgm] ptibody ety CRRYoHDASYORIS saifley/Rih Ay $etdd SMEsk sample

uences in, which one or nobre am no acids w thin

lsﬁgﬂgﬁd’é theRrmydest.i leasieyogut ofires Sagm@ﬁénbssnyenﬂy tested

B L Sy . OB i B

dertvedrtronmdidfeyent irelivifluEad dBclibdsd Rom tiddhe s2mipled Qflth33

36, 45. 48 7, 60, 63, 66, 69, 72, 75, 78
higtplogially ?ﬁﬂqéamilﬂd deppitsavhich sz K namiive lohan avieest e
m@fePSichGl Ap. has been inserted. Preferably, a variant

domali n conprises one or nore, for exanple two,

t hr eBhe fbolity of lanfamﬂmdwb $ind tothiuoias plagued BaRbE Metermined in

conservative sy itytions. 5 Exane‘%p’l es of such CDR1
VRIAPT T MO %f uman anmelpradel sy prcerodeicartrinase) of

AlzReimb#Rld88as2tr s§§emﬁ:qam%a1 I\@g 42. Preferred CDRL
sequences i ncl ude 219, 226, 218, 326,

93, Iazgch godssay dblliiﬁldg ofT: zhealmqulﬁnqﬂmlmﬁ npiyteaictegtline®ding

H—gg L3 tl}@g B hovt\%éabeggAF %cir toé;&mgéeste@ d31n§1@2g$cq gmselpﬁggfé may
beBRfin8bas %itiv@blind kdored ilQC]sizﬁmﬁg df drhdroi CAHL iniB Etﬁfn%fr@ﬂmg

CDR?2 dommi ns are variants of ese sequence
angihedss in sipgle onmulidpladsps, iniat thast tvoeus efhescanich tastedb dti

f b tituted. Oh
LB 05 L SOR N AR e G S
mstblmadrtlssme foore IﬁfgatﬁEQsdtﬁ)d\i%ch&Qcorﬁﬁl alﬁﬁmd? 3%] e@téd m:f’ge

,@% 52, 55, 58, 61, 64, 67, 70

tergy’ epitfze ‘15118’6‘%\h@requrﬁtwﬂiﬁmﬂmieofwmﬂbpde that
P bl

m@*‘a@? R e s e R N A
comnpuising lan eesenﬁaiw liogar ﬁmm&) mtb&rquénﬁelﬂmsthemhﬁgﬁf a@bly

servaLl ve substituti on1§l npl es of such CDR2
°°{}§> aqual CqMRRENS stnfné %t\?rwmra&f‘é‘dl)/eq{b@sseﬂwea Byted
cobh? togdeti¥tr 86uctiralld %o fith a ﬁ%ﬂ%@lté for the gcggﬁerp%gg 334 34,

sequences include SEQ

247 Thagriame 1n2°Q30'fh@TBetq dricethe aﬁtﬂmd@zfmmdseﬂam@ear on ApoE-

in SE 26, .29, 32, 35
CHYRY Peghfe 8081 EhggrRpol NSkosh et spifopy spas ppecs
fold@ying the ifierachidn 09 ApoBIIED whthhud6idiAmue bl R IR e\flﬁsr 4 ed
CDR3 donmi ns are variants of these sequence I n
one or nore am no acids within the sequence have been
del eted or, nore preferably substituted. O her
preferred CDR3 domai ns are variants of the sequences
25 shown in one of SEQ I D NCS:. 23, 26, 29, 32, 35, 38,
47, 50, 53, 56, 59, 62, 65, 65, 68, 71, 74, 77, 80,
83, 86, 89, 95, 113, 119 and 125 in which one or nore
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has been inserted. Preferably, a variant CDR3 domain
conprises one or nore, for exanple two or three,

W@ owsosMeg | ve substitutions. Conservative subspCT/BEPI0041613426

are shown in the following ¥ble. Amino acids in 30
bl ock in the second colum and preferably in

th e
Y?SHE 02 g%ﬂ}gi HARE-tAPD o} §leayeguionA pely atrboshibding ol APdE-

t . .051998 PCT/ EP2004/ 013426 . 18
CHE 1o s iy PR R PPt p Cise e orrae hess
alrRtbato-thé exr@etredr ForméR o ABOMAT bén bk rTativnX] @i%ﬁﬁiveﬁh@égitope to

ari ant CDR3 sequences are the HV-CDR3 an
WM&WFIG% A theeentian ings mey bg hidsien im ¥ LDI2assnciattd ApoE

f [ ' EQ |
oRe S8l P oSN, I, SRR
39 binddpicifiddlly mnrcodfiflex RiMtEb&aeRRPbRAT B e APPT i SE
(1) tBe VH sequence shown in SEQ ID NO 39, or a
var i ap¢ AHrasHt seqgenserch ApoE-GHY isshosnsih SRQ 1 NEEQ. | ApoE-

[ L ; ii the VH .
CHE crfpestin @8 bk Aimed S ke orldoltortifanil PR i the
e e o naranBo i indsto
r - (iii).the sequence shown in j
Az?,ﬁ-cﬁ% MVMJ“ OrBrARAE CARol Repige badne heavhoiosaquense
inl , i t h f d
stk in SRQD N1 s ey o A 1o B E08 e S ook il or
SEQJR NOhe suakcpsdo a@spﬁduiminégmnﬁlﬁﬁld) Eléiﬂl@:‘iueﬁ&e? :iisi shb8m in any
31 o~ 37T, .37 397 . and option
ot B L IRNTR 2R £rEErBt i 2 ribAbCEoRs fo e s of the
pep¥ilbes 4 i3GEQ I N# 2, SBAID NOY5 %H)g\gﬁal @;ﬁ(ﬁﬁ NO: 9,

More preferred antibodi es include a avi ng

SEQADRYP] HhiSHE HdM6Y:rds SBQIDAFOnERSBEQHINQ:gHt SERIDINO:

- SE . d 43, S . 318
15 SHRE RO 18 on SRR B0t iR es STaaR BB e s hidihoang
arBiB4dy SR st NOS: a B amdo 34d afra?Eletl & s‘@m NG ﬁ%ijef%ﬁb at
SEQF@ES)V 'NOS: 371 and 348, SEQ [D NOS: 372 and 348, SEO
legsha e, sinegvemer eight anspradibipgmmismosorefonablg610, BE® 16

anhiRo NGE: enfnd 406. SEQ ID NOS: 397 and 418. Variant
gn?ibodygékﬁay be obtai ned by any suitabl e nethod.

Ty pi B pojypeptide cortpsptidd) bo whieh aiveshtidoddbiids may be a
char.acterjstic e selected by affinity maturation.
rer iR B LPFBTce GIORIRPHAY HEY Bt I9dilion a5, Bore preferably,

; ; ol o ' i g
PRSI kT g U STRAT e s o
beadr) Sudd5EIeERETbEH2004/ 013426 19 generated anti body.

The t.erm "reconmbi nant' or " | fied' antibody as used
her e’fhﬁ popepfidemaghe ﬁ’wtﬁnﬁ]@?egg glhs protiarmelseie eupgried trthe
pepfi@PRREHe uSRb RERVili R ATheplidd 519%§gl?cgsurpa¥eb coupling
h as (i odi gssé%

.reconbi nant means, suc ant | es expr
bigiyy tegtraptewidimen thaselid exfcessi on vect or transf ect ed

0 BBl 5o PR 3 PR A e
Alaintiboisl i sask anll/at egtdntio AngToi @i Whically tests positive in an ex vivo
phagocyte assay. A positive phagocyte assay is defined as positive blind scored
confocal microscopy detection of phagocytes that contain amyloid after co-culture on
amyloid tissue after applying <20 pg/ml of the antibody in at least two out of three
cultures tested. The signal is generally compared to the signal from identical co-

cultures containing the same concentration of a negative control antibody. A positive
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(e.g. a nouse) that is transgenic for human
i mmunogl obul i n genes; or (iv) antibodies prepared,
wezpseswesl, created or isolated by any ot her nMeERBP10b&013426
i nvol ves splicing of humanli nmunogl obul i n gene
?ﬁ% uences to ot her  DNA sequences. Such reconbi nant
PRREOCH S ISEY geﬁ@nau}d alsa rpalis Helie dapriajicarafethylaf, freetanple as

e ted. antib nd rray
SRR SR P ot o8 o AR Sy PO
rdmgiRing gﬂﬁfﬂl}b tbechieﬁ'fdd?@@ Rl ture, 38 BRPESES to lﬂBtsEH:Un’l Qﬁﬁﬂcal
according to the invention is a hunman anti body.

corktityes Wntwylgﬁhﬁ HmsHioneiwatian of ongatlva-cpetromhhm

or o papods M RRLARRIAR SRSk edis FRARCORRA SE R
aﬂﬁutgrppmﬁﬂraiﬂy IllaVlﬂ'@en aﬁfﬁntp ody1 miM/ tbﬁA@@EJGﬂmttG @ndtde hem to

PCtI onal . noi eé}( l.iCh as a det ect abl e noi ety
ﬁ’&c 190 eRyPEseNsHGH the N"%n%nfrh‘ilwstlﬁéhes‘zféweth@ﬁleﬂltb@ﬂd up after
sysBASRGhERiA © conposi tions conprising two or nore
ant i boJl es which bind different epitopes of ApoE-CTD.
The &he idmodlap§bady” réfers @8 poateipasirpiriomgrbieall 0@, and

bodi bi_ nd |
PR R0 LER 10 Taiep s riiont (VNG ahIvagt o8, BReEAbIy
tve, ight émnﬂa@ﬁbﬂ@gmﬁbw@n tTHROFY ahd quﬁgmw be further

nonospeci fi c, ? a nonocl onal ant
SL@Htm@féHnm Tegiong of byngrrariebilite terofed “Evmpbmehtamtﬁdmiermlmng

rBeb (BRI inPlblreaf v R oSl G tier el o

mw&kfrégbﬁmrmzSTM)&aﬁw}féfFIA@&EcﬁﬁQ hafBed ity
egj t he invention @ be joined to a binding noiety
dedined (ses, Kabaitar gl ( 1)é'ﬁmp@ of dominsiaf Guyynglogiceh latersst,

F@'ﬁ éagz%n TRY B&)&pqn%%{ ?%f—[ §1dana)f{ Ia{]ncge%ltclesp Ehﬂflf Igubhcatlon No.

osuccli nim 1 OUI nam
91eﬁfma ChoShidliet di (o P8 DL drvdt Biol, A96 b9(nt91rvy dichré Eh@orporated
refer szesfrom1t05such as 2,
?latbuy ﬁe%F%ﬁ 81 entirelint Faekyy Homd: ik is Wlamsp@ﬂf thw GEYE

aﬂdrfom;ﬁ &4 !ik‘ﬁéni ocleﬂl-rﬁjs tfon '@ﬁmTﬂfSXnno : llg\?e@o)ﬁcg FR1,

Wit h carrlers or diluent
CIRRtthRhe(EDREnEIéth@iR&I&E and stl Il be regarded as

b | | Th | b
2005 Bo oGy Yicaraha oo gan %%E@@@%ﬁ%mﬂ of a heavy
orflight Ehael corkm re'g[antH t‘ﬁ@reﬁ?%ﬁiﬁ :f'ﬁ‘é’a dr i BE; %ﬁg@i Yobu
i 880

conprise at | east 90% % Jeor
chgin respecivnelyp limned%@@tm@tﬁyt ﬂrasisqufy 1s h ¢etranep af twd hmwy and

bodi es 5 Th
B LA okl AERLLDANG AfARRL s S The L diert
examphy; d1sug)h1deo>oh&§ THRATY Blikin IhetdRR tesh isxéeh@ﬁkéc%fthree

conprises | dentifying an anti body that binds
doﬁal%gﬁ 9%3 Laght ﬁbalaépnlst%q@@m & @mmlhcﬂ/\mf ame

o "he ForRble PEton B S A b A S08s Bneflnf Shincing
dotmmmtﬂat mﬂam@s with ayﬁgdmaﬂ‘hb%oﬁﬁm’lit:regiggyéfr tlhg gﬁtﬁur%)g\ilblﬁ ncﬂﬁlg/
m?ﬂf 145 h@%ﬁm&w a?@eéﬁab rteg\ﬁgt%gﬁsénﬂ|f&ﬁp%ﬁylnﬁ§dingefﬂnm%y
ceBs oMBEBAMUNE 3stER RIS fﬁ‘ c%g%)'foﬁé}ﬂ% } tngjlﬂﬂec'nttsystem The

ApoE- CTD or a fragnent er

terp} ‘épepubgdy’bmelméq:samayt mmnuﬂmglqdmhsmt@peﬂgw,uw IREdig®p Tam
| lect f h entit
ot Bk st £ B gl e " ac o

recoverable conponent that encodes or identifies the
anti body conponent. The 15 anti body conponent can be
of any length, e.g., fromthree am no acids to over
300 amno acids for exanple 30, 100 or 200 am no
acids and is typically an anti body
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fragnment, preferably a Fab fragnent. In a selection,
the anti body conponent of each nenber of the library

wo g00popteesl with ApoE-CTD and if the anti body ceepBPmI®Ng/ 013426

bi nds to ApoE-CTD or fragmen¢ thereof, the display
caIIy by

i br nggber is identified, 20 typi
ret e?f%%/l@ﬁ Pret W@e Hpwr tlmnmin@glloayhm | ToFeag ip &mmﬁm @ntsistmg of
est d

Rl B RO P B B 680 oy RRich o 2, e

rbqognmcd/hmaabﬂmmum@omﬁn@%ﬁésadcmd@tﬁe p‘ﬁ)zﬁ» Uitsatal al@H@l(I Al

anal ysed. Th a#%gzi E%éan include a i fication an
@%%%u%ﬂ{lmé quiﬁt, orleGéy. deltgreps) orbﬁnslgmhwwant reglon

g‘éﬁ’é%cﬂs NS a Iﬁﬁﬁa@aﬁfﬁm 0 Bgﬁhﬁ b%(r?apﬁé%g%g%}lésv Full- lengt

sel ections can 25 be a t rnat ed SIS can
iinmehogleblat leghtlchamsg(abtmt Zriithor 264 amie qursLae eﬁcodeﬂ %y a

ti b d fi f th ti bod
BRI el R SR by PR anuE L) Pbiosie®) s kanen r of
lzfrﬁ’ddzﬁ&foﬁstﬁﬁﬁeﬁl@n ds@e - féﬁnﬁiiu§ A ieh} : ﬁlﬁi&ﬁ% ?Iﬂgﬁhﬁ"ﬂé’avy chains

suitable format maybe used in a
(2heutA kKIBier 46 aminorastils) ererratededrtey pivaigbledtgiph agnaatdhe KO

R b P
rccgimﬁg@m hythé Crieadintg) e. D @ghftal ( ?g{]b@gg e 33@réi‘ﬁlﬁb 'ﬁmdg—)he

l'i nkage results fromtransl at a nucleic acid

e nco tippdy Bagraend af thednvanbenisiypicalbeen aigehdintiog

S 0595, 4980 I 0 s o
fqd]r btlg@saatlbod}ethamm eapahlei ofapetfichlly i aiing feA feE-a

re re on _of t op_codon. Phage displ a
Bl of gt Hismeais rears () o Ebn@nont (a manoyalan Sagment

b, féﬁ%%é%%ﬂ%&n‘%%ﬁ@ 5559 Bognes ( firgien
ﬁvmgg/cw@mnngn G3b G2288nts ‘l/lﬁkélﬂlb;@é. ﬂl%ﬂphi@bﬁdga é@tBB Gfhge

rezgvgj}, ?é‘gigg%@ pg@ar d et m? the é%[gan(d% érg:luns) (1V) aFv
frh gHBAQE@RRARE @gtheAvH Ané’-OL dd%ﬂlmg? f&?&lﬁl%dy) )

Innunol Today 2: 8; Fuchs et al

BAb frreeen bﬂcggs}stmgm 1?10?- YEomajitgy (va) an mblate(iIQW,) (VhIDJ asingle

@'ﬂ? 1 Bryg BRI o St HRaf P pindi P of e

antibod P jofizéat b Bl s ynlestis ilingeraising recdrd®Bent ndeanMhch A48 (B O and
526 889- 896; CI ackson et al . (1991) Nat ur e
Viglomaing naido fegpamenoyglent majeae); Gridadiabadies (comsisting of two

scg@% }n \lvﬁﬁll}] %%ogy gg %%%n%ﬂ%%\% J%nga S lh thri{tljff?e%%afg%)pmr to form

a ehénadient Ertﬂchm[tﬁ t}iegﬁlg fgg&ﬂcg;; dﬂgmg%dﬂ“b@@m W}ith%l‘(lelgg(d)bgﬁﬂﬁ of
es arpbas et a
thﬁroﬁ’@f Sﬁé’dtf’ forgy a hivalsaf molegalg); §ix) Povmscifpgpmiibagies (coasisting of

atadast &M@geﬂ_ bRagS rleéloﬁg 95&1‘&1]%81%:1'1 ggla dif %r%% n%ﬂ'cﬁ) E’ hage

di spl ay systens have
Prsfezaidy, (tlm]ag}é)oﬂy fragtlhdntaﬂ d Fhii ﬁ)agmsnmlsingmc}mhmﬁ{tlbody (scFv).

phagol SRS rdheiag] Crif S cFeua) s S g 1D NOS: 21,

2 a 53 A5REs6N |
43 2,3I2 ﬁﬁhm ettazllgm%o 8h. 6%99@ éso%m/% 8793, 111,

115 @@d§@§~ Qtlyy prefprsed €PRA rdémaw@r@ ha‘ga@tscbfstMSayemtﬁnn
m nar oat such 20
wERbEEY oS ARTauLG e eohesiogh oPariefedh e
prefoeblyp lsuitsetlned bOthef prafeared IR DUBRGins GRAariRAQLE tHESeqHERes
as gene VI protein, gene VII protein, gene |IX protéin,

or donai ns thereof can al so been used (see, e.g., WO
00/71694). In a preferred enbodi nent, the fusion S

to a domain of the gene IIl protein, e.g., the anchor
domai n or "stunp," (see, e.g., U S. Patent No.
5,658,727 for a description of the gene Il protein

anchor 25 domain).



10

15

20

25

30

The val ency of the candi date pol ypeptides can al so be
controlled. Coning of the sequence encoding the

wW@oloppsps de conponent into the conpl ete phagePUERPIvR4/013426

results in nultivariant display since all replicates

of t ene IIl protein are fused to the pol ypeptide

SR B oo o6 SN 4 b 3%3%&%@ Systiatca
trhl 3Qul 1S

e dtg e Bay ape B X AR ML Sl T8 amino s

hasbgqendnseded Brefaabiy,aesmrdmt CDleﬁkﬂaYn @cﬁmﬂn@égbﬁe be&Sre, for

t han 700 HP otid ﬁ@ pl asm d i ncludes a phage
6)62}11‘1}3]16 gpq% qe o Hyssubstitptions, pusterphly spisgryasive substitutions.
E'x@t‘ﬁ?fe@ of @Icﬁctﬂ)ﬁi Qarlekiﬁﬁécf%% f&gﬁn 37 Ebﬁles%gl\é\%}%es identified in

eri al I's bearing t arein
%6268),53/905@,919%@@11 Proondl ODZRA%qu@)Eeshﬁblpdé SEhzag:eNos 33,

T e age provides an intact co
2%?%Qgh%ﬁ$??g£§n Bﬁ&gnéﬁggeggeﬁes required for phaggy
r epl Thabd@Bn@R & pet@rdd YPRT A8mARs e%sho%%ﬂ% D Kos: 2,

defective origin such that the hel per phage genone

23R8, 81134 ﬁérﬂq 49, 52080r Bo b hit6dd 67, rﬂ007$),h7‘aﬁgé9 B2 85 088(394 112

hat. h
SR 16 OBt MERCRE T bitind 85 aRrties SE bt st etogion
whihgme\wn rrﬁmﬂamhﬁra%ﬁﬁtvﬁdnhl&ie@g 1whnd@ BafetheBh @88Rted or, more

par at ory nethods, e.qg. reci pitation from
15‘ 9@% %\@ﬁﬁtatedAﬂﬂaqr pg%fplé@d CBRz maiie are Harsntio &b agquences

]Rﬂﬁ%ﬁ di

candi tg?gﬁt Pgs%%g% %ng 5 R@é&S? ?%?@%Sgn 64, 67,
7@,613}, 36,9i 8y &5h&8 94| e12,dds aﬂwlmmgemch bA€lovinBidmino acid has
bcolonlea gﬁﬁgl®gues can be picked, the nucleic acid
eadpsete ralXq EHtel CDRY domgin eempigss pne eedore foto

e)&m&ﬁ% ’gvi/ogslﬁl%? Eglgr&'m%ﬁﬁst%fo‘h% gﬁrgﬁreﬁ %ﬁiséﬁvﬁl@l %ﬁ%ﬁﬁﬂbms

Yy IS cont acte
Exarpplesiof sichy @B@om@qumbemltbe LVsUBRD gedquenody idemitkd in

s are se d from 15

Tl & 40,3 3P B prideet CHE Sesivaosigedesie D NOS: 352,
344, b83 a3ad34 namahipesAPOE- CTD coll ected and anplifi ed.
Since the phage can be anplified through infection of

bact Ekg sguenses of prefesied LORAdornaids ang shiragén SEE ID NOS: 23,

Rt RNk Ty 581 10 PR Bt CL A fadd T S BGckbre.

1130 11 2am/ 25, 20thbi prefen@d WBREdéhahs ke valams of tHebe «fuence in
ﬁ%@"on in the popul ation. One or nore libraries,” 20
WRCE B 05 THgTe3ing agids Wl‘ibﬁl the seaencetinve beeradel gied df, mgore

PERLRERIER® 8l LR A0 ol EAGH b ghhences
shpwode sse ofBEQRID NOS: 28 \26;29 By, 3%, 38!1457 5088, 36| $9) 6b a4, %5,

AN T AR O
hak bB&RYerWdl Ipr&eRbA) B tvalg%\f ?fgﬂi?: (%Iﬁ:g‘lﬁchm'lbﬁ d%z: gﬁ? QiR rf%r

(10 to 50 binders  ou i ons
eXz@PEUMWSquﬁ@emnﬂnvud@suhﬁmﬂamed blndlng (neasured by

phage tite .ecover ely rel ated
P e a omeaty i s B R o v STl ciamine acids in
thaﬁd;rmé)l@ldcleﬁl tAE Becdh@ BblanRchng @réf’eﬁbﬁ/%fﬂ?&ﬁmeqtne% ¢ third
a eukargftlc or prokaryotic cel Exenpl ary

COBW@kﬁ@yBFF%b tedsfor geghaiker. E. col | ceIIs B. subtilis
cells and spores (see, e.g., Lu et al. (1995)
Bi ot echnol ogy 30 13: 366). Exenplary eukaryotic cells
i ncl ude yeast (e.g., Saccharonyces cerevisiae,
Schi zosacchar myces ponbe, Hanseulla, or Pichia
pastoris). Yeast surface display is described in, for
exanpl e, Boder and Wttrup (1997) Nature Biotech.
15: 553-557. A yeast display systemthat may be used
to di splay imunogl obulin proteins such as WO
2005/ 051998 PCT/ EP2004/ 013426
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15

20

23 Fab fragnments, and yeast mating may be used to
generate conbi nati ons of heavy and |ight chains.
wre@snsdspl ay has cl ear advant ages over phagePdi/Bpi0ay013426
in the application of affindBty maturation of

anti - Apo ihodies The nost |npartant advant age
is 5 that FACS selectijon may be used t|o
quant i t afl BT ort eacNopwalar cel| forlGAB antigen

bi nding. [[It is also poslsible to performnornaliged
sel ecti of so that vari ilons_in displg \LLIVeveI an be
correcteg, thus avoidin el ection on the basis|of
avidity.%This i's partigﬁﬁﬁﬂL¥§§ﬂpoLLar € Sthi¥n ugi ng a
mul tival ¢gnt target antijgen. The dlsplayhtlbrary may be
a riboso di spl ay | i briary—+r—a—+besq H'c,fay 10
l'ibrary NA and the ca nti body coded| by the
RNA can pe physically ggg%@fﬁfgu by stgﬁg..g A

ri bosome$ that are trarslating the nRNALgnd havg the

nascent polrypeptide stijfrt—attached—Typrecatty—pi gh
di val ent | Magsag¢Ncent rctl ons and |ow fgmgratufe are
used. See—eg——Wattheakirs—at—al—884—Proc-l Nat | .

Acad. Sci. USA 91:9022 and anes at al. (2000) Nature
Bi ot Bglnp 8 o 2P DRI GudHoelre 1T 290RS a%@&gf’?%ju

Enzynol . 328-404- 30 and hatfitzel et a
SqqRiees fidentified FroBeblaBB, 39.9K0381 andh 62 hBrefetteiptagiyni CDRAr y

gl'-gglfgy pe p#g g'(:]Il e- W%eli rsgﬁgﬁja]g%&n %Jé %Qﬁsﬁ@a(ﬁj ]E?é%gg% P4t 8- BY3;

320841 873vdnidr378t r ansl ation of  ni RNA that include a

covalently attached pur on}; roup, e.g., as
des cPiebaErd atibodippenspnrise 4 steq¥encd STyn Pr $IEQ TN 39,

o i e RS U depfEthonln T ) BENG: 2B or # o
thierents (DN seqrenssdhiovied SEQ IR R AbyHePdrBat thAReE BBk the
g forna%éh?at n%g be used is a non-bi ol ogi ca
glre&%e SHOWHINCHEQ IR NGi8; eroryariesiihsreed (ii)sthe Mthedqeence
sHonfin R MY &ICR149 a@l"‘% gth[e{é@f ah§ Vi' eciur?tg?ﬁ:e %lgﬂgvntlggSEQ

ant i body For ex agd ca
HhBKhéHe@Hiwﬂan@amofhat dlsplays the anti body or a

radi gf.r e n See, S.. Patent No.

5, 87§Ihfi&5 T rﬁ/dﬁﬁﬁ@?ﬁfl%ﬁ COSFHW% ﬁélea\@hﬂ}aw jequengeseloeigd diom
the €6qtené&s sBowh it!SEQ B | f

o Do e NS et oy 15 376.30%, 874 fia 397
angpiippalbip bghts;;wm Isequience golastedi frgm cStEQaID BGH3 92951 Q0@ 304,

f t t al
33 BT TR R 3, Vel T BCRL frttheds erladrovibedige
hawingath& fdloivih @ t@hisias WNHQR
N 8§|§§1 n and ing o(gl C?’ Egidglgtomiut t chillfghﬁglﬁﬁgtgéagﬁﬁeigl Eﬁ%ﬁ) ﬁ?n

C

9 gnd 433 RJD NOSe 318 and 235aBEQHD NOSe At 2iind2MWISEE ID
f
NOSIB (R, 8B IBNGS 496 PP OEO PRGN B ing {455 smRpD
N@Sﬂﬁa@eﬁég SEQAD N®Sc?|n72\ééﬁd2ﬂ85$1|®|@19%(l)s OI369 and 357, SEQ ID
| Drar W | NCl ude one Oor nore
N@%ﬂggggnﬁéﬁﬁ%ﬁ ‘t?hggtangl 8- SHRJIPIN@S1 337 and 480E-
CTD.vaFhe: sabdidahs %@'%obﬁ%d C@)%uﬂﬁlg%%tﬁoglgﬁlg%m fiy

single chain Fv nolecul es
vag Rt hodiimwroved il ding dlaractnnﬂtlezsara selectadvBy nBity maturation.

ant i err e nbodi nent,, the parental
bi néjEE gér%%%%%nf@%ﬁra? &‘& OfYAReRTEERAT 0T Hoificd anti-

ApuiE:-OTBnintigedy, blgndbﬂlgqeﬁﬁth&hérﬂseds&‘&ﬂmﬁﬁus%ﬁ%‘f Gbar
lgG A typical display |ibrary’ displays can [ da{

pol ypepti des that include a VH domain and a VL
domain. As in the case of the Fab and other formats,
the di splayed anti body can
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i nclude a constant region as part of a |light or heavy
chain. In one enbodi nent, each 10 chain includes one
W@vsSHsWs regi on, e.g. as in the case of a FabPCT/BP2004/013426
ot her enbodi nents, additiondf constant regions are
di s yed. Display libraries are particularly useful,
ges?l%ﬁ &ﬂ%?oélyf Z’?‘e B tIeemhiBari | e rmedified hantibnily esitised herein
i@fdrded ioSnclufahl] LRARAN e i ed D€L0 Vit
i spl ay sel E?:ltglilon prgugzgasqu n%%gé’segﬁ%gsefih‘gﬁ?tfgaPﬁ/lSBL?ed
by reesmhanant means, suehasdi)sytibatied expidsghniad Rcambidagdi es
ainst self-antigens. Antibody |ibraries can be
RO o s it T i o Dt oo s esaeoteied Gomse
régdaibinagt, cdmbluh@IR) adit¥la9ibrdrPai) Afifodi8s : -
Hoogenbogm et al (1_9198)9 llbrnﬂ’ﬁ(gqti)e%éﬁ%%gié%&%%? an gymal
(%oeg@ﬁwbthlaéts tmsgemof@f }rhumtmmh inoin und'gidlmlig%bné’sﬂ;)r (18%I antiboﬁies
rihe ements of .e rocess can be conbi ned wit
Pl BB PR e B rE ertis el s epliagiof
hemeh irhiaholEbulR 46@8 séfuchdts 1O SHeLBN A Ruéncet "Sh& ecombinant
i mmunogl gbul in domain (e.g. VH or VL) or into mﬁtlp e

antabadies dncduds umandsedi GBR graftesl, chimesioddeifpmunised, in vitro
LG e 9 : o in v
st LoD aRE ] P AOTS nl B e ERS 8 e o

var i
h@DR gerGRE imEIR3globiin sdg@cekR3 and FR4, referring to

such ,r %%i.&gff of either and/or both of heavy and |i ght
chai ARZEUb acgprdingddhsmventipngp a humpn aniitody, The antibody
M@ bk atchRRer]cSanki I Body! CDRs, of .
mg ?ven vari ablnglgg%}%#g.&g?ﬂr%ﬂ&angg‘?%eord&p% g\?ne]"ru}lgeél ant1bo§y, a
menpddiahentibodylve apatyiciinabmtibsdy.i Ricf@able etk dntibed{RR1 and

.g. of a heavy chain variable domain. Any
mggﬂRgﬁ%aZti on is feasible. In a preferred enbodi nent the
par eTh@intBeaRhihy R EBhjuSSS ﬁﬁ%% Ce S
in any one g? SE%GSEED jll\ll&:dgzd;g 26,1 %Ql%%ggg@a%&(ﬂﬁg’g
defectabdgmoigy or eplideppes, 68, 71, 74, 77, 80, 83, 86,
89, 23, ,119 an 25. ino acid .substitutjons at
one %rﬁb B%lﬁn i Sg%%? (?fit%?] glvinqgnc?‘?dar% CWP%QSEOWS@SIWP or
mdfe AniBodips RhiRhhasH Visfeiat et Of & 4, ST B8 e i the

Exanp| es of variant VH Cl WO 2005/ 051998
cqpEpesionaeRy tindevalappmgsptiorasc dntijedies tiatbint pvendpipiedy

ki B Jfi.ed.in Tapl 8,.3 41 and
crBb S PaRlE et A il BB ol i Rpo 65 b os:
207, Tiz0MibadPis pdeferabB2@onosgedfia . 3 idendeRMEEARBSdy, or
n%i% u_%rl%?s r preferred CDR3 sequences are shown in
a %1 ] gnepns thetppf, Bispacific aad myltyalent atihedica@re &so
2000 . - . . er at ed
P R sl R i SR FEAMED SR PRASTHEE Qforen

epBopesadf AppE-GRD. 42. Preferred VL- CDR3 sequences are
68, . 341 and 378.

h in..S NOS: 35, 29, 27 2

'Sl'h 2%?@}1%05?05@&&?@&93% \ 91115‘1? ko bigfineineistytsueh as
bitid) EF ' 'ng,!ikﬁ VL
,lchai,n?r%gfm?nﬁgﬂ%?ﬁ%?d%gﬁ n%fgﬁéglrl}f%ﬁgg 't 2%\3%?%}1 | n&ig%g
inqubation Wih aplfgsugcivicnida?-thiottnaeidonethylr g3-dithiogrqpdsmend. aA

. ' ' CDR1 d/ d [ ith th
G BRTRE A By A0 Pl 5 AP0, AT

30, ABantid6dy 8BthedBrentibd maHbe i@ fubsRBtialPBisofed B, They

75, 78, .81, 84, 87, 93, 111, 117 and 123 or in SEQ I'D
mﬁ\& mixsd with cagrgers g difusarts vhich will natgintesfere B tHe#; inBaded

us®4nd &1 e 78, . 1B2 15 94, 112, 118
oing b’ St o stial ol 2By wAY B8 OGIRG! at od
by DNA shuffling the CDRL and/or CDR2 domai ns.

Exanpl es of variant VL-CDRL and VL- CDR2 seguences are
identified in Tabl es 38, 39, 40, 41 and 42. Preferred

CDR1
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sequences are shown in SEQ I D NOS: 33, 219, 226, 218,

93, 325, 326, 391 and 394. Preferred CDR2 sequences
wae@sokiovn in SEQ | D NOS: 34, 247, 252, 333, 3BAI/EBRB4/013426

20 and 386. A third preferré@ parental domain

co rjaes tge VL sequence shown in any one of SEQ ID

s 133y pystied,fprmy By whigh pasethey wilizensielly camprisastdeast 90%,

VRERUEGE AT £ 9oty P . b shuf fi.n
o R PP o RSN E 3L By Meres bl
chai n sequences are identified in Tables 38, 39, 40,

41 a 42 5 ef.erred shuffled |ight chain sequences
Byt e M@Wﬁé"’s@@’ﬁ' ’N&?ﬁlw,wszgs, 294, 304, 347, 348,
357, 186 Znvefibn A86 pibiRiesh %f;kﬁll R Rﬁﬁﬁ%n%ﬁﬁ érRﬁ)%)ﬂy according

libraries are constructe nserti Iverse
tcbthieg@‘fﬁm{)@oi“h@jmﬂmﬂalfpleaibmbmpﬁ%dbmfgintgm antibody that binds

T TN -
amit®) £Ad sed@Sndelof 3Qattithdrst @@tﬂilﬂ %ﬁlél§ E%%uﬁégggb&es. HRARPLK

et al ((2000) J. Ml. Biol. 296: ) rrbées a
bofbrtrding assaxsonay beeartiad oCDR therewhegoOV LB Heantthods

: : ide i d a tenpl i
SRR AL VDGR 30 ol o s
mehibgothatéeot éschecantiPél 2 0RbHiA8:1R U RCETBRA0OAA G 2hore A0

In anqgt her process, an aninal, e.g. a rodent, Is

ar?ﬂﬂﬁfﬁi H\H?%qra}e% Recfpigbly-in trmpreseres of iV RRIL. i4 display dibadrlyys a
it ' ther, stiqul ate the
o $RERLESE ihe E, B SR 0of NG SR g o
regavaraiile camponentihet encadéshradanidics the MtibedoédMipodent. The
ang% ins is anFIifi etd and cl oned, for expression in the
i gﬁ?’ SOMPPHFAr3R beo ﬂ’ﬁlygfé‘tgﬂaﬁ&arf&m HreR &gHIo agkisitheusr 300

athindradfds 6r XafipFOIts tOb 6 86h %ﬁfgg‘apﬂg fd G ¢ fc%é ARl Lgd

from naive germine | nmuno ul'i'n genes:
fragments pre@rablyc  Erle fragindnt. ilme keldennthelagiibodicddnmmenddMech

VH.ang/ or VL domai.n. , Sources of. .
e PO R Rl Y ABCHEID ) i he-meivads epmprngnt
bihéd VWA poRIDITTS droPdghitit GRfeof, tRCHYNSY BERry freBbelMstientified

prinmers that anneal to the conserved constant region,’
tyBicallpby Fréemion oampuppett abisphayribrdrp thentherd diatbiadiApoE-CTD

L0 Lin .danmai be obt.aj f
m i RO AT PR Bl ARE G RRechis BHIR BT rouae.
r abbRé¢taineddisplaplibr09 eftinbetyhrORRov @¥@IBhfthe ktshHorelds

a&e %e@acte for a particular property. B cells at
NGHFEHuLeAnalsts cgn inglyde gmplification ansl aswibsestuent selastion under

si 1 iti r e (A it 13 l
N g T R .

beiadtersind. {Theswalysis Bacalsd mcliiatdeRxAIAESthS urdifs Scild Sétfnce of
er, ells

| l.gD or | | ecul es. Furt he B cel
th%%‘mbé’gg icﬂlﬁpal?%? %’i@mﬂ iagpy pte gntihagly conmpopent fendeipitad,
chhcRAoitlar preferred enbodinent, the Bor T cell is
cultured in vitro. The cells can be stinulated in
vi t rAoyariety gf fopatsican be iusegl fink displhp littearies ehd snyosuitahle format

' m n r, ot her. modul ato 20 reagents, such
S B RRE0D s ao P G domn aemponags g and
celipaseatt dsptay aeBhialeast Bigglagr i al |i popol ysacchari de,

concanaval in A, phytohemaggl utinin or pokeweed
mi t JgeRage dispday, the dandidaisranihdstieli ave tipjcallyeovalehtly Hmlesd to

i . S at -has an | ngl ogi cal .

ool ERbRES 9 Sl B g e TR SR i

enedvgngthe oanti@fe antitudidsifesed\ta 8@ Woht proteinS TIY Bikagy BSH RERide
system c sclerosis or anti-phospholipid syndrome. The
subj ect can be a human or an animal, e.g. an ani nal
nodel for the
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human di sease, or an ani mal having an anal ogous
di sorder. In yet another enbodinent, the cells are
w0 s@baswes from a transgeni ¢ non- human ani mal tPEL/EP2004/013426
i ncludes a human i mmunogl cdul in | ocus. 30 In one
preferred enbodi nent, the cells have activated a
a rﬂng@tmpuﬂe Hokat 4 protelamtenm ant dnopino adidliheorpeanatadens a result of
stimul at 0 S sis of
SRS 008 1P o0 heeheeh GBIy dr e ot T Sxafiplsyn gy
aBUS: PARRITQS 8. 409; Sﬁﬂhl(l%) 3&@5&&523993&5 1317; WO 92/18619;
PCT/ EP2004/ 013426 27 anti - 8 anti bodi es
WQ8&/1787%. WQeQ?él(W&ﬂ 50 9%15@7{9 ayo QQGBZWJW%MQW& WO

[0 d t e | 1.$; @ ve.
L T R o T TR b e
HdegaibBogad ah &1 99@ @hﬁuﬁaeélmmg@ 4n atzau; BIloo gﬁﬂﬁbin()ét & (2000)
the follow ng exenplary ne

Im@w%(t Eerlayr2o¥d I i Uchnefivd (é%?li)Bl@/JFFhw&ggt%l?(70 1;372 Hay et
oE AR FpPRUPHEL SSLLS, Y AS0089 Bce 30617

12&19 Griffittzen ol ( £993Y EMRG Th 2 795730 Himkmhqoqt b {h9RY) Hablat e

SRR s OIS B O 3B BRI L8 o

PQ@A“Wa?leﬂéc%) Set mckwﬁ%@%gdoaﬁma eam/(wqu BRI e o
any suitable primer. See, e.g. Haard et al (1999

9337Bi1377; Katbanet a12619961)8124t89(30Enszgl BOV 189-48i Hapgepboom et al.

AR B R PO L G 2 Bl L 0L 2o ol

U §8eT8mRL 798205 PESe @1, (R00UBY Medide by BidlechhBRgpril mes-52,
bi ndi ng regi on can al so be specific to a particul ar

i sot ?b&qﬁlsplmwmsdwc been deyplioped foy filarpentpis phage (phage fl,

for
oEREEMIAL 0 SO Edk 1o B, 27 b g i
pR&dey;sdd, gl SRithi (BYS) he\m’ssabl (28adl 25e)3 SR opendERY dred (1996)
the heavy-chain genes) . nt hetic seq%%nce can be
T

Innoyediaiy &5 ﬁ@uﬁﬂn@ﬁaalo{wﬁﬁ Ry Bioskeri 12085303 il The
s
aPgiediiprofeirs ahd genea‘fﬂbproteav ersgot caahprtéips bubd fusidisdo uther
of 20 the synthet uence n ohvi ate_the need to .
o EraleBE SIS St VPENE Gg P TS ERY g domains
HERRIFUER alsh BedlY @lch ARk . g | VED @O/WY694_')_h @n ¥ %féf@i%c?embodlment the
domai n-encodi ng gene 1S then anplified, e.qg. usi ng one

figiomis tea dowanuie the genalllprefeis, e.gu tlesansher daynain onstemp,”
s 1 Pt TR M S 827 P EERT R gn ob ffeb 1 i Sgp ggetor

dbiBf@ry vector. 25 Any nethod for anplifying nucleic
aci d sequences may be used for. anplification, Mthods

t hat Tha%ahn@eof the gandédatopolipeptidesicaned s hq/coatﬁre led. Cloning of
I
tlge n% | cod?ﬁ'g E @BE}?&QQEI %gﬁen’c ?ﬁto nﬁet%i) %e %err]mme

PSH nerase
réstERin, mhltﬁzﬁﬁ@ﬂtldﬁﬁplmntma&ﬂdepmm@ dStHe@he u:ﬂtI ptatsia aRNAsed to
synt hesi.s by RNA olynerases to a I|fy nucl ei ¢ Cld

I(eswlmptlé% CHPPYIEDE ﬁors@%%téa oucy, aphagenyid syeuaamhe pigised.
ut | %’lées!hlp f:&)l/% 1%1&&9 ac%(:f?rrlcaoﬁé ?OL e ?&%ﬁeﬁﬂﬂ commroftert Fided W LG 111
ig proeidsé o lapiasorid, mMaﬂbaﬁdeMmks$ﬂha§édnde@omﬁmtTbnpkmnnd

WD. 2005/ 051998 P2Q04/.013426 2
iGNk & PRy {Hieih OLrophFation s T MecIPG O SEROmOR L
’eﬂ&emﬁ)}%ég’ 48edes 3hen baliéR @el@é eatia $ ﬁi@%l&snﬁﬂ'@ké FrifScaddi Wit

atent No. 5,624,825). After a first set of

b|nd|ng anti bodies is |dent|f|ed t he sequence
i nformation
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can be used to design other libraries biased for

nmenbers having additional desired 5 properties, e.g.,
wale@sossat i on bet ween ApoE- CTD and ful | - | engedir/BpoB4/013426

preferably VLDL-associ ated?ApoE. Such techni ques make

it possible n t creen a |large _nunber of
hﬁiﬂeg Hﬁﬁg&r -Bip ﬁ/gfﬁgﬁame%ﬁw&h%wrﬁ\né@ FpeRiact qopy of gene III
2 . ; g, . . t o
B 8Rick Bt @nt RaRhed RfPpRCRANGLG) thd A0, HhetPhnel
rhngd bay-a diifenivapiigin spels imythe helpat phaetgehdtit isalot efficiently
.criter] g tUs'hg%e t heae tg‘i%.hni gues, a . biased 10 library,
RRIPYated Mg praer RGeS el paaspig thaphas Wilg kpeyprigin.
(i . e.BacWrioPhdbediispdyind i i '

condi ti o_nsi3 %gnus,Iﬁ%}%ﬁ@%ﬁ%ﬁdg@?%&g&%%ggglﬁ?rgg'{c’%d%ngpl ay
harvigsigd ysing standard phagrayrepreatosyedethods, &re. i REG ptacipétatiod fom
gﬁ%&'hrsé i‘,gli splay library is used to identify one or

e AAtibodi es that bind ApoE- CTD and/ or human
pl aquefer sdlberich dfdaaMviduhieHsAg p}%‘ggé, e Acfeid BEA edcdding the

varied using a _nutagenesis nethod to forma second

seieatstl agndidase antjpodigs garebe elfttined by infpusingells itles tharselected
P58, Lo L0 g BRCORY R ool

se@peheadg conditions. In affinity maturati on protocols,
riatiqon is preferably generated by am no acid

t he ya

su b_s,;i? B EEICEHES BIaCohuy Iapiging ok € Ty spd e tcsording iorthis
Rl At Py BE0 e Wit BT oA B0 M S frrget ARopaTD
mdieculy, neliatly ipnwpelisei e ablid higypdendNon-bihddrobite separated from

significantly altering jts structure, at |east_ for
bIRSEE: B BRIt iriDe PpYnd Rhag? aredihestied fam thmAPSRIGED:
LA ahihiTRd! Bce MeSHrast %@m@?ﬁe@%ﬁf&u@% if¥ction of

(vari able am no acid positTions) W e sufface am no
baterdnl selds, evems few bindingipbagerwe sufifioent torrevdad thrrgeno sagietce

f 1h [ i ch,, when.the d [ [
R HBAETR BnollSh ) e i P D 4L PO Hresies

budirigatagethat RELEGBINTthilKon intthepoRititi AC DRRIGE 1ibRuries,
solution). Mst preferably the amno acid positions to

disalaying; 1820 millipn pemgrs petentiel kindinle polypepiistes ivech, cambampidly
i /i.se: bstityiions. I.n .addition,

<481 5 g S SR M B s BBt

wotles, therdéversty dfithelpayglatibafallswitB Sadhtosfd®ntil only good binders

I npl enentations, the nutagenesis is targeted to. _
r‘?’g%%dﬁ’s theepRpess conYerges| | ypigalhy aghage display dibregy will contain

; i h8.d h :
N R g L
cdiergence iRolutlh @rcreasert bigding $insastigenl yephagt tiegs)eddirecovery of

1f reizirmﬁ%r(i r egi ons near or adjacent to the CDRs.
CRET-aGEHES FEERTSal so WO 2005/ 051998 PCT/ EP2004/ 013426

29 b 4 kdn-diSflay AbRAREIHRcafifi AW aRibJdAS a%@?glgf?ce%n tht Qurface

make precise step-w se inprovenents.
ol ¢qllapy arrakanyatic onprokayoticesslls Exempdarg ptakatyoyictchlls include
redj v bt e} of |lead antibaqd iJ. i spl ay
B SR R Gt o et 9 Bidrenofi)
15H366)r Emﬁplgr}oéukaﬂy@ﬁeSeltsqﬁclha@%éame@. @I SdecE drYmy Ls PR,
of Fabs showi ng the required binding properties, for
SchizgsqpcharmycengombaingTerdlager Richimpasions). Réedst surface display is
S&h! RNAS, LISASR; 787)5. .
de???%@#ﬁ# )J/:gc 1g’er ved resi %@g§§%)gﬁaé%éﬁfn%%g5é§§%7 A
yeBstylispigesystnnihatmiy Ye assdrig displayamaiiokRBOEN PRYeiAd LW a8
prediction of the direct involvenent 10 of any am no
acid in antibody affinity or specificity. For exanple,
the VH CDR3 | oops of antibodi es 807A- MD028- BO2 and
807A- MD027-El 1 (SEQ I D NOS: 23 and 26) show striking
simlarity and show
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consensus over 4/6 amno acids (SEQ ID NO 20). This
suggests that the VHCDR3 plays a role in anti body

watdosisys and specificity. 15 An optimal anti bRCIEP2004/013426

nmut agenesi s strategy introd@es a mni mal nunber of

mutations at functionally relevant positions. This is

FabHiagmsatsgndprast mafirganaibaneed tngenerate gembtihations of heavy and
S&em s procedures. Non-targeted nutagenesis

igrﬁoce res include chain shuffling which introduces

I ar geY &spdikplap mgdariadvaniged Oddtretﬁla@é/dlﬁﬁdy “eths lapyliddion of
whol e VL ene or _the VH CDRI fragnent.
Selalla ugati aVPPAGHEﬁBCFQc?@Ub%dlz@ T I@rmosmmngléﬁé @dvangage is

i
(ot PR SRS SioR ) e 28K GBI sBRZR YL, 4y ppfpen
bamdingleB as alb@podsibld im@ef@hhmmmglsé@ stledivnso thdvBakaticls in
1992) . Nat ure i.otech, 10: 779 783, Schier et al
orbiye Vel ik cered, thuavouBLsslecan e e S s
7 voh R 02) J.
pﬁﬁnﬁugn%}%,lﬁlff%%ﬂw &%t hoggﬁélg m% S u ing is a
wel | -Bhel digtdayelibrexohay brieribssofypatisplayulitiatyy harribosome display

PR e Bl By R AR BRRERR) ey
asdvRn@ashby sabilsing fibbdmcks thaRlafCwdmlatilg the MRNA MRYHAVE than

i ncreased chance of disrupting nmultiple fa5 our abl e

nagaentRelypentidastié pttadhed. Twpitaly, b?@hcb‘f‘ﬁb@ﬁ%g edowntrai@ons and
100 TPt BEUE K8 MRS 30 98D Bh iy e
USEHNDORLad Halesdeal. ezooogwam@swzm &: Lmngz fHan@'at al.

é@ﬂﬁ)gg Techni que, 1:11-15 reconbi nati on,
( athegdsdgizrgol. Bahdedn |aéfé$§gléf f(zsiteéﬂfréil%(%dg@)munol

BLsE3388 %1 termed "nucleic acid shuffling"),
RACHI TTTM ? co at al. (2001) Nature Biotech. 19:354),
si t e-Adiatlear tdésplanlttag g fesna uﬂlﬁ;eﬁ@@ﬁﬁ&&ﬁ&%c acid ﬁ.lSlOIlS

PRSpaR faicls agAgia %ﬁ%giggéeg%%@ B ihstiager spaation of
n{FaQAGtﬁﬁqﬁclﬁhchBm(aie%%r)attB@{eﬁ tng)‘bgl?/ g%lug 208, c@eécé@e@m

and i ncorporation of degen ra éot 1l
Robeits #iid Brostak (8997) (Pro@ 4ca@NisO US4 9.43135!75)2301’5\11@@ SdPatent

N bR TP oL TR Brade Ve s %”t‘é#iﬂéﬁa s
cﬁ@ﬂlﬁﬂd&d&@t}@wy‘r@ ii@n and domai n wal ki ng.

mut agenesi s can be done in a stepmnse manner that is
t ar ge¥notigRisplay) fagpat dhpt megythiervisedts a noopbielegical display in which

e. S | e
OB Do A ASi R £y TR PP Renges e
agtﬂmillyalﬂoy exansipthel taghah baa chthival @@ Btthched itd 4BéRChat displays
centrally in the anti bOd%/S conbi ni n site that this is

the aé’ttIPPﬁiY:%]I a HetedfearenetanSeant g b dy I@f@ﬂ@(ﬁ 874214). and
ff t
gpelc | ?tgl%ﬁ ﬂg@%ﬁ@gﬂgaﬁf{ ) s'ere?ars] 3 os%rﬁ@t%ra‘f ?e%?pel];t%][for the
cartdedad¢ amtd)oslmlse (The bmdlrtg‘tk)nnmm hrag‘%e demmrall;e@bchﬁirg di s&ﬁﬁietlc
uaed to lrstdlden y an, ant bod froma di sp
PR EP-a01y? TERLOP BiRBE A SERreteH TR A & pEsReclotui rﬁhmarental

bRIdRMH dn£iR ey e Ghleltell Qﬁseﬁ &%@%ed%é ofa BhéWHHteraction between
activity, e.g., an equilibrium 15°di ssoci ati on

theqrasenigltbinding Bomaiinragd é‘pr@r(éHD dnt, thaiduslls mi critEah M fact, it is

h uman a d. or/
n&t %segMal @g{j%]%ﬁﬁm tal Bj\ﬂﬂﬂg CF H’lallrh]églﬁ yofpr 6‘2% Ccltb at all:
1t§pﬁ1@0lscaised pApade a sthRtulé 68 Whidk h%bfa@ﬁ BRTEE o RI3ERLH, Rhich
the initial identified antibody is used as a tenpl ate

nucleic acid for the introduction of variations, e.g.
to identify a second pol ypeptide that has enhanced
properties (e.g., binding affinity, kinetics, or 20
stability) relative to the initial antibody.
Ant i bodi es according to the present invention may be
i sol ated usi ng displ ay
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technol ogy, in a manner to identify ApoE-CTD bi ndi ng
anti bodi es exhibiting particular preselected

w@e@pesoves of binding and rel ease. Accordi ng POI/EP1084/013426

met hodol ogy, two solution c@Aditions nmay be

1 resel. ctéd i.e., bindiQ%ﬂconditions 25 and rel ease
SHeiYilldnduderere Bimerr fepcidhteiantibedies shas bindsspecigeally to ApoB-

cghution conditions under which is desired that a

di scovered antibody will bind the target ApoE-CTD; the

r el eddw cendidateiaotisodigsanay iseFatofragedntd, isigleccdati v #Bkcules

(UQQBr. ich it %ﬁbd sired fhat a discovered antibody
Wi siBglediomain iibagiges camelid antibodigs|and gamelizer antbadiesm
APOE-y @Pferr et i i ;

,satisfgqﬁ%y %@??géﬁgﬁﬂ%?kﬁﬁgﬁég%g¥%§$?$ﬁ%ﬁg§§8§%%ﬁnas

iggg@ogiobalin domaingvitthantigembiindingrestivitgrpel ad¥dFivi FabdtIeG. A

her,. purification ste | onered cqst. of swi_tchin
iR Rl S ees kot oy Hrdamin and
adlIc doma®f Akabine catd s thé/\Palﬁﬁldﬁt%l&'}’oﬁﬁ’ﬂg,itﬁ% %ﬁgﬁlg?%og?rﬁtilb{)?,y can

igilected so as _not to adversely affect
insfudec copstant wweionife pad o§elight athsivy ApaE- BTDe@nbogimas, each

EP2004/ 013426 31 di { f
o A YO el % Yy Rt FehelnBher s on
epapdimenes; addition xauspineregidhs a€Odigplaydd1g the screening

for uiHab.e hi ndi ng peptides described herein,
bi nd&HePlay ibrages we pagicwlpdy verfyk &uicxpmplerfonidenti®yingingen or

“tnid I [ : | ~v.cont.ai ni.n
AtrdilfecP SEARNAS, Pt DeERHLEE aelRS Tng AP Dby
sdentionrpaedesnsurofouts tseinbititynf atriopnal hushircifnrBlintd Sktefa 19M
t he coqﬂ#tLons e Iﬁyed for binding. Another

B ARer EodisAgastselianigtnint ageously varied is the

concantibady MhraAt | Eﬁfﬁ[{}?ﬁ | e
bi ndi ng—laan}tj elautsi%lr}%glf%?set{%ifed ant | cr)%ﬁﬁ%fescsﬁyg%%&g de

Hegyd mp g E(1899) 1. \Riok Ehéry. 274s] 8218430] Habgednboeth rgal (1998)

[.f1,Ci f,C oE-CTD, .for ex I n equilibrium
Rl AR Beny iy, & 7 B s bl 1.
8)1 GGimdvier, Sl ohtcit Lo Sda bbb &st @ah BE EOAbIMAY §ith 3R f oﬁher processes.

redictive of high affinity, particularly wt
TheRigeesses ¢mj hﬁ’t‘@?‘g@%chéh% vhetiewas indrodinbaldingsa singlet hei r

: / 0 - e .selection can sed to

b RS ToRRE < W b (RGPS St el SR Gomsths

(ergatd afd V&)., Thedartatidh chiobe MtdidfeHdrftol AlifmAfIokRbulif vaable
QE-CTD. 15 To select for slow dissociatin

damatpyfogi 2 the region of ane oy mgre aftgRR s CHR ¢DBB§F&UF§2, FR3
; i N ferably. .
e oty rga et AL bE 38: b3 PSacy B AR Rt et e
vaalablf:r@masfm (leniornn emgadimeﬁtlwmﬁaidmdﬂ irﬁﬂﬁﬁbdgli iiaai dlzth%e CDRs of
wea . bou .anti bodi es. Thep the immobilised target
*§e e%v%%%ﬁe Giresifin 1 gk P Gpbadiaent theIvatakonis
inf6dudeatine THRP Y COR2 & 836y chdin @aﬂab{if@éﬂlﬁﬁt %galygf

the target that are not 20 attached to e parti
companationds feapifle bi nds to anti bodi es that dissociate

from,t et. .Rebjnding |s . effectively preyvented
by e HefeiErpritial fF patnlel dihiegupistaba O ¢ o
seqencesiodwi vl e RE SBOIMBINOR: 0f, Jamwbisl bsel har g S?], 56
ng econd sol ution can have solufion conditions tHat’
59 uBSt Ant'fal 1 $0, 8306 & B 1da) 119 andhls. sreino acid
j i . sol.ut i i tiqns .of the
SuBLTAR on YPAERE MosilolS 23 L RRERING  o i 2P
preformdd viriatione in ¢andidhierantibadibdlt Eipléy FahiignsyRICHRE
second solution are collected in tenporal order to
di stinguish early fromlate fractions. Later
fractions include bionolecules that dissociate at a
slower rate from the target than bionolecules in the
early fractions. Further, it is also possible to
recover display library nmenbers that remain 30 bound
to the target even after extended incubation. These

o o,
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usi ng chaotropic conditions or can be anplified while
attached to the target. For exanple, phage bound to

wao b@sosmoget can be contacted to bacterial cel | BCT/EPm®04/013426
ApoE- CTD used in a nethod of5 the invention may be in
any suitable W 2005/051998 PCT/ EP2004/ 013426 32

selq@éntes Apwdrated By i ozisd sbi,kntg’iﬁe tideatifind noTadesB 8 BgUENde and

B e el AT,
353)/8#&‘3”‘}3' yCcﬁ{selllslﬁg%({u%%' \@/go%f%ﬁ’e@@% dquéiRRBILMR shown in SEQ

pr et erabl eas si X, seven or eight amno
I[hNO:Ss_ﬁlB 5léinglh HAdSp6e7 pudk2@®@rably at | east 10, 12 or

fl r6 ag gp 3@*@{& ggﬁ-&sg& g@@%xp%%pl\gg%gr by qiﬁ%\?gga?n shuffling
ar@ra?sfoes‘hﬁ% ih TSR @8 Boane 41@9@@12*1 @Yéf@ﬁe@VEGGERB% R are
in any one of D’ NGs: 0, 3, 14,

shosyn mESFa(hdiDNOS 656269 %rE8A§©EaI@F$58pep_t i de maybe
o1 G P ReRSRY Gl o R S s orne
VEEQRDaAa BhtisRANS: VL bRaik) Gahélemat songsbnéme bf (REDV IWBhAh, and

has been reconbinantly or naturally produced nmay be
opisaanlly @ B ghtihod of the invention. Candidate

|
D0 LB BEAE e Dol S nlconfihisd § BT dnfor L2 domain
Wﬁtﬁmgésé%amegﬂhggﬁ it anyf t{n’[tmﬂS?E)Q I]BN(?E mg,du; 24, mrﬁgL ecﬁ@r 45 48,
oE- an m al SO nmonitore - (

Sheif- BE @ Oand OFy G o6 B R FHakt, b Tt e85 T8 am
N%P. EQC%%% ?i‘%‘lpkff ARy 4610 3¢ty 06‘1 st4 E’ﬂ RS e &0 85, 88,
OE- pol'ypepti’de’ or ept| i mobi [ 1'Sed’ on

94, N2ppD8 and 12Ry ﬁfheadahghdammmpleptscws mmary hesgeaetated\berdD I

stfpede bR moh At ERutRERR! thannly-CORLAEyL-

CPR Ssequi Rt bfe 18bht3-auR Thivkes ?@ t39chorRntant @2 S Pr&Bk @&V EiR

(for exanple on streptavadi n-coated magneti c beads

seijucBrasard shev inSEQENASTB3n2Y), 226m1Ss é%y%eﬁ?ﬂeagd 394.

elstt PR Br o s PR RRIGH T4 291 22 g, 2

and3¢&s. coated chi p" may be produced. Binding of

candi dat e pol ypeptide to a CID-coated chip may be
anal ys&irdpyeBratopmentahdingan §omnlasqa|ﬂ@w&;ﬁe<uueaaﬁ%@1}pwn in any
[ e ee di
oFFIPSEQ IR 82 1raf sF hors S0Mmble ARy QIR vices

tyghcullyi degerattdrg mNArﬁﬁﬁhﬂ@ bfthe eafite VL sequsidee dﬂbdampl&srof
screeni ng _process that d| scar ds

shrffisd ght ghain ssnpenceparg idsbified Hy E%ll‘lgsg%lﬁaéglfi% a7 pg Bl es
P fg@?ﬁ%ﬁ'ﬂ%ﬁﬁ%ﬁg‘agﬁg%}ecﬁ%@é&%é@ﬁmﬁ%ﬁ%ﬁyNbsﬁ 43Nshq o),

ement ati on, a so-cal
304edt B4R 358) 362t BoMinds418p is used to discrimnate

bet ween the tar re_Iatednn- rget nol ecul e and
o pRcprostie, Stibely REET RO CARgBE P at e GieSe

o ESRlcAbtEPMAI shcBlle @DR] (i’llltottllﬂﬂ%cﬁféfs bRliEORERAS Gﬂthte QubRe
non-target nol ecule. Menbers of e sanple that do not

a@ldn d'he gﬂmrclew@ad %@andqeesyv@ea@@laﬁmmgsomenc DUC130t1deS or

ofAsefiden, ?%?glﬁgﬁdﬁﬁgm?k' eEyClOgRLE MR Bl hoB IR0 L ot

déwhbayb&mwrtbr oagahititg CBReatddns oliddiRcleeiddsinging
sel ection step can be frlor to or after selecting

tigueleptide ﬁrﬁrrﬁs@ﬁl%artdr?aﬁenm with cngigeqrag Frstrichian e fer anﬁptlng
ﬂ%{‘@ﬁ%ﬁcﬂeg@ Snent at ion, a screening step is used.

play library
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5 menbers are isolated for binding to the target
nol ecul e, each isolated library nenber is tested for

w0 r®sabiobs ty to bind to a non-target nol ecul e PEI/BP2004013426

non-target |listed above). F$ exanple, a
hi gh- throughput ELI SA screen can be used to obtain
t hi s Haangthernmwopss) gpranjmabers. & apdeat, svinyaunisesiwitl theodpoEr

B0 Rnld i Bl fhunl bBRAH W o fan BB iR e
rasponi€ rsmmlr@g celis gre isedated) frtarrt]ﬁ?ér@tﬁhﬁl a?& eturlstletctdgﬁr %})c?dlng
R ntlZr e dopmesnt G AIGIca g FloRed fus CRREFURRI ty display lorary.
ant i bgdyy Eﬁcﬁgé}g)?&egg ahﬁﬁodanﬁ{rtﬁ%s% é@l\é éthgfrgl%[rﬁBFeéc hdla

the presenc VLDL or opro el n par
Wplﬁmtllﬂmniylawé gbﬂmehnmmmunorgtobuhy perzal Tiie binptified AudNdo kcid

| d' f oE- CTD,
el 155 eahotisige SAT Sador vl ol SRogesater i han
itnfiMo@lobhR-eAdbdif AiltgeiP %@iﬁ@ Q&Qle@d‘nbe&/ b&bw. mﬁp]r\{ﬁgﬁomn

be resent In any sui tab form For exanp e
lmlti@@rﬁcﬁw gbwith mws that awetirtor tHerngnseswatyconkiant iegbAY%or

nma e, added to the assay, for exanple
a%ﬁ]tgpa'%ﬁﬁﬁlﬁn ot A; up to 30% or up to 40% human

pl asmMaudl@iy abid enbsditie ﬁﬂmu%gﬁmﬁm%ﬂﬁhﬁ%ﬁ be %btﬁt}%@tﬂ&ﬁ the

.may al sQ be screened for bindingt
IREBmeNTHs phy-ghe h]émé@btﬁcmnﬁfécl@mﬁen@hblt,)ﬂamel maty)dw In one

e?%)ﬁﬁleé;glﬁp eﬁ%%tg%e ac@?%%ﬁ{t?ulét Oé@%iilylh)ﬁ %fs & garrll&sAPageé of
neatingieyi cam b selebted.C Bnaliottedr exaaplepBp B @S afgsiee Screened

for trﬂ_lndin é}gﬂastroctes [t is preferred but not
essentC8P SIPRGMH @“Qéqsé@tt@ﬁtlwwglﬁpﬁ%Fé@S) a% useddo sort
Ik théh ABLEOGHERS. beﬁn% iR 1G] %ﬁ&uhe%“%fmﬁ&f By

to astrocytes than to
exprsssing dtfferam gsofygles! pf 10 Eaod tok, 1s<ﬂﬁ)teﬂ ohdanmrtheﬁ: @reff@rlréﬂ | ower

ff t di | lib
Aeopdretina 4ot Silprdavnro. daefelsemesianipsphagiro,
eld By an fih f88RYr Qs b by E@Jlngﬁﬁtogéﬁ%r othdd mc;dﬂlatorﬁ

further characterise its” bindin roperties t
reagenis: suckas antthoditisda CHAN §E4Q)hghmdame(®2(2@hnﬂnﬂ> eryrisare

one QLqIore secq eeni
o T ol R AR E 3R P RS A cn s r el fpin o
pokdvadeditrhitogehioperty, a physi ol ogi cal property (e.g.
cytotoxicity, renal clearance, inmmunogenicity), a

st rud® g éﬁn%h@mWIm@tgthe selissire isplpted feaomfacrbiett thaf,has an
1rg1rn'(1)1g§fr gf:c'éi ‘?I%Seljds 28 %&sﬁ%r}tllg\]’%%g 8@8&% SE t(é]?ﬁ)a theumatoid

aﬁﬂ‘lﬁﬁﬁﬁﬂﬁlﬁi@ﬂjd@éﬂ sﬁﬁr@tﬁ& syetemied]srepeat Bl yhosphtlipi t h
lng i.tions . to determine pH, ionic or
YA TEEALIERt ot bes hijan gpst wprFhee; ot Feimed sl fonthe

hi®6n Heasdi SRl %@AEQ I Y,

reconblart%nt antlﬁt}% ya%g oduce %??go&rhg%qﬁ%r %B?Fte?ngﬂéeé d
e@h@@mm the etills preaipeldicerftdnbe dynsgebicanndusyantanhalahat includes

nt| bod éﬂPF@ ed based on the sequence of a
é 6’ Yrhe assays preferably conprise
det ehibid fefenka hPodRherGhe é‘é’llsf}ﬁ% Q&Q&teﬁ@ ro?ﬂaﬂfjéf somatic
oE- CTD al so binds to human pl aques,

hyjermytation Apshs @F[bq Srﬁlntﬂtl@ted b mmomtlvmageﬁxﬁﬂpf ary

rﬁ%ﬁnﬂaé(ggg%%gtns&g | ng a &'tr%%tg#‘ﬂ g/ucg |aﬂg b‘@‘@]@ﬁgl@buhn anti-

resonance energy transfer (FRET) 10 and al pha-screen,
surface plasnon resonance (SPR), protein assays and
cellular assays. Antibodi es encoded by a display
l'ibrary can al so be screened for a binding property
usi ng an ELI SA. For exanpl e, each candi date anti body
t hat bi nds ApoE-
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CTD i s brought into contact with a mcrotitre plate

whose bottom surface has been 15 coated with ApoE-CTD,
WOROE/0899APOE- NTD. The plate is washed wi th buP¢BEP1004/013426

renove non-specifically bourd pol ypepti des. Then the

anount of the pol ypeptide bound to the plate is
(a4 %bCWS@pB%M@s sore e Bewstharsdottire ah(200d)y. frdradnol.

C [ t e.g. a tag or constant
1%%?%—’-?%& %%&@%%@%%ﬁ%ﬁ??%éeﬁ%mrﬁ‘gﬁ' body is linked to
an erbhemmctaic hicid snaldig) dnnenmpliegpibalia et ishakrAgdyses
.a_20 %ol orimetric product when appropriate substrates
isglated frofn yefuratpepegelry B the falowing expaplsuy methed. HieRNA is
: iP(1 A Chi N t. e.qg.
e o SN O e R AP i B e Spfecciles
bariegtadingnercappetl RINAK lndthdal fShtestaat phasphatpedt THe capoifs tigen
di ver it]i (}sﬁtrand.l [ bralfl S use(a to coat a different
TREPY SOV t9RagrQ 1Y pErophosPaataseAnd reyqresAransep s dadsto
pYSdued i a9NAkant target nolecule to query each well. A
25 pol ypeptide specifically binds ApoE-CTD in an ELI SA
i f i tThdireydreg/wanscriptaansef tBx firsh Gnkisgree)udrand cdxpbd Gicin huy

l e than | x . kgr.ound, on ne [ C o] ot ej
R SR R B R B8 Bt o8 B ket b Rh ot L.
2bind rg3as T8y Fﬁﬁaeaain;aﬁfg%gibﬁ b & Bordshigt Bhosk 88ferent
Jinteraction o candi date anti body with a target can

ipygunagiohelies, g By orgen to sevepwritanseribsfdifftrentisetapedef ar e

: i1k itional fluid i pul ati. bei
iR it BRfg bl BRI Setfa 8 Parisy
idotypesdfemn{unBEDbuBANTPScAIBE thedsinderh® ﬁﬁ%ﬁa??c\gg&i/that is 3'to

(see, for exanple, Lakowicz et al, US Patent
ase@Bncd egodingatlérst orex@RRI B ayother Wibadifeh0) pdBOET primers may
PCT/ FP2004/ Q1342 enouys. assay i s Al pha Screen
bf B%%‘ﬁg?g %Yose&%%%&?%gﬁ%}“ meBtVcut, USA). The
homogeaRistRS8QYhcE 8 BEl; f ' '
pol ypepti de i sq‘yatct achedlﬁé{tﬁéﬁ'ﬁgggﬁg)k/%eﬁ re{?@tﬁ]g{sgﬂeﬂ
strafd. cThe, syathgtic acqratetandehrebas Hpritier Bihdidy Bfe for binding of
interaction of a ﬁ;gi&ecul e.isolated froma display
the igpugt PaiReer Quring PU& arealifiqston ARy SRS s grsiATT AEhe use of
e SaiRAc BRRA luse B :
I_ns?gr ac(t:i on Aﬁé;I&dgls(i(bs%Pa?gBtlhg)ﬁggie?’eug ? E pgpg‘léfgg?f’%f‘tcf"mrd
plimees tadully napting theavailablewljversityt hout | abel | i ng any of

t he teract.ants.. Changes in the nmass.at. the bindin
sor t 40 SRR AR DR ARORE eapailig BT Gf ¥ BloR more
raunidp, Trasultible rounds £8 alddOAstell pric@s EaT Bagdel ¥8r ihOrchfdex

Iight near  the surface (the optical phenonmenon of

f
ﬁg@l‘iitb’la ac gmpdifisd npelsisrigidce thegpiyned inthe dispdayglébraiyrvectoe.

f Y ; ect abl [ |, . whi
reasarehs AT AREREA  yRALE B Gochnd P i ©
atplifieationbiNotthodsciabt rimtiedde] &sd do MrbiedgivéRlty ufd'gﬁrGfeﬁé’B
cribed, for exanple, in Szabo et al (1995)

S@ﬁ%rlg Fe%&mﬁ?es fef pudeic agdgmplificaiim. ipolgda the roAymenaes chain
O e

Ppyoeiades mangrlifymatleicacil (Facket b4 Ht(1989) Speacd4pt:351-34)e
j | ibLiu |.ssocjatian_c nt (KD),_ and_Kkinetjc
NARHA B0 R N R K OSSR o3 Y W itsppvees
oftrardcidptm 98w 4 i
e S S S
proteins encoded by nucleic 20 acid selected froma
library of diversity strands can be conpared to
identify individuals that have high affinity for the
target or that have a slow Koff. This information can
al so be used to devel op structure-activity
relati onships (SAR). For exanple, the kinetic and
equi li brium bi ndi ng paranmeters of matured versions of
a
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parent protein can be conpared to the paraneters of

the parent protein. Variant 25 am no acids at given
w@emsHFIoMes can be identified that correl ate w PEI/EP2004/013426

particul ar binding paranete?s, e.g. high affinity and

slow Koff. This information can be conmbined with

BNA sama rolwgsiclerpmpliicgtioniR Gy, HS MatantNonbd43 495 and

RS0 M B SRS ey (ALY ES Falinl RO RRARAT <1 anct ng

of t hafiphy first 8ét dfvireligcartibodieeisiganifiddethpsediRhee Mfdtmation
|ts taé(get can be formul ated and 30 used to gui de

rherusad i davigsy Shadieaios hiased Eiteembere heving adffitionshdesired
}SSPOBQJUQQ’ e. bdl@tfr}fm‘ﬁ Ipﬁet{’v ‘Efé ]%%ﬁq) 24 ﬁdlsl%étﬂ l_AéooEapreferably

port, T'or exanp on a or an arra
VLDﬁ_easBocaaméApoﬁacSmcbftechhﬂuespﬁhlme pbssitds nd)tﬁ‘only to screen a large
a_uni gye address on_a, sup

bi | d
q% Ig{f Ipét%n{l dinding oggss Bb@jf(@g@@gg prac%cal to repeat the
RdihERAARY QdR¢ 264 tc%ialldsse@orfd @&Fﬁﬁﬁﬂ@é fo?g&ééﬁﬁg analog-

Protein arrays are descri bed
digplaying padlages thatmeetriditidbtrgeramt Utmg yhelseimnhmfm@da bimsed

Dubbnen beraPee st peduannaS iar BRd skl Shstahenslay)

ul¥ePtR sBRehingRbhditienguch that antibodies are produced
within the cell, secreted fromthe cell, or attached

to thBhusein ongmrefered embedissnt, slisplay lﬂﬁa@dc@mnb@ymy be used

HabIRPE Tuddita\ Bt bl ARy e Rlsp DR o ot amtivocics

thed BindA@oBt@TD aallio¥ hivdan plagliest XM Renfifikal ﬂlﬁbbdﬁbé ¥re RlRgh
be cel] or conpl enent-nedi ated cytotoxicity

VaRist Neng arrpwiaeenests methed fofprma We@md@éﬂpllasy libgarlyn Hlaléer affinity
B Rte e ton Sefltcd H ol e o ChollIbr, & b Bk lnpE"

stidhdency yr mots cdPnpditive bindang adtwashihe Shditidas. d

reco nt nucleic acid hods can be used to

expr g@? ty Wﬁ&awa@w@w Nreationgp prefrally gensrated by
Aieb atig sﬁﬁétfjcut‘f@rgs%@ a1 %%ggéuﬁgﬁérﬁ QeRAbh Bpgéﬁltlcilr%f atnino acids.

cloned into a nucleic aC| expressi on vector
cour sBye drhinp meldaﬂmbstbou%ﬂ magyt brthesamwhich ptecexpedtyd gpdlicd the

nust .be cl.on iNto an expression
{G@pBPropeates o M i wihon PR ety & Srirbite gt east
BXRoSSuBSkituRohd) &t £P¥BfeRed EHatf fh%raﬁ’ﬁﬁo Gl :p§smbﬁs th&th‘ﬁe selected
anti body fragment is sufficientl . | ess

fongariaiond lmmm@ aclcipcts&mnb)ewll um@w sremou?sldm)smons

R SHo R R S SR ARE R rp B BB, Wl o gomatn

ie npﬁ@ﬁﬁst@ﬁableedrﬁbrrﬁ&fone%ﬂ}fe@xsﬁi the otk sdifioe RO ehe ddnﬂﬁﬁ‘(i e., the
can include, in  addition to_ the segnent encodlng

YOS EROPeLLol oGion) oMopt HgivEy YvarEap scid peglipRaio by Varied
I ?lgiéeigl‘fzﬁ%nt %rrb%éé% dr% ﬁg?%&ﬁ?lsgt}& e‘H’EQ & sEbQR&t'ioq{gl

nuc i C’acl eres
additivey extof arsimbtaatds cean/be hdded imodhstarnire oSthe rpareiit'al indwmg
0 those of skill in the art and are comercially
I-abl e for generating the reconbinant constructs

of the sBﬁ‘l%SiﬁlBIenhéﬁYaﬁfbhb Qhe m-ﬁfh%elflé%is 19%?&6&’ £k BioRs Ridwn or

rovided by way exanpl e. "Bacteri a
Ikehotedwrat e, bm@mglmfaqysmaa@neps c8Kpe f;bmtadSp the®BBaegions

H1 NH1 {

Ry BRI R ARustiRed e85 4 med ppdasefasic b
dRoted b Tamhidet repedn3 meéfﬂﬁ%a@ent@@th%\/@DRB) Mukdg€AdsYOdah Glso
pW.neo, pSV2cat, pOA4, P pSG (Stratagene) pSVK3,
pBPV, pMSG and pSVL (Pharmacia). One preferred cl ass
of preferred libraries is the display |library, which
i s described bel ow. WO 2005/ 051998 PCT/ EP2004/ 013426
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37 Methods well known to those skilled in the art can
be used to construct vectors containing an anti body

wo@Rooshe199$1vent i on and appropriate transcri pti oP@i/EP2004/013426

transl ational control signal 2 These nethods include
in.vitro reconbj nant DNA techniques, synthetic

'?f‘gléﬁ‘?HF% treQuerd few Qfithe CPESopsi umplknprgeine step-wise
herevRidation. 5 See, for exanple, the techni ques
gggcriﬁ%@%in Sanbrook & Russell, Mlecular Coning: A
Labor BffestiveNdfifinisy maBwatiohdequics 4 Galpdn&ps (ipthehadibesification

(flﬁb%r at %rg NY éi&oﬁa and. Qusubel et al, Current o
BLEBPSUY e (B GisRley 81 Sithephees efoyrast (BURHRikY sepction (iv)
PR oA S0l Fori o dinieghigei ence, NY (1989)).

Promoter regions can be seélected fromany desired
gene HEgmyetar Febhslomangthenequoied himting propsies, fecéansle

10,0t it h. sel I T
g OpPr AT TEH & SRarigesiShaRuaBBHRRs sl e aezp-
JT@TRthabaeteed &) idaiteRrRbRetvddnedisds ih afel GDR ofainkd ’Seglzence
gpt, .lanbda P and trc. Eukaryotic pronoters 1 nclude
oAty nesiethe &R, loopsmay tainivdi predictiomeftbe divectligvodveinent
40 . . i :
(#%% Fﬁ%?g?%ﬁéfﬁﬁﬁ%ggéhﬁé{3¥§§§§%? :Eﬁgmn tissue

speciFdarexpmphe therak-JIR Stk af hitibodRe BOPANI0628-B02 and
i nclude origins of replication

ression vectors w| | ns of re
S0 8- 00 &1t (S EREDIB0S: Bamnd 26) shgvatalise sinitaripmdiow
| - il b ot

RSl o b e S O T K0 20Tl SR a8 AERR-Cors
pURA3, roleililadtibbdyS& fiaitgl aldRBiecifieitgs) , and a pronot er

derived from a highly expressed gene _to direct

t r angeh PR 0 Fexaiwaleey drffasuses swéieabeumber of
e SR e e R In A
nppgrigeted neteganesis avicddpies sNhatagacdmukepahesihmodedures include

Ot ] anon thers, T | ynucl eot.j de of the . .
R8s RO ahReS o Soeh P RS-l orsitin
the @hslealll géne drithé Vat COR 120 EabBEAY] g%?%@%ﬁﬁ&@@ﬁk3 18581is

preferably, a |eader sequencé capal di recting
lefpuntenched, & it max maketsignifivant eontributions thbingig affizignanc

r medi um ..Opt.i gn . a
SPRRRGR ESIBEE il ARp i diSRrieall it s Taldhyind ggouments:
Marks ed ai., _(19921)twm_ jfurg (]j'ﬁdit_ed?h é ® mgprvah,t Saﬁa:ajz f21.c@YHY®. Mol Biol.

ptj de i npart| esired characteristics, e.dg.
2REPASL I 21 il RSSO BERG 2 ais 1 ots Grimiss cbsior (@883,
i \f o) 0N =V, rs for

TR AR R0 P dueh KRk b BERS SRR CANER N BnlcBE e
(wkticiarly foraetibodies withatléve Istantitghafinity)ap@sibleadisddabntse is
ti n'bti ation agq te ﬂ)igaﬁi on si %nal s, 30 optionally in

B by king wihige plesk changen mihe andliady maplosse gt iere maebe
alY @k &sedbhdn % i palm ' ;
selecfgble ﬁg?ﬁﬁ?@bgﬁéﬁgﬁﬂgﬁﬁgﬁﬁﬁ% re%&%ﬁa ngmﬁgscmﬂd
be pepensaigd ydhalnse obinfehershic tortaanar the gendratitessfimai e,
c&{tg% de anplification within the host. Suitable

pr&karyotic hosts for transformation include E. coli

Baci Oltlus e&ﬁ@nﬁ&@ﬁﬁ&ﬁﬂa?@&ecﬁﬁﬂa‘éﬁ?&ﬁ%&ﬂﬁﬁ%@ incBRle: error-prone

a}u{tbti lis, Salnmonella typhinuriumand various species
PlRi (hieng greal g 989)al echrigie i ks, re@imbipetinmy EO%A shuffling using
th 1y_al sQ._be . enpl »
g B LU R AL R TR e s Rl htfiing ),
RAGHIITN"t(Cogo exan(d001) NamfaiBiofh! BESSNsiteeditedfed ththgenBsis
bacteria can conprise a sel ectable narker and
bacterial origin of replication derived from
commercially avail abl e plasm ds conprising genetic
el ements of the well known cloning vector pBR322
(ATCC 37017). Such comercial vectors include, for
exanpl e, pKK223-3 (Pharnmaci a Fine Chem cals, Uppsal a,
Sweden) and pGEML
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(Pronega, Madi son, Wsconsin, USA). 10 The present
i nvention further provides host cells containing the

woembos®Inf the present invention, wherein theCTEPR1084/¢13426

acid has been introduced int3® the host cell using

known transformation, transfection or infection
(Aeelnoetsrl. (88 7)Neahyl@ds Rese 1016487-6504)| enseaiie mutt@gqméls

REROR B iR B P B sef S s b eder
dsgeteras olgsmrtaatided(Griliths i ol 91€94) EMBOKRI 3/@24&) host
cell, such as a yeast cell, oor the host cell can be a

pr ok él}aygﬁtq:(tmé@g]enesmsm@ppdgges angluda katjsppt ragpgenesis, parsimonious
x%lﬁﬁée%%iﬁ,lt éaﬂﬂat? rf‘e%{%g%drﬁgﬁtrar&f%ﬂﬁéﬂ'iﬁiﬁtan& %@afn*\?ammg

can b
(R sphagenetis ambeddmean 2 stiphise rdanier &rat 1srte@|ea®BR1 select an

tr.ansfection or el ec ropor ion (Davi
oBHEYRedNRIM AR SUb SR Ffsgljhe(%@emost %ur,&Hy diverse

wwifs/tﬂeevrpcm%ﬁm gag@naaw §&@pfee thHAGE %Hl;n b&gﬁ REsiRfatdOr €

the target elenents of e present | tion.
c&'lhtedbl inrtb¢ amithodywombimengsite thairthtsesia toticad dkt@rmymantoof antibody

hosts. suc S. a cells - COS.ce f 9
SRR QUL MBRBbs Bonas e Hegif a@orkwﬁ%f%mﬁ@gt s
t&g6imAdisoopol i and B. subtilis. The nost preferred

cells are those which do not normally express the

part ilegna r:xzrrépl@rorf etﬁrapzvje yPeqitongihe prethedstdesqpiibsd hesimpre gsed

[, k.
o P PR b R e B OB P BuR s QYRR TR il s
aahﬁltimbleblﬁdmg apéclﬁdslt}ofohartargwwla minfmyleRstity, ed. rumréqaﬂlb@mm
vectors contalning constitutive or _inducible pronoters

disggcipldon eeugtant-fgr bl%d%vf ggptsedan ML d nlvy ot WO, gnd which

i ol 864 oy Vflch rtaink ind WPHAGHp B el prosp QAL DL

a¥oeidtedeApal. The ﬁﬁ()leﬁ&cidl:@eqmms IemodmgihSﬁﬁﬁﬂtldﬁmﬁed antibody

.Vectors for Yeas t hods . Enz f153 516- 544
i§ uspd 25 2 templaigaiolgs acid for theingy 9“%?0 VREHIR £-2-» to identify a
séédﬁ%&ﬂ?i%ﬁ@@thaﬁﬂ% enﬁﬁl‘g%glf) ffé bnfé% %) % rll«g%estlcs or

SEﬁﬂﬂEP@m@n%@aEﬁﬂﬁnMBaﬁimdyhost of the |nvent|on may

al so oka otic cel s i t.her .

ot or Db A e o e R R efior Thaf Bt s Wing display
t&REblogl, inviehh @ 6 RRHEBRPEELE TP bin8inb @htibd REAHNBiSSy

whi ch can be transformed, transfected and/ or infected.

pRHiculr presalecied\neeparides of bindieg anstislaasre sAmsdmg & thes
n?cﬁﬂc?&olo h{t\%% %&%‘Egﬁ g(él‘lecfgtlct)l}% mz%r 6360 ! %:l&tetc{] fed Sg Ogalt18LS

260 nélaise conditibas. CTH@Ibld&lngfcoﬁchﬁomme AtsbiasT sbnﬂtlbﬁ daﬁcﬁdons under
into the host cell using known_transformti

Whl@h@fd@éw%wab% dispevessd Bbady WalBind thestapgeh é@ﬁE -CTD; the
rél@é(s%%h&ﬁoﬁg hiel a Se¥'bF & tlonpcfoﬁﬁitgﬁ§uﬁ%?twh‘f ks e51red that a
geneticall'y eng |neere to express the poly nuc eof | des
didcotéred anﬁnhceiytwﬂ)]mot binelrthe Aps BeCT @i.o¢ il Idmsbmahes&oam ApbB-

ive assqQciation with a. 10 requl atory.se nce
il TYEUL Blwelaw&ﬁse@e efl IURATISH AP %é%%%u thesi on
p?ictitnlaﬁer aith Rediest dtﬁlrﬁﬁgeth%%bhdltlgﬁ‘se c&ﬁﬁﬁtﬂﬁﬁﬂylwﬁ?&hgle a

|g er eukar oti ¢ host cel , such as a manmal i an cel
parifiogieon sepsa et cdasbef svctmhlmg i berasonditipaa sompaied fo @ther

AR k1 PRt Be R e sfndifidi e Slfadi & not o
2d0&SElN Uefect tAt SrabiRy bOSHvES bk‘tli’e&ﬁ]réﬁpgﬁfeﬁrﬁ@b@ﬂ 9D and so as to

cal ci um phosphate transfection dextran nedi at ed
transfection or electroporation (David, L. et a
(1986) Basic Methods in Mol ecular Biology). The host
cells containing one of the pol ynucl eoti des of the

i nvention can be used in a
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conventional manner to produce the gene product

encoded by the isolated fragnent 20 (in the case of
W@RooSBFp9Is Any on suitabl e host/vector system cRCI/BR2004/013426

used to express one or nore ;f the diversity

anti bodi es of the present invention. Various mammalian

deffer significantly wisly stspert tcatriesst sne dutbnmppayeeet dorxpampls, in

reconbi nt antlb d|e i.bodi es ... Fabs, .can be
cBRSTCaRs fera et sntibly Puiing epiges Gediibed Bpieus Bhggts are
sEREte@XRARiRocihibd iHoen FRRarsst I8 MROFSELrRY of SULBJRES %ly@ola
phage di splay vector that includes a suppressi
cgntapnn@b erbet ewditians of mvwecbyHe(m |p&$/2)a aticambinations of those

<J Bt B PR E EBh A R ohPRTRted RB A, dliher

patinhetéhedbt @ﬁ%@ﬁv%@@o&ﬁ? variéd i@ﬁh@&ﬁﬂ@ntrdti@ntdfla%al@ FoL,

the Fab is not fus e I1l protein and is

cxaEpla Nl ﬂnaletmdlﬁﬁan@elugengnffmodu es can al so be
rodu C t

pr o b%@?rgg%gg%ﬁéﬁ&ﬁ_ﬁhg &#&@ Cfﬂ‘teyg&%ﬂ 95‘&9@%‘1&@%5 bl‘hﬁ%'g

spemﬁcmys foPiApiEaCTBe éor eﬁalgple%mnﬂlbrﬁtn ains(aﬂﬁﬁibmﬂhng of

| mun Met hods. 251:123-35), Hanseul a or
SEGALAH: %h@Me%OnWiéﬁ%swgs PCT/ EP2004/ 013426 40 In

one LA A5 00 e carl i NS RA O

veﬂpresls@t tcglntdnmtmlns) het\?\@ﬂil pindehides and thagit faggets; niethmds ngoff “rate

nent ther e .Chi nes
SElEFE) cH BeciG g0 o A DodeeEGia e L SF i papiston rat
(k.| @dﬁcdﬂ%%ﬁ&ﬁgﬁﬁt@%ﬁh B 8cA Rp&ﬁUTD.AC ad. Sci. USA 5
77 4216-4220), used with a DHFR sel ect abl e marker,
e. g. Tesseliss &riskwd dissocietingrratibodiesiiSha Gsilé1Bea)y, sl Library is

Cgh&lflfed ]fg 2.8

b o R PERt R O, R tpBafiseateet
igthien mﬂ@i’\w&h affir@bluti®nFhatemb V3 MDESPEE fiDARTBRweakBbound
exaqf the cell is a mammuary epithelial cell, In

apabRdiponl s theimmgeilisedtapgst i @q@ st sspenskrolgion bat

11%11‘1@53%' sfahﬁgtlo]n &IHH ¢ ﬁJeQ E&‘éé’c Jll’testol? e t%f%gma{]ﬁg tnot
expressi on vec ors nay car on al~ “sequences,

atinidiedas tiequudleeThe fat tareg lbhrals &o aﬁﬂiod&‘atthan disebcihtb €rom the

vect host cells (e.qg. rigins of replication
target. gl?eqbér&l%18§f fivedy PrFaisd gw‘ﬁ@ WHraARSBEIIRF Kes barget
rI8H¢e tof tBE hlich 3%& c%ﬁbéﬁltaheﬂopf eﬁﬁls&ﬂa{ t1nto which

the vector has been I ntroduce see, e.qg. US Patent
Nos. The3eeq@llse]utibneadd hﬁﬁﬁscﬁauttbrﬁzohaﬁl,om Wat aleenbsamaiiy e,

ehy8p ERicaler it 2 s o5 APl A8 ST eigbicRs i the second

sORtBRA af Cidaihtfoal RItha sb1Rfibn 6&1ditidRte? N iGhsdififonY Th@onb8Bthe
been i ntroduced. Preferred selectable nmarker genes

semﬁmblﬂton@rwqﬂediew@ femporaleddartia distigDHFRyartyeliem (dtor

I 0
WSy TR, s i ol RS SRl o pslomersg rom
tl&etlaﬁget ton)biordOletuledin tBX ezimlr gagtiony.st em for reconbi nant
expreSS|on of an antjbody, or __antigen-binding portlon
t her dBirthen it is glso pRgible i Fecower dispbagir qnxarmm@xz baredief pmain
"D.
bgﬁltqcli g{) the &4 %919 ﬁgi&}% é?cltésnlalg(ri] ?Hr&gg%gbg% ﬁ%?é(’)é’an%ﬁtg?lt %‘?%ssomated
usmlglchad)tyopmabmdmmnmhmspmm empkfiecatvaie hitevhsd ecthe timget. For

VWth n the i nant ex ressi on. vector e

X ARP ISR bRy e © FHEFH o Ra SR gERLD Gaetriahitloos

oper aEHeV@édE bTW&@dE@aﬁ{éﬂﬁﬂQﬁftﬂ@fn%Mcﬁ{méfﬂéﬂn% "s¥itable
el enents (e.g. derived from SV4 CW, addenovi fus and
the |ike, such as a QW enhancer/AdNLP pr onot er

regul atory el enent or an SV40 enhancer/ AdMLP pronot er
regul atory elenent) to drive high |levels of

transcription of the genes. The reconbi nant expression
vect or

Q




10

15

20

25

30

al so carried a DHFR gene, which allows for selection
of CHO cells that have been 30 transfected with the

WO e@b05199&i ng rnet hotrexate sel ection/anplifi ceCT/BP2004/013426

The selected transformant hxest cells are cultured to
all ow for expression of the antibody heavy and |ight
fcu’tmarApoEf(aT D mymmllydtas |t1hmdy1n|osactdeiequmce detforuom S]EQ IDNO. 1 or

cul t.ure d ium ard i r.bi oI ues
thgraauag@a SFaifos a8 s e HrGrn Lt rasRr St A EreLDys
alQ0RN0R189& 42kiho BEREOHRALRA R ferddlytat Raﬁﬁffﬁi%t sik hs%ven or

ost "cells, select for transf or mants, cul ture t he host
eight arminmerideiadensth epdmosnpickuasly at IsasttlAel 2ot 1 amino acids in

e Baehls SRR PR R SIS 57 1
PrYf@ted ﬁagneﬁl@ ﬁare’iimlbs&mln@@a bdtbndenbbire én amy bite SFEMD M NOs:
t he ant dy production s

_}/stem 5 preferabl
263t RedPekd 1ant4.Bad]@and 4.vBne ir mRE Apoh-Ggibpentide may be

%]ﬁg% o the Fc donain of 1 gG

u%r()llxlgg els ?SE%{) tﬁé?{e(%ha 'aspar agine 297 in the CH2

domaiThe Hﬂsnﬁcaﬁpmlygapnﬂes aretgeaerally prddocedrh;dieﬁmmmeMeans.
n osacch rides. It h

d@%ﬁﬁﬁ%@%@&@%ﬁé@ B fich %ﬁ@g%%w%m ety qraghie i/&rpgrced
m‘%ﬁr 8 ClIS%H 11f1 Y %’fe‘ﬂ‘rdﬂ“@f tHe ﬂi@ﬁfg&%b%ﬁ%ﬁﬁ(gggﬁﬁﬁggﬂgy additionally

| enent Burton an
ot aitmeﬂ1vel§ be $Gr8medfef biading te CTAD in dgdgneticrfurmolApoRe@TD

bl RO PUMIREP  FPrap R RRAPPa (A BROAR HA) 1838¢ em

n{ogﬁ&réqppr opriately gl ycosyl ates the residue
corresponding to asparagi ne 297. The Fe domain can

al so Apudl-CGa® mapbe clakat fromirecquasinant oanathedlyecalring ApoE,
nmodi f i ns odi es can al so be produced by a
o eamaipia by eenah o BB ol o LS 15 Pt oot Mo

3, 84%“}1%9@ sesqb pﬁ%%tﬂ@to? BthRfe rRaSPh R %ﬁh&lﬂl@@l cﬁﬁi éd%BQﬁf

in the rrarrmar transgeni ¢ manmal
TVPlaatiég emmqbshsabm tsragbieed by taggingoirbismykating Ithe polypeptlde for

callge. %rgo acﬁ,lr ACe. gfﬁog & drnﬂ%cgl Sz%pgoﬁﬂl‘f“ Srg%ﬁgoc ungse oa]neS S biotin

gfoRp rfet a@ﬁbhﬂdhe td@ddpta@ﬁ@rﬂt(!;‘c&daxbﬁﬁpfe&ﬁﬁitt%ﬁtaﬁimﬁ%@ﬁted magnetic
trans enic manmal s includes, secreted-therein, the

rr@favrlmtb? AppE-GHR mgt qoppuise a ghistejac pesiduefapcopling
1 ?E‘é pioiB ot o} i Ty BERALE B LB, 2B way s “CD-

cosal ahipd niayosa groéudids @iading bf barndidateyudypdpsids enu€iDecoated
and/ or_ str anal ysed. The anti body may be

¢ P@%ﬁﬁé@ﬂaﬁlﬁy%ﬁ o@?@‘gﬁE &¥%¥ty usi ng known net hods.
For Ry GibrdrP ﬁleﬂﬂ)teir ggalsmﬁ)ﬁ sélgé’l%ﬁtf&glﬁg&gx?fo BEman rTglaques.

pr oduced y a chem ca nt hesi s fol treat
25 u ﬁ“derdlsplasd]ﬂmangscc@mmg motﬂnsdsaqlqsmlpndr letr@n tpoefaiab]zyr include a
native confornmati correc ul f.i
sqIg g AL OE RtTh LG Bishisg Bisb B tbFumsgoey B Bind o
néetReeomeRceR. \Eelainplésraﬁwenlt tgétnﬁ&eaﬁgd intiRbe: shrepfa®idd dnd (ii)
(see, Kelley et al., in Genetic Engineering
ApPEAYTR.es and Methods, (Setlow, J.K., ed.), Plenum

o3 Rl B R R By

diserimiete bavden alm:ﬂaﬁgé@ and RMtypegt-tafes n&ﬁ@o@raiarrdga fetatdd)But
i nvention may al be prepared conmer Ci

distngf dpmetargst BW%H B dipday 1@@%%%%@@& I%C%rqwdcf@ the
T s R R A
Mass). WD 2005/ 051998 PCT/ EP2004/ 013426 42 D.
Di agnostic Methods Anti bodies that bind to ApoE-CTD
and identified by the nethods descri bed
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herein and/ or detailed herein have in vitro and in
vivo di agnostic, therapeutic and prophylactic

wa@Rios0519e8%. 5 I n one aspect, the present i nvenPt@CDREP2004/013426

provides a di agnostic nethod330r detecting the
Sﬁesence ApoE-CTD in vitro ., a biological sanple,
g¢ted andyusegig suhsegpent ﬁelwtms (f@r ynding o {hieviergetmglengeioneven
[ actl
& sﬁi’b?é(ﬁv%h% %eggﬁ@% %E(ﬂﬁ% ‘T‘ﬁé ti%%a?fwe %é\"}éﬁ I(I)l[)]strt1 gj%(gr}o)r to or

aﬂet sadlédting lfbmanyanembmers)thaabmrmlﬂﬁ»qa{sget wergulehe ant i body
The nmet hod can .al so i ncl ude

d 0
cont ABer A TR PBE A SoiReBEe g s Uitk g disriasrireny
rﬂérhl?br& he 1@6151!6@9%1@%? td ﬁfeec f"x'rﬂﬁzc#gI ?S%T%ec? 1br&r3{
e an he

formati on of the conmpl e en t
mganipiras tested tfowigs atuhtyrte bs:mhte afxmn-ﬂafpt meteenker(eg &a{ml-t@rget

i PO R 5P lenb st ppiobetpt ELIRR seisiaren b sidap ebiein

tHis datal ViietEL IS 6RAaR hiss HERLE ob%ﬁﬁgﬁ&{m&% é%]‘g‘a for binding

i ndicative of the 15 presence of
of gpghl lebrapnipember tedhhtagdtnThe d@s—targe;t)and tarpetitinding defaare

d
SR o b AT ePBR TR o it o dRembinterny
sipaifi¢ally bisdity me&arga'ﬂﬁlﬂﬁpﬁﬁidle‘éﬁn%!&p can include

determnipg location or time of formation of the

conpl/ekantingdy e antihqdy ftrgmengafitie daientien miay dind tp ApoE in the
t | t

PSR DL RS E R RS, AL AR ALE i,

ty&ma‘lkykﬂmds tdefkpnﬂ withe minhaildicdiag spuelfisly MAADEBLTD, e.g. an

ost i c.groups, fluorescent nat eri al s,
o b HEE oREEROE P hictterdhemd aNLe: AR viakks presence of

I
e P A e S

plasmganayshaafdded tdghe timding astsajaoﬁ}p tb 6 0¥chuneant lesnipilay 68 Bided

unboupd ant i pal det ection assgys can
tofhe S RE §AhbRRIR A7 1B BB d0 sy
plabib 949y befint RdE @ mTunoassay (RI A) or tissue
i mrunohi stochem stry. Further to |abelling the

ant i Bbayandigate pplpeptides ofay/hetbe CTBnediforibindisgs twyApoE-ANTD.

titi noass util.i n
ABpBATED I nBp IR bty GO RE B eibhrec Rart Serombipngt or
natarallyl czbedringdA iy H, If&C@Mmpﬂd’lb}Oﬂﬁ 2BHGBE @rhpihhi s assay,
t he gbologlcal sanmpl e, the | abelled standards and the

ant i BboRe %na%odlw% theeqandidatemedynentidestmayt be sasesinied dor binding

oSERRFRES R Bl 0| s o o

binddol mstraﬁytee\fnm birdR®ith a nidvh lswai?dflﬁnigy‘s ItdI dﬁg@bﬁt@é télan éo é&poE—d
oportional to ynt of | abel | ed standard boun
CRE RSB0 2 b art Gt DI lold Rdpkar SOt akuomenattiy.
t
ant i nod} §geAR cﬁﬁdlﬁﬁt‘% Qﬂs&ﬁ%phlﬁ%f%@gra?é}% 51%? gin%istf) %gj%%r @TD

| i ght having wavel ength
eaph gandidate displaynithretyi membéranbdbd furthet mzﬂ;@dt@g ha\ﬁarther

R A 3 G TS PR

méﬂnb@f@ﬁqdﬁss Bfedtedtb 0B BPRIESsecah
(1968) Sci S tho toe aoE %fan%rﬁ%ggm‘p‘ggssgys SfHeVa%gaycan

b%‘% aéﬂm IS PTOPRItYf a gt@zm@moppﬁy, mghyswk;@@s prO'pIevEy (e g

C fl uo cent
eyl R, SR Bl it ARGCak0 D A gh Bithony (cgonatilio,
conlﬁmnmtldnsm:lignmmilsanoﬂlst&e) d0arida e Mindefal fp¥ 48 4R same assay
4,289, 747 and 4, 376,110. One group of | Uor éscer s
having a nunber of the desirable properties described
above is the xant hene dyes, which include the
fluorescei ns and rhodam nes. Anot her group of
fl uorescent conpounds
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are the naphyl am nes. Once |abelled with a fluorophore
or chronophore, the antibody can be used to detect
w0 b@spsesence or | ocalisation of the ApoE- CTD PCI/BPB4/013426
sanple, e.g., using fluorescgent m croscopy (such as
confocal or deconvolution m croscopy).
canrbrusel rqteattdbybset with varyilgecqditfoms peg tosletegninegH, ionic or
antlbodles descri bed herein. For exanple, the

ﬂ%ﬁ?@ﬁﬁﬂ§lﬁ%ﬁssynthe5|sed with a |abel (such as a
puri .‘?Xs %Bfn‘ gﬁa&r tHRRk4R8 Bart B the Qfsp}'a?'hb?ﬁg%‘énﬂfér akktly, a
| abel , by cdnjugating a
rebcabbinabt ammmgy @r@dmped from thg anglbie, acil eisedling ardispdayed entibody,

tta he ti bod
o B B0 RS PEse S b po! PN apibedy
Tﬁ@ﬁshﬁﬂp@ferﬁﬁlg %Hﬁipn&@@éteﬂnﬁnﬁl@ veheeg 0@ H6ORLartibb@ethat binds
After” an i ncubation for blnd|%the preparation is

AppRHEED alsorbirgds\te humsowiaduastor ther tfhindsrte ApogtCHR in the

RS RETE Bl k0% EpE Aok RepdEBL Y 1
hdrﬂ@géifebui)bldﬁn@aissd% sticH ﬁkihidréydelade refumahéaanendy thinsfbir (BRET)
After binding and washing, the_antibody is IabeIIeP
andrplphatasreeny su%arcferr armora@ﬁ@@rl%@ll)mr@t% fpsgpndcetular
5}%0 be immobilised on a protein array. The protein
array can be used as a diagnostic tool, e.g., to
scr edmtibedies athcosladrby eashipzta;,cllrbra]gr dapalsattedcreened Hr a binding

PPEREAG R B An ek eiBn; (i seud it artp G dinds Kpo-
Ctl"bafs Rouht {o bhRa AR %roﬁﬁ% B%’éwﬁ&séﬁd@@ﬁ?éxﬂﬂwe has been

ol ypeptide arrays are describ %£ | dt et
caillted Wﬁb CoBNaTD:; & 1B lovrdhoE- NT 198 ghe plate Ew&ﬂshﬂbwéh baffer to

Anal hem 270 0 Nu
N gatongbecigge bR ol tdiy e Bub S0t Perrice
b&WoQﬁelﬁﬁee B dEtERARA SRS theAstatoGHigN g antibody that can
289:1760-1763; WO 01/40803 and 99/ 51773Al.

rep@gmp@ﬁxemé@epbﬂe,terﬁe a tag prgpnstant pratiepef theohmeplidp The

g,a% g to%%' ORI £ A @ﬁg@dh@aﬁg 138Pbiofiuces a

cd-}f)ﬁrtﬁ&id pmdﬁc&aﬂie&h dﬂpﬁfpal.ate(?ﬁllbsfialésmra proviliAl) The polypeptide can
Bi oRobotl cs (Canbri dge, The array subst raég can
bpurifieqt frg s &r aaaﬁrct mac%mlar Riary foripat. e agp fslontoa

ﬁ lﬂagféﬁ%?ﬂ%% doheInInaaer VéEE'l%n%Hl?GYEEI@S@x 3h&olyp egtlde
I nc u a poro matrix, e.g., acrylam de, agarose

obmdivieesitypaiaydribrarf-trused mnpdae a dtﬂhelarweiyofmmdnetltmplate The

of anti bodi es, ..,, as cr| in
R f R dneonPPesas ReE 3rooBidi et HOTRGplegt ALEV eRGaNEL fan

pagﬁstmmpeaﬁ@aﬁy bih@E AlpBE-GID ar BRYEES A Of ifBisplays at least 2x
peptide production is induced, and the eXpressed

badkgpmmyzlpnp&xp@re@w buti lessohin 13 backgeoundenfriegatave cantrohjeroteins
cat .An anti body array can be
S‘t‘:g‘ Ogid&fﬁé R %fﬁpa%vé‘r f'ed target to deternine the
ext et héthofneeidBin@ingtbeytiabdedsay &1 waich théTHiﬁbhﬂghﬁteﬁctlon of
anti body fromthe diversity strand |ibrary. If the

cangligpie antibagy| veilep tagetsan ha @vplysedadich ald calaaowt&@éae assay
o R TR PR AR Rt St

ﬂaérebcemde n@;oainoeambrgrdﬁhne&s (FREThendrenayd eanhdmogeibos eday
profile onmput er se. The
(e DB BBl Lt el ol S FHABHNG] 5703 kb D ARedb et
to conpare binding profiles, e.g., of a target and a
non-target. Thus, antibody arrays can be used to
identify individual nmenbers of the diversity strand
library that have desired binding properties with
respect to one or nore 20 nolecules. In still another
enbodi ment, the invention provides a nmethod for
det ecti ng
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t he presence of a ApoE-CTD contai ning plaque in vivo.

The nmethod includes (i) admnistering to a subject
W@ 2009/051998 pat i ent having Al zhei ner's di sease OPCT/EP2004/013426

system c anyl oi dosis) an arssi body of the invention,

conjugated to a detectable marker; (ii) 25 exposing
hérhegenohy @sshy iDAdphasmnsenf(Backded Bitstieace Melidbes Eotrebliaut,
Ugg;ker bound to the ApoE-CTD containing plaque. For

npl e, the subject is imged, e.g., by NVR or other

t OMDGH AR 6 g BRAR s RIPLE er@énﬂeﬁ%ﬁ tHe %lﬂﬁdeft@gol eptide is

di agnostic 'magi ng in accordance wth the pres %,p
atfacherhtol thevdispddyulileraryackibadle eed. . toichioplsage311,

1111011 Q9nirC, .. 32 1,. 3H, 14 3 nd..188 Rh

{1 uol BSEating Wit s meers Sltl RmagisiRo R HEM o
tafif baRbe ARADSId EilESBNRB PPastfon! Redoh@Re|(SPRPOSPHE 6ON

emtting isotopes detectable by a positron em ssion

Bt%mi?ﬁlé?é Ayteragop AnalysnhddA) d@t@@tﬁhl@ﬁ@ﬁﬁ@@ c@tp@cgaz:ghm aepl time,
R SRR o P B BBPE R A e

(i 2BRDT A HliAdB cRUHHEBR MR BIAIGAR fesult In hﬁﬁbmﬁfof the refractive
_detectable b short range. detector probes can al so be

indgp poligil neanthe sysfags,dbs pRftcal phypaqmeaam obarfagh elaswgnw t h

o

arRattiasured Az anuilrhcatpm, ofEbai&nn@re,actﬁdaw béowdenfloologeahmolgodss.

MeFien 7t teto P L M mRTS o PEAODA OB 2B Grrp0pin.

smql Biog @%99 m BARd 8f-1ihB !re%ohf&\é@fx‘fo'vﬁféd%]@lc%& Bﬁerﬂﬁﬁﬂal AB

for in vitro diagnostic tests. The specific activity
(fpsalaj Swedspi)cal | y- | abel | ed |1igand depends upon the

| abe RIS Bfe Rt i bioPir et il g cuaSitative
meiKutdOtHe edfilBrReLadIRMmtToACohalt!(K hp 1Gn8 RineEe @bfaﬁ%‘f?ers

with the radi oactive isotopes (suc 14C,

inglgging A6 and I, fioz the blaﬂlélgg)@ ﬁéwanolycudn @m targ%ﬁr S@szladfm ean be

[ L0
o B i BloR SR, £ B b et
acidsb1&tédl fratred librgy pf divedity é§ands.cgn be QSmpd@ﬂft@ cﬂeﬁﬁfy
nmuri ne rmnocl onal antibodi es, are _descri bed, %ﬂ by
'gs

indyadysdp, that lygve gl atimety fpr shﬁtt@rs@fonrébat hpw‘ Alonf Tégf
o L i, P PRI AR BB AR Lol o

edample) thaogy etlo dne dquilitudurd di dihtk paaﬂeters%dﬂmad vérgas of a
%1986% . pon eptide.,  124-126) and tﬂe ref erences_ci.ted
tein'G ﬂﬂ%%@r he patg etqr%a{ gppw&t protein. Variant
arRiRb YiBRIR b EIC @éax?&t' Bk
Hunt er an%ie%rnepgnv\ogd (1 ld 62) l\?gftu??o%fgﬁ ggxﬁt‘h%ﬂlé&l/argmdmg
pasameterspq.g) highadfeity end §10W3<o1t0 Thistipformating cih B ccmbmed with
Pat ent 3,867,517 an 37 10. Radi ol abel
b i 18 s ieheBiflofy oA R GRS af O
stéudhite déddrhlifhatian ® Q el logfhy OX NKPRE - AEE@&%@%@&H&@SMMmg
i odi nating anti es are described by G eenwood,

ofgthe plysiqal Tggyactipp bﬁ@men the rggtemarldllzsstargewrcbﬁafomubtewnd

99- 305; and Morrison, M et
u%%?@%gg?@%%wgrﬁe%%try 8:289-297. Pr ocedur es for
99niTAntiladdéds nignaﬁed ﬂemo:he bsglapyibZhy chode Smmeﬂﬁéd &h a solid

i n Burchiel (eds. ), Tunor | magi ng: . The
SURBOF of?ﬁ?ﬁ?mweﬂ? B apas taéc%rradn FoF A QRpieRNaT e Sach o oe

PRSP A SILAR e et o FRIERS S, e s

anti bodi es are described by Hnatowi ch, D.J. et al.
(1983) J. Inrnun. Methods 65:147-157, Hnatow ch, D.
et al. (1984) J. Applied Radiation 35:554-557 and
Buckley, R G et 30 al. (1984) F.E.B.S. Lett.

66: 202- 204.
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In the case of a radiol abelled antibody, the antibody
is adm nistered to the patient, is localised to the

w@k@guos19vd t h whi ch the anti body reacts, and i SPCEERDEO3426

or "imaged" in vivo using k¥own techniques such as
.radi onucl ear scanning}using e.g., a WO 2005/051998
19T EPRoenpl el 4¢d essy @ rotgimmraya sy desaribehhedow ¢see, e.g.

« hy. Alternatively, a position en ssion
¥@§%§§§¥a' t onogr aphy scanner, such ‘as desi gnated Pet

VI | ocadratidae aRiisualstasteified MbirRMa toLARSE-APY Yan BBrdd8ed by
used where the radiol abel emts positrons (e.g., 11C

trppgforming y ecion uglgig acidsegrgires that Reendn drcantibedyinig 2 host cell
' i | nt ernal features f a
stk HEEpal e SO SUTNIR NSt B BLMLER cof? orBrtached
talthegalb sisfacd. r'Elad eatlatcan B sersetied dbiyantibiles @i bRRI t§ SGBE-CTD,
Wi t hou{e radi oactive tracer conpounds for obvious

fjerampte DXsERfecting# cliasen i e Bilannheseiimert s eell-mediated activity.
j ' L.on  EP- A 502,814.
et A R R S B e T
cons hamathdt erabetliffiznt thellibragtodcelis Btins formaif bicel@at array.
Tsnviéﬁnnents i 5.,used to genggfte an i mage. However, .
R ERIIR; 97 e ikenish PaseTseRsd foriagy speropBatgdstrotblesistiviyy.
hi gh resolution images. The differences in these
relation tinme constants can be enhanced by contrast
CagenPeodmsinggnetntidfodguch contrast agents include a

numnb f netic ent.s .par netic agents (which

pr i nggaln )a}rd;}}ae?%glglﬁa?%g.}? 1? %(i,l& gfpglg(%gt(}@& lb8 P.IS to EXpress an
aiitpdy af anegivehticn. (GEHA11D b ntBlkid AtiBddg@EncE2nt&ARS AR Shtibody
.Chel ates (e.g., EDTA, DIPA and NTS chel ates) can be
is fdenpdigios ﬂ%’gﬁc esidexpeagsien vedsr. cOf gourss, ifgberantibody includes

Wo t : Fe+3a.Nh+2, Cd+3

AR ATBBE e SRR, BRRRplSo e o PRI P iR ity v,
elgeths strhaor differchtoveatooy that QradWprdsset e eme oP@ifott 88s. If

can_hayve _ferromagnetic, antjferronmagnetic or o
t@&ﬂg{;ﬁgfr Tt . Ufg'h%?a@?/ﬁné& 1.phas Jess @@néﬁr@mlm Pid® it can be
. : _ e
R RS T G T R TR R
anftbgdiss iare plao pratids] bebywi ncl ude one or nore magnetic
cryﬁi s with and vwghout nonnggnetic terial, The .
nonmagh&FPIESHER 79t foF grpressing e anBadyHigand can ingludeyig
duation B tBe SeEhed ensShh r%{ﬂén' h
aand t he Fi%%ﬁe.AﬁtLbo%?§§%ggg?ﬁgé?%g§ﬁ??%l ca%ﬁ% Sg be
regalgtary seaugnees, areluding &atekmyplyr @ ppor2des; operablyilimkedto thee

- j E_at I l.j f h, at
w0 A5 SR Pl B At s
kihwindandsd dfukill ietha taaihd afCednifert Mty SatlaNe fcﬁggénextaﬁﬂgthe
substantially all fluorine-containi nfqucorrpoun s are
Y

reRNPLRART; qrmstrpgts pf theypreseahinzentiop. Thetfollewing vectors are provided

. o |
bR B B Bt Eal bl 174 PBLRREIA: S s s,
pNHaa,qag&Imaa mtiTH i 8aj pr’Ilﬂﬁy (S&wb,g;ehg,fllﬁlfbllapﬂﬂ@ﬂdﬁﬁ@hlbmﬁ
e acceptapl e 1or use | n_numans
P R e PRI AP BS G e P harmiapiog Vs
Swédehy. PANASBHASWERDS) #)SJVQE‘at,r ﬁ@E@ﬁﬁﬁ&ﬁ, $s ﬁgfsttﬁfa ene) pSVKS3,
or a SC § n i §3

ermtting such tine | hcubat i on,
PERY NMAGoand pkVh ¢Plzammagiphr Qheipresercdd ciass of predérrédidtsaries is

| bed Db ett, (198 Scientific American

B 1 b e TREE REY) Ero004; 013426 47 Al so
wWithin the scope of the invention are kits conpri sing
an anti body of the invention and instructions for
di agnostic use, e.g., the use of the antibody to
detect ApoE-CTD, in vitro, e.g., in a sanple, e.g., a
bi opsy froma patient having systemc anyloidosis, or
in vivo, e.g., by imaging a subject. The kit can
further contain a |east
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5 one additional reagent, such as a | abel or

addi tional diagnostic agent. For in vivo use the
w@pioslosidys can be fornul ated as a phar maceut i caPCT/EP2004/013426

conposition. E. Therapeutic 3¥et hods Pol ypepti des t hat

bind to OE-CTD and identified by the nethods

descMateasls wedl kreavan 1o thast shillefeinahé ed careb@usedh‘avmstruct

LU|C and hylactic utilities.

vh RS e SR O R tber b or el oSSR
trénatidng] ontrbDsi@haleX THEsEAnethds inBlude $MPiRGEcongbifant TINA
vivo, to treat, prevent and/or diagnose a variety of

teghuighese Fnthefig dpchqugs Ane iipriivo gem@%@@@n&engmwnbmatmn
t

Se\‘%?éélgét alt %e:s the’%égﬁﬂ?iﬁ 3&5 11‘1 %%q%? &(;I(nu%gerll ]\/%gecular

Céatingi S Latvratory Maranl, aﬁ’tEchﬁ@Q Eold Spﬁfﬂg Hatidy | abdraitey, Yy

obyS S NbetH ol grraioPraraspbn ddsloqaBrokoaGerter as
P%%fﬂ?&ﬁo&%?hﬁa ’Wﬁej%@%{'(ﬁgﬁ g ﬁbggpd%]on%telaregloéls gan be

predi sposition towar I sor
sadentes] fromahny dednt@i/gmeel,smgeﬂlzi\ﬁ\(é;lomlrﬁpénemcobmﬂfarase) vectors or

t t the. di der, t
BTG G ot Catters” ohvg PRBPRGP SROeRUT SRR3R S
pCRE. ¥l AeMEH. bableridPHdnives €} ir{blu&rlaﬁ'TEHZt T?fTﬁ@pt lambda

antl OE- CTD pol ypeptide effective to
Papdged armthaprqm@mpmludeaﬁM‘{/ ingfrfediatd leaHS&’rﬂlSlmldme

SLLa1) ST 0 A o R Bl s

Ve&idﬁjsefttkno@mtlsmb preel fngron@tegslr i ng, al | evi ating,
relleV|n%~or I nproving a subject with a disorder as 25

descirEpEdln é‘?cémblﬁél}t@iﬁreﬁﬁaﬂ vestpiscvildnelpde méglab gErgplcation

alg; se?%é%leté{q%% Lt‘fgg%%pep Qﬁgtﬁn of tﬁ?hgg{%gﬁ] e% he amplcllhn

redisgmacelgine of ¥, eoli randa ;Shyéraa&zue ah;tqtr@ﬂﬁcﬁﬁmrk‘éﬁ (SUBDURUR 03,

LB PSRy el 6 p peomm @i ot 2 Al @vpssed gene
to@ﬁltebpﬁ’ﬁiécn Fo%’f at’@éiwgs%r Véﬁ!raﬁl},e &n‘ééf §&JH§%§8{11|9%§&11 be
e-dose

singl e- or multipl mmstrtlon
d%‘l)/bji diom Opmoqsremcedmgrgy@ﬂytwedmylmg sudheasdcp:‘lwsplexrglﬁceedte

f di
i B o Bt < Bl B RO G By i St ke Sismonatbers The
pAAPnubiotiie bMhe TA VIR is asseMBiddith' approBﬁﬁt%%h@ Rith translatlon

‘el evate", "increase", "decrease or like, e.g.
inifjtion age tﬁ@mmanmﬁqw@pew endiprefeaklyce @aﬂet smqmemce mpable of

fer.t erenc stati sti
dnséc’a}lg ?ec&ré‘{ﬁ) oé ir %&edd @‘nﬁ Qeﬂglaﬁ% C SRASE QLXK '&geﬁ/ular
memﬂl r@ptmnnuy,tahmdlae beld?df%@l@lbenticﬁl dante@BtRA fuSiohpedteie
n and non hunman animals. Preferred hunman ani mal s

1nle ng e l\é-tqg@wﬁ 1§g1t4f@m10rhﬁmty¢g impaytingdesired characteristics, e.g.
c
<545 A cE R LAl O
exiprasgiohivectotsrfot bidesriabte Ol)ﬁﬂtt’lﬁi&fcblb}eﬁlsemng a pmmrgaﬁmi@é <|Sf the
. (such as . chi ken anph bi ans,. reptiles) and mammal s,
m&%ﬁ’négge#aﬁ% on gkigion andggrigatien PeRls,
[ t

o;{%fr?galllj%gl o-f)Eﬁ‘atheﬁ'oE?&lnI%%a% ﬁ”ﬁﬁi ) ﬁ S pnljglr%,ogé} g ?‘gg ggct&owﬂl
copriirisaope Qlymt)l@mfcenatmﬂ@mﬂmaﬂﬂe mﬁcﬁmmm’rgn mygm efit ephcatlon to

B N R T TETE R B

theabstn Suﬁﬂﬂ@pﬂ@kaf}‘dtlc Hod#3ifb @Ans&ﬁﬁraﬂ@ﬂ 'ilﬂﬂ’ﬁehﬁ' Goli, Bacillus
anmyl oi dosi s, hereditary cerebral amyl ol d angi opat hy,

Fam | i al BrItISh Denentia (FBD), Haenodi al ysi s-rel ated
15 anyl oi dosis, Familial anyloidosis (Finnish type),
Fam lial subepithelial corneal anyloid, Type I

di abet es, Hereditary renal anyl oi dosis,
Pituitary-gland anyl oi dosi s,

(
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Injection | ocalized anyl oidosis, Medullary carcinoma
of the thyroid, Atrial anyloidosis, Famlial Danish
woeomsnsi998 (FDD), and Downs syndrone. Rel at ed tBCT/EP2004/013426
anyl oi d di seases wherein amggoid fibrils are detected,
conprise, but is not Iimted to, 20 Spongi form
szém'dz'e pSudh onpdlandy phimuBSiyer adi varioue sapezieelwithiﬂ Hieogendiasease,

lial Creutzfel di seasg, tropic prio
S Gt ST e S0P e R Dl e LG e alsd e
Igg%z&ﬂﬁﬁﬁné%é@&ﬁﬁkﬁk Schei nker Di sease (GSS), Kura,

I nson' s di sease Hunti ngton's di sease, Fam |i al
army of\s apeprcsetnmtmeévlut soi-dnuEng exatirsy, usafud emmssmmvectors for

t t di 25 FEurth
et A DR A 2B el e iR e B ieia] igh PR E g A firtved
fre@Rh&clally R ildble ﬁﬁ%ﬁdsQ:oﬁfpri@in%%ren@t[(ga&%ent%f eheaidll e
of such disorders is Al zhei ner di sease. O he

keferreslohiag dector 0BRS 28 KATAEL FF) 1Zéd31[if9ﬂ oyl a@}s@r@m@ude
o8 SO S5 P AFSRIELRR R R, DAL, Sratem) iaghe

(Fbmegs dadishl, WisCor3ifr, TS AY. sor ders, Vari ant
Creut zf el dt - Jakob 30 di sease

Ger s Thapresalt AaYREEPa rfmﬁeqﬁ@mﬂé?s lasfs@“é% sopiaming the yegtors of the
?% }ll{{%ﬁ&ﬁ v@{l&%‘ﬁ%ﬁe nu%TB@ Liiad h%ﬁ@t?eﬁ 1n'E>atH3: ho@leell

usmglldncmreualﬁfonmtwnsyamgfmtmanectdnsmsﬂmdm C]Flomample the

Db BT A ekt S P A5 o
| | :
Tﬁ@h@stt %8'11 MQ ?&Q%ﬁ%}&%&@%ﬁpﬁ&@ﬁ Prhdfiliaft %eﬁ O lower

anyloid A protein,” Fam | system c anyloi dosis, such
ed@ry‘eamhosiadellt seaisastyyeaast cnsll asthobpsticel] canp aiptdleirgtic cell,

S A AL R Sa S e R B PR R R post cn
cdr BY $IRRERANfA XartPEOS) edlSdmAPRos dﬂ@&hﬂ?&fectlﬁﬁ NMDEASE, dextran
| yzosone anyI0|d03|s Senil e System c anyI0|d03|s

nedivtad teansteaon ot elsctmnoyﬁmn @il ¢t alRasic Merhosis Modpcular
at hy 111, Famlial non-neuropathic
Bﬁﬁ%%”ﬁg s, Fbreditary cerebral anyl oi d angi opat hy,

Hael mghhabtyxsaosorrsgrbtamecdm bergtdioidentiy ohami hricaé of the target
anyl oi dosi s, finnish tyEe, Fam | i al subegl thel i al
clepienis At theprpsant nvention [hesgiingladeeSut q1e nabiiimifeq 19, spigryotic
r | @p I
e ARk e PR GOR ST 20 PO, S IS Bl ac
wetyas pf(lkary&hb ihmists s5Qclaas/ E.ododioamidsB. sbwiloni "ﬂleahe:ttrpmfelrvcbcells are

ul mpnary di sease, and F ot r ophi.c
e BPOE 1Rt Sor paby SYier it B DU BL e S YRsRHae Phvotein or
‘Rgéssegfiﬁéﬂgo f‘bol?ﬁébtldé%fr bedt¥in B 106 hhtvral NakLr e
Revi e scovefy, Vol. 1 April 2002, 267-275.
| n oitbe bodiof ltlnmpmertt revestibi swy also be ayeasirorahsr dengi. In yeast,

I t.h bj ect
AHREOE YT P i Ry BB Dl TROTS ot RGBS Byt Por
alé?vléda Sed, TRyt PROBESIS $n MAEusor B%@sz WOSIPL | E)da Alfsubél%z‘ al,
i nventi on can be adm ni stered t human s

@Wé’p‘bb%ﬂ ASE0E- &9%&6}(@@%@@@&111 u1r3t @88%@%%)% al (1987)
ﬁ%ﬁﬂ% &l and? &ﬂ)tn' V@é‘?&% fS%T‘Peé%P* XPﬁ?iPst%zﬁr%z Egs :516-544

(MGE aﬁil' Dk M?ﬂe&dbt gejzbg;wfm f&nst S&c}h@hy;g&:m, iRdle. $trathksn ef al,

pri mate, g .or for veterinary
Cﬁfﬁrgﬂé@sﬁﬁpo’égr%ﬁ \Z‘?\l 1d§gg]éﬂ%£bf human 20 di sease.
Regarding the latter, such animal nodels nay be usef ul
for evaluating the therapeutic ef fi cacy of the
pol ypeptide (e.g. testing of dosages and tinme courses
of admnistration). For in vivo enbodi nents, the
contacting step is effected in a subject and i ncl udes
adm ni stering the anti-ApoE-CTD pol ypeptide to the
subj ect under 25 conditions effective to permt both
bi nding of the ligand to the plaque and the
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treating, e.g. the destruction of the plaque. Methods

of adm nistering anti-ApoE-CTD pol ypepti des are
waele®siostesl in " Pharmaceuti cal Conpositions”. BUI/ERIID€013426

dosages of the nolecules us®&d will depend on the age

and wei ght of the subject and the particul ar drug

us edChe3®sT bﬁhahWient&cpuﬁaQ'EBol hegaprdkanyatic &l sisbas E. coli, other

directly in éﬁ ellmnateAEE]éCTDconta ni n
enradpslasiagas SHch o S s PEREAL. Replh JRTRIS e Rlqmsitigs or
otﬁ%ﬁote@@ﬁcﬁ gl b&leRafERNtd, $Rhbfbied afybPiFedted. t y

The pol ypepti des of the invention can include
co rrpTlmmﬁaenbimvrdmtngl fafthecprovidgs ha$tr¢ells; garietigalt engimsred to

ARG SIS, SR B

n@ldiuﬂa&m tﬁé’fﬁ%nu&fhﬁtrbﬂﬁaédfmm the @aﬁ d@ﬂ usmn@emnt ed by
the addition of conplenent or serum containin

transfopmetiern transoptiqueat ln@%@@ sypthosis s The Pfﬂsﬁléfdégefg@&tséa further
ol R SYAERLL AR ShghEca P UERELAe BBl ARERIS

infhtioa] Whakmgues pﬁlgrﬁudméoﬂldﬁseﬂmﬂi dp&edlvb)assmcmtmglwﬁl a
through type A scavenger receptors (Ml an
TegilgRry seqp@wéw&r g, todhe heti cal mhe@ fives I%leeﬁ%% of the
corporation of Iinmunoglobulin G and
an@fg[,&%g&tﬂg Cél%o onent Cl g on Uptake and Degradati on
of Al“lzd‘lmstreaﬂ cmn[he&elﬂgbermu;(hmodc Bbitraellssuchys Wncanmighlizn cell,

. Biagl. Chem, 000; 275:.16941-16947)
o JeE PRYRIPS 5tinBien 9 Sancitl's R P HAEh S daR Do grPrplfgyoti
celj_l[l gt{cgglglaqgactgﬁalr&gept or mght play a role in clearing
di ffuse, 3D6-i nmunoreactive, Thio-S-negative plaques

and I@Ubdﬂtﬂt@mstmeeqmleman( sAnsreeknDithe Mtaell carche effected by

ai%?%% Sihaid SR A LR B R dos B mimrecitg” M

Bftibs $DAEHUC o RE( RIS MeflRROH Motsdulay BlOlOﬁy) The
rrec ani snms _bot h i ndependent of and associ at ed vv|t

hast eqllsgrntainizgenaciithepolyguslsaiides of thoipgenties: canbs.used, ln a

co Entl%%ﬁ 31%%9 gidﬁ%a n’cﬁ&gen?é%@i& e?ﬁc decﬁ% {ﬁ%qg&@%& ﬁ]&ﬁl%nt
(mﬂmm&t&f&ma@RFX Das P, Howard V, Loosbr ock N, Dickson
D, Mirphy Anyl oi d- beta i mmuni zati on

of f ARy ok wtqbéedwﬁecmwﬂeal BN HIEr 6% XpTessnRs FRere of the
d1l§5}‘§ aﬁﬂ}od?s GF the#r%%ﬂtr ARehtigP O aridd Madsmfiin cglpcﬂlﬁé’

encomnmpasse e present invention Is a neth
syktehisicag alsp ba lah@ﬂoya:g to aRpeks renmnbmt argibndies.he

Ehesantiies p & RS pREREnBresrocl Sy ol cols

Fole4ehBRIEhe PAb ﬁ%ﬁ@cfd%&%ﬂ%qﬁér?c@@ i phae dkipd tor that
system ¢ anyl oi dosi s or ot her anyl ol d di sorders. Use

ingfudeshasuppesssip ustdrccadenistg et the ﬁ@pkab@y@m arjdrp/eavtgrmphege

prﬁgeéng) %ﬁ%@ﬂ reBQhés d' o?%llsl(?]lgo ratcﬁ caﬁx %ggti% Olg{oda? ﬁac%enal

clpBe Jahﬁ&'sh rém&l &Rdd) Qﬁ-tﬁil'@asd)tﬁwabtﬂs 86uIsédto the gene

spared and high | evels of the agent are delivered
ITHprotein pyd tsée‘tfﬁ@démpéh%\ﬁ@fi@ therapy is required.

Trea ¢ n

can DI LeASRONAARRockih Bulpforl] GRET Iy bl bl ifhont o
ardibbéien éd. g. \seFvs,) atd\@@ﬁ:ssaﬂ anmeyeissceibsuch es Piahi {see, e.g. Powers

en B st Bethedso go N B3 dba rsgiagr Saedormces.

Phar maceuti cal Conpositions In another aspect, the
present invention provides conpositions, e.g.
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pharmaceutically acceptabl e conpositions, which
i ncl ude an anti body of the invention fornulated
wo ogehkiors wi t h a pharmaceutical ly acceptabl e CBCT/ERI004/013426
As used 5 herein, the term "#harnmaceuti cal
conposi tions" enconpasses | abelled |igands for in
VI vo I pagpreéeried ewbpinaent; adibegdiss trecpre lm@dsnm?@mahwscells

t |1 t abl
PSR o TR G P TRoit b flicen
bifidsmefrsgromtstbdicaf incdei @Igﬁese&{@nétéiﬁ)‘i'drbf ECHOs8s (1ﬁ$lhbhng
dijﬁe carrier is_suitable for intraven

t CRRiels describeghn brkarbond, h@@mdé}%‘i% Zrod Nagloidad. Ssi. USA
7?@?@8”4 ), ﬁ’s@ﬁ‘vﬂ’thsé DR Qeléﬁatge kér gca{g' e ed in Kaufman

I nfusi on Dependi ng e rou mnis

an&Shapt((l\%Z)dtz{nstwIdISQ 6el- 6?13) j@pﬁpﬂdcglgc ?ﬁyhnézﬁe (gONSGd

in a materi e .conmpoun romthe actjon
i B andSee Rl CHES belsing Sratdrasha tapsgonifgnimal, e.g. a

tlaARChicMARSBm AN QTO‘? erReMBdthe ERA 1§? m%ﬁﬁha{r&%gﬁhéﬁal EE{%

i nvention maybe in a variety of forms: ese

i ncl @maddlﬁmwéh@mml@p ablmqule;ncsem:ecﬁng theativersidied d

sol ution

“9%%@%@8%@%@#&% e 2 amip Tt ey el e Biedcarmy agditional

PERSIUBN8s sclqBBAcRE fat r&uldes re fp@féw&{ 8 thk W@&%Pﬁﬁ?os@é@ls (e.g.
supp05|tor|es The preferred rm depends on the

ofiging AéEcpligasion) ard @éﬁﬁeﬂ:lg tazkdr ganesn dl"herﬁe]reaprblﬁ 1ngrker gene

AR Uk o B s BELEHe vEROPEBI P B el e

UECPaIﬁrr]NISJ 4 13939)2163 UIEBH A86 5tamdtOBED Uzzeﬁof ébt’ample typlcally the
| stratl on of humans with anti bodi es.

% FegkergeRre on %ﬂ?ﬁﬁhﬁt%’ﬁé? deigs sichap &4l & hxgogycm or

PR ST e A g e
sdmtablépmﬂeeﬁgales pmﬂlyhaethblchiwdrﬁfohaﬂmddusﬁlw @XBR) gene (for use in

tra I nf usj on ection, l.n another
d}éﬁ; }/Fgﬁ ‘iﬂﬂ%ﬂ%a te Fﬂ@c quplifiptienyend, the reo gene (for
Gadgkabaions.ed by i nt rarruscul ar 25 or subcutaneous
i njection. The phrases "parenteral adm nistration" and
admi Hi & @ﬁmﬂ)lqma smna foy/tecambinsetexphessimnrofmpantibodg es
al% g) |str %., t han nteral agdtowa
Hgeritiadheperdh e B onipRct PeambRA TR sgBg cctor

endotig ot thmahﬁﬁdd‘f}'ﬂmea‘#)ﬂ bh@URIMSody Hgﬂt@:‘ﬁﬂﬁﬁb‘ lir®foduced into
intraarterial, intrathecal, intracapsular,

dli’fﬁt@%@r"@ﬂ% by caleipmrpheapbatermediaied wastention. Yithin the
re'c&g; ){p&@ﬁ@fl V?%télgﬁé ?0%89 \@g %ncdul %g?ﬁam genes are each

opaniit&reh}cmﬂ&d to enﬂtah&ﬁlprﬁﬁioier&égﬂatbﬁ} eléﬁi@nﬂs I1é.528drRied #Hom

e n_and. i nfusjion. Pharnaceuti cal corrp05| tions
S{t’% c@g{v" plspeiugnddhe likeesugh @s 3 (AN eenbiprrer/ AMLP promoter

el SRARE 0133%?%@%%2“@%%3 iB8Bter KARO dandiif o

difioer Imgh &tveld oésfanscsptmn ofthe gmes OEim esor@binani expesssionvector
| i poso nr_ ot her . ord trycture s e_to high
ot BERETR DR Staeon i biadlonisdor peleiop a6 KA1Q gl Pahasvedeen

umf&te@mﬁmw%ctbflﬁsqlﬁg)ﬁie@ﬁdtfaaﬁe@%lee%ﬂ/y Pﬁﬁ@&%%n AHelsefRcted

t he é}etlde in the required anount i n an
tfwﬁ?l’ﬁwm secallslavaeeitltuyid fp aloav for eaprssgombf thetantihodyf heavy and

i L L AT
mpleeplar bldldgz téohGiupPiratised td PRp@ethd/RcomBIRANSSDreRIR Rctor,
sterile icle that contains a basic dispersion

medi um and the required other ingredients fromthose
enuner at ed above. In the case of sterile powders for
the preparation of sterile injectable solutions, the
preferred nmethods of 10 preparation are vacuum and
freeze-drying that yields a powder of the active
|ngred|ent plus any addltlonal desired ingredient from

o, M 1
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solution thereof. The proper fluidity of a solution
can be maintai ned, for exanple, by the use of a
weoashsgosuch as |ecithin, by the maintenance PET/EPE04/013426
requi red particle size in tHie case of dispersion and
he use of surfactants. Prolo ]%ed absorption of 15

b

f’ia%fé@%ttt%@oh%t eeliseledt ifQmisansiarmisatso peltrgh thedisstieellsyand recover the
[ t del

ohfifidy i ifddlfe SOMRRE' o AaiBie, SORThmdRlestRh B deotated by

a@’ﬁhathhmmélfbgapm wltthdllhstaimi Atd‘fa)rpfeﬁsent i nventi on can

be a dlatgy variety of nethods known in the
art, @%&’3 st ’H’E‘W arinoths antipedynredestioasystem
phe¥ ﬁk?r@ﬂtﬁemgs aﬁﬂﬂ&d?éss{nr@h]pﬂ hd e fegfoéla%/ g@’&g%rlh‘ﬂgh.eﬁgl on

or infuSion. For exanple or t
eappplecthe Fodemaine [gGtmobledyle asaglyb@sy:mim ftiaspaagithe QY7 in the

Cf S8R RisgPtadinhistbe ¢ B Sodlisenionnnih bignicanargaype
OB ABCHSHES:. ABh bekR dABoRBH-IEI thl.{h@nsf %lg y%%q églﬁﬂgd &

admnistration wll vary dependi ng
cffecion fugctiqms sradiated by Fa lreqeptwps)snd ¢oonglement @l (Burton and Woof

t 25 kn t
(B M AR IS BRI B8, 1
onpdpielee ldahib@dimerﬁ QP BS idohim BfprédiRed M@ﬂiahﬁﬁal%rbx![%?essmn
tered with a needl el ess hypodermi ¢ injection

ad mnis
@@t apgyerriatelygheosdeics de wgpidue eetaesppading teoasparagine 297.

A e g G B i

wel | Aktibudies canl adsotts Iﬁﬁdum‘ﬂdiyl £sarsgativbninilt Fer BtRF2OIUS
ent 30 No, 4,487,603, whi ch

| nventi_o | yde;. US Pa
iRty %ée§49a9:~%’3 41‘—5 Tings ABPeR of GXnresing @rAnghegy fothe mammary
g%%? PR RDonTRaL AL, 20 oRheuBIEG-SRud 8 AL BN Emik,
speapiicapompler andfiurdéio acidp pwcuihmgthb antibadyt doffinteust aidigsignal

No. .4 d |
sGEHs To spironar Po B Bpdin ARl A pich thscere ?nsan%Qals
1n3111@5d Q&ct&98 tiRedih Eﬁggﬁﬂﬁmaﬁterég T’H@émﬁ)rody can bﬁ purified

art ments; and US Pat ént , 196,
§ ‘P%l@sOfafﬁrm@mdlca‘dm&guw dnmtly system O course,

ﬁgﬁ TS CYP U RGN B i Fab S b B e ot theyisplay
hlmammldriGSGq’lfenbé‘l end/bwvenich 88 nfdbefalyledUTRd &ilidody n§dy be

sure proper distribution in vivo. For exanple;
pIB 5-m By desisd dpaniity BeiBg knewameibedsdioy chiargpleythe antlbody
[ T apeut i c
e ARG OSSR S il AR

urfder muﬂmtrgobonﬂmbnﬁx@m[bmte itknobthinBs amie con@rniEbR oS, tﬁé
e, g. US Patent Nos.

RIS bETtubEss Srihaiey bsarivhent rpstindslosis wel
koD tiERe Qi e@in HRLA (}Qa @11@#! 25 R 'G%Qez‘ri‘c[ En‘%?' ﬁ 5’?; jd vely

transported into Sp ecific cells dr or
P@mﬁdﬁtm@mdwgat(sctlm ugKdetli v]élmyul(lsts, NYg (1990) vol. 12, pp.

PRSI Sty Eli e S s (W0 g sen

Fmﬁﬁmmsbolm@deﬁaccbﬂﬁﬁgRﬁth%hﬁvéhﬁ%ﬁ’%ih%/ea)lso BeofrefXedp! €,
a single bolus may be adm ni stered, Several 15 divided

cogpaasialiyy B@namwwrgtf@@p@imttdaemtbcm hea dasiEeifay., be

RS A0 e RS 5 s,

InesHepkiatohyMass)ant ageous t o for nmul at e parent al
conpositions in dosage unit formfor ease of
adm ni stration and uniformty of dosage. Dosage unit
formas used herein refers to physically discrete
units suited as unitary dosages for the subjects to be
20 treated; each unit contains a predeterm ned
quantity of active conpound calculated to
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produce the desired therapeutic effect in association

wWith the required pharmaceutical carrier. The
wapsiosioegtat i on for the dosage unit forns of thBCT/EP2004/013426

invention are dictated by 4and directly dependent on

(a) the unique characteristics of the active conpound
Dand Didgaostis Metholdar t her apeutic effect to be achieved,

ek Lo K5 e il
h&EinSEARL étdildYndrBin Hal&liwigly 8hin vPo & L&, Yherapeutic and

non-lirmting range for a therapeutically ofr
propoysticadilitieal | y ef fective anobunt of an anti body of

the j | s 0.1-20 my/ kg, | f er.abl - 10
o gt oopep i by I Bt v e fadoBie et fahous
ddtEdtig tpratende %%Ea@f D|iﬁ3$z§'ogg. gl, B ioRgical Qamllglg,, sueh@g al
a

ng/m'n to reach a dose of about 1 to 100 ng/n2 or
bigbsyuar i& vive (e.80 imyivaPmaging inghiubissBly fragments whi ch

have.] owe | ecul ar. [ | . . jate

oo R el TR o) AR o MR Wich S B S 2
infBi@iongdl @ﬁcﬁ@? détektifs form@adon/eff i/conpl éik beBvdeyiiRe atibody and the

severity of the condition to be alleviated. It is to

saep O Fowsihed ron glspariudozoniariesupelerange saipplaée-- a control
r.Si [ :
sHACLINPAE R0, B ARt g Rn UM SIRAL boplon
beteeead the ngtibalyt dnd thestinvlelteddtive éetheasuing foe ther efessiemaalple.
judgnment of the persqp adm nisterjng or .Supervisin .
Ahetega fien Rttt By Binee! RBoLR e rrmatifn of fhegomplex in
th@%aﬁ-gf% Jr30GES reftive R thd cHRFR bANAE GrNBeER! @indbeaRla@dof the
are hot intended tolimt 5 the scope or practice of
pmﬁﬁmebﬁApaE43Emwmﬁww@mph.The phar maceuti cal
.(.:? Hggib%f %@g{i)}ﬁ(ﬂ%}ég gqﬁe ; Iioﬁgrﬂrﬁg .anI nﬁnc ltigggy Sf the invention to a
sﬁbﬁé&%ﬂ'(ﬁﬁ&éw&hﬂ YofhdiRalof Y @oRPRY Hetweén e andbédypadythef
the invention. The desired therapeutic result is )
subjesit.c Bh¢ getecticassteniandnadnde detrsminspgtlpentionfor dime ofrformatéon of
t%ynﬁ®%y1of the di sease or disorder fromwhich the 10
qnﬁﬂ (Qual being treated is suffering. A therapeutic

anouthe gitikddy dighhdedybeafiretiteor indirestly tibelted with aaletectable
anount which serves to sl ow down or stop._production of

subsiAnes i faeifitde deectioniofihrhaand of Wb orpcanfibern Beiie ¢ s,

agebet sliidenl il ga,g&fs% & &tstﬂ?étic%&gps[ Fia6reb&nt
secondary anyl ordosis), an relPeve synptons caused by

nhegiats, uminédcemayatddaimnged radioatthemapteuiniscal | y ef fecti ve

i Farplssr Pty Sy huubehid) theaingiR pad et CTD can
bg ggtbét@&’b& BRLAREIdrSisub By LithethERSIARAY bbEA IVthe ApoE-CTD

ective anount” of the conposition may vary according
ot unbolind kitedyu Elonsentionel dtiestos essayace) baywed, s.gx anmgdzyme-

Mei ght of the indivi and the abilit f the
ipfintiosu ety EEIEM epRoinilefbissy sk ¢ e
ithdhotisteeemidiry. NeUBRE t labalihy/the hheibbiy,ahaprideiceiof Ao

one is which any toxic or detrinental effects 20 of
Clkecandiepesayed éma pampla biweicgmpetition irpmupeassaypeliiisigsstpydards
la%%ﬂgc{ With %lde Hasget s%lbst‘gihce ah{i' Gh ﬁfﬂ%’éﬂ&f‘&r&c oﬁgf ¢ehhy gxample of

osage” preferably I nhibrts a nmeasurabl e paraneter
tIﬁsB @ksay, gﬂé@]ﬁwﬁ) glaat Eﬁiﬁlilé),ﬁhoglrab@Idd\MahdFlﬁdmﬂ)ﬂhahnﬁlﬁﬂB'to are

about % nore prefera y .at ast abqut 40% .
C@vbweﬁiravﬁhﬁw o Jabgllpd alyani?aééb?u%g & fheewge eleddiaand iy

nore preferably by at |east about 80% relative to

untreated subjects. The ability of a conmpound to 25

inhibit a nmeasurabl e paraneter can be evaluated in an

ani mal nodel system predictive of efficacy in humans.

Alternatively, this property of a conposition can be

eval uated by exanmining the ability of the conpound to

inhibit such inhibition in vitro by assays known to
the skilled practitioner. A "prophylactically

Y B L o a - o . o o,
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30 dosages and for periods of tine necessary, to
achi eve the desired prophylactic result. The desired

w@e@plylogt i c result is the inhibition or del ayPCTEP1004/013426

out set or progression of s4arptons associated with the
disease it is intended to prevent in the individua
dptermiged.t Theemguntpf PipeBICTD isthecsanmplpisdphsisely prapotivsml to the

] ' bi i or t t WD 2005/ 051998
Rt 1850 o8l afod e of i sease. the
pr opFyioaétiogdd dychedrhetolry RbE@Hatibdidles che bk BicpatddaBince

t he .ther%geutically effective anobunt. Also within the
anfihndicsabserhdighhheing wavelangthigiupstoabapt 3 1 my, thn fantdsbady

- ' ' L st tigns for use .
ol Y D B L A B S e 10
nendaddpreferubly dvee 406 U A vaesy b8 kuitibdaNasiebdes and chromophores
appl i cations include the use of the anti body to detect

Tetiesfraterh LA eETB0 B Sdeicat Ber b rand Rrarthds o #h (1872) dpnual

Revidw O‘K BicthemBHY 148848588 Q”hp gﬂ%&di@ ca(r‘lq:lel lﬁlgélfeﬁrpﬂﬁq fluorescent
patient having Al zheiner"s di sease or systemc

clanoyropholegrsypsdiy convenitivnal protednadsisach asthosk decibsedihal.S.

. : ; . e S
P B LA i LA 0 S g
nﬁtﬁbéﬁfﬁthel@es%ﬁlﬁ pRiEARES MBEcriBed BEASE RS x AHRIRYyes, which

_anyloidosis. The Kit can further contain at edst one
ingtidietthofladrescsing end rhoslawimess Agiodgm gsaipoo foftudrésepapeutrioonds

agent. .The follow ng inyention is further illustrated
BIE hernp Beriath  Ge ey ST apfyrRoafior Ghuegronpare, e
atibody e Pe asedfty dbfagtthé pisdncd Gr 1JRAEsARIM SMAS ABBEAITD in a
ref erences, pending patent applications and published
sgpeRlert: &, usng Buoresseniuglsenseomhisyclapptinfacal on de®napktion
: xpressly incorporated by reference in their
“@%§$$§¥5. While this invention has been particularly
showimandoliesciientistel, suinte perfof@ee nsiag thaRiboiRs desribed
enbodi nents thereof, it wll be understood by those
herginy (Fog exampleHae aptibody san emthesised drithg bel Guglbams and
® j i depatrting. f
YRS LB L AT BE BuBoltbb O Ied €8 bbb B el
orclebélfiendig gioupnmboeskanipia mphelator cAntbielattdyheditbties antibody. The
osition Antibodies fhat bind to ApoE found in .
aﬁ&ﬁﬁ& ity coiAtet @ adislogicrkpichailion, 98, pdied serion o tissue
thHBlen¥BhRr&RbRCIRE, WHRPAD RIS in DO Gepdrii
Dfaxnphagéni l'ibrary Faggg%ﬁ Ant?ggg%mgggé s??€“¢gg
wpshed g renigyetimbolridandibgdy SBw preparatien ssether papsedoag., using

CID, the diversi in. the |ight and heayy chains are

miisbbde AT Wedippdoousillo (8 SisP i henvy chai n

CONSO$ tsure, tlﬁ@lﬁb@?’(ian%bﬁjnﬂhtﬂsﬂ@& aBBBARI of DAdiA3, AQfer
in which diversity is created using synthetic

DP- 47),
biaﬂing@ﬁzi oashipg.dhe antibodi iz labdllegosiordas ie render itistac@bR.

o vor s fioodl Bl s by bR RRbh BBk aB30 e Paflsis amay
cénfheafsedat admknestiq @I ces, tokorcappedictd dapldRgsudh \ee fiswldtyd
rom natural  occurring sequences of the

S qer'ved ]
cellgnR B%%ﬁer&f igpaes, pad thedikeh, QEFPwss, dhe Potwn arar ean also
mgﬁﬁQBﬁwrHé&ﬂﬁ}a%b@%ﬂﬁ?éuimsAg%ﬁﬁbT%ﬁain repertoire is
d ool o

erived froma nat ur y rearranged |ight
chai Methodg oéprodssing paypdptide aamgs seuteseritas, &.ag itDENRBAL of

A ABEN e B BRI MO Lyl or TR el SR

270:103-111; Ge (2000) Nuc. Acids Res. 28:€3; MacBeath and Schreiber (2000)
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segnents and with somatic nutations in or outside the
CDRs. 10 Control Antibodies The foll ow ng anti-ApoE

w@pioshosddes were used as controls: 3D 12, a noRPGEBEEP2004/013426

anti body that binds to CTD,44VLDL, LDL, ApoE2, ApoE3
and ApoE4 (Col abek et al. Biophysical J.,
Sdi8nck@38:1760-8Y63;EVD, 0184803 tand W O99¢B1 7@3 A &  tPedypteptidEtor the

Vi b 1986), J, Biol,Ch , 15 261; .
R %e?&eéﬂil%seda o gSBEbEEg Ty Al TegRTD
a;%éga'in% l@gq Ziil?o%g@ene]tic Ri@bSystnd 2l etﬂ%{@%&a‘éﬂf&} @’éﬂci)fomia,

Preparation and pretesting of fibrils
UsSiAp o BioReboticeiianseidgd, WK p nllspireayrsubsithticam by, for example,

S T e o AT
a PErIRY 8NtSa el O hctylamide] £hafbsd aVa¥ker poBmdde. NaN3, wi t h

Subsequent centrifugation in order to rescue the
any| Bowexample ghepatayean bepmatriy of ardibadigs,o8.8., waidescribed in De

VR Gt A ORRI Lt By R B BUT i g 2P o fterin

ai® g HRATHiit S PFBBHEptid@PprdducEomBlifatedf andhe @8 preBged
fibrils is known in the art, see for exanple Skinner

pelypentides pedmmobilised nthe fiigpat the beatioppaf theselly t was

det enm = 0

sopar LrLiesy ey OHEE oBileBe R RO IR G ity he
extasiEdinding FBRe T o wirh imemobiliked aRES dyalom (RO dFersinylserand
3. Preparation an retesting of biotinylated CTD
hgmnﬁ ?heémeham?g’el%ﬁea SRfiivsTaEr ol B RSB ds Rwlsg 2

i, Qi ' was perforned

1aBEfRd Robld, 10 JHET pHRES ?fntﬁ%g‘:’:%%%’%ﬁ% the met hod

deschifbxmthtion aboertbeextsitrod bindireg atreachi akireds ¥ biray ¢an be

of 1/2 and 1/10. SDS PA 2005/ 05199
siBced 8 SR P Bz B DS « iDLy BFEeY i be produced
i RpRéda and@Sed RRJMpAFL bihdingPFoTISH &L, 0P Hft_hfg?ét add Anb@tdrBet.
of© 1/10, three to five of the five possible

Tbumant.iigidata}rr@mi) e hesusg el dpatbiy | individuplirpenpbetsi of the divergity
i 1 D. : i Ot |
B Pl TSP LU aBRE i BB p B br more

nfoldcubure of the nolecule. Al CID and NTD used were
| abelled 5 with the sane protocol at _a ratio 1/2 and

t est Eustilhanotisr gagedinesh theinpationpgevigesap aretipdopr detecting
VEIRAA, S 1 OGP ERO pIt IR AN
adlamadteriredo hGTbjecti €D anatenthaaingd lnhditheti s eliseasor ybteatic

hi b avi di bi ot.i nyl d BSA ..
o nion B SRy R BRI B D AT o8 SERF R G
ARAAS I W LihehiIBF MR A ing 4RI TRASMLRO it 4RO B

D before and after urea {reatnent and binding to
AphB-EHa dentaiing magueo fFob EEplashes swnect istxaagedee.4:, by NMR or
el ections.on fibrils and ur-bCTD In the sel ection
° fté’frg’éfﬁp?llféng?% was to select for antibodies binding
t o t BRamgles 6PIBEIS ¥sdfel 3t @b gl iMa@hy trPh&bokrd fick Wsth the

first round of selection was rfar n fibril.s
prosehiicaely inchids sediplebaloensh 281k éﬁég??b s 3%erdrsb HedC,
1884.brd. | ' )
SR LA BRLAPD AN-LONR ONER el e
resBsankte uetil e labelQ posigoh vMitdnglisbtvpeeddiediable byalpskitt@imission
re was_an enrichnment of 1379. In a second

t he 5_an, ,
toppoeaaRbyyt, PR hresannst; shemiymimescess sushgs BigLisainpndengymsige
8- ONMTR 35 peroxidase or phosphatase. Short-range radiation emitters, such as
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A pre-screening was then carried out to decide which

round of selection to chose for a high throughput
wa@ensesioghd whi ch antigen shoul d be used. Ther BCIHEB2004013426

significant difference seenisbetween screening on bCID

and ur-bCTD. It was, therefore, decided to carry out
isatopésytetddtabdeignghart-mgedeicdor grhileeswan bIST Desahoydd nl1Rb

th .streptavidin coated bCID. As a negative control
afpenside gl St Pl pa ooy rpeegef el fuodS iR Foo
exdmpRe FHENCR s A D BIAsTU0 ) R ShimmaksiBRBINEaR or e
than 2000 cl ones was perforned on coated bCTD. ELI SA
R@lioinemunpthd qrmEisevier,dfevalodnfar tegheiguesarlatinggo samadiolabel of

R aR B berBb AT TR Mot vo BT el R Shfal yeec
f ur t Rehdioldbb1ANRARA QB AIOBvEEDhER @134 bO 1AL for iR Bitro diagnostic

Sequenci ng was carried out for heavy and |ight chains

tegiandhe pracilid ashizdy oppisotapically-hebicHed Head dancadyppan the bty
N N o L R

artibodgs were screened after round 3 (23 positives) and

216 clones after .5 round 4 (21 ositives) . of th

sel cBrreigesor fabsiline polymaptides B@%@ﬁe gt actianisotanes fouch as
145CHe8ne d25afitenst Ctd - .

?10 r%’e?gof S’[l’polssa’i tg)%gg?r%ﬁégfg @ﬁwEﬁogA ug(l ﬁ’ggg%n[)ﬁ&g%mg
pré6&iurdshere deschibed of USoPatentt N dgid2i#d8s Iohinaiimg dritvars 14163ling,

T. | yse t he .sequence ta, .conpari sons .of .segquences
angt™*§ T ling, rogediien s & vt AR AT O P AR IRl AREPRdES, are
dfgs@ﬁﬂ]géﬂ%.%g:by@ocﬁﬁé, AISWAS Iﬂloc nMEl ;[bto)i’iei: PYBBNesnd Practice:

ifferent Sequences, Wi identify a clone” as

Pidut@orednd dpplinvgon@f déoraciodaldirttbedien&e Ced Riologn

S b 8 e P P B
p(ﬁ%ggde.i A0126) nd fR rbfefdhtesCdiRil thes€lflUOHEE: proddftirdsIbr

~HCDR3 diversity = the nunber of clones wth a
iodireting polypertiley sepnpmantibgdiepree desgabed bypHuptsr ard (reqpwood

L9451 N.S: 4 e - h%. i
S b Tk on s Bebid FLPRL Y Brodd BB R HOR (M WEEDS
Pitbi@ttNdd8,8623VY anddj3mo,1 ahdRadiolabélhhg elemmgints which areHGBRE in
. region, are,of;;mgjor inpartance for the epitope., .. .
RSB bl b R e By Lot SYAPDin DRSS Trdefiapting

m{ttﬁ)ga%'g G d&bxﬁ%@ﬁoﬁw&&i, VLS 9h 9@3{3%3)%;?&2.%9951@%%23;

sign o versity of the l'ibrary is suc
Mahdialomid, T @G E§9) Riachieant/sl 134290-Fdy endaMokrilsort, IM.adt aRCDRBL)

Wi th tati [ e ot her of , t.he heavy..chain,
ISR R s e B e
' re ; :ad he ,ar,,[g,g i ant i bodi es
R%;g@éﬁ’?:i%bégﬁ'éﬁ\%gﬁhgssﬁExﬁo@i)b?%} ndi ng;@?om\ﬂ_m, VLDL
Redisinguanicenical Dateationtof Cancepl Meve Y ogidMassoauiddt @3 WPEH and
t he. t est ant.ibodi e A.secon ant,l -HRP,.. ..
g 3F et R RS Broded e PR et R b g dien are
dé&seabai BygHhsoReh DX ImesaM{ 1983 Y B U# &kt Mylhber 55 didne 57( TVB)
and H202. Onl éLnon-boun_d ant i bod%5 i s washed avvaIy.
Hpptawishy D 6¢ &/ B934 4 14pphed) Badiatserypd 834 a2V and Bucklsy, R4p e
b bl {3l used nonocl onal anti bodi es
“Qgﬁ%ﬁg?%A%'gget%%'iogh%o}ﬁgodi es (3D 12, E19), binding to
CTD Enithe \¢hdalaf awedielapelddd dnvibodyn tHeGhbibédyt HSradnfikistaredtolBp

pa?qr)?g{, Iig}o\ﬁ/ D%fl EOL {h%/i\)léqﬁe L{trhewﬂiclzgl)l '.EheAarI]thl ct]deyr re%gttsi El?d%)é dg‘gg‘?e)d or

“imaged” in vivo using known techniques such as radionuclear scanning using €.g., a
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NTD does not bind to bCTD but binds well to VLDL. This
NTD site is not covered WO 2005/ 051998
weERansaRe04/ 013426 59 by VLDL and coul d gi ve BCTERXO4/€13426
of coating quality of ApoEd4stself. Since of this
anti body signal is high, we can concl ude that enough
gappoicirmera@akmisston tpeography. t AberniMivBly, BlploSition; dogission i s.

iRl PRCRTAPBH STATG: P oo i BE i oEetPhat Bagokhaven
N%ihag@yﬁam%w, V8n b8 wWHRA LS rddioBSe] @hitfdg@eitions (Rhade, °F,

s [ qg), danti1 bodies that are sonetinmes positive,
©oaet ’Nigs negative (sometines 2 tines negative phage

For MReietigtP e Lt g ED GRENEER BV RBUbRER Fgpes
ofSEMGhE kVfe®NR1dduseil f@)ﬂﬁog?fsié? QLRSI ir@ainbit, H@dsurgery.

bi ndi ng or probably the affinity is not high enough to
M&dsambauggd withpwiradiactive rasst eorspaings fr gbvious benefit. Some

ss-reaction w.t.n ML .apiqt j . AL
VESTRTRIRSE e Ublahedth Sp R R G eR s iyl B 0
sobeyiel. apsRpdllyan@ diffdrenas tadited toereMxBlioHiimSAonstants T1 and T2 of
performed for all 203 bCTD posjtive phage clones. 6

walsT progansdn wiffesent SUAEPIIFIES Wesddo EDRIYS FHoeIagey EloFTryFe
R

ThesEhe differamsesainehase relation tirde dorfstapts danrtiehmhan @sltyngpnirast
thi s _stage. ly 6 clones wer positive,. with.a high
agefign Aoy st opch cpati Bsicide Rt 0%%%%& ag5h
; ish Y ri } mefand! BrrB@bghdtR] orPi Ndi ng
o R o g ) e DB Qre il o
supetanamagnetidNfizhicicpomesiyt et TR oespdnsed Chelatesde.g., dITA, DTPA

t d, f.urther. Ex | 8 R i .of h t Fab. .
e RLR Fpeliles) e askBRae (pd Frdy i R PORF rofplaRenc
sbsREEssTc ol Feane?, ). Blih@Agand cabigsiause fein bhgarticles, e.g.,

variable resufts of the VLDL conpetition EL|ISA we
lepsathem 1 ¢ torabgut Hsnllnn gigmetery| Pagticlegipanr kaverferrommgnetic,

| f ] : E t
R R e i S R L
m@%ndti&QFE3OIP,nEa’zﬂ3ﬁfféfﬁtéwdndfc&her}lﬁa_tg$ﬂdﬁc tofxeeralddnipeainen bf

phage, thus enabling low affinity binders to be

trensétiqicRlemenfs. Megpaiicarrticles mpay inalude gRaPS ISR Begrsticgrydpls
¢ A el t
R0 AReRBh R DR oS ol BT

syathetic oe quiend @slyaferCiieh ne giphamsefdektian, dextring staxth antdahedke.
of thes nti bodi es are shown i ables 9 and 10. WO
A R R S

C&R‘Bﬁinggbf BV adtRel YebinCat a ﬁﬂka&ﬁ’%@ﬁsﬂoﬁ &8s ffhsich as (i)

moni t 6ri ng conpetition befwee ab and 1§Eage

substanbialdly g§ of wettrially eudamtdinerine htoptsepgye then dF asotepe and) thus,

unt..of Eab. is added to an ELI [l..coated wi,th.
s Ry i g R o fhgat M pus{ @ BBty lbicany
afBe PO HRSENABACSMAGUNAE b@dh dsREARGhENE anhidri@nareRbinmidkSially
HRP anti body. Because of the high concentration o

f
avdlgblgdd edlativshalye agish ard GH) meny Herordaied epTPOPEs 3ve bren

i ) ; . o
30 sl AR S0t K18 598, St bobBier

utikedqo caey oxwchaphémeplelin e mentshissftarpetaittiog swebstime for
.used to exclude, cl ones for, inmunohi stochem st rgtt(l HC) :

inoppafions p MR lgicaa is grertedi e UHG Ak SRPAFTBYERN 51one A iiosGer e
dd&ib&fby Plket (198BS NNALh BRGNS d: 95-83.
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big VH CDR3 group were tested in IHC. Antibodies

807A- MD026- FO5 and 807A- MD027- E11 did not cross-react
WwWOoRM/05®eh ot her. However, both cross-react edP@U/EP2004/013426

ant i body 807A- MD028- A07, i4mdi cating that both

anti bodi es recognise a simlar but not the sane

epi tMse within thatscdpedyf IBOMRedO28e mcmlﬂgl ap antibo dy of the

. th Ito th t b
i TR S SEU RO SRFIOTHaY BB PAID0S P B RO detect
ABSE-CHT 74 9@, BBASNA @ﬂﬁ’}ﬂ&% d 0a BRbETEMA aatiefRving szystemlc

measur éments, we used Bi acore chip coated with
amsylowlpsianirdi Wvece.Hi bndnmm a fibjent. Whe blﬁaaly@éher contain a least

ant.i Odl es 3D12 faor ndi
or g TPBRTEna. au i 4 e hac PUBY Benbicliy ] ZoPir o use
thB LB R8R b8 Gorfri®ited @Maﬁﬁa&&tlvmabmp@ﬁﬁbﬁl ve in Fab
ELI SA). Mab 3D12 did not bind in Biacore, probably
due to low affinity. Ab E19 and non-purified Fab 1F7
(di sed | asm c fraction) did bind to the bCTD
EChI aﬁ[ émgcon t?o ssvve used a channel 25 coated with
b BSAPolypaphhw thatBihd dXpdHaTD fnl Iﬁbmtﬁ'lezdl]uyfth@ methokl§ -deatribed
ranki ng of sel ected Fabs was, determn th| bCTD
hereingnd/er ﬁ@aﬂeﬁebqr?ﬂl s beepeyticand P(?HP;X@PF%H&I
e{a?rf %é, rﬂ%)sg h ca@ﬁ@%&ﬁﬁhs‘?&éd Rtk fid Blifue, e@ng%'@ﬁex vivo,
studresy. OWS a representative |
omhfa-subjeetse. gMnfwm] toytrebet prevdnh and/ omdlagrmsejelvmety nédls@mdexs

| ow Sit ,o.bCTDonthe ' 30 using purified Fab
S‘Fﬁé‘@%iﬂ? \m{lféﬁé%?fo%/i@%c @E;HPEE%OM 013426 61

Exanpgk ﬁseh]herélﬁr‘TH@féﬁhsd{@ﬁh Qi StdinehtiMIMFiies hoRagbIichtion or
(1HO) on the antibodies with the sl owest off-rate of

adrhigistradort 0fc%nl anyHA RS Ta aiibod wrdonsl dr imeathbisaficnswitdvRng

sSEpie el Brauh o o oAbl S Ribe B FRhE |

d@tﬁbé@ Heyelﬁ)ea% HR0bT Pdisdrdeest @ls%&rtﬁmuswdrd ATt bhtedy
fragnments wer e expresse acteria (typl cally

with tmwrmseé@ pl@rexlwl alleYiatar @he‘fml@rb Freftseyi @mgliogsig tmprove

o] b AR ARyl HBIBR 5 By

diexideiact s were prepared by ' osrmtl c shock" treat nment

of the bacteria. The sappl es aded on, .
Co- | AUERH NeFRiD. £ SHRINEPLATGRRAAD &J ) RPARtidE ﬁﬁt??twe to

tr%t%%&?& r Oy a"ﬁléﬁﬁéﬁ i€all Jf@cﬁ{/@axﬁ&%ﬁa?e@éﬁ @30 ¥RbEnt of the
I'al yzed 7agai nst é d anal yzed by non-reduci ng
liSna-vRACH s efiabtyve3 upcm slbgiel ioe snulittnie dosesadfFanistoatioado a subject, or
pl agues: 8Q7A- 027 E11, 807A-. M)028- BO disord
iy P R 80 oA e el B A B P i B Cilsorder as

A& ADE] KREin DeldrRiansxhAid Pl tBONRSnédof skéh trédemehtt 1S
i nportant that antibodies specifically recognise

pl aghe gsqdrhemls,saanearmmt pban arttbAnpaGEbmlmpde e&ﬁb‘@g@tp

i call f he
i T e S
toAdiCarhunP 8f Are&itS APSE-ETD pbllyyerldsoe. o aafl- Aol CEM antibody
anyl oi dosi s. Therefore, I1HC was performed in the
W@b@%m@a‘whlﬁbbﬂﬁff%ﬂ&@ Ron pingleror BuHipks-fepe \mitnﬁnstratlon to
th%%ﬁ@ \lr:e:ham% @ég@?%ﬁg 11 Hxi,c erfcBRf tﬂe%ntsgt%r %&urrence ofa
ente eve e si gnal
dﬂdﬁlﬁgl&g}lAIﬂdeﬁ@ertshhs@dﬂl ti on of VLDL in soI ut| on di d
not change the staining. This is in contrast with the
6C5 control antibody, directed to NID, the signal of
whi ch was quenched by fresh plasma or VLDL sol ution.
SFab anti body 807A- MD028-B02 stained positive on AD
pl aques
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and al so astrocytes. SFab anti body 807A- MD026- FO5
stai ned AD pl aques weakly. 25 The staining pattern for

wa bios/oswws body is not very strong, caused by |PEI/EP2004/013426
affinity of this anti body. 4he anti bodi es were

positjve in tissues of npre than 1 patient. Qther sFab
ant i tgqus 8@‘%&9%@@3‘3@1Opot%m”mwmimcrease”, “decrease”

- - ADO det d
O e RO e s B BB s, oo i o
differsnees pent stefistsiatip sighifivdhindjffe@ngd, Bepwesn e tiidstdiae
t hr ee, Fabg.807A-M027-E11, 807A- MD028- BO2 and
807A—%Wfé-h§%" thifeEm o syiertT 5 dntgndsd ey insddehumnaandanon-
Doe0 . A
S o RTREASLEN 1 B o

chanaetsrisedly dmormalcNPrAifesition 2088 REFERANNY DHSEAR “non-
i_ndi ng, resonance uni ( re neasured. As a

el OB RS Aot Dbt el T Hrvigisuimals (such as

chivkeisAbe@hibind, Rp@les) imBSamMmalg PYA

anal ysgesgof sFabp an)trhinbody 807’%?\/%%%0?{&11 %%Bﬁ@ﬁgsg sheep, R

dPés‘EﬂWaiHh@eF% an affinity is 47.8 nM The affinity of

sFab ] LAY 285 B02 shqgwed i lar pattern,

wi t h @%&éﬁﬁ%ﬁ&g@l%&% g's ‘RZW‘E%%&% P’éﬁ&i%) butgot ihg‘BEffz‘ to,
APk O ABedsOSprivasySyBma Ar@mbiaséib,@bémmg stedfic Mnyloidosis,

ra g(i) that it is difficult to nmeasure (Figure 4C). In
S%E‘t% slepuic yr¥leidosispiamilizlamsdeig pelynewopatowb feiiilalangleid

D8 e o) 2B DY MRS E R porcbral
agnylaith onigiopORy,-ReBORA-FRORh (?@neﬁltie (EBDY, ﬁa%ﬁbdfa@ﬁﬁé&éated
reversitng the.coati.ng.a nal yte In the two
ol R ek G o i e v ekt sobrith i pormeal

;e . - . - i nd .
0 T ek Sler sl iy Bt PO aily®aosis,
Injgetiondpeabisely amgloddosizg Medgllarg xpreawsiaad tlenyfid)j Airtat i on

! 15. Anti b bat. f i | gG . 85
AR Fimat DB R Bt friaf 5 Bons $5acomnst Beloiag o
akyl0id @B €ast R hS@in AANEYI RS alchRlecRBd RGR L GRASE H?tg @ited to,

| HC studies were refornmatted to conplete “human
Saengifosa; casephatypathirsoSpartdie Creutafblds pakobfdissasen Familidat

' l 4: 5ol ubl e Fab binders” f or
OB PIRTR =2, 13 VS iRl T8
disedseGersfompesttausgder-$ dHeinkeNBisbARRASBY @ur XIRRESLPT disease,
vector pBhl. The batch-reformatti ng1 strat e%g i nvol ved
Hiigngpy s disgass: Bytliahamyetwonhiq lateral selewsisi(A L), gandeClironicn

¥ o lete Fab fragnents are inserted
olS%cﬁbééﬁ{l@%%@tdﬁéﬁee%g’ 9

intop 25 second step, internal/regul atory
s equEmtlesmare; amytdid ogelitionkeat be defiedtas disorddhe withi dnhyabid
dFab.? . gbout Sg‘ﬂli ndi vi dual c|] ones were apal ysed by
BRATSBUERCPRTRI= fer ofangshn SRl 6f wah disoRdas &
AVRERnd ) iy di o9 ik
erLﬂiéiaaELa@‘fherN%Ir@ﬁhéﬁ%sgl%grsgﬁaégteﬁéeéf @g?rgﬁog& gé%%%ﬁg are

candi dates chosen for | as age an
Speecionn ea¢epbalopathiegSporahs CrantAfeldbiakbhidisease, Familial

f i ng. 30 f the 13 i ni ng_"sol ubl e Fab
AR 1B s Moo Pis e o DB G 715 -Gk
dibeas® IGdrgfEhne S0 S5 rBTh¥ Rk sEHR0 kesé)ém}&,t%l%s&b?disgase,

reformatted antibodies to their Fab counterparts wa
Hyatmstonsg disgase depmeifial Bitishdaemensie, FamilinbDam@RDwAentia, Down

sy%@%é,) ﬂlﬁgﬁy g’g{érﬁﬁzag%éﬁ%gé%gch a6s,31mmuno globulin-light-chain-

related amyloidosis, Secondary Systemic amyloidosis, such as Amyloidosis related
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anplification of the conplete Fab-insert, the cloning
approach is identical with the batch-reformatting
W@ R00aneyys depi cted in Figure 5. Expressi on andPCT/EP2004/013426
purification of I1gGl anti bogi es 5 Reformatted
| gGl-anti bodi es were expressed in transiently

totah@nsidec pRfkin) Hﬁﬁﬁﬁéﬂsy@teinh@amﬁnidb hle d;tue]s aSI\Eailﬁﬂiall trafstiedetin-
fromcul ture suEer nat ant_ of - (@nsf ect ed

asseqinted ppygloidasiss ?mﬂl@éﬁ%dipﬁpr@éﬂ“@ érleaSFQﬁla UL %@f@lsﬂﬁémﬂlal

B i e
F&thidilay B2ekoaddnibidoBs Sunde spaém&amhﬁm&@@ P@iﬁhhallmﬁ@ﬂmd

reduci ng and non- redu0|n 10 condi tions.

PEYRIE I, §amgial pagload polerrenstiny 18 Fapilialngp-nspropathic

bl A aﬁﬁ%fs%gfeé%‘i PGl e BHORbURR N ateq
arayloatesispF antililaf mﬁyloaiosms,nﬁrdydhtgpd ?a(riﬂnajtsubmmﬂldhn)l cetnayl -
1,3 -djt hl@dfr opi onat The | eve

argylgid, f.ype Stighsics Heged {taryenal gy Oé‘%%éﬁaslém}ﬂywéqnd@ﬁnylmdoms
InEéc%h rl‘oc%ﬁ?ééf’a?nBﬁS{doQi?tM@ﬁsW&ﬁ%@of ﬂﬁsthﬁ%he ined

sing t droxyazobenzene)~ benzoi c
araylnont]osmeﬁlm@mo(dbserncie/)e pultsonagy disease, anddiapakidl, amyotfopliad

R B L S
éﬁw II@linytaﬁﬁé ReWe\th DASDi I EROTES Ao 267275,

anti bodi es to other species Cross-reactivity of
t he huenerenzhmditberdi ﬂ;g s@hied Grohwhan $ibaest. sb&@lméng,srhe subject

sted 25.t0 LLY
o i kil APRETD REIRER 50 A p300pice o
thie Givefitivh) Or3s- E&Ets S07AYDEYEAT oEtht inBién MDRSadrli)sterédidta
bound to plaques in AD tissues as _sFab, were

hm@mwrbmoit & theyapqugicpuenesest(discesged fugthe brlpw)- bMiearogr, an

t
oSERRSE TR PERRTE ARRG RAAEEAR § HREAChan EERIR 1)
etpredsingaiie b;lpOEJf(E‘T};/]Daike dnu% téunthidhodtie Qslyﬁaiﬂemﬁ%(e@o&

and 807A- MD027- ures 6A and 6% (fll d b
PEmECoPigOf diquseller U?tF%arg% RYPEPE G @8 an 3l med u&,an
de4spd Rtegargﬁ'i% B Mter, SALERHimAYISRI hAdbd H@fultftaﬁe\%hétﬁg%

recogni the antibodies are the same in these

tl&meutecseffmmﬁﬁé PEYHOBIdPCETE. ERRDQ Hf 00BgeBandsidmAnourbesdyf

(%8.7A ég FO5 (Figure 6B) binds to pCID and hCTD but
sy use CTD, suggesting that the antibody is

di r egbegl 1AeALRISIdiRBNtS,Rhé &ﬁﬁa&lﬂ%‘étep $s SBictedin@ssBect 4hd
mce or that concentration used i s not hi gh enough.

intheles admidigEringthe pits-ApPEL G palyperiidep i swbipchyndehe

o il Bl BaBbikdBo Ut R Bkl Rlagh8H the

trgatﬁlgﬂetg ik desthetibNEDthe Adqubody  807A- MD028- BO2 di d
at_very high concentrations (10 and 5 g/ m)

chec Methqdsoh pdmipsiering aaﬁle@pq%céf&mlmpﬂspmﬁ rﬁigscrx}aéd m
(13 h
BB Ryiion s SAABIC s PR rhcle el il depend
of Biegigeand jveight of ﬂmmub;sﬂmudﬁh&pm@ﬂal drdg dsedot decr ease
inc etitio nal r gbapl ue. to
t e RPB e ST0 e b by abibireluer Bpalp SLBipeRohpoE-
CritRcHhihm¥qRe b iaag¥alRohdplement-dependent cytoxicity (CDC) or
antibody-dependent cellular cytotoxicity (ADCC). The polypeptides of the invention

can include complement binding effector domain, such as the Fc portions from IgGl,
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wWaER0SAs1901 | ke t he

(Figure 7). 15 Binding of 1g@ antibodies to VLDL
Bi ndi ng of anti bodies to coated VLDL was tested in
phage and the Fabs of the PCHEPZ04/013426
bi nders, anti bodi es 807A- M¥028- B02 (Figure 8) and
807A- MD027-E11 are binding to VLDL to the sanme extent.
-2W§E¥3 aaopaspedding porthms loif Fg rwchidlf biad compERinbi Hicketreagi@eht
which is a MJC bnd )tis inding seens 20 to
C%lévessa@elﬁm@eted bR A o QBEFYR CRBBE RN a
dph t Y4Bkis 6P CBaRasy it Sp&l %srefthen
cduIH Flﬂant ?gg? %eéﬁ?%on ELISSAMaag%IeSlt coul 1d a;% ?%@p
1nwsnt10mc11an¢>ewmpmde<fobybh@1ﬂg gficamgpieprant protdiher ef or e vve d| d

a co i.on t.h,t he tlbod sol ut.i o
o RBbody. @elen o BragiEs oo Ve RBERTSel By Birt s heopsn
tyBé A2 aVeidgkr fe@ep‘i@ﬂs Wk AePihid I BgAiE H%yon' CHuMgS ariSiSa¥eritR R.
coul d not see inhibition with VLDL for the human

ManfieldoHffests c(fdnngrpemmn ahlnmynagiabintG ped Camplgimenion

Chlahtral 1o P Al esr e PP og Py Gt b

blifieekRaA] &#lal. ThbmG NRay\B000; el £:ardow 116hi DL Adermavel, [Hthes
wel | as b%/ CTD. The 6C5 nonocl onal directed to NTD
mgehanifss ipdepgndent phthe n&@@@iﬂal Fygeogpéayanightpipy 3 relg §yelsring

B e e

(Wdcaniprsie DiT®Id @G, HohddrsonrD,tJackson I eCSkaee Ié,xIﬂgemt KEhaordon
Méga\ged bCTD WO 2005/ 051998 PCT/ EP2004/ 426 . 65
pigan & Infigsrgriakn admgisiered ari-dhatagaty P a5 rgugsbeta-
JM g}e@ e
a’c%%glg g%??? egi\%git?dt? pCTD %ﬁ%p endgpt a_?}‘ag@ tg %élyorc d an‘%)i?}{aody
m(cﬁaglmlmﬁ%wﬁ%lﬂemss 2063, 26:36@@&7@ % Conpistentrgiinthisnd

R A e AE i ks A
m%ﬁﬁﬁst (Db P, HWEd V0 Leosbir&t N/LﬂekdeBrMhhﬂﬂ?MP Golde
anti b concentrat| ons were used. Antibod y
Tgwmm%wa puBseioncfeckimbshesaploeovsionin i s
ul.d be d.to t e anti body. 10
%_/15" Céroét gre a%?ogft’ls 3%30%33 "Fab and | gGl

bi ndAm eaBsnpaxs&d Wmetﬂﬁ@eﬂtahwrmoﬁﬁs bimpeiodafaillibher ablating
human anti bodies on CID in solution, Biacore was

walehaneqlves yingsheanteAmpErG HR Meand fo5 pEopRylexisy Eer prample, these
m@’ce?l% c%n %? ?%dgtgr Esvetfor deta é&eﬁﬂ%f&@%rjﬂ%&eAfzﬁ mer’s

resu | acore an ySI S Speci
dieéasa,egrst%ﬁl?oﬁe\ma%sﬁ% pt}ﬁf)irﬁylbﬂﬂﬁierﬂﬂn:’k and

807 fg %E gﬁal | three plaque bjnders
bi ndUBB0k OF Tissinseemshien iPesgat ipyestion io g AEISAmERS
dltsg’a%b or 9}';5'@1'11@ F&@osﬁsoﬁmtnurﬂﬁlpof KM RO @In&QK@B ZldEé

bi nds s better than anti body 807
spﬂhlﬂcellﬁ mCDbuSthﬁOE7QM0)Z]&-I EeS1eZ9 spimreriandaiigh lexels @lf ;hel agent

idit t chi The r
R eliPer B oeeBifp Bhtsttelhete Frebbl s e LhBhiRen LR  Sifee
WhtRI{RE St Bfvohigh @hﬁtuetb@fémweiy FioARBIRd vith GRAGRRD Atk
the aV|d|ty I’reasure ||T]TE|ate ater |n eCt|0n

Adfermptiveth thesgiprranpeiere san e wicd thaBidycagiwhempsuc érea@mnhﬂm@i
anti body to the chip when free bCID is
b%\%rg {ggﬁle on the chip. 25
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Bi ndi ng of anti bodies to captured CTD Because of the

i nconsi stency of VLDL ELISA in which the human |1 gGl
w@nioshsddes bind to coated bCTD/ VLDL but not ACK/&RID0D4/013426

in solution, additional Bisicore experinments were

performed (see al so Biacore on Fabs). In these 30 :
FexpePharmiceubtidCawpasjpivnswas captured. First anti-hFc

tibod led to .the.chip,. foll d. by bi ndi
of ¢ HEAOHHEE et R RGOy B) B e TRl | on
pRirmab&atiBal®y atBPtEb1e\WinpBRHOAS F2%h iRCHAER AR A 348k 66
Figure 12 'shows that Fab anti body 807A- MD027-E11,

invegtioneforthylatedupgetiertvath a plearmacenticaleaccepablbicaaticb CAbused
230.,nM . The sane,.cyrves (.data not sho I, )
bR a R R Ae R chiRr iR s KRt atesdl Beandn ferr
vive Shaghg BOWBI Ao tHePuRS co@ssitibngd. The test was
performed with ApoE originating fromhuman serum Only

5 a Gemgedhaaein, Dhetmtcesficallysrcqpigbleearrier” ingludgssniound

R T R g e AL
Pecdertlelgt, thEThirist idsuithbla fordhtryvenbid, éntlagEbowa, siidyaneous,

807A- MD026- FO5 binds with 10 gMavidity, Affinity
prERlsTAb R o rdeme] yhnnistration (i §- by IHECIRARE iRfygionhot h

8 MR Sy SO AR s
be oodted im at theterielst lprstet elracdiyp din DY oBT the cotigued i dcidsrand other
ELI A@Eﬁlnti bodi es 807A- MD027-E11 and 807A- MD028- B02
nﬁﬁ“’f?gc tons theg gy nadtvarcd R OBy CTD i n sol uti on.

15 BExaapddpddtioidHihis ARhtid Rk BYid Hvaldddyr foikei THesef
~antibodies to natural CID, to_(geptl des 'SDS- PAGE
irwhaleyr sxayfiple Nigquidirseini-eoldlang séliddosTgefopms,i sucke as ligigo E

anal yzed r educgi SDS- P .followed b }
AR RoR B iRl MR SRS el PEBE rRbrnsigns, taets
i f il dfetr&®foem
P Rl e e
intended @ dr 04 adB@tisiratien aBd themrpepis apraiseriam el yiieph preferred

~ ' ' . : bl
oPBbE R re A0 DR ER BRI RN so Mo ESAALAE DL 00
chrpesitidnis isirhil@rdo life hsatbfr hdminiwatiet b Phirmisdvidi ddiibodies.

807A- MD028-B02, 807A- MDO27-El 1 and 807A- MD026- FO5.
The prefaserdi modecofcadmipisirationes patsgtak(ees. iray§agusaFHOCIERIQYSE

. ' . i | . i
PR, (EpRaR808) o5 ASRIHE LpotBakaethd e o oo
pblypépidieds admimistertdbyp tmveridus isfasiph esimeetionabainotled by
S0S-gel ,. the proteins ransferred to }
DR E e, (RerB RS A AR S et Bl g rggpuscular
Oy\ggbtcgtraﬂéc}gﬂs%ject}@ﬁoow 051998 PCT/ EP2004/ 013426 67 As

expected, the E19, the 807A-M)028-B02 and the
807 AThe plrasd “parentenaliadondnisisationr’ end hdreinisterep parienta gl #sused

' i Pi h/ h h . .. .
g I xR deiRfign 5t P Ea G i Flobing! emipisrariop
ubelI§PeGhjbbttorf @hid idetudds viBdut limitation, intravenous, intramuscular,

intraarterial, intrathecal, intracapsular, intraorbital, intracardiac, intradermal,

intraperitoneal, transtracheal, subcutaneous, subcuticular, intraarticular, subcapsular,
subarachnod, intraspinal, epidural and intrasternal injection and infusion.
Pharmaceutical compositions typically must be sterile and stable under the

conditions of manufacture and storage.
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band, whereas the 807A- M)028-B02 and 807A- MD027- E11
anti bodies were nore 5 specific for the high nol ecul ar
waowrioghsiogpeci es. The 807A- MD026- FO5 was by coPCT/EB1004/013426
unabl e to i nmunopr eci pitat es2hApoE, probably due to the
low affinity of the antibody. | mrunoprecipitation of
cel | Thysahgssitidh daalbe fbysaited and sdPidn, wecr@emulsion, dispersion,

i mrunopr ecl pi tat d usi n A- I\/DOZ BO2
P RONDU Perer s A WA oY C\%WntfaEmEl@tenle

B B, g i e Rl s - o
pcﬁlm@artle)na thordqnobd )moﬁamn hleappwpmtamivw edtlh;nesmﬁ PAGE
c<§{1 S%qupgg CI \r%glgpé?eﬁg%lfe%? I&Sa?g\(?elalq? \A&c{eq%lrgcli tfh ﬁgwg&/ by ﬁﬁtgreea
stbﬁﬁ@éﬂ&;f r @%h&hﬂﬁtcﬁge&&ﬁ% REpdrbEbe iﬁ%@?ﬂo%ﬁm%‘ tK@ aéﬂvee

he ITHt erial i mrunopr ecit pi t at ed
cahjsming ante aastardc yelfiglerihat spufaiak aubaSIV\é@pensmn Ib¢(blim anﬁ ithe

t hat 19 t.h
QU Sy S i Rt hee hnSARIAPREE: dhe Tt PEbi e
piWddis frfiRe Sriepfatidd pf HETIANERRIe &Qﬁtl&ﬁdt@%ﬂfeﬁ&pﬂﬁt}ﬁﬂs af

di d not i nmmunopr eci p| tate anﬁé@hApoE fromthe cell
preparatiens are(vayugn 7ad frpezenbping ikt sicldgd pevdea of S8awfive o be

b IR R e
sdlugor ﬂhéleglﬁ\/ Bind prepén MGM$ﬁ a @ﬁl&ﬁ)n&hﬁan be gneﬁ'liltgimgﬂ,sfo'r example, by
West ern ot. Il.nportant the. three anpti bodje ) )
these et # geativg SH@%H% leelﬁmhymbcz@am@an%@r&%e mwé ppeficle fige
i8¢ € Aaég%g%% EQRh &d%g‘lﬁé &7 f&tmw@% BibdoRbtfontity
maj or 2 8 onent of tHe ce 'ysat es he background
irfj mtabﬂ%@c?oﬁnp@ﬁibhs kEbn be hamght dbbuitiyeinbliutiinghin ¢iesrompogitionan

hi r .than_e. The e results indicate.that the

oG T3] OB Btichs 9t SEnG T GaIeans G geladt

807 ATND Q50808 of %ﬁﬁe%@%@eﬁ% c@ﬂ de %&%ﬁﬂsté@@ By-aRlaridiy of

Is due to the binding t D. | munopr eci pitations
mothods Baovai e griodltheugh iﬁ:axdn%ls/ apphwlgns prgfestediretemepde

rec on,
of Yy S AEE BBt B o0ty Hhslop E g SR g ph e Beuti
appliehli s, ﬂl@\éﬁhBMﬁEdhh wefadmiMésicg by il Dlenwid iafilsivd dE@lrate of
net hod, ApoE was det ected WO 2005/ 051998

lqsﬂmEﬁQom/w;L% ap b mgkmirs igrreacha deserahabont | b #9Qmegn” such as 7

f L 7
TR R B TRl NALIATER UG Y fon
dbsiedgesetten conpared with the VLDL control
(non | mmnoprem pitated VLDL, )% of e. anpunt t hat
s BeEmACEHiIcRhTRIARASHIDS ﬁm%a%wplstqr?ffm% grdiapiedisson
d
b B RO PR S e b st
c«&ﬁﬁmmmheﬁ@eam GO h-ABhE Rtefed witlbarheaddless hypodermic
026- FO5,

iR g se s e R GEr oS S S S NSOl

5}3'8@%9”@ 5,313 3% 5W068,498, 4, bmsmsnergo 894 bfemspess@ Nek&dbles of
though it is clear that hey contain ApoE and mnust

wfelifkmowerlmphnmr@ rsoeseyseR] ithe preseritiintrmdion snchelen S Patent

NortRTED 2 tlsFRRks oh lplal Bl Rlor FrbdibR Pt TR b ing
Iﬂé@ﬁ;‘éﬂ&l &a ﬁ%&lh@hﬂﬁbléﬂlﬂte@ USUPH et NG #,44€,22 1 Whikh discIbSes a
nple 17: In_vivo studies Mce were bred taq, express

vamlabﬂ%ﬂow dapkniabe MmO POAatus or coRineIUs %P%é?l%‘@&% US Patent
No. 4,439,196, which discloses an osmotic drug delivery system having multi-
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protein (APP): Swedish nutation K670N, M671L, APP Li ne

2576, driven by the hanster prion pronotor (Hsia et
wW@bkoososwsee 1996, 274:99-102), alone or in coPQI/RRL00O013426

with a nutated human presermlin 1 (PS 1): ML46L driven

by the platelet 20 derived growmh factor (Duff et al,
chisatber ﬁ)rﬂ.}%ﬁnerﬁss ama Be2tent No- 8,475db6.ontick tisaloses datsmoéic

1998, For studies re uiri expreSS|on
e defiran sy Sxﬁseﬁ R e e ﬂzé%pfrs&%%jan
mgmegw&gg[g‘o%g% dr| ven by the glial f| brillary acidic

protein (GFAP) pronotor with or without the nouse
Ap o Hngerteinkenamidavends) tth Gumpoamndadf thd inventios cin b2brm@asd to

18:; 32 mbi pat nPS
er%fum%merg*f iR ABS S FO 5P e BRGNP )
excitiRs nhy h@lﬁ]ﬁf@&plhh%ﬁ@ utrh enéare {Hat & therapenft Y |)oe

to CGterm na omal n Apol i poprotein E (ApoE
cameroanilnpieibe daveniion @rossgbﬁ &gyl qanéue arnegatednfor @taﬁrmie in

iy Gt i na bl T b S RIRRE s e TR NI S

4,883 811, i5M472c3480Rd 31BY9OSBME The i osdnﬁs@ﬁd}%bnﬁpﬁvis@ @ne Wt inbre
t he reﬁeated dose injected after 2 _days, and then

meigkies W ts:édtrwa@atwelarﬁraaw&eﬂ @ﬁa|quc1@@9@18| or Orgams fhyss
o HIELP i BLREL) 08 y TR GRICTSUSPR) O Plarmaco

2%6&ﬁlng hl gG Bralns fron1nlce MD 2005/ 051998
PCT/ EP2004/ Q13426 jected th a streptavidin
specPpiage ﬁ%%%’@%ﬁﬁla 5 gd@%%aptaeu%i@gw%@spome (eg-a
th&%ﬁ&ﬁfé R Rspon S92 FRAERls bdrs%@@ YRS Fdy BRI AhiSleYed §R2RN
t’hen subjected To freez sect | oni ng.
dlstdad ldomg ma:ybq)::demmstaeedocﬁveh timgror Itlmlqsn nimydierprepatipmly

d. hono neo sI ai.ne es eve rea
R RgH TRUTER S I 0 A G BeTRisR G i e fhie sinhert s
es‘f,Eélm} aueﬁta%e&mg fsrhiildib PateRthl &ImpdRititnd On BXIALS Uhie forinrfor
contrast, several structures along wth the anyloid

cgsp aﬁubslmeénaeostalai wabraityef desegei m@sm@pggupgn ay gs)@ddjerem

he t ha ver e essi.bl e, fo j
el e A e ot Bl u B S kB bAg s eff !
trédiéd; Bech lﬁﬁt edntdifiCa pred@¥rnfinedyutityfotkayivé 0adpourtd o&lcwtated to
exposure with the 10 anti-ApoE CID anti body, The in
pr@rlw thy gesirddherapeutic gffecf ipaspeciation w@hgh@/@ﬁuw@f%@aamaceutwal
I [
rf ﬁ%}eaggé fl |C‘{1)ﬂr21)a?lllf@1y gldglggﬁg “mtg ens |ft%§é obt Ig‘?or{l Q d{c{?até@jby
atﬁb@lhﬁgﬂp dwkeﬂdbnmm (@ thewhRjuacharaéiistias toif ﬁmhctwe compound and
Ant i pbodi es, magr ono lLes.in do not pass
the pagicy as@eqraﬁq%c (R ép Lw ieyekaitat %egeejatw% etnt in the
af§f ﬁﬁlﬂg%ﬁ‘c}h &n ELQRI\%'CQI% 6thd Br Bk W&Eﬁeﬁt'o@s@&ﬁn@t@qn 15
con ati1ons 1 n CSF r 0. 5% of the plasna
1ndumbem£rat|on has been reported (El ovaara et al, 1987
Eur Neur ol 229-34,. Ganrot. & lLaurel
N B 20 A o SR Sl O ety
efifd¥hik 8 RRLUACITRRl dnMbd Y ThSFVBMITRNSs 011959 1 [ @ildfe {)ref rably 1-
sections reveal ed that the ApoE CTD speci i c an

1 madige dlherantibedsy esyrhsl adpiivistared baviahipyenpis Bifighenat arpie Of less
o ghSEE 0 P68 Pl B RIESEHET T R B85 o
30 mgino Fataebedy Sigryentd \vaﬁ):h htaﬁ;:lmmeﬂ tlechlaz hs&mgmsr thn an IgG

di sease (AD) plaques are conplex structures varying in
a@f&@at%ﬂaow@ﬁ gﬁﬂt s prqvn@‘ﬂewbblﬁer Inimfo Sp gl dbaiessaes eml&es
i
of yh ey UG POEE G B AL Ron SRS AL ERRL RIS

The plaques were honpbgeneously stained indicating

that the mAb did not only reach the 25 outer |ayer of
the plagques but penetrated the whol e plague structure.
70% of the

qj

I)
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pl aques accessi ble for staining ex vivo were stained

after the in vivo exposure. Considering that the dose
w@B003051998 kg admi ni stered i nterperitoneally di BCHBP2004/013426

saturate the avail able plague-binding sites, a

non-saturated | evel of antibodies may still result in
ﬁlaﬂheﬂﬁltdetmibﬂ tH'sitltibﬁﬁr@CbaDﬂlcaﬂJaile;ubj’ee@ k}ﬁk@?ﬁb dmagﬁx:ﬂ&ginms siguld be

gocytic cells, 30 Ex e 18: Reformat
&#%t%@mr @gietw%%éo Flg@ggﬂﬂé\al nepdiand dhg @ggqssﬁ@nﬁ prdgment of

oY BdeB R p AR or o A0 BAE B RS e Bifpositions, and
th@’adusage’i!anngstsm/fodmmeodumm SWEMARDH HNIy BaA 8re not intended to 11m1t
PCT/ EP2004/.013426 were recloned into vector
thFﬁ%\‘?Pec"Sﬂ?faé’l 10 §@lm§@“ H¥%nt regi ons of the
heavypd a&%@icmeﬁl%ogﬁ&wtﬁ@ﬁweﬂﬁoﬁ/ﬁay aRlRIeegi ons
of antibodies. These clones were transferred from a
“th@mpwtllcg]@ efécquwe ssionnt” we 8 {‘prophpBetically effectiveomuunticaf an

r ,ex eSSIO GZaatib0|es
ot Piagy oS TRt TE e SereRlt (PRt i bR S f¥deninger
arf dratidiSoflone o[’fﬁidﬁé? syaasidTithdk@b@ae bl 8RbrdehRbm vaLethe
The VL and VH regions were |lifted fromthe human Ingtye

mésmd@é being tiphtad i sellffeml& Adirerapgidic amsmatiofrapnahed e

i PR oen oS ARREIS > PR AR Pt bation of

aragloft depbsitsa plaingereisting aogssid dbpdsits, aliéiiateagidenlying disofders
adj acent I RES npotif was al so included in the PCR
(ﬂa%h&werm@é@ ﬁ%ﬁqnémﬁwé%éws A AgheveNgYBIPt GRS AR DXRgart or

gRE e A tichIfY GRkLY aBbudi" Eo€R13 b bt iR Etive,

equerici ng. e oning strategy Is
atdbpam and fcm peiigds & tide necEssaryp Itceac]:@evel?heqlmrrad iherapefitic

Pept i s 10 p ti Ien am no, aci ds) coveri
reph. AperagBa Bres Ry oy e BRSOn AR g tcaElte o
fa@ﬁ>?§ &ich a8 theRifA N QatB é%‘i%hh IR AR MERNNERRD b ehe@Bility

shown in Figure 15. eptides contain an 3 S

ofBhe pplypgptlepigendito divit @su redpange urothemqudmla\A din

PR sBERTRBRHSER ROk BB b 3 PG R
ofPth® t&ipPodifs ik oudkti mydﬁ@tnmpeuﬁmMmehetﬁﬁﬂ efffécts. A

di met hyl f ormanmi de (DVF), and subsequently diluted in

“therepeutically effeohive desnse’eRietebly dpbitca megiurablapArgppter, i
0/
oS Bl GO 9 Sl BRI R 00 8

alﬂﬁpﬂ()%ﬁexfbn\ﬂmm prefexabiydydt dehst etboaﬂ% %Mind stifi rﬂmqasﬁ‘emf)ly by
mal ei m de- Jévat ed BSA was .used nd to the

atdeast ARpss SOArTElative wc%@aﬁeé ﬁulaﬁctésTé%la li ofee eppoEndidnas
mﬂﬁﬁfjalggas‘ﬁ o “&gg@% & ngﬁlaféﬁsigg?ﬁﬁlma]_?ﬁ) s ﬂlunl ed

pept i were used for se
piedmtipt ef @fﬁca@i intiomgno f A Herhativedly, dksis poopetg of appmpgs1tlon can

ti bodi 07A 6- FO5, . 807A-MD028- BQ2 .and
b A SO g 62 AR o T omPoRR o htst Sigh Bt
vil9bytd3gdys mbwmmetsﬁlue&gfécaa@ﬁe?g peptides. This was
doné firstly to test which pe, tides could be

pr ef &r'praphy alcycallls/ee(ﬂfepﬁnvef amoungr refere fean amwslt effective, at

BSA. tide an ond e r
PRER i Fprstt oRAERLERRY e ERRPEE S e e
Thé@esiree pf@mplaag rd3@ltd We sntabidoh br d€lay whigit batset\wprogressmn of
2005/ 051998 PCT/ EP2004/ 013426 71 the epi tolxl)es t hey

symaie paeglaled vethithe diseasedt isdetendgddo prergnt ind @élidtVéﬁb@l being
{rBRED! 'Pﬁ)l@a‘?ﬁy, since a prophylactic dose is used in subject prior to or at an
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conpetition results as perforned in Exanple 9. Both

human anti bodi es and nouse antibodi es were conpared
WO poosls®9svay. For the human anti bodi es, pepti dECTEP®041Q13426

was perfornmed with 1gGlL as ssell 5 as with the phage

di spl ayed Fab. For exanple, clone 807A- MD026- FO5
earBeragige 9E disciesthit iptephBRAt dalbyredfetiesamduan aviltab ldss dumahd

as well _as whole 1g@. The ELI SA was not sensitive
therrpeigically cBreiyermMthg to bpeptide 4 and 8 for this

ant i s : > T

o st o LSl ShpRag Bt e
inveiompgndringtsactibnspiopised e. ghireadimest, proghylaeir, on diagnostic use. In

, t he .bpept i.de i 0 J.at d of
ocrra ki HERRENTD DL EwbS So0 A AR RO B 0GRS
alt®blf fo 8Qect HFot A AEOCPERIsb Rt SPHRR hRYuYY, iAWilBCe.c. in a

muri ne nonocl onal antibodi es. Antibody 807A- MD028- BO2
sapepdercb- 8- @ biegsy iod eclls. from nippticlyt haomaAlpeRners diseage @r sistenic
o S e R S B0l BoBhe

appHchtd)ind0de sug kst ddR B ds @b dan thodsd bfx@ehinistration in a patient
07A- M)027- E11 was covered by a_ large grou

of .
withjghsimes's diseash ob AYsiBbE RBYIddesisn &hed%h%@tfgﬂb\ﬁrtcan@abﬁ

i D5 R BYRER shitRar Sl s dagniic SHRRRAEREATTY oy
807 ATh& R ¥rikg inYentiames Wathed illil)s@ﬁgdl by ﬁBingllbWiIIgl‘lggamplles,
' ' 1y [ 7A- 7-El 1
whihIRoHA Pt Bt & RRTER e B HNEES b irdergness
péﬂaﬁ{% il rd%%l%&gh%ﬁﬁ{ulyg%ge?gégﬁts, JiReNBf RERout A8 a uiUtaﬁon

concl'ude t oth a recogni se rel at ed
anedierebgtenpicssy irepipoopesby aftrehasdy tigh7entigi928- B02 bound

to ide.4 and different. fromthe.anti bod)

or oulV Bl 68 a0 Hiihech prt A PR aEaBRi S
reBRELRB % PRER}AEHIAiEH theFBE FORIBIR: whdeiskdIBthose skilled in

epitope. W also tested control nouse anti bodi es on

“-h@\ﬂétrﬂkl)@tpfgﬁngs gepeesdedornnand dﬁi@igsgsay bemade theneppwithewid
E19. bi i des.3 10 s vely. .
g OBt hEGR ientch ARDpuads SERRE sl figiad.

anti bodi es bind to about the sanme extent to peptide
and bCTD. Exanple 21: Sel ections and screeni ng on
es 30 Three rounds of selection were carried out
on 10 overl apping biotinylated peptides conjugated to
BSA (b- pepti de-BSA) and one round of selection on the
EgamphshoAdtibgdp Liirany campdsitiewt i des (b- pepti de).

si ngnabdpy el o Ao fotsd e alsgtesrs armteif SROHE ecd
nSY el VQD%Q%_%% Qééagc@frgﬁ[ﬂtﬁ?a%%ﬁéé)gdﬁgo%@ies {21 Dyax phagemid

sel ections i n between selection Founds no titrdation of

librapuF #4300 p dintihedy disersidy euesept indhé Hbranpusefliferthe eelpctions on

e procedure us is.,set ouyt.in Fiqure 16. .First,
cEik of it Re Benade M HinsBre et Sed 2 5B5H R sa
was carried out using the automated Kingfisher system
5 Pre-screening of round 2 and 3 with Fab-di splayed on
Hgphayehatkowed that the frequency of positive clones
was LN, Qu: .an .l one i hdi
o B ST R B s e ShealP Bt AR AHERC RS B, 7 DP-
43y b whichidoveraty iBSRateVsing Isiktétic olidoaudlestitize $n ve@tain positions
.directed to the |inker mplecules on the BSA fhat we i
inthe HIGTAR1 apd BODR?.- thhe distputige pationds Rasgd en glbtepdty analysis
round 3 sel ection on bpeptides was 10 perforned. For
this sel ection background bi nding was negligible. To
reduce sequencing efforts, phage-Fab cl ones were batch
reformatted to
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produce sFabs and the | arge screening of the clones
(ELI SA and sequencing) was perforned at sFab |evel.
wasasopbodi es were found positive in ELI SA oPCTHEP2N4/013426
46 were uni que as was detesan ned by sequencing as
shown in Tables 11 and 12. 15 Exanple 22: Sel ections
ofbmduratsegeenices e dppaided SIGDRI3 doptsitytes ddwed riomm dstucs

sel ection were_.carried ouf._on fhprils ori iqalin from
oSG EALeRE BE iy P RPOpPERTELS 9t pas b qpithe doRots.

correspondi ng b- BSA-peptides and 1 round on 10

correspondi ng b-peptides. 20 The procedure used is
Lightrbeinsed in Figure 17. Round 3 and round 4 were

o o- Sh By bt R R PGl athblygeamanged igne

chidiey REe6Red ffdnk tHe sk B6Lred asStBe BLUDRB BRérsitAThiEtheMstthat
usi ng bpgeilde . In a pre-screen, positive claones for

|

WEEHR CHREC ma;n@éﬂ@nbmes,mﬁedt%@wmrangéwé@f:m@ﬁ@
. . f Lng. | |

Y LA800H SEARIR SR SPoEotmebheD, 10 Lol

and 4 clones were unique. The am no acid sequences of
the VH and VL chains of these unique clones are shown
Coptrabdpidhodies and 12. I1n these strategies most clones

di d §ROW I iAY St/ gﬁ%%éb&ﬁ Bl &e 10 asMdtroRi 9N

enri cﬁgrgn%éw\}va%%%éuﬁ © one ce[%oneevvas agnrﬁcﬂed 148 ti nmes
and 3B32faoundse antibedyr thatdgydsBo TH3, VeDL, BBLi ApeE2.ahe33 and

Agort LBt o AR b BB ShCTD, ohi b makes
t he”EW,iCé_?%Fat RStibodg ARBESSct @TDF{?@iég?aﬂeF (B Bicd¥hen,

where b bi nders bound weak or not at a
2000968309608 aRCT/ EP2004/ 013426 73 to peptides. In the

sel e¢ci.Lon_canpai.gn f 1.an .E Wer,e ..
o1 naphg » PECgLBEoRdy ies IR ] (hudRiiend [ R Ret o
1Po®-tivEsin 1HC, 10 of these Fabs originate fromthe
sel ection canpai gn of Exanple 11 and one origi nates
fromthe selection canpaigns 5 of both Exanples 21
E3Rfhofi2: PréRRPldon%tia pigt&fhi 8FARARG SCTeeni ng on

= sel ection were
car r Fivdilowereeatractedfrvmespleed abd Ridnay.| Riselblemyl$idrfiteilyere
followed by two rounds on fibrils originpatjng from.an,
exFagiad g Eu@ﬁsp tigsugs '331 tPogrisd rewds vﬁ@eﬂwatf@ijh?réoggwtlpg in
o PN AR, D S e PRl e R AR o R the
aipgloat ini the peltain Hmalip tiei domyldid wiasfdisnivad/sidpepddd iarwater and

thi,s strat [ e-Screeni.ng., was one.after the, 3ra
styib” AP Sl RTRR R gl RaaE (Ehe S ione e
TBRmP&hod @tsé%%%ﬂiﬁ[/%eﬁ%ls Q‘Jl&io% iRl &t £ BYarfle \Sk§icher ez al.
ur - bCTD and bCTD and no di fference 15 was found

Ptﬁélt Renshethol 982t 3268) 4@1‘-4%} It geon detafmined tlia bNéﬂdf ahd nogl-bound
BSOS RS ) B0

PBS.BiédnOiashes dndel PBOKsakis (4 rd round of selection) the
chance that these binders are retained was | ess.

Therefore, large scale screening was performed on the
e .on
Edimp I Shr S Plteslay of bRURVIRIECTT BTFP):
sol ubTT® Heavimg B8 anerceacithsequence Thewain 8BQAD NOs & qussnsaks
of.the VH and VL chains __of th . uni ques. Fabs, are
Bk VS BPEYT %%S%@.-Nﬁ%-ﬁ_ oligaceding tp Jggsmethod
dQRHBEH VPRI & alatiBASE GHBAISBIGPL/E ahd 10N SDS PAGE
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No Fabs bound to bNTD. Many Fabs bel onged to | arge
famlies of identical VH CDR3 groups; one 25
w0 pso5 ol anti body was enriched 247 tinmes. TRGI/EPZPO4/013426
| HC was perfornmed on indiwvi7dual cl ones (not bel ongi ng
to a large VH CDR3 group) and clones belonging to a
relveal g thdt-il @RS theaungseridi atas WbreHed elnanssespedronzetil apwratio of
f-rate.. In first | screen, 6. Fabs upnd. to, .. .
13D elieS dive RE M e BhesDIe prdins g Sretere el ks pgtin.
APL BARY SF 133 BCTPIBHES 68 bitwhalbighslphr mifedBARRILE is?fvourable

Producti on of candi date cl ones as sol uble Fabs for | HC
foF&beping the spnotrecefdhd moleculet Wl CERangIYED ukkd @ivs lahstled

f d i pl aspi t.i f 100 | cult .
i crigrs el i iafe R BB es 051008
PCT/ EB2{@@8CAD3¢ 2 repdledBy Edttiag MIA WitA®idth) waglin®Adding

cultures of all clones found In tables with Biacore
strapéayidia and\pdigr washinggab addgiap bfrBPei ns were produced

for ' i I ] ' .

i t SEProdile Ukl et BT v Rl AR BEE B wpptine
bdwald 16 se¥paddis cirbibignsddted BSAe Tur it sirérthasithe @ TEbinds and

purified eijther fromthe peripheral_ extract of _50m

styscreihe drads durine gtea tisatoasnd, W o BeRskt tie apepptRfihCTdy before
I ' el |

o ] e o il o B R oG g P el

mai nl y ranged between 10-100g. 10 Large scale

production of | HC positiye so|l uble Fabs 15 of the
SAMBPReL e qeLions ORLUIDELS apg Ukl  positive / potentially
POSi i #8 sbifotldiGiraRBy PAAAMEyAd t8 SHBet f6F attiHRaRs BIRABSto the
more soluble Fab protein were prepared for additliona
cameglek figrm ST TBlie abzlvipfibtilei Asfixserosng o€ preleasion fivas petihaned

i.plasm c. extracts, of 40 .15 bacterial, cul.t ures.
o 8 kangls o Eert R e Rreloctfig e Sheforhfie R it Bdim
&S Andll Bafids thideah®fouk bBselddtioh vidné perghiied onak-bEXITE e ng

was perfornmed on the peptides they were selected on

ergiriment was fouad iprrusdeiTaagsi thipe pupi igend foug thesmpvapn | n
en%?éh&r?e%?o%l. |']‘.1? ar%Q(‘toﬁlé !strr&gg)h g]?rga poQﬁm'dE LY gell%glto{j%&g]aﬁ’fD were

were screened 7o reactl
p&fdieded. pepti des. Table 13 contains detailed results.
Two Fabs bound to all peptides (npst likely tq the,
BSA- 1 PIRSPIFORAG Vi Fion caiiediodkiosdteorls web Spodof pelectioq to
. | e
o TP MRS Rk g0 MO E AR AR bpecR e A o
sighifiwent dfferenqeosen baterebn stleans)g ondI9CTDfahd nedbCTRPabis whgund

speci fi.cally to peptide 39.0f the specifi bs. onl
BRI 16549 SO P R ok sr e B op ht-SETD elsghod
wittl sieh@fid cRRRHCHD. 1ARh $18gative ¢ottdIHHE DRbpiERdR: codted

Fabs originating fromthe peptide 4 selection al so
platasrveere vsedpept i de 9 and 3 Fabs originating fromthe

pepti de 9 selections recogni sed peptide 4. 30 Further,

3 peptides selected on peptide 8 al so bound to peptide

E4ampN 5; Seqnehce hinibiddind fialysess bCTD. This suggests that
nost _of these Fabs bind to an epitope that is

t
pr es Spreening phmoreibanBHbelenas o perarmed oy peated &P%H?h ELISA
%Fgéﬁg&eﬁ iﬁ‘aé%ﬁt%ﬁl%&h sXsﬁEﬁlP Uisimb ARt BRI LR ! thyY
al S0 be tound 1n plaques.” The regi on that covers
NTD binders. Clones, binding to bCTD and not binding to bNTD were analysed

further.
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WD 2005/ 051998 PCT/ EP2004/ 013426 75 peptide 3 and
peptide 4 is recognhised as a sel ection donm nant
wepiosopeyg containing 39 of all 49 specific FAOBFER2004/@13426
of 9 bCTD binders. Interestsngly, this area of ApoE
I's thought to be involved in the binding to VLDL
par t Bequescinb wedy patieé sirsfor hkdvygmidight deis@enes for clohes

oVt pehcroreiany o Lnghecs oL DT ey RaabpBeP S

s&a&arkmghyedtte ahSIGQRARE 38RALU R LIABE- E contained in for
exanple VLDL paiticles. If such a Fab would bind in

| HC 7752 dou¢sdw¢rn déreerted afentound 6r(2é9051@¥ﬁ51 @tpbﬂésclgnﬁsmf@r

I
i 42 PO SEB SRS Bk g BRI I PO APEEE
siédletl ﬁft&atroﬁndl biof set@ionh eMsCimat THeGtimbef of hexseveradites in
EEOSSI bind to tissue in AD patients. These four

by uang beTRiweAqFe pkliedumben pficaresct sequenses obiaied yasilag

?g\ete fc)i %%?jlyi t%g elgcgee&sa@aa ggﬁsoﬁ 6P %ﬁg%&b? bmlh%{ent levels

wef daddidd g, 1aﬁlluﬂmga16;d fd>$loaing.VEDl\/Q?Q or a secondary 15
structure onl present in peptide and pl

. Two
ot heFDFabgyeralbdiversya 1 Hnhee ohdtiicea é%qu@aceénWﬁ@&F%f@ aflone
a?&@féreh?ﬁ%%@taif%aéd ditftene ?snfé:u.fu@ S(ﬁlbﬁ&p(/ PR 4Q8rs tgf& 163
IS not present or not as prevale I'n bCTD. Possi
the €&i t opeaviymhainhieesitywo namberuddicmss wntthlauiiﬁfesaqluaamye
MOROWAGL (gr . Anot her _Eab possibly positive in
Ch%,lg%}“&ﬁﬁgg@ﬁ%’é‘ﬁ?ﬂ@é‘% 132I y recognises 20
pept (fe IR D@l eQUE tﬁ@ﬁﬁrﬁgerﬂﬁféldngﬁwﬁﬁ% PEdenemdvy chain
coul drecogni se either th epi tope WAGLVEKV or a
C&mﬁ‘%ﬁﬂrﬁtﬂaiomﬁwhpn@semDRﬁ)peptl de 9 (gr oup 3) and
pl aq 10 .0f .49 .speci fi eptlde and
bCT DLILE]S?J]@@S&?W}@MH?% W?%%agéef%%f rb%vé) rg%so %cognl ze a
nor e FEONY, o iEBEARAIB] acepttORRt théhebNechanl) akd, 6l shakt Bomain, its
eptide 1, 6 and bCTD: This_ epitope (RTRDRLDE) is not
regia, a%s 0 andjorsipertancetnetheieptonsgeeqanition offhppntibody.
| ections on
AV i R (GRS CHRs SRS ERIRSE E50 L OO0

MORQB&dn)lya itk degign aif thetdiﬁ&'raf}ooﬁha tibraely fsfsaclethiat fntihody
Fabs of = group. 2 Che anti bo sel ect ed

@Iéa%%tﬂi‘? i hpyegn I%nﬁ(eg H%Bgé g‘fl?hd@ tions 1n &l thgeCDRs of the

D
B B RARET U Bl TSR il i

can be divi ded |nto SI x different groups of Fabs that
Lopes 005/ 051998
2 e L : Y "Mméore off-rate
anal yg 'n§orﬁ‘for Bﬁﬁlﬂ%ﬁ@ S LI§iLe WLDL%S' Batefn %trﬁ@i@cﬁﬁérqﬁat@fand

Exanpl es 21 and f-rate anal ysis of solubl e Fab

mabatp@ Mthrth@@stcﬁmtlhbdheaMmedwwtlbmHBPabmcbon method is

é&éﬁé tdﬁ% @éqdééjgpl %gﬁggpeggomegWéﬁgﬁéﬁﬁlﬂﬁggenﬂdme
(EVIB) @h¢ HIp. pom;/ o -Beluh§AntibaRlyss Wastedbiwag, BindtBg & VLDL will

peptides and/or _to bCTD nost often show the about the
gwgrmehigh sighaltie EL&YAt hose nol ecules. In contrast, RU s

( rrea r f
3 B S PO Lo 5
aﬁtﬁicﬁl@dse{ﬁide E19), b1nd1ng to CTD and VLDL, were positive in bCTD ELISA
(Figure 1A) and in VLDL ELISA (Figure 1B). Another antibody (6C5) that binds to

NTD does not bind to bCTD but binds well to VLDL. This NTD site is not covered
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The strategies of Exanples 21 and 22 did not result in
the identification of 10 antibodies belonging to
wo 20090519871 | i es of identical VH CDR3s. Ther ef oPE/EP2004/013426
off-rate nmeasurenents weresonot used as a criterion
for 1HC. Exanple 27: Epitope mapping of the antibodies
by VLB aaml c&)uRBglaa d nomspa il sertingwublity i @ipoiitsalfy Sird€ of this
r Its n.the automated scree Fabs
g S Pk B o s PSS Br P “fﬁﬁ? P the
v, gt reptigyitgd.n BSA as negatlve control.
anti bodi es bound to NTD. Table 16 contains det ailed
r es uFoisphage antdhosliesgFigii o 3)ewe mada atclassidicatton ipi3ngtonps: t o

SR DU i B LR s
a@{HodRA h-2 §re so%Q:tlﬁie‘é ?oﬁﬁb‘@ doetimePhdgdtve Admietimeb e times

strategi es of Exanple and 22 we found a sel ection
neRHve R geépmdlwéomeﬁm@an«pg@pw)cmé nggafiyg antibedigee For the

G0 RS ot AL s Oy e bR B shitbeg e
jusorotRihdiB acgoBibly ehepefhitylie ndt high ehiugh tRee a high 51gna1 or
Interestingly, this anti b%é% was al sq found using

t@fer eauddybea Crops-psaghion with HAL EPPZtBPQEam%é%W@ :fpamaﬂy on
coul d be conpared with anti bodies
%WEE%JECBOZ and 807A- MD027- E11 of Exanple 5.
Exanpl e 28: Reformatting of candi date Fabs to human
I G1 Mbst f he | HC p03| t | ve I ones, descrl bed above
Example,7:; VDL A AL L IEULAIVE LS 2H0IRAUNL t he Dyax hl gd

ex p r ?ﬁé 'V‘lrl‘)l?EﬂﬁA Wk p %e’dqblt MPZ(F?@@T]D Gk phage clones. 6
endonucl ease based ( cut and paste") cloning steps

cl(osesawsnegfqurel \sbuch Werdalwags postieyst(mwme tian BHemesthe ba@qgmcpmd)

R R S 5 R R AT RSO, e

cRABPAE 5@)9@&1&3@[ /ﬁ%ﬁgﬁﬁﬂ{e%&ﬁ%@t thhd stﬁ@g BoM308okéE3were

reformatting of Fab to |gG was carried out and the
pogittee, Withanbibl aigngl, i BEPEs d@sts wverfardgiowd figes, prd the same

BB AR SRR PR SR PYATR if. 8

ahtibddeds Wovad tocsNTBI [o1idd ¢hap bomebio L DL were1act tesiedhnther.
The anber-nmutation at the 5 -end of VL of
807B- M)08B1-Al 1 is repaired using a different
B REdhifE o bRAYe fo FARTK; t%&st[ g‘i:th'e”?agf the
t hat Betmisanbihe dsw amonnt atVIdDL Iblmlsrswntchatad ML EM&& age

S AR B i LR, bl B
nf 5&91![@? B1-difRHEntCl 59 dHbs HohiPk £ SHagPit ERBb a8 My 8

pRhl is the sanme as the "cut and paste" approach to
e]qﬁmed tE%an@yéabs wiltnathind tor(STD becapas of hair en@@brglent nature

Bt rmae gt RRC P RIFEA IR A TR b foprptudea by

nldahd & Bab BIVIS ACdigitdi€obOTRIUr es i ncl uded sel ectl ons on
peptide (Exanples 21 and 22). In the selectio

pr oc Adigr @Clﬁnm& Sfgnidbodies hoﬁéd shrsHicgly te @EDeNPﬂ’@W ¥EDL or

Vv
N B v T TS Yo (B B DR BRo by e and
Wiectdird ofaliess anitdterdigshaag shoouitin Tfabresf) apéndormed a batch
recloning from phage Fab to Fab. 20 Very few (five)

were reactive, as Fab anti body, with coated VLDL. No
Fab
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was positive for bNTD. In the strategies of Exanple 21
and 22, sone clones were enriched and we observed
WORHSDRYIYr oups Wit h few indi vidual clones. FaRCT/EP2004/013426
anti bodies fromthe strategées of Exanple 21 and 22
recogni se a selection 25 dom nant epitope around

1B E it ihpg the strat egy of Exanple 23, the
sarre dom nant epjtope |s fo In I HC screenl 15
ant | BEHS O GemiicR ARIOD RS 1 RIS e AR O

Fél:ﬁ aﬁl@gb BnfoddidsSTA ﬁl‘fﬁt@@ Qmotﬁﬂ o?YBEME £ (hatiff] amount of Fab
ct

ristics of the cl ones positive in the
1sfa|ddsd td adEEISAewall psatemwwh bOTDTatbft@r biffding teps, phrpgadis dotected

Propertjes of .lgd of e 15. Fab it i | The
by & DBSsidaay reariopriter Biseb s vitn AR ZnRiE TP glfoody’™ Belfuse
of @b ey dgrpé&ae%ﬁa@ioh gEkab Qdegehﬁ%odﬁéﬂtémqh@ Sam® bpifopdRs the Fab

foun 2005/ 051998

ositive in P%@
wiiChre E@ﬁpﬂﬂd off3nd ghe Feb signabwill b decrggeedant i bodi es bound

to p d tide Th|
o3BGk 0B B4 s SRLLORS ARSIV gedgoiones.
TRREPiB R W s td@dlude@lonks éor 1mﬁiumbmdﬁoeﬁerﬁisﬁ’91(E‘IZC)O Only
peptide 4 which only bound to peptide 4 as Fab, sone

clan%wﬂb &mmgh%t/ﬁewﬁst@éf wiewete destede gl elaesmatibslongiwg to a
|@@2 described in 5 Exanple 23,
Vﬁ 5#5%%%2&%%1&%3@?0 pepti des 4 and 8, peptide
9 or AmbbdﬁeSWAMﬂQ%eH% aad BI0DAAVI00BOE Bt N@D&BEﬁo]ss-r@n‘dwuh

S R W e R 0o L
lﬁ%ahlgg qtha‘f PottCBfodies lkégé:ﬁlééf a §AFHr Bt nbhBelshihBpRRRCI es.

here was no brnding to coated VLDL I n Fab
ELI SAntibody §@GA-M@2BIB@Apessibbratognises aodthed dpitope than

a tibo i es showed an
g(ﬁﬁ%‘l ﬁ@ﬁﬂ@F@gﬁﬁigﬁ@Of%%&J&g&Wsﬁgﬁor e analysis
vvhen bCTD was coated on the chip. The I1gGl results are
surrmarlsed in Tabl e 18. 15 Exanple 31: Effect of VLDL
aniple 10 {QffefatameasuyemertsB02 to CTD i n anyl oi d
depo ts TQ se b ndi n A-
in a I08 igise Bi c%é sure%?lgc s’g’r]n% LSS%Z #\ngégrggzcogt%d %‘B

ste@thvigin&s bidd BT hFﬁEtQﬁ@ﬁ[ﬁll}isEd yntybveli e ST 1Qrame dE 19rfor binding
presence or absence of VLDL to see whether the

t%ﬂl@@é@c Werlsgreslongd A Kb thatgve kscey et iremdhe proxggreening (not
?Hg;ﬂor\gﬂbﬂt fd’éﬁl‘}ex ?%b g,:L?%(?)g g\daﬂ-kqﬁ 18 gl@dv%?tﬁcﬁl\r}ﬁ%%ore,

ody was" seri a and m xe
pmhabl'y dueco bt affinityf AbOE1D aﬁdaﬁioﬁﬁﬂnmd Flab i (diblylsechi n

PPRRHBIECL AR SO 16 SHOTD Ao DLong e s & fipime!
G284 {V?tﬁthS@\ - GRITHEA1iBb Ay uh 8 ashhid s%rﬁgp (3H1) was

conpl et el y duenched already at a 25 high concentration

of aff-tusel m({ﬁlggng“/sdbqteQ Falgur/@ mmu‘@damﬂh thigbCTRfchipcusing

f_807A- MD028-.B02 di e t f
e e A S SR R e VA
ngaftuﬁﬁ&ﬁstw@i%ﬁﬁ@?e p&homalgc@ﬁﬂéééh‘édtﬁre gt bfdffyate2 30

phagocyt osi s assay of CITD 1 nmobilized on_Avidi n-coat ed
Fl uo ﬁéﬁ}é ﬁueummémwas det¢reriaesiones losv damsiteefip@lD on the chip

ubh8 PeRkied BRy AEYALAREd
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The biotinylated CTD i nmobilized on 1.2 gm

yell owgreen | atex FluoSpheres(r)NeutrAvidi nTM
wo asloed98ri cr ospheres (Ml ecul ar Probes Eur opeP@yEPAM/013426

2005/ 051998 PCT/ EP2004/ 013486 79 Lei den, The

Net her | ands) were resuspended with different

Eﬁa]@fﬁll:mﬂlﬁﬁﬁomﬁtohg@m@nvert ed cl one 807A- MD028- B02
ITuted in OPTI-MEM nedi um ﬁuppl enented wth 1% BSA

(Ti sSueupphisigehenpisy 84O onthe pihadicasithdhe slowpstaffraoef

tleiietichCVACODR S Ml A8 afifbodMfiih EHER P YBRLBREN
ity o < s
oot B Piad pER e e p e e, e Ysedy AEHRed <
ﬁfég{n]'eﬁtfs ‘(‘Feﬁﬁ%%éf@ prksed baé':teﬁ%l1 @gﬁi@éﬂ}zﬁ 460[}3%1%&&?4 hours

ree beads re renoved by | ow speed
IREG timduictigat dndrpu¢iZied gromi periplasmie axtyactsiyelnmedbilipesl Metad

Ay GhERRBSARIa AT PRt s B Bln atdrrghby (ot

K&k B HERADST BB buetsri. AR RainPles Wekd load&ndid 1mPQs-IDA column
| ayered over a 7.5% bovi ne serum al bum n ( BSA)

andislatedrvidng OcldmV! finga dradient 56 zgidparle.1 Brotsin praparatiges were

ol sSR! 0G4 B o aIR PRGBS e

r esulQmy BahtbeNey Raeds Bsb bhADpshGEsR! SOTA-MID2CAItlr 80TA-

i.e. _apount of hagoc%ti c cells containing two or
MRZS-B¥aand W%PE@% 14 in absence 15 of

ant i i i Pesl {
o RS O AR, A IRLLY (1) IS
TACr Itie dmedrtart gloat ahtilseliesmpecifickllygeergnése pldgmes ortisatie &i8Bnot
urn was used. A tatal of 10000 event re.acquir.ed, .
1q BpolBRPHO R AwOSIan Spfe J PPANGA oG Gieatioh binds
: |t iRETA$S Ado Rh
4 PRl esEharaCaos e Tan, eRio s e
spstethicsinsyloidpsis. pEhérofoms dHO wis perfdomsdint the presgroeexnfizsh

nd LYSLS-I]| .progr. re,anal yze ong
ofseipr 15 B30 st B8 M Bur B 002t B e e e
prddehde@ RV O 6% PMsndatiengmanWadsotiduemiheac amneehé ididion of
frequency distribution histogramto anal yze the

VIl e salwiinsdid motchange the stagniagnT higtls Breonhagt withdhe 665
50%:-i_ncr.e . .G [ M4 t j

e e TN R

OWVIIDI fdutis. CSFuba@eiBodf 8(A-MIRg8MBI2 staifed positive, onvaAD plijues
t he range of concentrations Then, the

0,01-5 a/M).
abelso AR v RYBs Reiiedy BORR LT 85 Flobed AR guss Wekly.

(- i . . i .
L T
t130 AR 2 ThBaAti bedienstre aositlvéingissedsfdfaiaa than 1 patient.

( EC50=34+15, ng/.,m) to_ sti t : T

resu htﬁerﬁ#ﬁ]% a&(ﬁ‘b‘?d&eﬁt goﬁ“%g@%%i\é@@égbl gfb?ééMO)Q%"
Mg REIFRTAIN0bBEA10 ovily dReRPRABYFtECoADA BN ssue.

CTD- beari ng beads by "human rmacrophage/ m croglia-Iike
cells in a concentration-dependent fashion. WO

RSOOSR TREER904, 043430 B0, B TP Rodd: mGiie”

UL UTl1

descrihkekket FabsSEIRIMO0A7-H 2801 /2 M(028 B Rt gl7e,.- RO 026-F05
the anti bodi es, described in Table 18, five of them

Wego vHenBR stadied in BiprpravmebisisHia st OB s sogetoB 2

-.ND0Q4- - . .
RTRROtS 5, A FOEIORT DB o e atons
variabl e part of the light chains of these antibodies
have been found in all clones. Some of the clones al so

contained nutations in the constant part of the light
chain (Table 21). Sequence
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alignments with genom c and known gernline sequences
have been perforned, and the correct am no aci ds have

whems/osdehti fied (indicated in bold in Tabl e 1BCHRP2004/013426

Tabl e 10 20). The VL chai nseépf the corrected clones

are described in Table 19, and the constant parts of
birliénd @Soraihee teisaRUDerere meiahtd Ra ndgutiwBsunteol] biad caheel of
| gG.nol ecul es ar,%D&&%m i ne, _the somatic_nutations are

thefhin Mee sptugatediu PRS- FigurafA shayes tha enalyses o6 skFabng
rret ! r . ¥

ftody 07 ADRHOBY B CRIICERD Slhah R 3 WBtfty S3CRT SRREThe

affimatyyfisFall sntitrel y 367 AcVINE28-BA2 Ehawal esifilenpaiteen, 34ih an

oo 0 a0 e A APl TR0 605 st grigy affnity

inth Hhhn WFRA1t S8 thehdtr ﬁgh% . Exanpl e_34:
(%—lih[a%gﬁ agg)l @é‘ﬁ%ﬁo germ |ene ec: rfected 1gG 20 The
ger nih nentewst, vaehaebalby were sodgst toi HEBILS ahipraialae sinfiF camtibody,

op kG Ber o e Eney R R i), nor o
aLh@ossgyer a surface with coated bCTD. A

surface wth a biotinylated control 1gG was used as a
negatlihedlifferehtaenilisBeearsing thersahting andehalyte irethe two different

807A- MD0O28- B02, 807A- 28- BO2.
EEpPRe Ngeoeeraa: SRR bR Poita oo iy BT AP O AT and pia
M02S-BO2 Bty Bivd foltoliedTHCAD aréli fd@td §STOSh Bblufién.ON-r at e
and off-rate). The affinity of the 1gGis not
significantly altered. The sane results were obtained

E&g}_)‘;g ?W§L+1§&§ pe%gr%&&%rvﬁ %ﬁé%l_@gana(ﬁglzﬁfiw?o%'oﬁ%%?sl

o S Ul

807B- MD004- H03. 1 indicated that 30 807B- MD004- HO3. 1
binds wiwth a different kinetic to the parental clone.

Angihedr (batcly weforgndingde IgG{ | uence the affinity val ue

Si GNigkicEARL Lifors 6 s EH0E, BT MIQ= 2B K Ok 30
its g?ﬁg?ﬁggc%‘%%iﬁtegl i %‘?%%% as shO\SNnQiﬁﬁ éTE(?ELleSA and
ciidadaesthanizdytsien chesed GTIEHELhELS WO r20dha&ll9I®mplete
hPCT/ Egé%)o#o 3426 81 Exanpl e 35: Binding of

amep fedf aeiladistoE- CTD by ELI SA Anti bodi es were

scr eeNgehifo?n sARAD -G Pk NEatCRRAR IS ‘RE1uB1LIMt ed
ApoE- CTD ELI SA. Human, marnoset or mnuri ne ApoE- CTD was

bosigtsEowenused for simuttaneous,phutieiongligastien basedibnthbrgfarmntting
W th test i bodies. After this, the amount of 5
i PR RCH RSB EF BT PBA by det ect fon wi ¢h
s e ORIy AR Aok DR ratid inviodisdaws huimeagdsdneis (TMBated

_Substrate. oE- CTD bi ndin ives a high signal
inEiggre 2dnalke Byst stepl cogmheip F%o g@wentﬁanen@segﬁd gito pBhhdintke

- 7A- - nd
s%:ﬁ%@ogg%%?@gﬁg@ @%@éﬁ%ﬁ?@gg%ﬁé@gur e 22. Results
ar e dioStt-odeptify thd afitisl FBs, abdift 360 andil @udlccloBis vetiré) gnadfsed
ant.i bodi es to human |ipoproteins, Anti bodies v\ﬁ)r@e

ck, Notably,

by LN risguenstg: /pepissei solybisdich §indspacyers fonad
269256 8¢ f dolardest PR oL ARC ERThEES B Sluble Fab)
vant oliteutice 8s Ighkt eonstrhéts by bheh agfoumttting. ant i body bound
t er i ned .by.det.ect.ion with d
He. o T bRy e b gk o6 B @ mattea
1SPIEh AR Bito e Burddin 168G gxﬁiem?lh@cfgi ?km.i Weatity BB A RAmatted
N e

as optical density (QOD) SA. Binding of
as@lm?mg Fgeipbah caukmpaB0rs-Bofied by sgpancing. Besides initial PCR-
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MD028- BO2. 2, 807B- MD004- HO3. 0, 807B- MD004- HO3. 1,
807B- MD004- AO3 and 807B- MD004-A03. | are exenplified
WO pooFiosnere 23. Results are disclosed in Tabl e PRI/EPR04/013426
Exanpl e 37: I n vivo bindi ngepf 807A- MD028- B02,
807B- MD004HO3, 807B- M004- AC3, 807B- MD079- D10,
arfipT R0 0F tkdépnietodab-énse ) b cRiniry @ppriesh dnidentical with rtioe
bi ndi ng of Fab cl ones to, human AD cerebral plaques In
QfFl?rﬁefB’r’ﬁ@iﬂﬁg SHF"%OS?PJ‘RPB‘MBESW? - B807B- MD004H03,
807B- MD004- 25 A03, 807B- MD0O79-D10 and 807B- MD009- FO6
to cerebral plaques (inmmunodecoration) was
Edlprossisi unt pdrifigatiorpof IyGliantiboiliey ect i ons int o APP/ PS1

T b e e
HE%@T%EH@‘:AIRH)OG{CS %&Qr d%tor SV B84 orBs 'Xj 10f9

of  B07A- MD028- BO2, 7B- MD004H03, 807B- M)004- A03,
tr&&f@tewb@em (periftesn aemn gUNEe KBCHOUREE Week. Burification was

obs q Q_st.ai nin ele
oS oo PRidr At A MiatiBe bR RERd b S il
dlaﬁbzed haiM& PEIE NSl 3@&@6&1 $D8tgel Bnde Beduainipi aal nod rEdicirRf
pl'aques were immunodecorated with respective clones by
congit?@e5/ 051998 PCT/ EP2004/ 013426 82 conparing the
total plaque burden in each nouse that was determ ned
by staining wth a nonoclonal antibody to AR (6E10)
Bivtimplitacoftigeanitibodies | n vit ro bi ndi ng of affini ty

mat ur at ed_cl| ones to anyloid human Al '
seciJ Bintnyfationgt %ﬁm%yrms:m an Mﬁ%‘?ﬂ §F’6%ﬁh§ ?'F@
al{tﬁiog%s?ogékoé‘s Ivﬂthve{ f 10 bR b o?l Sﬁf@éﬁ@&hﬂi\ﬂd&ﬁz type

ones 1 n uman aques I S visualised in Figure
(t6tinaExdajpéthyl3B3- dMﬂqpmpﬁqnaltmelhr: atvicborf lnlbtn%ﬁlmmmm (Beahe

RS TS5, R DI B QRS CERE R HPCh) S i gritied using the
}Fﬂﬁ@%@@ﬁifyﬁr&@ézdb%ﬁgen'épbérﬁbfc%@m Sndhowl (prived) DbRtionS

over the ful  ength of the VH CDR3 ach
agedach\pedeuBdthat 8017151;11:1121@@@1 m@bodwmntawd@momotm groups per
8 7B- MD079- D10 and 807B- MD0O09- FO6 in the context of
MOfReUlS i gi nal  wi | d-type residues (see Figure 29). PCR
was carried out using an oligionucleotide carrying a
reglon of splked dlverS|ty over the length of the
vampiohd . Spacifivity tests withJdgeH l'.:..s‘e bracket ed by
regi ons of hom)I ogy with the target V gene in the FR3
and FR4 regions together with a specific priner
Bondling ofDeG1 ufitibdikestBRbiliee gp&ries capabl e of annealing to
the 5' end of .the target V gene. Fo antl odi es
somcmzrsa«%wty Oé@%wﬁg@@e%% ks 6 4D¢ies, was tested
AR 3 a
one st efﬁﬁﬁﬁhl‘%dﬁgg @Eggn% ‘Pﬁﬁodsé CF\’6 ﬁgla{eme]?aaggrwned
usi nGha abtibgtien @074 POISABO, aSWAtMOOIﬂeE[l 1,98&7&1\@026 F05)

o8 Poumtothes By AD s R PR st FaialEs rubleit e topted
fdf%éifr’smqinga%bmt»gscbmc&ﬁsma&\&ﬁmsa@61“12(ﬂi’s‘@mw ZYPEmisEl em

Cl ont ech Opnol es of eac rimer for 25 cycles
plimatd GTR bGED) &néﬂmomblr@nthum@r& P (W@l th@BWﬁS biptinylated.
P overnsBoRRs 8hr Rniathor S MEME2035] (Pl aloo)

drd big@ WG'TEDM ttle shrecl @iffetent éiﬁ@leﬁ @(ﬁh Iaﬁﬁﬁoddﬁrtﬁ)unﬂ eceﬂhe dathe
obtain - of PCR %Foducts ﬁr oducts wer

CHigh} w@s@ﬁt@g.thg thepitapss remﬁmseri@att ppntibodies pﬁeﬁhg ER§ in these
]iT Fe resulting PCR products of 730bp contain an
ernal Xbal site and an
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BstElIl site, incorporated in the oligonucleotides.

These sites were used to clone the 30 products into a
wale@plosng9s/ect or. Diversification of the VH CDRBCDEP2004/013426
807B- MD004- AO3 and 807B- MDO#3-D10 was realized in two
steps: after primary anplification as described above,

t he \AtRAF/R03AMIBOTECFD) A Hir4 /6B) B4R to ﬁGTDdeInG'Eigbm(ﬂat to

d f 730b [ fi th
rBusg (B, sceshiigs Bort T bR pb Khreriod aBtien g b eI 1 no
pebsdeht BidhRe of‘ﬁﬁt BormeRtpdionBRba 1339 8hEHug. §%81%20.D. in this

prinmer. The PCRs were then performed in a vol une of
HJ§Ausinrhg axhineddydht hyeaffinPCRf thy gntibody.st em

(G ontech) and | Opnol es of each priner for 20 5
cycles (1 mn at 95C, 3 mn at 68C) 100 to 200

B‘zﬁéﬁz@'of}‘@@%ﬁbﬂ&@ﬁ%NPDObt ain - g of PCR pr OdUCtS
The nuibeéer o cl es was kept U|telow 0 cycl es)

or derS0Ta- Meazm%.lmndﬁQVWO&@gossdmotb dorNy Aaibody
A5 b3 T i T RSB0 o R it chesk

iPLROWES relSd ééy%%?mﬁ% bn{d%fgo hattfed & écﬁ‘ﬁﬂdtéi&rﬁh 1 b60 &REOAWre
PCR reacti on roducts were }Jurl fied usi n%):t he 10

bDD pumlﬁﬁl@aﬁﬂa nlgknlt in (smélps,rfhir)lg niifreateORFpgusel ik t Bhearna-

vector. b wer e.
B bR ARl PR e TR a0t RbaBly duc o
RO Mﬁts%nﬂﬁ@dy%ﬂ@d aMﬁ&@%céﬂDﬁ)} i anBEMIUGnehtibbéy PI 1
éfor 807B- MD004- AO3 and 807B- MDO79-D10). The resulting
(Figss&/8d products (both vectors and PCR fragments) were
15 gelpurified, 1.6g of each DNA fragnment was |igated
into | Qgg of simlarly cut phagem d vector backbone
Biﬁdmgoyélgmlhnbibgmeto(lPﬂL and the ligation mxture for

each spi ked I|b uced into ol j_ TGl

cel | @189111&%@{1? ifsdpraiod &ﬁiﬁeﬁ%teﬁfsﬁﬂ BT, Lpie the

p‘hﬁ%& MRONE '1:%% H“tﬁe lpﬁ:%g@[)inﬁérs Ua?dti%di%@ ROEA-MORBER MG lt0 §)

rks et al ol . 222, 581 (1991)) using

aad QOQA-MQ(?Z%EM afer windiag ¢t VLA toi the sanye éxdenti Nogml catipared to
n order tore st .once., .The

Bt A RED e R DgE s TG hogl o nif B stems

t9¥e 3F&EEANCI Ng. 96 isolates were randonmy picked for
each library and the VH CDR3 regi ons were sequenced

and diﬁvpam LDb. is n@mv@seéloéﬁ@@Ewnd@ ltpybéhmqa DL could

uenc For. cl.ones. of i
B RO G orkB o BARE Pl pRR R AR A el pe IRy
1 BoeReey 8@ lipid higndftl Taéefre o dﬁ@g competiiongedevith the
VII-CDR3. A selectiaon pr ocedure consisting of t

apgihediss Brsodeiose PCER hna& trsthg plate angt @ @icéﬁ‘feaﬂm%ﬂ\ﬁgﬂ? ¢ER or
VL OBEoRlibadof, B BRGR L Bl By S, vLDL
fsrethed:mtrmn auabodlesf (Higre At and §)ngd dittlethhibitibrawith GED for

n pve t he concentrati on used .
wBhabt SeRs NPT G Gt Dbl ormiasistre Spr T Btbedes
A DRGY) FARCERIH 0B IdsOOTHERerd %Ieﬁflmrﬂﬁ'ﬂte%m%ﬂ WLEE'als Bévell as by
using the wild- type antibody and a contrfol anti body.

He. dbe6hd menastbnabdirgséeds to MV dit net bing initlis assagduced

antigen concentrati i.n the ence '

o1 unfibsf ERRATN Bk Wt ASulEBRARE (7 ACRIBEL B8, s
Mebdzi-Eet) irb nEEﬁIBih@m@ 1o W@]ﬁpﬁlﬁfoﬁﬁib&%ﬁd E’&B@ﬁ@@ 00D ©k3820n to a
84 To determine if enrichnent of antigen positive

lessehede dbankaatad€el D46  random y picked cl ones from
before and after the first round of selection for each
anti body to be matured were tested in an antigen
ELISA. In all cases, enrichnent of
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antigen positive clones after just one round of

sel ection was observed. 5 After selection, the genelll
waeewspsMes renoved fromthe vector to allow sPCT/BPB04/013426

Fab expression. 200 clones w@re randomy picked,

screened by ELI SA and their heavy chai ns sequenced.

Oheliiyyax \EBPHACGE dat abase was used to link ELISA

data to t respectl Ve ences
seque%%%gp e thie agibacies DPGIBREP B 6‘1‘1?% Hbgﬁ @Bﬁ “¥IR038,802,

"\?@22@3???‘3@5‘5‘?*‘“?‘?2"”6| FUID B GCIMIhANREE abbody

(8@771‘8—1\&&%4F05)3106$130tfan¢ds ot maidi G TDvead badsIpGII2dThad

SRR sty PP ra NI ST R R BB R

SONACKI0027-FANY bAM & EbABS VOIBIS niien lﬂﬁéh%ﬁgody (Qn@&ﬁ‘ﬁatlons were
cont al nw? nut ati ons in frarreV\Drk regi ons wer

wged cAntibetlyR Y7 Ac MNBE-FRiStdees Botreheowthesa prapsrtiey @ut this could be
(QEZ K The results of am no acid
r?]lagem%/a lﬁla?’)?iﬁls agl%%éf ected clones are presented

in Tables 24 to 30. In the VH CDR3, sonme anino acid
ositions are very conserved whilst others are
Wl acore screen ng was used to

! gL PR Py 0 e

Iﬁﬁm@nabmhes e:xmm:insolmmmeBmapavas@xmnsivslymahed in
Bi acore. The best clones were sel ected based on either
off-rates or KDfor bi nding to hCTD or a peptide as
éﬁ%‘lmzéo%o dIE@?uPB%cbW' ated peptides or human

wer e oat e on“streptavidin chips. Periplasmc
ext r ddgeret 4 0mM 11 021and U8 sumesrinethe relults bEthe\Biagare kiBdysis of the

GrmopeatheloRgs TRE oo B0 PhEEaffor et N blgodsmoo

A &éﬂe@ted'aﬁ&ﬁ&%b ?ldqﬁé‘ bm’d@ﬁé HidBdtfek flﬂb@ﬂb%&hé’\@kﬁp 13 Igcplped
fromchip surface rates were neasured on a tine

opiTpaTssl Wjﬁh their Qﬂ&ll@ﬁétﬂﬂb&m@@ Tadsl) AntibRide 397 4aVQ0ZF-E11 binds 3
1
B g TR B o BN oo

Hnads with 6 9880 Bick®moddravidigws theldhgter condi ti ons of
full Mass Transfer Limtation | i ke those

encouhtetvaditymensursk (Liahle 2hig higk(;@r\yh% THeRSHISH §pt59°°é]ﬁﬁ pier the
| |
EREGHEUE b Qind a1 Sroph Py RN AT ERERER R0 1,

inmiddagtely aEtabm;mmoﬁ rstdpatmmm&fﬁerencas isgeotsbigpdiesto tlanrebmding of
et erm ned frogma, WO_20 1998 PCT/ EP2004/ 013426 85
ﬂ@ anhady te the iR et ﬁéﬂggg'%rlﬁﬁ}ﬁ"rl lefinrihe PRt
concentrations of a purified Fab on a hi gh density
Protein A chip. Using the Fab concentrations obtained
Rindingraf\nndihddieh & capsifed (@ Mes, we cal cul at ed kon data

f he Bi
ot Brev RS RE TRR Ry TP s Rih MR ihE BRGaR ST
ABoMEEBRA 16 dodted BCTBIVEDLIUt hét GPD/NIDE it fRhitidd)@dditional

807B- MD079- D10 does not bind to Protein A.  Ther ef ore,
Riacare pgparinpents weregresiopined ésee elgo BagcorhomFahshnkn thegey e

g LT TR M

tBO dhip M3 BBO2 birldigg s£the sp&ifivaitibadies, follewed Bietheiifijeetibn of
in Tabl e 36. No clones with significantly inproved

IP oféP8Ef ound for 10 807B- MDO79-D 10 (no KD data
avail able for this clone). The sel ected Fabs were
produced in E. coli and purified from periplasmnc
extracts by I mrbolized Metal Affinity Chromatography.
The quality of the
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preparations was checked on reduci ng and non reduci ng

SDS- PAGE. The purified Fabs were used to accurately
waledsomone the equilibrium 15 dissociation cOPGL/EP1004/013426

KD. Biotinylated peptides oreshuman CTD were coated on

streptavidin chips. Experinents were perfornmed in HBS

r unnifigudeuf2fshows Bt iFab entitfedlp S0RARFM0027-H1 Edndicect]?@0mpled to

s SR it T e
é’h@al }/ﬁ%l Sl;‘%’t%: .Iﬁiglﬂotig gy Al662 92569 Emhglplg@l bOYII Gntdhodies

M nute tion, any remalning sanple was
\Eatsruspcﬂneﬂihé teshwaseer fminpd vsatermEson@aatm@wraﬂmmmrsemm Only

¥ at R Shn s T P b ol o il TS,

sunmari zed in Table 36. The best clones selected from
Bi acore screening exhibit an affinity 2 to 3-fold
Gringheiont han the original clone for 807B-M004- AO3,
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807A- MD027- DO5 EPI WGYYYYGWDV 9, 16 377,8 WO 2005/ 051998
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—.w

outer layer of the plaques but penetrated the whole plaque structure. 70% of the
plaques accessible for staining ex vivo were stained after the in vivo exposure.
Considering that the dose of 10 mg/kg administered interperitoneally did not saturate
the available plaque-binding sites, a non-saturated level of antibodies may still result

in an antibody mediated plaque breakdown by FcR bearing phagocytic cells.

Example 18: Reformatting of Antibodies to mouse IgG2a
For in vivo testing the variable regions of antibodies 807A-M0028-B02,
807A-M0027-E11, 807A-M0026-F05 and a control antibody (anti-Streptavidin clone




10

15

20

25

30

e5 e-3 27El11 Fab HD 9.5 45.5 47.8 8.1 IgGHD 7.5
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wa100%02199% 1.9 0.8 28B2 Fab HD 2.5 44.2 179 PGI/EP20hg@3426

HD 3.7 4.0 10.8 2.4 LD 5.2 604 12.3 3.7 26F5 Fab HD

n.f n.f n.d. 1gGHDO.2 42 2103 785 LD n.f. n.f n.d.
A?2) Wwekereakued thiel veaort thyt @intadis mojeciiGan csmmmlt régidad of the

rreasured 50 sec_after jnjectiqn sto o fit
hegvy g andapesiGiaRpa ke varishle re‘o%%\ff) ‘15&8%0

sel epf Lt BRI 1afR8Fdd R6m Gxpiasigh %@&T hl)

or 0.3nMbCID + 5Mw Fab 1 tube of fibrils or O.
tolag@hst@ﬂdtﬁoweaﬁdssmmmwg@z@amﬂmdt\qs ;ﬁpRkazm that I%tdes the

o QLAY ST TR0 0 2 oM A, S i

gteeof’lYéqwgdiﬁ \4 I\/?llaﬁbwe% Tifebd3fidh B Hud B B.AMO& é%sﬁ%ﬁ plasmid
5.7nM p8 0. 057n 8 + 5Mw Fab or 0.3nM |

vig GO, wﬂmfﬂ@m@m@mmawa 9‘féLm|1@sezteqhambApaiﬂ/Bs1W1

| |
ool iy PR R o8 TR rms ecnp dn o af e
VPkg 133 tHEO0 %}@@ﬁ%@&n&@ﬁvﬁ%s@ﬁl@éd irBé Mﬁ&%ﬁ'&ﬁon
172" (on p9) 24 8O7B ND079-DLO 26 (on p8) 33

piodugiett Agel/diheh fagment BWanapsetpddn @Wewq%% af ‘ThF’ 6ﬂﬁlstructs
wh Sl R Gy DS SEb AL TRl IGRE BRI RRDRE T Fiewre 14

A03 1 P4 57nM 5.7nM 0.57nM Hit rat e%lnput 2% 2% 2%

Qut put_ 62% 51% 83%
Example 19: Preparation of Peptides

10 peptides (length 16 amino acids) covering the full ApoE CTD were

synthesized.

The peptides contain an 8 amino acid overlap between each other as shown in
Figure 15. The peptides contain an S-S Biotin group that enables binding to
Strepatavidin (magnetic beads selections). In addition each peptide contains a
Cystein that can be coupled to a carrier protein (BSA).

Peptides were solubilised in dimethylformamide (DMF), and subsequently
diluted in water. All peptides, except peptide 4 were soluble in DMF at a
concentration of less then 10%. Coupling was performed in 10% DMF for all
peptides, except for peptide 4 which was coupled in 30% DMF. An excess of
maleimide-activated BSA was used to bind to the peptides. After incubation an
excess of Cystein was used to occupy possible free cysteins. The BSA coupled

peptides (bpeptide-BSA) were used for selections.

Example 20: Binding of antibodies to overlapping peptides
Antibodies 807A-M0026-F05, 807A-M0028-B02 and 807A-M0027-E11
identified in Example 5 were tested for their binding to overlapping peptides. This

was done firstly to test which peptides could be preferentially used in further
selections: bpeptide-BSA or bpeptide and secondly to see whether the antibodies

selected in Example 5 were binding to the overlapping peptides and if so, whether
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HO3 1 P4 570nM 57nM 5.7nM Hit rate% 2% 0% 0% | nput
Qut put 72% 72% 81% F06 1 P9 57nM 5.7nM 0.57nM Hit
WO 20069510998 0% 0% | nput Qut put 6% 4% 2% D10 1 RSI/BIF29M/013426
5.7nM 0.57nM Hit rate% 0%0% 0% i nput Qutput 34%
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807A-M0028-B02 bound to peptide 4. Antibody 807A-M0027-E11 did not
significantly bind to any of the overlapping peptides.

In Example 9 we found that the epitope recognized by antibody 807A-
MO0026-F05 and antibody 807A-M0027-E11 was covered by a large group of
antibodies. Both antibodies did not compete with each other. Since the affinity for
CTD for antibody 807A-M0026-F05 is very low as compared with antibody 807A-
MO0027-E11, one would expect that, if they recognise the same epitope, antibody
807A-M0027-E11 would have bound more strongly to peptides 4 and 8 than
antibody 807 A-M0026-F05. Therefore, one could conclude that both antibodies
recognise related but not identical epitopes. Antibody 807A-M0028-B02 bound to
peptide 4 and was different from the antibody group of the two other antibodies in
competition epitope mapping and could recognise a different epitope.

We also tested control mouse antibodies on overlapping peptides. Antibodies
3H1, 12D10 and E19 bind to peptides 3, 10 and 5+10 respectively. In contrast with
the human antibodies, all control antibodies bind to about the same extent to peptide
and bCTD.

Example 21 : Selections and screening on peptides

Three rounds of selection were carried out on 10 overlapping biotinylated
peptides conjugated to BSA (b-peptide-BSA) and one round of selection on the
corresponding biotinylated peptides (b-peptide). Selection was performed on 10
individual peptides using Streptavidin-magnetic beads. To handle this high number
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MDO04A03- MD148- EO8 9, 51E+05 4, 85E-02 51 *
MDO0O4A03- MD149- FO2 6, 51E+05 2, 41E-02 37
wWOROBAMNI MD149- G11 4, 12E+05 1, 73E-02 42 * PCT/EP2004/013426
MDO04A03- MD150- EO3 6, 08E+0579, 89E- 03 16
MDO04A03- M151- D09 5, 35E+05 1, 61E-02 30 *
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VDRGNS A B PR e sS4 om0

bl?)‘&ng/ltd bf)b;ﬁldeNB S/A was cafrickil dun umng &e\éhtMat@d) Kogg ey s2n.
01 0.0 a

Prg- sereelzng of round 5 a@% wfh Fgab dlﬁplgyezi on xghaﬁe fho‘%edat%at ey a

fr%pl%g@y gf %)%1@&N&?{i’es%%&gwé% r%ﬂélﬁtZ arﬁi NaOfa/ O% &'ohés v?t%e %ﬁld@ig

to@SA b ound(B, despi® oRteBsiDe ﬁelﬂeﬁomami @b@racncm an BSA qust ilkely

th@bmd@rsdygredzlreéteé tg t}}f h&’nkgr glo ecgleg og(%lae gsg tgat%%ugdgo%
cch?h }fé)p d@@ ’@ﬁér%re%o@%@mﬁﬂl @&l&@oh oﬁrbp@ﬂtlcfé@v@s’\' |V|

Z Z Z Z Z
pcrfozmzszpr tln&seieczmn bzcligraurai 1aném§ V@Saleahgibk aaaaa

g g "@W V%Vé’&\’s\,’@v%vﬁ/avﬁ/évggwrts p\ﬁag Wa%vcloneé)wgl)e bgtcth%rBa&)ecRo

prbdﬂce Fabs anditlR large sareamﬁg af ﬁlea':l@hea (ELIS)O aﬁﬁequenomg)! wus
WWWWWWWWW W MM O

peformed @t 65 leved éoba@j@@so@e@@d@@ﬂ@e ip E£~I§Azofzvl%chz46

wiearlif 6 G ety QUGG O et TR N
. IM

Nr

Example 22: Selections and screening on fibrils and peptides

Two rounds of selection were carried out on fibrils originating from an organ
with amyloid plaques, 2 rounds on 10 corresponding b-BSA-peptides and 1 round on
10 corresponding b-peptides.

The procedure used is summarised in Figure 17. Round 3 and round 4 were
performed on individual bpeptides-BSA. After pre-screening few positive clones
were found. Therefore a fifth round of selection was carried out using bpeptides. In
a pre-screen, positive clones for peptide 4 and 8 were found. For these two
selections we screened sFab after batch reformatting. In total 390 sFabs were
screened, 109 were positive in ELISA and 4 clones were unique. The amino acid
sequences of the VH and VL chains of these unique clones are shown in Tables 11
and 12. In these strategies most clones did show unique VH-CDR3s (Table 12), and
high enrichment was found: one clone was enriched 148 times and was found in
strategy B1 as well as in strategy B2. This is in contrast with selections of Example
5.

Few clones (Table 13) bound to bCTD, which makes them unique as

compared to results in Example 20 where bCTD binders bound weakly or not at all
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clones were retalned that bound to bCTD but not to fibrils while after 2 rounds of

selection on the fibrils (4" round of selection) the chance that these binders are
retained was less. Therefore, large scale screening was performed on the 4" round of
selection. 950 sFabs were screened on ur-bCTD. 233 clones were positive in ELISA
as soluble Fab, 83 were uniique. The amino acid sequences of the VH and VL chains
of these uniques Fabs are shown in Tables 14 and 15. In VLDL ELISA, 5 Fabs
bound were positive or had questionable binding.

No Fabs bound to bNTD.

Many Fabs belonged to large families of identical VH-CDR3 groups; one
individual antibody was enriched 247 times. Testing in IHC was performed on
individual clones (not belonging to a large VH-CDR3 group) and clones belonging to
a large VH-CDR3 group that were selected for a slow off-rate.

In a first IHC screen, 6 Fabs bound to plaques of AD patients. The properties
of the bCTD binders are summarised in Table 17.

Example 24: Production of candidate clones as soluble Fabs for IHC

Fabs were produced for further analysis. ELISAs were performed on

periplasmic fractions of 100 pl cultures. Biacore off-rate measurement on
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High throughput Fab screening was performed on the peptides they were

selected on and also on a non-overlapping peptide as a control. In epitope mapping
all peptide positive antibodies were screened for their binding reactivity to all other
peptides. Table 13 contains detailed results.

Two Fabs bound to all peptides (most likely to the BSA-linker) and were
considered as non-specific.

No Fabs were identified that were specific for peptide 5 and 10 (although the
pre-screening Fab on phage showed some positive binders).

49 different Fabs bound specifically to peptides. 39 of the specific Fabs only
bound to the peptide they were selected on. One Fab selected on peptide 1 also
recognised peptide 6. 3 Fabs originating from the peptide 4 selection also bound to
peptide 9 and 3 Fabs originating from the peptide 9 selections recognised peptide 4.
Further, 3 peptides selected on peptide 8 also bound to peptide 4. Only 9 Fabs bound
also to bCTD. This suggests that most of these Fabs bind to an epitope that is not
present in the recombinant bCTD and recognise another (possibly stretched)

structure that could potentially also be found in plaques. The region that covers
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and9 Rdo dLIRfEPnfatith BaPischQR fednfdiQdRa8pfevBlent in bCTD. Possibly
the epitope for these two antibodies include sequence MQRQWAGL (group 2).

Another Fab possibly positive in IHC, selected on peptide 9, only recognises
peptide 9 and not overlapping peptide nor bCTD and could recognise either the
epitope WAGLVEKY or a conformation only present in peptide 9 (group 3) and
plaques.

10 of 49 specific Fabs bind to peptide and bCTD, suggesting that these
antibodies recognize a more conformational epitope.

One Fab binds to peptide 1, 6 and bCTD. This epitope (RTRDRLDE) is not
predicted to be inside of the binding site of VLDL (group 4).

Two antibodies, obtained from selections on peptides 4 and 9, recognise both
peptides (epitope MQRQWAGL) and CTD and therefore are different from Fabs of
group 2 (group 5).

One antibody, selected to peptide 8, binds to peptide 4, 8 (epitope
WFEPLVED) and bCTD (group 6).

Thus, according to this hiypothesis the Fabs identified in Examples 21 and 22,

can be divided into six different groups of Fabs that each recognize distinct epitopes.
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NTD. Table 16 contains detailed results.

In total 81 different antibodies, binding to ur-bCTD and CTD were found. 5
of those antibodies bound to coated VLDL. None bound to bNTD. 20 antibodies,
also bound to peptide. As in the strategies of Examples 21 and 22 we found a

selection dominant epitope around peptides 3 and 4.

Five antibodies of the 8 1 bound in THC. Only one of these antibodies bound
to peptide. This antibody binds with low RU (Biacore) to peptide 4 and high RU.
Interestingly, this antibody was also found using the strategies of Examples 21 and
22. The other four antibodies could be compared with antibodies 807A-M0028-B02
and 807A-M0027-E11 of Example 5.

Example 28: Reformatting of candidate Fabs to human IgG1

Most of the IHC positive clones described above can be individually
reformatted to the Dyax hIgGl expression construct pBh1 in two restriction
endonuclease based (“cut and paste”) cloning steps (see Figure 5).

With the exception of the amber-stop containing clones, 807B-M0079-D10
(807B-M0027-D08) and 807B-M0081-A11 (807B-M0081-F12), and the clone
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229 candidate Fabs binding to CTD were isolated from a variety of selection

—

Q>
a d.
a)

procedures with Dyax' human Fab300 library. Two of the procedures included
selections on peptide (Examples 21 and 22). In the selection procedure of Example
23 the successful selection of Example 5 was reversed by first selecting on ur-bCTD
and then on fibrils. Also in contrast with Example 5, we did not screen phage but
first performed a batch recloning from phage Fab to Fab.

Very few (five) were reactive, as Fab antibody, with coated VLDL. No Fab
was positive for bNTD.

In the strategies of Example 21 and 22, some clones were enriched and we
observed VH-CDR3 groups with few individual clones.

Fab antibodies from the strategies of Example 21 and 22 recognise a selection
dominant epitope around peptides 3 and 4. In the strategy of Example 23, the same
dominant epitope is found.

In THC screening, 15 antibodies were found positive for binding to plaques in
IHC in a first screen. An overview of the characteristics of the Fab clones positive in

the first IHC screen is shown in Table 17.

Example 30: Properties of IeG1 of the 15 Fabs positive in IHC
The 15 Fabs which were positive in Fab-IHC were reformatted to IgG1l. Of

these antibodies, nine were found positive in IgG1-IHC.
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or absence of VLDL to see whether the presence of VLDL would lead to a decreased

staining intensity of plaques.

The 807A-M0028-B02 antibody was serially diluted and mixed with VLDL
prior incubation of both APP/PS1 and human AD brain sections. No quenching of
signal was observed even at the lowest antibody concentration (0.04 pg/ml). In
contrast, a commercial antibody to CTD (3H1) was completely quenched already at a
high concentration of antibody (5 pg/ml) (Figure 20).

Example 32: Effect of 807A-M0028-B02 antibodies on phagocytic activity of

microglial/ macrophage cells

To evaluate the effects of 807A-M0028-B02 on phagocytosis activity, a

phagocytosis assay of CTD immobilized on Avidin-coated FluoSphere fluorescent
microspheres (Molecular Probes) was developed.

The biotinylated CTD immobilized on 1.2 pm yellow-green latex
FluoSpheres® NeutrAvidin™ labeled microspheres (Molecular Probes Europe BV,
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mode data format. The fluorescence emission was collected at 520 nm (FL1) for the
phagocytosis. Data collection and analysis were performed with a Consort 30 system
and LYSIS-II program. The data were analyzed, once displayed as two-parameter
complexity and cell size, in the process of gating and as fluorescence (FL1)
frequency distribution histogram to analyze the phagocytosis. EC50, the
concentration that induced 50% increase of phagocytic activity was determined for
each antibody tested using dose—response curves built with the percentages of
phagocytic activity, versus the range of concentrations (0,01-5 pg/ml). Then, the
EC50 were extrapolated from these curves and used to compare the relative
efficiency of phagocytic stimulation of the antibodies. The IgG converted clone
807A-M0028-B02 demonstrated high efficiency (EC50=34+15 ng/ml) to stimulate
THP-1 cells. The results thus indicate that 807A-M0028-B02 specifically directed
the in vitro phagocytic uptake of CTD-bearing beads by human

macrophage/microglia-like cells in a concentration-dependent fashion.
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The germline-corrected clones described in Tables 19 and 20 were analysed
in Biacore. The analysis was performed by running the IgGs at different
concentrations over a surface with coated bCTD. A surface with a biotinylated
control IgG was used as a negative surface.

Biacore analysis of clones 807A-M0028-B02, 807A-M0028-B02.1 and
807A-M0028-B02.2 showed that the three IgG molecules bind to bCTD with similar
kinetics (similar on-rate and off-rate). The affinity of the IgG is not significantly
altered. The same results were obtained when comparing 807B-M0004-A03 with
807B-M0004-A03.1.

Biacore analysis of 807B-M0004-H03 and 807B-M0004-H03.1 indicated that
807B-M0004-HO03.1 binds with a different kinetic to the parental clone. However,
this did not influence the affinity value significantly. The clone 807B-M0009-F06.1
had lost its binding capacity to bCTD as shown in CTD-ELISA and Biacore analysis
and CTD-ELISA.
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("Hz/IB) substrate. VLDL binding gives a high signal measured as optical density
(OD) in the ELISA. Binding of 807A-M0028-B02, 807A-M0028-B02.1, 807A-
M0028-B02.2, 807B-M0004-H03.0, 807B-M0004-H03.1, 807B-M0004-A03 and

807B-M0004-A03.1 are exemplified in Figure 23. Results are disclosed in Table 22.

Example 37: In vive binding of 807A-M0028-B02. 807B-M0004H03. 807B-
M0004-A03, 807B-M0079-D10, 807B-M0009-F06 to mouse cerebral plagues and

in vitro binding of Fab clones to human AD cerebral plagues

In vivo binding of 807A-M0028-B02, B807B-M0004H03, 807B-M0004-
A03, 807B-M0079-D10 and 807B-M0009-F06 to cerebral plaques
(immunodecoration) was demonstrated by i.p. or i.v. injections into APP/PS1
transgenic mice (Figures 24 and 25). Immunodecoration was observed already two
days after a single dose administration of 10 mg/kg of 807A-M0028-B02. Binding of
807A-M0028-B02, B807B-M0004H03, 807B-M0004~A03, 807B-M0079-D10 and
807B-M0009-F06 was only observed on plaques while no staining of astrocytes or
any other brain structure was detected (Figures 24 and 25). It was demonstrated that

a substantial number of plaques were immunodecorated with respective clones by
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For antibodies 807A-M0028-B02, 807B-M0009-F06 and 807B-M0004-HO03,
diversification of the VH-CDR3 was realized through a one step PCR amplification.

This PCR was performed using a 5° primer complementary to the light chain
constant region and the 3’specific spiked oligonucleotides. The PCRs were then
performed in a volume of 50pl using the advantage 2 PCR enzyme system
(Clontech) and 10pmoles of each primer for 25 cycles (1 min at 95°C, 1 min at 60°C,
and 2 min at 68°C). A primer concentration of 100nM was chosen in order to cover
the entire diversity carried by the spiked oligonucleotides. 100 to 200 reactions were
needed to obtain ~6 pg of PCR products. All products were purified using the GFX
purification kit (Amersham).

The resulting PCR products of 730bp contain an internal Xbal site and an
BstEII site, incorporated in the oligonucleotides. These sites were used to clone the
products into a display vector.

Diversification of the VH CDR3 of 807B-M0004-A03 and 807B-M0079-D10

was realized in two steps: after primary amplification as described above, the
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98isolates were randomly picked for each library and the VH-CDR3 regions were
sequenced and compared to the reference wild type VH-CDR3 sequences.

For clones of 807B-M0079-D10 and 807B-M0004-A03 the full VH sequence
was determined and compared to the VH reference regions outside VH-CDR3.

A selection procedure consisting of two rounds of selection was used to
preferentially enrich the higher affinity clones in the library over the lower affinity
clones. The first round of affinity selection was carried out using a reduced antigen
concentration relative to the concentration used to select the wild-typ e antibody. The
optimum reduced antibody concentration was determined empirically’ using the wild-
type antibody and a control antibody. The second round was performed at a further
reduced antigen concentration in the presence of competing soluble Fab or IgG. The

selection conditions used are detailed in Table 3.
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Biacore screening was used to select five CDR3-mutated Fabs based on off
rate or Kp. CDR3-mutated Fabs were expressed in bacteria. Periplasmic extracts
were prepared and screened in Biacore. The best clones were selected based on either
off-rates or Kp for binding to hCTD or a peptide as shown in Table 4.

The biotinylated peptides or human CTD were coated on streptavidin chips.
Periplasmic extracts from 10ml cultures were diluted % in HBS + 0.1% BSA.
Samples were injected at 30pl/min for 3 minutes using the kinject program.
Following a 3 minute dissociation, any remaining sample was stripped from chip
surface. Off rates were measured on a time window of 1 min (between 10-70s).
These data are presented in Tables 31 to 35.

On rates can be calculated from Biacore curves if both ko and the Fab
concentration are known. Under conditions of full Mass Transfer Limitation (MLT)
like those encountered when working with very high density chips and low flow
rates, the Biacore signal depends only on the concentration of the analyte run over

the chip surface. Fab concentrations in crude samples can be determined from a
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the BIAevaluation software 3.1. The data are summarized in Table 36. The best

0
0

clones selected from Biacore screening exhibit an affinity 2 to 3-fold higher than the
original clone for 807B-M0004-A03, 807B-M0009-F06 and 807A-M0028-B02. In
the case of 807B-M0004-HO03, the Biacore signals did not allow an accurate
comparison of the different clones.

Purified Fabs were also tested by immunohistochemistry. Table 37 shows the
names of the chosen clones together with the wild type clones and indicates whether

they stain plaques in immunohistochemistry.
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a

for each library were introduced into E. coli TG1 cells by electroporation.

The library sizes achieved were such that each heavy chain variant was
combined with at least one copy of each member of the light chain repertoire.

Heavy chain sequences were determined for 50 isolates, randomly picked
from each library.

The light chain sequences of 48 isolates randomly picked from the 807 A-
MO0028-B02-derived unselected library and 48 from the 807B-M0009-F06-derived
unselected library. 63 unique functional light chains were obtained.

Phagemid particles were rescued with helper phage M13-KO7 (Marks et al. J.
Mol. Biol. 222, 581 (1991)) using enough bacteria from each library for inoculation

in order to represent each clone at least once.



10

15

20

25

30

CLddaaCaCadQ@ddcddddadQ o: o: o:
a wO O o wO o cn CO>>>dzzaw>"C/ a
WG 2085/091998 N A ’\ A~~~ ANAywww U 00 0 z z RCEEP2004/013426
> QQQQQQQQQQQQQQQQQQQQQ

aL~Lad~d~d~dLLaLLdU- dU- dLLdU- dLLdU- dU- dLLdU- dU- - U-n 0)
U UThd Lﬂ-ligllit Shainedl shuffled librafied whrdsd@cledifod indprdved dffidity

J.J J ¢,00000000000000000 00Q00 OOOO 0000Q. 000
VPB“éi‘;ig-F%E%T f@b%rﬁﬁﬁ@aﬁ?mﬁ devieies in binding

akt¥ AN gg&ﬁ%&&%ﬁ@%&fé@%ﬁfmo ul streptav1d1n %n amagnetic

cncnenv~Cnv~u~cncnv~Qdcndad~daddddada Cn W W W
beads/invlml ZWMM&)FVDMDIMMMWOW weranped

tovplq\gm'\lll\gg\ge fp'g1$11fl 5?1}?en1!r§1(051 fg{]thﬁ secyné r01§1d o?o_]]ectbon (T‘éble JS}
Tﬁe Jno&baxmh t~1]1’né ofthé phage Witd bédadhtarbedconpled wis dedhost 1 035 dour
alabl lacmﬂegammwdawhmg% ugedjingdhe, Kingdisheelevicpahitern

TR N T IO
B DT @évea@gmt 5010 $ith ke 2250 PUDOND . - QC)U
2G50 R iBin B gD, Ghicaned oy v Gl G opccdpcrraed g
b sy il e Ly reind? 2O 0

(@) C)Jn@le@d Ghra@) ard) o@ut@a@?ﬁtt@)ed(fb géi)sn@le €dl6hiex @r@u@mg
a%; @%08%@%}3%%5 ég %gtm& Ky Gplopies s e
PR EIERIaNCE S SRhise TSR EP2004/ 01319%5 9@1%f&ql%t%;ans via
bEBS Epligptramagiin ) U) U) U) ww ) va co w

&5 ot fEfucf ipste %clvnﬁﬁef Tl pdtSplongs

Bﬁséa ¢h tﬁe& Osfdts af aﬁﬁl@nQchéﬁtl@tl& @abcidsth Breh §ecbhDdan@of
00>000r } 131317} 0IAIA0000CP OLL Op

Sf@WOﬂO WW(Dp O }’\WJOWWWW OO0OOLLOOO
O O THe E%nd%locﬁsct)oghe round 2 selection were chosen to be more stringent and

were designed to select for improved (faster) &,, and improved (slower) %,z Three
strategies were used as outlined in Table 6: Strategy I - further lowering of antigen
concentrations; strategy II - further lowering of antigen concentration and reduced
incubation time with antigen (k,, selection); strategy III - further lowering of antigen
concentration and increased stringency washing (k. selection). Selection was
performed in a KingFisher automated device and an input of approximately 10*2
phages were used. Prior to selections the libraries were depleted for streptavidin
binding antibodies as described above. After selection the bound phage were eluted
and used to infect E. coli as described previously. Cells were concentrated and
glycerol stocks were made.

The output of round 2 was pre-screened in ELISA to determine the
percentage of antigen binding clones. Sequence analysis of a limited number of
clones was performed to determine if any particular clone was dominating selection

and if there are any dominant light chain families in the selected clones.
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afibtdd@o hdl&AnBnk) Interestingly, the same amino acid positions seem to be
diversified among all the selected clones belonging to the same germline. The same
amino acid positions seem to be diversified among all the selected clones belonging
to the same germline.

For library 807B-M0004-A03, although clones M148E08 and M150E03 have
exactly the same heavy chain sequence and light chains which differ by two amino
acids, clone M150E03 has a 3.2x improved affinity compared to M148E08,
suggesting that only two amino acids located in FR1 are responsible for this
improvement.

For libraries 807B-M0028-B02 and 807B-M0004-A03, most of the
diversification observed in the CDR and FR was reversion to the germline sequence
compared to wild-type.

Only a few conservative variations were observed in FR3 of 807A-M0028
BO02 library-derived clones.

For Biacore analysis, all clone variants were grown in small cultures
(typically 10ml), periplasmic extracts (PE) were prepared and the Fab concentration
in the PEs was measured by running the samples on a Protein A/G chip. The PEs
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Table 7
Clone name kon (1/Ms) [kor (1/s) [Kp (nM)
MO0004A03 WT 4,19E+05 [3,31E-02 |79

MO0004A03-M0148-E08 [9,51E+05 |4,85E-02 |51
MO0004A03-M0149-F02 |6,51E+05 [2,41E-02 |37
MO0004A03-M0149-G11 4,12E+05 |[1,73E-02 |42
MO0004A03-M0150-E03 [6,08E+05 [9,89E-03 |16
MO0004A03-M0151-D09 [5,35E+05 |[1,61E-02 |30
M0028B02-M0168-D10 [6,97E+04 [2,97E-03 |43
M0028B02-M0169-F03 [1,73E+05 |[1,78E-03 |10
MO0028B02-M0171-E03 [1,02E+05 [2,61E-03 |26
M0028B02-M0171-G02 [8,99E+04 |4,55E-03 |51
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* Kinetic analysis, 1:1 model
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wW@2®5/051@93 co 00 00 00 00 00 00 co 00 00 co 00 REX/EP2004/013426
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807B- MD012-D09 1 299 + 14.8 159 807B-M012-F10 1 1 +
6.8 63.9 +

3 20 + 11.6 325 807B-M)012-C09 12 12 + 11.7 156
5.5 50.5 807B-M)012-F12 2 20 + 3.0 246
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807B- MD084-C03 1 20 +

807B- MD083-B10 1 299
.7 52.5

807B- MD081- HO3 |
99 + + 3.7 47.9

+ 2.3 56.4
6.4 807B-M)082-Cl1 1

9+ + + 4.7 68.8

299 + 5.8 51.5

807B- MD085-E10 1 299 +
85-G03 1 1 + 2.2 52.8

6.1 32.5

120 ++ + + 2.5 256
807B- MD080- A02 1 299 +

o

4 46.7 807B-M)084-FO03

99 + 2.6 64.1
807B- MD082-F04 1 20 +
+ 5.5 69.7
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| 3%
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L 86% 3% 17%

M 6%
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P 3%
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I 23% 2% 2% 2%
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L 2% 87% 52% 2%
M 3%

N 2% 11%
P 2% 2% 3% 3%
Q 2% 3%
R 2% 3%
S 57% 8%
T 2% 2% 2% 3%
\ 66.50%

Y 2% 2% 29%
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3. An antibody or antibody fragment according to claim 1 or 2, which comprises

a heavy chain CDR3 region comprising the sequence shown in SEQ ID NO: 20.

4, An antibody or antibody fragment according to claim 3 wherein said CDR3
region comprises the sequence shown in SEQ ID NO: 23 or SEQ ID NO: 26.

5. An antibody or antibody fragment according to claim 1 or 2, wherein said
CDR3 region comprises the sequence shown in SEQ ID NO: 207, SEQ ID NO: 208,
SEQ ID NO: 209, SEQ ID NO: 210, SEQ ID NO: 320, SEQ ID NO: 321, SEQ ID
NO: 322, SEQ ID NO: 323, SEQ ID NO: 373, SEQ ID NO: 374, SEQ ID NO: 375,
SEQ ID NO: 376, SEQ ID NO: 485, SEQ ID NO: 486, SEQ ID NO: 487, SEQ ID
NO: 488 or SEQ ID NO: 489.

6. An antibody or antibody fragment according to claim 5, wherein said CDR3
region comprises the sequence shown in SEQ ID NO: 207, SEQ ID NO: 208, SEQ
ID NO: 209, SEQ ID NO: 320, SEQ ID NO: 321, SEQ ID NO: 322 or SEQ ID NO:
373.
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SEQ B NO: $,GEQ I N® Pa SEQNINND: N2 NSBQ ADRNGE 18, NEQ ID NO: 14,
SEQ ID NO: 15, SEQ ID NO: 16, or SEQ ID NO: 17.

10. An antibody or antibody fragment according to any one of claims 1 to 8§,
wherein said polypeptide having the amino acid sequence of a part of SEQ ID NO: 1
comprises the sequence shown in SEQ ID NO: 18 or SEQ ID NO: 19.

11. An antibody or antibody fragment according to any one of claims 1 to §,
which binds to said polypeptide having the amino acid sequence shown in SEQ ID
NO: 1.

12 A human antibody or antibody fragment, which antibody or fragment:

(1) binds to a polypeptide having the amino acid sequence shown in SEQ
ID NO: 1 of ApoE-CTD or the amino acid sequence of a part thereof; and

(il))  comprises a heavy chain CDR3 region comprising the sequence
shown in SEQ ID NO: 512, SEQ ID NO: 513, SEQ ID NO: 514, SEQ ID NO: 515,
SEQ ID NO: 516 or SEQ ID NO: 517.
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16. An antibody or antibody fragment according to claim 15 wherein said CDR3
region comprises the sequence shown in SEQ ID NO: 207, SEQ ID NO: 208, SEQ
ID NO: 209, SEQ ID NO: 320, SEQ ID NO: 321, SEQ ID NO: 322 or SEQ ID NO:
373.

17. A human antibody or antibody fragment, which antibody or fragment:

D binds to a polypeptide having the amino acid sequence shown in SEQ
ID NO: 1 of ApoE-CTD or the amino acid sequence of a part thereof; and

(ii) comprises a heavy chain CDR3 region comprising an amino acid
sequence selected from the sequences shown in SEQ ID NO: 29, SEQ ID NO: 47,
SEQ ID NO: 50, SEQ ID NO: 53, SEQ ID NO: 56, SEQ ID NO: 59, SEQ ID NO:
62, SEQ ID NO: 65, SEQ ID NO: 68, SEQ ID NO: 71, SEQ ID NO: 74, SEQ ID
NO: 77, SEQ ID NO: 80, SEQ ID NO: 83, SEQ ID NO: 86 and SEQ ID NO: 89.

18. An antibody or antibody fragment according to any one of the preceding
claims, which binds to said polypeptide in the presence of very low density
lipoprotein (VLDL).
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2 w v etk iy oo el el

C7 W(©7 Wlﬂn&yt@Hﬂh&n\MﬁqdééChnwo WO W0 a~a ma ma
ma mamama mama mama ma ma ma aka a a
aEl 4dH) aEomprisesa gezgzyaqbgm CDR3 region comprising the sequence

shown in SEQ ID NO: 512, SEQ ID NO: 513, SEQ ID NO: 514, SEQ ID NO: 515,
SEQ ID NO: 516 or SEQ ID NO: 517.

23. An antibody or antibody fragment according to claim 22 wherein said CDR3
region comprises the sequence shown in SEQ ID NO: 20.

24. An antibody or antibody fragment according to claim 23 wherein said CDR3
region comprises the sequence shown in SEQ ID NO: 23 or SEQ ID NO: 26.

25. An antibody or antibody fragment according to claim 22 wherein said CDR3
region comprises the sequence shown in SEQ ID NO: 207, SEQ ID NO: 208, SEQ
ID NO: 209, SEQ ID NO: 210, SEQ ID NO: 320, SEQ ID NO: 321, SEQ ID NO:
322, SEQ ID NO: 323, SEQ ID NO: 373, SEQ ID NO: 374, SEQ ID NO: 375, SEQ
ID NO: 376, SEQ ID NO: 485, SEQ ID NO: 486, SEQ ID NO: 487, SEQ ID NO:
488 or SEQ ID NO: 489.

26. An antibody or antibody fragment according to claim 25 wherein said CDR3
region comprises the sequence shown in SEQ ID NO: 207, SEQ ID NO: 208, SEQ
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HUHOHOHUHOHOHOHUHUHUHOHOHU W
MWmWmWmWmWmWmWmWmWmWmWmWmC N
W@200810519881 C) M Nr W0) OH © O O O O ETER0QE)/013426
a o ri HM Wr~WA WWdJA) weE ~d) (PA 0OCQ
ri CPri El NLOCT QJOCP & C IVU U If) CONN
NNIf) IOcl" ri HHHFfri HHHHHHHH C OC O
IC.N@ %09, SEQAD @ 08EQ 1 KO 3¢ )SED DN 3¢2Gr)SHEY) INNO:
Qoo00000OC 00oC O WFCFCE El FCco wm
3 x x mrcd Cz, Dd d C) mcgmVOomOOOODO
00C 00 C O 00idCg OO C 0O0OO0OO0OOOOOO0D
~~WOIWOCAIWEL 0O0O0O0O0O000O0O00000 Hw

200 mAORuman motibedy arantibedy frfRedyOvRIORSHABABAS fragment:
PCT/ EP2004/ 013426 151 CLAIMS 1. A human anti body or
ant i §ddy Pl’“&éﬁ%@ﬁl"f“%ﬂ%ﬂﬁleﬁrﬂfﬁbody or fragment: (i)

bi ndg:t 0 ' i F=Tag ' :
shows) o SRRPEEFERLS Al CORAREBTL AApARKE o8 SAMENRR
sepehépepctdefrnmBEhé¢ AppEnGEBhown it BEQAM NO: 28c$8EQ ID NO: 47,

e .of r ; | ' t

SHRERTRES 58 SRR Nds 38, SR s Shy S B R Su S Hh M
62 OSEQ IINE: 6 I EO IDND! 68 SERID NO:hAagrEItaNGD: 9R8EQ D
regi on conprising the sequence shown in SEQ I D NO

NO: /7, SEQ IDI NGO, BER, IDQE%: BB R IBIO: SEand BEQAD BD589.
SEQ ID NO 516 or SEQ ID NO 517. 3. An antibody or
anti body fragment according to claim1 or 2, which

28 0MpAnS@sibod:H of ahiEtiidy fedpRicht EISEIiNE S &Y GRMTthSprREedike
sequence shown in SEQ ID NO 20. 4. An anti body or
claims, euch hindg e prid Rladyesingtbe prssercgiohVd-ker ei n” sai d
CDR3 region conprises the sequence shown in SEQ ID
NO 23 or SEQID NO 26. 20 5. An anti body or anti body

29r agAmrdntibedyp od hmgahddg fedgai et ico@ﬁdiﬁg torasr @ierofebiigs 180RBand
egj on comnprises. the sequence shown in SEQ I D NO 207,

Z%E%iqrﬁnﬁ@ﬁ%@), lsmepbn%@na?dg?snﬁQ ID NO 210, SEQ

ID NO 320, SEQID NO 321, SEQID NO 322, SEQ ID

NGO 323, SEQ ID NO 373, SEQ ID NO 374, SEQ I D NO

3875, AnSEGhedy NOantdwely feEQenDaddordidg®, cl8RQR9,BviNch bitd6to the
gE I.D.NOQ 487, (ﬂ%l;%l EIB 25 NO 488 or SEQ I D NO 4809.

RIS R RBIRFe KPBYBY fragment according to claim
5, wherein said CDR3 region conprises the sequence

shown in SEQ ID NO 207, SEQ ID NO 208, SEQ ID NO
3209, Aspatib@iwor aipdy Sreniept aording to GE@ 3O widch Biads tirthe

pﬁg\%sl i tlll\é(%resence of from 25% to 50% plasma.

32.  An antibody or antibody fragment according to claim 31, which binds to the

plaques in the presence of 50% plasma.

33.  An antibody or antibody fragment which comprises the heavy chain sequence
shown in SEQ ID INO: 136 and the light chain sequence shown in SEQ ID NOS: 521
and 522.

34.  An antibody or antibody fragment which comprises the heavy chain sequence
shown in SEQ ID INO: 142 and the light chain sequence shown in SEQ ID NO: 523.
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30 373. WD 2005/ 051998 PCT/ EP2004/ 013426 152 7. An
anti body or antibody fragnent according to claiml,
wakioshseespri ses a heavy chain CDR3 regi on cop@I/EB1004013426
an am no acid sequence selected fromthe sequences
shown in SEQ ID NGO 29, SEQik NO 47, SEQ ID NO 50,
SEQ ID NO 53, SEQID NO 56, SEQID NO 59, SEQID
3|5|O @ artffadl/Or Mﬁhb flr\%ﬁﬁ ItQhﬁthQm es Ple@ch éﬁm Zéquence
SEQ I D NO 74, SEQ 77, SEQ NO 80, SEQ
shiovn geSEGHD NP: r@@anééheahghtsmyusmmce swwgin $§Q ID NO 517
a\aﬁfk Péjy or antibody fragnent according to claim?7,
ereln said CDR3 region conprises SEQ ID NO 50, SEQ
IDNO 68; SEQID NGO 74 or SEQID NO 10 80. 9. An
anti body gr antibqdy fragnent according to any one of

36t ai i autihedy or aiedy; frgiugng whinhyqeeprisge thederg chae sequence
V15 96U S0y a0cR ok BBl b WA Soq p vy 19

ahkDior 520.SEQ ID NO 7, 15 SEQID NO 9, SEQ ID NG 10,
SEQ ID NO 12, SEQIDNQ 13, SEQ I D NO 14, SEQ ID
NO 15, SEQID NO 16, or SEQID NGO 17. 10. An

nt| |

39 Qﬁfjé(ntﬁ{odgfbtr aﬁﬁﬁ’é/ ﬂ@{%@tmg@y&h%&u gse &ﬁ HRy a{kﬁn ebhRr1

clains 1 n sard avi ng
seqrience shxiveh B’BSﬁ@FIDd‘I of 24 thmhftavgfchaﬁ@]])m NEuetice s&ﬂ)wn in SEQ

m Ses S e q ‘Epj%{/’segpclﬂgﬁt 35)11 ?l\llgé@?%f‘g?ffglgé E¥nos:

zgq,cmgcgn@gzﬂoo any one of clains 1 to 8, which binds to
sal d pol ypepti de having the am no acid sequence shown
in SEQID NO 1. 25 12 A human anti body or anti body

3oty pep PO D BN  erins RIR L clled a7 WG gBrics
tiREht ERhiNQ@DR 1 o@DmQﬁd@limg) éequlaﬁcearshama@ SEHQSEXINEISE 83, 34
of a part thereof: and é%g i.ses a heavy chain

HiBNOSBH S gn A ERNOT 2naod ap 25y 1R 1D
}g%m %‘&fﬁ%@ NO. 513, SEQID NO. 514, SEQ ID NO

516 or SEQ DNO 517. WD 2005/ 051998
PCT/ EP2004/ 013426 153 13. An antibody or anti body

f.ragnent ordin | aim 12 erein sai ,
egi %Hﬁ)ﬁ?iwé&n&‘h@% BCCORYIA 19 HaksE vgm n thpheavy
cﬁé‘in c&ﬂ}fﬁ%é Bed¥qRihcd Q{d\x;}f)i%fi]f(ﬁ RO RO 2 REAHAHE ﬁghttc(ﬁam

claim wherein said regi on conprise
cempuisasdhbe sdmxmcasrshSE@m SEQCID ROSoB3 SEHudB Mdhe RBavy thain

e

erbed shBwihiGh ]D $¢E§S 12O NEA7 %836935@13'\%93 NOS: %%; 34 and
Q ID NO 210, QID'NO 320, SEQID 321, QID

2&@ orila)e hewry dan qqmmcses r3eqSECy FpVNOn S$HQ IDIFQ 2@7 m the

ghfe ot R Rede v SEQIE NESKe ddghg i

ID NG 489. 16. An antibody or antibody fragment

according_to claim15 wherein said CDR3 15 region
4@onpﬁnssé%1hor4¥ 0% apfdlactydragmsih agoerdpEgiq e oz”(ﬂmmsé@w Bp.

WiCenf B heg‘g@cham comprises the sequence shown in any one of SEQ ID NO:
317, 318 or 319.




10

15

20

25

30

ID NO 209, SEQID NO 320, SEQ ID NO 321, SEQ ID NO
322 or SEQID NO 373. 17. A human anti body or

w@nioshosidys f r agnent, whi ch anti body or fragnentPCRBP100§/013426

bi nds to a pol ypeptide having the am no acid sequence
shown in SEQ ID NO 1 of Apek-CTD or the am no acid
sequence of a part thereof; and (ii) conprises a heavy
4thai ACRNEBolee ANtiayiftdgaicng actdrdil f.tf)a.r%ﬁéﬁé ofBAME B8 €0 40,
sel ected. fromthe sequences shown in S ID NO 29,
whersin thepgght ghain cepmprises theseqgigncestownpnNGQ B3 NGE3, 295, 294
05@4.56, SEQ ID NO 59, SEQID NO 25 62, SEQ ID NG

, SEQID NO 68, SEQID NO 71, SEQID NGO 74, SEQ
ID NGO 77, SEQID NO 80, SEQID NGO 83, SEQ ID NO

6 and SEQ | D NO,.89. _18. An_anti body or anti baqdy
4$r ag Aot LAY Tagneghwhish qompriseeihedieayy chain CDR1

) VS 08 AT UGB I oy 7
IR UG/ 5aridBe RETYERROOEDRBI#g6enct SHoWA in Anyharreesf SEQ ID NOS:

tj hod anti body fragnent, which antibody or
3?6’ &M‘gg%‘nds, in the presence of VLDL, to a
pol ypepti de having the ApoE-CID am no acid sequence

shown in SEQ ID NO 1 or the am no sequence of a part
43 her darantifodyoor aagtibodlyi fhagenbaccarding tugafr 43 merich comprises

j a f recedi cl & r el

aRRAN h ok BORE SR oI e RRERER s B ST 208 86 334
and B4 HGBQ I NOH: B30393 bn@8aEst SBQID NOSY32Darkd 383M 14,

wherein said reconbinant pol ypeptide is biotinylated.

10 22. A human anti body or anti body fragnent, which

nti . : ' ' . I :

AR ) ADhiBB0y SOy fralgenbdBURIAL T UARNAE AR 1y Ay
chde comprigen tlee seghhomee showSEQSED MONC:1320 a58¢hd B:H¥Chainl3,

c SE%ﬁlegt%eq%é?S g %ﬂ% gﬁ@i@ﬁ?%ﬁéﬁ%ﬁgggﬁ% §§&u@°1r\103:
325,008 Gh8941 Eh@IV) dRidbiRhSidds aRl 5@82&;[9%’% R%m%pg% Ip NO:

conpri ses t'he sequence sho In SE
32handhthe bightychein comphissdyhd seqyemmes showo B EQ IDANOBa326, 334

AL SR ODR, S b P R IR R SR aT Se
héslyichaigheofpAsdRaAt s8gERICE Eitivit B SEQITH RS: WILLE the ﬁ?ltx)tdchain

CDR3 region conprises the sequence shown in SEQ
coyaprises the sswnp@snﬁwnzmgﬁm%ﬁs 9B3¥omdd, SEQ I D

NG 210, SEQ ID NO 320, SEQ ID NO 321, SEQ ID NO

322, SEQ ID NO 323, SEQID NO 373, SEQ ID NO 374,

45EQ AR aNEbod/dy,anSibQdy lifdgieht s2é6rdiriQ dnky) dNSof 4BEns BEQ 44,
ID NO 488 or SEQ I D

D NO 486, SEQ ID NO 487, . SE (
Wkﬁelmtés heayy 0?61.11 FEUSRES JoFwRyisey thesedursay shavayieQ ID NO:
3@ 80HH1 G, 1heycl ai m 25 wherein said CDR3 region
cénprises the sequence shown in SEQ ID NO 207, SEQID

NG 208, SEQ WO 2005/051998 PCT/ EP2004/ 013426 155 ID
1 209, . ID NO 320, SEQ ID NO 321, SEQ 1D NOQ
4@? 2 agg’esy%?@rﬁ@ﬁgogy %‘_agment(?accordmg to any one o?clalms 43 to 45,
wherein the light chain comprises the sequence shown in SEQ ID NO: 347, 348, 357
or 362.
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27. A human anti body or antibody fragnment, which

anti body or fragnent: 5 (i) binds to human pl aques;
wW@ns051998 conpri ses a heavy chain CDR3 regi on PCT/EP2004/013426

conprising an amino acid sequence selected fromthe

sequences shown in SEQ ID NQ@sg29, SEQ ID NO 47, SEQ

ID NO 50, SEQID NGO 53, SEQID NO 56, SEQ ID NG

459, NOSEQﬂtinél@or aﬁﬁbl\olocﬁE@gnﬁbéiﬂghicﬁﬁcor@E@mek fhel‘llﬁgv%&lails%Rl

I D r 71, SEQ ID ) 74, SEQ ID to ) 77, SEQ.I D NO

SEPISEONE: NFTQID MR NGV GhARE ISR SFtyoRes Sty in SEQ

) ny

oL AR AR CTHE Hea LSRR 2 ST 378

pl agues in the presence of VLDL. 15 29. An anti body or

nti body fragnment .according to any one of clajnpg 18, .
B9 arth sipodyipE At BodreEnbecqoetie S tlaim 4, WiieR somprises
thd RiRhaid & |

D R e R s SE oAb RATAREI MEROIINOH 382
apd 838 nr SEQF I B 1384886 0@ I8, An anti body or anti body
fragnment according to claim 30, which binds to the

pl agues in the presence of from25%to 50% pl asma. 32.
48N antnd Behod9Tor ahtibdiydiadnial BBIbrdias 6P 47109 48] WhéFein the
31, which binds to the 25 plaques in the presence of
hsaoy ghaiisermprses thgsegnendssligwain 8RQ BONY: BPagment whi ch
conpri ses the heavy chain sequence shown in SEQ ID

NO 136 and the light chain sequence shown in SEQ ID
SNI0S:  AaPdntibaidgt b AdtibRLY Babmeid acudirding ty claim @8tk B9 hherein the
fragnment which _conprises_the heavy chain sequence
hsghba?ﬁ“f pasers shory n PES HANQ: 40019 dih8. chai n sequence
shown in SEQ I D NO 523. WD 2005/ 051998

PCT/ EP2004/ 013426 156 35. An anti body or anti body
Sflr agemdntiblody for eotitprdysfesgntdne adveading chanynosesfitbepreceding

hown jin .SEQ ] D NGO, 40 the light chain sequence
TG hHeiBEE BReY B 18nd/ or 538, S 36, An ant ] body
or anti body fragnent which conprises the heavy chain
sequence shown in SEQ ID NO 40 and the |ight chain
58 equévcantiblodyrer antilBEQ frdgniodt agbeding balimyr orE2ef clgms 14n 50,

nti.body or., antibody fra t which nprises the

1530 S aHo R o el Baemgt PV e 1 D NG 24,
t he heavy chain CDR2 sequence shown in SEQ ID NGO 25

and the heavy chain CDR3 sequence shown in any one of
58EQ VY aptibody o rntitxely fagmnent accogding phamnendnidle preceding
Q@g;fr i;ng to claim37, which
cgd%hn%ri sesIE a%&%@e"ﬁé@!b%gﬂai h CDRL, CDR2 and CDR3
sequences shown in SEQ ID NOS: 33, 34 and 35, SEQ ID
NOS: 219, 247 and 269, SEQ |ID NOS: 226, 252 and 275 or
S4eQ Y anNbedy #1 gntibpdy fagragg acogeding fp gt osfyhepreceding
i Rechy if HagmeRisc8hRhsy0 to claim 38, wherein the
© eavy 201 ghal n csgrrprﬁsse t he sequence shown in SEQ ID
NO 210 and the light chain conprises the seqguences
ho in SEQ 1D .33, 34 and 35, the heavy chain,
SR ompr TS EEDEAY LSRRIy T i Sreq ey BORE Of o BiREFiNe
claighivhedhak BhERRY, | ses the

56.  Anantibody or antibody fragment according to any one of the preceding
claims, for use in a method of treatment of the human or animal body by therapy or

in a diagnostic method practised on the human or animal body.
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sequences shown in SEQ ID NOS: 219, 247 and 269 or SEQ
ID NOS: 218, 34 and 268, or the heavy chain conprises
wao b®ssegeence shown in SEQ I D NO 207 and t he PSI/EPIPD/013426
chai n conprises the sequence shown in SEQ I D NOS:. 226,
252 and 275. 40. An antiboé&’or antibody f ragnent
according to any one of clains 37 t whereln .th
57 heale ofih mribenar e OO HETAEUTS AL SRBIN TP 0861 QA drto

o SR Bl ion Ao RSO Et fp i

ody
dishf@gnment according to any one of clains 38 to 40,
wherein the Iight chain conprises the sequence shown
in SEQ ID NGO 43, 295, 294 or 304. 5 42. An antibody

5897 #fle g@coqéﬁn% 8 %L@ﬂtSWh%%gﬁM'\@&a d"iﬂﬁdé}%‘yé{e&é'@ﬁdﬁn

equen the heavy chajn
Al@[@ﬁﬂeﬁ@&@%é Q)ﬁlli’naﬂynsylsmrﬁEﬁznyloﬁ)im sepondare sysfemireanpyloidosis,

selgggygtggclgc%&fﬁﬁgg%%;sc gﬁho gﬁﬁx@%@%{lhgﬁ?ﬁrgggt%ylmd
f @%35%% n%%ﬁlﬂ%éﬂn&h%%é&nwd@s ,Geradithsasrebidle

uences shovvn i n SEQ
alﬂyl[bl&I%gloﬁélﬁy, I%mhathtlSMDemSEﬂ}t (FBRpElacomdiakmms-taied 41

g osgty PR g BRG0P (b e Rl e

anﬁ%ﬁ& gkﬁx aﬁ%fesCH%an&@&eﬁdl enBesidesnis Pinltannglund SEQoldsis,
d the ght chain conprlses t he s&q ences
szbtmmlocathSE@nDﬂDlﬂQBS Mgdulmgcapipomapithe

oo d B S s BB Pt B o SRR Sngfom

enS&IHRT @ﬁest ﬁaw@@aa&mﬂan meﬁegfmmcsremadt-mwb

d 3 SE NOS: 93,. 333 4 SE
dlgg& Iegswwwredlﬁor@rs M?@agbcwag%ﬁkkﬁﬁ d %ﬁ ngfﬁ?%
Stra qslfgrn§c€f1e %ﬁééeera{sesﬁ%é)[)ﬁm P%ﬂgns%ﬁeg ch%sé 'I@iﬂtm@ﬂﬁ"ﬁ

nprises own in SEQ
dl@fﬁﬁ’e Bathilidd 5myémrophic| 1biechy sderoa:st(wad ynd Cmobsmctlve
accor di ng to any one of clains 42 to 44, wherein the
awy@ﬁﬁﬁﬁ?-sequence conpri ses the sequence shown in
SEQ ID NO 25 369, 370, 371 or 372. 46. An anti body
or antibody fragment according to any one of clajns 43
5%.0 4% phamiveewical chmpbsitipn compiising eprpitikesy arpatibedy fiagment

sco0RRIS PR BT 9040 01 318 Py s Rg ach il corer o

diffahi body fragment which conprises the heavy chai n CDR1
sequence shown in SEQ ID NO 66, the heavy chain CDR2
sequence shown in SEQ ID NO 67 and the heavy chain

O MR P gl o

adMin e BT kdi8 88bj dch@tﬂerzgi&tltmdh]grl affeaDFélamQE)RZ)fanan
sequences shown |n SEQ @%S JI %g and 378 or
argfbody Hragioent aggarding o 3&}3’00 claigs 143 53nt i body or

anti body fragment according to claim47 or 48, wherein
the 10 heavy chain conprises the sequence shown in

65EQ ABn&dd &OFiaghGsinghan amylobdigouer vt mm COMBIFRSL

ace or dl no c{mmfsltgﬁrrl% ’f‘rossal su%J ec e(ar?tllbody of antibody fragment

accordmg to any one of claims 1 to 55; and

(i)  determining whether or not said antibody or antibody fragment binds
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i ght chain sequence shown in SEQ ID NO 406 or 418.
15 51. An antibody or antibody fragnment according to
waesoseonf the preceding clains, wherein sai BCT/EP2004/013426

antibody is an 1gG 52. An antibody or anti body

fragnment according to any onggof clains 1 to 50,

wherein said anti body fragnent is a Fab fragnent or

te plaques2th 5idd subjeavh&relybiading df bdla dytiboddramtibody fragment to
ccordin 0, any one of the preceding clains whichis
a‘H’t?Fl&c%"g]h%ﬂtwﬁﬁ%(?%6‘6‘9’101@4150Nﬁraant| body or anti body

tflfalns gﬁﬂé gﬁﬂﬁ%ﬁ? ggngﬁt bggﬁnagggﬁ%kngnt?gody

or antlbody f ragnent accordlng to any one of the
rece | ai which.is_chineric.
nt i dg ‘ngPg a?ﬁﬁaa&o plaing ik ehersiR said |3H6bctd<¥ omg}tlwg fEggment
igngem&ﬁcedlng clains, for use in a nethod of
treatnent of the human or ani mal body by therapy or
in a diagnostic nethod practised on the human or

e "o Rt preidE o AR PBoty! PR e Ao

salRyted fitorafA16hélindF s Hidese, ﬁﬁmaﬂr}ﬂsykﬁﬁn ?fcﬁ&‘dsig SecBhday
nedi canent for the treatnent “or preventi on of an

SyptpInisT amyinidenis epnilesysgmicmylidosisd fanglmlcﬁr@ylaidmoﬁsmeumpathy
I’A dgr %Eéld %951 d g]gés I &ltﬁ)? flfl% 1§a1 811 % tﬁnc %Plgosm
Iesdiitidacsrebnad tuﬁ;rlod:d am‘glbputld)@ 9aﬁ1111a1333*ﬁish®é$1y@&1e T(FBD)

nylol 0Si s anmyl oi.d polyneuropat
aii%léﬁﬁh &msﬂ@ﬂ%élﬁaaﬁh@lwny pidosig é]f*mmsblfype) Familial

52‘2%3% B L ar A LR S e Bty R B iy

Piima 'lmtyleghln_glalrw-lwlébsn ﬁdjedjﬁbra]wdtlmed@mymldmb Mdtxﬁﬂlllary ciarcmoma of
0i. dosi i.S a S ithelia

B R DA A Rt S G DRI it

?ag%iioﬁed %bﬁglfd%ﬂ eﬂc%ﬁﬁax@ﬁtﬁeﬁ S@Eﬁﬁdw é&ﬁtz%adt-hgkbﬁ Qfcb

lized anyl oi dosi s, l'ary carcinoma o
Ftam}hai@teumfddhﬂ akol rdyse@s;ed lmrosuc Wz diserde®aWagant mﬂ:&mﬁelch-

R PR S BRSO 0B SRS, RO Pl

digeas Hiattiitohkdibeatd, RhinSiH alsan dydtl%ﬁ)hféﬂhﬁérd]? ké1edsis (ALS) and

di sorders, Variant Creut zfel Jakob di sease,
Chepuie pRRRFuCtBemlmensy dSerss nker Di sease (GSS), Kura,
Par ki nson' s di sease, Huntington's disease, Famlial
anyotrophic lateral sclerosis (ALS) and Chronic
6abst mjpbl}maclepmxﬂdmmalngdm&ﬁﬁB@iy nbBodyfragment according to
agharngée tic ggnp05|t|on conprising an anti body or
Nl ﬁappégﬁé according to any one of clains 1 to
55 and a pharnaceutically acceptable carrier or
diluent. 60. A nmethod of treating a subject suffering
661 omAaviectny ¢@nplising @ pdemudecijitel secondingd cledini 64, st er i ng
to said subject a therapeutically effective anount of
an antibody or antibody fragnent according to any one
66f Clagh &% chllteRpressinda poﬁg@ﬁid&%c&ﬁlﬁ 8919 $h08f 8ims 1 to 55.
anyl oi d disorder in a subject conprising: §
adm nistering to sald subj ect an anti body or anti body

R L A Y R

ant i body fragnent blnds




WD 2005/ 051998 PCT/ EP2004/ 013426 160 to pl aques in
sai d subj ect, wherein binding of said anti body or
wa@eaosiosdys fragnent to plaques is indicative OPCHREP2004/013426
anyl oi d di sorder, thereby determ ni ng whether the
subj ect has an anyloid disorger. 5 62. A nethod
according to claim®6l wherein said anti body or
et i badyt for dgestivie ApSECAIEIWIgeh ki omPrise’tah gt UrdhiiBody
o claim6Q or 61 wherein the anyloid disorder is
et dacardingtopny ang et claims lsf@asgéndm% £§r ds{estingpaid an
' ' y 10 system c anyl oi dosis, senile
ﬂg%%g¥gg%gﬁ§ﬂgﬁgggﬁ§? famlial anyl oid pol yneuropat hy
I, famlial anyloid polyneuropathy I1l, famli al

R aha BeR et R AL e o
dﬂ%fé%%%ﬁ&lﬁ/ﬁfeﬁroﬁ%?gpﬁge@nyl oi dosi s, Famili al

anyl oi dosi s (Fi nn type), Famlial subepithelial
cor ne@ angdntdcting ayspepled takiinafoeh essubjdet wilh tuaaytibodgal antibody

PR S g e rap o At Ry P CooRORignb el prrgnit binding
SN @ Bntibddkiod n@5odydk£89sdns to Eﬁ@EJd’[@; ddani sh Denenti a

(FDD) ,. Downs syndrone, Spongiform encephal opat hi es,
Spor d@i) ¢ Gleserminiak athethek obneli the ar entibodzer pitilody fragment

G DA AR FORLSR ke

Ger st mann- St r aussl er - Schei nker Di sease (GSS), Kura,
Par ki nson's 20 di sease, Huntington's disease, Fam i al
anyotrophic | ateral sclerosis (ALS) and Chronic
obstructive pul nonary di sease. 64. A pol ynucl eoti de
encodi ng an anti body or anti body fragnment according to
any one of clains 1 to 55. 25 65. A vector conprising
a pol ynucl eoti de according to claim®64. 66. A host
cell expressing a pol ypeptide according to any one of
claims 1 to 55. 30 67. A virus encoding a

pol ynucl eoti de according to claim64. WO 2005/ 051998
PCT/ EP2004/ 013426 161 68. A kit for detecting

ApoE- CTD, which kit conprises an anti body or anti body
fragnment according to any one of clains 1 to 55 and
nmeans for detecting said an antibody or anti body
fragnent. 5 69. A nmethod for detecting the presence of
ApoE-CTD in a sanple froma subject, which nethod
conprises: (i) contacting a sanple taken froma
subject with an antibody or antibody fragnment
according to any one of clainms 1 to 55 under
conditions that permt binding of the an antibody or
anti body fragnment to ApoE-CID, and 10 (ii) determ ning
whet her or not the an anti body or anti body fragnent
binds to the sanpl e thereby detecting any ApoE-CTD
present in the sanple.



