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condition, and hereditary

mv&mtwms &@f al;@di“ t@ m“fm*" hd

ileitis), Hodgkin's disease, and

compositicis Tor.diagngsis.and..
tré SR AL AL Ay ISIS f“@U p
ofﬂﬁiﬁﬁmﬁﬁ“ﬂ@ﬂ normatitfes:

ssucratet: y@thﬂaﬂwi@r@pf@ftem
sq;cpm as-Alzheimers-diseagesw
[0003] Amyioidosis Ts Snot a single
disease entity but rather a diverse
group of progressive disease
processed characterized by

extracellular tissue deposist of a



amyloidosis without known
antecedent,.secondory.amylQidgsis
fol WM Same: giel condition; -and
hereditany ariyloidtsis-{0804} -
Seemﬂﬂamgmg@id@s@@e@u@m ALs

(ax_nyomp:c lateral It Diabetes; senile cardiac amyloidosis; endocrine

dusing enreriedntestion or
inflammaten disease, SLEREs "™
tuBEECHIOSIS A AT A AT et 0
calGidiaryetitriatiean fever,
bopreirifections; (osteomyelitisy:-
rehtmetortarmntsnilammation
Of tRe-Si@sosion s tosotoere ot snegicin s, i
INtESHRB(EGFANAAL0 MALOLIS- IS e
Hodgkin's. diSeass. A Epnsy
[OUUSLARIVIOI TEDOSISL IEiuE.,,
anfyjoid-R(Emagonsh) component
(AR DlvEoprotei refated toe
normal-serum-amyteid-R BNk} and
sulphated
glycosaminoglycans(GAG),
complex carbohydrates of
connective tissue. Amyloid protein

fibrils, which account for about




[0006] Many diseases of aging are
based.an.0n-asseciated Wit . w.
an{yiIdRe IS A e
characterized in-pert-fy-te-—r
buiidip-of extraceliulardeposits-ef

that-contrbiite a-the palthiaganass.
as.NOg-aS (8 NAHSTAOE tHET0
OOTIORT, e, AL 30 Irrctnede, o
blIFiiraottinmted to; nenatoggt->,
disorders-suchras-Aishermer's

[0011] The of AD consists of and dication based

Dae-s@emélsaf« larye - hay-Sanmna LDaw?

s asthina,barsaiar:combral ™
heFRBFFAGE AR B AIARS Dtitch
ty A B G AN AISS T i
CoMplEX O isEASES Which-arc

b NJ) may help
prevent some symptoms from becoming worse for a Limited time. Another drug, memantine

amytoiielia Protemns-afe: smmeomm o
M vcanommnlm_ availablc to address the psychiatric manifestations of AD. Also, some
progressive Sign-Ulna& patsy.
multiple Alagoas. Creasfeld Jacob
disuse, Parkinson's gave,
RIV-relate4 clementm, ALS

rayarope fatal sclerosis), Adult




100121 For some people in the
camp.and.middle. steam. sins. glum
AsTIIUS Tanne tarmybrosas monis
Mgt dempersit (MuEERet- -

‘average effect o mental functioning has only been

Toleyo ich: Ml OGL O b

side®ffects that include gastrointestinal dysfunction, liver toxicity ay

Eas? ianoves Nvi-of-golonte Runc

(RENIMYLNGE lenrawrick.N.lay
kel PTESERT SHIE CIbNErom
be L ANTITEL. s fore et e
‘ Ammgmgl:? igg—si1|§h1 Qrege 65 itis the leading

ans. Approximately 1.8 million Americans age 40

(NAME NB A ~MNssYiorie MY¥uhas «
substantial isk for vision loss. The goverament estimates that by 2020 thére will b 2.

been-appreth. Garats: sh.bb5b555
find out how little 15 known abgut the causes and treatment of this blinding condition.

A [ahle

[sMee F15::aE6 U AVl
Is Melga A Sajaalics
rodilfESIENE O AT ML some
mENMRIES St RS e e
hchiariorat-symptoms-MAD seds-es

stage dry AMD to suddenly cf
ateeptemese-Meter wanderings:
anxiety, stel &memod& Treating
them symptom., often makes
poticms more comfortable and
usekra Misuse mem for caregivers.

Mformantely. despite significant




ISGIAI Diagnosis of macular
degenearatian.typically.iavalyes.a

thi B RV ERRUS VRt atity test
coffermettriogr-ttre bees of the

‘will initially often cause slightly blurred vision. The center

cate-usuts-a-procedure:ribied—
fums@ﬁmyet@wheip»d nose Al.M.

10018) ﬂosls of matular degmemhon typically involves 2 dilated eye exam, visual

ANASFRE oA\ M Lo §Suing o proccirs cats untssops sy
di |—if we is mspecwd—ﬂuaresoe angiography may also be
G ugtgiéiﬁ dea QL no current treatment to prevent
zinc may delay or
abIQGraRIY, EydrE e o

perfommetl Ity AMMEs Teaches the
adyan c@dg’fa;geswwler@twewrent

techniques. IF vision is already 1082 low visibn aids exist that can help improve the quality of

treamt.ent re premot vision loss

[0019]  One of the carliest signs of gu;law j;la;d.eg eation (AMD) is the

Hoewever-a.spe OB e
fo [:'?ﬁ pigmented Eﬁahum (R.PEi nnd Bruch’s Télﬁi(am mfmu conducted
May aelay-8r.p tam@kﬁymmﬁ,m@te
ARID R Brodressimaotine:

advgneed. stagy-Marmmornry -
(peppier* sodium imation), laser

photommatiletion and
photodynamio MUSTY
mermarreade abnormal Mood
vessel. growth and bleeding m the
macula, which is helpful for some




tCetMARYV OP Die INVEIVIION
1001 21.mote.ernbQdiMent, the..
<101 Sl P21 (157N 1 (=1 A
alligraidyfragment thereof too-
humeaetsed aaabody-or-afia u

antibiofics in oral dosage forms results in an increast of patient compliance d3Fing treatment.

there BA-whaeh-magmas-ane-LRa
to {o-least-neePatinaBalCtiig
saé,parallsal o I0A TG dallel
lartelt e S AL e el ket y
to grieEst et anmia handirg ma
onthe:Damylead-proteinwherein

capable stations of the disease such as the formation

sa;ai;ceetaa;@a;idwatfde&sfytuvggwemdm@ad
[0623]  Anti-amyloid antibodies eligited by the inoculation of AB).4; mixed with Freund
at $east-HIYe.DIRAIY-S a0 A e
mice for human Alzheimer disease (Sphenk et al., 1999). Jatraperitoneal i tion of
CERTEETT -V WEV IR e W 1)
anfiio A TR A B pratsititiattsy
InVRIVETH EE e atebias o ther
antijorty: 10030 panavtay;the
chamene antivedy-Oet-inament-
thereof, or the humenvat warn or a
(agency thereof according to the
ttiventan tads to at least two,
parbalarly to at least tree astiact

hanchag SlteS to the a-anDlexcl



%se, is an ammo acid residue
selected.fram.the.group.fonewong
of it and.Asy,.and.wheyem.mid
Mt AEIIC G2 Y Yaye Xaay
Tame-and-%nab-ate-catenvied it

it
precluded because it will Lead to rapid onset of a secondary antiglobuljn response, Although

entibedd-bieing-ort0-a-sigintim
.antibodies, there are mapy sequence differences between rodents and human antibodies

misty smaller-extent-as.comparal to
[0026)

the =the-{he - BIHAEY Sife. L1107 41

It EHHHET BB Aot the
teel AR Atibody orar
fragmertthereof-ora bnitteened

ed from any primate or, particularly, fom any human variable region or may be a

améb@dmyfwe auh#rragﬁeﬂtﬁothefe@fm S

[0027] | To ‘imise the likelihood that affinity will be retained jn the re: antibody it

provigee;. WheretkxXak: 16 Mad Or
Loh.but paniculariVat szt is. Ala
at &L het DartC T R e tdm. is
GIL DR ASIRor pootono G,
Xegeis GrerarAsp: bat - .,
partmdarty Kip t0000tin See—
paraculan it chimeric antibody or a
fmgractat Mama. m a harmaidef
and, edger a fragment Marna is
provided, which recognizes ma

binds to attain one *mut binding



and Het Xam loot wilco mid
amide.salmi:itfram. the. ML s e
(O=Th 0110 €1\ IAVAO I 0 1 1
cofbustmmMac DM arid-terNaar is
an=ammmoracic-rmitice-selected -

amyloidoses including, but not limited to, al disorders such as A ’s Disease
from:ihe gmeip- capst heforflz \/OI
. amyloidosis (Dutch Type); the Guam Parkinson-Dementia complex; as well as other diseases
LU Ko itea with amyloid-like proteins such as
palsy, multiple sclerosis; Creutafeld Jacob diseasey heredit ral hemorrhage with

isanamingacidresSiuoACTT oW

f sclerosi t Onset Diabetes; senile cardiac amyloidosis; endocrine tumors, and others,

r degeneration, to name just a few.

StOUP.frirsistdcfril e, MP.
selegted:-Reoullies tamp-consisting
of Lalu-and Asp et Barsin - said
amiba, S TESIat S byl X Ak
meplned o antbody Sradingorto
a ,;r'fvr'aﬁﬁw@@asmjﬂamtl aroallcr

0031} The at least two distinct ites comprising af’least two consecutive amino

coat-as-mempared-io-the ~Bee-and
thé “Gm-gam binding sire,”™ ™"
reepaticely. m0365
Tofroohoromfrothmoot of (fro
ifr000dors 0 ofrimo,ic.itik.dYfroa

frifr,fr frttbe..f. or a humanized



Kith is Asp or Glut ha paractdarly
AsR.1Q032 1 RANOLRET e s compst o
enjpigglipettrfidethiettiottr

tolypotosoranthod Y-6:0-dthatheth

s and at least on

theretth-at-a-ithmanthed-anti
epitope; separated and/or flanked by at least one amino acid residue not involvgd ig antibody
OF @i FEGM@AI-HNOFOO! ISP FOVIE B s

whiGh-fecognises and tehas e at
T aWeTaT=We i {1 aTo o7 Toia a 1o i
eitE NI o east e distimct
by sites ot pertatherty-to at
leasrthree-distinct-binding sites-to
the deart¥leth-Protein, etherethaed
least.arme.or Said At TeasPee™
aisainetiename stes saen =~
compEisE . BN ConsEtutive
sniffbrsuiktiaitues predominantly
invelverto-the-binding o the--~
antibedy:wherein:the et least two
consecutive emthe raid rearlath
reprethatme a second landing site
ars -aessither embedded within Ott
following core sethathe (SEQ 00

NO.10), Xaat Xs,- Lysr Lee -



noricucine, Antl, Phe, and Ik
Ici00Qno.toQidaatidttntbotdfottniho
toGfAKV Aot itietwing, Met, Phe.
arfelefpeaers roe Monpamigoaiin cQEHRI e N

site, particularly to  Jeast two distinct binding sites, more particutarly to at least three diStinct

'Mime- seleered-from-Ne.group -
CORBISHNG-OIALLNALOR LSBTt
WiRky J(@ayi5 -aB.amino pod tesidte
selectef from W& grotis-corsisting
of LU &rid "Ash; Stew s an armino
acid fesidue-steeled frome-tive-group

residue selected from the group consisting of His, As}

weuﬂelinagmqf Gin awl Asp Find
Xaas_lsan acid residue selected from the group consisti of Ala, Val, , Ser
wherein SEIIdT.1r1o, sod residtw
Xaag is gn amino acid resigue selected figm the group, cogsisting of Ala, Val, Len,
Naas-¥oses. dices YoSet Xaas ‘are
not iIRVSREH T SREBy Bt =
ono & SEIELVIENerfcarty. ..

snigleresient se comparet-to-the
-1% rand-We=tys-Low binding

[0035] Tn another embodiment of the ic antibody or a fragment thereof,

sitewef%fﬂa@@h@eﬂ;iﬁ:i:m 891 In
another embodiment of the
invention, 1l Chi930fiC alleb0d).
Ora fragment thereof,
noobn000'o,dnotbodynog fragment

thereof is. prowelcd, veherein



Warw. is Asp or alt, but partieulwly
Asp. 100401 In another
embqdithent of the invention. a

climggerentity-or.a Yaw:recut
th%gggﬁgmwmemyyatl andbh?mgy ore
fragment thereofs-provided, ikich
TWOGHIGCES - HRE RIS Oyl A S LIWO
diSEACE B B SR
théieﬁmmménimrﬁféWﬁwf
knnotnie distincrbinding saw_each
commpyrise no least EWBW‘EDH‘E?QQVE

amine aeid:nestiues-piedominantly
iNVEINEE RS BN HAG-0F LG oo

welead¥ Whews. W, Jaw .CRe MW,
WCASTINL Sa/ T At ““f e

scmarmmmatmmm mama,
regtTgsiduRTIOtTyotyed e
antitody: bindimrg oresmendimmly
smaller tetra than said moseculive
amino add residues, Much too
-rho-Thy. nod -LamLeue
respatmely, representing a first and

second binding shy embedded



Yam is an amino acid residue
selectedl.em.dar.gioup.misled,. ..
oddra, VarL LET. sheetii, MeV
PI, aiines == =Xgse-isen-=hter

arid-residue-selected from the

Xanyis an amino acid residue selected from the group consisting of Ala, Val, Leu,
group eonsisting of Ala, Val, Lett
Aar-and-get Xase bee amino acid
residué "Seectet troni the grolp:
consISH. B N AT AS T o
Xmasg S ming acid-residge-
sefected fronrthe group consisting
of OM-and-Aspendwhereia aid
iiii,Cidhresicues.xsa, Xmai.
xaztaéaaocan, me nor involved
aufibaey: Bt &rh.e miller to
sigpiffcarii smalier.extent as. ...
compatect. - dm =ime-Omyet=ys«nv

ng dites on the B-amyloid proteir] wherein said at least #vo distinct

mark die ~Phi-Ehi-binding sttey
respectively. 100421 in meaner
embodiment of the invennon a
chime& antibody or a fragment
dirarob or a humanised antbedy or

e fingmeat thereof is provided,



Yvan -Lan -Lys -Log - dram Phe
-PiRuXale skal e ARaShelene
XIS e an i aciesidie .
sefected-from Me grow Demisting
ofHigsAtrr-©Kel=ys-arh Agg: s o
Xapags » ke iHo-aiek Feae |t o
selested-fiom dm group rensisting
of Asp &R GIn i, 1§ & aithe
acid. JeSTHIE SISt o ie..,
groupLeonsistnaotyatAtartou,
Met -Pear- rnereticuse and lle %Ma

10041] 'In another embodiment of the invention, a chimeric antibody or a fragment thereof,

iS E a%c:@mple@feu@mom%mbm‘m
t one distinct binding site, particylarly to a least two disfinct bipdipg sites, more
selecie0oRsISHAGOhAlaValmLen
disgincy bjpding sites camprise at least one and at least two consecutive gmino acid resigues,
and-Xantis, am. amno.ae L e Ho
nd the af least tyo secutive amg ids are. i i
YolOOIE ORI AL Eariatitio
of CIANCT T YA IS A i
araft jdiss:selocial from die group
consisting of-Gls-and-heap:ane-
whomin saki amine...id residues
Xs., Xam, Xahhinaa Xana aro not
involved in antibnch binding ono a
aniallm liit mamilimintly smaller

extent as compared to dm




Xaai is Ala or Val, but particularly a
Xaatkis.-n.ar.Asp. but.particularly
ant" @AM is. hip.ar Q144 ut...

paritcalmly Asp [G0451 In one,,
em bO‘ﬁfiﬂﬂ”@ FAt: c@fsefhvemrwewfm'nwaw d

int said amino acid residues Xaa, Xaas, arenonnvl in antibody
cmmenemaﬁa@@ay OF ragment
Leu- and the —Phe-Phe- binding site, respectively.
tlicanok:.ok.a. Jmm@mx@d@mﬂb@dy
or ‘a HAgMehEMetiest s provided

whicltaedric2 hi’'and bin& to at
icast i timatitt bmdPig sites on

Xaag is ASp

Asifrainyloict promiu-wheretrsaid

f is provided, which recognizes and binds to at

at foam-two-dsatin-biniing siics:
a6k GO H @b IST-ANGuuiveamio s e
coBamutlyS.AMInG. acid FaSIaLie m
(algwiitaTasTtor 1011 \VA10)V/e]\V/<T0 I 0111 R
DIy ot WA G e
Phu-Rho Ala GM particularly- 2he
The - Alie:wbmtwwwm&klys@h&phe
atta Lys p. peotlvely and wheTein
said at least two distinct Hutting
sites caMthir amino val sequence
-Val ?he Phi - Asp- Ohs-Asp
shoom in SEQ /DM: 7 and amino




443- G43- 13,- Am-V, Pbs- P,
AISA L 50AG R st s gronpsonsisingof A, vl Lo
12141414161.1341920212224....
iogsUt T T artottreT Spethiee e
embedm'ewtvf@&#ﬂs&le -aeid-residues,

~Phe- Phe binding site, res]

peeﬂe%»aﬂy—kys&eu&au@&m&@and
17" endlmbkmddidide et pothuan 19
and 20A0a-0ix 4t (oath.. N. which
arc predamiiELtn; involved re the
'Sams (EduRemyloid pooh; are |
onhotded-into the-fallovAid Nee: -

two distinct binding sites dprotmwbc id at least two distinct binding

raven &?ﬁeﬁ w%:;g '}= sidues predominsatly involved in
HiAGLLysl &8, 24T A NS T-01%3.
1S AT O DI040 s
L UokR ORET “:kmnmbmem&dgtmmfm
DaIages. hirerticed-antivod

or amgmmzmwwmng@d
wheetyeamnpiea: w-the-4494-
chain awl heavy cha|n variable
region, ropoovely, at least one
CDR ofnon-haman NED
99110(411103,v0 DAD

09(99 29 10011 arises mare




Xao he Noma9 acid rancho
sclagted.fram the. group.44.1.9.1.149
46 yarzd. 2Ll irnEticulary
VI e B IS I THIT s.agide-
residue selected-from:the -&Nap--
amino acid residues within the amino acid sequence given in SEQ ID NOs: 7 and 8,
CORSIVIRE-CFAle-eneh\almb b m-
Lys-Leu-, are predo tly involved in the binding of the 8-gmyloid protein.
OV YT VAN - A /- 1 Y
defined herein before arg forming a ional discontinuous epitoy ged ina
amina. acid TRHtTe SERETEd o
residues 14 re ¢ lipQ aci i the at
te € HII BTSN ML AL
ANy Battrtoutary G, == .
sefteltictirom-the-group eonsisting
of @lranek-ASP meR U-paktidaelys
[0049] spl odiment of the inventign the said at least three distinct
AspedJOBEI TR SHLAUOHEL .,
endbATI e AT HE TRV,
hifiefined-antitiady-tea fragment
thergon, providedwiteh
aaaapdaaaa the light ebony and
havy chain variable region.
respecuvely, anon.. one CDR of
non-human on ghb partiotdsAY o
CDRibif more particularly

three CDR of non-human engin,



X4186 is en amino said residue

selegted from.the.group...x(1g of
Glé énd Asp,’bat pdrtjoVially any
anthvphrereimsaid-anine-acic e

’he- Phe- at position 19 and 20, and —His- at position 14, which are

resigtesXatOoee-taw: teas:Yonay

Tollowing core region:

ate tot twelve:| iti ant1,04 binding
one a smaller.cadent es-cempared
to mlenMwaﬂdmmn,sz}{&mm;ﬁaﬂd
the BIING AT, UsAL L SHetific.
enJhOUmE Bl et o te
COR:gFnotfeutien-origiis=—-—
but-paruculary-fom-amemo donor
antibedyataised-against.afi-antigen
fratGined.vhich.data fat.contaig. ..
safergisfihct hinding.site..Lhis.shift
in wigEEtionic region any have et
leerm*penially been natand by thc
uso of a supratitolesular antigenic
con tempos* on aFnigeoic peptide
commoonding to the amine mid
sopoice of the dremyloid peptide,
pardeMady of donolord peptide



jousol In sthl.other embedment, Mc
invthison.rel...4o.a.bumanized. ...

miitity, fiagmem.thorn..wherein,
sajgHumankal antibody comps's.
{0053] In still another embodiment of the invention, a hy d antibody or'a fragment

IMestesirto-i: -« @rpimetwelemnd
lighi-chaim, HHBOCHEHROGE WG
Plidhds.sin 5 athisiwid.sanelino
of RELVIDINC, A Eprasating. ...,
CRRLOLME LN Chas vartabte
Regigm{LOYVEL Moy tnpitty. 1th

inventior rels, to a elght Chain

Vanabie{l CVR) comprising -
ithegraled moo hem.-or
primaje-aerived TranewWorK fegivhs
at Jed S OOrDEITI I IWIIOL dhitior
aciohserugia; o REDIDNG =
sopplosstotoo:COR [ 22:212-DOC
C.ﬁ&ifV@ﬂ&l?ipaﬂeqj@r}(i@yﬂ)w
1006271 16 anothcr specific
embadiment rrie invention relates
006 Hcavy Chain Venable Rem.
DICV12) comprising inceptgf into
bums. or primatedorivod




100691 In particular. tno havennon

relates.fo a.Heavy.Chait.Venahle

RENCER oA ey ated
: A

intgfiurmanegrprimethicter

ularly one or two amino acids such as, for example, lysine, glutamic acid and cysteine

heavy ehairrframewoik: Now @

oupling the hydrophilic moiety to the peptidg fragment, as descyibed herein below

P eMNteiesa4 th: - adR@-EEH b vz
termini are covalently boupd to phosphatidyle: ing ofber compound suitable to
(eI VA WA RV W KN e 71 LA
bilayer of a liposgme, a; 1] i 1
eNBSEALHE.COR, . REQNQ;. 2.
re ammmmmuﬁgmﬁ
NQITEptesentitrCORS of-dox»
Hegwy Chain Variable Region
3] one embodiment of Lh: invention, the CDR of non-human ongin is obtained from
(H@VM ' Mii,;'ﬂ"’)ﬁi C Seﬁwmiamhnk&«nRNug@h@ DG
A osited 01 with the “Deutsch i ilgeogganismen und
ne @al) @wig,m@mg@mschwg,
under the proyisions of the udapest ity under accession no D§M ACC2750).
caompased. By e IVERIENR a..
a shift in the

huidiiZetLantibody. at.a.fragment

rhETIIC SOt inteqrated nto
NUMIoLS oL, primetereimreed-hght
cham-frarmework regions peptedm
with an amino mud sequence of
SEQ ID NO: 4 representing CDR),
SEQ NO: 5 mpreseruing CDR2
and SEQ ID NO: 6 representing
CORP of dm Logbitham Venable




00761 In a specific ambochmona

thesantaLrotates.}o.a. humanised,
angHguy: Eteary-Chanr variable
Ragya - (HEVAR): -oratra onz
aniibedy. Hioauy.CHaR; VAUANIE
Region (IR A 4GBt .

theRGRBEETHISES Hargrated irto
hufBiE=01bri.mateRenved heavy

‘embodiment invention relates to a Heavy Chain Variabit
chifrrframewertrassierat-Rasta
peptide-wth-m-atineimid.
Seeence @ rﬁ@&&l@ et erof,which
re ﬁ»ﬁﬁ?ﬁgﬁﬁﬁiﬁﬁmﬁ HeEw
CRATHVANABE REURIRICDRY.
1002z LAt s erific oo
eripient. hemyenttorrrelates
Sqbymwomod earthed v, a Homy
Chant-Yariablk-Regien(HLITor a

two peptides with an amigo ac

fragment thereof, WHerait e
humanized antibddy, Heavy Chain
Vanable Roma (MYR) at fragment
thereof cornprims Intoomed

Inavy shrill, Mamma,* raglans at

resenting CDR3 of



100841 INCH corny-iced by Es
INeAHON.IS 3 AERaRISEd:=aQNY .-
a fEONENT MAYS Pt TIO.
thq;Remy Chain VaMatde Region
(Xt anetMe-tight- Ohain-yenable
Region (:&Vi)olthe-meme.ok:.
anibody-each-Contibotes atlcam
ond dala I egnHS 16 ke,
twWEC RGNS oL R AR Hed
‘NAgHY:THeTesultii ttenDed
ma¥-aatayataa datt: eban-amino
acid seguense of SEQ ED NG, T
reprcsemin. LORE HENRY ..
Sofanlalint-to/elaRe el a=Tol-priiafo f=lollo i
S eﬁtj rﬁzc@t%gm% Variable Region (HCVR)
attgataagaatta CORMICORY et
legsterrmeno aewd magee:of-
SEQ ID NO, 2 reprotention Coal
MICVR) at comInutien with en
amino add sequence elSF-QED
NO, 4 raptescntins CORI (LCVRYI,
-at least an amino acid Hueneme



100911 La another emborema0 of
req.&gmxg;l&%@@@mmeﬁww

antiidy. ot g Raotil thremt; 900
hupiareed anbady 000 frogrecre

on (LCVR), particularly in the order indic

thoreof-is-preredere-whereindthe
Light Ehore-vanable-Rogremo:
(GLVIEY fias.tel ahites etfe teguire.
thabn LG, ANEUTAS, 984 hore
PORRNDROLISarEIENCato e
seguernte given m SECHDNO:

'NO: 3 representing CDR2 and SEQ ID NO: 6 representing

'2004 48 «rrepereivole-+00931-an

a fragment thereof wherein the same CDR cannot be present twice i the antibody.
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me invention farther relates
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L501.56 LOSL55 LIL.89L97 L59
-197.1.09:L.9Z LB2L15,1111131
-11358.1426:19350.1426:1432.34
HIZIRITE (TER Nambatis.)

described herein before and/or a functional part thereof and/or a pharmaceutical composition,
or a mixture comprising said antibody, for the preparation of a medicament for treating or
alleviating the effects of amyloidoses, a group of diseases and disorders associated with

amyloid plaque formation inchuding secondary and age-related
such as diseases including, but not limited to, neurological disorders such as Alzheimer's
Discase (AD), Lewy body dementia, Down’s syndrome, hereditary cercbral hemorrhage with
“amyloidosis (Dutch type); the Guam Parkinson-Dementia complex; as well as other diseases
which are based on or associated with amyloid-like proteins such as

palsy, multiple sclerosis; Creutzfeld Jacob discase, Parkinson's disease, HIV-related
dementia, ALS (amyotropic lateral sclerosis), Adult Onset Diabetes; scnile cardiac

amyloidosis; endocrine tumors, and others, including macular degeneration, in a subject in
need thercof.

[0188]  Also comprised by the present invention is a method for the preparation of an
antibody, particularly 2 monoclonal antibody according to the invention, but particularly a
chimeric antibody or a fragment thereof, or a humanized antibody or a fragment thereof
according to the invention and as described herein before and/or a fanctional part thereof
and/ora 2 ition, or a mixture ising said antibody and/or a
functional part thereof, particularly in a therapeutically cffective amount, for use in a method

of ing, treating or alleviating the effects of amyloidoses, a group of diseases and
disorders associated with amyloid plaque formation including sccondary amyloidoses and
age-related amyloidoses such as discases including, but not limited to, neurological disorders
such as Alzheimer’s Disease (AD), Lewy body dementia, Down’s syndrome, hereditary
cercbral kemorthage with amyloidosis (Dutch type); the Guam Parkinson-Dementia complex;
as well as other diseases which are based on or associated with amyloid-like proteins such as

progressive supranuclear palsy, multiple sclerosis; Creutzfeld Jacob discase, Parkinson's
discase, HIV-related dementia, ALS (amyotropic lateral sclerosis), Adult Onset Diabetes;
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thereof, or a humanized antibody or a fragment thereof according to the invention in a.
pharmaceutically acceptable form.
[0189]  Further comprised by the present investion is a method for preventing, treating or
alleviating the effects of amyloidoses, a group of discases and disorders associated with
amyloid plaque formation including secondary i and age-related
such as diseases including, but not limited to, neurological disorders such as Alzheimer’s
Disease (AD), Lewy body dementia, Down’s syndrome, hereditary cerebral hemorrhage with
amyloidosis (Dutch type); the Guam Parkinson-Dementia complex; as well as other diseases
which are based on or associated with amyloid-like proteins such as p
palsy, multiple sclerosis; Creutzfeld Jacob disease, Parkinson's disease, HIV-related
dementia, ALS (amyotropic lateral sclerosis), Adult Onset Diabetes; senile cardiac
amyloidosis; endocrine tumors, and others, including macular degeneration, in a subject in

need thereof by administering an antibody and/or a functional part thereof, but particularly a
bumanized antibody and/or a functional part thereof, or a composition or mixture comprising
such an antibody and/or a functional part thereof, to a subject, including & mammal or a
human affected by such a disorder, in a therapeutically effective amount.

[0190] It is also an object of the invention to provide a method for the treatment of
amyloidosis, a group of discases and disorders associated with amyloid plaque formation
including secondary amyloidosis and age-related amyloidosis including, but not limited to,
neurological disorders such as Alzheimer’s Disease (AD), particularly a disease or condition
characterized by a loss of cognitive memory capacity in a subject in need thereof, by
administering to a subject, pamcularly a mammal or a human, affected by such a disorder an

antibody, parti a ition according to the invention and as
described herein.

[0191)  Ina specific embodiment the invention provides & method for retaining or increasing
cognitive memory capacity but, particularly, for restoring the cognitive memory capacity of &
subject, particularly a mammal or a human, suffering from memory impairment by
administering to a subject, particularly a mammal or a human, in need thereof an antibody,
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epitope of the amyloid protein;
0 5 1 ®) the annbudy and/or a functional part thereof, to bind to the amyloid

proein to form an immunological complex;

() detecting the formation of the immunological complex; and
(&)  correlating the presence or absence of the immunological complex with the
presence or absence of amyloid protein in the sample or specific body part or area of the
subject.
[0195]  Also is a method of ining the extent of idogenic plaque
burden in a tissue and/or body fluids of a subject in need thereof comprising
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101110 00 44(1000) 0000) MOOO.

Ain/;eQLJlﬁ;bAyp e-xlpl-mw(;ngng ;Ie'n;nle' & pgnngx§s§dg lﬂ-ge Tegion to
127721030 30-O72400604-0:08-04
rents the formation of half mol:cule_s that may occur in native human IgG4 preparations.
4,00=00-chinerie-Add;FOe 04k 1y pix
439 as shown in SEQ ID NO: 16.

0 , 5@1 %dze&ﬁm may be constructed by method known in the art such
as, for exampl pping PCR ination. The ion cassettes for the chi
antibody, C2 ChVy AF and C2 ChVy, may be used as templates for mutagenesis of the
framework regions to the required sequences. Sets of mutagenic primer pairs are synthesized

encompassing the regions to be altered. The humanized Vi and Vx expression cassettes
produced may be cloned into appropriate cloning vectors know in the art such as, for
example, pUC19. After the entire DNA sequence is confirmed to be correct for each Vi and
Vi, the modified heavy and light chain V-region genes can be excised from the cloning vector
as ion cassettes and to i ion vectors.

MUTATING Fe REGION

[0348]  The present invention provides methods for making a polypeptide variant,

‘particularly an antibody comprising a variant region. Such an antibody comprising, for
example, a variant Fc region may be used for treating a disease or disorder, such as
amyloidosis.

10349}  The “parent,” “starting” or “nonvariant” polypeptide is prepared using techniques
available in the art for generating polypeptides comprising, for example, an Fc region. In a
preferred embodiment of the invention, the parent polypeptide is an antibody and exemplary
‘methods for generating antibodies are described in more detail in the following sections. The
parent polypeptide may, however, be any other polypeptide comprising an Fc region, e.g. an
immunoadhesin. Methods for making immunoadhesins are elaborated in more detail below.
10350]  In an altemative embodiment, a variant Fc region may be generated according to the
methods herein disclosed and this “variant Fc region” can be fused to a heterologous
polypeptide of choice, such as an antibody variable domain or binding domain of a receptor
or ligand.

[0351)  The parent polypeptide comprises an Fc region. Generally the Fc region of the
parent polypeptide will comprise a native sequence Fc region, and preferably a human native

7%



3,10944 3,30.04 0,50-00

humanized.1141812.08004..........
0,310 A1000 81 GO - DS}

Yegion. For example, the C 19 binding activity of the Fe region may have been proviously

4,76.89-bumamzedii4042.00944

further embodiment the parent polypeptide Fc region is “conceptual” and, while it does not
4. 4604 £t 9 80-G80 g

acid sequence and generate  polypeptide comprising that sequence or 2 DNA encoding the
desired variant Fc region amino acid sequence.
[0352] Ina preferred embodiment of the invention, however, a nucleic acid encoding an Fc
Tegion of a parent polypeptide is available and this nucleic acid sequence is altered to
generate a variant nucleic acid sequence encoding the Fc region variant D265A,
10353]  DNA encoding an amino acid sequence variant of the starting polypeptide is
prepared by a variety of methods known in the art. These methods include, but are not
limited to, ion by site-directed (or ol ide-mediated) is, PCR
mutagenesis, and cassette mutagenesis of an earlier prepared DNA encoding the polypeptide.

[0354]  Site-directed mutagenesis is a preferred method for preparing substitution variants.
This technique is well known in the art (see, e.g., Carter et al. Nucleic Acids Res. 13:4431-
4443 (1985) and Kunke] et al., Proc. Natl. Acad. Sci. USA 82:488 (1987)). Briefly, in
carrying out site-directed mutagenesis of DNA, the starting DNA is altered by first
‘hybridizing an oligonucleatide encoding the desired mutation to a single strand of such
starting DNA. After idization, a DNA isused to ize an entire second
strand, using the hybridized oligonucleotide as a primer, and using the single strand of the
starting DNA as a template. Thus, the oligonucleotide encoding the desired mutation is
incorporated in the resulting double-stranded DNA.

[0355]  PCR mutagenesis is also suitable for making amino acid sequence variants of the
starting polypeptide. See Higuchi, in PCR Protocols, pp.177-183 (Academic Press, 1990);
and Vallette et al., Nuc. Acids Res. 17:723-733 (1989). Briefly, when small amounts of
template DNA are used as starting material in a PCR, primers that differ slightly in sequence

from the corresponding region in a template DNA-can be used to generate relatively large
quantities of a specific DNA fragment that differs from the template scquence only at the
positions where the primers differ from the template.

76
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endonuclease site on each side of the identified mutation site(s). If no such réstnction sites
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Naturally ocourring residues are divided into groups based on common side-chain properties:
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Background reas decreased 6830
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AftEL pashig, slicks tech deyclopid
withrtirmet puree...31243

10360]  Aside from amino dcid substitutions, the present invention gontemplates other
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0 acid seq t F
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69, 270, 327 or 329. See, e.g. Presta U.S. Pat. No. 6,737,056.
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nnnnn r more of amino acid positions

@?Oreu@ﬂ Bhibe antbody»antigen
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(n:wsl Express ector SVhyg es the ampicillin resistance gene for selection in
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Ta“""li‘l“;i‘f‘ zn&%m{é“ﬁﬁﬁf’“ T——
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via electroporation or an) suitable transformation technology available in the art.
Antibody producing cell lines can then be selected and expanded and humanized antibodie:
purified. The purified antibodies can then be analyzed by standard techniques such as SDS-
PAGE.




Attihody 10 002 23.0 d iledit

104241.210.5h a0 -

anfgyktiedanationat propensies
fobsentieAd-humanized-antibedy
altemative CDRL2 sequences are therefore “RVSNRFS” and “KVSSRFS”, respectively.
hGiZhe-tdemenscrawdaernelma-
Waii dot-addregaas.odhs2lsA2.
th i g::]wé hﬁﬁ:ﬁuﬁij ﬁ'ﬁnr:ﬁ thereof, EE btrﬁlfn a?;mge of its glycosylation
colifoLtartran I At
ellgtmteuatrpreformer o dudge
protofibris: IME inintetted A2
same}ggtyj@;mbyd_smoag/g at en antibody
10 oMb AIRUTANR o A o1,

637 Bjol BIEB), 5032.5Q36)F et al (2004) Biot ogy and
‘MEMREEZ S Memenstate
Prefeddaatil S Es.IMQ. 42
at LI maldrTat woeshownrto
be 3200 EXAMPIE Tk s
Conformataas @iﬁenW&@lmgcof

functional parts thereof is combined with a pharmaceutically acceptable cagrier, diluent
Ne@ 2t GHierent-6lass8s-0f ure dums

and/or excipjents are well known in, the art gnd foclyde.for example, phospl fered
Mayloid protein T24514% 1&"fier to
evaluate Ms specificity of mC2 to
Maassdna el payment,’ eityloiti

patent, moneamenc, polymeric




2.4 s0 322d Is: ,aYS allowed by a
allinfmann.eta(10.000.len.ja.a
miftEsEThen.amyloid.pelymers
werecogted-eman'Skikplates

The compositions of the present 2 subject n the

wmh afimat-coneceptraton-ef-aman|

solid compos itions include pills, creams, and implantable dosage unis. Pills may be

né-binding-afam Y-00600206-00--
m&'@'ﬁ%‘“"’“ﬁf"t Ti ““””"mnma'“ annalan ahebs
osHROAY.AaimOn). aUEIET . ..

alklTe" plomlime was petfofmed.

AgdermorstratediiPimatiihe
m@@-ambady%w@ Withe-lneme.

fon may be incorporated into sustained relcase matrices such

afﬁmtsyx»t@wsolula%ee ymen:amw_w
em{?lmﬁp /e thoade.ihers-end
w He AaST 1] mammem Jlima
dﬁ&"ﬁéﬁmmmaﬁﬂbﬁﬁmﬂ
bt IerEEd By iremytoid
epitape-end: by-thereardormation of
th esld‘ﬁa!t’aﬂ{“e mrtted- M@&g&m ot.
Example 15 Epltope mapping
afAC Immune's monoclonal
antibody 002 104591 Epitope
mappM2 tide hurnanized
monnalonal antibody hC2 wee




Posumrts ami Menges meek is tsp

bsssssspsd.C2.0alel RaM. m o
frafyetyork-Taite 2 5545855 enc
chaﬁwges%ﬂewnmthe-huma re-gel

factors such as, for example, the condition of being treated, the

C2-mamas-RPOSHHW IucHwaem oA

health oondmon ofthe atient, bodi;:rface area, the particulal compound or composition to

94-awS: StIHNANRIZO
CZH&ZM&L it i it i

comprising an biologically active substance or d, parti at least one

selected from the group consisting of compounds against oxidative stress, anti-apoptotic

wmpaunds metal chelators, inhibitors of DNA repair such as pirenzepin and metabolites, 3-
1 ic acid (3APS), 1,3 i (1,3PDS),

activators, B- and y-secretase inhibitors, tau proteins, neurotransmitter, 8-sheet breakers,

attractants for amyloid beta clearing / depieting cellular components, inhibitors of N-terminal
truncated amyloid beta including pyroglutamated amyloid beta 3-42, anti-inflammatory
moleculcs, u!yplca] mnpsychoncs" such as, for example clozapine, ziprasidone,

or or i inhibitors (ChEIs) such as tacrine,

donepezil, and/or ine, M1 agonists and other drugs including any
amyloid or tau modifying drug and nutritive supplements such as, for example, vitamin B12,
cysteine, a precursor of acetylcholine, lecithin, choline, Ginkgo biloba, acyetyl-L-carnitine,
idebenone, propentofylline, or a xanthine dmvauvz, together with an antibody according to
the present invention and, a carrier and/or a diluent

and/or an excipient and procedures for the treatment of diseases.

[0389]  Proteinaceous pharmaceutically active matter may be present in amounts between 1
ng and 10 mg per dose. Generally, the regime of administration should be in the range of
between 0.1 ug and 10 mg of the antibody according to the invention, particularly in a range
1.0 g to 1.0 mg, and more particularly in a range of between 1.0 pg and 100 g, with all
individual numbers falling within these ranges also being part of the invention. If the

occurs through continuous infusion a more proper dosage may be in the range
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emulsions. Non-aqueous solvents include without being limited to it, propylene glycol,

polyethylene glycol, vegetable oil such as olive oil, and injectable organic esters such as ethyl
oleate. Aqueous solvents may be chosen from the group consisting of water, alcohol/agueous
solutions, emulsions or suspensions including saline and buffered media. Parenteral vehicles
include sodium chloride solution, Ringer’s dextrose, dextrose and sodium chioride, lactated
Ringer’s, or fixed oils, Intravenous vehicles include fluid and nutrient replenishers,
electrolyte replenishers (such as those based on Ringer’s dextrose) and others. Preservatives
may also be present such as, for example, antimicrobials, anti-oxidants, chelating agents,
inert gases, etc.

(0391]  The pharmaceutical composition may further comprise proteinaceous carriers such
as, for example, serum albumin or immunoglobulin, particularly of buman origin. Further
biologically active agents may be present in the pharmaceutical composition of the invention
dependent on its the intended use.

0392] When the binding target is located in the brain, certain embodiments of the
invention provide for the antibody or active fragment thereof to traverse the blood-brain

bartier. Certain ive diseases are associated with an increase in permeability of
the blood-brain barrier, such that the antibody or active fragment thereof can be readily
introduced to the brain. When the blood-brain barrier remains intact, several art-known

exist for i across it, including, but not limited to, physical
methods, lipid-based methods, and receptor and channel-based methods.
{0393}  Physical methods of transporting the antibody or active fragment thereof across the
blood-brain barrier include, but are not limited to, circumventing the blood-brain barrier
entirely, or by creating openings in the biood-brain barrier. Circumvention methods include,

but are not limited to, direct injection into the brain (see, .g., Papanastassiou et al., Gene
Therapy 9: 398-406 (2002)) and implanting a delivery device in the brain (see, e.g., Gill et
al,, Nature Med. 9: 589-595 (2003); and Gliadel Wafers™, Guildford Pharmaceutical).
Methods of creating openings in the barrier include, but are not limited to, ultrasound (see,
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12.2_ Conformation-dependent Binding ffinity of mC2 antibody

AR.4 hurnaanisedllm.y.yam.vassal.

MRipdi T the. of
redi (G RR L), S0 L IS m
C lﬂ;E mf%iy(ﬂg&lz@p i @u a smaller, nine amino acid long, peptide

Comprising The antibody’s epiope was performed (figure 10). For this comparison the
affinities of the humanized antibody C2 were analyzed by ELISA using biotinylated peptides
covering the complete amino-acid sequence of the C2's epitope (produced by Mimotopes and
purchased from ANAWA Trading SA) and a biotinylated complete AB1-42 peptide

(Bachom). The analysis was done according t the
As demonstrated in Figure 10, the antibody binds with a 36.0% higher affinity to the peptide
comprising its specific epitope (aminoacids 13-21 of the A, ) thax to the whole
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mM. The peptide solution was sonicated for 15 min at room temperature, agitated overnight,
and aliquots made into non-siliconized microcentrifuge tubes. The HFIP was then
evaporated under a stream of argon. The resulting peptide film was vacuum dried for 10 min
and stored at -80°C until used.

[0452] To assay for the antibody-mediated inhibition of AB1-42 aggregation the hC2
antibody was pre-diluted in PBS and an assay solution containing the following components
‘was made in a non-siliconized incubation tube: 3.3 or 0.33 mM pre-diluted antibody, 10 mM
thioflavin T, 33 mM AB1-42, and 8.2% DMSO. Thercfore the final molar ratios of antibody
1o AB1-42 were 1:10 and 1:100. Appropriate contro! solutions were aiso prepared. The

solutions were then incubated for 24 hrs at 37°C, and the spectrofluorescence (relative
fluorescence units; RFU) read in six replicates in black 384-well plates (Perkin-Elmer) ona

Perkin-Elmer FluoroCount The was then measured

and % disaggregation calculated as described below.

13.2 Disaggregation Assay

[0453] To assay for antibody-mediated di ion of pi AB1-42, a low-
molecular weight ABI-42, prepared as described above, was made up as a 110 mM solution
in 27% DMSO and 1x PBS. This solution was then allowed to aggregate at 37°C for 24 hrs
after which the following were added: 3.3 or 0.33 mM pre-diluted antibody, and 10 mM
thioflavin T. This resulted in a motar ratio of 1:10 and 1:100 antibody to AB1-42. This

101
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‘Molar rafio (antibody fo AB1-42)
1:100 1:10

Antibody

hC2 300£4.1% 80.4+6.9%

13.4.2 Disaggregation of pre-aggregated AB1-42
10456] Disaggregation of pre-aggregated AB1-42 using the hC?2 antibody is shown in Table
2 and Figure 19, Atan antibody to AB1-42 molar ratio of 1:100 the disaggregation averaged

24%, whereas at a 1:10 molar ratio the dit ion was 32% (3 is
see Table 2).
Fable 2. hC2-mediated di ion of pi Abl-42 at a

1:100 and 1:10 antibody to AB1-42 molar ratios.
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protofibrils. hC2 inhibited AB1-42 aggregation by 80% at an antibody to AB1-42 molar ratio
of 1:10. The ability of hC2 to disaggregate pre-aggregated protofibrils of AB1-42 ata 1:10
molar ratio was shown to be 32%.

Example 14: Conformation-specific binding of mC2 to different ciasses of Amyloid
Protein

10458} In order to evaluate the specificity of mC2 to different stages of polymerized
amyloid protein, monomeric, polymeric soluble and fibrillic amyloid, an ELISA coated with
these different stages of polymeric b loid was (figure 11). were
prepared according to a medified method published by (Klein, 2002), soluble polymeric
amyloid beta according to (Barghorn et al., 2005), whereas fibers were performed by
incubation of amyloid (Bachem, Switzerland) with a final concentration of 1 ug/ul in Tris/HCl
pH 7.4 a1 37°C for 5 days followed by a centrifugation step (10,000 rpm for § minutes).

‘Then amyloid polymers were coated on an ELISA plates with a final concentration of
55pug/mi and binding affinity ELISA by using an anti-mouse IgG monoclonal antibody
(Jackson) Iabelled with alkaline phosphate was performed. As demonstrated in Figure 11 the
mC2 antibody binds with higher affinity to soluble polymeric amyloid beta than to fibers and
with the lowest to monomers. These data indicate that the antibody’s binding is influenced
by the amyloid epitope and by the conformation of the different amyloid aggregates.

Example 15: Epitope mapping of AC Immune’s monoclonal antibody hC2

[0459]  Epitope mapping of the humanized monoclonal antibody hC2 was performed by
ELISA using three different peptide libraries. One library comprised a total of 33
biotinylated peptides covering the complete amino acid (aa) sequence of AP1-42 (produced
by Mimotopes and purchased from ANAWA Trading SA), the second library contains
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alanine (sec table 4 below). A blotinylated mmp‘m "AB1742 peptide was aS posttive
X (-6 daeXSrQR bE=0-40 <R
instructions. Briefly, Streptavidin coated plates (NUNC) were blocked with 0.1% BSA in
. PBS overnight at 4°C. Afier washing with PBS-0.05% Tween 20, plates were coated for 1
hour at RT with the different peptides from the library, diluted in 0.1% BSA, 0.1% Sodium
Azide in PBS to a final concentration of 10 M. After washing, plates were incubated for1
hour at RT with the hC2 antibody or a non AR binding chimeric IgG4 antibody diluted to
200 ng/ml in 2% BSA, 0.1% Sodium Azide in PBS. Plates were washed again and incubated
with alkaline phosphatase conjugated goat anti buman IgG for 1h at RT. Afier final washing,
plates were incubated with phosphatase substrate ()NPP) and read at 405 nm using an ELISA

plate reader.

[0460] It was shown that the humanized monocional antibody hC2 bound specifically to
peptides 12,13,14,15 and 16 of the first peptide library. These peptides comprise aa 12-20,
13-21, 14-22, 15-23 and 16-24 respecti of AB1-42, ing that the epitope lies in
region 12-24 of AB. A second library with alanine substitutions was used to determine the
critical aa for binding to AB12-20 (VHHQKLVFF). The binding of the hC2 antibody is lost
completely when amino acids 16, 17, 19 or 20 are substituted by an alanine, indicating that
these aa are absolutely critical for binding of the antibody to A. The binding of the hC2
antibody is partially lost when aa 15 and 18 are substituted.

[0461]  The binding was also almost completely lost when aa 14 was substituted for an
alanine, indicating that aa 14 is also very important for binding.

[0462] Finally, a third library was used to determine whether aa 21, 22 or 23 are critical for
binding to the epitope. The binding of the antibody to aa 15-23 was reduced when az 23 was

substituted for an alanine, indicating that aa 23 is also important for binding. The binding
was partially lost when aa 21 was substituted for a glycine and slightly lost when aa 22 was
substituted for an alanine.

Example 16: Neuroprotection by the hC2 Antibody
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"Abeta oligomer plus anti-Abeta antibody hC2 was added. At day five (4 days Ab
Lt Ay gty -bRiPi-capens-Go>
alone, or a combination of 2 yM Abeta oligomer and S0 pg/mL anti-Abeta antibody hC2.
10464] The Abeta oligomer was prepared by dissolving Abeta 1-42 (rPeptide) in HFIP,
from which Abeta peptides were aliquoted into 10yl aliquots at Lmg/mi and then evaporated
in a fume hood for 30 minutes and peptide films were stored at -80C until use. Upon use, the
peptide film was dissolved in 10p} of DMSO, then 78.61 of HAMS F12, and the Abeta
peptide solution was incubated at 4C for 24-48 hours (25uM final concentration of Abeta).
[0465] For control cells, DMSO-F12 alone was added at the same volume as Abeta-DMSO
atday 5, and the cells were cultured for an additional 4 days without any additional treatment.
On day 9, neurons from all culture conditions were fixed and stained with Tuj1 (an anti-beta-
tubulin antibody), followed by staining with secondary antibodies labeled with FITC to
visualize microtubules, and thus neuronal processes in general. The results are shown in
Figure 20, Untreated mouse embryonic cortical neurons showed normal morphology afier
nine days of culture (Figure 20, leftmost pancl). Treatment of the cells with Abeta oligomer
for three days induced axon degeneration and caused a decrease in the total number of axons
(Figure 20, lower center panel), and this effect was even more pronounced at four days of
1reatment (Figure 20, upper center panel). In contrast, the cells treated with the combination
of Abeta oligomer and anti-Abeta antibody hC2 looked similar to control cells (Figure 20,
upper and lower right panels), These results indicate that anti-Abeta antibody hC2 was able
" to protect embryonic mouse cortical neurons from Abeta oligomer-induced degeneration.
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Table 2: Positions and changes made in the humanized C2 heavy chain framework

regions

Position Heavy chain 47

Mouse C2ZVHAF L
Humanized C2ZHuVHAF1 | W
Humanized C2ZHuVHAF2 | W

L
L
w

Humanized C2HuVHAF3
Humanized C2HuVHAF4
Human Germline DP-54

 EEEEEE

A total of 8 different antibodies were constructed with light chains Humanized CZHuVkl,
C2HuV2, C2HuV3, C2HuVy4 and heavy chains C2HuVHAF4 and C2HuVHAF2
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an

000005049484 Th NG Co¥pmsiecs
210205 <21£5 14 Cllz.LQ.g150
- ADO’ 1 4"(! Ala, Val, Leu, norleucine, Met, Phe, and Ile

b) Phe-Phe- embedded within the following core sequence (SEQ ID NO: 9):
Xaa3 - Phe — Phe ~ Xaad — Xaa$ ~ Xaa6, wherein
Xaa3 is an amino acid residue selected from the group
consisting of Ala, Val, Le, norleucine, Met, Phe, and Ii¢;
Xaa4 is an amino acid residue selected from the group
consisting of Ala, Val, Leu, Ser and lle;
Xaa$ is an amino acid residue selected from the group
consisting of Glu and Asp,
and
Xa26 is an amino acid residue selected from the group
consisting of Glu and Asp,
‘wherein said chimeric antibody or a fragment thereof, or a humanized
antibody or a fragment thereof comprises @ variant Fe region, and wherein said
variant Fc region comprises at least one amino acid modification relative to 2
wild type Fe region, such that said molecule has modified effector function
than the wild type Fc region.
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Glu -~ Asp - shown in SEQ ID NO: 7 and amino acid sequence His - Gl - Lys - L

Am 044080 &lg-5er 5044 grtg 010
Oln 1045, 40168 A4 B0556ILSH i
Fr 1 gL Rl ULy S Bl a8 TrEm
AO Cys' St gelThr KenGly.Ley,
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isolation or as part of a S-amyloid plaque, at an epitope comprising the following

699 Cly802-Gy:05 160105

Xaal —Xaa2 - Lys - Leu ~ Xaa3 - Phe — Phe- Xaad — Xaa5 - Xaa6,
‘wherein

Xaal is an amino acid residue selected from the group consisting of
His, Asn, Gin, but particularly His;

Xaa2 is an amino acid residue selected from the group consisting of
Asn and Gln, but particularly Gln; and

Xaa3 is an amino acid residue selected from the group consisting of
Val, Leu, and lle, but particularly Val;

Xaad is an amino acid residue selected from the group consisting of
Ala and Val, but particularly Ala;

Xaa$ is an amino acid residue selected from the group consisting of
Glu and Asp, but particularly Giu; and

Xaa6 is an amino acid residue selected from the group consisting of
Glu and Asp, but particularly Asp.
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a fragment claim 5, wherein within the amino acid sequence of

Asu S@@m&é@h@&?& @2 et A9
at Kabat pogition 50 is replaced by but arly by

P CCRUASRaRtim AL b A b s OO B

, 1 2 6 6rA6m Bb6pnsmon 53 is replaced by Ala, Val, Len, Ser and Iie; but expecially

7. A humanized antibody or a fragment thereof according to claim 1,
wherein at least onc of the amino acids of the human- or primate-derived framework
region is changed through a substitution to an amino acid from the corresponding
region of murine antibody ACI-01-Ab7C2 or a substitution conservative thereto.

8. A humanized antibody or a fragment thereof according to claim 162,

wherein

the Trp in Kabat position 47 in the humas- o primate-derived framework
region of the Heavy Chain Varisble Region as shown in SEQ ID NO: 15 is
replaced by an amino acid selccted from the group consisting of Leu,
norleucine, Tle, Val, Met, Ala, and Phe, particularly Len and He, but especially
Leu and/or
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8 5 9 598%, even more particularty 100% identical to the sequence set forth in SEQ ID NO:
12 and 13, respectively.
11. A humanized antibody or a fragment thereof according to claim 1,
‘wherein at least two, but especially throe, of the CDR regions of the heavy chain
variable region (HCVR) have an amino acid sequence that is 90%, particularly 95%,
more parti 98%, even more parti 100% identical to thy i
CDR region sct forth in SEQ ID NOs: 1-3.

12, A humanized antibody or a fragment thereof according to claim 1,
whercin at least two, but especially three, of the CDR regions of the light chain
variable region (LCVR) have an amino acid sequence that is 90%, particularly 95%,
more particularly 98%, even more particularly 100% identical to the corresponding
CDR region set forth in SEQ ID NOs: 4-6.

13. A chimeric antibody or a fragment thereof, or a humanized antibody or
a fragment thereof according to claim 1, whercin the antibody is capable of inhibiting

13
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A chimeric antibody or a fragment thereof, or a hunlanized antibody or

1 Al aﬁP&&reof according to claim 1, which antibody substantially binds to

aggrogated AB in the brain of a subject sclected from a mammal and a buman.

16. A chimeric antibody or a fragment thereof, or a humanized antibody or
a fragment thereof according to claim 1, which antibody reduces A plague burden in

the brain of a mammal or a human.

17. A nucleic acid molecule comprising a nucleotide sequence encoding
chimeric antibody ora fragment thereof, or  humanized antibody or a fragment
thereof according to claim 1 or a nucleotide sequence selected from a sequence
encoding SEQ ID NO: 2 and SEQ ID NO: 3, representing the Complementarity
Determining Regions (CDRs) 2 and 3 of the Heavy Chain Variable Region (HCVR),
respectively, a sequence encoding SEQ 1D NO 4, representing CDR 1 of the Light
Chain Variable Region (LCVR), SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20,a
sequence encoding the light chain variable region of SEQ ID NO: 22, a sequence
encoding the light chain varisble region of SEQ D NO: 22 and the light chain
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compound used ir’the treatment of amyloidosis, compounds against oxidative stress,

G b G“tg’!l&upcompouuﬂs ‘metal chelators, inhibitors of DNA repair such as

i anr} ic acid (3APS), 1,3-
(1,3PDS), activators, 8- and y-secretase inhibitors, tau
proteins, neurotransmitters, B-sheet breakers, attractants for amyloid beta
ing celiular inhibitors of N- inal truncated amyloid

beta including pyroglutamated amyloid beta 3-42, anti-inflammatory molecules, and
cholinesterase inhibitors (CREISs), such as tacrine, rivastigmine, donepezil, and/or
galantamine, M1 agonists and other drugs including any amylmd or tau modifying
drug and nutritive and, optionally, a carrier

and/or a dituent and/or an excipient.

22, Amethod for proventing, freating or alleviating the effects of one or
more amyloidosis-related discascs selccted from amyloidosis, newrological disorders
such as Alzheimer’s Disease (AD), Lewy body dementia, Down’s syndrome,
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A method according to claim 22, wherein tmmmem ol‘a S\ijbcl
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allowing the antibody to bind to the amyloid protein;
(c) detecting the antibody bound to the protein; and
d)  correlating the presence or absence of antibody binding with
the presence or absence of amyloid protein in the sample or
specific body part or area.
25. A method of determining the extent of amyloidogenic plaque burden in
a tissue and/or body fluids of a subject comprising

(2)  obtaining a sample representative of the tissue and/or body
fiuids in a subject under investigation;

()  tosting said sample for the presence of amyloid protein with an
antibody according to claim 1;

() determining the amount of antibody bound to the protein; and
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a fragment thereof according to claim 1, wherein the antibody or fragment thereof
substantially binds AB monomers and/or AB fibers, fibrils or filaments and/or soluble
polymeric amyloid beta, and wherein the antibody or fragment thereof does not show
any significant cross-reactivity with amyloid precursor protein (APP).

31. A chimeric antibody or a fragment thercof, or a humanized aatibody or
a fragment thereof according to claim 30, whercin said antibody or fragment binds to
an AB monomer with a binding affinity represented by a KD in & range selected from
a group consisting of from at least about 1 x 10-7 M fo at least about 1 x 10-12 M,
from at least about 1 x 10-8 M to at least about 1 x 10-11 M, from at least about 1 x
10-8 M to at lcast about 1 x 10-10 M, and from at Jeast about 1 x 10-8 M to at least
about 5 x 10-8. M, and wherein said antibody or fragment binds o an AB fiber, fibril
or filament with a binding affinity represented by a KD in a range sclected from a
group consisting of from at least about 1 x 10-7M to at least about 1 x 10-12 M, from
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forms by inducing a shift in conformation and binding and stabilizing the

disaggregated and solubilized AB forms in the tissue and/or body fluids, particularly
the brain.

36. A chimeric antibody or a fragment thereof, or a humanized antibody or
a fragment thercof according fo claim 35, which antibody or fragment thereof is
capable of inducing a transition of the B-sheet conformation towards an a-helix and/or
& random coil ion, but parti a random coil ion, cven more
particularly a random coil conformation at 2 given location in the molecule, especially
in the environment of Tyr 10 and Val12 of the AB protein, which leads o an increase
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the brain,
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amino acid modification comprises 2 D265A amino acid mutation.

47, An antibody comprising at least one variable region as in SEQ ID NO:
27 or SEQ ID NO: 29, or a variant thereof.

48. A cell line exprossing the antibody of claim 47.

49. A method for disaggregating preformed beta-amyloid fibers,
comprising interacting an hC2 antibody with preformed beta-amyloid fibers.

50. A humanized antibody or a fragment thereof according to claim 1,
wherein said antibody or fragment thereof protects neurons from Abeta-induced
degradation.

51. A method of preventing Abets-induced neuron degradation comprising
treating neurons with an effective amount of 2 humanized antibody or a fragment
thereof according to claim 1. .

52, The antibody or fragment thereof of claim 1, wherein the variant Fe
region is a variant IgG1 Fe region.
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C29,H AP hurnevesed heavy 2Du2
2.DD 22222 ICE <>212 19 CIO>
20 <21.1.,.49 CT3,; DNA CB, kus
,120p %223:3HIND 1 hummuD1 light
nun:- Q}anabD rcDor (CORI) <400>
20 QapADD gpgacest?Ducan
C11%KB35.Cl, DNA ClI, enlDDel

PUMEC G5l Q022 SADDgtg|
tgacicun-Bemr= Dry den
6(06;@>ZDED492
64661INDDIDDX4226. Dciccacap
ElcDigat. ecaaagml;-44412242 132
A4, szl easWur=441:142
99A44/1.2.12 tttu.s. aaga
421.04929722716641e44
924442n09.449211441 211421422
444| ;%:44&& 74075 NUN————

<210> 4
<2l1> 16



336 CIO> 22 Dr, 4>2 249>
9444e0224 CD IDIA <100> 22
SADDHlgaEADactD,Dgc4Dca
acelZzogk-gogibeaeo-60
422?4:4&244«%14«4»244"?4444421151
241%9445474 ISO.

294498 >44>274442>71114CIC%121
417127.4211912>21.21-¢<9 140
219445144444474444>2>4442>24
1441242392>949472214244991
100 “5&1@060 6710662:6026
066000501t zRage.neaaglLec
Kalews300u rmm
T.P.gfgcbg"eagg.,cmcgraaa
4204244m"11.0....260 144
066@;66.0.0866.0. E006.0.68
atatifffm.6E0..4 40664204 420 044
011064404009042gfl0144l
racange, ageeptaa way... 480
0.0e01000..N0O0101
04.#040....2.242.00404004.0.10
MO 0006E06006 60.6.16,6
66666P6660 060666666 218(60



02260, <400> 23
000400000400000300 0;66100
0.66662.06.966.6660 60
006661000
6641:6,1000400062010
420061610
0004D66.10000406666660 110
0083061.00.00006,600 06660
0646@«@@ :1000egg agega6006
000@;@&@@@“@6@ 14001446660
0000064 00666.06 01.6,00
lgagB160"0660002.40 240 Inca.,
.040@@%@?{0.600 066060.60
000pAeg” 066.6006a 300
02.0060606 0.6.606606 021 02000
10 ,116.096. A21, DNA '1126
6006;61 500606660 a23.0bumoma
CE nzFiMary cham <4ocr, 24
000080,20 OOeOOOe40ggSSOOOO
40000400000000000009000 60
00660060.0 .00.0 006110Ang|
000.122.02.
026066.000606216.0001. 120



A212, DNA CD> RA:Auu ssqumn
0110> A227A unfinal
Mmeaili2AdnemAy cimm SOS
850860580 WAVAE.0.6.08...0
lteghAag.aggegsgs-evAAgoct,
teogApag cautggati nAtmagt
8006608 6000080 .11,811000 120
00060030 AAApaatt
0080§e20010002088060E8
86660006+ HAD <~
Ocapa321005806$020
anagyarttsegpf. ca[AapAAB
AtABLgEZ 240
2608...2500800508181005406006
050 50605000 8808.0870 100
cBA%YC['C MITAADAC IcupgagAl
0020060260020000 420
VA:ALAVA entlaxOP BAcutp.
WAR::h6e8808,,,1088008c IAA
groguce ptemeARA
LgcmcogXA-Aaggnackba caygAgig
6000860 onc.Agag 000=0.60
aagarAtua Actramcgtakiv.A.Aag



06056680>6000600480805080250
06000526000006000 900
0>0068005660026000004020200025
000=0002008800400>0> 960
cPAIML:A.2Aga. .calctoAna
egce:gaga-RANAR:- 1020
1212:1472+11012160022,0800/220
06e00805°2521268000
0300180010.1080 =
AAARETPIA A AP A,
HEABLAAAR aGiTEA [HAAA 2AA2
1100.eaciafi.an.agameAre
toterAct0O PAMAPA,12.22AA00
.000:.:8; 000C 002,08.0

<213> antificial sequence.

0080©870,2 An0S1200 Pg.A.000
,ACA00,20000,00,124:0 A.K.0000
(000000008.00800002agugar, At
0AAQL.0-08,208.1307 -.,An> ,AAL
A212>-DNA-E20>50208
Wils141hunlAlliZed ca 110022
>ham constan: D00 020 aggpc.A.
0,000.:0 00 0000020 ,t.000
8002E0,8



<400> 27 2010 A. 025 molly 73,.
boo HosTo,1 yr Lou Glo Lys No
Uly B1;8e;754045'50850D cr no
Vol ‘dti"Alg GI§.PEF 16U Oly
non’Cos.. €0 80 10,:ClO> 23 CIL>

Arg Thr Val Al Ah\ P10 Ser Val Phe Tl Phe Fro Pro Sor Asp Gl .
111°Ciio PO# CIt> M t
LleerGlymAuSavnv.mysuum USInusgl S
130 135 140
Tyr Pro Arg Glu Aia Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gl
145 150 155 160
Ser Gly Asn Ser Gln Giu Ser Val Tar Glu Gln Asp Ser Lys Asp Ser
165 170 175
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Als Asp Tyr Glu
180 185 190
Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser
195 200 205
Pro Val Th Lys Ser Phe Asn Arg Gly Giu Cys
210 215
<0 14
<211> 107
<212> PRT
<213> antificial sequence
<220>
<223> artificial humanized C2 Tight chain constant region
<a00> 14
Arg The Val Als Ala Pro Ser Val Phe Ile Phe Fro Pro Ser Asp Glu
1 5 10 15
Gin Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Lew Asn Asn Phe
20 25 30
Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp A Ala Leu Gln
35 40 4
Ser Gly Asn Ser Gln Glu Ser Val Tir Ghu Gin Asp Ser Lys Asp Ser
50 55 60
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65 70 75 80
Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser
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.0> 18 G.00 EIn Leu Val Giu
0201301301yLcw Val an Pre Cly
Gly Ser.k-.l...13% Seé Cys 33 30
Satly.50 -MT Pb, 3 Ssz 731
202586 Cy Met S.. up VII 0, Cal in:
3>3:Asp Los 0.1.- Gill". 0.1 3545

H'AF & Variable Reavy

019:2.119.A50.56r.A82.19..... Tyr
107.99.9999.599,1.5055 LyS01).
Ars M&,mEi@SUA&@xAsp 333330 100
0. 3038 353‘3‘”19@ %WSZFM Met Su So
La L;s Seﬁﬁlmﬁ;;w vir-Ala Me 1,
Tyrty?’AS95 Atd"3erdy"Asp 109
592 @gé‘l "TRI"@0D509Y Ye S5950
1001@5 12153 ClI> 336

<213> artificial sequence.
<0
<223> artificial humenized C2 heavy chain
<400> 16
Giu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly
i 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
2 25 30
Gly Met Ser Trp Vel Arg Gin Ala Pro Gly LysGly Leu Glu Leu Val
35 40 a5
Ala Ser lie Asn Ser Asn Gly Gly Ser Thr Tyr Tyr Pro Asp Ser Val
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Cl, 11NA .4509 5415051.
1599.5059 0353309
999330309995.0:59505 50 tc.g35
pl...02,32415(:0:163-gagene.Le
N..ttg-8206mownm2038-53.i533
91110094 @5@2@33%3@*533233
300 U99TTBEIZ ™
9+209929:385780950:993099099
.0070999:9'9965995-340

u Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly

agGegagl aggrtpggalplzag.r
yttleg:Melugtacamwitimt 300 234
<2113'41.7.C1221DNA.33133 54,
9959.59.54002658 c. s
5399991533399955 -
5929:5:095502:954962.. 53
1191029559:3999999339
50909335 3°905.99119:5999595
599309083"095393219993599592
9995099:2 (905999509 m
9991059129 ISO



553000935599.513390095339552
535153 5555030905933. 545
159905140109959233
pAgéltmalﬁ&%@@é 8880199990
995859558 maoorserc
aure*E)BPg&L 3&3 @g,taapame02233

420

3313E238DS333> HautglLa 417
CIOZ: DI <2112 336 CY> DNA
<2135.Mus musculus DLIOG> 31
sngEgeageeiagpt:011.D7r333113
3.3.338:383338331340

ru.tos gy ot IEts  steste.=
300 DEE3: é§é30§W1bOOe

Gly Val His Tt Gl Ser Sex Gly Leu Tyr S

Dreaca “E‘éaéﬁsses 3210> 32 .311

x,auSuchl Val Thr Val Pro Ser Ser Ser Len

TerhrCysAsn Aq)HxxL s Pro Ser Asn Thr Lys Vai Asp Lys
85 %0 95
Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro
100 105 1o
Giu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys ProLys
1ns 120 125
Asp Thr Leu Met Tie Ser Arg Thr Pro Glu Val Thr Cys Val Val Val
130 135 140
Asp Val Ser Gin Glu Asp Pro Giu Val Gln Phe Asn Trp Tyr Val Asp
145 150 155 160
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31 3> Mus muksulus e(grantsg
ggyraig.1633
360030636356863362836p3
333033233383E3>833303333333

ly Lys Glu Ty Lys Cys Lys V:

317, 36}5§30 3%863W;303 623033.0

Tle Ser Lys Ala Lys G

12063333%333319&3&0031323
3.233:333E.0D1333.33.333333>
3.38E8%:3.33.33.33333w=
ago333: Lb@@ueaemauglzss 3300
3333033009
3323330P3392233336604atran
act343423343136430 060 463

<210> 18
<11> 51

<212> DNA

<213> Mus musculus

<220>

<223> C2 HUVH AF 4 humanised heavy chain variable region (CDR2)
<400> 18

ageatcaata glaatpetgg 1BCACCIAt (a1coageca BIEIEIAREE © st
<210> 19

<19

<212> DNA

<213> Mus musculus

<2205



<223> C2 HuVH AF 4 humanised heavy chain variablc region (CDR3)
<a00> 19

gmgaciac 9

<210> 20

<211> 49

<212> DNA

<213> Mus masoulus

<220>

<223> €2 HuVK 1 humanised light chain variable region (CDRI)
<400> 20

agatctagtc agagectigt atawagtaat ggagacacct afitacatt 49

<210> 21

<21> 635

<212> DNA

<213> anificial sequence

<220>

<223> artificial humanized C2 Hu VK 1 variabic light chain

<400> 2t

gatatigig tgaccoaatc lecacteice cgoctgtea Cloctggten goctgootce 60
atcictigea gatcragica gagectigta tatagtaatg pagacaccta titacattgg 120
tacotgeaga agecaggcea gieiccacag cloctgatct acaaagtitc casccgatit 180
tciggggics cagacagetl cagiggcag! £eatcagaen cagatitcac acteaagate 240
agcagagieg agecigaggs 1E1BEEARN WNACIgCt cicaaaglac acatgtiet 300
tggacgHicg gecaaggoac caaggtegas atcaaa 336

10> 22

211> 657

<2 DNA

<213> artificial sequence

<220>

<223> arificial humanized C2 light chain

<4Q0> 22

‘gatattgtga gaccoaatc toeacteice cigecigica clociggtgs gecigectee 60
stctctiges gatciagica gagoctigts tataglastg gagacaccta acattgg 120
tacotgeaga agecaggeca giciecacag ctectgatet acamagitic cascegatt 180
ictgegpice cagacaggtt cagigecagt geatcaggga cagatticac actcaagate 240
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{gigpgagt tattactget cicasagiac acagtices 300
iggacgticg gecasggcac canggiggaa alcaaaagga Cgiggeige accatctgte 360
ficatettce cgecatciga (gageaghi sastetggas Clgoctotg! tgtgtgectg 420
ctgaatasct totateccag agaggecana glacagtgga aggtggata cgocctocaa 480
fegRgtaact cocageagag t e 540
‘agcageaccs {gacgClgag Caaageagac tacgaganac acanagicta cgeetgegaa 600
gtcacccatc agggeclgag Clogeocgle acaaagaget cascaggeg agaglgt 657
<210> 23

<21i> 32

<212> DNA

<213> Homo sapiens

<220>

<223> artificial humenized C2 light chain constant region
<400> 23
aggactgigg cigeaccate 1gieticatc ttoocgecat clgatgagea ghgasatct 60
aactictatc 120
tgganggigs ataacgocet ceantopggt aactoocagg agagtgicac agageaggac 180
ageanggaca GeACCACAE COICRECARC ACCTIEACES 1gageasage agactacgag 240
ot

aaacacasag 300

ageticanca ggggepagE t 3

<210> 24

<211> 798

<212> DNA

<213> anificial sequence

<220>

<223> anificie) humanized C2 HuVH AF variable heavy chain

<400> 24

goggigcags tERICEARIC 19EEREAREC NagtECage ctggageglc cotgagacic 60
tectgigeag coleiggatt cactticap! agctalgeca tgiottgggt togeoagpet 120
coagacaagg gicicgaatt grcgeaage atcaatagta algglggiag cacctattat 180
ccagacagig tgaagggecg attcaceale tccagagaca atgecasgaa clcectgiac 240
eigoaaatga acagicigag agotgaggac Bccgosglet axtacigtge aagtgatgac 300
tacgaggee asggoaccac Igicacagic tcoica 336

<210> 25
211> 1317
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<212> DNA

<213> anificial sequence

<200

<223> atificial humanized C2 heavy chain

<400> 25

gagetgeage Iggiogastc {EEREEAREC NAIECAEC CIggABREIC colgagactc 60
tcctgtgoag cotciggatt cactitcagt agelatgec tgictigegt togocaggct 120
ccaggoaagg glctcgastt gglcpearge atcantagta atggigatag cacctattat 180
coagacagtg tgasggeccy aticaccalc tecagagaca algecaagas ctecciglac 240
ctgoasatga acagicigag agCIgAggAC accgocgigt attacigied aagiggigac 300

cecatcegte 360
stcoceetgg ogecctgelc cagatcgace fecgagagea cagecgecct gggotgeotg 420
gicanggact acticccoga BCCEEIZAc BIRteRtEga acicaggege colgaceage 480
‘ggotgeaca ceticeogge tgiootacag toctcaggac etactooct cageagegty 540
gigaccgige ceiceageag cltgpgeace aagacctaca colgeancel agatcacasg 600
cocagoaaca ccaaggigga Caagagaght gagtocaaat atggiccoce gtgiccecea 660
1gcocageac cigagiicct EEREEBACEa tCaglottce tgiteoceec saaacecang 720
‘gacacicica tgatcieecg gaceoctgag ECACgIEce 1EaiEEtegs cgtgagecag 780
gangacoccg agetooagtt caactpgiac EIGEAGECE tEgagetgea taatgocang 840
acaaagecge RRgagEAEca EHCRACORS Acglacolg 1ggtcagogt cotcaccgtie 900
crgeaccagg 2ctggcigan cEEcaageag tacaagigea aggicicean casaggectc 960
coptectosa togagasaac Catctccaaa GECaaaggye ageeeegaga gocacagety 1020

180 ggaggagatg gaccigeatg 1080
‘greasagget tetaccocag cgacatogoo SIGEARIEES agageaatgy geageoggag 1140
aacaactaca agaccacgee teccgioctc gattecgacg gelootio cotctacage 1200
aggetaaccg tggacaagag CagglgEcag EAGESEARIE (otieloalg Coogigaty 1260
catgaggeic tgeacaacca Clacacacag AagAgocict cooigictct gggtaza 1317
<16 26

<ti> 981

<212> DNA

<213> Homo sapiens

<220

<223> artificial humanized C2 heavy chain constant region
<400> 26

geitocacca agggeccate Cteticeee clggegeoat gotocagato gacctoegag 60
ageacagoog CoCIggECty Cotggteasg gactactioe copaaceggt gacggigieg 120
tggaacicag gUECCEgac cagoggegty Cacacolics Cggetgloct acagtectea 180
ggacictact coctcagosg CEIgEIace SECCCCo BCARCHEEE CacgaRgacs 240
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tacacctges acglagatca caageCoage aacaccaagg 1ggacaageg agtigagice 300
aaatatggic cocopigice cosatgeces geacolgagt tectgaggeg accatcagic 360
ftoctghos 6cocanaace Caaggacact CICALZAICt CCgRAcees tgaggicacy 420
1gogtagtes tggacatgag ceaggaagac cocgagglee agttosact gtacgtggat 480
ggcetegags 1gcataatge cangacaasg CORCEERAgE agcagican cageacgtac 540
cguggics gogtostone cptoctgeas Caggacigge tgaacggeas ggagtacang 600
tgeangatct ceaacana gy cotooogloc tocatogaga aaaccatelc caragocana 660
g@geageccc gagagecacs gEIIACaCe Clgoooccal Cocaggage gatgacasg 720
aaccaggtca gectgacctg cotggicasa gectictace ccagegacat cgoogiggag 780
1ggpagAgeR ABEECOECS EAEAACIAC TACRABACCA CEOCICOogE Cotcgattce 840
gacggctoct toticoteta cageaggcta accgiggaca agagoagglg goaggagese 900
aatgtotict catgeteogt gatgealgeg ECCigeaca sccactacac acagaagage 960

cletcoctpt ctetgggtas a 981
<105 27
<> 2
<212> BRT
<213> Mus musculus
<400> 27
Asp Val Val Met Thr Gin Thr Pro Leu Ser Lea Pro Val Ser Leu Gly
1 H 10 15
Asp Gln Ala Ser lle Ser Cys Arg Ser Ser Gin Ser Leu Val Tyr Ser
20 25 30
Asn Gly Asp Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gln Ser
35 40 s
Pro Lys Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 £ 60
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie
65 70 7% 80
Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe Cys Ser Gin Ser
85 90 95
Thr His Val Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Tie Lys
100 105 110
<210> 28
<> 2
<212> PRT
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<213> Mus musculus
<400> 28
Giu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Giy
b 5 10 15
Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
Gly Met Ser Trp Val Arg Gin Thr Pro Asp Lys Arg Leu Glu Leu Val
35 40 45
Ala Ser lle Asn Ser Asn Gly Gly Ser Thr Tyr Tyr Pro Asp Ser Val
50 35 60
Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Thr Les Tyr
6 3 75 20
Len Gin Met Ser Ser Leu Lys Ser Glu Asp Thr Ala Met Tyr Tyr Cys
85 90 95
Ala Ser Gly Asp Tyr Trp Gly Gln Gly Ser Tr Leu Thr Vat Ser Ser
100 105 110
<210> 29
<2l1> 336
<212> DNA
<213> Mus musculus
<400> 29
gatgtigigs tgacccanac tocacictee ctgoctgtca gtottggaga toaageotee 60
atctcttgea paictagica gagectigta tatagtaatg gagacaceta tacattgg 120
tacetgeaga agecaggeea glolceasag clecigatet acaaagtiic caaccgatit 180
telgpggtes cagacagett cagigecagt geatcaggga cagatitcac actcaagate 240
agcagagles aggcigagee IclggEAgH tatietget clcasagtac acatgticet 300
tggacgticg giggapgca casgotagaa atcaan 336
<210> 30
<> 417
<212> DNA
<213> Mus musculus
<400> 30
atgasglige cigtagect RESIECrg algHCNgEA HCCtgenc Cageagtgat 60
ghgigatga cocaractce actCICectg colgleagic tiggagatan agoctecate 120
g acatiggrac 180
clgragasge caggecagtc 1cCABARELT CIgAtetaca aagiticcaa cogattiet 240
ggagicecag acaggitoag iggcagtags tCagggacag atttcacact cangatcage 300
guiat nictgetcte assgiacacs igricenig 360
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acgitoggtg gageoaccen gCiagaat saacgeecig atgclgeacc ascigta 417
<210> 31

<t1> 336

<212 DNA

<213> Mus musculus

<400> 31

‘gagigcage 1EREEARIC 1NEERAREC UARIACAET ClEgAgRglc cctgaractc 60
toctgigeag colciggatt cactticapt agetatggca tglottgggt icgocagact 120
ccugacanga geclggaatt ggicgeaage Atcantagia atggigglag cacctatiat 180
ccagacagtg (gasggECTE AHCACCRLe 10Cagagaca atgocaagaa caccotglac 240
cigeaange geagicigan gtetgaggac acegecaty! attactgtac samtggtgac 300
tactgggee 2agacioonc totcacagic toctea 336

<210> 32

11> 408

<212> DNA

<213 Mus musculus

<400> 32

atgrasttsg ggytcagmtt grttttoctt gecotiatit taaaagyptgt coaatgtgag 60
‘gtgcageige Iggagiclgg pgeaggotta gigeageetg gaggptocet gaaactctes 120
tgtgeagect clggaticac titcaglage tatggeatgt cttgggticg coagactesa 180
‘gacaagagac tggantiggt cecangeatc antaglaatg gtggtageac crattatcca 240
gacagigtga agggecgatt caccatcice agagacaatg ccaagaacac cotgtacctg 300
casatgagea gietgaagtc tgaggacca gecatglatt actgtgoang iggigaciac 360
tggegocag gotcoactct cacagtolos (CACCARaa CAACACCE 408
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