ANTI BODI ES AGAI NST AMYLO D BETA W TH GLYCOSYLATI ON I N
THE VARI ABLE REA ON The present invention relates to
a purified anti body nol ecul e preparati on being
characterized in that at | egst one antigen binding
site conprises a glycosyl ated asparagi ne (Asn) in the
vari abl e region of the heavy chain (Vs). Mre
specifically, a purified anti body nolecule is
ANTIBODNES & AINSThA MY COIRBIFT A0W IS HEGH Y COSMDA TIEDO BN ITH Y ARIABLE
the 13-A4 peptide/ A{34 and conprising a glycosylation
in the variable region ofREﬁ@gﬁeavy chain (Vs). The
present invention relates to a mixture of antibodies
conprising one or two glycosylated antigen binding

The plﬁ;'r.etne ivehtidh @lagsyto @Spdrﬁieddmabcp:'@rmgleﬁtﬂe (pfﬁjajauoﬂ Hehg characterized in
i abl e region_of the heavy chain, m xt ures of

that atjleast BRcaRtige SHAiRD iSO Eh acgérﬁﬁﬁrlgf@d ASRATYEBS (s dp the variable
regiong?;ﬂaé glle%\gp - '(9'% qv[()%% @1&]311)'5 he L&A gﬁt@ﬁld? h¥Rlule is provided

| osed "are conposi ti ons OP ant |

which pise parablel @fisspeoifieellsi Rgodriang péei piadal Ibepu@é/%@@s vhdt @dnprising a
ant.i body isoforns.. Furthernore, .the pharnaceuti cal . .
glycosglgtonyi éﬁ aatipkle a%gégn pb#her @k chin i(Nohi s Rigsent invention relates (o a

mixtur®’ &Y agt%dhe-ghg rﬁ]?itl cBﬁe' 5 ft\%[) ngll)f@@s?’?laftég aﬁﬁgﬁplbﬁlcﬁﬁg sites with a

used Int utrc I nt tion o

glycosganet aspﬁmme(slm) n:rtha Wmlmhlel rqrgliramfethé heavgtchain, B ddigturésof isoforms
1he diagnhosis.of the s t 70%, of al

of antlla%l%n‘rlﬂgﬁ SPTEPTRFR Elycoyy mst g%%l%%rwiﬁ%tc tﬁ% ?leavy chain (Vi).

Also @ﬁﬁgﬁdata?éj Mol fdsinS Cht Vﬁtfﬂaﬂ@gﬁreﬁ&a@&ﬁ%‘ %oﬁlﬁﬁbiﬂgsﬂﬁ:ncgpemﬁcally

neural circuits critical for ‘cognition. el nmer
glycosylated agtbidy ishfarmet Briheadotey theephaohidenii¢dl ang diagngstesuses for these
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interveA6HS 8f GRTyEoifdgcABS Ok Gntieasiidd eafﬂﬂnﬂﬁfnuéﬁﬂoﬁlﬁi @ dihBfosis of the

extracellular neuritic plaques contain large anount s
same. of a pre-dom nantly fibrillar peptide tenmed "anyloid
p", "A-beta", "A134", "P-A4" or "AP"'; see Sel koe
(1994), Ann. Rev. Cell Bi-ol. 10, 373-403, Koo (1999),
About PO0ASOVEI cakd of RiemeB88 wreOBR0t0 WEhEineHhG, B2Qs® whHilein@kociated with
(1984), BBRC 12, 1131. Thi s anyloid is derived from
selective,Japige 196 Drah exgionsndgieytas icHPuiss giiprbloy cpeuition sblzheimer’s disease

is charmé}%:zgg r%g tnéfllot‘; g inilllégp%% g.n éﬂl(‘t%g%g) Hﬁ’@%@%ﬁm%"f the hlppocampus

and nuGOrHh} aaytbidprgeadamtahiag nyistlg al depiscémawé dmwd didh depdshe and defused
AP sequence by a plasma nenbrane protease,

halos. 5 secretase (see Sisodia (1992), loc. cit.).
Furthernore, further secretase activity, in .
particul ar 0-secretase and y-secretase activity | eads

The extrocdilnkar extiiae pldquesacontaindasge aphowtsy bba pré2domBantly fibrillar peptide

termed C‘%ri[rTng)I o‘(’; ﬁ]ﬁ %%% ttarrl’i E‘Aia,’i’ a?—ﬂ&b% Cj‘zg&" (sAlgsgh%))é (1@84)a mo Rev. Cell Biol.

/
10, 372@@3; r}?ﬁ"@‘*ﬁflw P%g!%gg% 0916;2%34 gﬁﬁ%g%@guérgiﬂ 66&91@2892& Qfermer (1984),

BBRC 11209431088is @nyleid B1608yrivedc fromc EA znnerop@cwrsonpsmem/ﬁ amyloid
precmsHlb?ropeér}]?g@é%%O be seé%‘%%l%? Tallqlélls%/)‘?‘c%grojtgudis %see ?15031&0(5 992), PNAS
Vol. 8ahsy abys)t ael hk@r@fdiofaﬂitémytﬁfaﬂy rebfaed dthio tl%ABhﬁ%qa@i& €y a plasma
menti oned A/ 339, A1340, Al1341, AP42 and Al1343. The
membragsprofsagrichsrelassr (pe Appedia {2k fee- i nuaberanore, further secretase

notvity S HERE A B BPEEC REERREA U Do A gipetar reease of

amyloidND(AB) conhirishig3edther 23 3dino ADBIAPCRE 4Catrdniondaidd (Af#0) @2 amino
acids A, A and VIA are nissing, respectively. In the

Al1343- form an additional threonine residue is
conprised at the C-term nus of the above depicted
sequence (SEQ ID NO 3). The time required to

nucl eate AP40 fibrils was shown to be significantly
| onger than that to nucleate A042 fibrils; see Koo,



Consequently, there remains a tremendous clinica
need for nore effective treatnents and in particul ar
those which may arrest or delay progression of the
di sease. Al so NVDA-receptor antagonists, |ike
R AW, have been enpl oyed nore recently. P%‘?/@O@f“ﬂf’l“
adverse events have been reported due to the
phar macol ogi cal activity. _Burther, such a treatnent
with these NVDA-receptor antagonists can nerely be
acid§ PAE429 6F £FarAfoAcialy (M@m{ae Sin@id PIo9a); PNASD6N 01093-1053; Price (1998),
di sease-nodi fyin nmmunonodul ati on
ScicatsAigaliHB40 108: PV Ol7 EEROrAe Hardsr (1 Sy NG 2Pl e e
di sorders have been proposed. WO 99/ 27944 di scl oses
conjugates that conprise parts of the AO peptide and
It is obmaté that AP hascebes! nshealbinccwang fams,rwfaebumlheemmw forms are referred

o 5 SRR RTTIOE, ABERORRE R T S rominnt fom

Ap4pherigisn ahesO fifanbr agﬂiant Se@cBod M{soyag thrdrﬁldU@I% aﬂN—termmus)
assive inmuni zation a
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ABYALR), G e finalihifid aGAPR 1OR DO e ifsil APl In the Ap43-

formd e @ddlibenh] ithreiing st 37 compifd/ © 3B ObteanidudNGE the above depicted

\Q,00/ 77178 descri bes anti bodi es binding a
SW“F‘FSE?.%%#@E& e adopted by 0-anyl oid during
hydrol ysis. WO 03/ 070760 di scl oses anti body nol ecul es

' t hat recognlze { wo g SCO ti nuous am no acid sequences

The gime; Teguizes g dyyeiegfe A ?)Iveﬂe%o%g’cii’q pewficantly 1gpges dhpn that to
nucl@d KpAENE; 's@é’ﬁﬂo"l@d &2, dnd HRsh (1999, iaRn ORSe BidcRerR VAW, 985-407. As

o any potentlalgﬂg f/cos ylation in its heavy chain, since
revieavegliy Sogperai P G linaknivess| W4y b@l%ﬁ@%,)th@ﬂﬂ%tsurmm ifleguently found

)5 V5 PIRL ARt 1 WAL f ASRE i Mo s v i

suggpatebthat AB4D sontdsein al ‘SeddS ip tievnuwtteasdif- dapanﬂeoupommmuam of ordered

nmet hods .in the di cal anyl oi d
non-{Fouap G AL PertiEnarrrE 199, hELos 10nr 0 hade for ¢ he
reduction of detrinental amyloid plaques in patients

in need of a (corresponding) nedical intervention. In
Modgieglj ARP Jrpessting t #ul/gsy é%fe ngenmv@ht plorPxpreslirigesplaques - containing

prote@rﬁa@%tf us CibpBibdOMY 188! G n A | gtﬁglogﬁ but also from

that at Peast “one ant en |n|ng site conprise§ a

subj@tswuffsgim@frem calsqyawa@iawa[ Asiior iienrqdh@nmanveadxls@dcr&ng disorders
ntive, nﬁur' fie

compgﬁﬁ 18‘8](':!51 )%fvﬂes SgH?I()BiSUHSFE%lﬁp ccr Irzci)lnhem ig%%}ny]mdoms Dutch

- type,/iilghgbnisSdisdas) ALY Qudydtroghic Eﬁdraobcag:aismsctrelﬁaemméﬁﬁ didease, HIV-
' fragment of A. The purified antibody nol ecul e as
re]at‘iﬁ’r‘!?ﬂcaﬁ‘ﬂaq‘i’éﬁ%tPh“%’ﬁd’aFW particular the antibody
conmposi tion or antibody preparation of the invention
Untill Sovl Sy limiited hi&am@r RRMatibe Bciined fehanIEiaStlhicd WiseBes have been
di agnostic - - conposition for the treatnent,
descrihed| For etample. a:helnfeéierqge anfibitars Hke galantaming g5 gastigmine or donepezil
i fg e e
e BEEP SRS I ORI 1S S0 ARG, AL PRI 1 oo
diseash. Sémvever, latlsocuiverax evals hiniesbedn S'@IWUS@I rdee ita chelmergic action of these
drugﬁih"&gﬁliql ﬁ'leg% lc?( f gt‘lgrl]c %&hrﬂ%tn g gr(rgl'fl]tfnte:el% ro & des ggme’)?mpstomatlc benefit, |
therapeutiblréspoieds @tywatxsyci@y ifarthé majoniey qufahabk fet@l IItdms @ben estimated
t he_heavy chain, is Qartl cul, arl[ﬁﬁ useful |n

that sigrficapt eenBtve AMPTOPTICH O5ERTE 4N ORlY, aPoHE P%Pfe‘mﬁ‘ng lﬁ’&%“‘s and there is
little R8AREnEO YRS FrlhnROmt ﬁgﬁxﬁ&f‘ntﬁyh hiverél tAC| BRME Coft I prdiessive disease.

gl ycosyl ated anti bodi es of anti body conpositions as

provi ded herein are particularly useful and

efficacious in crossing the bl ood-brain barrier/blood

brain border in vivo as illustrated by very

ef fi caci ous plaque binding. This is in stark contrast

to the teachings of the prior art. WO 03/ 016466



Exanpl es of an anti body nol ecul e of the present

di scl osure are i mmunogl obulin nolecules, e.g. 1gG

nol ecul es. 1gGs are characterized in conprising two

heavy and two |ight chains (illustrated for exanple

Wo2007/684® 14) and t hese nol ecul es conpri se tRGVEP2006/011914

~antigen binding sites. Said antigen binding sites

~conprise "variable regions% _consisting of parts of

the heavy chains (Vs) and parts of the |ight chains
Congeaﬁé')tl g ﬁ:ﬂaﬁr&%ﬁ%&ﬁoﬂg clid R Sedt ﬁ)rfn%rg%ﬁeai(/ettﬁﬁtments and in

xt a305| tion of and VL domal ns. For genera

pamrcuiﬁnﬂmmwloch mny amvst brodijeyrpedgressioa of te diseasanogl obul i n

Aisd RN ekt o by e ies &R, ore receny

Hou@%l‘pﬁlw‘rsé 206%) have bedn repdried ﬂﬁeto&h@ﬂﬁnﬂmlogufabictﬁﬁﬁ 'RaktRer, such a
provi si on_of an i munogl obul i n nDIecuIe

treatggay b ahoss SMPA-TFIPIOT GIGBPRTCEN TR b F%@yrc#sas a symptomatic
* approRAGHY RECh NOBELINBAGRR: &L | gen binding site conprises
a glycosyl ated asparagi ne (Asn) in the correspondi ng

vari abl e region of the heavy chain (VI Sai d
Alsogimmuyeerpdplation prareaghesefor thef issatnaent oh apy 01d-related disorders have been
n
propoénég ﬁre(%’ bg%b‘?% .‘ﬁm&e%% rt]lbaé %gﬁﬂxﬁe?‘%ﬁ Fg%%eﬁlfeguh@and carrier
mo}quubw whetbyhad eamieh otolecaletshodd ebhandé my immumrespmprr iAg@ther active

R (T ME R —

tomaqmelab@ﬂmuﬁ@}@p‘dﬂs@ is hereinafter referred to as
‘ "doubl-e- gl ycosyl at ed ANTI BODY", see fi gure 14. An

i mmunogl obul i n wherein no anti n bij .
Also Rgiirs SBUTZA0) SBRPRLES S Ao e‘k[? ﬂ%fiﬁeﬁ‘l?webeen proposed in
WO 9902764 & WeobRe#l ahi @p&ﬁ?bv%n‘fdﬂ%ﬂ‘ aﬁt}ﬂdhleh alrected against portions of

herei nafter referred to as "non- 3%60 | at ed

AP haxerbesapescritied im WO (02{4638H W0, 0 Wib03/08830% WO 00/77178
descﬁl?qu% el(t:)&#lgsnb%ﬁﬁg{deggﬁ&%f@r]sﬁ%g:aﬁgﬁ% g? fﬁﬁeglnﬂ Jﬁl?lﬁ?gﬂgmlyms WO

03/0%i60 chﬂﬂwsbmaiylbmbj molebdedtbitrgeognize homdiyaosyloat edino acid sequences
bod nDIecuIe or a doubl e-gl ycosyl ated anti body
on thﬁg} ®or wherein said conposition conprises a
m xt ure of sai d nono-glycosyl ated anti body nol ecul e

WO a0 1616 destoibed Sh@hmmhﬁ{%nabﬁdmw isohceiifidden order to avoid any
wherein said nono | at ed ant | body .nol ecul
potcrg@ﬁ,gycg atiie iy |1S§Clg‘§l aF?‘ ég'ﬁ%\raa§|yﬁ%3 aﬂgp])m a\fanable region(s) of
antibB@igd hds@RempostiiatedR WRINE1988 ). ERE-Q1ddD1662106H-1 oot he
~ variable region of the heavy charn (VH and whereby
sai d doubl e- glycosylated anti body nol ecul e-conpri ses
The echigal pughlem diidadyiag s PresqUAdHPNEAN {509i AP e sHicagiousppans and
meth!)t% Nehe faefiical %ak&n of ngﬁn& @Sorddk iR lgl@icﬁ G%inCdhs %d methods for
heavy c ain of bdoth anti ody | ng sit
the redudtiovh ef ddirimsatridaroylmgoplaques in paiepisiis esed ofss (qolrraspoﬁdmfg) medical
mnx&mugn anti body nol ecul e being characterized in that
none - antigen binding site of said antibody nol ecule
conprises a glycosyl ated asparagi ne (Asn) in the
Ina ﬁ/raxrdsgdajt,ethc pgiam irvEntdueprbadesya mieiied agtiidy molecaledeingrblaracterized
., aspect, there royi ded a nethod r. the . . .
im ens EIEER ot vecy bR GPTGT B e e B TR AT n the variable
regmh e tzﬁmoptﬁa;mw@smeiﬁvmde, gYied &QihBdy &1 the aktiRIPE sition as
- 5a - urif sai econbi nantly expresse
prowgq;ﬁ hersHy iSnid| @qg{)g eﬁreafgﬁ@at éﬁn"ﬁ'ﬁ'{oélan gment of AP. The purified

antibody molecule as provided herein and in particular the antibody composition or antibody

preparation of the invention is useful in the preparation of a pharmaceutical or diagnostic



the steps of (bl) protein A colum purification; (b2)
i on exchange columm purification; and (b3) size
excl usion colum purification. In a third aspect,
there is provided a conposition conprising an
anti body nol ecul e prepared by the nethod as defined
above. In a fourth aspect, there is provided the
conposition as defined aboy which is a diagnhostic
or a pharmaceuti cal conp05|t|on In a fifth aspect,
there i.s pravided the
CO“H’é’F‘f‘ﬂ‘é(ﬁo %‘BJ@a%ﬁnt‘t%ehé\%ﬁ%ar a‘% ?{grn&g g{?ﬁn%% %(r%%sne or spociated with
am§I5i8odd aYEBt hafloanglagie formadomentn efanspldiof easediscase is Aizhelmer $
associ ated with anyl oi dogenesi s and/ or anyl oi d-pl agque
disagsr mat i on, selected fromthe group consisting of
denentia, Al zheiner's disease, notor neuropathy,
Tn ORISR oF ISy Bidclostee it @rae strpfighgly Soued that podidentibraly etilecatey, wherein
cerebral henorrhage with anyloidosis Dutch t &
at lcisnmetdntigers biodingséel cvmrwes_érw ke g%ysv%?ﬁlpw e variable region of

the ﬁar K %ﬁnxalspg IIS: aiq {HI%{ &e ! otr@&hcggﬁ'rﬁ?ﬁrhﬁmd ul. Furthermore, il

aging. Ina six

hasaﬁb‘,ﬁlﬁi fdl?ndtlﬂ ebﬁe:kifoﬂﬂil@ ﬂé&d&@u&hﬁa’t @lﬁﬁ’@?&isﬂaﬁﬂ aaab@tbés mragtibody
above 1ToOor use as a nedi C revent.l on
compagien ST AEh o B Broeusly weblopLeirRipEyh Hossing the blood:

braift 'Efﬁlng%/glggf B ordR  @ivo Whﬂfaf%dﬂiy&@%fﬁ&bm pladue binding.

romthe group consisting of denenti a,

Al zhei nmer' s di sease, notor neuropat.hy
Thlsy mdstgﬂp@on@sém the teaghinesob e Priep aid \%O@{Oﬁ%ﬁéﬁvloses antibodies tha
§ bRy ENAREard it is taught thal
are %Pg lﬁ( cngsrfggﬂé{i Eﬁaﬁg( W I?%lﬁﬂyv%/ﬁigqgﬁé i odr:lynat vy oA and it is taught tha
glyoBaﬂmdﬁSﬁ Rasahtd mgﬂmérarridwwﬂeis atgstivelefieshon antibadychigding affinity. It is

taugggtgn&gg gll?rféf QE BF eaéi i3/ eanﬁge %%n z%%gﬂ/cgsﬁ%a?ﬂfgm of the heavy
chaffﬁaﬁ'eﬁflé oemk 23 g@&# hisod mxulnaﬁp highat affihinrfopfynthetlé aghpsified AP peptide
e

kit for the tection of a disease associated wth
in véirey | oi dogenesi s and/ or anyl oi d- pl aque foi nmati on,
sel ected fromthe group consisting of denmentia,

Accggﬁlagelgg@e p%sg%tf(g ?&?s‘a;reﬁ%ia S tg GH 519@&)%@% é)u%@ﬁ‘ aftibody molecule or an

Jaco reditary

anutxﬂyqintmh*atimanmmangg@rm erfibody mlqy@@, preparation th a&,ﬁ@rccted against the
' Amggﬁ lga%n g)cd @; 1s,_ﬁ1%h¥ effftidn it G, Wéjﬁnﬁr&'t'éﬁ?cht BNthe present

ated dementia, ALS
antiBRYyT QBRLuitHafiibode rpre[raduan ditts tim tiag pﬂ}nglOlHrpfapﬂr@Bé mnhbody molecules

aspect, there is e conposj ti
Wh‘ﬁb‘éﬂ?@rﬁﬁ in dlgass @nb o el BRI B P A Bel i 1 gcosylation
e.g. @: i@ nb¥Sae vafigsle Ygidh oInile Kadlp gmes&ssmmdﬁ@r above, this is
hI0|d pl aque formation, sel ected fron1g
in commsiits thmooart dikerF(D P3O10465 st eaphes gt swichap Jation has to be

h Creut zfeld Jacob
voidr B Eb s B PR RIE O R Ot T hage w th
anyl oi dosis Dutch type, dementia associ ated V“hQﬁ ew.
ExmhmdyofmwmﬁbmbnpdEaﬂkpﬁ@gnﬁgﬂmd@@ﬁ%@emﬁﬂ@ﬂ%ﬂ%ﬁ 1 MOICCUIES, &£

IgG P eﬁ“tﬁsﬁ(gff %@{ag%p Al glcPlglbggé@ﬁ%pzh a@%%ﬁcﬁtggtl%fh?&ia&g {illustrated
for &ARPRShifigke BY atldfihese thokebuleecdmoprist reo pnt@gaﬂ)aldlrxgmltgsf Said antigen
indigce ot e o PR Bl fREALS g v s s
of th]e glgpt?%’é““a ?‘Q},)ﬁigeg f l nrg gmgpn% ?teg :RF f&g@d ﬁgtl‘% éﬂﬁgﬂo‘gﬁﬂﬁ R the Vi and

V. dehineFdt g’tﬁ@:ﬁbinforhiaﬁmeom antmody mmtuleh er umeur@%lthhn molecules see
1 OR

t def j ned f
dlso GhmPRCEYRPeR 5o ITe { Lo HiomaoelEryE FRRAMRGSE: §psounders
ComPHR (B863)P- amyl oi d plaque formation.



In atwelfth aspect, there is provided the

conposition as defined above for use as a

phar maceuti cal comnposition for passive inmunization

agai nst P-anyl oid plaque formation. In a thirteenth

aspect, there is provided the use of the conposition

as defined above for the preparation of a '

phar maceuti cal conposition§or the preventive

treatment agai nst a disease associated with

nesi s a SRR

Il’lOﬂEg‘F/%lg(Ecg g‘ﬁ’r%m aﬁné)ﬁ] g’u p\ﬁég%rln%: agt PR ggo%l@ﬁl%lé&[b as characterized in
1hmAﬂmﬂ@mﬁ£rmsadMﬁﬂgss devotilgd  whereipp e yapti Bowvbingting site comprises a

ne Cre Jacob seas her ed
ey AP GG G DR RS GOaS MR Py chain (Vi). Sed
antiBRyRORdrnsFRs 9&“&@&6 alM rhbhoL@}N)bsﬁ@G& ANITBODIYODsee also figure 14.
Par ki nson's di sease, H V-re ed denentia, ALS or

neuronal di sorders r ed .t t.eenh indi
b S e o PO A0 rd LU o s

qonqﬂ@ye gfyobsylhse) @?ar@glﬁ@%ﬁyﬁﬁﬂﬂé v@ddbleCiRBRR BF t:dar@dapéxﬁingtﬂaevy chains
reventive treat nent agal nst a di sease associ at ed

i Yaid aniaprdy Brolgewe 4 heralﬁefﬁfé refargd i as- “gpuiteralyeesyleind ANTIBODY™,
Seeggmgqgred fromthe group consisting of - 5c -

nmentia, Alzheiner's disease, notor neuropathy,

Down's syndrone, Creutzfeld Jacob disease, hereditary '

An memghibuhewbmhagreamimmbtmg olickogipsisat glycosylpred asparagine (Asn)
i TP R50 R B e N A IR s gpom-seosya
- ANTEBODYal di sorders related to aging. In a fifteenth .
aspect, there is provided the use of the conposition

In aﬁﬁrg?? L0 t%er%ggé? ovhddd 4 g@g&%ﬁ%@?gﬁ&n&f arParfHbRaP ‘&ﬁﬂécﬁle capable

nosi s associ at ed W th
of s@%lfi@eﬂl@%&fg@&hﬁg anrdp.od pmﬂde/lﬁo[%ﬂplsadlmubodymml&mla Teizg a mono-

patient or for the diagngsis. of hes it
glycgsylatetl entibodgmalpraileless ﬁ]tyc%i’r ‘Hﬁ‘@i’ﬁg < %tv@am said

Wt | of. e gﬁh? / 2 ‘lgc% i a6 lecule and said
conﬁp8§1pr8]f‘ ng geg%dﬁl | sea(s)fegzg&eiln%ms ?ed from t%glog?cguepan
'douBIQfgijcS)tsylﬁtgd @ﬁtﬂﬁiﬂlsfmiktleaﬂeAl zhe| mer ' s di sease, nmotor

neur opat hy, Down's

eu | d Jacob
- viesdn s gud h@pg@g{@pyylafgg odKe ﬁ‘lﬂa?Gr‘ﬂg e“WRITSS  one glycosylated
{ td & @Dlmaﬁ Whé RarkBYe; f
%p%%hgpgs% hﬁog{#oﬁ 2 in %ﬁgzﬁgl seagsﬁeé H1V-r ellnat ed _regwno
the bi@n@mhma (Vﬁ)_z&cbwhﬁ-ehw smdbodhleghesdated B@t@léﬂytﬂeola@ilm@mpﬁses a

In a sixteenth ect r [ the
lycopyiped PR BT (At Feostigpus etsiody 887 b BRL NO= 6 im the
varifdik réé?%p bhaedia9Penhia (foH) Jf BbELARD0AS DARIaL ﬁ@%s%ﬂd‘lwhereby said

anyl oi dogenesi s and/ or anyl oi d-pl aque formation in a

compasitien tomprifes ﬂeslshhaldﬁé}@nﬁﬁnsmﬁibodmmoéﬁf@@e‘mmg) charagpergged in that

atient for.the devel nt .of  a e
nong e RE PN sHERESPE SHOPY Mol S bP IR S AIPRLL R Rraragine
(As@%%@éﬁﬁ@i%%@@h BHe a6 @fhif (M the group consi sti ng

of denentia, Al zheiner's disease, notor neuropathy,

Down' s syndrone, Creutzfeld Jacob di sease, hereditary
Ina a‘é‘f?élﬁr ?;léecg neg% Igsg?argafld\%d :ﬁl}néaﬂyci %r%é%ré?%?ﬂn(%h?% eyn Bfibody molecule as
comPAEdd AT Com bk BRASE defthdé dtwlvacerpdeng fitel steps AES or

neuronal disorders related to aging.. In a._seventeenth
(a) as pmmblﬂdndyeexmemmuajéx&teeplkgqusc omdmcs Reig teéecule encoding an

22%&%@%@” cfije ERA-RERE S TP el easne O 5 ©



The nono- gl ycosyl at ed ANTI BODY, the

doubl e- gl ycosyl at ed ANTI BODY and t he nongl ycosyl at ed
ANTI BODY may conprise the identical am no acid
sequences or different am no acid sequences. The term
" ANTI BODY" conprises, accordipgly, antibody

nmol ecul es, in particul ar recofbi nantly produced

anti body nol ecul es, Iike irrununglobulins Fbmever,

s discpssed.bel ow, te (S)a ..
so PEGRS i “f?ﬂ%\?ﬁ S%F (s rrerssseah%tﬂ?qg T ca k% %%thc’d comprising
innuaggﬁ@ﬁuﬁlns i ke single-chain antlbodles or

‘single chain Fv fragnments (sCAB/ scFv) or bispecific
ant i Boldy eovepAueelsmn PEIiECIESE or s and nodi fi cations

bei n hat | east one

gl ycgbél af&dé)%&%lfgggogﬁma@@éfﬁ%@%nﬁer ein. A specific

examp@® okize eetlugion telahammrificationdi i cati on may be a

sc (single chain) antibody in the format Vu-VL or

VL- VH in _said VH conprises the.here

Ilgr PSR B P S 3ORPPTO8 crBrigRe b AYEagapp Sctle prepared
ﬂ&nnhﬁo&gﬁdé ofBhowd- VL- VU-Vu, Vu-V1, -VL-Va, which
onprlse t erein descri bed glycosylatlon in the

CDR-2 region.. In context of this invention, the term

I Amﬂreow%t; thersdpproaidedhe eqmpdsifioarasidsiaer atover wich isa diagnostic
rov i de f etter.lucidity. However, the term
ﬁﬁP?ﬂﬁﬁ “ﬁ RPROSEHal | letters is also used in

context of this application.

In ANTH#B@EDECE, Ahlre BORr&Sd e tiel t@dyt” thanebnipmeitio oudi (&sﬁnedirabove for the
used i nterchangeably. The nono-gl ycosyl ated Al

BODY

peaparatine od suBiedioging lato%)yrﬂaq BEF VAR O L TeAtRER P a dRdase associated
f

TERORRBLERE oy BrioRHYBORY MERRLOENTIERR o e anp consising

of ﬁeﬁlhlﬁta atlzﬂeeasﬁ’s drseasarmroge mebrorpdﬁhrygDswmés syodpmes dgeatzield Jacob

lyco I ted a
e SR Bh SShrenbSn aySloasis R v ementia asocited

Wg%%ir%@g% l?@mﬂﬁ@ﬂ,y p&RRkEh’ 6 Wideades FAVIRIRD idBaHM aT8or neuronal

free of or to a very | ow extent
dﬁsshmdmdﬁnﬂummgmgan i soform sel ected froma
doubl e- gl ycosyl at ed ANTI BODY and a non- giycosylated

ANTI Y, | " f.
T BB orl s S AR e gy e o o o

nfdidafiet | foY € Md Oprei/éntifohe%.nﬂjfor Oltrehtmeat vefyal dwesst eRfociated with
associated with an jsoformselected froma

apryadegepesss grcieeamuir-Bagye Hraagonoif] egcreyic%ggq the ggoup consisting of
Amlt%%‘zhéltrﬂ%f S?del?ér%]% Vé}bt% n 9.\%55 gloljf{)(%\gfy lt gﬁ&gmer Creutzfeld Jacob

disexycehéreditary d%bt&ﬁeﬁhﬁhm@itbhm@dmm@u@h tyine demen‘aa associated
res ective other (eg sylat [

on) i.soforns,qQr a .- ,
&he &ody Tormstingr Pt SERSsel Sffs_@ﬁaa%ﬁ%@a, ALS or neuronal
Rﬁﬁﬂk 1189 at the nost 10 % e.g. at the nost
d§g} . fa@éat tﬁﬁgrmst 4% e.g. at the nost 3% e.g. at
t he rmst 2% e.g. at the nost 1% e.g. at the nost
Tip 2 58y engh gspeat, thdne inpovided 384 use of thatcomipesitios as gefngd above for the

P R SR bl BB e Bl

ain@}(ﬁdﬂgeﬁélms litfort &floidPRAGnd (y808h adctbtanfroROMY (drésp Consisting of
nono- g@ycosylated Al IBODY(IES) relates_to

damtﬂiltbo dylzheiinet 5] dispas ippios inegropathye. Jlapmos yyadpeys, Greutzfeld Jacob
d%gagse 16'}'&& e%ﬁumﬁ%igjﬁnolﬁnﬁrh%% \é{tg %ﬁlg (ﬂ{i'(;slabﬁq%hrf%e? Qlléln%nha associated

I gG 1. For exanple, said "nono-glycosyl ated form
conprises a glycosylation on one variable region of
the heavy chain e.g. at position asparagine "Asn 52"
as defined below. This "nonoglycosylated I g3 -form or
nono- gl ycosyl ated i sofornf may al so conprise, as
illustrated herein, the glycosylation in the well
conserved glycosylatlon site |n the Fc- part, for




vari abl e regi ons of the heavy chain (both

(VH) -regions) are, in context of this invention

consi dered as .a "non-glycosylated fornt', conprising

no glycosylation in the variable region of W

2007/ 068429PCT/ EP2006/ 011914 - 7 - the heavy chain.

Yet, this "non-glycosyl ated i may nevert hel ess

conprise (a) glycosylation(s) in the constant region
.C-reqgion f the apii S o] - t

WY oy Ty PABREL e FRTEL P BmBRE AL or meurona

didoeddrereRasd to dgirgpar ti cul ar the asparagi ne (Asn) 306

in the non-variabl e/ constant Pc-part as defined

herein, see also SEQ ID NO 6. The gl.ycosy| ate

In s49a pighitnaspeqls iere s iraviged ithi pemp fid, a&féeéalﬁsdd RRays, for use as a

d&DbR M) s PGerbdBiohNEE %Qg&laa%g%ts@eﬁétéd/ Wigh eidYIBuBgnesis and/or
region 2 (CDR2-region). Said glycosyl ated asparagi ne

afAdoidl-plagut Hermvatidna lstlected dicom thef gtduwp domaisting lodidemEiiH), Alzheimer’s

may be in position. 52 of the variable .region as .
fitvena' BaRamPRHa. DavaROVASTRCErs R acts i fereditary corcbra
he&%hhaw 10385 EDuNR 1y, GeBhtiShsibki@le8 vitthEewy body formation,
Pc-part of an antibody heavy chain as discl osed ]
Padtigsion s, diskisid, BB vrel et danrantinpdd S los seuromgd disoedersgielated to aging.
further glycosylation(s) in the constant/nonvari able

I@%r Ttélﬁl f%sé,gg’ce a:gatrei: E’sﬁ%{oh%‘h%'ggﬁ% éllrg blf Ehegﬁoqlg@dﬁttb%sgslc %Meﬁ above for the
4ERISH lofh R dathehPor ife ASihlegfaBbabe B-adnd/16id Whigues.

conserved gl ycosyl ation, being characterized In

| ocated on position Asn306 of the heavy chain, e.g.,

Inrp dentloragperte there Hs tmevifled (thavicagpegiior mgedefined above for use as a

QL VSR VPGSt B SN T RS YANBINROPCKGLEWUSA NAS

YYADSVKGRFTI SRDNSI CNTLYLQWNSLRAEDTAVYYCARGKGNTHKPYGYV

IR Mventh aspect, there is provided the use of the composition as defined above for the
WEQGTLVTVSSASTKGPSVFPLAPSSKST SGGTAAL GCLVKDYFPEPVTVSWN .
p8@Atatisn of a pharmaceutical composition for passive immunization against B-amyloid

];)@%/Q'I'FE.l PAVE%SGLYSLSSVVTVPSSSLGT QTYI CNVNHI CPSNTKVDI (?KVE
TCPPCPAPELLGGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNW

Y\DEVEfth aspect, there is provided the composition as defined above for use as a

VHNAKTKPREEQYNST YRVVSVL TVL HODW.-NGKEYKCKVSNKAL PAPI EKTI )
pEangaKeytical composition for passive immunization against B-amyloid plaque formation.

QPREPQVYTLPPSRDEL TKNQVSLTCLVKGFYPSDI AVEVWESNGOQPENNYKTT

L B R S RS R R FPRRST e e or the

 ptdpaNGon Y a Phiafms@guen eemipssiibis fordappadventivetraitneltedgainst a disease

and the CDRs, CH-regions, heavy regions as.well as
apspgiakelqr e Ry loa e e melor RO RIS Gay iaB. selecied from the group

Lagicat e i imer’s di t thy, D ’s syndrome,
o e Ebamae Ry LRSI AR &
CrAltNREGTAROY YIRSV ISRENGKNTEr¢bGMVNSIRARRTAWNCARYloidosis Dutch type,
d@%@%ﬁ?ﬁ%ﬁﬁ%@xﬁy ody on\/ﬁré{l%sn, ;-I' %@?ﬁ‘ 's:%'s%gs%,sﬁﬁ—%gﬁged dementia,
A%(EIIE%P%¥§M§§&5£E$QXQEEE%{5@S&YSI SSWTVPSSSLGTOTYI C

NTKVDKKVEPKSCDKTHTCPBC. PAPELLCI GPSVFLFPFKPKDTLM SRTPE
IvaGeuEth aspact, there/ i asavide e ronpeiitin a9 defing above for use as a

pﬁa%%ﬁ%’za%&)sliﬁ(}ﬂ for the preventive treatment against a disease associated with

amyloidogenesis and/or amyloid-plaque formation, selected from the group consisting of



A .. TKPREEI Y YRWS 'VL c411 IP A KEYK V

SNKAL PAPI EKTSGQPREPQVYTLPPSRDEL TKNQVSLTcLVKGFYPSPI AVE
VES

NGQPENNYKTTPPVLDSDGSFEL YSKL TVDKSRWRQQPI VESQSVMHEALHNH
YTQM SL, SPK (SEQ ID NO 6) !framed' :CDR I, 2,3
underlined: CH italics: hingépUnderIined twice: CH2
dpged underlined: CH3 bold N: N1inked glycosylation

ites The .l1gG F¢ region of the antibodies: [
inseia ASet 5 eSalR S Do REaBP| RS Sylrahidl Erentafeld Jacob
dibictdd REreditarh @BRBELI mbﬁgﬁhi@vaﬂm smyWidssaspurhadpidémentia associated
0

domai ns, bearing N-1inke i gosacchari de at .
veihphewyibndy Joeatiaanl Flgsonp disgasec Vayshpted dementia, ALS or neuronal

nonz.coval ently. paired C113 donai ns. The

%ﬁOF%%Eg%%ﬁQPﬁégﬁhf the glycosylation at Asn-306 is of

the conpl ex biantennary type and may conprise a core
hafifesadclipedt dhemtic pedvidest the tike vhthcabingositidh tas defindd above for the

outer, armsugars. The_oligosaccharide influepces or . .
PRRREAAP et EediBEReRticy k¥ o @ﬁnaﬁ%%ls( f ferditeage ggggeiated with

ajﬁmgﬁeﬁgﬁé’ an(ﬂ‘@tsalrl?gidz egucEi’Jrﬁl%E&[ if 4RRLEANS: for _thea%iggnosis of the

g particular specific IgGFc/effector |i _ o
sisteptitlityl cfraspatientefob 8ericdtlopmented a(dsshfeadsecif@d@dih amyloidogenesis

I nol . Lett. 82(1- 57- 65 and Krapp 03) ..J Ml .
sl s abinu Rmafon. S S3in CePe aHoRa O Fieohfoup consisting of
36530 CAGREMRS R ANISlssd, Omods R 8rbpaihl), Dy Rehdrsms! €Reutzield Jacob
(Kabat (1991) Sequences of .Proteins of |nmunol ogica

diseeser beeditBy lsebiral hpmbirhegeHedh emyBadasiscPutchdype Wgmentia associated

l.pstitute f al t Bet hes AN ifie

Wil b hEty Mralh RirEihh ARy AL EBALILCALS or neuronal
JeRETFOeRAL 9akIgaaageggcggcggect ggt gcaaccgggeggeagect

gcgt ct gagct gcgeggcect ccggattt accut ag

cagct at gcgat gagct gggt gcgccaagceccct gggaagggt ¢t cgagt gg

Iy gagstrentht 1saettgtheic i PEoaitcey saﬂﬁ%ﬂ)ﬁlgf)@ % cined Bodd Yor use as a

d%a%tﬁé%ngg Ri2R999L CHMIIRECEE Lt GREAL IRLAMLES IARPIRRAGEAEEShesis and/or

aaat gaacagctt gcgt gcggaagat acggcc
agiytitidiplaabit dagrtontiygtratgygtr fat tetdimmasig of theatuggrptibiligy of a patient
tcgttattttgatgtltggggccaaggcacccet ggt gacqgtt . .
forge PR R o SO Car LU Lo oL Ba b g Lerissis pgios apyloid-plague
A958R CLd 99830 PRMBACALRAT AN UL HoEh Gonsisting of dementia, Alzheimer’s

t caa actacttccccgaacc t gac t gt cqt aactca cgccct
dggawaglgggmgmgpaha,dgown’@gg gx%gﬁf?@)&g@g %acob dise%ge, ereditary cerebral

e R O Ay Tt DUSA LRy AR e de G Wi BRIy formation,
PR G RCHTERZOG Qhlddid ALS® or neuronal disorders related to aging.

In a seventeenth aspect, there is provided a kit comprising the composition as defined above

or an antibody molecule as prepared by the method as defined above.



ccagcaacaccaaggt ggacaagaaagt t gagcccagat at cgt gcgat at cg

t gcaat ct t gt gacaaaact cacacat gcccaccgt gc

- ccagcacct gaact cct ggggggaccgt cagt ctt cct ct't ccccccaaaacc
caaggacaccct cat gat ct cccggacccct gaggt ca

cat gcgt ggt ggt ggacgt gagccacgaaaccct gaggt caagt t caact gg

t acgt ggacggcgt ggaggt gcat aat gccaagaca
aagccgcgggaggagcagt acaacagcacgt accgggt ggt cagegt ect cac

cgt ect gcaccaggact ggct gaat ggcaaggagt .

., acaa ca I Ct. agcce c t ef cert G
The mop -%bgesggag%b M?@gg%&agé@gccgggﬁﬂﬁ@a ANTEAGQ ‘ he m‘)n '
gl yc09§1t§t9@ th@@rtg@@cp mal td{&ﬁtgmfat}@ aigﬁtﬁcglhmltnma geidccaupgees 2y diffegrnt amino

cctgcctggtcaaaggcitct a cagcgacatcqc .. . : _ .
i oeggayt GbyTAc A4 gBHENGC U %c%%BEdé{‘ég’ag%EE%fié’g geliges.
e ARG Rttt S sltumms, eromor o =
discutsedgiegm,gbattga'gg‘ewﬂggﬁé’gg@geg@}p&gaé comprises known §tGrms and
'modig,gq%ggg ggg}ﬁ%g%&ﬁ? tuﬁtgic;tig(% gsﬂ%ﬁ@%ﬁrg EntlboeER bpsith chdin Fv fragments

so “conprise (in particular | _
(scABEIVDOoi tisspeaiBiONBitbaty @meshud, i o) iaefdins @nd| modifications  being

sequences, |ike "l eader sequences;. A coLr ' .
ch-arael;@gmgil B GOSIERIRE b éCBBSIOIfehéy‘f yﬁag&%ﬁbreglé)auaé rglgmér?e%qgérag. A specific

_ t 1 Gl Pegueagetie chagpimgihgdc ot the format
o FRAPTSL0 Bhashaosig0k00aseL

Vi- Vg 2y Gt giGa atherpirt spich Hageugneng depglessiy 6@5@{3%6@%2{&8 aaksg pispecific
. gcqgt ct gagcet gecge Ly agC Wy a0y, - Vy-Vy-Vy, Vu-Vi-Vi-Va, which
“fwgégb?ﬁﬁagﬁggﬁgdgg%%gF%%g?éagggﬁg%fgdga%gggt%cdég%gégfi
comBREHAGEAIT @R ClGYsAaiongh HEtGRR L aegye.
tgattctgttaagggtcgttttaccatttcacgt gataattcgaaaaacaccc

__tgtatctgcaaat gaacagcct g . s d in order ¢
In coplg 84 Vi PUCYODCUE Gt Aot b AdaCLrT Bt UGG oo 1
prdv%gté’(%x?%tt%xg {i%gi!iitgg gg@gaf,?gg tgégﬁﬁwltig@;tyg a;:@gm s;nagnlet(t:eri is also used in

g gcct ccaccag , GG L CCAR
contayh @t alis tappPlépgs e c ’g@ﬁ}%%cftg ‘gg@ﬁ@@;&g} B34y L GGRRMies” are

qtg ctt ccccgaaccggt gacggt gt cgt ggaact caggcgccct
'Eedgg%bagg%%%gtgcacaccucccggctgtectacag .

t ect caggact ct act ccct cagcagcgt ggt gaccgt gecect tt .
The mo@ma@&c@t%ﬂﬁ%‘éaﬁ@gﬂﬁag? Qﬁ"g‘?ﬁ%mg ANTHBODY dre herein

ccagcaacaccaa agRATHE ‘ at qgma@%ﬁ Cmolecule -
bcforﬁc‘ﬁ%ﬁ{egct&gc cgg %}éc% %g\egcgcct gggg?gﬁ‘g%@ & _ By _ ,
charR@SgacEahaaglattone hatgondinbrps Raonpasggatrosdatehsgapgne (Asn)

t cccggacccct gaggt cacat gecgt ggt ggt ggacgt :

gagccacgaagaccct gaggt caagt t caact ggt acgt ggacggcgt ggagg

t gcat aat gccaagacaaagccgcgggaggagca ‘

gt acaacagcacgt accgggt ggt cagcgt ect caccgt ect gcaccaggact

ggct gaat ggcaaggagt acaagt gcaaggt ct cca

acaaagccct cccagcccccat cgagaaaaccat ct ccaaagccaaagggcag

ccccgagaaccacaggt gt acaccct gcccccatc

ccgggat gagct gaccaagaaccaggt cagcct gacct gcct ggt caaaggct

t ct at cccagcgacat cgccgt ggagt gggagagca

at gggcagccggagaacaact acaagaccacgcct cccgt gct ggact ccgac

ggctcettcttcctctacagcaaget caccgt ggaca '

agagcaggt ggcagcaggggaacgt ctt ct cat gct ccgt gat gcat gaggct

ct gcacaaccact acacgcagaagagcct ct ccct gt ct ccgggt aaat ga

(SEQ I D NO 25) the correspondi ng am no aci d sequence

woul d be: WD 2007/ 068429PCT/ EP2006/ 011914 - 10 -

| VI KHLWEFI LLVAAPRW/LS( f ol | owedby)

QVEL VESGGGL VQPGGSLRLSCAASGE

HSSYAVBW/RQAPGKGLEW/SAI NASGTRT

YYADSVKGRFTI SRDNSKNTL YLQVNSL RAEDTAVYYCARGKGNTHKPYGYVR

YFDV

WEQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAAL GCLVKDYFPEPVTVSVW

SGALTS :

GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYI CNVNHKPSNTKVDKKVEPK

"SCDKTH : : '

TCPPCPAPEL L GGPSVFLEPPKPKDTLM SRTPEVTCVVVDVSHEDPEVI UNW



gt ggagt ctg ctgtgcagcg gccaggctcc ggtacccgca

cagagacaat ccgaggacac aagccctacg ggtcaccgtc

gcttgaagtc gaattagggg tggtttctct ggggtccagg

ggggaggcct tctggattca aggcaagggg cctactatgc

WQWAH®AWa ggct gt gt at gctacgtacg tcctcaggt g PCT/EP2006/011914

t gaggcagaa ctgacagttg gaggtgagac ggcttttctg

ggt ccagcct ccttcagtag ctcgagt ggg agactccgtg

cgctgtatct tactgtgcga ctactttgac agtcctcaca
in tHeGhfi g€ feadn af g@iH@avpchaindWadisaiméhocd ¢aggaRd ANTIBODY which is free

gaacagaat g 801 agaattggca 851 ggggtttttg 901
of of 4p gg¥ay dew extmy agyogigeet Wit an GEPToTER selecidatja® 4 dguble-glycosylated

aggagat 1104 c ct:ggat gat k201 .

ANF%SC aat c%?a gl %n g% %{Ctg %33?-{&% aé@%%r)ghé%g a% t ﬁ%ﬂﬂ’f%@lmgg? gtlycosylated
ANTIBOD Y. Mdbbkeglydos yjated dNIABODM mgootesigy this vention is free of orto a

ct gcaaaaqg 1551 1t agaagatqg ,160]1 aatactgtga 1651
very i SRR PR U AR O PR P R A P AV A ANTIBODY and
a noABce8aitdANBHORBICAS atgadici Yo hbleghrggBAGPANYEHOD Y.
gtggttttga 2001 agcaaaacac 2051 agccgaaact 2101 t

tttagcttg.2151 aaaatgtatt 2201 cc, tgacct 2251
The (i CRBT 4> 336.01 ot JERalORaBHoR s CRAISRY compiete absence of the
1espEEGE JiHe D Gl yedda i G0 AAREARCSH X PBden80b0iiHed YglvenrHated) isoform in a

ctgtcctaca® tggaacaatg taatgtctga tcgggtaca

concepfipiign ehaighe mgst t Pt egtdtheanedt §fac gadtttien @9@14%:, e.g. at the most 3%,
e.g. Ltttggﬂﬁgaé%, %tga{htgg%%?l ‘}ogcgag.tag %g(g?s'i gg%’tc?agtgge most 0.3%, e.g. at the

atacagt at'c ag aafgagctgt tctca ,
most &2%AgBirthecinfdrgatien inabis cdghtdia pavgled belowiagd asthe appended examples.
aaagtttaac ctgactttta agcaatgttg gcagctggca

i SRR L FOFF LB BEIES o mon ey

ANTIBOBAYEES)C relged RAsaibgdy okecles tempriMigC AN lyd@sglation in one (Vi)-
t c(gggc,g gtcct caigga acttgaatgq gtt gcccagg aggaaaaacc
regicRfcAt Bdiytdupk 4nupgcy. groleculf. &8 JAlMMRERPT, 5.8 an 18, e-.g. of an

IgG 1R9ARL K, sﬁﬁt“hﬂﬂé%gﬁzo%t@tgfcﬁﬁg,gczoﬂ%%aaaél?&)sylaﬁon on one variable
caggcat agg gaatgttcca cttagtgatt gtagttgetg

regicnaedghahesys chaipteam@t pesitiangasparagine t'Asn eXatstdefincd below. This “mono-

t ” . i )
glycc?s %&%gggg?o@g@%%éégcog%{egg%?@ i ?a?ﬁ%ggglﬁmse, as illustrated herein,
the gitcbd danda tlgotdhoinsaracdgigoaglgtogsigdo dat Fpagpet, for example asparagine

Asn g@gﬁgg{%&;\,ﬁ%@gﬁﬁ%g gcaccct cct ggtcaagg‘;ac.

The term “double-glycosylated antibbdy(ies)” or “double-glycosylated ANT[BODY(IES)” in

the meaning of this invention comprises the herein defined glycosylation on both variable
regions of the heavy chain (Vy)-region. Again, this “double glycosylated form”, comprises a
glycosylation on the variable region of both heavy chains, in particular at position asparagine
Asn 52 as detailed below and as exemplified in the appended examples. This *“double-
glycosylated IgGl-form or double-glycosylated isoform” may also comprise, as illustrated
herein, the glycosylation in the well conserved glycosylation site in the non-variable/constant
Fc-part, in particular on position 306 of the exemplified immunoglobulin. Appended figure 14

illustrates corresponding antibody molecules.

Antibodies devoid of such a post-translational modification in the variable region, e.g. in both
variable regions of the heavy chain (both (Vy)-regions) are, in context of this invention

considered as a “non-glycosylated form”, comprising no glycosylation in the variable region of



ttgattcttg ggtgatctta cactattgtg caccgtctcc
ttgttatgga gagggagccg gagcctt tag gt gat ggt gt
tcatttgagg gctgtagttg ttcaaggacc gacaaaaagt
cact agattg gagtcaaggg tctagagagg agaagt at gt
W 2000084 9a ttcaagtac t ggtcttgttt gagt gaggetPCAEPEYSGII14
tta agatggccga catgtggcaa tgtagetgtg caaaccgaaa
ct aaaataag tattgagttc acttaagttt gctttctggg c
t aaggt gag ccagacactg tgcgcctggg tcttgcagcc ccaagagcac
the gy teh@GC gY@tggmgst 0GR ghyeRIREAC Fbrm™t FhfyaarOsrtheless comprise (a)
- gctagactc t attactatgc tcaggtaaga ttttct
glycwg&gagfah"g &@a@qﬁfaat e Porksiw) ¢4 g‘g? @&El%%gg g‘g’a?’%aﬂp&“a and most
‘ comﬂlﬁﬁlgcd'i HeIRelP gaﬂtmggcﬁsgiaﬁ@ff‘@ﬁé bf MYFRIFACA! particular the asparagine
tggag gt at ggaa aatagtta cat t ttt B
(Asrg 868 mghaedn-cirieble&vastant Herpurt g defined keagjnasee gige SEQ ID NO: 6.
ggctatttgg gtttgaagaa gtccaggctg ttgaggattc
The g@&% a‘ied%%paa}%é @%s‘ﬁf n tﬁg AGbRAY 098 gﬁqgﬂé%hain (Vu) may be in the

gaac ccaccaag

com amerggﬁtgﬂeteammngtreg&mg@ (@gk@mgmm @md\@cosylated asparagine (Asn) in the
07/ 068g 9PCT/ EPZOO tcc ag

119
vari E&gR 2 ed@@byg%% 375 dp g?Sltf(Hlt %%&Ctﬁ%aana 5 region as defined
belohGnd € biidvin i%IUE 85 INIC 2 G 6t idtpo§if e ST bESEQADIND: 6 comprising also the
ctcccaatct t gcccaccgt gc[gggacag ggt gct gaca gggaccgt
Fe-pag of an angibegydeayjnehain éaca t cagcgt cct
aagt gcaagg ctccaaagcc ggccggctcg t gt ccctaca
ANTIE6989 {olitmd 9ahy GisBl CndPROAAC ARGl ?t yb&sy1afibAs P &F MeC bonstant/non-
tct gcagaagagc = gcttggdcac accaaggtgg gtctgctgga
vanaglra@mnfdag aysgdy legules.cug dy gt kc-prraefamalgy e-g- in the Fe-part in an

IgGIt i‘{ th)é gg]%t&{ng ?glggl%f gc B%{ N {elﬁfe? (‘T? £ W ?iggcg'ltgs%@ed glycosylation, being

charﬁo@a&tﬁ&l i'C RRatad @0 qEsEioq Aoalgdhie hebt dmbaeds in accordance with the

 ondag a gcccaccct ¢ gggcageccc gct gaccaag
ollo HE@%@%%‘T t acaagacca cagcaagctc catgctccgt

ctctccctgt ccagacctac acaagaaagt agccaggctc

VORI SEPTTB v vsanvsorer
YYWG@EQISP@{S:KET |4 BAXY; Ié NTHKPYGYVRYFDV

WGQ@@HV@WSQS@KWWLAPS QKS?SJG@TAA@MM@?@EPVTVSWNSGALTS

oS R R o vemcscors

TCPB@EAW@PSWEFW@RWWWWWEVKFNWWDGVE
£ E@ YREGIRNGES O PELE ﬁmﬁﬂmALPAPIEKTISKAKG

QPR@B@?J ESROBLENGRV oL Tge LA BN BSD LDV MRS AUQPENNYKTTPRPVLDS

DGS@HBUQKEMKSWW%SVMWYTQKBSWGK (SEQ ID NO: 6)
aact cacaca gcctcgccct ccagctcaag ccagggacag

{
Thlsgg %gxf %: §% {le&mﬁ?&ﬁ‘fe%l? bgl% éigg E%g%)%g%%%g?’% heavy regions as well as
two E@bﬁeﬁéﬂt@a st aae PPaceyindcggdgget gaat gg
caaggagt ac gcccccatcg agaaaaccat gcgagggcca
cat ggacaga gt gaccgctg taccaacctc ggtgtacacc
ctgcccccat gcctgacctg cctggtcaaa t gggagagca

QVE@M@MWQEGGQER@BGQPWYM : KHGLEWVS
gcagcagggg gctctgcaca’ a acac atga (SEQ I D NO 23)

[AINAS GTRTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY YCAR

[GKGNTHKPYGY VRYFDVIWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVK

DYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTOTYICNVNHKPS
NTKVDKKVEPKSCDKTHTCP, LL L VTCVVVDV




The "alternative" protein sequence as shown above as

SEQ ID NO 23 conprises the sane codi hg sequence as

the first alternative, however in a slightly

di fferent genonic organi zation, |ike additional

W0oanes42dnd a slightly different "l eader PCT/EP2006/011914

sequence"/"si gnal sequence". Said "| eader sequence"

may al so conprise, as showg.above an (additional)

intron(s). The person skilled in the art is readily
HEDPFEWKBOMNVIOOVEY HIHUTEPR BEO RN STSRUANDE S BODW :

n _the correspondi ng exon/1nt D _

SNALRAREKAISKAKGORREPQY X PP SRDELTKNQYSLICLYKGEYPSDIAYEWES

-------------------------------------------------------------------------------

SLOPBRETSHR IBRFS €S GS GID1-41 LTIS
SLEPEDFATYYCLQ YNMPI TFGQGTKVEI KRTVAAPSVFI FPPS
~ DEQLKSGTASWWCLLNNF' YPREAKVQWKVDNAL QSGNSQESVTEQDSKDSTY
_ Ih—l,-ﬁl, $1 CADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ I D
NG 8) which may be encoded by the follow ng nucleic
“undefliiied: GHQlUENCE: ‘ 7
. _.gat at cgt gct gacccagagcccggcgaccct gagect gEct ccgggcgaacg
ialigsyhigfe cct gaget gcagagcgagecagagegt ga ,
undISRAGIREI @ISt 9gcyt ggt accagcagaaaccaggt-caagcaccgegt ct a
— ttaatttatggcgcgagcagccgt gcaact ggggt cc ,
dottedamdertingd: ggct ct ggat ccggcacggat ut accet gaccat t agcag

1] - acttattattgccuca
bmdg&@%ﬁ?é%‘ﬁ%g@%%#ﬁ%ggct Uggccagggt acgaaagt t gaaat t aaacg

t acggt ggct gcaccatctgtclicatcttcccgecatctga

cagtt t ct actgcctctgttgtgtgcectgct gaat aactt.ct .‘
The iﬁ%ggﬁ 5%&(612%33% aut éggﬁbblgg pgg%yg:g omodimer comprised of inter-
chairif €ditlpaad ClithdéAakhRL GRggRJaAghEdsGREAI TS 208A&iAL C BRAHBC N-linked
agcacct acagcctpagaa caccctgacgc

oligosatshigisks gh avERG 406 brrinhyoiha Cud eateianypleatipuned g domairis.

The (SR ER0G1E 98 LA FRCARRATTALE A6 R BeR0RR: M lindry iAo and may
compist alporhhepascchandd sinetge withergrighdaulditeoe of oliteardesugars.
sequence” which is particularly useful in the
techni cal production. A correspondi ng sequence may be
The ¢liposd¥Blyaridle iffdfds S det€rnnesi Pt strudteRtafd fis¢GdLOYférR€1998) Immunol
fol |l ow ng sequence: . . . o ]
ReV-a%f&gé&ﬂﬁgc Effactec Agwstiens qumbeing paticyar spegifist BQ-Fefgifereor ligand

inter&ckiBfI8Ne’ BLdnONRARYEH (Jefferis (2002) Immunol Lett. 82(1-2), 57-65 and Krapp
at at cgt gct gacccagagcccggcgaccct gagcect gt ctccgggcgaacg

g
(2001?)915@191: B_mlg%ﬁ)gﬁ%&@(: dhig @gmagdg’pgmsition Asn-300 corresponds to “Asn-
” caget at ct C accecgt
29795 JCRAGH LG IR0 91 R1 £ 306200036 SRALHE BPREAGRAGRLS Lerst, o
Ed.; Ptic dlzgth S agrgdeitwhgdasitagostdfagihi BdieadckiDgaccat t agca
gcctggaacct gaagactttgcgacttattattgecttca
gattt at aat at gect at t accnggccagggt acgaaagt t gaaat t aaacgt

The xe gl GACRARE Sl g} BE ErboBICHCEE ElloGArEequence:
t gagcagt t gaaat ct ggaact gcct ct'gugt gt gcct gct gaat aacttct a

Ca gl ERA B B ARG RS ER g R S G R BRAT R BRR AR CABRElF I gagCigegeggcectceggatitacetitag

oSO 10 5L CCEAIBIOE, ORI Bt

(galtat gl BagEBhEH o YaTBASICR GFat C1Cad Jo T Iy B HAYag At ErB ECE B gRlac g Eec

steta B e LD R e R G SRR e e perescan
agcteAgrct c R e R BG Cardddh T Bt dct AN HoANGE E bt umeioydagc gacectagectaccty

D1VLTQSPATL SL SPGERATL SCRASQSVSSSYLAWQQKPGQAPRLLI YGAS
gleaaggastpeNgsccgaaccggigacggteteglggaactcaggegeccigaccageggeglgcacacciiceeggetgtectacag

o i S AR T v

- 14 -
DEQLKSGTASVVCLLNNEYPREAKVQAKVDNAL QSGNSQESVTEQDSKDSTYS
| SSTL TLSKADYEKHKVYACEVTHQALSSPVTKSENRGEC ( SEQ I D NO
28) :




Alternatively, said light chain may al so be encoded

by a nucleic acid sequence that is optim zed for

reconbi nant production as exenplified by the

foll ow ng sequence: 1 atggacatga gggtcctcgc

WORR6843% g gggctcctge tgctctgttt 51 cccaggt AadEr2006/11914

gat ggagaac actagcagtt tactcagccc agggtgctca 101

-gtactgcttt actattcagg gaa@attctct tacaacatga

ttaattgtgt 151 ggacatttgt ttttatgttt ccaatctcag
ccag@RGREAGBGachadaddiguBdcdpitatchizognaaaghalbediglcagiagicacacatgeecaccgige

accagcagaa agcag gcca agacttcact attactgtct

céaw%@tg{tagg:g@ggwgqog aetgirc g(gﬁ%@a@fscC@Q&g@%@ﬁ&éqaégatctcccggacccctgaggtca

! ¢ tecataat
catg A A AL AR s ARRGE B FREGIAN dugaggigcauntgecaagacs
aagm@g%gg@@mqaac@gw@gtmcgggggtaagg.ug@tc@ggtgggqagqaggactggctgaatggcaaggagt

acaa, accéé(étg%‘lgc %&% ng‘% %%:g%%%%g%&é%g%%?{a?%’gﬁcagccccgagaaccacaggt

gtacdc€AgREGhGec g pagd geizagaagaagaeqatigaagtggatgaggctictatcccagegacate g

gctctgagaa tcttgagttt ct ttctc tat tcct
gtg&agtgggﬁdg@etgg&%gcﬁgg@gjﬁca@f ggg%g{cgc calgga\c cgacggetecttcttectetaca

gcaa%&tga' a@&a chethbdib by E%chﬁt @t@@@gta@g'i:htfghggctctgcacaaccactacac g
tcc "aacagagcca cct}g@ct ttg agagtgttag

caga@agmm@mtta:«gggta@gat(ﬁﬁ@dﬁ tYdga aacatgccta
gt agaattta ggggat gagg tcagctccta cccagaggat
agaaggaga tgcaataaaa tcttttgtct, aaataatca
Saldg : @g{%gg@ay é:gglgp@é} 1@5%%%d1§5n&§%fe§%@p?nt production) additional
sequ@fc& tiikeadtadait tafubmet’c A goaespohding gomyilé dGaencoded by the following
ctccgcg ctaatctgaa tctccagggg cagcagcetac
Sequ?"(? t cat cta agt ggcagt g gcct gaagat t cacgttcgg

L L

cagg@@ﬁﬁt@@ﬂgﬁﬂggmmgm@cwwggacggvagctctgcgmgumtgcgcggcctccggatttacctttag
taatt tctttacaac Ct

cagctl%%g e g at t gcg:ggggaaéggt%t[: %aéf écégté g%a tictggtactcgtacttattaige

tgatt&ﬁlﬁﬁgg.‘fét%ﬁta&ﬂ%%g@éa@a@tt@h&h%&ﬁ@a&igﬁ%@aﬁﬁgcct geglacggaagatacggee
cCaagggacc chCCta acC Cttca ata ?aggéagcaaac

gtgtaa@tacg%a@awﬂs@a@fapwéa%téﬁg @&fgﬁgt giftggagocaaggcaccatggtgacggtt

agctcgg&ﬁ%é%tg & gt é%{::(g:c g&tt%g%gag{a%%gggtggé%gcacagcggccctgggctgcctg

gtcaagg@(tacat@mgﬁataggtgawgtagtgg@ctgaggmctgacgggcggc glgcacaccttcceggetgtectacag
tcctcaggactctacteectcageagegtggtgacegtgecciccageagetiggacacccagacctacatctgeaacgtgaatcacaage

ccagcaacaccaaggtggacaagaaagitgageccaaatetigtgacaaaactcacacatgeccacegtgeecageacctgaactceigg
geggaccgtcagtcticeteticcecccaaaacccaaggacaccectcatgatetecc ggacccctgaggtcacétgcgtggtggtggacgt
gagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagca

gtacaacagcacgtaccgggtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgqaaggtctcca

écaaagccctcccagccccéatcgagaaaaccatctccaaagccaaagggcagccdcgagaaccacaggtgtacaccctgcccccatc
ccgggatgagctgaocaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagca
atgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagétcaccgtggaca
agagcaggtggcageaggggaacgtctictecatgeteegtgatgcatgaggetictgeacaaccactacac gcagaagageeteteectgt
ctecgggtaaatga (SEQ ID NO: 25)

the corresponding amino acid sequence would be:



1401 ctacactaat gtgagaaaaa 1451 gaaataaaat gcatttatta
1501 ggaattagaa agggcataaa 1551 aatgtatata atcttttaga
1601 taaatattct ttgactgaac 1651 tattaactgg ttaaatt aat
1701 ggtaggatat ttttcttcat 1751 aaaaatattt cccaatactt
WBTST/H8#24ct at aa t cCcat aatt 1851 acccttccct I GaIoi4
1901 aactacttta gagtcattaa 1951 tgatgtcaat tcccttttaa
2001 gctcataatt ctattgtttty0O51 tactacctct gtcacccaag
2101 agaggccatc tggcagttgc 2151 tcccaggcag gtggcccaga

wﬁﬁﬁﬁrmt,mmvmtggttaca 2251 caqmba&dt ct ggacaccc by)
2301 ataca ttta ctt tcagagta ttcttggaa :
V% SGTRT

QVWQ%@LH A 53’1‘2‘1\@%‘5{ GKEHEW

YY th%?%ﬁﬁ@%?ﬂ%%ﬁl%ﬁéﬂ@ﬂ@h@@ BGREPESRVRYFDY
601 gttfactgca aggtcagaaa agctccaac aaaacaattt

WGQGG‘LV@‘W@S:TKQPSGMWSGK&TQGGTA@IIQ(X&(KBYFBE@@EESWMGALTS

AL R SR T S e s S

TCPg%%}PEEEGG‘P‘ MWWLWS%VWHWWWDGVE
agCaaa act acgagaa tca C agct CCC
VEIRTKRE P QRS TRV Yy L B QDA IR AR VAR AL ALK TISKAKG

QP Wﬂﬁ%{aﬁi}ﬁ}ﬁéﬂgﬁ§LTéE{/kthQ@st§AVEﬁﬂésﬁ\@QPENNYKTTPPVLDS

ctgctttatc cagtgttata ttaaaagctt ggtaaaatct
DG%QSK&@&@@%‘HM@@M@SWQKS&&&SPGK (SEQ ID NO: 26)
ttatatgtca ataaatttgt gacatgacct taactggtta
a t
The g@‘g”%a%g{’&i ?st%t%gi&%gés ?t gg%gﬁ?ﬁde{’ ?{3 %:iggcg)epnde is proteolytically
cleavetitbyt gt hdg s@akpapttdaﬁadtg'ggahct;&ctao@q:aﬂmyt@ang the production of the
ttattt tit ttt tattaattt
m""”it"ﬁ"‘f“é‘é‘%@[ ‘8 k @?,Sf ‘itlé lifg‘?"i@é elffaact ct cag
ttttcgtttt agttggcatc tcaacagagg ggactttccg

Altefnhdaf s6id e AadhginagtyChet @ic sdedblynit leitCa 0t degdence that is optimized for

. cctgttctgg.tgtggctaaa aaccattaga ccagggtctg
fecmaP'g@gtPrfg’gW%aéteé@a pafted byt ol P B SERERS Yt cc

ctacaccaaa ggaagccat a cagaggct aa agacaggaga

B R AR g e

g a#lg g alage cgdog agrat arga gavedatt e igtgrmergt gy g bmgaaaaa

t S.&t t L%&t%%&&&%t qg:%@%&&%@@@:gg&ﬁggtg‘gag%caggtg ’
t 'ct?caaa agaactttat taaggaatag ggggaagcta
g%t t®489%t acgcttctt ggtctccttg catgetgttt

tctgtctgtc cctaacatgc acacacccaa gggcagaact
ﬁﬂm&%?Bgactta tttcctcagg aactgtggct gcaccatctg
gcagt tgaaatctgg aactgcctct cttctatccc
agagaggcca aagtacagtg aatcgggtaa ctcccaggag

agt gt cacag %ﬁcégas@@%@gt&@@#‘ﬁ@@@%ﬁﬁﬁ&&g%@:cag@t

acacaa tc tac a caccca tcacaaaga

(llcag aatcﬁ:ﬁaggg ‘:gtt ? Rﬁ%tgcagcg tctggattca Ccttcagtag
221’617/ OGB42SRETddEePOR6L (-t 8dot tec BEocaafiw abwmwetagg
§ﬁqu@c{r&@gcéa@%a%@g%@%g‘tgé&gcé 'cgtgctﬁt@:' anﬂ:@\gcﬁlgso a

sllght ferent genomc structure. This

" 304 e???&ﬁ??ﬁéts@&ﬁﬁfféa %Fﬁﬁ‘ag’é§ca?argF%’?aeﬁ¥Ctﬁﬁ%t/c6r

agi tg&n&atgaaatJgaasgagégcna@dggaghy'dghﬁgtetﬁlodadtefﬁdga
cr|b|n far heav | tis

K T G b T e

t @im dtetpidasdyeaveracdr @utrycgtedctiorapatq agtccteaca

I ﬁﬂJchQJtQDéHclc ntgng&@ah Qﬁtt@aa@tc |t§§@gcaé{@D§cttbgc.E%g | gAs

wel |
R S A S e o SORAE e W
Feta- f viagreaidts, agkaditat e agaeirtcsct @éedﬁp@gaCfrqqyenﬁnags
lenegec%cf&gg);gaQEaag Ar@gb&cge@ ENRUORNL Soagbdliger i C

ab-fragnment's or 1solate &R regi ons Esa

|solated VH or CDR-regions being, e.g. to be
i ntegrated or engi neered in correspondi ng
“framework(s)") Also conprised in the term "anti body
nol ecul e” are di abodi es and nol ecul es that conprise
an anti body Fc domain as a vehicle attached to at



Accordingly, the antibodies of the invention may al so
conprise cross-cloned anti bodies, i.e. antibodies
conprising different anti body regions (e.g.

CDR-regions) fromone or nore parental WO

WO UPYO§®229PCT1EP20061011914 - 18 - or PCT/EP2006/011914
affinity-optimzed anti body(ies) as descri bed herein.
These cross-cl oned anti badijes may be anti bodies in
several, different franemorks e.g. an IgG}franemork

F3PL e%%ﬁﬁaatgsaﬁ% oot e LhagRIOL
e.801 agdarearal rearewook . otThecdagrmiohetotica hetaopgist and
hgayy s6hpkhs shaus ?Lia@gsq@gﬁaagg@@rca&am@cawa%t@a@ each

domai n" conprises four franmework regions, whose
s@fLieFRESaETE FIEEIHE| SPAETHERT FBEEIF BT ETPHYAa%r ee
hyper vaddcabite egacitsaknovinaast cogiaeapntertctygag
roi ni n
R oo RE Rt Wk e Dol b o
riégt oatQ%a@aatsawbsqt&htﬁgaﬁtytFfﬂ@ﬁ??"ﬂcafag( aEget85% or

: q@bﬁ, ctsdakde &%agéa&eraagwt%);gé %tgett%gégtaﬁ@ﬁggkgteegl on
a naturally occurri n i nmunogl obul i n. The

n
flrlé\hewb‘i%a%’*‘éu HHF26799R ‘%ﬁf?gﬁS%S/ CERE I &S At Red
flearrewardet cagi onstofaot hmrepnsty togetagtiqghégagndtcheavy
ggg ngltt%ﬁgg}fagst&agfpa%atdcggca%@Qc aclta&@gg&ea&@&&gﬁhe

s are primarily responsible for binding to an
epPt opRAcSRtEY AHTCPHENRC PPITSAEH gﬁ%?aé‘af‘-?f‘faﬂgﬁ%ﬂg%ﬁl y
qngﬁsa@d&Beﬂiaa@btacbmbgsgade@ﬁbw;z@lc&@agug;tﬂ?yamt ‘
sent e e unman nti bo r-amewor
Kb{ﬁ aF%%tqghiggbo%?a%qﬁgec%lte% 26 F caa%ggcé?%aa??ca\éo
ansi bothoestay Uke:seﬁaabeobthetrtemhq tn'aa}eabwq htYaolereed i n
3801 "M&Q&&Buéé G%émer%a&&acga%bgpéﬁatgtoatitgm\w ks

i nclude 1g a an referred are
S hn CF70R AR KPR Lo A PR e ST STt R8T as
tther hesnaycglval ¢ cbhabng ANRYRCEY ascslyomt catttivdter

%léi% 'a&%@cégal\gttgtgtcglaqg t%gpé)%]ggtgtq t Ny;ﬁ%)gact

I SOoTorns ma rse e varli eavy chain
Aeg oﬁa%tEERI WQ‘EWE‘S‘F rrgaswtwg%waﬁ@ctaﬁf%a%ms
@Fﬁ"lFS&/a‘W&&aSE@chzNQca JaQ)aat&mtﬁia (;DEQagHB:;a bearapeaded by

a8 | Pensbtr B0 Mar o b oot b SRR K0 RSS! BooY
181 oamcnmcacmptseatdweadﬁhbbmap@:gm gpgrat Hey

\1@51' ap%a%ﬁ%gaﬂ O&aggaééae E‘y ag@%aagc%m@za@msvm

?11 SEtQ?Ft%ltgﬁ‘u?"’}caﬁ%%\?{j "t?ﬁ%ﬁcﬁ): éla?f"
encodegtdayadaecdcat dgpns gt tgak et ¢taciatase quenoettc

20077 0084eRCTE R0 A2 aze Fecgageec

2101
2151
2201
2251
2301
2351
2401
2451
2501
2551

ttttagettg
aaaatgtatt
cctgaccttg
ccagecaggtg
ctegeggaca
tceccacaccy
gecccateggt
acagcggccc
ggtgtegtgg

ctgtecctaca

agtagttcta
tagaattcga
gectttgggge
cacacccaat
gttaagaacc
CQgtcacatg
cttcecectg
tgagctgeot
aactcaggcg

gtcectcagga

gtttccccaa
gctecggtaca
agggaggggyg
gcccatgage
caggggcctc
gcaccaccte
gcaccctecet
ggtcaaggac
ccctgaccag

ctctacteco

acttaagttt
getttectggy
ctaaggtgag
ccagacactg
tgecgectggg
tecttgcagece
ccaagagcac
tacttccecyg
cggcgtgeac
tcagcagcegt

aaccttttaa
atcgactict
gcaggecagy
gcaggtggcg
gacgctgaac
cccagctctg
tccaccaagg
ctetggggge
aaccggtgac
acctteceoegg

ggtgaccgtg

ycosyl ation site at
%@?&" AESFapEete

WO



gctattaat gcuctggtactcgtacttattatgctgattctgttaagggt
(SEQ ID NO 11) The N-glycosylation in accordance
with this invention is e.g. conprised in said CDR2
region and is |located on the correspondi ng Asn52 of
W20Yess428bl e regi on of the heavy chain, sai FGTAZHS0E14
region (VH being encoded by a nucleic acid nol ecul e
as shown in SEQ ID NO 1 arl having an ami no acid
sequence as shown in SEQ ID NO 2. Furthernore,

| BODY i sof orms may conprise in their vyariable
Hé&lvy CEHEF A Pedf OHIHCrR3 nEaCC%a" STyt e ?a"‘ltf%cv?ﬁang
aﬁﬁnommadcﬁeqmeegtgmﬂa@@w&fwm €SECRrtdITNO,
2401 SgLeboCTIRE PROEoDEGENGREATDY b cbold egag.quict el ¢

acl d sequen

g@%bagwaa%aacﬁwaw@cwawge@ SERATCRHY STIXETGSCt t
CSEQ L Nk cch3yadidid BERX gk skt mﬁtgmya@oawalgs@cca

lLight (L) chaip which may _be characteri.zed b
PP} o e Coms O RGPS IR (Lt PSR To)
a@@gcga@@ea@agwcgawamg@w&t@wgg@@gf%@qceaw@c 15)

5 &é%@:éc@c@cté&)ct%@g%ae&aeggg%%aact
IDI\IO 17) CDR3: LQ YNVPI (SEQ I D NO

g’PPJc afEt At Eat HGETEA POPLES T BHRO°RP 2° tBCJDY
13881 OF ilR:-cHBNL tCONMREC SR agdttdagnalct ppigerdad ascteacaca

0 C S a C o] c ag! NY
%yf \3_%4%3!-5.;0& %f’t g?w%tt(agves%?‘ygré %%eég% ﬁ%tt ac%gpéaleguence
éfi53t hecdegacapacHAcA%2EP T9ECERET IF6RYEI2ERY I°TH9HE wel |
g@m@egy@et@cﬁc‘@@&ka&dwma&bt&w& tA&sﬂ:aSQifg b&:dcbﬁ;gg \
vari abl e Fc orre ond| ng %971_:' in
OREE VO it Rt ek SO0 Gkt 400 ool 1
G801 nmeawkamiccadctbadosr esrig&tbo eﬁgtggBeqth esfgacdvl. .
Nafs og ccﬂ_?&erafg%carag&éaoat%smgk@%C%&g@gmgtgeataa

Nat I ona brary of Medicine), sai eaV)é chai ns
BAY g Ceieae B PICRE PR WU TERR 22 IP OV F g "8,
Rase! YedgagGk® td2chitctd daasaacodedrdaycdEQrddladi@e 5) .
\é\QOlz OQZét%Qaga‘E;%gE Ct::T E Fé%goaGQ[cgggt%g‘é g_ccgc%at_:cg agaaaaccat
'3551 ctccaaagec aaaggtggga ccecgtggggt gcgagggcca catggacaga
37601 ggccggetog goccacccete tgccctgaga gtgaccgcetg taccaacctc
3651 tgtccctaca gggcegcccc gagaaccaca ggtgtacacc ctgeccccat
3701 cceogggatga getgaccaag aaccaggtca gectgacctyg cctggtceaaa
3751 ggcttectabc ccagogacat cgecgbggag tgggagagca atgggcagec
3801 dggagaacaac tacaagacca cgectcecgt gotggactoe gacggctect
3851 tcetcctcta cagcaagcte accgtggaca agagcaggtyg geageagggg
3901 aacgtcttct catgctcecegt gatgeatgag getetgcaca accactacac
3951 gcagaagagc ctcteectgt ccccgggeaa atga {SEQ ID NO: 23)

The “alternative” protein sequence as shown above as SEQ ID NO: 23 comprises the same
codinlg sequence as the first alternative, however in a slightly different genomic organization,
like additional introns and a slightly different “leader sequence”/”signal sequence”. Said “leader
sequence” may also comprise, as shown above an (additional) intron(s). The person skilled in
the art is readily in a position to deduce in the sequence as shown herein the corresponding

exonfintron structure by conventional methods.

The exemplified antibody described herein may also comprise a light chain, said light-chain may
comprise or have the following amino acid sequence



In one enbodi nent of the present invention, the

ANTI BODY i soforns are characterized in that at |east

one antigen binding site conprises a glycosyl ated
asparagi ne (Asn) in the variable region of the heavy
votzdomodsy) , sai d VH bei ng encoded by (a) a nRIEH2806/011914
acid nol ecul e conprising the nucl eoti de sequence as :
shown in SEQ ID NO 1:

CAGGTGGAATTGGT GGAAA GGTGCAACCGEEECGEC

DW@%@%%@M&@%@%& ASSRATGV

JKHIEERCTN AT BT RWIPATE) GRAE VETKR TRAG PS VEIEPPS

o S T B

TLSEAGITANGE Y TACTHCTRRGAABE Y TK ARRGEAKSEQABMNGRIS)1 11GAT

GTTTGGGEECCAAGGCACCCTGGTGACGGTTAGCTCA (SEQ ID NO 1) ;
whidhihaytberneddet Gy @ fol16Wing e udl€ic whit edyueneodes a

pol ypepti de having the am no acid sequence as shown
gatatcgtg&E@ctiéa@@cgg’tga@d@héﬁ@my@%ﬁ“o@tgﬁéﬁ@%ﬁgagcgagwagagcgtga

PSSYAVMSW/RQAPGKGLEVWSAI NA
gCa8E£§Fﬁﬁ“W%ﬁ&iggﬁéeiﬂgqﬁggFﬂ§RE§8&%%H¥¥FE¥§UNE§ STEARVEOEEAIRE

VIR of bl tehhgabfi lcfi

°88¢ % ggg%tgf t he hereil ﬁ&é:e |netdQ aﬁ%gogﬁac&g%% al orgip% attattgcatca
gamata@atgmtmmnéggce@ggwcgﬁaagttg@aamwgtamgqygcaqc@tytgecttcatcttcccgccatctga

tgag%a g%h% g%gzltf?%:c%kg%tg§tgc8tigc 24 t@a\égcabt c%gzig %%cg%aglg%lg%?égaaggtggataacg
ccctmzltygggmhtt&&aggHgﬁgtgﬂc5cag@g@a@aaageﬂaggmmgmgactacgcdtds@cdgaao%étgacgctgag
pep tlde/A134 as shomn |n the foI ow ng am no aci
can g R RS PR S A  ERE RE AP APEE IS FestrmeeActcacases
gagagéﬁ%(@d\@p@) 7pr a fragrrent thereof whi ch conpri ses
east 15 anmiho acids; (d) a nuclelc acid nol ecul e
at hybridizes to the nucleic acid ol ecul e of

t
Alsogthe Fight glrivh o rexeme bl a'atﬂ}s’sv yiseqstord hegin apaY, goéll?r)isc a “leader
scqu?r%gag}h?choifs [ﬁhﬁg Js&upL the Zi‘t’.sl:thnitc?ﬁop &Qﬂueﬁ‘SA QBrrkdpBnding sequence

Ad pepti e/A as shown in th | owm ng am no
may he (@ npydeenmprisedl. 200? ﬁ@ﬁﬁlﬂ@@@'ﬁhf@&b@@g}m@ﬂ& 21 -
DAEFRUDSGYEVHHKL VFFAEDVGSNKGAI | GLMVGGWI A (SEQ TD

' %@1% a frag f '
atgg%%ag%c%g[c C%C&%Rg&ﬁ% Ct&ggg %g%t 15 am[‘fﬁlg(S aégll ds by)
gatammgﬂgﬁyc&agmtcgmmegam%tmggmaabseg&éacwmctgeagﬁ%agccagagcgtga

ai nment t her eof t} 0 _aci
gcagb%% af“%?ﬁg‘gg%caé‘%%a%%gﬁ Cf"f"éﬁgti%“”tag}%c%‘?ga%"ééﬁgﬁcawggggm
cggcgkg t@gcg@étct@@ﬂt&:g@@&lg%tﬁtaaﬁlgicﬁﬁﬁgtﬂg@eﬁggﬁibﬁtgaa ctiige acttattattgccttca
egenerate to a nucleic acld sequénce as i ne
gatttgaﬁ;atgcct;1ttacctttggccagggtacgaaagttgaaattaaacgtacggtggctgcaccatctgtcttcatcttcccgccatctga
tgagcagttgaaatctggaactgcctctgttgtgtgcctgctgaataacttctatcccagagaggccaaagtacagtggaaggtggataacg

ccetecaategggtaactcecaggagagtgtcacagageaggacageaaggacageacctacagectcageageaccctgacgetgag

caaagcagactacgagaaacacaaagtctacgectgegaagicacccatcagggectgagetegeecgtcacaaagagceticaacaggg

gagagtettag (SEQ ID NO: 27)
Said sequence encodes the following amino acid sequence

MVLQTQVFISLLLWISGAYG (followed by)
DIVLTQSPATLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGASSRATG VP
ARFSGSGSGTDFTLTISSLEPEDFATYYCLQIYNMPITFGQGTK VEIKRTVAAPS VEIFPPS



one of (a) to (d). The person skilled in the art is
aware of the fact that the term"nucleic acid

nol ecul e that hybridizes to the nucleic acid nol ecul e

of (a) or (b) and which encodes a pol ypepti de which
wa2apsidde of binding to at | east two regi orRCTHP2006811914
13- A4 peptide/ AM as enpl oyed herein relates to a

codi ng strand of a doubl e_ gf randed nucl ei ¢ acid

nol ecul e whereby the non-coding strand hybridizes to

DE(%IB?S@'FRS’ pgl ngwmw@we@gﬁs@mbﬂ%%msn

a the purified anti bod

TLSMD%EKEKUWE%TH@G&J%PW@K&NRGEQ (REQ ID NO: 28)

Asngl ycosyl ation nay, inter alia, be characterized
C : [ o

Altcﬁﬁqg vqu Gid! h%gg ch%% 1% ?lgcgs b%: g&édwﬁaoﬁfﬁéc\tﬂ%zd %gﬁerllcgﬁ-lat is optimized
mmrfminaaepkodwtuan heauaynpd; fiad by the Falbveg; sequencd: he gr oup
consisting of: (a) a heavy chain pol ypeptide encoded

by a nucleic acid nolecule as shown in SEQ I D NOS: 5,

23 Dbr afdracitye godieatagcctraprtqebd wpeptcrde hentchgrtithe

?m_:,po c@@ég@ta%%%‘aﬁ!&@gga%% asclEQéM&gw t§§Qag&J\'%gg@g£Uc526;

% a heavy chai n pol ypepti de encode nucl ei c
adPl AeIdELtE RHEL WHr?*’d‘FE%CT &aFfr?éaFﬁch%a}a&t%f&
mabecybeabtrdta)ctanthori ehaeneoagdesgaapadgypept i de which
is capabl e of binding to the 13-A4 peptide/ Al34 as
shown in the follow ng am no acid sequence

follomaPRI | DSGYEVHHQKL VFFAEDVGSNKGALEGLMWGGWI A (SEQ ID

NO. 3) or a fragnment thereof which conprises at | east
15 amino acids; or WD 2007/ 068429PCVEP2006/ 011914 -
22 - (d) a heavy chain pol ypeptide encode®HBy°He -

nael ektgaactaitnodcesot@ct draytdryby itdi xeggdgoasdvegenzel ei ¢

achel O REUE Mookfleanthauhi:els CaGOdes. A BRkyngp! | de

ichis capab Ing to at | east two regions
0A%% hecqage AR PIREPF 4T QS CSHBMI P IFaF i@ F%ﬁqgﬁ‘%cﬁg
DAEFRL | s YN LR VR AN KGRl | LML AL SEQ 1 D
B R dE R RN
SEg} | Elﬁ\i@tg@tv\ma@ht@@nmacswcm teeus £cah CeAROAPRCAC] ds
VBer ey R gdbdhat maasaager&aeaattch@ aaétt/é&c@ee&gcdeagéla@ or

sai d fra%ment hereof conpri se the am no aci ds on
posh t PoTFa39%98 S9RhHUR $F997 198N 21 BPg 06 CtHREIte
abay e ghab@nygcti @achgaﬁtagbotd:ﬁg(@cga aamtggregpbydageahac

a@% ' b@@@gagﬁgthﬁagtpy&gy Q) g B %Ia§a@ea89gyo héS8ala

alrn w ol 'ow ng" am no aci sequence:
701 ggggcctgga

751
801
851
901
951
1001
1051
1101
1151
1201
1251
1301
1351

acaagtactyg
gagccgtagg
aaaatcégta
ctgcttécca
actcttatte
gaacgagtcc
tctacatgaa
tacagttggg
tttggtectt
agcaatggac
cgeggctgtyg
aacccecegeyg

cagtgatagg

getctgagaa
tcttgagttt
ctgagttcte
gtatgtcetg
tgtagétacc
taaaatttgt
ttgacagaca
agtaaattig
tttgaactat
Cgttttccecea
tgaaacggtc
ccagccattt
gtagcatcce

aacagagcca

gagaaggaga
tgcaataaaa
tectritgtet
aaataatcat
atgtecttget
cacaaaatgt
gcteaagggg
aaatgatctt
atgttttaat
gttattacte
cgcaacctct
ggcgtteacce
ttgctecgey

ctaatctgaa

ctcatcegtg
gtgggatagc
cctaagbttt
taagctgttt
gaatgatcag
caaaatgaga
tttttttect
ttttattata
ggccacggtt
gattgtaatt
tctttacaac
ctgccgctaa
tggaccactt

gagaacagag

ttgagtttcc
agagttgagt
tatgactaca
gaaagtatga
aagaggtgtg
gactctgtag
ttgtctecatt
agagtagaaa
ttgtaagaca
ttatatcgece
tgggtgacct
gggccatglyg
tcctgaggea
atgtgacaga



DI N/ LT@PATLSLSEGERATLSCRAS@VSSSYLAVWQJ(PGQAPRLLI YGA
SSRATGVP

ARFSGSGSGTDFTLTI SSLEPEDFATYYCLQ YNI VLPTI FGQGTKVEI KRTV
AAPSVFI FPPS
VOEDRKBETNASVVCL L NNEYPREAKVQAKVDNAL QSGNSQESV T ERGIGRIMFHE1914
LSSTL TLSKADYEKH CVYACEVTHQGLSSPVTKSENRGEC (SEQ I D

NO. 22) or an L-chain as,.g 9. encoded by the

foll owi ng nucl eic acid sequence:

at at cgt gct gacccagagcc accctga CCt tctcc cgaac
S e Gataes CHoatrane Gt crart Goagaltiz0aace

g@agca@ﬁttahﬁtggegtg@ttacmgmgaaa@eta;gcgaa:raagmecgsagt cta
tltsﬁl?t g 9&&099%%8&%88 gctt%f}&%%":cg %g?tggqtgata ttaaaagectt
cggcg tagcggctct ggat ccggcacggaitttaccct gaccattagca
deet ggaetetyaagfatt Ugen ALt gRIaFesra aaagtcatag

gabi ataairat gect @bkt apet Uggesndayi-acgraagt tgaaasticaaacgt

t tct t t t
S e epntaRt Tt Lot Gron et KOt ¢ ot
TR C agmyaggecaEagt @ehgicgaagat ggetisaney aatttagcac

G661 coaal.eoaqt aacl cheraldasagted GReANAGAg8AGAgLAag9acC
éLgcacct acagcct cagcagcaccct gac

ct ga

Gh oS4 LT R HTARTRE AR e Bt GL LT G RTa bEHEEEAL cagg
gest gagcfdtﬁgﬁﬁc@&@&@@g&geﬁmm@@@%t@maﬁo@bt@g ( SEQ
19 l a:aczcaz:t rgltcr:]atlt aa gl{tta&k%g %ﬁ%tgal{r Eiéft%gaa a

e conpri sing ereln I ne

AQWgI qu:aatt. mcmtﬁhe:thémtwamanm fggeRpggCt
GosPr b@&aaaaltltgmatemlte setfhed bramihe Ryt
consi stin WO 2007/ 068429PCT/ EP2006/ 011914 - 23
200y t%“ﬁagﬁfrﬁt %rﬁawaaglwaﬁcaa% EERTEERY BYPAEHTC ei c
acdd mploectHte amicsdtman uma@E@ad Bad@Bagte, t@&kag@bcor

’ ( C a h aga ano
A N hin et
a293 gh%tt@ﬁ%ﬁc'ﬁ wlgy‘ﬁ@p‘e|%C@i$e%éaawt%t%aﬁqaém%m d
AR echiathat dybadatcs ahatrabhe cotglcetan agddegmicecul e

whi ¢ch d t de whi ch
OLpf it e eSnGaden B ROLYRSRLCE MG L
E2p5Y heatfcabharai tFFg’tHJHaﬁ@ %@F@QSQQZ] @eﬁ@@aagc cagtitctge
@&zﬁFREQQQX&\é@FQ&éﬁFgAEQ\é@%%% |cM€¥a\léV!;aAgt6§Eé9al D

g;rent t her eof whi ch ri ses at | east
i85]a ?ﬂ?cé%qt&st BretCly PRt c?ﬁ%ﬁcr?% RS LRRCL
entiodectdoysaagntabedecaciadogmbec tberdahaty batmadiczes to
tz?fx nygelc%l:tcgaecégq; E@ggg L{Ja‘?: \[QJ céél)tthQM Q&g%g&%ges a
etdev\,hc caa%eof binding to at Ieast
?9\2)1 r @@qt@ﬁ@cenaqgﬁ@agfsa Mcb‘éﬁﬁﬁi"fﬁ @Fﬂ%ca%aas FFHMITIRt he

261 OMA Y caE Nhadbdl 6 eQHRNGRat taaggaatag ggggaagcta

T SR L TR R L G IA 63 | ©
SFQD Iﬁlarﬁ@t@tm@retﬁt@eqmalts@@tm thecstgtzg%cmaﬂ@ﬁgam ds

I@@l t@éaytgmarﬁc%z@atabgmca%ccm géugas‘& t@gscta&ecq

herein in context of nucleic aci nmol ecul es/ DNA
SBYuePREECHEY TRIEEIE T S HYTERET 2af TOAS ufigheratety
8001 ngedtkaart tN@Rgstatcngrntaccamditbhanstad haqrgtetietir t her
Ci r r
2000 b el RO pb AR Bl o PLEL BB nagracage |
é%qlab9¢a§ﬁé@a&c@69‘é‘?°ﬁ@c 135 LEI RN CE BATAP IS BYGEHRSY
desicr hdrl%ggacfae rca¥gdaake  ack PacS38H t0ffcagfitsS 8@ldacgetg

| ecul ar ng, A Laboratory Mnual " d. Spring
B oS TR I L TIOES AR IEGTT Saer iR
P9t oewlggadatg Melceearcay Breteggyd ct@BeerrIPgdAdgRgttag
ASS0CLAlsED) MNOVE4)ey InterSC|ence N. Y. (1989), or
Hi ggi ns and Hames ‘(Eds.) "Nucleic acid hybridization,
a practical approach"” IRL Press Oxford, Wshi ngton
DC, (1985). The setting of conditions.is well within
the skill of the artisan and can be deterni ned
according to protocols described in the art. Thus,
the detection of only specifically hybridizing



WD 2007/ 068429PCTTEP2006/ 011914 - 24 - require
stringent hybridization and washi ng conditions such

as 0. 1xSSC, 0.1% SDS at 65C. Non-stringent

hybri di zati on conditions for the detection of
WrHl/egel®s or not exactly conpl enentary seqURSHRSOY1914
be set at 6xSSC, 1% SDS at 65C. As is well known, the

| ength of the probe and thg conposition of the

nucleic acid to be determ ned constitute further
paraneters of the hybridization conditions. Note that

The \égé%eggqspé%nf%r%h%%%ﬁﬁg&? ﬁg {Jlgq%gﬁhgsnaéf(bla slightly different genomic

smcwb StHid LHIIeﬁIﬁU@EC sc@hdrE rk%ﬁ)ﬂ@és%ffér@& ah &R SR FonSiRflodsO Accordingly
press background in hybridization experinents.

the en}q@dmntsme@mbmgfor ba gkasvy chae] apaly herermneiptémetandisgent |
BLOTTO, heparin, denatured sal nron sperm DNA, and

In c&?&!ﬁgﬁf (i ?I‘ s¥nt SRk ?‘?}P %h asrrlﬂolgéﬁfemﬁ]-:l%ﬁ i nm?ﬁnoglobulm

SI O Speci ocKki ng eagents may require
moleavolds, fel & dNn Aglod, IgEseIgﬁgﬁblr igl¥sz hké kgl clgfdi Igﬁ@h,sIgGB‘ or IgG4 as well as

o S5 e Al ToRsP URHER o BT 48t 3RO Tkt s, P

fragdnien@y el inri© F(abiPeorahiaveic dab Ok d gheglisaHi el mrfraﬁmhts or isolated V-
fragnents may represent nucleic acid segﬁences whi ch

or CPB&icBY (SéldﬁﬁmatF‘E Nat PoRER-TeHPIRSHNE. f81 G integated or engineered in
conégg%dfgﬁdn%%lrk(y ?Q@%gﬁh%ﬁﬁfm@fenﬁ @‘ﬁntﬁ)o%o?e%ule are diabodies

herei n, "ahd whi have a |l ength of” at | east
and moleeules hattdopsise Y eﬂ@a@stqxdcanam eng vehide attagheal to at least one antigen

re I
binaBg e R o & b Hiea PR, adP S P 00Py7. ARBRingty, and in
contexu ©F €id indestiongthe merﬂ‘i)‘f\ﬂrlﬁhlef*@i‘{mbdfyhcaheak!jﬁalsﬁn @0y)” is not limited to a
) cleotldes d nost pref rabl | east 60
Va"api clegion; iges fu U?IPI‘IEIgIP% H‘UE’F’% ‘gatﬁfc aﬁ?tﬂogﬁﬁﬂoéé‘“g parts of said
variabf fé@]ohmrmedhe?ae Whiif (amy Jigé tHeNE€DRE QitRERASIeO8SH combination of the
nucl eic acid Yecu I és al so include conpl enent ary

CDRly 2g ardfers3 aleht varespesdieg iirameverk of s vamtableogioneBesrefore, an
antibgﬁl %%IQC?I%'Of 'ﬁ%gdré%egﬂﬂkér%’ on ?nag%ﬁro bglaizl %Hl&ﬁg%&%ﬁju%hlch comprises,
0 a conplex

refters t ween nucleic

as agiggodnodisg Bife, vihe tCRRObr Iah&aﬁtoomeaCD@nobﬁ glymhr vayiahle reglon of the
bo bet we I nt ar and C bet we

£y SHSRINBRL B4 K HhaoF BACERorarRaRY oy UG YEHOGIRELT Fhyre heavy

chaiD eV Uit the ran6bagi dongad: by tﬂbaﬁleerﬁioaqklg%oéyIIHt@F SC MBS -herein, c.g.
The two conpl enmentary nucleic acid segyences hydro?
COMKISATa |ghfcg§ylzg¢f{ Fsparaging &psy d'l‘lf}Ieg"’H‘r“g?rI piding site. An example of such an

Isolmwbﬁrei* F@atrIané Fglapbfeeﬁe Wy%alﬁlqwﬁé thd he?h uién%ﬁed CDR2 region
ot anal ysi §) or between one nucleic
comrmc@llrs%m éﬁd‘éo plr2e®emcod¢d lyod pdlaie acieh sequense e shavacin SES ID NO:
11) acid sequence imvobilized on a solid support (e.g.
"menbranes, filters, chips, pins or glass slides to
Furthehhab, tiee germ Cedtitedhavelebigeh rélascedd . mbtiied emdfor altered antibody
ntar or co ntarlt refer.to the natura
mo}eﬁ‘ﬁ%’ E o] h?ﬁﬁﬁ‘lzgg?&n@é dﬁ%‘i‘bﬁdéeél ve salt and
tenperature conditions by base-pairing. For exanple,
Said t‘ﬁﬁy&ﬁﬂuﬁﬁ&ﬁam]ﬁo@”fmol&msaré Blsé hﬁr&iﬂﬂiﬂé&ifﬁrﬂeﬁdﬂbed as “completely

equence "T-C A npl ementarity betwee
h”mf’éll WQF‘EQ‘%?SI' é%h@aswt@e@msegmh’a? geperaigeh by i”?i’l‘h"ds KROWhire Hhe art. For

I [
cram By BPAE, B L G, R by Dotk My 32 gomeraed dus
to theg pmofemswn'gmaw whigh dss them@gqj@fga e@nplete human immunoglobulin ¥,
r t ¢

sabelf3FF LA Q' (B ETIb N5 e G0y 1180 38610, 7-86. and
Rauclanbeedt (?ZBOJS)GrBleCNmmB(uOJ, 8R1od4ar0sd strands. This is

of particular inmportance in anplification reactions,

whi ch depend upon bi ndi ng- between WO

20071068429PCT1EP20061011914 - 25 - nucleic acids

strands. The term "hybridi zi ng sequences” preferably

refers to sequences which display a sequence identity



In order to determ ne whether an am no acid residue
or nucleotide residue in a given anti body sequence
corresponds to a certain position in the amino acid
sequence or nucl eoti de sequence of any of e.g. SEQ ID
WOR0746848, 23 and 25, the skilled person canP@&EP2006/011914
nmeans and net hods wel | -known in the art, e.g.,
al i gnnents, either manual lyyor by using conputer
programs such as those nmentioned further down bel ow

As d&uﬁ@tﬁ&? & ing '&pﬁ%n‘d&i Ehgnpiaf th@'t&ﬂrr%htf%d} tt@lafe? 'dB. 1o an IgG molecule

hybri di zat i on™ d degrees of honmol ogy. For exanpl®
and Btgo&ﬁr ap IeGlwhhe h:rlyt Asvdesldfiesr toaaedlf;ed_gc alterd mpnaeonal or polyclonal

anti SC u‘? cf]?%éﬁ? ’r/i\!mttlict{tll@lyn{melt?c%ﬁ% cir%sagbysn?heﬁ%%d antibodies. The

termcC alko relaarto Hetacts edlibodics aarwedll aono IaﬁﬁlaidySEigﬂﬁmM)arts thereof, like,

sepaE G RREALS YA 6ERS T B 8- B S o TG AGF nibody molecule”

also %ﬁ\?ﬁ%%tlb&ﬂyd@rﬁ/ﬁmééeth%%ﬁ&ﬁﬁalséd?‘bbﬁéé ho¥t arﬁf%@yut?&qstructs like
he | ocal nature of the alignnents, BLAST

singles phaen étvrSy(SQE/éfqn antipodifusioni profrinse dslse enmaﬁqésargrcatatvuc and/or
t t
pon T8 GRAR S SRR ORES el iy W bl vrcom

as dPfinad bd:iSiﬂ) ThAntehISP antiRiysinsleoile’t welase glsenwe recompifmitlys produced

of, ar rar u engt hs whose alignpent is .. . -
S o R e R R ELUeS g specificity (&
aganf&?@t[ﬁ AP), W&REIS & fﬁﬂe@%péﬂtﬁ’t:t@r Skt @Mstrﬁ&?rn%\ysc%nﬂ?ﬁéc bat a not

he 'user. The BLAST approach i's to | ook HS
limltbdattme‘émrsmcq°w<’e’rgr Sigieppeditie’ amtmctaafmseletadqumnde tetrp “antibody
val the.statistic i cance of any matches

mde?olﬁngﬁ%gm e{ltlon &y %TPVIdS‘ﬂ'erelPhSisoe mat ches whi ch satisfy

t he user- selected threshold of significance. The
As ppaitesingt abovE elsct eblisagébare tah;mg‘bet cltairsdnitibadyl, chmymcfannbmiy a CDR-

report abase sequ e mat ches
sratpd S e Do A o Bl Eo 3 B PO g  cros-cloned
antibb@R ¢t QnEMthefic amanae c@ﬁ{fablﬁlhg s h&binadefinP glyBdsyR@ibn @i at least one
HSPs) within the context of the entire database

antigel Binding siifye-8-\bablsest ooe Sasdlsarsiep b aedheray ghain defined herein and
bein?%&@%gﬁg%dz g‘fﬁaérﬁttqglﬁetx%ﬁ] i':eesnﬁé-ﬁthrg Stitfb?%h%%rteggéctﬁtgé Wﬂe?é#n defined
“variglge m@uBLm'Sfﬁe @mvtyspbhm]] 15(1k® g?t)lted iwa hea)qytcham/plet G hutl 1s meant to also

el 2 1) consSongfe s SeREd Mo 829 tollford b B e @ rn

‘ 1mm|li]wglc$€ll1m dixedatlaBasSesh it aysbe@he Bandsp@idifgMBDRs $ithies alone or with
ysSis is %ifast r than nultiple nenbrane-based

Pamﬁ THOBSTROBHAS Tiamen e Fvettmpwege’eﬁ%vmamsat igmupgglobulin genes

are afé@ Uk Rled $E86ifdkt oRMiLRvERhf G&afLit Qasigtsesrm. gt lﬂé\?eftdgﬁcrbmm heavy

any particular match is categorized as exa
G chaip ﬁubcéass ltttﬁéilaaeayscompnsméle@lan(dﬁ) oG hn@) pllasypie mageoyis the CH1

a0 505 350 R P ELAR PSRN ST, ol

an Ip@dgofethe mET7)(E) ard Gn(Déd) wlietypt woesplgyei The aallﬂnbdg/hﬁolecule of the

F
RS e BB SR e B et o s or

attendated? Fe-8édeplor berdthgabr Z&npl&h@ntnﬁilﬁﬁldﬂ Ith oae cbadbiment, the antibody
Simlar npl ecules are usually identified by seIectlng

provigeth din ageRTdINCE i Phis dvsntier dt ds Mblythiewnized agtikpdygor “completely
humaa" Lheisdh. | ower scores may identify rel ated nol ecul es.

Anot her “exanpl e for a program capabl e of generating
Accoeemgmnthe aatibagtiseeft deiigventien GlaySTAL Woprisp wrass-clomed aarhodics, ie.

antib %"I%‘% onilngu fged'crﬁ.ﬁa% édﬁggio%ﬁ %'ggg:' %%1%1‘3@ @gf)'om Ol'lf(:) ?)r more parental

237- 245) as known in the art. In one enbodi nent the
present invention provides glycosyl ated ANTI BODY

i sof orms wherein the glycosylation on Asn in the VH
region is selected fromthe group consisting of (a) a
sugar structure of the biantennary conpl ex type



The correspondi ng N-gl ycosyl ati on -nmay predom nantly
consi st of sugar structures of the biantennary
conplex type (1> 75% mainly 80 - 90% w thout core
fucosylation and highly sialidated with up to 80% of
VEM®RAEEe2? M nor sugar structures belong to tRE/EP2006/011914
bi ant ennary hybrid and the ol i gomannose type 25%,
respectively and are al so. ghown in appended Figures 5
and WD 2007/ 068429PCT/ EP2006/ 011914 -28- 27. The
or aﬁlrﬂt?—‘?)?ﬁ}n%ﬁ Qlﬂtll%dyﬂgst) U %i%schﬁect R&eimaThab cfosi-8Bh&N aftbBdies may be
resistant to cleavage by N-glycosidase F fromthe
antltpqdms & sevemhidifforent frampwbikparg: peltgC-framewors. epsdbvmantisGl-, 15G2a
onl_nant nplex [ re
or f I ACHBAN SRTRL i, A SAPRH A P § WA Y€ o raman
framaworks Thé t@nbedort Be (Bglﬁtfmd htdve chains ltive thiesamt fgeterd Rtraemina and each
or to botR antennae. The sialic acid is ?f,tEF ..
omm_nézeglpg;{;es e gﬁqsﬁ%k %logs,tWée seqBences 3y Llatjve &oyserved joined by
thre@%@ﬂzah&l@ﬁ&hﬁnszkr%wlnl 4 %&ageh@nmﬁw db@Fithing lre DSHsACHRE- 3)
| i'nked gal act oses. ing core fucosylatlon i.e

| acki ng the fucose reS|due attached in a
As usedpesgfB. 3 dumde fransaioposeion Elaestp ﬁérwgﬂmea@nébattlan%lbstantwlly
I |
aco UGS A0 Blrd I8N 803508 oy 0, R0 SuAPHOH, OEDhof s
occupyngelwmta mmugpaoglabolipl Bhe frymevark tregieraof an lapidhody degnihe combined

uni dc - Gal ttached t.qQ the .cor u
bl pigph) oL b Bhol GRR kb a0 3b e gne atien he
CDRNTHe GDR'{re gﬂmhﬁla}rrbdpwnsmafcﬁibmhmgtta@.ﬁtapitope ol mamtigm It is of note
acid attached to the tern1na beta 1,4 |

that poyionbt gews:clongg anERAdTs da%%!bafb B T SHAH st (ruman)
anub%Hﬁ Uirhéwdik ! B&D %Qot ﬁhtbe@y Gil&cufed g@fmp?fsanCCB'R§ ﬂ'§mt Rfibodies as

er antenna. by |ack I'ng core fucosylation, i.
descnbcdkuhn@m, hmay U datreduséddie ant timomaeglobulial frnmcwm(k ‘Examples for
framewo E??ﬂe 1y %[9 Ig?x q anrépl%bﬁ}l' Ss%ﬁyyc!fefr%d;ﬁ%é; ﬁ@n%lnﬁdarﬁéwqrgs and human
IgG]I hanmabrgg rracinashe hypg Sugast aat ANEIBOTES aastevwnlint tnear alia, SEQ 1D
NO: haracterized by dontaining 4 (Man4 -->G cNAc2), 5

‘%NhnS-BGﬂcNAcZ) or 6 (Man6->G cNAc2) mannose subunits
in the conplete sugar structure, i.e. including the 3
In o @ntsddi fight PENTIBOD B Gdaifidtids Smdd @Bepfike imtha viapgbl€ Btavy chain region a
N-1inked core sugar structure. by lacking core
CDRLropyyisiag tsrfollpwie aminadci t he fucose resi due
. attached in alpha 1-46 |inkage to the innernost
GFTRESEAMY (sgloutosemaee at the reducing end of the sugar
chain. In another enbodlnent of the present
np05| ion is provided which conprises

|nvent|on
Said QDRI e he ol 7 AP AEOSHIUEBE | n it o

antigen binding site conprises a glycosylated

' ggattea‘é&aﬁg’ag (ﬁﬁg&g%?’&kc {EQ iz Neab) abl e regi on of the heavy
chain ( an anti body nDIecuIe bei. ng

characterlzed in that two bi ndi ng - s
ANTIRAPIY sefogmy Mpx SeppHicele Tl ?f?éa( SRS il eh@gm of the heavy

chain/ari abl e region of the heavy chaln (VH, i.e
conp05|t|on conpri si ng nono- gl ycosyl at ed ANTIBODY and

doubl e- | at ed ANTI BODY, and i s hereinafter
Am¢%@ggrgg'ﬁ%2,s\ége (SEQ ID NO: 12)

(N: N-linked glycosylation site at Asn-52 of a full heavy chain)

Said CDR2 may be encoded by the following nucleic acid sequence:



WD 2007/ 068429PCT/ EP2006/ 011914 - 29 - ANTI BODY
COVPCSI TI ON. The term ANTI BODY COMPOSI TI ON al so

rel ates to conpositions which conprise nol ecul es
conprising at | east one glycosylated VH regi on as

waefooiediBerein or at | east one gl ycosyl at ed RUERIHO6/011914

said VH region, whereby said nol ecules may, inter

alia be i munogl obulins oryg_munogl obulin isoforns

and nodifications as described above. For exanple

| ' ok d [ hhghe chain
s SRS O GRTBECAD K000

b1 speci fi c nol ecul'es conpri sing

N | ycosyl ated, VH-derived CDR regions. Further i
The HeglyersylatonsinpfecedancaNTiBhiYinvaiond Feorereatisetinssaid CDR2 region

o . _ ) ANT| . _
and R S F SR BURL RN NG aOR, (B of ing cavy chain, sid
variablet regibn COpyeirpeentoded\iy avarileld actbspleatleds stemin ib&dAQ ID NO: 1 and
- .nol ecul es,. .i.e. antibodi.e t..do,not conprise the
havipganAmyng)atid sagenpe e M%P%gh%nNﬁh% vari abl e region,
in particular the variable part of the heavy chain
FurteMibre, ANTIBOD®XEof6fms Misconiprid@tr ®sir amthblehaaay thaiutegion a CDR3
in context of the antibody m xtures provided herein,
compriing;thy fpllowgsnHeg aGd sqquelenerely to a very |ow
extent conprise non-glycosyl ated anti body nol ecul es”
GKARPRIgP Y BRI MR BAPKEGMPOS! TI ON conpri ses | ess
than 10% e.g. less than 5% for exanple |ess than
4% for exanple less than 3% _ for_ exanple |less than
élﬁk’f BRy bsenspc pydhe fllyingrulleicoridseaififs | ess t han
0.5 or less of theta non-glycosyl ated isoform as

ggtazféggﬁﬁxh&@gaA@@&étg@ua@ﬁ@g@@d&gw%cwsrzbmg: gfybodi ment, the

present invention provides tor an anti body

" preparation conprising nmono-glycosyl ated and/ o .
ANTE%Q Yeisgfoyme J9ayacQiaprisata Heli aé chaigi whigh yeayshe sharagierized by the

' ,ocated in the variable region of the heavy
fonogfﬁig‘(%)kQ
I

Said

and bei ng devoid of antibody nol ecul es without
gl ycosylation in the variable region. Again, the term
CDR1y RASASVISHLA KBy MADIda) es wi t hout gl ycosyl ation
in the variable region” relates to anti body

I | ' j body pool s which
B e B QTN TS e st 5% o g
at the nost 4% e.g. at the nost 3% e.g. at the nost
CDRZ%G@SS;;BA'MSE@@DMSTWI_% e.g. at the nmost 0.5% e.qg.
at the nost 4% e.g. at the nost 3% e.g. at the nost

9 , t NE e.g. at the nost 0.5% e.q.
ggcgé{fgg%@%@%ﬁé%&)@?%‘ Mgt the nost 0.2%

nongl ycosyl ated i sof ornms as described herein. In one
CDR3n {4 YABPL (SEQ 1 MO i nvention provides a o
conposi tion which does not conprise nore than 0.5 %
' Yool tﬂﬁymb@ are non-glycosylated in their
akmégﬁ?gﬁﬁngégﬁgns, e.gghare nongl ycosyl ated in the
vari able region of the heavy chain. WO = _
ANTHRORY(egamerary erpote additionmlpotedil glypesylspmsited (asnown in the art
i Qn i t. . . i i Cﬂ . f th
comgiiifine Mp KiEa PR IARES i biifioRLENE en' TR, by cains of the
antibedy ... imttreogtld bohsensd glywopylaionditd at dan G0frix ther ronberialge Fe-part

devoi.d of .antjibqd l ecul es w thou osyl ation.i .
(comgspnig o o el e RSt REAY: PP Suflck® B otcins or
- ImmBRMgidal Biskal 500@] Bemeidh, i Mat Nefioriah Cemer foaBidthgology Information,

_r;gipn, e.ﬁk in both variable reglons'of,th% heavg .
Natiqapbkifracy et Megigige). saigihsaw) chiams being op FeraRifsing the gequence as provided

| Is @ﬂ@ﬁ' e \ oyl at ed fornt
ab""‘%:’g‘\‘in%?fy'sfﬁﬁg olg ygg%yeﬁg?c?gr?ylg% ]%jlem\g/ésr?)iyabl e region of

the heavy chain. Yet, this "nonglycosylated fornm nay

nevert hel ess conprise (a) glycosylation(s) in the

constant region (Cregion) of the antibody, for

exanpl e, and nost comonly at the well conserved
gl ycosylation site of the Fc-part, in particular the



As docunented in the appended exanples, the
separation and characterization of differently
gl ycosyl ated anti bodi es, e.g. immunogl obulins
reveal ed that the glycosylation of the variable

- Weioomse t he heavy chain has a surprising iBIVERge@11914

on the antigen binding to AP peptides, the diagnostic
val ue, the pharmacol ogi calpgorofile and functiona
activity. The purified antibody nol ecul es nmay be

In o%%&dﬁzﬁgltbpth TRBR| N ehfich, i ARTIHOEY Yi&hs R @akRYized in that

and epi tope nmappi ng 2607/068429PCT/EP2006/011914

at least e antugaebsmgg smnmscsﬁ)a Piqedylaigd esparaging bfen) Aothe variable region
dISSOC at i of. regat e and mi croscopi ca
°f“§#%?9 6?n53%%?ﬂgm?g%8¥§ﬁ£¥6id pl aques in vivo and

(a)

(b)

(c)

@

invitro. In one enbodi nent of the present invention,
t he nyaleic hdieé eholehille Bab)riong thh eudiesiikdBeigveCONPOBWRI HDNEQSID NO: 1:
capabl e of specifically recognizing the 0-A4

o PEREC AT ERRY A Rl EERPBRT R G ARG qoac

a gm@mfd(mwb@ﬁmﬂmca@ﬁmreom CAGCTATG

- ebraoAGhERBRG o ABEGoT e e FECAZHEA b HRimoa

pabec%ﬁ%@chﬁ@TGWémeGe@gawmAAc
nmeans 1 n accordance with this invention that

a n G@WWHT@@G}S%’%W %&Aﬁ&%q@CTGTATCTGC

NSRRI N By R AT der PR

heGEG@TMGGmmmcmmAGGCﬂﬁaTﬂ@EMTm@G'ﬁTATmGAT

o RS Rcar b Gk A RS Gromavo: 1y

f3 A4 peptide as defined hereln and anot her, not

r ek ah@éc b8 inkectle Wich Srcbdespgt Fudérhaﬂiﬂg&l’fb&fmm@ @¢id sequence as
APP-reIated roteln/peptlde/(unre at ed)
t eshoemnde BEQIP NQ@cZor di ngly, specificity can be

det er m ned experlnentally by nethods known in the art

anéV‘E‘PNE@@Ki(ﬁ?V@P@GSEREﬁCﬁR@G@Q‘FSSYMWVRQ'NFGK@EEWVSANA

met’hods conprise, but are not limted to Weste

bI @@@RTEYMVK@MHSR@@LSKNTW«Q%@W@EHEM@GKGNHM
ﬁ%cs@ﬁévmg (§€6ﬁb‘ §6: bhey dﬁt <l tcﬁg,%étﬁﬂg the herein

va ues as, Inter all |Tustrate
apqlrémde dsmﬁmpqsshtw Szﬁﬁ@ep-epabld e’-:gwauﬁ tegepepdingssay)
is routinely enployed to map linear epitopes in a
pol ypepti de antigen. The primry sequence of the
POd ¥RAHE a6id heec¥nithaerybidikes uc the atleel avidomolaadlé \bﬂ(eﬁ @r (b)
cellul ose wth peptides overl appi ng one anot her.
r edfdg Whichoencesiesc & rRodyPSPtiftep MhtsBs 1shgapabie %fn'?m@aayt% @e b%A"'
test ah LR ni ze a
Hg?l&?Aﬁgﬁf%l8%/%‘??%%%algg&ﬁﬁam gégﬁgﬁtlne col our
devel opnent (secondary anti body with an enzyne or a
dyBﬁJ§4UﬁBSGﬂT&HEHQK&hEﬁ@ﬁﬁxﬂﬂﬁiﬁGaMIKAdﬁGGW@ﬁAphﬁﬂﬁm ID
gy rogenperoxi de), by a chenol um nescence reaction
| ar means known in the art. In the case of,
|nter alia, chenolum nescence reactions or the use of
a GecnsanythéletOwEisk edthprizet athedy]5 dohigo addst i on _can be
guantified. If the antibody reacts with a certain set

of overl appi n id ne can deduce I Ni

e unie SE il ol B e miteE A Roikt BH or
r eaet Whith ¢pe&ick |4 ﬁawefptme/evh&maﬁpéa@%l@ro@wﬂdﬁcg tdNat least two
accordance with this invention

WO
208gioosethe Bays prride/dPd pe shiown in g followiag smine agislsgquence
can reveal two distant clusters of reactive peptides,
whi ch indicate the recognition of a discontinuous,
i.e. conformational epitope in the antigenic
pol ypepti de (Geysen (1986), Ml . |munol. 23,
709-715). In addition to the pepspot assay, standard
ELI SA assay can be carried out. As denonstrated in



- 33 - acids, e.g. by at least four am no acids, e.qg.
by at least five amno acids, e.g. by at |east six
am no acids. As shown herein and as docunented in the

- appended exanpl es, the inventive anti bodi es/anti body

. Wipleuesse8 detect/interact with and/ or bind tREERB06/11914
regi ons of the (3-A4 peptide as defined herein,
whereby said two regions ajje separated (on the
primary structure |evel of the am no acid sequence)
bYD%EPkﬁ%@GY@Nﬁﬂﬂ@ﬂﬂWFFAEbVESNRI%MEHBJVG@V&qgueﬂﬂﬁa D
separating said two regions/"epitope" may conprise :

- molN@: Bhen seven, anino acids, nore than 8 amnino

acids, nore than 10 amino acids or even about 14
a r
penif gE Bl o Fifork B8 M G SEEND RO, o ¥icEoftbrizes ot east
or lpardine@cidt i nuous epitope consisting of said two
regions or parts thereof; see also Geysen (1986),

o BB P B b2 Pt compie

di sRinBLEdAGH P&itmi3do $QHE 6A 9e§n@€mm5eﬂsm IbMN®. 3; or
primary sequence whi ch cone together on the surface -

when t he ypeptide folds to the n?tlve protein

@ (Seryeleig f@équlee'?f’emfemﬁe%ene@%@ LG AT sequerpg @y defined in any
Celde fita) toRB- 6) - The antibody nol ecul es of the
present ‘invention are envisaged to specifically blnd

to/interact wwth a confornational i tope(s) conpose
The gersemaliied dosrarsisngvarg of (the face ghab rqge (“Bugigic acid molecule that
R OB 19y Sl S it i
capabla\o€ binding tanelchdoug kdgldrxs 0a ol -iAgiepeptidd/ At amﬁqmsyeeh hekein relates

i ndependent dual ecifici m no [
to 2 gpding stFAnd Ay fup ng Pﬁieﬁlo““& fd%cuigftogﬁca@ "?‘&fﬂb@é & nén-coding strand
hybridfded {oSthe hRRE fRhfHQS nubRi tiPmdlct i of@) Al Bp aci d
stretch conprising amno acids 16 to 27 (or (a)
part(s) thereof) of 13-A4 (SEQID NO. 3). Fra
As popntgsh prisalgive; Hespurdied cngih E@Jﬁsrﬂies@wsunédg% %FWH' defiped Asn-
S t
glycdr%gﬁ{mr? ?ﬁg infbk a!lg I"’lﬁ m%ltﬁ%g ﬁgﬁfﬁﬂggdeg(glﬁg as Iarﬁtgltétﬁﬂ?)g I)‘n;]ecgle wherein
the verighle sEn qommhlmge gywosdated Aab ig Wmnram;memhﬂayy chain selected from
th transfe Iedfhunan enbryoni c kidney cells containing
egpwgcgﬁg 358 barr virus nucl ear antigen (HEK.293 EBNA,
Invitrogen), b) in transiently transfected Chinese

hajrs b deavyvahiain odypeptideGirichdeddryta aycldicadd afplegule as shown in SEQ ID
trang&gfg %;C§S cell lines (CHO K1 and CHO K1 SV,

Lonz 100g7¢8). The three different antibody

nol ecul es (non-, nono or doubl e-gl ycosyl ated) may be

s@pan atag chyin ppBpeftide hpving theadtin®atic togpace G0N S SEQ D
proteln A g rification, cation exchange

chr ot ghy as well as size columm separation as
detalled belom1 In one enbodi ment of the invention,

tp amnthlamiinpel @ dnSode@OYIDMRRRY Acyd mbredueﬂﬁt hbridlizes to the
in a CHO cel | rﬁaﬁ)letritlia HEK 293 cell, preferabl

CHO- Bedleig amﬂﬁmaee%ﬁ oF (Bt WBRICRIAIE BOIEPERIR hich is capable of
d
. Db B YR A DA S, i 2l scquncs

well known in the art and conprise, inter alia, the
CHO cel | sDAEHRAHP Sy EEVHHQKkNFHKEDVGSNKGAHGUMVGGVVDA

2007/ 0684 6/ 011914 - 34 - experinmenta

part, Iikéﬂ%§%§5@?§? CHO K1 SV cells. Commonly used
HEK 293 cells are HEK 293 EBNA. The reconbi nant

expr essiragmant thetvef ghich osypadesds least V2 amineacidsntorbody i s
carried out, as shown in the exanples in a eukaryotic
expression systemin particular in CHO cells.

However, further expression cells, i.e. eukaryotic

cells may be envi saged. Eukaryotic cells conprise,
for exanple, fungal or animal cells. Exanples for



(a) reconbinantly expressing a heterol ogous nucleic
aci d nol ecul e encodi ng an anti body nol ecul e as
defined herein above in a mamualian cell, e.g. a CHO
or a HEK 293 cell; and (b) purifying said _
wewmiseant | y expressed anti body nol ecul e byP(E/FR2MeHEII14
conprising the steps of (bl) protein A columm
purification; (b2) ion excfyange columm purification,
a cation exchange chronatography; and,
Ef )i OPRlaY chdiP 3ty Ipage B O N LRl BT Ridleldint @R hPidizes to the
e purification otocol may conprise further steps, -
li ke misriewn@ad wif@elntqf 4v)i avd whielpencodesca pelypephida which dh capable of

col aredind 2k EE R Bl ol TR K TR RREM pcBoyp e fotoving

|nactﬁma@mgmg§hgﬂ§ and/ or viral renoval steps e.qg.
Vi a filtrations/nano filtrations. is also

envi saged _and feasi b I certajin
are repeal AFTIIESG m&rﬁgﬁ@i&éﬁéé S ARG phFiPoa
st eps nay(gngg@kygg out) or that certain steps (e.qg.
si ze excl usi on chromat ography) may be om tted.
Protein Ais a group specific ligand which binds to,
t he PEG#dpashivat regioss of gfpeenof pEQ IO NQ. § which comprises at
synt i %ﬁgf strai ns of Staphyl ococcus aureus
and 2%%! Q%F§?£5 therefrom and coupled to
chr omat ogr aphi ¢ beads: Several types of ge
pr epahatebp said tweregivas bathke §- A‘bm}mdc ARH on said {Mggment thereof comprise
2007/,068429PCT/ EP2006/ 011914, -
s Up et IRATATR 5410 QFRABAN Jit & 3R BB 4 e col um i s
washed with 1 MTris/HCl pH 7,2 and the antibody is
The sout-edbnafiedddtiBody (@ ﬁtgexbﬂ@hfi&d atibbdLofahé thvention) may also comprise
Cat.i on- exch%n%e chr.omat % exploits interactions
an Lichpipadth theoflp V’élai?“'é‘ii%cﬂ‘g ‘5\” ups in a stationary
phase and the sanple mhich is in the nobile phase.

DIVNTQSPKI‘E&&PGERA’DDS@&GS@S‘J&SSYEAWYM@W’RMMYGASSRATGVP

8 is used, the foll ow ng _chronato hic ste
ARFR BSOS BT L AT U VRIS K HEBGRT HARPS VELEPPS
DEﬁ%bshing mntﬁ OOYERF§betIC aC|dRL§F§ th%bgﬁFF% STYSLSSTL
TISKhﬁﬂﬁﬂﬂﬁﬁHYﬂK&@ﬁﬁmMﬂiﬁfYﬁKSﬁmR9EﬁQSEQé@§ﬂbﬂ2250 nM
sodi um acetate (pH 7.8-8.5) and 500 nM sodi um acet at e

or anfBbhafn & P e enoodlite e OUbUIBuOERRCR Byuthiti © ©f

nmono- gl ycosyl ate& i soform fraction are normally
gatatgtgxttg@ccagggqq%gcg@cgtgaggmgtcg:pgggcgaﬁ@gqggggcgqtgaggtgyagagmgccagagcgtga

gcagcag?tag: rggg&tg%%%cgg(fag?aémga%ggg g%%ét?t%aglg{#g%c% eéc‘égﬁ%g% a(l]actggggtcc

cggcg‘a’gﬂttb@ ggdtuggdcdggcm‘sggattttsctoe@sccat@«igcegccgqaucblgbﬁgattttmaafattattgccuca
e colum with 50 i nMacetic acid | oadi n

0,
gatttetti?éatw@itgmﬁt@&ca&as%gamﬁtﬁaaaiiaa@cstﬁ@s?agw@facgitﬂﬁicw%icafpsccatctga
PR BAa6 itk ot B8
tgogcBi a0 ALk Abthadd Rt AN R ARL ORI deuatancy
CCCtCmtqggﬁtﬁ@Ft‘B’S@Egﬁﬁﬂ'&ﬁ@ﬂcagﬁgéﬁg@‘i‘aig%‘gE@aﬁf'ﬁﬁit?‘@ﬁcctCBgcalgH@CCtgacgﬂgag

caaaéca Eac @F%%@%aﬁgﬁ%ﬁa&%&%{o ag t %ﬁg%&gﬁgg&% ?ct%c)f%%&&a@éa%gttcaacaggg'

gagagtgmgt(SEQ]ErIéOnEr)nal ly eluted, by the second salt step
t he non- glycosylated isoforrn is normal ly eluted. In
ad Dt | b el )
s o T TS FE TR aFiodd iepDe Solthtas B ke gifined Asn
glycoylawdri ingthadieevit chalf tray fpmmq:mdpnbﬁr aﬂughmcha[romtmmg feoml the group
mashing the columm at pH 4.5 a salt gradient is
consisii®9fad from 50 tri M MRS pH 5.8 to 50 "M MES /1 M
sodium chl oride pH 5.8. Here the doubl e-gl ycosyl at ed
i sof orm, nono-glycosyl ated isof orm and
non- glycosylated isoformfractions are nornally
el uted separately. In the follow ng
doubl e- gl ycosyl ated i soform fracti on and




WO 2007/ 068429PCT/ EP2006/ 011914 - 37 - Ani on exchange

chromat ography in the flow through node foll owed by a

concentration/ diafiltration is an alternative

purification step. Q Sepharose(r) is an exanple for a

WEHDTIOREP t he ani on exchange step. For exanf@/ERHE011914

eluate fromthe SP chromat ography nay be threefold

diluted with 37,5 nM Tris/4C pH 7.9 and passed over

a Q Sepharose colunn pre-equilibrated with 25 mV

T(a S/ﬁﬁr}ﬁ E\Mu? 1@9 %ﬁ&ﬁ@d bg Btk icidheale b$shown in SEQ ID
| ected, d to pH and concentrated by

uI t r HQS: t7rék %m‘@él ng e.g. a Hydrosart 30 lcD(r)

nenbrane In the follow ng the concentrate may be

f" &Qﬂ; - RAbwe th
, lfgﬁ@lﬁ%l Eﬁ% ﬁ#?]néecﬁ%%@tlsraégist @5“%95% Sf | ‘gat [ %%62
pr otd)KbIS ?ﬁayrm so conprise as an additional step (c)
an anal yti cal . chronatography step, like the use of a

mb Ee jﬁggf 5113{1} BRlypsp mt“nld? Srllcwg I %%Fl 21‘.1@%? ag gh{églgciu‘cfet &Bts 1'r11ybrifiizes to the

the andleibady melkadebesa) and veiloh aeodd.a Ibdlypfmpﬁde which is capable of
enbodi nent of the present inventijon, conposi tion,
ant | Bodipgse Bsat-at |96WdéfA%ﬂS|SB%ﬂyln;5'beoﬂ°“P‘§m§@8w0&éui Sequence
conprising anti body nol ecul es as descri bed herein or
anti body WNEEYISHGFEVEERRALELE D VOSNRE AIRGLAVEG e
above. In this enbodi nent of the invention, said
conposi t i FEQUANQ:Ses nono- or doubl e- glycosylated
anti bodi es. I n another enbodi nent, said conposition
conpt,j the
ét?ﬁﬁ%*ﬂ%?%ﬁ(@%‘d%ﬁq‘tﬁﬁbﬁﬁ%ﬁﬁ@%ﬁ21?5*?”3"%2“%#bod. es
and said conposition is derived of antibody nolecul es
- viid) cha lighe khdim gokybsmids whended hy iarmuelpis agisy meletwe thaghydwidizes to the
In cant d e
pool ..nuFl%caatc J mpgccgle ﬁ?‘iﬁuérngq’g‘i“"hn%%g@ésa% @ly&%&bgfﬂ%h is capable of
doubligndihgy/ Qs Yeat &b febiont be theef-id peptidepfi oy shpwhfin tHeefollowing
heavy chain(s)) antibodies which may have been
i ndi \PWHEFHM"&SQ%@PC& ed and then are conbined to one
m xture. The antibody m xtures or antibody pools
provi ded hﬁ@mmyevmqmvﬁ@&smcsm@mmmvvm
and SOWbdoubIe %Kécosylated anti bodi es as defi ned
her ei n. 1330 envi saged are the ratios of
- 30170 to 70/30 Yet, the person skilled in the art is
awar t r
UG B 81 5 RS of FBRGR SBOISALES 4o s
alsok@ﬂﬂgemnnogﬁﬁﬂo, 20/ 80 or 80/20 as well as 40160
or 60/40 may be enployed in context of this

e L R e SRR

moletthl&s/DN\Aersequancesomayi shte dmutybedgat;mssayddat esdngmi or mnon-stringent

ycos ted an ef i ned her.ej
condfopy fo 6F ol 1t GBOC B 4S5 ORI B oS0 ST BIG Ton Sriigint. Said
hybnl@fz@ﬁdnd&dldhﬁhs infhyeHeCestalished dbadidiyg tosaﬁxuéntionaicbragmnesenbed for
or 1n.a.p arrraceutlcal conpositi

exampisy im $asehroakpRysseh Hindecy el Goning, éﬁﬂbwawwgw%@ £qldadring Harbor

Labo(‘i*?c)ryalq Xa ﬁ(‘)(ﬁz uFﬁBEle C@ﬁr?en@?ro@lﬁ%isﬁﬁﬂm&%? Bl(ﬁ%ﬁpr(ﬁébrﬂgubhshmg
sites with a glycosyl

Assoc;al;es rm@ tWﬂmeIneetrmrycc KoY. @9%0ntyi Higeine rand fHames |(Edﬁal)y"Nu01€w acid

hybnﬁg?téc?rh ’a pd'% %Iaé)'p}:] bl%'hlé{-igﬁlie? agfor r‘rDtvif SH]H%&% [?é (%ﬁ\f ’Hu%dsettmg of

condm@ﬂ@ Isi welhgyithinetha nkillgenthd anidam gldsctah ébevdetednmined according to protocols
cosyl ated As nd t he _anfi bo lL.ecul.e(s
describigh 11 i 1 (B RGP REDFGoST 108 NpEAieige sequences will usually
glycosylated Asn are devoid of non-glycosylated (in
respect to the variable region of the heavy chain)
i soforms. As pointed out above, the term "devoid of
nongl ycosyl ated (in respect to the variable region of
the heavy chain) isofornt relates to



- 39 - 2003, Neuron, 38, 547-554). This and

post -nortem anal ysis of human brain tissue suggests

t hat phagocytosis of microglia cells is

mechani stically involved in the plaque clearance in

WEZI0T/068¢281 | , 2003, Nature Medicine, 9, 44845T/EP2006/011914

Therefore the anti body of the present invention or

conprised in particul ar imgaharnmaceuti cal

conpositions is a human 1g@, which is mainly
requrr€§ g&r:thlyﬁnJh%oﬁca%dol%ﬁfﬁg%hm%xﬁ%%%ﬁ%§ 01 1RSHEBAG SDS at 65°C.

ficrent 13-amyloid plaque | munodecoration of

Nontsrrmgarrtt hﬂouiw@gomfcmﬂleonm\femttﬁmrdetebreonmoﬁtlmn@l@goush@r not exactly
comPlQ%grm{rl Sec\]/ %%Truh’ SF,? % 6&S§C %gp\glexrﬁgﬁf AeSfl]; %ﬁ(f('n Wi, the length
of tm:r @m@atanﬂ(xhﬁa:bmlsmcﬁn panyd mucderplmﬁﬂums be rtleh:uﬂﬁlﬁd cohdtitute furthcr

anti bodi es referably cross
ParaiF 5 G AT OrEong oS ANF PAGTaR A b G above condiions may be
accofl@RiHeBahiogh thEQhicllidéid SndbZ&IbSMhRSUbRAteARHERANS &@@ents used to
this proceSs is dramatically reduced, so that only
suppgaisp ubackgroundy i, hybradizatine pmemgntéoﬁib@war alpckmgofreaggnts  include
ib a [ 0
Denff A €201 PRTCE RS | 0y A BRI Ot yomerly
availdielb gtrersictani ifedmubatiphs. T}lwoiciueiope:rfl qpbceﬁalb]@kfngcﬂesgemm may require
t.he. A13 Dodart, 2002, Nature ur osci enc
mod sy OfSHp. MTIAACORe YT : SHEAURG, 2B | Deat | Hodgms vit

compHtibilitg H?m ﬁﬁ&t:lé& 1M ERbledBedThkd UWoBipried rﬂ%ﬁemsa&dthe above
doubl e glycosylated (in the variable reglon eav

desciibedi mylegiies; Juch fogrpents map dvmesrisyiclgic ag éwﬂgeswduch code for a
|

oS08 ool L T8 By bt b o o 8 0 o

hereis pdndbthachAfa3e mbangtieafsit least 18Inugeotaies, prafer@8 at Basid e, more preferably

at le%ﬂfé,glﬁlgrieizp%éflé{%&ggo&ta? %é%%l:e%?eggg%: gxélgtAqf\r!SfﬁPa%Pyt :ia.tqgasst 3% nucleotides,
eveni MbRr preftral L) 1du8Y 4@ rRi0le6td rdnl hest t;ﬁef@tﬁbryahﬂ leﬁﬁydi(p intcleotides.
| owering effect (Du, 2003, Brain, 126: 1-
F““@Bﬁ%s?‘{‘i %‘hé‘”%fm‘tl?%ﬂ‘isrﬂ’/@?h F‘iﬁtr?dh’&y“"ﬁe anyff H‘ieﬁf%‘ie’é‘ﬂml%"‘d nucleic
acid %ﬁ»llécgleQ Blsb '1r9:¥Udg ct) [E‘r&ﬂfir%"ﬁ)(grﬁ&vts, lgBr ki veY 4 allelic Jariants of these
formof (a) powd s), let(s), (a) solution(s)
molegipley. a’ﬁl}irt@ealbselho/br) xzrg@n@mbp@efmt@ﬂ cpaples dafwees évenpucleic acid
sequéHchTQP{ ﬁgﬁ@hﬁ; l@ é&psfblﬁﬂ%e u:ﬁé&% f:()]{qglgmcn%ry G and C bases
and Mh&ﬂ@llpk:ﬁ’ﬂﬁtﬂ"}@l\&ldd aﬁiasdmo d"lestsh)abown bundienayisr farther skdbilized by
IS referred ﬁt said harnaceu%rcal aggositig$, .
base 6‘6? Thiaferaetg £ SE CUPIRIPHRIY QUEIFIE 4P PeareRessyogen bond in an
antipf@lléli corfig@istionl AdiybHeRAtion [daghpharBiybetiohfiddmaelution (e.g., Cot or Rot
pharmaceuti cal conposition may be particularly use ul
analypis} of Retween AGrBwElelp faciotraBNG g iPESENt 4R dolpfion and ‘another nucleic acid
[
sonETANGARARE B4 KR AERAE Ol SRELEAD DY s sids
whiclareypt talle rtiava:beteatfere&i) ’Bmltermsaomp@dmﬁ)ary hecauoplementarity refer to the

r.ebr al rrh h a ol do €, ..

natorichRARE oy AP BHCTRP Ml aRa <o bty ngions by base-
pairiti) (Fof ewmpaalthd samﬁter‘sa GeTabids totheGongplembtiry sequence “T-C-A”.

&harnaceutrcal conposrtrqg of the inventjon js, 1nter
Complementarify briuegl i % SnBlgsaArder Mplgsvies maybea pyial aingy higenly some
of thé %ﬁé‘@ﬁ:'é@ﬂis Yindor 3¢ RAY %@tcoﬁ'tp'lé?@l Lk fordl Yorpltnentarity exists between

meri zati on of anyloid pl aques. Therefore,” the

smglm@da%;nmnflzseﬂw grreroel campgmentarigp bctvmeesemlerc acid strands has
srgmﬁ&“? &Yféc?s nD l{hg\éffﬁ?&lcg d Qtpé?\‘g h&’ %t u&@% acid strands.

conprisin nds e nvent ised
This fsaf ptdnieulhf matonemte mfa:rmhﬁbzmnod OCREHONS, whlch depend upon binding between

di seases/ di sorders. The term "anyl oi dogeni c

di sease/ di sorder" includes any di sease associ at ed

with or caused by the formati on or deposition of

anyloid fibrils and/or pathol ogi cal APP proteolysis.

Exenpl ary anyl oi dogeni ¢ di sease include, but are not



Exenpl ary anti body concentrations in the
phar maceuti cal conposition nmay range from about 1
ng/ m. to about 200 ng/m or fromabout 50 ng/ni to
about 200 ng/nL, or from about 150 ng/nL to about 200
WiyZ0GT/068R9r clarity reasons, it is ‘enphasi zed@GIR00pHE14
concentrations as indicated herein relate to the
concentration in a liquidg_in aliquid that is
accurately reconstituted froma solid form An
nucl@d48QVsrah@ mul ation of the antibody nay be prepared
i'n a pH-buffered solution, e.g., at pHranging from
about 4.0 to about 7.0, or from about 5.0 t o about
The derm "lbridizingr sequenges”yprafstbly Biems tEsemvsntss varchdmplay @ sequence
h C
1den{1tE'a(§f ﬂal asP lz{b'% ?i’ﬁ?ﬁg}lﬁl&_a@ ]gﬂ ‘é%‘%beirﬁret Eﬂe?erszyg? Eea& éd‘%jeeven more
prefeﬂﬂiﬂy at leadp 0% patiawidrl p pleénred rag east 80%s imdbrdpidrfi@nsly frbferred at least

buf fer concentrati can be m about 1
0%, B5mrFRRre GPHEP BT TSGR O BB SLP AT R Nge identty
withQ- ficleicOfRid RGudidé hiefesaibkdtdpevel@sbdifglad Atibedy hoRbult oreover, the
fornmul ation. A tonicity agent may be included in the
terma iy b apE fequeneeat pmfer@%y FBTH Bt queRecs: epéing yan gmiipery molecule
. Lo |
i B ep SR, 90 L MpRSRILS: ! O OB s
60%camponm'mpra‘fcrabiytah haagtr'lﬂ%a pafticalaily preferiedsat lesstgdl%, rawre particularly
i nati ons

preich 4 Gt S B0 BT Bty e 237 gt pppferebly atleas

97% adbnaeusitl 81 dbiha htia BequendesPtHeninGbody inidMuBhis Ayeabédtitgin above.
or hypot oni ¢ sol utions nay be suitable. The term

|soton|% denotes a sol ytion. h VInE the sa

In aceRyARMER 0PE HBFRBY BRIV BF [P HCRSh QhPEFER fdeniy” in the conten

of tvﬁpﬂp%cﬁ@ nudkie N oP BS100h G sébn @ fefefOtd W Br et b&fRences or

bl ood serum Tonicity agents may be used in an anoun

subsesfuergds® ihat Brenhe senaby that3gee awpecified psroentagn off amino gpid residues or
n 3 n c y: ,

oIl 100 i 05 0B U o4 SR G RRTEY 10058 i, mr

prefeadhdyy ey %St(ﬂi%ﬁddlhﬁ!)fﬂh&ﬂjb(ﬂh[ﬁ(h@ﬂtdl digdsd fmdhmimum correspondence

heformat ion of particulates in th . '

over G, MR PoFIPFET. FonlEe DEPEe Ieron a5 dipfaty vine o sequence

com;ﬁlﬂﬁérﬁﬁtgaﬁﬂi&l lad) (khbl'ﬂﬁ ipahy @Ny e by | maear Bignaknf aid yisadi 1ﬂspect10n
esters (Tween), léis %{; %yl ene al kyl ethers (Brij),

Sequgnagy Ihbﬂ%)fplb%ﬂw ef §feRier YIS Hiey(\)\t,y are considered to be

subs(?%gﬁylgégﬁnyr&)ﬂl %’ﬂﬁr} gg(iie\(f:lﬂmbﬁra@%y ﬁpi)ﬁlé‘su%‘)%gljdgﬂgfcment of 2 test sequence.

Prefef®DSihe desasibed r@dtchﬂxysc»@@t hydgaonabaribat laast hlxut 95 gm?ijammo acids
are po 40 | d. r. rk. .

or LB I P kR YA LS n i o

nucldoﬁaéiﬁﬁﬁfrdgthT\mm f&@iﬁg)shlﬂm&fxem el know how to determine percent identity

v AL SRR, 2R Lk S0 TBBUAEREh 3 b Ba gk busTaLw
com u'Ee@f[ﬁé%x o (PRbMpsonetiiy] ABRs Heky? (BI9ARI4%573.4650) m}%mm (Brutlag

under the trademark Brum Exenpl ary concentrations of
Comp.kifpa Biaseit 6 (EBP0L 2AGa45 )k avimapsan thg aB01% t o about 1%

w v. A lyoprotectant may al so be added in order to
AlthdigRURCEASHSE L %Gh ﬁg&dah’? dbRHLnSBLr 1{1t§nﬁ1 n&-ﬂamemﬁg Bdletions or

§a| nst destabili zi conditions during t
additiope prhidqhenses, an., gﬂpﬁggsgs caigﬂat@nathm qn qugwppted manually to avoid an
(o] { I

overess%%g%%netaeﬁkg 9’ f%leliltrliﬁ ( I nc?fgﬂ% ?l(r)r\g%{%? tdoégg Qg% %H%I%? %aﬁ{;‘qm account
in 1tsgldymﬁy edzliculatamd Alvb nwaidebled® thossdavidi skillaih ahis e, are the BLAST and

LASEASh Heed 0 SRLCN5L ts YEREEL S i 8 . . Mol

In one enbodi nent, the fornulation contains the
above-identified agents (i.e. glycosyl ated anti body,
surfactant, buffer, stabilizer and/or tonicity agent)
and is essentially free of one or nore preservati ves,
such as ethanol, benzyl al cohol, phenol, mcresol,



- 43 - about 0.001 to about 1% of at |east one
surfactant; about 1 to about 100 ni M of a buffer;
optionally about 10 to about 500 mM of a stabil i zer

and/ or about 5 to about 305 mMof a tonicity agent;
R 200745B128f about 4.0 to about 7.0. In a prefRYEg006/011914
enbodi nent, the parenteral fornulation of the

invention is a liquid or lypophilized fornul ation
conprising: about 1 to about 200 ng/nL of the herein

Evoldgs gr%b)e do@Bow: siktall e Myl BioR Qusmg@m ADE 4 BEDYhe BLASTN program
CSI T ON, 0. 04% Tween 20 W QO mM L-histidine,

for mpgigicravidSisaranses useaps flputss Word lan% (W) Bf Lh.airrexgectation (E) of 10,
M-~5e DQdi B om d:'ah?tinp(ﬁrb%m Siadls. F6f 5(11'1'119%%19 @c@ﬁﬁ&a’é GhPBLURTP program

e I nventl SO conprises a
uses fal defatlést 4 wordtengihr (Wé) of &, andL&n wgkctﬂtlcwf B e ltihe"iimBLOSIMéZ scoring

TN L L p———

exped2fio{¥) 96 ¢0,04:L5, N=4, and a comparison of both strands.

Moreover, the preseht invention also relates to nucleic acid molecules the sequence of which is
degenerate in comparison with the sequence of an above-described hybridizing molecule. When
used in accordance with the present invention the term “being degenerate as a result of the
genetic code” means that due to the redundancy of the genetic code different nucleotide

sequences code for the same amino acid.

In order to determine whether an amino acid residue or nucleotide residue in a given antibody
sequence corresponds to a certain position in the amino acid sequence or nucleotide sequence of
any of e.g. SEQ ID NOS: 1, 5, 23 and 25, the skilled person can use means and methods well-
known in the art, e.g., alignments, either manually or by using computer programs such as those
mentioned further down below in connection with the definition of the term "hybridization" and

degrees of homology.

For example, BLAST 2.0, which stands for Basic Local Alignment Search Tool BLAST
(Altschul (1997), loc. cit.; Altschul {1993), loc. cit.; Altschul (1990), loc. cit.), can be used to
search for local sequence alignments. BLAST, as discussed above, produces alignments of both
nucleotide and amino acid sequences to determine sequence similarity. Because of the local
natare of the alignments, BLAST is especially useful in determining exact matches or in
identifying similar sequences. The fundamental unit of BLAST algorithm output is the High-
scoring Segment Pair (HSP). An HSP consists of two sequence fragments of arbitrary but equal
lengths whose alignment is locally maximal and for which the alignment score meets or exceeds
a threshold or cutoff score set by the user. The BLAST approach is to look for HSPs between a
query sequence and a database sequence, to evaluate the statistical significance of any matches
found, and to report only those matches which satisfy the user-selected threshold of significance.
The parameter E establishes the statistically significant threshold for reporting database
sequence matches. E is interpreted as the upper bound of the expected frequency of chance

occurrence of an HSP (or set of HSPs) within the context of the entire database search. Any



at pH5.5 O 75 ng/rriL of the herein described

gl ycosyl at ed anti bodi es or ANTI BODY COVPQOSI Tl ON,

0. 04% Tween 20 wv, 20 nM L-histidine, 250 rn/vl
Sucrose, at pH 5.5; WD 20071068429PCT/ EP2006/ 011914

WQa 200006322 Tween 20 W v, 20 mM L-hi stidi ne, 2507/5N06/011914
Sucrose, at pH5.5; or 75 ng/nL of the COVPCSI TI ON,
0.04% Tween 20 w v, 20 nM 3z histidine, 250 nM

Tt ehal ose, at pll 5.5;

database sequence whose match satisfies E is reported in the program output.

Analogous computer techniques using BLAST (Altschul (1997), loc. cit.; Altschul (1993), lloc,
cit.; Altschul (1990}, loc. cit.) are used to scarch for identical or related molecules in nucleotide
databases such as GenBank or EMBL. This analysis is much faster than multiple membrane-
based Hybridizations. In addition, the'sensitivity of the computer séarch can be modified to
determine whether any particular match is categorized as exact or similar. The basis of the

search is the preduct score which is defined as:

%seguence identity x % maximum BLAST SCOTe
100

and it takes into account both the degree of similarity between two sequences and the length of
the sequence match. For example, with a 'product score of 40, the match will be exact within a 1-
2% error; and at 70, the match will be exact. Similar molecules are usually identified by
selecting those which show product scores between 15 and 40, although lower scores may
identify related molecules. Another example for a program capable of generating sequence
aliénments is the CLUSTALW computer program (Thompson, Nucl. Acids Res. 2 (1994), 4673-
4680) or FASTDB (Brutlag Comp. App. Biosci. 6 (1990), 237-245), as known in the art.

In one embodiment the present invention provides glycosylated ANTIBODY isoforms wherein
the glycosylation on Asn in the Vy region is selected from the group consisting of

(a) asugar structure of the biantennary compiex type without core fucosylation;

(b} a sugar structures of the biantennary hybrid type;

(c) asugar structures of the biantennary oligomannose type; and

{d) a bi-antennary structure of any of the structures as provided in appended figure 5 or

appended figure 27.

The corresponding sugar structure does, in one embodiment of the antibody/antibodies of this
invention not comprise a core fucosylation.

The corresponding N-glycosylation may predominantly consist of sugar structures of the
biantennary complex type (= 75%; mainly 80 — 90%) without core fucosylation and highly
sialidated with up to 80% of antennae. Minor sugai‘ structures belong to the biantennary hybrid

and the oligomannose type (< 25%), respectively and are also shown in appended Figures 5 and



or 75 ng/nL of the COMPCSI TI ON, 0.02% Tween 20 w v,

20 MM L-hi stidine, 250 nM Trehal ose, at pH 5.5

herei n descri bed gl ycosyl ated anti bodi es or ANTI BODY

herei n descri bed gl ycosyl ated anti bodi es or ANTI BODY
wonzoat@s4er nore preferred enbddi nent, the pdKEiERNGR[0O11914

formul ati on according to the invention also conprises

a liquid formulation conurdgsing: 7.5 no/nmL of the

herei n descri bed gl ycosyl ated anti bodi es or ANTI BODY

27. ﬁ%@yﬂt@h‘ StI‘QCtQ[%;l’ﬁ) tﬁc\!"?ﬁ{hbl%%gi’bﬁ( are remsla?i@ td@l’éavage by N-g 5ycos1dase

Ri'sti°di ne, mM Sucr osSe, -at pH
Ffrongwﬁprqﬁvﬂn(am@n%wépwym@h bed gl ycosyl at ed antl bod| es
~or ANTI BODY COVPCSI TION, 0.02% Tween 20 wv, 10 nmM
L- hi stidine, 125 nmM Sucrose,
In one embodiment the dominant complex biantennary sugar structures are further characterized

- by containing one or two sialic acids attached to either the one or the other antenna or to both
antennae. The sialic acid is of the N-acetyl neuraminic acid type and is most likely bound in
alpha 2,3 linkage to the terminal beta 1,4 linked galactoses.

- by lackmg core fucosylation, i.e. lacking the fucose residue attached in alpha 1,6 Imkagc to

the innermost N-acetyl-glucosamine at the reducing end of the sugar chain.

In one embodiment the hybrid sugar structures are further characterized

- by containing a complex type antenna (a lactosaminyl unit (GlcNAc-Gal) attached to the
core sugar structure) as one arm of thé bi-antennary structure. This arm predominantly
contains N-acetyl neuraminic acid attached to the terminal beta 1,4 linked galactose.

- by having one up to 3 additional mannose subunits attached to the core sugar structure as the
other antenna. |

- by lacking core fucosylation, i.e. lacking the fucose residue attached in alpha 1,6 linkage to

the innermost N-acetyl-glucosamine at the reducing end of the sugar chain.

In one embodiment the oligomannose type sugar structures are further characterized

- by containing 4 (Man4 —GlcNAc2), 5 Man5—GlcNAc2) or 6 (Man6—GlcNAc2) mannose
subunits in the complete sugar structure, i.e. including the 3 branching mannose subunits
present in a typical N-linked core sugar structure.

- by lacking core fucosylation, i.e. lacking the fucose residue attached in alpha 1—6 linkage to

the innermost N-acetyl-glucosamine at the reducing end of the sugar chain.

In another embodiment of the present invention, a composition is provided which comprises an
antibody molecule being characterized in that one antigen binding site comprises a glycosylated
asparagine (Asn) in the variable region of the heavy chain (Vu) and an antibody molecule being
charac‘terized in that two antigen binding sites comprise a glycosylated asparagine (Asn) in the
variable region of the heavy chain (Vy), ie. a composition comprising mono-glycosylated

ANTIBODY and double-glycosylated ANTIBODY, and is hereinafter referred to as



WD 2007/ 068429PCT/ EP2006/ 011914 -45 - at pH 5.5; or
37.5 ng/nmL of the herein described gl ycosyl ated

ant i bodi es or ANTI BODY COWPCSI TI ON, 0.01% Tween 20

w v, 10 nM L-histidine, 125 nM Sucrose, at pH 5.5; or
WO08T/6892. of the herein described gl ycosyl &CEFP2006/011914
anti bodi es or ANTI BODY COWPOSI TI ON, 0. 02% Tween 20
wv, 10 mM L-histidine, .85 mM Trehal ose, at pH

5.5, O 37.5 ng,/tnL of the herein described

ANTGRPDYS YEEHMPOSETON 0Fhe Ste@f  ANTIHIIDY COWPRSSTIION, also relates to
0.01% Tween 20 W v, 10 nmM L-histidine, 125 rnM
compysiiens Gdéch eampsise 5ncg;ecu@gs comprising at least one glycosylated Vu region as

defined herein or at least one glycosylated CDR of said Vy region, whereby said molecules may,
inter alia be immunoglobulins or immunoglobulin isoforms and modifications as described
above. For example said composition may also comprise single chain antibodies (scFvs) or
bispecific molecules comprising glycosylated,r Vy-derived CDR regions.

Further definitions of the ANTIBODY COMPOSITION of this invention are provided below.

The ANTIBODY COMPOSITION does not or does merely to a very low extent comprise “in
Vy non-glycosylated” antibody molecules, 1.e. antibodies that do not comprise the herein defined

glycosylation in the variable region, in particular the variable part of the heavy chain (Vi)

In context of this invention and in particular in context of the antibody mixtures provided herein,
- the term “does not or does merely to a very low extent cbmpn'se non-glycosylated antibody
molecules” means that the ANTIBODY COMPOSITION comprises less than 10%, e.g. less than
5%, for example less than 4%, for example less than 3%, for example less than 2%, for example
less than 1%, for example less than 0.5 or less of the/a non-glycosylated isoform as described

~ herein.

Accordingly, in one emb0d1ment the present invention provides for an antlbody preparation
comprising mono-glycosylated and/or double-glycosylated antibodies (said glycosy]atlon being
located in the variable region of the heavy chain) and being devoid of antibody molecules

without glycosylation in the variable region.

Again, the term “devoid of antibody molecu}es without glycosylation in the variable region”
relates to antibody preparations/antibody mixtures/antibody pools which compiise at the most
10%, e.g. af. the most 5%, e.g. at the most 4%, e.g. at the most 3%, e.g. at the most 2%, e.g. at
the most 1%, e.g. at the most 0.5%, e.g. at the most 4%, e.g. at the most 3%, e.g. at the most 2%,
e.g. at the most 1%, e.g. at the most 0.5%, e.g. at the most 0.3%, e.g. at the most 0.2% non-

glycosylated isoforms as described herein.

In one embodiment the present invention provides a composition which does not comprise more
than 0.5 % antibody isoforms which are non-glycosylated in their variable regions, e.g. are non-

glycosylated in the variable region of the heavy chain.



75 ng/rnL of the herein described gl ycosyl ated

anti bodi es O ANTI BODY COWPOSI TION, 0. 02% Tween 20

wv, 20 mML-histidine, 250 triM Trehal ose, at pH

5.5; or 75 ng/nL of the herein described
Wl 200065428t ed ant i bodi es or ANTI BODY COVPCOS| T(EREP2006/011914
- -0.02% Tween 20 wv, WD 20071068429PCT/ EP2006/ 011914

- 46 - 20 nmM L-histidine3p-250 MM Mannitol, at pH

5.5; or 75 ng/ nmL of the herein described glycosyl ated

As paitddadi Beve)lin Ahk LRGN neRIVEIQEE Préht invention, a mixture of mono- and
double-glycosylated antibodies, e.g. immunoglobulins, is provided, said mixture being devoid of
antibody molecules without glycosylation in the variable region. Antibodies devoid of such a
post—transiationa] modification in the variable region, e.g. in both variable regions of the heavy
chain (both (Vy)-regions) is, in context of this invention considered as an “non-glycosylated
form”, comprising no glycosylation in the variable region of the heavy chain. Yet, this “non-
glycosylated form” may nevertheless comprise (a) glycosylation(s) in the constant region (C-
region) of the antibody, for example, and most commonly at the well conserved glycosylation
site of the Fc-part, in particular the asparagine (Asn) 306 in the non-variable/constant Fc-part as

defined herein,

The glycosylated ANTIBODY isoforms on their own or as a combination of mono-glycosylated
and double-glycosylated isoforms are very useful and advantageous- therapeutic antibody
preparations for the treatment of Alzheimer Disease (AD), and other amyloid related disorders
like Down’s syndrome, Hereditary cerebral hemorthage with amyloidosis Dutch type,
Parkinson’s disease, ALS (amyotrophic lateral sclerosis), Creutzfeld Jacob disease, HIV-related
dementia and motor neuropathy. The glycosylated ANTIBODY isoforms on their own or as a
combination of mono-glycosylated and double-glycosylated isoforms are also unique diagnostic

tools.

Both glycosylated isoforms as described herein show improved and highly effective brain
penetration in vivo. Effective brain penetration and specific binding to amyloid-$ plaques can be

demonstrated in PS2APP mice, a mouse model for AD-related amyloidosis.

Furthermore, improved specificity for genuine human amyloid-p plaques by
immunohistochemical stainings in vitro with significantly reduced unspecific stickiness could be
detected. The. minimal effective concentration for consistent staining of human amyloid-B

plaques was determined to be 10 ng/ml, as documented in the appended examples.

As documented in the appended examples, the separation and characterization of differently
glycosylated antibodies, e.g. immunoglobulins revealed that the glycosylation of the variable
region of the heavy chain has a surprising influence on the antigen binding to AP peptides, the
diagnostic value, the pharmacological profile and functional activity. The purified antibody

molecules may be submitted to MS-analytics, binding studies (Biacore) and epitope mapping



0.02% Tween 20 w v, 20 nmM L-histidine, 140 nmM Sodi um

chloride, at pH5.5; or 150 ng/nTh of the herein

descri bed gl ycosyl ated anti bodi es or ANTI BODY

COWPCSI TI ON, 0. 02% Tween 20 wv, 20 nmM L-histidi ne,
wabmonieed2o Tr ehal ose, at pH 5.5. O 150 ng/ FCTEF240p@11914

herein described gl ycosyl ated anti bodi es or ANTI BODY

COWPCSI TI ON, 0. 02% Tween .29 W v, 20 nmM L-hi stidine,

250 mM Mannitol, at pH 5.5.

(Pepspot analysis) binding to soluble AP, dissociation of aggregated AB and microscopical

analysis of binding to f-amyloid plaques in vivo and in vitro.

In one embodiment of i:l}_é present invention; the purified ANTIBODY or the ANTIBODY
COMPOSITION is capable of specifically recognizing the $-A4 peptide/AfP4.

Accordingly, and as described herein, purified ANTIBODY or ANTIBODY COMPOSITION
relates in a specific embodiment to ANTIBODY or ANTIBODY COMPOSITION capable of

specifically recognizing two regions (the N-terminal region and the central/middle part) of

AR/ABA.

The term “specifically recognizing” means in accordance with this invention that the antibody
molecule is capable of specifically interacting with and/or binding to at least two amino acids of
each of the two regions of B-A4 as defined herein. Said term relates to the specificity of the
_ antibody molecule, i.e. to its ability to discriminate between the specific régions of the B-Ad
peptide as defined herein and another, not related région of the B-A4 peptide or another, not
APP-related  protein/peptide/(unrelated) tests-peptide.  Accordingly, specificity can be
determined experimentally by methods known in the art and methods as disclosed and described
herein. Such methods comprise, but are not limited to Western blots, ELISA-, RIA-, ECL-,
IRMA-tests and peptide scans. Such methods also comprise the determination of Kp-values as,
inter alia, illustrated in the appended examples. The peptide scan (pepspot assay) is routinely
employed to map linear epitopes in a polypeptide antigen. The primary sequence of the
polypeptide is synthesized successively on activated cellulose with peptides overlapping one
another. The recognition of certain peptides by the antibody to be tested for its ability to detect
or recognize a specific antigen/epitope is scored by routine colour development (secondary
antibody with an enzyme or a dye, like horseradish peroxidase or 4-chloronaphthol or
hydrogenperoxide), by a chemoluminescence reaction or similar means known in the art. In the
case of, inter alia, chemoluminescence reactions or the use of a secondary fluorescent antibody,
the reaction can be quantified. If the antibody reacts with a certain set of overlépping peptides
one can deduce the minimum sequence of amino acids that is necessary for reaction; see

illustrative examples provided in accordance with this invention.



O 150 ng/nL of the herein described gl ycosyl ated

anti bodi es or ANTI BODY COVPCSI TI ON, 0.02% Tween 20

wv, 20 mML-histidine, 140 mM Sodi um chl ori de, at

pH 5.5. or 10 ng/nL Abeta anti body, MO
VWIDBYT/G88429PCTI EP2006/ 011914 - 47 -. 0. 01% RGI&P200g/011914
wv, 20 nmML-histidine, 140 nM Sodium chloride, at

pH 5.5. In one enbodi nent_35t he pharmaceuti cal
conposition of the present invention is the liquid

The fs%%s@iyi Ok WS 1@ MR dn® QRisters of reactive peptides, which indicate the
recognition of a discontinuous, i.e. conformational epitope in the antigenic polypeptide (Geysen

(1986}, Mol. Immunol. 23, 709-715).

In addition to the pepspot assay, standard ELISA assay can be carried out. As demonstrated in
the appended examples small hexapeptides may be coupled to a protein and coated o an
immunoplate and reacted with antibodies to be tested. The scoring may be carried out by
standard colour development {e.g. secondary antibody with horseradish peroxidase and
tetramethyl benzidine with hydrogenperoxide). The reaction in certain wells is scored by the
optical density, for example at 450 nm. Typical background (=negative reaction) may be 0.1
OD, typical positive reaction may be 1 OD. This means the difference (ratio) positive/negative
can be more than 10 fold. Further details are given in the appended examples. Additional,
quantitative methods for determining the specificity aﬁd the ability of “specifically recognizing”

the herein defined two regions of the §-A4 peptide are given herein below.

The term “two regions of the B-A4 peptide” relates to two regions relating €.g. to the N-terminal
amino acids 3 to 6 and a ccntral/middle epitope on position amino acids 18 to 24 of SEQ ID No.
3 (the B-A4 peptide). As documented in the appended examples, in particular the double-
glycosylated ANTIBODY A isoform provided and exemp]ifi‘ed herein (see appended examples)
detects two parts of the AB molecule, the first part comprising amine acid 1 to 10 in the N-
terminus and the second part comprising amino acids 17 to 26 of the central/middle part of AB
(as shown in SEQ ID No. 3). Accordingly, in the antibody mixtures provided herein and
comprising the mono- as-well as the double-glycosylated isoforms of the antibodies as provided
herein, the two regions may also somewhat broadened, then comprising, e.g. amino acids 1 to 10
(or to 11 or to 12) or a shorter part thereof and amino acids 17 to 26 (or amino acids 16 to 27) or
a shorter part comprised between amino acids 17 to 26, like e.g. amino acids 19 to 26 or 20 to
26). The term “-A4 peptide” in context of this invention relates to the herein above described
AB39, Ap41, AB43, in particular to APB40 and AP42. AB42 is also depicted in appended SEQ ID
NO: 3. It is"of note that the term “two regions of the $-A4 peptide” also relates to an “epitope”
andfor an “antigenic determinant” which comprises the herein defined two regions of the B-A4
peptide or parts thereof. In accordance with this invention, said two regions of the B-A4 peptide
are separated (on the level of the amino acid sequence) in the primary structure of the -A4

peptide by at least one amino acid, e.g. by at least two amino acids, €.g. by at least three amino



10 ng/ rnL Abeta anti body, 0.01% Tween 20 wv, 20 nM
L-histidine, 140 m VI Sodiumchloride, at pH5.5. In
ant her enbodi ment, the pharnaceutical conposition of

the present invention is the |yophilized formulation

W 2@hoesd?pri ses: 75 ng/inL Abeta anti body, POI/BEMIS6/011914
Tween. 20 w v, 20 rnM L-histidine, 250 nmM Sucrose,

at pH 5.5. The term "herej4y described glycosyl ated

anti bodi es” in context of exenplified formulations
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amino acid sequences separated in the primary sequence which come together on the surface
when the polypeptide folds to the native protein (Sela, (1969)k Science 166, 1365 and Laver,
(1990) Cell 61, 553-6). The antibody molecules of the present invention are envisaged to
specifically bind to/interact with a conformational epitope(s) composed of and/or comprising the
two regions of $-A4 described herein or parts th(;,reof as disclosed herein below. The “antibody
molecules” of the present invention are thought to comprise a simultaneous and independent
dual specificity to (a) an amino acid stretch comprising amino ﬁcids 1 to 11 (or (a) part(s)
thereof) of. B-A4 and (b) an amino acid stretch comprising amino acids 16 to 27 (or (a) part(s)
thereof) of B-A4 (SEQ ID NO. 3). Fragments or parts of these stretches comprise at least two, in

most cases at least three amino acids.

Antibody molecules, e.g. immunoglobulins could, inter alia, be expressed in three systems: a) in
transiently transfected human embryonic kidney cells containing the Epstein barr virus nuclear
antigen (HEK 293 EBNA, Invitrogen), b) in transien_tly transfected Chinese hamster oVary cells
(CHO), and c¢) in stably transfected CHO cell lines (CHO K1 and CHO Ki SV, Lonza
Biologics). The three different antibody molecules {non-, mono or double-glycosylated) may be
separated by specific purification steps, comprising protein A pun'ﬁéation, cation exchange

chromatography as well as size column separation as detailed below.

In one embodiment of the invention, the antibody molecule is recombinantly produced, e.g. in a
CHO-cell or in a HEK 293 cell, preferably CHO-cells. In a particular embodiment the above
identified glycosylation patterns may be obtained after expression in CHO-cells. CHO-cells are

very well known in the art and comprise, inter alia, the CHO-cells as employed in the
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e- recep ate I MMune responses, e.g. th
mixtatet mfadaubmaglwosyiatcd op:iﬁe:greﬁathnaagxdclyomocgia@Sylstedn@wfmm fraction are

norrrrgally 6&1?&‘[3 Pgé?ga Lo H&‘g}ﬁg rg g(élg :gbggsy‘:a? % n%fgcé%}l llsonrz)ngglly eluted.

nol ecul e of the |nvent|on S preferably in an (human)

Front g SrongfaatorsehingerNe.od BB Augspedr! 680)ehagntibbidy qan &k ehlteelcby salt steps:
subj.ect to be treated wth fhe.inventi antib

Afe T orghe ST Ju A B FeuE T a1 FdfPelg R Sroten A eluae

with q}h Q' the MASEYRISS ste% ukigg | WGABE aldtic | @&k 2 AITRIVD rslS&uanéhionde is
t'he inventive antibody nol ecules are al so _envi saged.

- perfarmadinBignobsrcond dlndonesien RS0 mM gepis agidpndgiEdm chloride is
ot RAYE ye8iyiditPRefol Fractiop and mono-
apph% eBngf}{e t{ljr%&gsagls'[ee ti ]h C ug&ﬂ%@?ﬁ? ﬁ en??vg ant fagé%nyan mono
glycmnylaadulsmfenn éacfioni are newialy eluted;, bp $lg:ea¢c@dmalt @tep the non-glycosylated
exXpPr essi man) wild type or nutated APP,
isofoRpps ?Hﬁﬂgﬂﬁgﬁand/or Al 34. The above recited di seases
associ ated wi th anyl oi dogenesi s and/ or anyl oi d- pl aque
In addixiorathe Qﬁtﬂ@cmllypﬂi)sﬂso beleluasdefrarota duiong tatbnteackiapgendtolhayn (e.g. SP-
not or.._neur o

ScOHBTCSR 0. S SR A1 PG N PoUE MGG The column at pH 4.5

a salB gfadich€is abblidr RdrA 58 dnieERFAS 830 W8 MMAaMES /1 M sodium chloride pH
Creut zf el d- Jakob di sease, heredltagiycerebra

5.8. H@Wdh@ ﬁa@ée—glm@wlmﬁ@fpa@sur@nws@ﬁs isofopn ard non-glycosylated
I; t | fi
1sofogﬁé ) cggﬁ 49 qOHl%Lllcu lé/ % tgtﬁ:é et elﬁttl?e?ﬁﬂg\ﬁ@g cﬂuﬁg-gﬂgzosyﬂf@d isoform
fractmnmndshcbnoeglycqsylawd dsdodne fractionnmyy bd pooléxbroussefiuin the product pool
t he, ane) | on.and or prevention of inflammtory
mm“ﬁﬁ&@@§§t§85%%HPxﬂﬁ 't o anyl oi dogenesi s and/ or anyl oid
pl aque formation. Accordingly, the present invention
Furtt&lr mnmanw. @€ shef iaixture W€ tiwdde-fand moregd yeogylatpd entibotly nglecules, e.g.

r dela eur Io i cal .and/ ur odegenerative
imm I ElSPHERS Ty B8 P P 76 el AUy R cranale St a usetul
colurfit B} @CBuperick GIOOﬁgcd‘ltIrﬁrm E3inthld3CoF Rhdigk Qﬁffeﬁ nlﬂél@ﬂc histidine/sodium
neur odegener ati ve di sorder and/or to a su

chlorides e gp iy 1 higsiding{ 1@5,1%5@;1@@} ehdpridefpdd g,rand phosphate buffered saline
(PB SZ_eurodegeneratlve di sorder an effective amount of a

n anti AP anti body nolecule or a m xture of the

i nventive nono- and/or double- WO

20071068429PCT/ EP2006/ 011914 - 53 - gl ycosyl ated

A-beta anti bodi es as provided herein and/or a

conposition as defined herein above. The treatnent as

provi ded herein may conprise the admnistration for

t he conpounds/ conpositions of this invention alone or

in formof a co-therapy treatnent, i.e. in




The kit of the present invention nmay be

advant ageously used, inter alia, for carrying out the
net hod of the invention and could be enployed in a
variety of applications referred herein, e.g., as

wh 2gnasioc kits, as research tools or nedi calCERIME/011914
Additionally, the kit of the invention may contain
means for detection suitabje for scientific, nedica

and/ or di agnostic purposes. The manufacture of the

i bl PRI Pl SR MRt D BB

diafifadon 1sFargajtema11vPlpmsfmmommapchﬂmphnyose és amseantple for a resin for the

i i e s S B S T S RSMBRERS 4 Be s

 dilutdd Ghth OBt AR BryRE! S GMTartiqlabied oRsr aﬁ@%{)hdﬂ@é chmInﬁﬁ“e -equilibrated
text. Doubl e- gl ycosyl ated and nono- gl ycosy

ed
with 23 sy Fris/ B eMesodimapetate- doabiow (hosgh 1, CO%I?Féed adJusted to pH 5.5 and
conc AP PP SSNEE D) 20t 39 5 PR, Tl s e

conchtagrmb abe diafiltraof agansy fgeakmpls 10 mofumas of20 mMiwstidine/HCI pH 5.5.
non- gl ycosyl at ed ANTI BODY A; B: nonogl ycosyl at ed

The I%::E o @?nfgaté% c@g gﬂ%&(ﬁ@ﬁ%& ycosyI a?ﬂ?gﬁﬁ S@pqwfﬁ' analytical

chropaﬁ)gﬁpmstepsmkel dicure sf i Matno&CHRS/5@oluynnpHotveadr) aysodnﬁher steps, like

diatilgigen. @eeaﬂqglag&r%t%géé}ggé@b@@r@@y ol is Bnviche2l! ¢

N-acetyl - gl ucosam ne, = mannose; @l = gal act.ose;

In ofeémBoditeR S thed\erddat mvhhtﬂﬁ}?h)dordi)SSiﬁ@maﬁlhlﬁbdﬁlerebaanghlfoe antibody
6:.Schemati c presentation of carbohydrate structures

pool 4% preyisied COBPTISingr Aoy Makcylse @8 dFSfCBh‘fdl\)@f%{H T ApAady pplpcules as
prepRBRbY He etESd' %rg{u%c? vgafn t% %H{bogme}{t &ahd inRLAtbnatfd composition

I ndi cate rent hesis.
comphiisat moyd:~ al dmblsakymeylatm nntmmmnnbwotheatmbodgabmcsa@t eomposition

cornpws%? ﬁ&)nﬁ;gs(f ’dglm? A%S%y%t ik %)/t#len;\]f abzi‘emrem %1($C$fd té:g ! f%!ajvye chain(s))
antibbiies bid id é\frﬁ;ﬁﬁltﬁ)Bhﬁd@f»ed@éﬁStﬁfody Imql)f)culeé\mﬂlhdhddgk the glycosylation

concentration 60 nM Bindin urve a X e-of,
in the VAR FEgioR In j<oRSToel I bemtRd e QR o oSty Bl o a

mixt@8 dfNGHdna! ﬁlq':l o290y RRBAER Itfe TV IeRBRAELIBARGP o8 the heavy chain(s))

antibodies which may have been individually isolated and then are combined to one mixture.

The antibody mixtures or antibody pools provided herein may comprise 50% meono-glycosylated
and 50% double-glycosylated antibodies as defined herein. However, also envisaged are the
ratios of 30/70 to 70/30. Yet, the person skilled in the art is aware that also other ratios are
envisaged in the antibody mixtures of this invention. For example, also 10/90 or 90/10, 20/80 or
80/20 as well as 40/60 or 60/40 may be employed in context of this invention. As also
documented in the examples, a particular useful ratio in the ANTIBODY MIXTURES of the
invention comprises double-glycosylated and mono-glycosylated antibody as defined herein

~ above is a ratio from 40/60 to 45/55.

The compositions provided herein are particularly useful in diagnostic or in a pharmaceutical

composition.

Accordingly, the invention provides for diagnostic or pharmaceutical compositions comprising

(@) an antibody molecule as defined above comprising one antigen binding site with a



- 55 - Figure 8:Epitope mapping of ANTIBODY A
COMPCSI TI ON by pepspot analysis. A) pepspot signals
of indicated single overlappi ng decapepti de spots; B)
densitometric analysis of signal intensity of S|ngle

- vavEwiepong decapepti de spots. Figure PCT/EP2006/011914

- 9: De-pol yneri zati on Assay. ANTI BODY A COMPCOSI TI ON and
ANTI BODY A isofornms inducesg el ease of biotinylated AP
from aggregated AP Figure 10: ANTIBODY A COVPCSI TI ON
angl ?&gﬁic'dsﬁs'ﬁg ANTI BODY A isofornms capture sol uble

m human cerebrospinal fluid (CSF). Average of
() 4 @SEntdmﬂplrmﬁeoﬂxieom définigd iaheve, SompivRg évcg)amtiwntbsndmg sites WIth a

I f
FoBbiftiss i Bl fnd e oot e ! "

(c) quaBsrhbib&ithiod Bntitodg apladtlesi(afio @y densitonetry of
Western blots. The highest Al 3 value on a given
series of Western blots was taken as 100% Fi gure 11:

The k&m)ﬁl@t%n Rﬁ)fv dd@ heRHE '&5:%?§§1ﬁg ﬂie%n@édy%@l@éhié{gﬁyédﬁ!ﬂlsmg one
paquesvvl I BODY A’'iso rms In vitro.
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vandb&\/&gioﬁd)f hiye Bagy chaih) Bofiorns. (Ad-l-[l@mtéiy Butf abovd, e BNT I“BEIOW of non-

glyc?lsg}%edg Lf}lgg%}:lgtté o&g\dl\}o‘p%%gtle %g S#d Dgca'\ar\w (l:h% S(')Af’omg Crelatf:s to
comﬁlﬁﬁuﬁlkl&iﬁtﬂﬁﬁy ﬁBﬁQaMoHPQ@Far&Bm@C@Ee%IR Ris tha 9% 8 RE @ UK 4%, less

I nvivo i mmuno-decoration. of PS2APP transgenic

than |ﬁ9’e|.slesspllh&lq s lagh tthangl % x5 Pypmtess thanfl- Hooy te Py srecies in said
|
comlélgﬁ\;tgogl rgqloﬁ%l & % ?éﬁal e Qz{r&%%ﬁ#%’ g&%ﬂ@%@f:&i{aﬁ} 'A%rhgmonstrated in

ing o forns
the eahinples,aaili omgibmadomeanobod]y p@ls@tlmdyl ths maﬁ oomprise almost no

R at i f th t ti ANTI BQDY, .
e R T e oS o e St S LR o gven
glyc@@!ihneﬂ 'i‘so%xﬁﬁ@§ﬂéfﬂ{eﬁdlefe§3 e?\@yB@?lﬁuﬁn hrsmﬁmbléeegi@ of the heavy

bar = 80 Am Figure 13:Bin anal ysis of anti-A
chaim eq w&g |ab=s anp@n |figus i dea gwmAN&Eﬁ W%THQN pray easily be
%&ﬁéd%ﬁ‘afi bt t limited t
detel%gn trans cte t’@gh?% #Elﬂ:@%s anasy(z)eg g‘ f are o mifed 10, mass

specmymcmyetSDﬁ-PAG‘E)aﬁﬂQSMQG 8XISRET mpzoﬂaselangﬂm hk656 -
- Figure 15: Total plaque surface (A), total plaque
s AP ok Bpo 8y DS, THESP P ShER A on of genine
Alzhﬁirﬂidﬂ’s/ﬂ\ﬁﬁhﬁ\f)ld&]uén)PﬁSIaiﬂlmldsvdﬁltanupn issdesnomstreded in vitro with
bI e- cosyl ated ANTI B
ey PR EeP S BgT EtSEYFsOL FRRR B psy from AD

patlehéoﬁfféd'tﬁre(s?a@nﬁg}ékﬂ-am?ﬁfd ¥la Lles\fm}n BrainVe@idescas ddmdibtifed also with
. Total gl aque surface t ot al ﬁpl aque_ nunber

homam e BuELaRAIET PG cipited MB A Bibek IR nNEHE Mbdicine, 8,
IZ’?OE%?%?XF@%@ qgﬁﬂ!ﬂé d@@drllt%ui@ zflﬁ)gﬂé?ﬁbr@@crﬁt@({ 1rrr’arf%§£‘:mc animal model

nent wt
featuciog]hnmseﬁ amydmd AN, dodt @g¢h,wi§5800§t wemms@@wm)wmoos) In

s:ml ag gqlg)rahgll gfg aé’gg‘hg rg?rgg‘!ﬁgd %a}/ fiie }!13@%&3?@@ le%ctPYhéﬁ' clearance

imm

or*v
and subsequently to an improvement of disease related symptoms, whereas the involvement of

Fc-dependent processes had been discussed (Bard, 2000, Nature Medicine, 6, 916-919; Wilcock,
2003, Neurobiology Disease, 135, 11-20; Wilcock, 2004, J. Neuroscience, 24, 6144-6151).
Furthermore, effective binding of anti-Ap antibodies to B-amyloid plaques was reported to

correlate with slower disease progression (Hock, 2002, Nature Medicine, 8, 1270-1275; Hock,



Figure 17: Total plaque surface (A), total plaque
nunber (B) and pl aque nunber and size distribution
(© in the hippocanpus region after 5 nonth treatnent
wi t h ANTI BODY A COVPCSI TI'ON (whi ch conpri ses nono-
vanodesivegl ycosyl at ed ANTI BODY A), PCT/EP2006/011914
doubl e- gl ycosyl at ed and nono- gl ycosyl ated ANTI BODY A
i sofornms (20 g/ kg weekly,s g v.) or vehicle. Figure
18: Total plaque surface (A), total plaque number (B)

2002 RuRh 25 84NY eﬁ“h O § %’IOQHB Jnhgkﬁ bpﬂurﬁ:f@ br r'ﬂ tsf1R suggests that
Subicul umr egi ter atment w

phagANEbBODY mﬂcr@@i@éﬁlsﬁbmo@ummailymheges thomd:&qu@n&arance in man

vl O A G Ry R oh e eRisP o o By 35 R nvention o

comwaed iy , pai‘trcula} i Iphw@ticeltieal fungpositionDis Mhafdh GpBN! whith is mainly
fluorescence intensity of imunostai ned ANTI BODY A

respaneihrecisr FeRidepudaet Rreceawﬂb hemars. Bhe giiicient Pragyyloid plaque immuno-
decoglh\ﬁﬁ Skiné ARG RihLindentBAMG ﬁMxm?e 45 hé nﬂ@gtufb duggests that the drug
ications to PS2APP m ce. al ysi s was done at

will hee;lfﬁcaaﬁmerfOﬂ pstive inewnizetion R ghqaree)@ﬂmgl\mdsmmemm@ﬂon of p-
1 | u resc%&ﬁe intensity of i mmunostai ned ANTI BODY A

amy PN BBtnd to anyl oi d-13 plaques after nonthly
dosing of 0.15 ng/kg with 2 and 3 i.v. applications

In addiridnS2ABBdins sleuld\paferstilg cras ticobleodibraih-basdrstoaksohrtheir place of

ecti.on. / 068429PCT/ EP2006/ 011914 - 57
destindign HRES SEQmRIeEYIBH BTN 1F 1 T BERtS o RTBRED IGRL so ha
only 'aﬁiﬂf}! OIS {oq). B Gf Mﬂlﬁ%ﬁoﬁcéﬁ%&ﬁbfﬂn@ub&iﬁ@n%@ reached in CSF. The

, d- P pl aques after bi weekly injections of

mechgniga, Ofcpliqlﬁw&#a@ﬂ%ﬁrﬁ@ﬂkﬂgs'{bﬁcP@Z@F’OYﬁf@@ c§%¥5€géﬁ§1@qhﬁglght involve -
.

GRSl ATV B80S0 AAIONCBRRANEL S, 55457 T,

genefd&ﬂsnhenepmnm anfibddyuar tbs cemespondibge ns'mttweoﬁlxtures of mono- and double

I A I
oA BRI ARl B BRI g e prery
depog( fize AR ditimed if v WigokDinkelvElmeBPFerdeRnden g@eéstsetsnagd to bind
ose-rel ated anyl oi d- pl aque bi ndi ng. Anal ysj s

to solypbiteAdtmanopEsiasid Hligemers 48 CSFnfiaeq meaﬁallqﬂfl@ra phsopable monomeric AB
i
pepunTIB{W R@Bﬂrﬁc{rlﬁngﬁ ﬁ&d(i:égg(ﬁ aglsﬁg%r{é?églgggﬁifgiégmg%) \gifﬁyg?lso (c):ontnbute to
overdilamyoiddewdringiefiactPuh2088TBBEIDY260 Ieﬁmwvoa TI ON at
i ndi cated concentrations together with |iving
The &J\TF[{O@] IE_F% o igll\j td véétée C%.Elel‘gg gf%%g%%f élgd @cfrm dnld] Y be, inter
alia, inndforatdf (® ;fomdeds)t (ag mble@[ep éndehtion(s). ¢rL[hra)raeroso](s) Said composition

may 5%)3 ct)%%ﬁ’rg)g% élgtcbogtegfa% I\%gy molg(abcw\{P@ iny g\l nzzlost preferably a

mixtPe SEMoRSRAA FButdé- gl@bﬂdyﬁ@a\énﬁbm%oﬁm hef&marryl oid-p
pl aques from human AD brain sections when i ncubat ed

| on cell.s/m: % shows ot al

It is gpeé%{regn(gat( gl@agnﬁ?eHchl ﬁf”é‘ﬁ i Y cggnpgses% ;%annaceutically
acceﬂﬂlﬂ!& lcf8eeRhd/BF AleSEOoPNe ﬂéreﬂ33§<@&seﬂ%Haﬁndc@ﬁwbﬁb&ﬂpd&itfoh may be
0.1, 1 and 10 jig/ nml ANTI BODY A COVMPCSI TION (A to
parnqgiariryegqﬁéétfpx/theﬁeatrmn@ @f ecprglogioahmd/araienindegragmtive fgeprders. Said
ool AR TES AT PAPL SO B i st
(ALSj,ellmtdlmaf tdrmaldmmnhagmwttk; amREii.t)osismcli nuedeowrensyndrome, HIV-

B LR L S s e

compdkitib@ rof he gwea®ch & finted hlia?%n(ﬁfsagéﬂrﬁls BoRYit Anhiilvitok o amylo:d plaque
constant region of the heavy chain (Asn 306; first

formatigg o aF APRIEY RITPHIPF (OR e o MEREIzAisy, G AmSiord Haaies alfprefore, the
chain (Asn 52; third and fourth colum). WO
2007/ 068429PCT/ EP2006/ 011914



- 58 - The follow ng, non-limting exanples

illustrate the invention. Exanple 1. Generation of

ANTI BODY A via cloning techniques In accordance with

the present invention, an Ig@ nol ecul e was gener at ed

WO 2005/068¥29n cl oni ng t echni ques. ANTI BODY A i ECHEP206411914

codi ng sequence and in its expressed am no acid :

sequence characterized by 4gt.s variable region of the

heavy chain (Vii). The correspondi ng exanple of a
preséiff %Y\)énﬁ’&??&!ﬁﬂe@Yor%h%c&ﬁﬁhl%ﬁ@oQﬁoﬁsO&dnﬁiﬂﬁing the compounds of the
~ caggtggaat t ggt ggaaagcggcggcggect g tgcaacggggcgigcagcct
invenfeant ¢e g esaglc dorg dfec teelggat a@'@]jigg%emc diseases/disorders. The term
"am%giggge%%cg %%@és?fﬁ%?h%g'gin%ﬁ}%gé: %ﬁ‘g C(?é"e?l%eg g&@&%&t PPt g8y by the

agcgygctattaatgatctggtactcgtatttattatgc _

formagen ot Gepatpgt afoamylaikic Abile andby ptthalbticgaARB grewalgtigt Bxemplary

Cl gcaaaj gaacaggect gcgt gcggaagat acggc, ,
amylidsBets A REEgRE LG Biat Jut b Bar i igges 405 Down's
Syndr&8é | Ridehii Db &t 114 OFHR T eRABESARLAMAH! BARDSSd's Discase with dementia,

agctcagcctccaccaagggtccatcg‘gtcttccccctggcaccctcctccaa

mildgeaptivet BPgHTge £6% el gayidd) ggsiopaily gnd vascular dementia. Different
amyl%cﬁb 449 %%tegs%g tafcc GEARACHAT: gﬁnﬁ&%ﬂ{eﬁgﬂyg AR GLGRIGCHE Cﬁbtlypepﬁde—
gacCtag ag

cggcgt'gcacaccucceggct gt cctac

compunehtosfghmah yibidateposits CEmy cagep/e.gbe graglontfpottc sahaemgetitic for the

acccagacct acat ct.gcaacgt.gaat cacaaqc
amy BREpasi A0 it i BN QAT R GERS at at cot gegat at cg
t gcaat et t gt gacaaaact cacacat gcccaccgt gc ,
Exafiflagefogatila phire 0t ggiog 3gaieq exdpibat and/cudiiets aaarelt &o@wn in the
aggacaccet cat gat ¢t ccc ccectgaggtca _ .
art %‘gt gl gﬂ@&t@&agb&ﬁ%‘g ge g a@ﬁfﬁ@c PGy CRUSIPPE. cSHER g Oil/ water
emulkBEE VIS AGEAYES Lol SRSk 8 AtItE AMdRMAetc. Compositions comprising such
‘aagccgcgggaggagcagt acaacagcacgt accg%gt ggt_ca cgtcctcac )
carrigrg tat sioelaigd gyw@d@gygp@y@m@h@@t ods. Suitable carriers may comprise
any (R0 502 YA ACGARRAPA0F §L,R6 005 EARE BHAAIIAARTF Bl rcins
cCaaagccaaagggcagccccgagaaccacag
the highagffigice bnding of Afcaddg gatreeged gl deaghectisdoytune ggstdngaincluding
.Cctgcct ggt caaaggcttct at cge acat cgc. , . .
exciREg GRS Ao ba t 55 Rd dhg BS a8k Kebingons Bhepmsgical Sciences
(1986 I Edi 68 CTis61C BAEHIPHEE pHasthhdelical edifpositions can be administered to the
suqu%g 2(3 g ;&;g&gét%t@% g&ﬁ%gg%&;ﬁg&g%g tasgggg% %gr?lggs?ttio%ts tn?éyc gé %i(“:fected by
. AgCGt ctece c - SN ; .
eRAEPHRISS 05 G BRI 0. Dy Bl At
intragll MBh A SGEELVORAESHRIBOANASGRTE: SEYSBYWROEPSKS BB ANKalcsional

o S B T VOE TS5 AP IR sy el

subclt¥felols intravenous or intraarterial, administration. It is particularly preferred that said
WGEQGTLVTVSSASTKGPSVF PLAPSSP%?TS&;T AALGCLVKDYFPEPVTVSWN

admigyajagtieg prm@g@_cq@_nsan or delivery, e.g., to a site 1n a brain artery or

direc Y BrapITRE €O @ﬁ%ﬂ%ﬁ%%ﬂﬂ be administered dipectlyrto
PCPAPEL LGGPSVFLEPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNW

the tayRADEN4E €.£., by biolistic delivery to an external or internal target site, like the brain.
VHNAKTKPREEQYNSTYRVVSVL TVL HODW.NGKEYKCKVSNKAL PAPI EKTI

Ph : bR0 420G 2 QOGO hdRbifed sylated antibodi
m%ééé%&/%ﬂ%’%%é@%ﬁmr\%\/&érawq%su A\?E\/\ég%os SENNCYKT o A
prepdt®P\HyDSnixing the antibody having the desired degree of purity with optional

physi@%ﬁﬁ%%{%ﬁ'%ié[)ﬁ%er% o ipgcsa%\i;slgéﬁg?p\rr%ﬁ%}a%&a \gs’,gbslg’gzll?s%nd/or tonicity

agen€NaadpEbley aticReENtGORs SrNgy siabiliners are nadaiicito Retlpients at the dosages
"| eader sequence" as sh Ln the foll ow ng,sequenc )
and capeERRARUE RPIQIGHL WO BRL R ITHID 8t ARSPRALE AT gt B organic
acidsYbftfoxidants including ascorbic acid, glutathione, cysteine, methionine and citric acid;
caggt ggaat t ggt ggaaagcggcggcggcect ggt gcaaccgggeggcagect
gcgt ct gagagcgcggect ccggatttaccttt ag
cagct at gegat gagct gggt gcgccaagcccct gggaagggt ct egagt ggg
t gagcgct at t aat gct t ct ggt act cgt act t at t at gc
tgattctgttaagggtcgttttaccatttcacgtgataattcgaaaaacaccc



WD 2007/ 068429PCT/ EP2006/ 011914 - 60 - Simlarly, the

i ght chain of ANTIBODY A is encoded by the follow ng
nucl eoti de sequence:

gat at cgt gct gacccagagcccggcgaccct gagecct gt ct ccgggcgaac
WogHB8EP gagct gcagagcgagccagagegt ga PCT/EP2006/011914
gcagcagct at ct ggcgt ggt accagcagaaaccaggt caagcaccgcgt ct a
ttaatttat ggcgcgagcagccgt gegact ggggt cc

cggcgcgat t ageggct ct ggat ccggcacggat ut accct gaccat t agcag

pres&r¢diI8Q AGER 982303841 baEYPRIESIR, Heh&IC Gl&8sol, p-chlor-m-cresol, methyl or
gatttaf aat at lg{gct at t acCt t t ggccagggt acgaaagt t gaaat t aaac

propglt peabgny henzglkaniont chlqyidetor eambipations geratlc o acids such as arginine,
a t.git C a

| glycin C@@g@é%glggg%gggg@?%gg%,gaaggf qséﬁh& £ 8 GLHARIRARKERE, alanine,

phenglatiniie aagrogggt aﬁm;ﬂm,agg&gagmegtscamagagmwg gat aguhigie thereof;

mong e e R ER AL A G R REY b T Gl el (ogyon sbour

10 r&%&%‘%@%@ﬁ%QQﬂrﬁl@ﬁ@%@l@@@k&@ﬁﬁ@'%ﬂmg Abaging thagingE&ats such as
codes for the followng am no acid
EDTé¢ quuenre esuch -ashighajose, sucrose, lactose, glucose, mannose, maltose, galactose,

fmctg{%A';é%?éT}aWQE%I@%?%X&%%@M%E %F’Bhédl ¥1C§A\§umme”),
galaAbEHGHRGHRE TRl S St ERH0RATYVCING kbR SOTRK NerRBriAluronics,

FI FPP
Trit %éé? S@kﬁ&ﬁﬁk%@qumvm& OSGNSQESVTEQDSKDSTYS
. LSSTL TLSI CADYEKHKVYACEVTHQG SSPVTKSFNRGEC (SEQ | D

The pharmBdeudgaicompadiGen hay &e ima 'liqeﬂidlferm,szelyopmhmd ﬁma;x ob@ liquid form

BRI RN C—

witht AG8HR solution prior to admlmstranon The standard procedure for reconstituting a
gat at cgt gct gacccagagcceggcgaccctgagcct gt ct ccgggcgaac

lyophifjeegacwropagiigotig dagd d@@g@@@g@.ﬁ@f@;@ gure water (typically equwal%nt to the

t en
volu&?%&ﬁ?\%ﬁtdg%gg gltl:lggccogl ?S}g%g%?g%;s%?%%§@ﬁ%}éﬁ&%%é&eﬁal agents

may &g aBgL girtthé ﬂgﬁgg&mdfqgamwmabqgmmmm foc tpgreotsed tediginisivation;

seo R AAPAP edoet PAERET! Jhdabight acgaangt t gaaat t aaac

gt acggt ggct gcaccatctgtcttcatcttcccgccatctga
Exeﬁﬂ&@%ﬂbﬁ@&&ﬁbﬂﬁ@gmm glecptaimgargtiftab cotgpstiiga atayaengedtan about 1

e/ BRRALOD A COE AR oY b A I8 gHE b 85gRctou 150

mg/1A0 GG 64 AV GRE/AAY FRE CREGC FARMECHk 3P Bmphasized that the concentratlons as
caaagcagact acgagaaacacaaagt ct acgccet, gcgaagt cacccat cag

indicgtedt keagjot il 4ejttha capREgHAAN Hhac Faigaytliguih gt smccurately

equence encodes the follow ng am no
rcc“‘l‘sp‘“%sfé‘?‘ﬁ)é’ﬁglé WQTQ\/FI SLLLW SGAYG

DI VLTQSPATI SLSPGERATL SCRASQEVSSSYLAW QQKPGOAPRLLI YGAS
An 25RATE@Imulation of the antibody may be prepared in a pH-buftered solution, e.g., at pH

mngﬁ?%%%rs%@%%@ﬁ%@b%%%P T G o 55

x arbfEd K SbaFARMYGL A-bINEYIBREAK Y QRKWiDhiA U@W{E@)@K{D@@(&usudme—

s o N R SN (350 B Moo

be frgh%logtsﬁ tht o Y uP 300 A1 &R -frdip¥RIGe 5 mNIhe abR@ 'Y niVIldepending, e.g.,
I ght chains of the exerrpl i fied ANTIBODY A may al so

on ttbé)uﬁnrc@débp depired waigile AE e JrmadiRhR. bel ow:
A tonicity agent may be included in the antibody formulation to modulate the tonicity of the
formulation. Exemplary tonicity agents include sodium chloride, potassium chioride, glycerin

and any component from the group of amino acids, sugars as well as combinations thereof.



a)the heavy chain
at ggagt ugggct gagct gggut t cet cgt t gact Ut aagaggt gat t cat gg
~agaaat agagagact gagt gt gagt g
© - "aacat gagt gagaaaaactggattt gt gt ggcat Ettct gat aacggt gt ccU

ct ggt ggagt ct gggggaggcct ggt ccagect ggggggt ecct gagactctc

ct gt gcagcgt ct ggat t cacct t cagt.

‘aget at gccat gagct gsgt ccgccaggct ccaggcaaggggct cgagt gggt

Pref&@h81¢ 8CRALEAR FHRAAGH 3 B6t@nic, although hypertonic or hypotonic solutions may

cgcacct act at gcagact ccgt gaag gchat t.caccat ct cCagagacaa .
be spitablea ddjademt g‘i@@tgpigt’ glﬁ@@@@a@lpgunon having the same tonicity as some other
soluf S B9E WIaoR e &g;?%%gag gii%g&t SyehridRF t Ot HGRIAHAGAIERY8d serum.

gaacacccacaagcc
Tonigitypagatsandyigased it gogyenaeipeact oM ¢t daotilcmbyt rc pgyeular in an

~ga cacaacct cf ct ect geggc
amo@'ﬁgggg‘f‘ggtgéﬁgf‘gt\ggcagaat cugt ccagggt ct at cggact ct t gt ga
gaat t aggggct gacagt t gat ggt gac

A sihibfahC 2@y HIABE dddddgioc thgdintibedyc fgmyptigR Jactdigaaggegaon of the
t cacct t_gaagact aaagaggggt ccagg . N ) lafion and/
formggesd anéiberba nsieycainus darg Foamatigry al partieales: ingg gt iggion and/or
reduld QideBithI %%gﬁgg ARRLUNA! Fhclude polyoxyethylensorbitan faity acid esters
at gt ngagugcccaaggdgt gat ctt aget agactct ggggt utt gt cgggt ac
(Tweagh gehaasetbdesc allyk etheyat(Bapt alkylphenylpolyoxyethylene ethers (Triton-X),

polyié%@%@e%?%%%ﬁy&éﬁ%ﬂ%% ﬁ%?g%@?{: %8]8%&?? %&J,&Qt SROY ARG dodecyl

sulphi@d (SIS Ppdferval polgegethyragadiantatyt giateattst ge pohygedayg 20,(sold
agccggct gagagaa gaaat aaa, - _ iy

undef derREBTRGLF Ry ARR heDAR A A9 4e0d et i hdsreRgen S0™)

Pref&&ﬁﬁﬁ%ﬁﬁérﬂ?ﬂtﬁ?&p@&h@@%@ﬁﬁer& are those sold under the names Pluronic®
gntct ggat'gat gggat agggact uggag};]gct cat t t gagggagat gct aaaa

F68 oadiobamen) d 8% 'dg Aupfermda olyoxyet ylene alkyl ethers are those sold under the

1. t ; t C
o E A0 O] LEREAULLH bPOBS A AR 1

abou¢ dftval ccaggcat agggacaaaaagt ggagt ggggcact Uct Uagat tt gt g
aggaat guccacact agat t gut aaa

A ly%%étt&gtg%ét&%tg%ﬁgagﬁg(g{nga%@#gtg{)%?etc{ %%b%%&ﬂ%a}ﬁfr%&ﬁ‘i@gca protein)
agaiiBtt gRBIHgHE Ct@Piangheing C haahgphiliagonT pragyadoacaganly, known

tat gt gt at ggaat at t ggaagat g ugctut actat .aa gtt ct .
IyopeRipG s ReRdl ShERs CAEL GG SRS 494 SPTPiRigPalge)s JliFRing mannitol,
sorbitflt Afd ¢ly3ELY! tdhd amino acids (including alanine, glycine and glutamic acid).

aaat gt CCaaaatt ut gt caat caattt a%gt cugttt gt(();t aﬁaact gaca
Lyonretegianinarg ganeialboujed) nerat anpynipigbout 10 mM to 500 nM. :

aggct ct ct cat accct att cagaact gact Ut aacaat aat aaattaagttt
In of2BbAkikch@aRt 95aliRBE RRhAY IRYtabove-identified agents (i.e. glycosylated

t gagt caagat ggccgat cagaaccggaacacct gcagcagct ggcaggaagc
antibady tswefegiang g baffey g stakitizar ggd/or tonicity agent) and is essentially free of one or

aa aaat aaaaccact.aggt t
mor rﬁ%g%ﬁg%sa &4 taé tegl@gcéltg%@g@%%&%ﬁ%%ﬁ,%g%&, 8.%@1%?_%9&95%], methyl
or prapyl Panbeiscbaggkiap caads and acabiggyina dtetdof danbdthéraabadiment, a

t aagt t gaggat t cgaaact - 62 - . .

proscsYREIVE RSN DR HT5CRH 4Y (BFa BRPERMER U Badh FAaRlPyRpEe fiom abow

0.001 RMbbiCLRERARCt t aagt ttat cgact t ct aaaa
tgtatttagaattcgagct eggt acagatt ct ggggcaggccaggcect gacct

t ggat t ggggcagggagggggct aa | . . . .
In Og‘fgtegﬁ’@g'm@t‘g@cﬂ@gg e ERyTHIgHoRr £Ff cba dbYrRbiem iy Agligid g dyophilized
formfilaGPGHGHE Fn e 8 A8mPfstration that may comprise:

t t aagaacccaggggcct ct gcgcct gggcccagcet ct gt cccacacc:egcgg; )
- choat ggtaebaccR@d ong/gdagtahe herein described glycosylated antibodies or

C g.g g cttcccect ggcaccct ect ccaagagcacct ct
G CRgRRR 5 oo

ggt caaggact act t ccccgaaccggt gacggt gt cgt ggaact caggcgccc
t gaccagcggcgt gcacaccttcccg

gct gt cct acagt ect caggact ct act ecct cagcagcgt ggt gaccgt gcc
ct ccagcagct t gggcacccagacct ac




The 1g gamma 1 heavy chain was cl oned from vector
pMor ph MS- Roche #7.9.H7_1gGl by PCR with priner
ACGTAAGCTTGCCGCCACCATGAAACACCTG (sense, Hindlll; SEQ
D NO 31) and prinmer ACGTGAATTCTCATTTACCCGGAGACAG
wWanwisess®e, EcoRl; SEQ ID NO 32), inserted PCWEP2pGR11914
2.1 Topo TA, and the insert was conpl etely sequenced.
The I'g gammual heavy chain_jqnsert was renoved from pCR
Topo 2.1 by Hindll1/EcoRl digest and ligated into

- VARLOS.0DER o 1950t MakdESRRcuhnser T The heavy
chal n expression cassette was renoved from pEE 6. 4

- | @@t bip aNout 08V ofia ekéer; and t he i sol ated fragnent

was. i nsernted. i nt d L/ l. digested pEE14. 4 ka
- VaTignARFEeFd feboita B i S Dbt (52BAR 05 m of o
noBicdagdnkanpl e 1.2: Transfection of CHO cells and
expressi on of ANTIBQDY A Transfections were carried
- it PREfgbart e ©odbettdfar d prot ocol's. The host cell
line CHO K1 was derived fromthe Lonza Bi ol ogics
wor ki ng cel | bank (WCB) # 028-W2 (Lonza, 2002, 1-179)
In a greéerred embodimepithe pargrécraHiomuation afdhke ineankioe s o ligwd emlyophilized
L Bi.ol ogi.cs master cell bank (MCB)#269-M (Lonza,
f"m’ﬂg’gé‘?c‘l"-’@"z‘?‘% WO 2007/ 068429PCT/ EP2006/ 011914 - 65 -
- (dbogene o Rbode 200 agplad! iof sthe Meréinsdsaitiednglysmllatedsantibodies or
wer e S(S]hec 19[?'5 GS suppl enent (both JRH
By Xé‘?, P | ysed FCS (PAA Laboratori es,
- @OPRPWER23QBL- 083- Rev 00) and 50AM net hi oni ne
sul phoxi mne (MsX from Signma). 2 weeks |ater, :
- c¥ oM kedisfidine. pi cked and transferred to 96well plates
ted wth ELI SA for antibody production. 4
i ?oklgonl 253“ g\nosyh t he hi ghest expression of ANTI BODY A
- veepH X$.oned by serial limted dilution to obtain
single-cell derived cultures, of which 82 clones were
derived after one week and expanded. One of these
‘In aGh&B§Fe¥REd s@beEMeRt, AR pdrent&aE fodmbiatiét @cddtdefd the invention also -
specific ,E).r oduction rate of 48pg/cell/day in adherent
compyisgs &lyophiliggdsforml gy corpgsi®Eoned by |imiting dilution
tg o Eq,n,’ln €0 0 e a0 AMIBDGA ANTIB
vmﬁt h}ﬁ i g g?agiﬁl ?l%r/& '2 ng&(g%%d%?@f\:/%l%ﬁt@g?ot eglu#lol , 010, obY
1GORBOSTREN.t i onal | y, a suspension variant of the CHO
CHO K1 SV cells from MCB #269- M were
) m\%#ﬂé’%% v&'\ﬁlvt'h the vector pEE 14.4 MAb31 by
- doasMIopitdineon. Transfectants were sel ected as
before and the resulting clones were subjected to
- A RUETRC.c) oning by limting dilution resulting in
- sd@gﬁrg_aj; hi gh producer clones of ANTIBODY A Exanple
1.3 Adaptation of clones expressing ANTIBODY A to
or suspension culture Best growth properties of CHO K1
0 re-deteryn.ned L0 LAt h di fferent
po)}rs_otr}g?/ rﬂ')aﬁygg 0 )%'s a@é{:h? 8}3%1&@& meg@gésglﬁgdl {/h ngg(gc{l)et%egﬂt oANTIBODY
REDMRESITEOM,0 gl utam ne (I nvitrogen), which is a
jxture of ,DI VEEM Hamlis F12 and IMDMin the
- :Be(gggi‘ F%Q(Ewg'porti ons of 1:1:2 (v:v:v) (Schl aeger
- andnMabHEReine 1992, J | mmunol Met hods, 146, 111-20)
' with the follow ng nodifications: soy and rice
- RydmgYlyvgioss. 0. 29 soy HyPep 1510 and 0.2%ri ce HyPep
36Pa s(Kerry Bioscience), 0.03% Pluronic F68
(I'nvitrogen), 251tM MSX (Sigma) and 5% di al ysed FCS
or (PAA Laboratories). FCS concentration was decreased

ad y t ; LA, W, tiald Vedn
- B Pt Bl R et pRRPREE. Rbdkids" or ANTIBODY
OMPOSIHON) E nmedi a were frozen for the several
reconbi nant cell clones CHO K1 SV cl ones were adapted
from DVEM cont ai ni ng 10% di al ysed FCS to suspensi on
culture in the chemcally defined CD-CHO nedia with
25RM MsX (G bco-Invitrogen) in a two step procedure
(Lonza). Cell banks were created in CD CHO



Oor

or

4

CHO cl ones were prepared for fernentation from stock
cultures in either shake flasks or spinner cultures
as follows: A cryo vial of the respective clones was
thawed in the respective culture nedia containing
WABRGOWIYERM i n a 100mlL shake flask or spinner RGHEP2806/011914
nom nal vol une of 50-75ml. Cells were then expanded
in consecutive splits of 146 to reach a stock culture
of 400-500mL volune in either shake flasks or
SPhIRE ween 8livs used for inoculation of fermenters
coul d be derived fromthese stock cultures up to 90
dymMakthetidinhawi ng. The seed train constitutes of a
2 fep in 2L shake flasks or spinners,
%ﬁﬁggg%%Bé inocul ation of a 10L fernenter as a
fatpH®$; vessel . Alternatively, the 10L fernmenter
could function as the fed-batch vessel itself or as
i nocul ate for the 100L fed-batch fernmenter. MSX was
PFLSRRImI, N of NheC Uekdih © dBRAbE  Blyc mziaeet | @Abdds! | ort NENTIBODY
i noculation of the 10L fernenter ere it was exluded
FePMIQSATINh process: Day 0: Start with 3-4x105/nl
4 wp split fromseed culture) Day 2-3:
gig#ﬁjg%m?geépﬁg, cell density should be above
Iﬂﬁm&ﬂﬁmmhmnEeeding Conti nuous or bolus feed at 2%
ﬁﬁﬁ q@f he i sof orm co: nposition of ANTIBODY A was
i BEhA9%Foughout the fermentation by ion exchange
clippnes.ogr aphy (see below). Day 14-18: \Wen the
viability of the cells started to drop (50% and the
expected titers were reached, the cell supernatant
RERESLedmpY (GaR T dbtaald OByERYER. dnlibdds Ot adriBODY
fllte sterilise It was stor eptically and
f@@Nﬁﬁﬁfﬂfﬁtessed as described in the next section
&@%%j; 5 t|on was carried out in accordance with
8 3'b ocol s, see e.g. Werner, (1993),
Amyﬂmn[mmmaﬁéorschung, 43, 1242-9 or Rendall, (2003).
Proceedi ngs of the 18th ESACT neeting, May-11-14,
A58M{Irefpdose04) . Exanpl e 3: Purification of ANTI BODY .
@h}geg§ur|f|cat|on process was based on three
omat ogr aphi ¢ steps and a diafiltration step:
Protein A affinity chromatography, cation exchange

In arE)EI'Ef_? ﬁt&rg%&gﬁ%/ @8}8%@7@1%g§ﬁﬂﬁwé¥@0mul tlrog r%(a: ordmg t% the invention

also aﬂﬂprﬂslcﬁi liguid &drinalatios corgprisirigdO0l cD menbr ane. The gel

8T e Sl A5 G8Eribed  BCD R, APUOOR, Yo ANTIBODY
'@(BMP@S%BION 2 cm, 0.4 1 CM Toyopear! 650M (Toso

Bi osci ence,” Art. 007972, small ion capacity = 85
&R Ewrsed0ekvs/ ni , di aneter 5.0 cm bed 1 ength 20

+ T 1 C}Sepharose FF (GE Heal t hcare,
&?Pﬁﬁggggﬁ%$6%) diameter 9 cm bed length 20 +/- 2
250 125 mMSscrags e run at room tenperature. Fractions
merﬁgiﬁored at 2 - 8 C. Detection was at 280 nm A

X100 ultrafiltration nodule with an area of 0.1
n2 (MIlipore Corp. Art. P28100A01) was used for
concentration and, di afi- tion

r (S@Ir aﬁfhythc herein cscn ed g]ycosy?ated antlbodlcs or ANTIBODY
COMPOSITION,
0.02% Tween 20 wlv,
10 mM L-histidine,

125 mM Sucrose,



. or

The foll ow ng solutions were prepared using purified
water: Solution A (equilibration buffer): 25 nM Tris,
25 MM NaCl, 5 nmM EDTA, adjusted to pH 7.1 +10.1 by HO.
Solution B (washing buffer 1): 100 mM acetic acid
wlznesseot o pH 4.5 +/-0.1 by NaOH Sol uti on @QT&IRIpU6HRHII14
buffer): 100 nM acetic acid adjusted to pH 3.2 +/-0.1
by NaCOH Sol ution D (washing buffer 2): 100 nmM acetic
acid, 75 MM NaCl, pH3 +/- 0.1 Solution E

(%g,glefp ration buffer): 2 M guanidi ni um hydrochl ori de,
1 Tris, adjusted to pH 7.5 +/-0.1 by HO Sol ution
F (storage buffer): 200 nM benzyl al cohol, 100 mM

iC id .adjusted t H 5.0, +10, y. sodi.um.
P/t oSeBEL The "1 B esPited: HbRtted SrBfNYor, ANTIBODY
begmMroITERN,0f solution Aln the followng it was :
charged with the clarified cell culture supernatant
(U81% Twees20yfv: ant i body) washed with 5 bed vol unes
ofo S8 MhisAfind VO 2007/ 068429PCT/ EP2006/ 011914 - 68
- washed wth 3 bed volunes of solution B, eluted
Wi25hnM Sictpsel vol unmes of solution C and the el uate was
ca(%l he§§,ed, washed with 3. colum vol unmes of solution D
ahd réegenerated with 2 colum vol unmes of solution E

37.5 mg/mL of the herein described glycosylated antibodies or ANTIBODY
COMPOSITION,

0.02% Tween 20 wiv,

10 mM L-histidine,

125 mM Trehalose,

at pH 5.5;

37.5 mg/mL of the herein described glycosylated antibodies or ANTIBODY
COMPOSITION,

0.01% Tween 20 w/v,
10 mM L-histidine,

125 mM Trehalose,

at pH3.5;

75 mg/ml. of the herein described glycosylated antibodies or ANTIBODY
COMPOSITION, |

0:02% Tween 20 wlv,

20 mM L-histidine,

250 mM Trehalose,

at pH 5.5;

75 mg/mL of the herein described glycosylated antibodies or ANTIBODY

COMPOSITION,
0.02% Tween 20 w/v,



equilibrated wwth 3 bed volunes of buffer A and

washed with bed volunes of buffer F for storage. A
linear flowrate of 100 cmh was used for all

chr omat ogr aphi ¢ steps. The colum | oad was 17.4 ¢
vemeends29/ | Mabsel ect gel and the yield for ROEER268011914
m xture of isofornms was 96 % Viral i-nactivation The

fol l owi ng solution was pregared using purified water:
Solution G (adjusting solution): 2 M sodium acetate

ThemPH ffsulifie protein A eluate was adjusted to a pH
between 3.5 to 3.7 by addition of concentrated acetic

- a@30anMrMannlifobodi um acetate (solution G. It was

St'félrdse for 15 mm and than adjusted to pH 4 +/- 0.1
'ng 2 Msodium acetate (solution G. Cation

or exchange chromat ogr aphy The fol | owi ng soI utions were

prepared using purifi-e Sol ut|

- (Bqungitr aff oftChUTerdR ) gﬂﬁf@%@%‘éﬁ%ﬂa &“abodéf‘cﬁ Rt PNTIBODY
t@oRBobPioN,- 0. 1 by NaOH Sol ution | (elution buffer
1): 250 nmM sodi um acetate without pH adjusting, pH

- 0.%% Toeen Zbwnion J: (elution buffer 2): 500 nmv

) di]{k}f‘fkc e w thout pH adjusting” pH 7.8 - 8.5
SS%I [ oﬁlsﬁaﬁéegener ation solution): 0.5 M sodium

- hydmei SddiumV¥B1&Re// 068429PCT/ EP2006/ 011914

- at pH 5.5;

- 150 mg/mL .of the herein described glycosylated antibodies or ANTIBODY
COMPOSITION, |

- 0.02% Tween 20 wiv,

- 20 mM L-histidine,

- 250 mM Trehalose,

- at pH 5.5.

- 150 mg/mL of t_he herein described glycosylated antibodies or ANTIBODY
COMPOSITION, |

- 0.02% Tween 20 w/v,

- 20 mM L-histidine,

- 250 mM Mannitol,

- atpHS5.S.

- 150 mg/mL of the herein described glybosylatcd antibodies or ANTIBODY
COMPOSITION,

- 0.02% Tween 20 wiv,

- 20 mM L-histidine,

- 140 mM Sodium chloride,

- atpH35.5

- 10 mg/mL Abeta antibody ,



- 69 - Solution L (storage buffer): 0.01 M sodium

hydr oxi de The columm was first regenerated with 2 bed

vol unmes of solution K and then equilibrated with 5-

bed vol unmes of solution H In the followng it was ‘
W Yyed428i t h an al i quot' of the protein A el FATEFAHE011914

washed with 1 bed volune of solution H Enclosed it

was eluted with 6 bed volysges of solution I. In this
~step a mxture of the doubl egl ycosyl ated and the

. O.UP@‘%‘V.%MQQW\L ated isoforns eluted. In the next step 3
bed vol uimes of solution J were used to elute the

- 202M Dlhystidiig) ated i soforns. After use the col um was
“regenerated with 2 bed volunmes of solution K, stored
- 140gpMpSpdipm phlpfides puf f er and was then washed again
atp%éh 2 bed vol unes of solution K. For storing it was
iShed with 3 bed volunmes of solution L. An exanpl e
chromatogramis shown in Fig. 3. Fractions of the

chromat ography were analyzed hy anal ytical I[.LEX as . L
In OB SEPPUIBEN BN, Rharapsugal Compgiifion, OF i DEset dRySRiigpds the liquid

formHBA6h fRich @bhp&des.omat ographi ¢ steps. The col um | oad
was 14.3 g anti body /1 CM Toyopearl 650 M and the-

- yllengimiadbaganibody . t he mi xture of doubl e- gl ycosyl at ed
- %9lmg#d%ﬂ§yl ated isoforns and 6.2 % for the
) at ed

nongl ycosy i soforms. Fl ow t hrough chromat ography
- uX) mNI D-hSapinay ose FF The fol l owi ng sol uti ons .were

- Rk Sodkim Bliigerr s o] usted to pH 7.9 +/- 0.1 by
atpipgstic acid Solution N (adjusting solution): 2 MTris
WO 2007/ 068429PCT/ EP2006/ 011914
In anther embodiment, the pharmaceutical composition of the present invention is the
lyophilized formulation which comprises: .
- 75 mg/mL Abeta antibody ,
- 0.04% Tween 20 wiv,
- 20 mM L-histidine,
- 250 mM Sucrose,
at pH 5.5.

The term “herein described glycosylated antibodies™ in context of exemplified formulations may
comprise in this invention the herein defined mono-glycosylated antibodies, the herein defined

double-glycosylated antibodies as well as mixtures. thereof

The dosage regimen will be determined by the attending physic;,ian and clinical factors. As is
well known in the medical arts, dosages for any one patient depend upon many factors, including
the patient's size, body surface area, age, the particular compound to be administered, sex, time
and route of administration, general health, and other drugs being administered concurrently.
Proteinaceous pharmaceutically active matter may be present in amounts between 1 ng and 20
mg/kg body weight per dose, e.g. between 0.1 mg to 10 mg/kg body weight, e.g. between 0.5 mg

to 5 mg/kg body weight; however, doses below or above this exemplary range are envisioned,



- 70 - Solution O (equilibration buffer): 83 nmM

sodi um acetate, 25 MM Tris, pH 7.5 +/- 0.1 Solution P
(regeneration buffer 1): 0.5 M NaOH / 1M NaCl
Solution Q (regeneration buffer 2): 0.2 Macetic acid
WO 00T R6RE221 Sol ution R (storage buffer): 0.01PGHRERE§H011914
The eluate fromthe CMI colum (acidic) was first .
diluted 1 : 3 with solutiogg-M and then adjusted to pH
7.5 with solution N. The colum was first

espeaﬂwy toRidRtifg thW ifbredeR@6hedl ThAISESIFChe Séditdéd RNa @oraﬁdousrinfusmn it
followng the diluted eluate fromthe CMI col um

shou\'ﬁaaésqﬁede degangesf d gt d0 ey ngrkilegsym ohkody| wight Berguighte-

was coll ected. Product was washed off the columm w th

The ﬁ%ﬂ&dc@iﬁc zﬂ"b&rhyt)@sﬁl ok hsodb(s&ﬂéﬂ thideint 1Sy %%ﬂﬁﬂc@ fh Gt sh&% gctmg, fast-

, nm was | ower | ow t hrough col | ected).
releagiog.Uamg-opiie g ergebreinad-eedeaping Hiencs, the ghaymhcenrbenl cﬁmpomtwns may also

be Suitﬁélgﬁ‘%%?%w??'e%écgér\%gf CO%E’OH’CC\{}CI%& d then regenerated with

unes o \"uti on P. Then the
col um was regenerated with 2 bed vol unes of solution
Sust@@iﬂdleﬂﬂsﬁrep:hrMimh nﬁiyh:ednr&patadmﬁngahethoﬂsuﬁélbho@naindhe art. Suitable
e e P R e AP S L35l ffrooni
poly@érs icomeiinglthQasedai® sichfthe Aadickdgre h eeorRdf Hapld articles, e.g.
for the m xture of doubl e-gl ycosyl ated and
film¥HBICHcHRY ! RrRpls<ourtact- AR Wairises pluderglyesiers, copolymers

f LIRdaBid 060 308 SiHyR. R S RAH-§hr4tRbR LiMEdel Vel ABLE! hydrogel
° gﬁumnS(dlaf)&)lt llnon but f r) 20. I—e||s"t%|q|ne yEroges:
polylacijdes tdegradable HicS¢ 5cidyglymmc ai@ copolymers and poly-D-(-)- 3-hydroxybutync
acid. %‘%SSI{)I (?083%%? ngogli:'gl aol16v/1tc))fla%1 %)gsmblg %hanges in immunogenicity of antibodies
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controlling moisture content and by developing specific polymer matrix compositions.

Progress can be monitored by periodic assessment. The compositions, i.e. the mono- andfor
double-glycosylated antibodies of the invention or a mixture thereof, may be administered
locally or systemically. It is of note that peripherally administered antibodies can enter the
central nervous system, see, inter alia, Bard (2000), Nature Med. 6, 916-919. Preparations for
parenteral administration include sterile aqueous or non-aqueous solutions, suspensions, and
emulsions. Examples of non-aqueous solvents are propylene glycol, polyethylene glycol,
_vegetable oils such as olive oil, and injectable organic esters such as ethyl oleate. Aqueous
carriers include water, alcoholic/aqueous solutions, emulsions or suspensions, including saline
and buffered media. Parenteral vehicles include sodium chloride solution, Ringer's dextrose,
dextrose and sodium chloride, lactated Ringer's, or fixed oils. Intravenous vehicles include fluid
and nutrient replenishers, electrolyte replenishers (such as those based on Ringer's dextrose), and
the like. Preservatives and other additives may also be present such as, for example,
antimicrobials, anti-oxidants, chelating agents, and inert gases and the like. Furthermore, the
pharmaceutical composition of the invention may comprise further agents depending on the
7 intended use of the pharmaceutical composition. Said agents may be drugs acting on the central
nervous system, like, neuroprotective factors, cholinesterase inhibitors, agonists of MI1

muscarinic receptor, hormones, antioxidants, inhibitors of inflammation etc, It is particularly
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invention to the brain is envisaged. For example, the compound or compound mixiure or

compound formulation may be administered by direct intraventricular or intrathecal injection to
the brain, preferably via slow infusion to minimizé impact on brain parenchyma. Also slow
release implant in the brain may be employed. It is also envisaged that gene therapy approaches
are employed, for example by use of implanted recombinant cells that produce the antibodies as
defined in this invention. These “recombinant cells”.should be capable of providing the herein
defined glycosylations in the variable regions/parts of the antibodies described herein, in
particular the anti-AP antibodies of the invention. Yet, as pointed out above one advahtage of the
antibodies/antibody mixtures of the present invention is their capability to cross the blood-brain
barrier and to bind to amyloid plaques.The pharmaceutical compositionsr of the invention
described infra can be used for the treatment of all kinds of diseases hitherto unknown or béing
related to or dependent on pathological APP aggregation or pathological APP processing. They
may be particularly useful for the treatment of Alzheimer's disease and other diseases where
extracellular deposits of amyloid-B, appear to play a role. They may be desirably employed in
humans, although animal treatment is also encompassed by the methods, uses and compositions

described herein.

In a preferred embodiment of the invention, the composition of the present invention as
disclosed herein above is a diagnostic composition further comprising, optionally, suitable
means for detection. The diagnostié composition comprises at least one of the aforementioned

compounds of the invention, namely the glycosylated antibodies described herein.



Yi el ds SteplsofornStep yield WO
2007/ 068429PCT/ EP2006/ 011914 - 72 - WMabSel ect
(Protein A) Mxture of all isoforns 96 % CM Toyopear |
650 M M xt ur eof nono- gl ycosyl at ed ANTI BODYAanddoubl e-
VP 200608929t ed ANTI BODYA Cont ent of non- gl ycosy | B EEP2006/011914
ANTI BODY A <0.5% 79
-50-
Said diagnostic composition may comprise the compounds of the invention, in particular the
glycosylated antibody molecules of the present invention, soluble form/liquid phase but it is also

envisaged that said compounds are bound to/attached to and/or linked to a solid support.

Solid supports may be used in combination with the ﬁiagnostic composition as defined herein or
the compounds of the present invention may be directly bound to said solid supports. Such
supports are well known in the art and comprise, inter alia, commercially available column
malterials, polystyrene beads, latex beads, magnetic beads, colloid metal particles, glass and/or
silicon chips and surfaces, nitrocellulose strips, membranes, sheets, duracytes, wells and walls of
reaction trays, plastic tubes etc. The compound(s) of the invention, in particular the antibodies of
the present invention, may be bound to many different carriers. Examples of well-known carriers
include glass, polystyrene, polyvinyl chloride, polypropylene, polyethylene, polycarbonate,
dextran, nylon, amyloses, na}tural and modified celluloses, polyacrylamides‘, agaroses, and
magnetite. The nature of the carrier can be éither soluble or insolﬁblc for the purposes of the
invention. Appropriate labels and methods for labeling have been identified above and are
furthermore mentioned herein  below. Suitable methods for fixing/immobilizing said
compound(s) of the invention are well known and include, but are not limited to ionic,

hydrophobic, covalent interactions and the like.

It is particularly preferred that the diagnostic compoéition of the invention is employed for the
detection and/or quantification of APP and/or APP-processing products, like amyloid-f§ or for
the detection and/or quantification of pathological andfor {genetically) modified APP-cleavage

sides.

As illustrated in the appended examples, the inventive glycosylated antibody molecules are
particularly useful as diagnostic reagents in the detection of genuine human amyloid plaques in

brain sections of Alzheimer’s Disease patients by indirect immunofluorescence.

It is preferred that said compounds of the present invention to be employed in a diagnostic
composition are detectably labeled. A variety of techniques are available for labeling
biomolecules, are well known to the person skilled in the art and are considered to be within the
scope of the present invention. There are many different labels and methods of labeling known
to those of ordinary skill in the art. Examples of the types of labels which can be used in the
present invention include enzymes, radioisotopes, colloidal metals, fluorescent compounds,

chemiluminescent compounds, and bioluminescent compounds.
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Commonly used labels comprise, inter alia, fluorochromes (like fluorescein, thodamine, Texas
Red, etc.), enzymes (like hofse radish peroxidase, [-galactosidase, alkaline phosphatase),
radioactive isotopes (like p or ]251), biotin, digoxygepin, colloidal metals, chemi- or
bioluminescent compounds (like dioxetanes, luminol or acridiniums). Labeling procedures, like
covalent coupling of enzymes or biotinyl groups, iodinations, phosphorylations, biotinylations,

etc. are well known in the art,

Detection methods comprise, but are not limited to, autoradiography, fluorescence microscopy,
direct and indirect enzymatic reactions, etc. C‘ommonly used detection assays comprise
radioisotopic or non-radioisotopic methods. These comprise, inter alia, Westernblotting, overlay-
assays, RIA (Radioimmuno Assay) and IRMA (Immune Radioimmunometric Assay), EIA
(Enzyme Immuno Assay), ELISA (Enzyme Linked Immuno Sorbent Assay), FIA (Fluorescent

Immuno Assay)}, and CLIA (Chemioluminesccnt Immune Assay).

- Furthermore, the present invention provides for the use of the glycosylated antibody molecules
of invention, or an antibody molecule produced by the method of the invention, or a mixture of
mono- and double-glycosylation antibodies as provided herein for the preparatidn of a
pharmaceutical or a diagnostic composition for the prevention, treatment and/or diagnosis of a
disease associated with amyloidogenesis and/or amyloid-p]éque formation. It is further preferred
that the compounds described herein, in_ particular the antibody molecules of the invention, be
employed in the prevention and/or treatment of neuropathologies associated with modified or
abnormal APP-processing and/or amyloidogenesis. The antibody molecules, e.g. in the format of
(engineered) immunoglobulins, like antibodies in a IgG framework, in particular in an IgGl-
framework, or in the format of chimeric antibodies (in particular fully humanized antibodies or
complete antibodies), bispecific antibodiés, single chain Fvs (scFvs) or bispecific scFvs and the
like are employed in the preparation of the pﬁarmaceutical compositions provided herein. Yet,
the antibody molecules and mixtures provided herein are also useful in diagnostic settings as
documented in the appended examples, since the antibody molecules of the invention

specifically interact with/detect A4 and/or amyloid deposits/plaques.

Therefore an inventive use of the compounds of the present invention is the use for the
preparation of a pharmaceutical composition for a neurological disorder which calls for
amelioration, for example by disintegration of B-amyloid plaques, by amyloid (plaque) clearance

or by passive immunization against B-amyloid plaque formation. As illustrated in the appended
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amylvhiksB pBgeest Easincs of ARBABAderopiss may, inter alia, be achieved by the medical
use of antibodies of the present invention which compﬁse an Fc-part. Said Fc-part of an
antibody may be particularly useful in Fc-receptor mediated immune responses, e.g. the
attraction of macrophages (phagocytic cells and/or microglia) and/or helper cells. For the
mediation of Fe-part-related immunoresponses, the antibody molecule of the invention is
preferably in an (human) IgGl- framework. As discussed herein, the preferred subject to be
treated with the inventive antibody molecules, or antibody mixtures is a human subject. Other
frameworks, like 1gG2a- or IgGZb-ffameworks for the inventive antibody molecules are also
envisaged. Immunoglobolin frameworks in IgG2a und IgG2b format are particular envisaged in

mouse settings, for example in scientific uses of the inventive antibody molecules, e.g. in tests

on transgenic mice expressing (human) wild type or mutated APP, APP-fragments and/or Ap4.

The above recited discases associated with amyloidogenesis and/or amyloid-plaque formation
‘comprise, but are not limited to dementia, Alzheimer’s disease, motor neuropathy, Parkinson’s
disease, ALS (amyotrophic lateral sclerosis), scrapie, HIV-related dementia as well as -
Creutzfeld-Jakob disease, hereditary cerebral hemorrhage, with amyloidosis Dutch type, Down’s
syndrome and neuronal disorders related to aging. The antibody molecules of the invention and
the Compositions provided herein may also be useful in the amelioration and or prevention of

inflammatory processes relating to amyloidogenesis and/or amyloid plaque formation.

Accordingly, the present invention also provides for a method for treating, preventing and/or
delaying neurological and/or neurodegenerative disorders comprising the step of administering
" to a subject suffering from said neurological and/or neurodegenerative disorder and/or to a
subject susceptible to said neurological and/or neurodegenerative disorder an effective amount

of a an anti AP antibody molecule or a mixture of the inventive mono- and/or double-
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Total plaque surface (A), total plaque number (B) and plague number and size
distribution (C) in the thalamus region after 5 month treatment with ANTIBODY
A COMPOSITION (which comprises mono- and = double-glycosylated
ANTIBODY Aj,_deuble-glycosylated and mono-glycosylated ANTIBODY A

isoforms (20 mg/kg weekly, i.v.) or vehicle.

Total plaque surface (A), total plaque number (B} and plaque number and size
distribution (C) in the cortex and corpus callosum région dfter 5 month treatment
with ANTIBODY A COMPOSITION (which comprises mono- and double-
glycosylated ANTIBODY A), double-glycosylated and mono-glycosylated
ANTIBODY A isoforms (20 mg/kg weekly, i.v.) or vehicle.

Total plaque surface (A), total plaque number (B) and plaque number and size
distribution (C} in the hippocampus region after 5 month treatment with
ANTIBODY A COMPOSITION (which comprises . mono- and double-
glycosylated ANTIBODY A), double-glycosylated and mono-glycosylated
ANTIBODY A isoforms (20 mg/kg weekly, i.v.) or vehicle.

Total plaque surface (A), total plaque number (B) and plaque number and size
distribution (C) in the subiculum region after 5 month treatment with
ANTIRODY A COMPOSITION (which comprises mono- and double-
glycosylated ANTIBODY A), double-glycosylated and mono-glycosylated
ANTIBODY A isoforms (20 mg/kg weekly, i.v.) or vehicle.

Measurement of fluorescence -intensity of immunostained ANTIBODY A
COMPOSITION bound to amyloid-3 plaques after biweekly dosing of 0.1 mg/kg
with 1, 2 and 4 i.v. applications to PS2APP mice. Analysis was done at 2 weeks

after last injection.

Measurement of fluorescence intensity of immunostained ANTIBODY A
COMPOSITION bound to amyloid- plaques after monthly dosing of 0.15 mg/kg

with 2 and 3 i.v. applications to PS2APP mice. Analysis was done at 2 weeks

after last injection.



18.51 stdev 0.02 22.33 WD
20071068429PCT/ EP2006/ 011914 - 78 - ANTI BODY A
equi librium1.54 29.00 nono-gl ycosyl at ed

extrapol ation 0.25 7.55 _
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Figure 21:  Measurement of fluorescence intensity of immunostained ANTIBODY A
COMPOSITION bound to amyloid-$ plaques after 4 biweekly injections of 0.05,
0.1 and 0.30 mg/kg to PS2APP mice, suggesting dose-related amyloid-plaque

binding. Analysis was done at 2 weeks after last injection.

Figure 22: Measurement of fluorescence intensity of immunostained ANTIBODY A
COMPOSITION bound to amyloid-p plagues after 3 monthly injections of 0.075,
0.15 and 0.45 mg/kg to PS2APP mice, suggesting dose-related amyloid-plaque

binding. Analysis was done at 2 weeks after last injection.

Figure 23: Human AD brain sections stained against AB with anti-Ap murine monoclonal
antibody (BAP-2) after 40 Hours incubation with ANTIBODY A
COMPOSITION at indicated concentrations together with living differentiated |
primary human macrophages (0.8 million cellsllﬁl). Results show reduction in
amyloid load indicative for antigen-dependent cellular phagocytosis effect of
ANTIBODY A COMPOSITION on amyloid-fi plaques. Scale bar = 300 pm.

Figure 24: Dose response of ANTIBODY A COMPOSITION on amyloid-p plaques from
human AD brain sections when incubated with 0.8 million cells/ml. (A) shows

total plaque area and (B} staining intensity.

Figure 25:  Fluorescent microscopy of P388D1 cells incubated with 0, 0.1, 1 and 10 pg/ml
ANTIBODY A COMPOSITION (A to D, respectively). |

F igufe 26: Quantitative measurement of dose response of ANTIBODY A COMPOSITION
using AP conjugated fluorobeads and P3881D1 cells (shown in relative
fluorescent units, RFU). Two indcpendent experiments indicate a considerable

range of efficacy for ANTIBODY A COMPOSITION.

Figure 27: Table showing different glycan structures of ANTIBODY A in the constant
region of the heavy chain (Asn 306; first two columns) and in the variable region

of the heavy chain (Asn 52; third and fourth column).

Examples



ANTI BODY A stdev 0.02 2.06 equilibriumo.12 11.10
non- gl ycosyl ated extrapol ati on 0.19 1.99 ANTI BODY A

stdev 0.03 0.15
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The following, non-limiting examples illustrate the invention.
Example 1: Generation of ANTIBODY A via cloning techniques

In accordance with the present invention, an IgG! molecule was generated via common cloning
techniques. ANTIBODY A is; in its coding sequence and in its expressed amino acid sequence
characterized by its variable region of the heavy chain (V). The corresponding example of a

heévy encoded by a DNA sequence as follows:

caggtggaattggtggaaagcggcggcggcctggtgcaaccgggcggcagcctgcgtctgagctgcgcggcctccggatttacctttag
cagctatgcgatgagetgggtgcgecaageccctgggaaggpletcgagtgepigagegctattaatgetictggtactegtacttattatge
tgati;:tgttaagggtcgttttaccatttcacgtgataattc gaaaaaca(:cctgtatctgcaaatgaacagcctgcgtgcggaagatacggcc
gtgtattattgcgegegtggtaagggtaatactcataagectiatggitatgticgttattitgatgtitgggoccaaggeaccetggtgacggtt
agctcagcctccacaaagggtccatcggtcttcéccctggcaccctcctccaagagcacctctgggggcacagcggccctgggctgcctg
‘gtcaaggactacttcecegaaccggtgacggtgtcgtggaactcaggegeectgaccageggegtecacaccticee ggcfgtcctacag
tectcaggactetactcecteageagegtggtgaccgtgecctecageagettgggeacceagacctacatctgeaacgtgaatcacaage
ccagcaacaccaaggiggacaagaaagitgageccagatategtgegatategtgeaatettgtgacaaaactcacacatgeccaccgtge
ccagcacctgaactectggggggacce gtcagtéttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtca
catgcgtggtggtggac gtgagccacgaagaccétgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagaca
aagccgegggaggageagtacaacageacgtacegggtggteagegtecteacegicetgeaccaggactggetgaatggeaaggagt
acaagtgcaaggtctccaacaaagecctcccageccccatcgagaaaaccatctccaaagecaaagggeageccegagaaccacaggt
gtacaccctgeecccatece gggatgagetgaccaagaaccaggtcageetgacctgectggteaaaggctictatcccagegacatege
c‘gtggagt‘gggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctccttcttcctctaca
geaagetcaccgiggacaagageaggtggeageaggggaacgictictcatgetecgtgatgeatgaggetctgeacaaccactacacg
'cagaagagcctctccctgtctccgggtaaatga (SEQ ID NO: 5). '

and codes for the following immunoglobulin H-chain: -

QVELVESGGGLVQPGGSLRLSCAASGFTESSYAMSWVRQAPGKGLEWVSAINASGTRT
YYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARGKGNTHKPYGYVRYFDV
WGQGTLVTVSSASTKGPS VFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS
GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTH
TCPPCPAPELLGGPSVFLFPPKPKbTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKG



equilibriumO0.42 2.82 The table above shows KD

values of the low affinity conpl ex (nonoval ent) and

the high affinity conplex (bivalent) formed by the

i nteraction of ANTIBODY A isofornms and Al31-40
W0 Wpi/068429s det er mi ned by surface plasnmon r esSiTAFE06/011914
KD det erm ned by using extrapol ated equilibrium
responses (marked "extrapoggati on") and KD val ues

determ ned by using experinentally determ ned
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gi ven. The extrapol ated val ues were determ ned at
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The KD s based on experinental and extrapol ated
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i sof or ms (e g. non-, nono- or double-glycosylated

ant i bod ver Ll ot analysis with
atgaa&(é‘%g Ctgc gccﬁﬁtgg%ﬁf 09 gat?‘%/%&gggcodet erm nant) can
cagg@@adtﬂg@&;@ﬁaa@fg@%ﬁgww@tmmL'ggc@tﬁgdfwgogtctgagﬂgcg'cggt&ttcggatttacctttag
dual epitope specificity was defined Q/Wreact | Vi
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ecl | C epi tope recognition aré based on
gtgtattMa@ﬂca@tmggwmm@egmt@ggtmtjcﬁ@é@%@%@ﬁ&@@aﬁgw@@tggtgmggtt

agctctq.éc O +c%%%eﬁ%tc? tc C‘f&g&%%g{?a&%?%%g%gy qua%gig%gg%gag#gc?ctgggctgcctg

gtcaztgbﬁ:tia:t’tt:ctdﬁgﬁycggygapgQgtogtggﬂctt:ﬁ@bgﬁctgammcﬁtgcakmtﬁncggngtcctacag
Western-Blottin

of proteins to PV
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ccagSAReLL4dy %kﬁdéa?ﬁﬁfﬁ%ﬁgdcb:ihﬁl%ftgt@&!abﬁ@@ﬁeacﬂb@&bﬁ%@tgbé’tﬁg’cacctgaactcctgg
cannot e app to map nore spatially conplex

gggg@@gtcggtggcqtqme@_:cgqagaj:@mqaggﬁ.g%pgct@qltgg@tﬁtfcggqpafqtﬁggq.cacatgcgtggtggtggacgt
gagcga%g&aggcfci%gﬁgﬂg{t&?(ggg%%a@ﬁcﬁtg&%gtg%%t@é%ajc%Eécggéggaggagca
gtacaﬁé@i‘d@&&d@%@ﬁaw@ﬂﬁbmct:%bdcoagga@tg-gctgmbggcaﬁgggagtadaegtgcaaggtctcca
mai n_scanni n ?n‘ol nat or i ﬁ%)co a %Eac coctecocecate
scan g PR GG Rt P G pes S iR 8oy
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atgggcagccggagaacaactacaagaccacgecteeegtgetggactcegacggcetecetteticetetacageaageteacegtggaca
agagcaggtggcageaggggaacgtetictcatgetecgigatgeatgaggeictgeacaaccactacacgeagaagagecteteeetgt

ctccgggtaaatga (SEQ ID NO: 25)
The corresponding amino acid sequence would be -

MKHLWFFLLLVAAPRWVLS
QVELVESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEW VSAINASGTRT
YYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARGKGNTHKPYGY VRYFDV
WGQGTLVTVSSASTKGPS VFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS
GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTK VDKKVEPKSCDKTH
TCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCY VVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKG
QPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIA VEWESNGQPENNYKTTPPVLDS
DGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 26)



The applied techniques are therefore considered to be
specific for linear epitopes, excluding that
- conformational epitopes either discontinuous or
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regions within the Ap peptide defined herein resenble
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size. The sem -dry blotting stack consisted of
be freshly wetted filter papers (Wiatman No.3) slightly
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gagagﬁgyeg(eﬁ(zjlmrd@tm buffer (Li-Cor) and further dil uted
1 with PBS, 0.05% Tween20. The nenbrane was
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Tween20). The nenbrane was dried and scanned for
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puncture. The epitopes of the antibody in question

was defined as the mnimal am no acid sequence in
reacti ve peptides. The fluorescence intensity was
i ntegrated over each spot and recorded as rel ative
fluorescence unit (RFU). For conparison two nouse
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the epitope recognition sequence and a potenti al
reduction of the mnimal recognition sequence by one
amino acid at the Cterninal end has to be considered
wao2dohvesspmpspot anal ysi s as used in the presertI/EP2006/011914
i nvention. anti body Am noacid position Am noacid

posi tion doubl e-gl ycosyl ated ANTI BODY A 3-4 (1-10)

18-24 (17-26) nono-gl ycosylated ANTI BODY A 4-5

DEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNS QESVTEQDSKDSTYSLSSTL
TLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC (SEQ ID NO: 28)

These sequences above are known from MAB31 as disclosed in WO 03/070760.

However, the heavy and light chains of the exemplified ANTIBODY A may also be encoded by

a sequence as shown below:

} »

the heavy chain
atggagtitgegctgagetgggitttectegitgetcttttaagaggtgaticatggagaaatagagagactgagtgtgagtg
aacatgagtgagaaaaactggatttgtetoocattticigataac ggt_gtccttctgtttgcéggtgtccagtgtcaggfggag
ctggtggagtét_gggggag gcctggtcdagcctggggggtccctgagactctcctgtgcagc gfctggattcaccttcagt
agctatgccatgagctgggtcc gccaggctccaggcaéggggctcgagtgggtgtccgccataaac gecageggtace
cgcacctactatgcagactcegtgaagggccgaticaccatctccagagacaaticcaagaacacgetgtatctgcaaatg
aacagcctgagagccgaggacacggctgtgtattactgtgc gagaggcaaggggaacacccacaagecctacggetac
gtacgctactitgacgigtggggccaaggaaceetggteacegteteeteaggtgagtectcacaacctetetectgegge
cgcagetigaa gtctgaggcagaatcttgtccagggtctatcggactcttgtgagaattaggggctgacagttgatggtgac
aatttcagggtcagtgactgtetggttictctgaggtgagactggaatataggtcaccitgaagactaaagaggggtecagg
ggcttttctgcacaggéagggaacagaatgtggaacaatgacttgaatggttgattcttgtgtgacaccaagaattggcata
atgtctgagttgcccaaggst gatcttagc‘tﬁgactctggggtttttgtcgggtacagaggaaaaacccactattgtgattact
atgctatggactactgggglcaaggaaccicagtcaccgretectc aggtaagaatggcctctccaggtctttatttttaacct
tigttatggagtittctgageattgeagactaatctiggatatttgecctgagggagecggetgagagaagiigggaaataaa
tetgtetagggatctcagagectitaggacagattatetccacatetitgaaaaactaagaatctgigtgatgatetiggtgga
gtecetggatgatgggatag ggactttggaggctcatttgagggagatgctaaaacaatéctatg getggagggatagttg
ggeoctgtagttggagattticagttittagaatgaagtattagetgeaatacticaaggaccaccictgtgacaaccattttata
cagtatccaggcatagggacaaaaagtggagtggggcactttctttagatttgtgaggaé{gttccacactagattgtftaaa
acttcatttgttggaaggagcetgtcttagtgattgagtcaagggagaaaggcatctagecteggteicaaaagggtagttgct
gfctagagaggtctggtggagcctgc aéaagtccagctttcaaaggaacacagaagtat gtgtatggaatattagaagatg
trgettitactcttaagttggticctag gaaaaatagttaaatactgtgactttaaaatgtgagagggttttcﬁagtactcattttttt
aaatgtccaaaatttttgtcaatcaatttgaggtcttgtttgtgtagaactgacattacttaaagtttaaccgaggaatgggagtg
aggctctctcataccctattcagaactgacttttaacaataataaattaagtttaéaatatttttaaatgaattgagcaatgttgagt
tgagtcaagatggccgatcagaaccggaacacctgcageagetggeaggaageaggtcatgtggeaaggetatttggg
gaaggeaaaataaaaccactaggtaaactigtagetgtggtttgaagaagtgtittgaaacactetgtecagecceaccaa

accgaaagtccaggctgagcaaaacaccacctgggtaatttgeatttclaaaataagitgaggaticagecgaaactggag
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aggtcctettttaacttattgagttcaacctittaattitagettgagtagttctagtttcecccaaacttaagtttatcgactictaaaa
tgtatttagaaticgagetoggtacagetttctggggeaggecaggectgaccttggetttgggecagggagggpeactaa
ggtgaggcaggtggcgccagcaggtgcacacccaa_tgcccatgagcdcagacactggacgctgaacctcgc ggacag
ttaagaacccaggggcctctgcgcctgggcccagctctgtcccacaccgcggtc'acatggcaccacctctéttgcagcct
ccaccaagggcccathgtCttccccctggcaccctcctcchagagcacctctgggggcacagcggccctgggctgcct
getcaaggactacticcocgaaccggtgacggtgtegtggaactcaggegecctgaccageggegtgeacacctteecg
gctgtcctacagtcctcaggactctactccctcagcagcgtggtgaccgtgccctccagcagcftgggcacccagacctac
atctgcaacgtgaatcacaageccageaacaccaaggtggacaagaaagiiggtgagagoccageacagggageoag
getatetgetggaagecaggetcagegetectgectggacgeatcecggetatgcagecceagiccagggeageaagg
caggceccgtctgcctcttcacccggagcctctgcccgccccactcatgctcagggagagggtcttctggctttttcccag
getetggacaggcacaggetaggtgcccctaacccaggeoctgeacacaaaggggeaggtactggectcagaccige
caagagccatatccgggaggaCcctgcccctgacctaagccéaccccaaagg‘ccaaactctccactccctcagctcgga
cacctictetectcecagaticcagtaacteccaatcttctetetgeagageccaaatctigigacaaaactcacacatgeeca
ccgtgcccaggtaagccagcccaggcctcgccctccagctcaaggcgggacaggtgccctagégtag‘cctgcatccag
ggacaggececageegggtgetgacacgtecacctecatetettectcageacctgaactectggggggaccegteagtct
tecteticeecceaaaacccaaggacaccctcatgatetcecggaceectgaggteacatgegtggtggtegacgtgage
cacgaagaccctgaggtcaagttcaactggtacgtggacggeglggaggtecataatgccaagacaaageegegggag
gagcagtacaacageacgtacegtgtggleagegtectcaccgtectgeaccaggactggetgaatggeaaggagtaca
agtgcaaggtctccaacaaageccicccageccccatcgagaaaaccatctccaaagecaaaggtgpggaccegtgesg
tgcgagggecacatggacagaggcc ggctcggcccaccctctgccctgagagtgaccgctgtaccaacctctgtcccta
cagggecagecccgagaaccacaggtgtacaccetgeccecateecgggatgagetgaccaagaaccaggteagectg
acctgectggtcaaaggettctatcccagegacategecglggagtgggagageaatggpeagecggagaacaactac
aagzlccacgccfCchtgctggactccgacggctccttcttcctctacagcaagctcéccgtggacaagagcaggtggca
gcaggggaacgictictcatgctecgtgatgeatgaggctctgeacaaccactacacgeagaagagecteteceigtecce
gggcaaatga (SEQ ID NO: 23) '

the light chain

atggacatgagggtcctegetca gctcctggggctcctgctgctétgtttcccaggtaaggatggagaacacta geagtita
cicageccagggtgcteagtactgetttactaticagggaaaticicitacaacatgattaattgtgt ggacatitgiititatgree
ccaatctcaggegecagatgigataicgtptigacgeagictccagecaccetgictitgictccaggggaaagagecace
ctctcetgeegggecagicagagtgtiageageagetacttagectggtaccageagaaacctggecaggegeecagge
tecteatctatggegeatccageagggecactggegtgecagecaggticagtgpeagtggstictgggacagacticact

ctcaccatcagcagectggagectgaagatitcgegacctattactgtetgeagatttacaacatgectatcacgtteggeca



BAP- 44 (nouse nonocl onal) 19-21 BAP-1 (nouse

nmonocl onal ) 4-6 The tabl e above relates to a

pepspot ana ysis of binding full-length IgG

anti bodi es to decapeptides on a cellul ose sheet. The
wioEees4ef er to the amno acid position in RWP2006/011914
AO01- 40 sequence which have to be present in the
decapeptide for binding ofgsanti body. A further

extension to the epitope is indicated in brackets in

or der, cada ' '

r equﬁl éef%c%dgggé Nl gl\n;{gﬁﬁ%%lgﬁ%%tﬁiﬁg&%%&cé&kgﬁ%cgtﬁ?at&tfgrgﬁgatttggaggg
De p @higagganlzatsgaIrticdzgaln e mEses BaRg ICANTIC BCDvlapal apatEtgggaecaaactlt

T I TN T —
AD f kemcagguegaicedatactotdiagtittgcaataaaagtgggatagcagagitgagtgageegtaggctg

2007/ 068429PCT/ EP2006/ 011914 - 82
agttctctcttttgtctcctaagttttta[gactacaaaaatcagtagtatgtcctgaaataatcattaagctgtttgaaagtat gac

tgettgecatgtagataccatgtctigetgaatgatcagaagaggtgtgactcttatictaaaatttgicacaaaatgtcaaaat
gagagactctgtaggaac gagtccttgécagacagctcaaggggtttttttcctttgt_ctcatttctacatgaaa gtaaatttga
aatgatctitittattataagagtagaaatacagttgggtttgaactatatgtettaatggecac ggttttgtaagacatttggfcct
ttgttticccagttattactcgattgtaattttatatcgccageaatggactgaaacggiccgeaacctcticittacaactgggt
gacctege ggctgtgccagccatttggcgttcaccctgccgétaagggccatgtgaacccccgcggtagcatcccttgctc
cgcgtggaccactttcctgaggcacagtgatagga'acagagccactaatctgaagagaacagagatgtgacagactaca
ctaatgtgagaaaaacaaggaaagggtgacttatiggagatitcagaaataaaatgeatttattattataticcettattttaatttt
ctattagggaattagaaagggcataaactgetitatccagtgttatattaaaagettaatgtatataatctttitagaggtaaaatct
acagccagcaaaagic atggtaaatattctttgactgaactctcactaaactcctctaaattatatgtcatattaactggttaaﬁtt
aatataaatttgt gacatgaccttaactggttaggtaggatatttttcttcatgéaaaaatatgactaataataatttagcac-aaaa
atatttcccaatactttaattctgtgatagaaaaatgtitaactcagetactataatcecataattitgaaaactatttattagettttg
tgttt gacccttccctagccaaaggcaactatt'taaggac'ccttt'aaaactcttg'aaactactttagagtcattaag’ttattt:aac
cacttttaattactttaaaatgatgtcaattccettttaactattaatttatittaaggggggaaaggctgetcataattctattgtittt
cttggtaaagaactcicagttttcgtttttactacctctgtcacccaagagitggeaictcaacagaggggactticcgagagg
ccatctggeagttgcttaagatcagaagtgaagtctgecagticeleccaggeaggtggeccagattacagtigacctgtiet
ggtgtgectaaaaattgtceeatgtggttacaaaccattagaccagggtctgatgaattgetcagaatatttctggacaceea
aatacagaccciggctiaaggecctgiceatacagtaggtitagettggetacaccaaaggaagecatacagaggctaata
tcagagtaticttggaagagacaggagaaaatgaaagecagiiect gcfcttaccttatgt getigtgttcagactcccaaaca
tcaggagtgtcagataaactggictgaatctetgictgaageatggaactgaaaagaatgtagtticagggaagaaaggca
atagaaggaégc(:tgagaatac ggatcaattctaaactctgagggpgicggatgacgtgpccatictttgectaaageatt
gagtttactgcaaggtcagaaaageatgcaaagecctcagaatggetgeaaagagetccaacaaaacaatttagaacttta
ttaaggaatagggggaagctaggaagaaactcaaaacatcaagatittaaatacgeticttggictcctigetataattatetg
geataagcatget gttttctgtctgtccbtaacatgccctgtgattatccgcaaacaac acacccaagggcagaactttgttac
ttaaacaccatcctgtttgctictitcctcaggaactgtggetgeaccatetgtettcateticcegecatctgatgageagtiga
aatctggaaclgcctct gttgtgtg¢ctgctgaataacttctatcccagagaggccaaagtacagtggaaggtggataac gc
cctccaatcgggtaactceccaggagagtgtcacagageaggacageaaggacageacctacagecicageageacccet
gacgelgageaaageagactacgagaaacacaaagtctacgectgegaagteacecatcagggeetgagetegeecst

cacaaagagcttcaacaggggagagtgttag (SEQ ID NO: 24)



Bi oti nyl ated A131-40 was first incorporated into

pref ormed APl-40/ A01-42 fibers before treatnent with

ANTI BODY A isoforns. Liberation of biotinylated AP

was- measur ed using an assay enpl oying a

VE@ pWp0E¥29di n- POD conj ugate as descri bed bel dWTfEP2006/011914

Synthetic AP when incubated in aqueous buffer over

several days spont aneouslyg4aggregates and forns

fibrillar structures which are simlar to those seen
Exahﬁlml\]@étgraﬁﬁﬁ%bﬁ&l in the brains of Al zheiner's

Di sease patients. The following in vitro assay is
suitabl e to neasure incorporation or |iberation of

Sequsness iferANTEPIN 4 prigingirdefrerm teclndpnaiygtieymbedalias pgmger screening
s AR NEPLAAE IR S0 She B mnony
A wal buginally( BovidedhmnveCk@dp)logph b Morgheliys, @Fifhany and corresponds to

15990- 1599 . ANTI BODY A i,s0f i hduced '
Fab PRSP POREBT Aot S0 S0 RS HRERE . /45, Tpniee vector
constredtRASRr Qe pitHENEP Of ke Prebin®tinvintion, ekcwis3gEEGID .and pEE 14.4 (both
Experi nent al procedure: NUNC Maxisorb mcrotiter
comiyprgtagg a(’%fﬁlif fgg@} bonzg Biclgeigs 4rp eacoged toabiain @ gongruct with both chains
in 0&13&1&0 s@gh YRgéré YNEEREO 87106 lor REO 8‘9%1'0)36 alThe following
for three ays Under these conditions highly
Clomaggmiww@ appligsk i | | ar AP was adsor bed and i mobilized
on the surface of the well. The coating solution was

o R TR S; By SIS 151l R e g s

in VW @3470260) -t30PCR Reith iprimer MAAGCWMGGM@KEGGAETTGCAG ‘

cons Pt Soarg o B9l PrtRatbARRRGrB A eecToTT
(antlﬁlhseg?@ORYeSngm NOAF 309/ indedddl fido tplIR Q'laTQ)dMtharﬁi ¥he insert was

300 pl/well PBS, antibodies serially diluted in TBS
comﬁi@fﬁlwampwe@ Bhe dg NeRee a#ia iaara%avaaﬁlmpvr@uﬁameac& Topo 2.1 by

g Ry d’%?%%ﬁ%@%a*%ﬂf‘% PJS?‘F’ﬁ AR e T

washi ng X with 300 Al PBS a streptavidin-POD
The lgcajmumnyal @a&mwmlmlfmm Bt A MSyRochip #&Pé@JgGl by PCR
vin BHEACOUAEEECERR O AR AU ARE g s o vo
31) dnd lpnmcr MWAﬂ(EECATMMCK}MGWG (hnﬁ&ﬁseaﬁioHD(SEQ D NO:

1/ of .a . fresh ared tetrane | benzi d

32), FAgS WOIRGR Bh THBD SRR IRE TTSHE APl bToah e Tz gammal
heav$ Ghaih iBet Wk r&hm?ea fﬂ% 9cRrT§poam By HthdIAECORUHIESQRd ligated into

with KOH) + 0. TME3 in 1 nl acetone +
vectog pRE %@W@lﬁ 1@81?11 h%@a% Fhaip §XPrasign Cessetic Wb rmgvcd from

I

o 843808y o Aaf 00 M, 8 ol €200 o gt
pEE detltppa restin@ 04 668 dQM{élEFE@GﬂBLCOﬂEE 144 mAB3 1.

i soforms and the nmouse nonocl onal anti body BAP-1 were

Exarfl1 2T A H0H S CHOUIE Bl xp MBSECBPANPRGBE A, |

. in liberating biotinylated fromthe buI k of
TrandfERHORE WereQArRE dufl AdcBrdividt toSBRMEN . prét6ddisl TROHbH c6il ﬁﬁé bHO K1 was

cerivp opy B Topes Bit 3%%2\?? Al AR 0 1179

and thellhbstl eefigiide @GR, KAEV lwasildesvddl fremBAPI.Onza Biolagimshmaster cell bank
(MC Mﬂl@grﬁf'(ﬁ&l 20ROt 8 seful for therapeutic

i cations’ as pot ntial autoi munol ogi cal reactions

AdnefFBY CBR, KT EURSRTinH i b B P2 Bl b AL i ot piE
14.4 MAlH oasaiging dedd heavyaapgr kapat dighitiBih genca iyl Bposbwal transfection

| ower activity in this assay indicating that not all

N-term nus specific antibodies a priori are equally

efficient in releasing AO from preformed aggregates.

The relatively |low efficiency of BAP-17

(G termnus- speC| fi c) and 4G (am no aC| d reS| dues



The sol uti on was kept for one hour at 4C. 40ul
protein G Sepharose beads (Amersham Bi osci ences
#17-0618-01; washed with PBS, 50% slurry) were added
and incubated for 2 hours at 4C on rotator. After
- WRMHOTABEgat i on at 500g for 3minutes at 4C t HRECT/EP2006/011914

super natant was renoved and 200ul PBS were added to
the beads, transferred to.dgJlipore filter tubes

: 0. 45UWI(M [1ipore WD 2007/068429PCl YEP2006/ 011914 -

(Fuggﬁ’e RthEGIRVNRY). anghsetiidn isbaedvedd sHQRE IOHMBINLNGS @Bpplement

4C. Additi onal 200ul PBS was added to beads
(both/ &He&leaj:l@n@s),clsq% didl ysge &Gt @@o@gbqf@wn@rrpﬁﬁﬁ%%cﬁi’ 24@!-083-Rev

buffer 1 xXNuP S
00) g opfRefiofe lpnbuO RS ol il 2o PR e Wgpies wee
plckﬁi ax?(DQ@ﬁbférﬁd o o6t 9ﬁte§tan4@cst&Dﬁv1tS[EJ§’A%r ahﬁbtidy production. 4
protein G eluate was applied to NuPag

coloryuifh fhe TS SGEbHET LA NRLIAE ¥ 4> WE BRGNPy 5al limited diution t
obtallnn§1 %@‘% go&iiaf:tﬂuﬂésr %‘f’t\JvNcPl rBZSé\HﬁHserHf(feﬁ(recﬁ%ter one week and

st an run in MES buffer system The gel was
expandesinsf e’rred to Hybond C ext ra nmenbrane (sem-dry

system Novex) dry nmenbrane 3' at roomtenperature.
One ot?et{-ngggna&?e@ ewX¥a§elécEe%n§J r 81‘?6 'W[ﬂ;{‘l otgg Wgﬁasgp@ﬁf £ ?%I}Cﬂl@ﬁion rate of

m crowave foO r
48pgrteilklaf ar adheteatstated It h/aﬁﬂpﬂaeﬂube:ilmﬁd by fimiun g dfivg o &) oteail the good

addi ti onal j or. .|.hqur w.th 5% e
prodgisrsaiiing ANTIRREY b iy habisbil tre Flsks) Mol BifiEbaayrio. 17-25)
Addn%ﬁal@omﬁx MffonMViafl it oMHefCI@a)lm oBfts,amd CHOAN Waeus from MCB #269-

Ant ody 1: 1500- 1: 2000 from The Ceneti cs,

M was: Foicuisii il e asepr aEE4 b MADH Dapet oDl Fsensfgiants were
shi

select ilsﬁlg?ééia\ﬁ" thg ﬁ%gﬁ?? cﬁn&gﬁg 2\5‘9{@ %ﬁﬁl&gdqggéa%;é Qé]l E]ann% by limiting

' dllutfﬁnﬁBﬁltln,gntdYelal knighs pradgees chones QﬂANTIIBm)Y & 5nin was

foll owed by incubation with Lum Light Plus for

w1 S helyn b S ANHIO0RY R bt Bl
Canmera System As docunented in Figure 10, ANTIBODY A
Best GOVRIDBOpEMs 6EGHOEY K& clogeswere deannindbimﬂm@mgcﬁa)Wh glifégent protein

T N TR ORE  E

mixtx%ﬁ CofVOMEN N HalnOd 1Fil B Giné XIMIDMTEN L. rebjﬁ&:ﬁbliﬂ proporfiohdiof 1:1:2 (viviv)
ssay, nhono- gl ycos¥l at d ANTI BODY A

(Schl@;gqrczpr@mSclptﬁngpap}‘)g i Hg rglapmh ‘Mejhods, [, 140, 111r2%) with the following
modlﬁ%{Mn?géd&CQﬁiy i RlirdY PEB&@W%'%O& Fn@p 95}1§))and @@ch@ HyPep 5603

In vi'tro 1 muhostal ni ng o uman a ues

(eripy Biapeie e 0890EMPORS FEONibsemo DR MOVISE, (rEmormd 5% dilyaod

ros TRES by EAE BV SRR\ AR AL BRRK S g s o o

exponémitalﬂpﬁh séromifesel médiy Di-Hahydia SPrirsarp geddnithinke ot serum-free DHI media
quores nce. CIfIC and sensitive staining
were 'fongﬁ%&“}?éevﬁﬁ ?Foirf:b‘%ﬁi "5f aques was denonstrat ed.
Cryostat sections of unfi xed tissue fromthe tenporal

CHOCRI (93X cRRtawBR(hdaped oht BINENVOiOnaime) 1@D(didlikel FESSto suspension
posi tively d| agnosed for Al zheiner's dise

- Culturealﬁéh%ﬂ’eﬁyceﬁ Iy dfpiasck CRI aredisoy s e ud MK Qearlovtiogen) in a two
step ﬁﬁ&@ecﬁx}@@oh% U@at bms\e@%a se8ed ocHRtEG L optmas, AN bBEDrum free
I sof or ns, "whi were reveal ed by affinity-purified
and igotatn-&m et rfalnCH@Awls lcgdd( harpspd domjusprasien celgiropad g4 base for
| ot 49353, Jackson hnnuno Research).

exPﬁE%g%&%?@QEﬁQIuded unrel ated human | gGlL anti bodi es

(Sigma) and the secondary anti body al one, which al
Example @: Prgdudtioa of ANTIBODWA types of 13-anyloid

pl aques were sensitively and specifically detected

and consistently reveal ed at an ANTI BODY A

concentration of 10 ng/m (Figure 11).



Speci fic and sensitive staining of genuine human
anyl oi d-13 pl aques is denonstrated for the
gl ycosyl at ed ANTI BODY A isofornms at a concentration
up to 1 jig/m. At a concentration of 10 Ag/nlL a
WaWHPSH St ai ni ng was observed, nost proni HEHEPARG0R1914
t he non-gl ycosyl at ed ANTI BODY A |soforn1 The
non- gl ycosyl ated i sof orm egerted consi derabl e
unspeci fic stickiness observed at the surface of -
Prodllcfiss of ANGSBODYIA by RALbALH ferngittdBopONPONENT S T hat
_ were exposed after the sectioning process in vitro.

Thi s appeared to be due to unspeci fic binding
CHQ eloes\vanepicpated foa frimentatigritrerp 1itosk euliurisdr gighar shrke flasks or spinner

In vivo i 3-anyloid plaque decoration by
Cum&%ﬁ?@%ﬁW%A in a nouse nodel of Alzheiner's disease

A ycosyl ated ANTI BODY A isoforns were tested in a )
A cryo vigl & toosepesti tedotien WRSHARE tiahb Fespact enedfersi reedid cmntaining 25uM

Ri chards. (200 J. Neuroscien 003) for
vis3} R fEE Sk PR orsBinn oS R B S S0 aqubs 1
vivo. The glycosylated ANTI BODY A isoforns were
Cellsad/mmuhsﬁ exmdad m. coatecandaos;mtsabf 15rtg/rmhsaestacridcmmreeof 200-500ml

ays a I erfused - buf f
volugR 1 saheg e 505 aF sEps G soieR AP POGIing o paria could be
derivle@ ﬁroﬁf ﬁh@ﬁ:%@dck@ﬂluﬁ}gs up mmz'ﬁ@ﬁﬁﬂa?&ﬁﬁ’mhgﬁgé&ﬂ@&&ﬁﬁﬂms of a 2x
- anyloid-f3 plaques was denpnstrated in PS2APP

1000z @éﬂp iz %ﬁl@&e Aitke | or rspinngxs)- foBpwed By Anpgriaiierosl 3 10k Hermenter as a

fux‘th@lir fefdl Cfﬁte%atﬂv& BO4hH d@@éﬂn@ﬁeb&?{ gamfnlas LR b&ich vessel itself or as
pl agues was as essed using unfixed cryostat sections

mocuﬁatb tiertheyO&i fegtbatch dbrmicatir.i MK rveastprésemtiim dfel colinze gusshivc for selection

I G ted t 3
o o0 LRk B, o Y
Figure 12 or followed by counterstaining with

FermBAfae2n prloessa488 | nmunoconj ugate to visualize the
position and distribution of all P-anyloid plaques

Day bYET wp*é%ﬁbéf&@%%ﬁﬁuiéaﬁ{t&f’&bﬁ%{“ﬂ@@bﬁ°£\§?f ence
Day f3; 8 Sh S0 BE 2 AP SRR SRR o SectLons
FeedleEEOR Gy &l bofiR & d%h@ p'é}ﬁa Washing with PBS was

ee d’lghe rﬁw uS(?l‘ OLlt CC (%)

ohe’ Blocklng of unspecific

j _ .
e Qg3 AR U8 AR GO0\ Bhein
exchérgaleMosiacgyaphp(scb betbw).f ol | owed by a PBS wash and

incubation i n power block solution (BioGenex) with 10

Dy P28, e SRR BBl B0 N R, il e were

reacHM:lt theaf:él] @b[ie)‘ndﬂalitle'aseﬁarg&%d dftdenfiifif@atiod GMtbr If0ation and filter-
conj ugated to qi % 109- 165-003,, | ot 49353,
~Steﬂlsfs%11 \oiod at RS Pisat ¥ ap ﬁ*ﬁ &% Pracesesd@s Aeseabaddn themexsseptioq.
./l for 1 hour at room tenperature. A counterstaining
The feRhienditoh V=g catie@b@aSn mr@ﬁcd REK &aﬁdaﬂﬁprmobas BoPe. g wamer (1993),
nouse nonocl onal antib glbzflnSt conj ugat ed
3

Arznpimitie]forshung, 43, léd%éém?fea 198) @r@e?dng%sm ef J§h ESACT meeling,
Mav 1944 rpegy erature. Autofluorescence of

ay 9q0f%%%1ngﬁasggﬁenched by incubation in 4mM CuS%4 in

' 50 nmM ammoni um acetate. After rinsing the slides in

Exa @B§Pﬁhﬁ@éﬁdﬁ&if%[NﬂBi)M$ﬁ"i ng with 2 x 500 plislide
S, slides were enbedded wth fluorescence nounting

The Fmddﬁbr( Proess WaKpased lofediies cChy@Baloleishid yiep BidD 8 aliafiltration step:
ase

r mcroscopy and i mage processing for
Proteiju ot pfieity v ENTaRaogeiPlY.ofcalies sxahangat shseraatpgraphyaninipry exchange
COLOCALI ZATI ON software (Bitplane, Switzerland).
After a single dose of 1 ng per nouse glycosyl ated
ANTI BODY A isoforns were found to penetrate across
the blood brain barrier and to effectively
i mmuno- decorate/bind all fl-anyloid plaques after



ANTI BODY A isoforns were devoid of reactivity towards
cell surface APP (Figure 13). Exanple 15:
- Mor phonetrical analysis of Ap pl aque deposition in a
nouse nodel of Al zheinmer's di sease The capability of
WINTOBEBY29A COVPOSI TI ON or the ANTI BODY A i sdf@yER006{11914
| ower anyloidosis in vivo was studied in various
brain regions (thalanus, rgocortex, hippocanpus and
subi cul unm) using quantitative conputer-assisted i nmage
AN t [
chro?iiﬁt%gyaﬁoﬁ afd td%gg%aﬁérrl] :?lg tsg ik B%lb?ﬁ@%ﬁg tif&g afid column sizes
were ANIT NB@Meﬁ (GEdenitheare, Mrléfilﬂ%, coRgpndiPmtienf sge h¢d:length 18 +/- 2

o B ], BB DTSRl o cocty = 3

macr_&ﬁ}ﬂ%%qyitsfmh( Qha‘ﬁae@erﬁ@gh dbledi 1&?@%&1}?% 1;:@1]1-15}{61 8 ldQ-\SIeﬁmﬂose FF (GE
into five s (A consj st 0 e eac

ol A8 QAR oSy SOUSL 29,5 15 S CaEh, o
temp%ﬁkurefm&mnglﬁeré Qormy kzgi - grooN‘ﬁeke%@QlY“/és me @B rAt.| Aiomax 100

kg) by bolus i.v. ipjection via the tail vein.

0 no/
ultraft @Upts midule, With amagn@f 9 lom” Rdilippe fome AfécP@B‘l%"iOl) was . used for
Bi e-buffered saline), ANTIBODY A
°°“°8g\19ﬁ§%?”r‘f‘&<ﬁ‘tﬁﬁl c i conprises nonogl ycosyl ated ANTI BODY
A and doubl e- gl ycosyl ated ANTI BODY A and is devoid of

nongl ycosyl ated ANTI BODY A as defi ned above,
Eﬁﬁ@%é%&éxgﬁéﬁggylated ANTI BODY A, nonogl ycosyl at ed
ANTI BODY A and non-gl ycosyl at ed ANTI BODY A,
respectively. WO 2007/068429PCT/ EP2006/ 011914 - 88 -
The folpwingtseludpanvere REppRigd usipg purfigdiWitsst er ed human
anti - AP anti bodi es was i nduced by injecting anti-CD-4
anti body (hybridonme clone &K 1.5 as commercially
Solutiwral (adplikbriti@nbufEOCES nidriirso23 mdyl BEChGtmMIEDEA, adjusted to pH 7.1
/Ofﬁﬁ Egdles i ndi cated that anti body treated ani nals
+. % evel op a noderate i mmune-response after nore
than 16 weeks of treatnment and that the detectable
ti bodies are either_of |ow affinity or rodu %P
Solu%fm § (weshinghusien b 190 piyhacstinanid adivigd o Pﬁﬂgf‘/” fSR
treatnment mce were sacrificed. Unfixed bralns mere
sectioned sagitally, including thalamnus, Eoca
Solufioyy Gréelitieom Lufgnc HIQ inbkacetie aid adjwtesiip pHA Hr(hi y NaO
hem sphere 50 sections were prepared as foll ows:
Starting at lateral level -1.92,5 consecutive series
Solutidn BXwidhingbudfier2 )5 X0 M) mese adid, AISnMN 2, H AR
‘There was no gap between consecutive sections,
resulting in a total tissue usage of 750 pm The
SoluS&CE: @geﬁﬁﬁﬁmdﬁégr 2 M0 EganRiFl EmaRRfoeMbABS, @Y mBN Tris, adjusted to pH
| ateral” I'evel 1.20 (Paxinos and Franklin, 2003). For
7.5 +4QdrividGt i ve norphonetrical anal ysis every 10th
section was used. Sections were stained for anyl oid.
deposits with the doubl e-gl ycosyl ated ANTI BODY A
SolutieofF (storagd budfec)o Re@miM berizghalathob 10 gMrkcetiSkeid vdjugtsd to pH 5.0 +/-
0.1b g E?AP %Plng a nouse nonocl onal anti body (BAP-2)
& ?é g9 Al exa- 488 fluorophore at 5 Ag/ ml showed
conparable results although with significant

i ntracel |L.ul ar and ac st ai of neurons -
The cpijram wahtigsk gqul gﬂa‘ﬁ#)t*’ﬁ %H %fPSBE’gg‘éﬁng routine
descri bed bel ow. For detectlon an affinity-purified
goat anti-hunman %] (H+L) conjugated to Cy3 (#
In thgcfgllq‘wgomsvasmtargq@s@@ Badlrifend ceknemi@rareapsenatenh (4 1,386 mg/l
annb‘gﬁ;entratlon of 15 pg /mL for 1 hour at room
erature was applied. .After washing with 2 x 500
washpd witBS/tel ivdiames bf sbbsioney,e enbedded with fl uorescence
nmount i ng nedi um (S3023, Dako). |mages were acquired
usi ng a GenePi x Personal 4100A m croarray scanner
(Axon Instrunments, now Mol ecul ar Devices, CA USA).
Anyl oi d- P pl aque | oad and nunber was neasured using
two paraneters, nanely percentage of area covered by



Anyl oi d plaque reduction was nost pronounced in the
thal amus region (Figure 15). The mean reduction of
total anyl oid-(3 plaque surface was determ ned for
the antibody treated groups: 64 % for ANTI BODY A
WOCHWPBBBRPON, 70 % for doubl e- gl ycosyl at ed ANKITAGRN06A11914
81 % for nono-glycosyl ated ANTI BODY A and 44 % f or
non- gl ycosyl at ed ANTI BODY gi._ The nean reduction in
total anyloid-13 plaque nunber was found to be 70 %
waslfe@(mtﬁ‘%e@%\ﬁnés GRMRBh H,ON, 78 % for
l'e-glycosyl ated ANTI'BODY A, 82 %for
elutedmtb @ Basiosragsed solnianEODY the alvete 36is opHested,
was g “ﬁ F I\gt ed Sog‘g BCDY Note that significance
fFgy )‘7{03%"3? 'HB¥ A was | ow and obser ved
rcgeﬂb@dté&ﬂizitl@ﬁ&olmherommbﬂﬁmahineE Anyl oi d pl aque

uction_ in the neocqrtical region together with the

eqw'é%%tﬁ%gﬂtbé@%gdﬁme%%t&g{e&éed in Figure 16. The nean

and &ﬁﬂé@&itﬁﬂeﬂolﬁrﬂés@df beif Picd bl aque surface was
determ ned for the antibody treated groups: 19 % for
ANTI BODY A COVPCSI TI ON, 27 % for doubl egl ycosyl at ed

AR By BP0, S A o

reduction in-total anyI0|d4 pl ague nunber was found
0

The ; Ellgﬁ égf AN g{,ﬂ ANT' Ct)sglfglag I"Bryleld/ forthe total mixture of
,Sofoﬁﬁpga@a/%osyl at ed ANTI BODY A and 11 % for

non- gl ycosyl ated ANTI BODY A. Anyl oi d pl aque reduction

in the entire hippocanpal region is depicted in
Viralth QUL &ich/- The nean reduction of total anyloid-P
—ph'a‘que—‘y rface was determ ned for the anti body

treated groups: 12 %for ANTI BCDY A COWCSITION, 24 %

cos d ANT..B 24 % for
S A e A G L
non gI ycosOat ed ANTI BODY A. The nean reduction in

anyl oi d- 13 _pl aque. nunber was found to be 36 %
Soluq!qska el aNPHSOFIENCERE 9 f or
doubl e- gl ycosyl at ed ANTI BODY A, 37 % for
nono- gl ycosyl at ed ANTI BODY- A and 3 % f or
The pHnefgthgcpreigina e dlupeTyBODlusted ton® pH between 3.5 to 3.7 by addition of
/50 | [
cone 8RR RIS e et coptn Q) M) BS min and than
adjustegigb @H £ -0 0 Aoyl adidicig 2iM sodium acetnte (solufiog e 18. The
nmean reduction of total anyloid-0 plaque surface was
determ ned for the antibody treated groups: 2 %for
CanoﬂNIJ:lﬁQDeYclﬁoﬁg&En@" JION, 12 % for doubl egl ycosyl ated
ANTTBODY A, 5 % tor nono-gl ycosyl ated ANTI BODY A and
1 % for nonglycosyl ated ANTI BODY A. The nean
nunber was found
The foﬁ@‘%ﬁ‘gs%“%}'ﬁ A R BB R R 36 o4 Tor
Solutitowiih (epugibyatos putfen dl CANTVBORI aajd, atﬁu%tf torpH 4.0 +/-0.1 by NaOH
nmono- gl ycosyl ated ANTI BODY A and 1 % for
non- gl ycosyl at ed ANTI BODY A. ANTI BODY A COWPCSI Tl ON
Solutadhd (ElRGodTBuFer Y059 GRM bditinQibethts @fihbitspH-adjusting, pH 7.8 - 8.5
(doubl e- gl ycosyl at ed ANTI BODY A and nono- gl ycosyl at ed
ANTI BODY A) showed a conparable effectivity to
Solutfor e%ﬁfon%yﬂepmd 560 ﬂb{iﬂ:}dﬁmll aatht@REhd aﬁtaajumg,o,% 78-8.5
Reduction of pllaque | oad was nmost pronounced and
statistically significant in reg| ons with [ ow or

[210] S t|on of anyloid-P

SOlutbqngﬁ&rgé&egﬁo%# gg\’/\l/g{s?&po%?}%ﬁdg‘{ [ s¥| ca y significant
after treatnent w th ANTI BODY A COVWPOSI TI ON and bot h
conpr.ising Asn52 glycosyl ated isoforns of ANTI BODY A
in all nmeasured brain regions. In contrast thereto,
only a mnor effect on anyl oi d-P plaque nunber was
found in the thalanmus and no significant effects on
anyl oi d- P pl ague nunber in the other investigated




An i mmuno-fl uorescence ex vivo inmuno- st ai ni ng
approach was used to detect bound ANTI BOCDY A
COWPCSI TI ON anti bodi es. Therefore, brains were
sectioned and incubated with the detection antibody,
- o 2aihésazst y-puri fied goat anti-human (GAIT) MOBK2bbeio)n1914
conjugated to Cy3 (# 109-165-003, | ot 49353, Jackson
| mmuno Research) at a concgptration of 15 jig /m for
1 hour at roomtenperature.” A counterstaining for
L= j.ncubation with BAP-2,
SOhgg%%3g%a§%ﬁg§ﬁgﬁnggﬁ?ﬁgﬁgﬁaégg?nst AO conjugated to
Al exa488 fluorophore at a concentration of 0.5 ps /ml
faor 1 ho at room,te rature. | es r ecor ded .
The ¢ V% Sy Breengrois B e gglaries of Waon e et oea with
bed doluBESCer sdfaBorpB2 AOBS confocal |aser scanning *
m croscope as descri bed above. Conputer-assisted
i mage processing was perforned using the I VIAR S -
(Bl t Rl DWWt 7 I .
I S TOAINPRE it Pl hafZR il Ao e prbFROE Rl BAAMESS wih 1 be
volugefof salnworfldr t he [ ower doses except the two hi ghest
doses of 0.3 and 0.45 ng/ kg which required a
different gain setting for |inear signal recording.

Enclé& iBWRPARRAWIRLE ibed vilames! SEEblEtRnIE e tis didpea BRKUfel ofehe double-
voxel s after threshol ding as readout for bound

T
glycesxjated, andathe tpgnosglycosyinted garesmy- gl 48 the nextriieps B dred volumes of
solufii £ W&t 3530 Elufketn@ bh-difodsQhuick WRmand i gher dose

groups, respectively. control for anyloid-P
plaque specificity, imges of the GAH Cy3 stainings -
were conpared after doub | abel in ith.i S o
Afel e O e B M SR PR Bl e by 24 in i
buffér@nd\wex &vef Svasind deri@orifdeZibédvauriksfdf eslatién Kh&oinabring it was washed
] Sﬁfgri tive statiiéics to quantitative description of
with g bed vplugies ofgolutig8de with the. 11 VI ARI'S Measur ement Pro
sof tware nodul . Mean voxel fluorescence intensity
(M) values were determ ned from sel ected anyl oi d-p
An ephmapfa ekromatogkaen isshpwoidigrloups or total signal from
i mges WD 2007/ 068429PCT/ EP2006/ 011914 - 92 - in the
hi gh dose groups. The baseline MW/ (B) is due to
Fraciiostof thewhtonlatoppaphe wetd salyecdinairiabtica g ab desodbed below.
aut of | uorescence of I|ipofuscin. For background
correction, B was determ ned by neasuring the average
A lir®hi 0T ratd 3fe108 cinyh Rhs BE€ A aBRRioinafopfiphiedbei d- 3
pl aques and subsequently subtracted fromthe MWI of
all neasured images (Ml - B = S). Signal intensity ‘
T , r | Ot it |
e B By R R Sl BT B P PR PRUD for the
mixtgecefi douhdeglyowybéedamtl dume-ghycosybated-asof@mmnpandabi2l P4 yor the non-
'l'm%i gﬁLmJntensities were nornalized to a reference
g sgﬁp &SOBtYi ned from a previ ous study. As feference

naDeTaphly using Q-Sepharos

= HH ing All measured
intensity values were nornmalized to the average

intensity at anyloid- f3 plaques obtained after a

The folpying selégglsaﬁnw Afepued i mwified WANIF BODY A COMPOSI TI ON
at 0.25 ng/ kg that was neasured one week after dosing
(see following table). The nornialized val ues for

SolutieaM (didutahnibuferl}] 3i0F mdE Eng edjusied rogiH V.9 a- 0.1 by acetic acid
i mmunoposi tive anyl oi d-13 pl agues were obtai ned by
CLSM after i nmmunostai ni ng and neasuring sigha

Solutidh 1@ (&djdstifS sctRIindeM Tisom 3 ani mal s per dose group.
Pl agues w t hout detectabl e ANTI BODY A COVPOSI TI ON
deri ved ANTI BODY A were observed only in the | ower
dose groups, nost likely due to limted or partia
occupancy of ANTI BODY A COVPCSI TI ON deri ved ANTI BODY
A at the plaque surface, which m ght have been | ost



ANTI BODY A COVPOSI TI ON Anyl oi d-J3 Pl aques Percent age
of ANTI BODY A COVPCSI TI ON i mmunonegati ve anyl oid-13.
pl aques % SD 0.25nmg - single' 100 ,Cv 1/40 "0 00 o

0. 05ng - biweekly / 4x 53 58 0.075ng - nonthly! 3x
WO 2007/068429 PCT/EP2006/011914

-70 -

] Solutioﬁ O (equilibration buffer): 83 mM sodium acetate, 25 mM Tris, pH 75 +/- 0.1
Solution P (regeneration buffer 1): 0.5 M NaOH / 1M NaCl

Solution Q (regeneration buffer 2): 0.2 M acetic acid/ 1 M NaCl

Solution R (storage buffer): 0.01 M NaOH

The eluate from the CMT column (acidic) was first diluted 1 : 3 with solution M and then

adjusted to pH 7.5 with solution N.
The column was first equilibrated with 2 bed volumes of solution O and in the following the
diluted eluate from the CMT column was processed over the column and the flow through was
collected. Product was washed off the column with solution with solution O until the absorption
at 280 nm was lower than 0.1 (flow through collected).
"The column was regenerated with 1.5 bed volumes of solution P, stored for 1 h and then
regenerated with another 1.5 bed volumes of solution P. Then the column was regenerated with
2 bed volumes of solution Q and washed with 3 bed volumes of solution R and stored.

A linear flow rate of 100 cm/h was used for all chromatographic steps.

The column load was 3.5 g antibody /1 Q Sepharose FF, and the yield was 91 % for the mixture

of double-glycosylated and mono-glycosylated isoforms.
Diafiltration
The following solution was ﬁrcpared using purified water:

Solution S (diafiltration buffer); 20 mM Histidine, adjusted to pH 5.5 by HCI



57 39 0.15ng - nonthly / 2x 106 19 0.Ing - biweekly
/ Ix 59 45 WD 2007/ 068429PCT/ EP2006/ 011914 - 93 -
0.1ng - biweekly / 2x 83

WO 2007/068429 PCY/EP2006/011914

-71 -
A filter holder Pellicon 2 (Millipore Corp.) was equipped with 1 ultrafiltration module type
Biomax 100 (Millipore‘ Corp., area = 0.1 m? , Art. P2B100AG1). A WATSON—MARLOW 501U
pump equipped with a silicone tubing was used for pumping. The system was rinsed with buffer
O and then 3.8 litres (1.1 g antibody/1) of the flow through from QS chromatography (adjusted tp
pH 5.5 by concentrated acetic acid) were concentrated to 250-300 ml within 1 h at 4 — 11°C. In
the following a diaﬁltration- (V = const.) against 3 litres of buffer S (about 10 volumes) was
performed (4 — 11°). Finally the product was sterile filtrated using a Millipac 20 filter (Millipore
Corp.). The yield of the ultrafiltration/ diaﬁltratioﬁ step was 91 %. The concentration of the
product was 15 mg/ml. The product could be frozen at -70°C. '

Analytical IEX method for anal ysis of fractions

Column: Mono-S HR 5/5 (GE Healthcare, Art. 17-0547-01)

Buffer 1: 50 mM Morpholinoethansulfonic acid, adjusted to pH 5.8 by sodium hydroxide

Buffer 2: 50 mM Morpholinoethansuifonic acid, 1 M NaCl adjusted to pH 5.8 by sodium
hydroxide '

Flow rate: 1 ml/min
Detection: 280 nm

Sample load: 36 - 72 n
Gradient: Time % Buffer 2

O min O
1 0
25 63
27 - 63
28 0

35
An exemplary chromatogram is given in Fig, 2

Yields

Step Isoform Step yield




26 21 0.1ny -

/ 3x 93 19 1 0.3ny -

bi weekly / 4x 88 12 2 0.15ng - nonthly

nont hl y/ 3x 184

bi weekly / 4x 148 24 0 0.45ngy -

WO 2007/068429 PCT/EP2006/011914
-T2 -
MabSelect (Protein A) | Mixture of all isoforms 96 %
CM-Toyopearl 650 M | Mixture of ‘mono-glycosylated | 79 %
ANTIBODY A and  double-
glycosylated ANTIBODY A
| Content of non-glycosylated
ANTIBODY A «<0.5%
Non-glycosylated ANTIBODY A 6,2 %
Q-Sepharose FF Mixture of mono-glycosylated 91 /.
ANTIBODY A and double-
glycosylated ANTIBODY A
Content of non-glycosylated
ANTIBODY A <0.5%
Mixture of mono—glycosylatcd 91 %

Concentration and
Diafiltration

ANTIBODY A  and  double-
glycosylated ANTIBODY A
Content of non-glycosylated
ANTIBODY A <0.5%

Examplé 4: Characterization of ANTIBODY A isoforms by SDS-PAGE

SDS-PAGE analysis was carried out using standard protocols with 4-12% NuPage gradient Bis-
“Tris gel (Invitrogen) and marker MARK12 (Invitrogen) as control. 1-3ug of ProteinA purified
supernatants from fermentations (Prod 01, 02, 03) or spinner cultures (all other lanes) were
loaded per well. The analysis under reducing conditions resulted in a single band for peak 1
(double-glycosylated ANTIBODY A), a double band for peak 2 (mono—glycosy}aéed :
ANTIBODY A) and 2 single band for peak 3 (non-glycosylated ANTIBODY A) in the range of

the molecular weight of the heavy chains. The molecular weights of the two bands of peak 2

“corresponded to the molecular weights of peak 1 and peak 2, respectivé]y.

Similar results were obtained employing several expression systems like: transient transfection

in HEK 293 EBNA cells, transient transfection in CHO cells, and stable expression in CHO

cells.




20 0 | Experinental values represent intensity

val-ues normalized to the val ue obtained froma single
dose of 0.25 ng/kg after 1 week. Figure 19 shows

bi ndi ng of ANTI BODY A COMPOCSITION in relation to the
W EesseP successi ve bi weekly doses at 0.1 R§/IEF2006/011914
After two applications nean intensity appeared

i ncreased, al though the extent of inmunostaining

vari es considerably and therefore did not reach

Conif i ALt et el o . )
EaBps! AR F b ANIDL 0ol B} L b s
~ Analysisensity is only slightly increased. Overall, the

data for biweekly application clearly indicate a

t enden f increase i odj t js :
ook FRERSNb) ol BERRRY B AL NI ORI A0 wlerermingd y elctron
spraypioaizatidn maks sgecabscANTERDIMIS)IA COVPCSI TION in rel ation

to the nunber of successive nonthly doses at 0.15

/kg. .l nter ' , conparabl e | evel s are obfain
For (i, sfipisandr SRR Koy AE Do ploes At rapahE Rl fhe samples
wereCkRAERH eflo 256 foMn@Acid Bl #0% QcdtdMifiil BY IG23 dof fiRAKibY and used for ESI-
effects which contribute to time-dependent
MS ajalypis iehQekof? Ar ECTanash snecHredierinssiyment firgm Yéatery-ed
mcroglia cell activation. The binding efficacy of
A sepIHRPPmdle AAVREIRE &l dBMiked Wit Adiff@Rndebradm Bhist&T ffh-glycosylated
dose IS shown in Figure 21 and 22 . Biweekly doses a¥,
ANTIBORY (A landnancpoplyegswgjed FANTHODY) AanBharapentsd depsesfor non-

e

agrednindit v gD 0irSexpesmamtlly ideteatinah chassddf 1#HAZ TFadSiwoilaly, mono- and

' ike a te I el ayed actjvati f m.croglja ..

doubleg peos ARG Dot BOREmE ftteh B P e 1 o s iy Figare 4. The

obsetved iTESene & inBfo16QNE Indad atd ks'HmE%Hlb RN Alycosylation patterns that are
COVPCSI TI ON- bi ndi ng to nouse AB plaques is

descrifesdldn meredesail heraimbelpwi cati ons that nul tiple doses are
accumul ative. Exanple 17: Analysis of

Exafiflel6g R45.42 gg@gg;ymﬁ&%w{@a oPARTPBODASAS. WO
2007/ 068429PCT/EP2006/ 011914 - 94 - In order to
determ ne t he ANTI BODY A COVMPCOSI TI ON- nedi at ed

Asn3Bhiagog yfithe edfquente, aagemiime AlPSqriaaziaesoff the mark@blp parit rof the heavy

.slices were pre-jincubated with different :
ohairf, Wi o ESpPaS 11 SRR O - ashistab eRice i ap-Sen/Th. Neinked
glyc30n6d SEAsiRNRasonfinsed Bt eghuibNEpREDNaphim sl ANTIBODY A isoforms

doubl e- gl ycosyl at ed ANTI BODY and |s devaid of .
and IRess SPECREEIIC £ Byt Bepide G/ 4 fariaiiing ARggelndn@tic peptide maps
of nﬁ%@l?&?sila&ﬁ ANTISODRU KRR ALY Y Hébﬁ@@)ébﬁéspoﬁ%ﬁ% gs:?dmass fo non-
|

uman AD brain tissue sections fromthe occi .
glycasplated HG/E4 ipepiidaappeapy, indinabe thalohng? sy aetelypsylaisé whereas in the

) - ) s I oot
mond 3 381505 P A FEDRIBY PR e MG By s
HC/TAQdn(a51ing ¥Rinked sugaditestuvesr e appl i ed by incubation at

defi ned concentrations in PBS for 1 hour. After

washing with PBS |iving cells were added. . .
To FUSES FqAT B RS HEHRP1OR SATP S HOMBPPBL W FaPifReptigs HC/TA of the
i 5| béptitEMhs 16t £l GRpifd f glycosylated
hcavgfga%%??ﬁ%y%?rggéﬁ m4hb€bf}/ta ant isbi otic solqﬁg [ (;:an1 I;Soom %ycosy e
ANTEBQ@RK dolitnfemdns evhtanpkypasy by oMAdd Iypgss pHseEQMSiyn befigse and after

. ' / 130 P ORYA ' =122 ad
it R R oo bl D BB NG CRRte F RS ol prre obtained
corresiapging Vo tHOWd deptidd bentpniep N-hinkedrsugdr guetmtasntloweed, the mass of
uman. pri mary tes.are_well kn in the art
HC/IY geptghy qralsdopitl iy Sepidhty T acorgmmondsd e, e, m, Ripggied to non-
colony-stinmulating factor (M CSF). After incubation,
culture nmediumwas gently renoved and sections
preserved by chem cal fixation with 2% f or mal dehyde
in PBS for 10 m nutes. Staining of residual AP plaque
| oad was done by incubation with BAP-2, a nouse




WD 2007/ 068429PCT/ EP2006/ 011914 - 95 - neasured in
the absence of cells at all ANTI BODY A COWPOSI TI ON
concentrations. An unrelated human 1gGl (Serotec,
PHP010) anti body was used as an additional control.
Worslgaeesddal ysi s was perfornmed using the | MARIG/EP2006/011914
Software (Bitplane, Switzerland). The isosurface of
BAP- 2 positive pixels reprggenting objects of BAP-2 s
bound to the plagues were created by intensity
gly cB{*ﬁMhﬂ%lDﬁuﬁg Ectéd f?% A0 chh Yas fniQELREANEasparagine by N-
tensity val ues re calcufated using the "i1so
Glyossidéssde(Afst bcAsmpeonvesionhe Sur passPro sof t ware nodul e.
Data were expressed as averaged staining area and

The it are oL oNaGrbFEEHEN: a7 SEotf oearEupEh el to Ams2,
furthRAneit, ifGicktss GO PRAGRE JPW-lillRdicBfmblek ARA hHride @ylﬁéasugﬂcttmctures For

tissue scatter signal was found neg |Igl bl e and

this, RhyspeiaekANIIBGQR M@f@ﬂlsw%?ﬁrﬁqﬁ@l Vigh BtGlyersidyss wahwh Temoves
'%%ﬁ/% és[n%&a%nﬂ lﬁ% af QEﬁS\Qe rﬁf\t.r a Jhm‘ﬁ%nfa se aqd analgsed after

was Vi suali zed ecrease 1 n
sepagttian nf Hﬁaandllrﬁjb)c dtmratmraaasmcmha@ddﬁﬁsigs Tbé ma.ﬁes obtained for

e B GE Doty Pio CrabhEnbld 25! PRUR B2 S0 B o one or 2

sialid #Lid! BionaddisgitAlo Was qomsudell et Nylinke6 buph® ofifliefonmlex and/or hybride
pre-incubation with 100 ng/m ANTI BODY A COVPCSI TI ON

tYPeS‘ieFee*’é@?]eﬂft‘P 881329 hours. The effect is very pronounced

and at ANTI BODY A CO\/PCBI TI ON concentrations .of 1 and
Thls-?ﬁ%;%lycﬁggignﬂ, gg lri'\: ] P{? mrgdrgrﬂsﬁrlgg é:yaﬂtk‘ijso é&lxlsof V\ﬁug?jr structures of
the lﬁaﬂtqnnﬁ@WohmiegameVﬁqmmnm A0y withoub com/fotasyldtion and highly

ntjtativ suremet based on the
siatighipel ish B0 POPre) 185 cmamlex R Aplewig cquaining AN-geryl-neuraminic acids.
\_ Mmdr%gﬂ%bwu&& bataﬁ eaqweemmﬂn@nybha R BBk Bm s Gpe (< 25%),

ternat | ve
rcSPWFEhﬁ\ﬁ oe &fi e @7)p IGagoognt focal b ASESEt glyasyleiganestrrichves was the

bead
B A RS AT,
carboxy YG Pol ysciences Inc.) were coupled with AQ

Exarbpledt | Asn3be glysosyintion wersbute QS(AHSFIBOBiYeh& on and
centrifugation in coupling buffer (50 nM MES buffer,

- . pH 2, 1% :
e B RS Bkl RS Pl i e
part @ﬁiﬁd: hda®# chdin ZOC)idn gikibad29pe giotasylatien @)ﬁlSlEB@ of a complex blantennary
Et hyl - di am nopropyl - carbodi i m de, Pie
Ohgoé%’ﬁb‘mdﬁgd‘lﬁl?f fliets, Welinkpenvm tleat éﬂﬂ?qq’e@rf:oaﬁamZ@fffmft fpojegns of such a
com;{léx lﬁoa)nté%cn%ﬁ/ &#oﬂr@:hz{dd& cRaid XaRRRPRI ki AIdd Ptk fifhal galactosylation,

Bachem started the coupling reaction. After one
sialygfiqghand; incthp alegren of isereblugerylafien elnvaddition ihvist knossn tatsthgidegree of

Tl § R YA 13 Vs o

anubsdtsmensuom ms asdepteddthatt théoegmet o cors efucokglatiomenmlniaws effector
cont uoresbrite carboxy NYO (red fluorescence)

functigns ¢ a’%E’Pge%oupl ed with all-D amino acid AP (1-40).
(in 0.1% ammoni um hydr oxi de, Bachem. WO

For ANOTHOBE42 963, RIS/ @ﬁﬂzﬂlﬂanatl&ﬁ Rolibri (1€97), Glyoconjugate 14(2),

mongcyt es/ macr gphages (cell I were grown,
201-201; Boin 2P BroPenressiniesnnbiopal; ‘%‘ﬂ?@ 1&5}?5'%1%‘,0%% sugichains attached
to Ashh@@&e@f&hﬁ%g%&ﬁg tePmARPEMXctosPRNBERRAICLRENEK yladhE -
culture nediumwas IMEM W th 5% FBS, gl utam ne and
antibiotics. To block unspecific scav er receptors
The hejerpgereify dn dhh degEeioh, termanghygalictop latigat @%> 550%@@“%8) was
to 200 m culture volune and incubated for 2 hour s.
ANTI BODY A COVPOSI TI ON was added in serial dilutions
and pre-incubated for 30 minutes. Fluorescent Al3
bead suspension (20 pl) was added and i ncubated for 3
his to allow phagocytosis. The adherent cells were



13- A4 peptide/ A134, said antibody nol ecul e being a
nmono- gl ycosyl ated anti body nol ecule or a

doubl e- gl ycosyl at ed anti body nol ecul e or wherein said
conposition conprises a mxture of said
WebHe7gis4280syl at ed anti body nol ecul e and sai dPEGER3PIS011914
gl ycosyl ated anti body nol ecul e, - wherein said
nono- gl ycosyl at ed anti bodyysnol ecul e conpri ses one

gl ycosyl at ed asparagi ne (Asn) at position 52 of SEQ

detellrrﬁ)rléHQO #hodf 35563 Gb-NRicnfed, Qb&ﬂ%%ﬁl%@u&ufe@%h@ Ab&fe 15-20% G2-

the heavy chain (VH) and whereby said
structiessfersgheyrnbis wm@aam of lespruaiores sen IEgwe for Figps %).
gl ycosyl at ed asparagi ne (Asn) at position 52 of SEQ

I
The J:cﬁ emﬁe avymgﬁla%ﬁ? (}x@u W@%bg%hﬁgtﬁgﬁﬁﬂdspéﬁcﬁ | ng@g.}cg_xe unit attached

to the mﬁemﬁm ébgcea/bghicmmpmsoftth@mrc SWEAr StaEture, qxdaab}yan nﬁp@tﬁant for an

nti body. nol.ecul e Lng characterize t hat .
ot o 1 IR 1 oG, Rt Chroa TR 435, Pscing of the
antibe@yTY FSRScplorg bR 8diR thas PRInfAgEdtep(ab6 i)y dffhdsbells.

varl abl e region of the heavy.chain (Vu). 2. The

0S| of claiml, where ra
ror SYTRRIOY o Patiiafvedgiont 5Pognertipavipre %ﬁﬂg%&fﬁ?{ﬁﬁ? fon at Asn
306 mede@la&in%drb?&waiffe?em hBBod BP@stite@h OF fQlodigg: 1 or 2,
wher eby said 3- A4 peptide/ A134 has the fol | ow ng

sequence: DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAI | GLMVGGWI A
A) Masrpestymatsy of rorgplets. gixeasylgedHC:| east 15 ami no aci ds
of sai d sequence.

Samﬁ& of ANTIFOB9® %fct dle‘ﬂﬂtu%fd &'i\&)fcdlfd@d o ﬁmlcnan HitPard glycosylatccl
wherein said antib y nol ecul e COlTpI‘I ses a heav
HC inHh¢ pregandy of $dbgeanidiye-hydrochloride and 250mM TCEP. The reduced samples
were desalted into 2% formic acid and 40% acetonitrile and used for ESI-MS analysis in a Q-
Tof2 or LCT-mass spectrometer instrument from Waters. From the m/z spectra obtained the
relative content of the individual oligosaccharide isoforms were calculated by peak height of
glycosylated HCs containing the individual oligosaccharide isoforms from selected single m/z
states. For calculation of the relative content of sugar structures lacking core fucosylation, peak

height of GO-structure lacking core fucose {GO-Fuc) related to the sum of GO + (GO-Fuc).

 The respective carbohydrate structures were assigned according to the differences of the masses
obtained for glycosylated HC and for HC, whose oligosaccharide structures were removed by

incubation with N-Glycosidase F prior to MS-analysis in control experiments.
B) Chromatographic analysis of released oligosaccharides by HPEAC-PAD:

~ Samples of ANTIBODY A were incubated with N-Glycosidase F in sodium phosphate buffer at
pH 7.2 in order to release the oligosaccharide chains from Asn306 (the sugar structures at Asn52
were not removed from the intact, non-denatured antibody under the conditions used). The
released sugar chains were separated from the ANTIBODY A protein by centrifugation filtration
and were analysed on a Carbo Pac PA200 column from Dionex in a BioLC system, using a
sodium acetate gradient at strong alkaline pH (pH, 13). The column used was capable of
resolving non-fucosylated from fucosylated oligosaccharide chains. Assignment of the

individual peaks obtained to respective carbohydrate structures was done by comparing the



(a) a nucleic acid nolecule conprising the nucl eotide
sequence as shown in SEQID NGO 1
CAGGTGGAAT TGGT GGAAAGCGECGECGECCT GGT GCAACCEEECEG
CAGCCTGCGT CTGAGCT GCGCEECCTCCEGATTTACCT TTAGCAGCTAT
VWECBATESBIT GGGT GCGCCAAGCCCCT GGGAAGGGT CTCGAGT BGEIEF2006/011914
GAGCGCTATTAATGCTTCTGGTACTCGTACTTATTATGCTGATTCTGT T
AAGGGTCGT TTTACCATTTCACGT GAFAAT TCGAAAAACACCCTGTAT
CTGCAAAT GAACAGCCT GCGT GCGGAAGATACGGECCGTGTATTATTGC

e S A T MICTRET BT e a2

PAZ20ucblemn andi oy destraduihg thehinolar aress ¢€ theapaals m@{atqdd@d collected by

MA%E% tg‘%{%%]e%% ac) dt%%%x%&: 4 SW@F& | Bl of sugar

strucEf € RMVSAL INABGHETABADRY KERIOT hiSRPINGKATdtrdk&Yes lacking core fucose was
MNSL RAEDTAVYYCARGKGNTHKPYGYVRYFDVWAGQGTL VTVSS (SEQ I D

formggy 2): (c) a nucleic acid nol ecul e that hybridizes
to the nucleic acid nolecule of (a) or (b) and which

The SRERIES s@vd28ll DARBEY { Esinbiditiohs bB5dduBRARAEmESH0- Pi)/é&yﬁ&dtm\TTIBODY
the |13-A4 peptide/ Al34 as shown in the follow n

A isefpims) ané of] pg@f@ﬂde?q@'ngODY A isoforms, respectively, revealed that the content of

o SEFFEERIRAA S HERAERL B NI S 10y - 7

(measned hy MB)and §@s- 26t% eestred by FRATEC-BADY s¢spéativels.
nucl eic acid nol ecul e that hybridizes to the nucleic

w5l SRS ) vt B SO OGS TON g ctorms
(e.g. [nOR-, REhio0 05 doiblelplycBsyldted aptibelly/ ok(tBe llﬁﬁnﬁ[hf)\ﬂhdlﬁg tch&p1-40 and
foll ow ng_am no aci d sequence

Ap1Afbrrris e by-eytase plasporsricaarsdiBeon A (SEQ 1D

NO 3) or to at least two regions of -a fragnment of

Bmdﬁ%@f'WOﬁletG RbARAMAR @S mthsukedslind By 30ifAe phh@s resonance
ions _on the 3-A4 eptlde AP4

wher eby sa
(SPR3qng the ahies of e eonirs FRPRGIOnt HErAHarDInGY St OIIgH Biacore2000
and BAShEBED BstrinGht@IdrePlkcRTSH tHe@) mbSutdhents. AB1-40 and AP1-42 fibers

were generated in vitro by incubation of synthetic peptides at a concentration of 200 pg/ml in 10

' mM Na-acetate buffer {(pH 4.0} for three days at 37°C. Electron microscopic analysis confirmed
a fibrillar structare for both peptides, Ap1-40 showing predominantly sﬁortcr {< 1 micron) and
AB1-42 predominantly longer (> 1 micron) fibers. These fibers were assumed to represent
aggregated AP peptides in human AD brain more closely than ill-defined mixtures of amorphous
aggregates and unstructured precipitates. The fibers were diluted 1:10 and diréctly coupled to a
CMS5 as described in the Instruction Manual of the manufacturer (BIAapplication Handbook,
version AB, Biacore AB, Uppsala, 1998).

This coupling procedure included an activation step, during which the carboxylic acid groups on
the surface were transferred into chemically reactive succinimide ester groups by contacting the
surface with an aqueous mixture of N-hydroxysuccinimidc and 1-ethyl-1-(3-diaminopropyl)-
carbodiimide hydrochloride, and an immobilization step, during which the activated surface was
contacted with the fibres dissolved in 10 mM acetate buffer (pH 4.5) at 200-350 resonance units
{1 resonance u_nit (RU) corresponds approximately to a surface loading of 1 picogram/mm2).

The fiber loaded surface was then contacted with the antibody solutions in the concentration



26; or - 99 - (e) a nucleic acid sequence that is

degenerate to a nucleic acid sequence as defined in

any one of (a) to (d). 5.The conposition of any of

claims 1 to 4, wherein said antibody nol ecul e

WOOpTG68428 a heavy chain sel ected fromthe grf§IFEr2006/011914

consisting of: (a) a heavy chai n pol ypepti de encoded

by a nucleic acid nol ecul ggas shown in SEQ I D NGS

5,23 or 25; (b) a heavy chain polypeptide havi ng t he

a e 0 I 8;
rangf OIS SCRAS A ol e dpaihy pde Rulfe T3 sensograms
monidstdldurbigathe hesotibadn phake (diii‘iﬂgsorttﬁlsttmm tmﬁfei")emd tlecdiskociation phase

nol ecul e defj ne n ang.whi ch encodes a
(Subﬁsalreyb@&fﬁcaléﬂ%?fgﬂs ?rgg ‘B%ég%? 9‘oi nding to the 3-A4
peptide/ Al 34 as shown in the follow ng am no acid -

The Kgq}dﬁﬁ§ CorDmE RS EEEMOHRULAFTFAEBYES KGR ARITIGOYVA ifvforms are
DNO 3) or_a fraqnent t her eof which conpri ses

gweratn qhea@tle h@o‘anBﬁ@ﬂhé?m

concentration dependent equilibrium binding responses. These equilibrium binding constants -

valugg were calculated by Scatchard type analysis using

could be obtained in two ways.

Due to the very slow association process at low antibody concentration contact intervals to reach
equilibrium were very long (Figure 7). Nevertheless, such contact intervals could be realized on
Biacore instruments and the experimental equilibrium responses could be subjected to a

Scatchard anal ysis.

Equilibrium binding data were also obtained by extrapolating shorter time dependent association
curves to infinity. These theoretically obtained equilibrium binding levels were then again used

for the determination of the Kp, values.

Independently from the way of determining equilibrium sensor responses curvilinear. Scatchard
plots were obtained. From the curvilinear Scatchard plot a higher (bivalent) and lower
(monovalent) affinity interaction was derived for ANTIBODY A isoforms; derived from the
second affinity maturation cycle. These two affinities represent the lower and upper Xp, values of

the range indicated the following table:

140 1-40
high affinity Kp | low affinity Kp
values (nM) values (nM)

ANTIBODY A COMPOSITION | extrapolation | 0.49 2725
(mixture of mono- and double- stdev 0.10 8.40

glycosylated ANTIBODY A) cquilibrium | 0.41 21.00
double-glycosylated extrapolation | 1.43 18.51

stdev 0.02 22.33




(d) a heavy chai n pol ypepti de encoded by a nucleic

acid nol ecul e that hybridizes to the nucleic acid

nol ecul e defined in (a) and which encodes a

“pol ypepti de which is capable of binding to at | east
wawporegions on the 13- A4 peptide/ A134 as shARMT/ERI0G6/9E1914
foll om ng am no acid sequence

DAEFRHDSGYEVHHQKL VFFAEDVGSYKGAI | GLMVGGWI A (SEQ I D

NO 3) or to at least two regions of a fragment of

AN'I:E RO NO— 3 Wi Th COMRGiRsmat || £t 15 am[ng gacl ds
ereby said two regijons on the | 3-A4 peptide AP4 or

S Aggrent Thereof | CampHiliRe TIEzAM NO aci|dsSson
o gggoyon 3 to 6 and on position 18 to 26. §. The

ANT&B@E(YSAU on of any onetdef clai ms|%2to 5, whgr’dBy said

gl ycosyl ation on Asn IR filgu¥H r@gion 1's selleqigd
fromthe group consisting of (a)| a sugar strjucture of

non«%l?@osﬁia@:ﬁ_t ennary conpl eéktlgﬂ’d?ﬁton( b)o.p sugar st|rusk ure
the biantennary hyprid type; ((V% a sugar |structure

ANTEBODNeAbi ant ennary ol [ §6hannose and (d)*1 sugar

bi - antennary structurle gﬂ,bhhﬁ anyo4f the striucgures
as provided infiguregor figurle 27. 7. The '

conposition of claim®6, whereby said sugar structure
does not conprise a core

The table above shows Kp values of the low affinity complex (monovalent) and the high affinity
complex (bivalent) formed by the interaction of ANTIBODY A isoforms and AB1-40 fibrils as -
determined by surface -plésmon resonance. Kp determined by using extrapolated equilibrium
responses (marked “extrapolation”) and KD values determined by using experimentally
determined equilibrium responses (marked “experimental”) are given. The extrapolated values
were determined at least six times and a standart deviation is given. The Kp's based on
experimental and extrapolated equilibrium sensor responses are equal within the limits given by

these standard deviations.

Example 9: Epitope mapping of ANTIBODY A COMPOSITION and isoforms (e.g. non-,
mono- or double-glycosylated antibody of the inveniion) by ‘pepspot analysis with

decapeptides

An epitope (antigenic determinant) can be linear or conformational. The herein described dual
epitope specificity was defined by reactivity of the antibody with two non-sequential linear

peptides.

Epitope mapping approaches which were used to define specific epitope recognition are based
on ELISA technology with hexapeptide conjugates coated on to microplates or on pepspot
technology. The latter technology allows the detection and quantitation of the antibody by

protocols that are commonly known for Western Blotting of proteins to PVDF membranes.

Applied epitope mapping technologies are designed to specifically detect linear epitopes,
whereas they cannot be applied to map more spatially complex epitopes like discontinuous or

conformational epitopes. Techniques available for conformational or discontinuous epitope



fucosyl ation. 8. The conposition of any one of clains
1to 7, whereby said antibody nolecule is

reconbi nantly produced. 9. The conposition of any one

of clainms 1 to 8, whereby said anti body nol ecule is

WO WAUES4%i n a CHO-cell. 10. The conpositi on RFUEAZE6/L1914
9, whereby said CHO cell is CHO KL or CHO K1 SV. -

101 - 11.A nethod for theareparation of a antibody
nDIecuIe as conprised in the conposition of any one

map}? @'dﬂﬁnallntsean]n gﬁﬂ%hﬁirﬁ%nﬁpﬁepﬁa@%y@fn’e@ﬁ% long pephc(ijes up to 36

nbi nant | ressing a heterol-ogous nucl ei C aci
ammnmblds: Cdomaem):@thon@md pepttdebenth consistiog Pl aamideféided in
any one of clainms 1 to 7 in a manmalian cul tured

The %}%klp% @é@w@# rgia}%%re%@c’ %(;ng}é‘l%rﬁg go”%'osr%%?r} %?{CH'S]HF [ e‘f’)ﬁ?%as Sexg]rudmg that

conférthafidnaP ERtopkdeideL@bddnfihubup bf difdoaarionsly séaheted epitopes are involved.
exchange colum purification; and (b3) size exclusion

colum purification.
In conclusion, the presented data show that the two regions within the AP peptide defined herein

resemble independent linear epitopes simultancously recognized based on the unique dual

epitope specificity of the investigatéd antibodies on single hexameric or decameric AP -

peptides.

The following amino acid sequence encompassing AB (1-42) was divided into 43 overlapping
decapeptides with a frameshift of 1 amino acid. The numbers refer to the essential amino acids
from the AP1-40 sequence which have to be present in the decapeptide for optimal binding of

antibody.

ISEVKM!DAEE RHDSGYEVHH QKLVEFAEDV GSNKGAIIGL MVGGVVI¥ATV IV (SEQ
ID NO: 4). Accordingly, DAEF RHDSGYEVHH QKLVFFAEDV GSNKGAIGL

MVGGVVIA (SEQ ID NO: 3) represents amino acids 1 to 42 of AB4/B-A4 peptide.

The 43 decapeptides were synthesized with N-terminal acetylation and C-terminal covalent
attachment to a cellulose sheet (“pepspot”) by a commercial supplier (Jerini BioTools, Berlin).
The cellulose sheet was incubated for 2 hours on a rocking platform with monoclonal antibody
(1 pg/ml) in blocking buffer (50 mM TrisHCI, 140 mM NaCl, 5 mM NaEDTA, 0.05% NP40
(Fluka), 0.25% gelatin (Sigrha), 1% bovine serum albumin fraction V (Sigma), pH 7.4). The
sheet was washed 3 times 3 minutes on a rocking platform with TBS (10 mM Tris.HCI, 150 mM
NaCl, pH 7.5). It was then pressed on filter paper, wetted with cathode buffer (25 mM Tris base,
40 mM 6-aminohexane acid, 0.01% SDS, 20% methanol) and transferred to a semi-dry blotting
stack with the peptide side facing a PVDF membrane (Biorad) of equal size.

The semi-dry blotting stack consisted of freshly wetted filter papers (Whatman No.3) slightly
larger than the peptide sheet:

3 papers wetted with Cathode buffer

the peptide sheet

a sheet of PVDF membrane wetted with methanol



12. The nethod of claim 11, wherein said ion exchange
columm purification conprises a cation exchange
chr omat ogr aphy. 13. The nethod of claim 11l or 12,
further conprising as an additional step (c) an
VD A109/668¢2%1 chr omat ogr aphy and/ or a further PCI/EP2006/011914
concentration step. 14. A conposition conprising an
anti body nol ecul e preparedgghy the nmethod of any one
of clainms 11 to 13. ' 15. The conposition of any one of
3 pa%%gé‘hzgﬁed%ﬁr% e Phufrdt (3%?.&\/?%& Basé RrAGRRSC ©
arnmaceut 1 cal conposition. Use of the conp05| tion
3 papsrs wenyedowieh sfiodelbaffers? (0. Bthl"D:ls tse, 3p%1aethamol)t he
preparation of a medi canent for the prevention and/ or
treatnment of a di sease associated with
The GEWFQIVIQEBNRBIE aBf ciirtnt admgity betwpdraatkode anhdainbdnof 0.8 mA/cm? for

one iq()el.lgﬁxgl?uglg |wfag %@F%@g%@rgﬁtgttgg glgs{@tfl% g%mglfytegylﬁgm tge cellulose sheet and
trans?é{'qg&{)m%@\)@}ehﬁt:ﬁxf)l%hg T‘l\@mlﬂhéﬁﬁﬁﬁe wlﬁf-‘frﬁﬂé&e‘t\f M blocking buffer for

cerebral henorrhage wth anyl oi dosis Dutch g
10 nrutesn Goat méomaatleﬁ(ﬂwh)naleéaﬁywwbﬂgorﬂﬁvm ﬂ%ﬂyc 00 (Rockland code#

SOR n a l.
609- Egjm Slr go‘:"?oeo[* 1i6txaﬁ tlrgbggssgf %%hgﬁuﬂrip tor) and further
dllutedb rpositd PB&I Orﬂsomrweme Dife émabrane dad incubied b aanckifg platform for

1 ho% éta\g;;\ﬁ@a ?1@? 3g1e031%n§121% g;l@gﬁ%%f glte%ﬁr evgthS%nTvegeﬂé& The membrane

was 8A¥d SAAQIRNASIOS 30HM AlorRi¥hQ L@mgaam?fmelaﬁgt@ Mluorescence scanner
sel ected fromthe group consisting of denenti a,

(Odyaseyned shewndn Biggedse, not or neuropat hy, Down's

[
The é)}/acfj{)sgrgﬁmﬁrgﬁg %{{nﬁé ggea‘é?ﬁ %ﬁ%lvia? O@ﬁ\g&ﬁ%&(%ﬁﬁé Yhe PVDF membrane
with demge ke Iﬂmem&o&‘hatemcbm bh theeanyi bdadydiy q‘uestrmtwasrﬂeﬁncd as the minimal
Parllgonson s.di sease, H Vﬁﬁ @t ed denentia, ALS h
ammﬁeq&: ngﬁﬂ&? étb',’f.‘a%t]wg Rﬂg q U%Cﬁr&e mtensilgéwas n_zltggraiﬁg é)\’cl' cac

spot @hd tde6rde@ AP Qtdtive ThoREcenty utﬂﬂ(fREU) BbradoMipasisdnawblnoukd monoclonal
or 15 for the preparation of a diagnostic kit for

antibgdiea BARA wichyisgiquivalsnt tg@g@@dgﬁ@éo (1998),.) with specxf?cny for the
N-te@g}%oh&gﬁff”m' BABDRY %cﬁ'ﬁ”egbﬂaiebta&usmfgeggﬁgagﬁ@m (1998),) with

ect romt egroup consi sting of
specifiiciti éirrthe heddl dwese), weretanal yzed in Sisastimg waPosmee for using anti-mouse
. d.Jacob di sease, hereditary

Igm%%q.dg(grag ’hﬁg'%fgr'ﬁ’ég &%t anyl oi dosi s Dutch type,

denenti a associated with Lewy body formation,
It is BAndte s affeitg insdastion éﬂld\tonarame df dte nmmbvaic:nt/Rthmgments into full-

iengtggg‘ég gﬁat{qogﬁ? %{su gs.rﬂS;u{J % L (?nq% Fné)ianﬁ%nnfqlf 6hele§1topf4'e%qgmfgn sequence as
indich@H B4SSepdotandi FIISAS irlabyskd. ITHiPMay e @RteACHI B8 réfruiment of more
di sease associ ated w th anyl oi dogenesi s and/ or

contaginAoHitE-ip| theyLABtiPePRELIEeh INEBFEN 8EF2f $ofh fMEcaystsgpol the affinity
matu?aﬁi%ﬁ'oﬂd girtﬂlf l‘jﬁﬁ@ﬂé idatgr ?lrlrlglhﬁkcgﬁﬁ Pé ?&Fgﬁﬁﬁﬁo WiRk Rlteractions with

neur op at e Jacob
adjacﬂnsamse ac1kleca&cbet cm@ptede’fm)iaad:r thaynter thtagpe which A P-derived pepudes are

o e i RTS8 PR bl 58 Moognon
sequitRBESH theN-1&atn A and BHIANitofésSAdrel extende@ b ug tb thRe aimtthcids when
parent Fabs and corresponding fully maturated IgG antibodies were compared. However, it has
to be kept in mind that the decapeptides were modified for covalent attachment at the C-terminal
amino acid and this amino acid may therefore not easily be accessible to the full-length antibody

due to steric hindrance. If this is the case the last C-terminal amino acid does not significantly



20. Use of the conposition of any one of clains 1 to

10, 14 or 15 for the preparation of a nedi canent for
the disintegration of P-anyloid plaques. 21. The
conposition of any one of clainms 1 to 10, 14 or 15
Wortgee4s a nedi cament for the disintegrati BEI/EF2006/011914
P-anyl oi d pl aques. 22. Use of the conposition of any
one of claims 1 to 10, 14 gr 15 for the preparation

of a pharmaceutical conposition for passive

contfUB 45| FoASEBi SR, A4S TR, o e i

recogrfitidrosequeese dy anepiraimrecilitt thal C-compabevd bas foobe considered in the

assi,ve inmmuni zation ai nst P-anyl oi d pl ague
Peps?%ﬁﬂ‘ﬂ%’?'%?ﬁus n *@E@eﬁﬁ"?&ﬁ%“‘%mosm on 019 aﬂy one of
' clains 1 to 10, 14 or 15 for the preparation of a -
103 - pharmaceutical conposition for the preventive
treatment agai nst a di sease associated with
arpH-etdegenests—andt-or—amH-p-d—plague—torrati-on;
s¢laatibedly from t he group consAsiirag adid dménei a, acid
Altzhei mer' s di sease, notor Eapat hy, E@ oS
syndrone, Creutzfeld Jacob sease, he Itary

cereprat fenorTmage - Wt anyl or.dosi 5 DIt cil TYDE
a6 WG YERRISLANGTRORR A ehy b0 f or (RELHALT26)
Parki : j se—H\-rel at eddereptia—~ALS-OF

ne uicoalyods @aed ANTIBODA £d [H588lhg 25] Thes
conposition of any one of clainms 1 to 10, 14 or 15
{ Oohi3RcBS A PRRTIROEY!A o2l | £amPOSi Li Ofisg oy the
prevefitive treatnent agai nst a di seasejassoci at ed
Wit —amnyi-or dogenesi s _and/or{anyl ol d-pt aque_formatio
sel‘”@%}f@ﬁpﬁ orft t KPYFEIPIOBNT-2(F-AY of et a,

Al| Zhettorer '8 dioneassnd rdotibie- neur opat hy, | Down' s

SB;%@{%?%%‘%F euAﬁ%e;ancoQ di sease, hereditary

C6 enorrhage with anKAl/oi dosi s Dltch type,

denwiaring (kdBoci ated with Lepwy body forpation,
Parkinson's disease, H \V-rejated dementia, AlS or

nﬁ*WM@i?rﬁBtﬁ@ﬂﬂﬁé&oda@' ated ffo aging. 1941 26. The
use of claim?24 or the conplosition of ¢laim 25,

wh re-exi st ng plaquels, or aggregation
i*?ﬁﬁggﬁ%ﬁs&wg?‘:ﬁn oi d-13 %ge to be epluced. 27.

U LTS s CUTTPHUST U1 UTT I I U1C, . I L 1Y, . .
The 13T, Rbqte e 8 4 st b e e o o g TPt (16 Gjibodies. to
decagep@dedi RO @Iufos® Ehedt. AThe @A Med SEfRE todth€ Amiidt 42id position in the AB1-40
anyl oi dogenesi s and/ or anyl oi d-pl aque formation in a
sequepge iwaneh Haver By be Heesgntahn B decateptide farybiadipg jafi aniibgdyofA further
. . I ! of | . .
extenfioflfh L Sbishils HORPAVELANIRh oier MUEERR MRRAE MBLRNcids tha
are regjairetl wiaskhiawemipemug Wadisgt ed from t he group consi sting
of denentia, Al zheiner's disease, notor neuropathy,
Down' s syndrome, Creutzfeld Jacob di sease, hereditary
cerebral henorrhage with anyl oidosis Dutch type,
: denentia associated with Lewy body folination,
Exanise R0 nBepolyndrigatarassiy smplbymgcaANTHRDY Ajsofar®s (e.g. non-, mono-

neurqgnal disorders related to ing.. 28. The .
or AR v B gy oF Bk venianf 81t ipdiss flfacg of pigtinylated AP
from'a@brdsafedasp.2 di agnostic kit for the diagnosis of a

gl Sease associ ated with anyl oi dogenesi s and/ or

anyl oi d-plaque formation in a patient or for the

The egperijnensal setgp tq Wet thepeterpial of ANT EB%@Ya‘\ paforanto ndpce diseoctation of
I . di sease associated with

aggmg%‘?&%%%(fe@{(’ﬁand/ or anyl oi d-pl aque formation, said

di sease being selected fromthe group consisting of

denentia, Al zheiner's disease, notor neuropathy,

Down's syndrone, Creutzfeld Jacob di sease, hereditary

cerebral henorrhage with anyl oi dosis Dutch type,.

denenti a associated with Lewy body formation,

Par ki nson' s di sease, HI V-rel ated denentia, ALS or




29. A kit conprising the conposition of any one of
clains 1 to 10, 14, 15, 17, 19, 21, 23, 25, 26 or 28

or an anti body nol ecul e as .prepared by the nethod of

any one of clainms 11 to 13. 1/22 SEQUENCE LI STI NG

WG AQH0G8429Hof f mann- La Roche AG <120> Ant i bodyPCT/EP2606/011914
gl ycosyl ation in the variable region <130> 1(1314 PCT
83 <150> EP 05 02 7090.9 .¢251> 2005-12-12 <160> 32
<170> Patentln version 3.3 <210> 1 <211> 378 <212>

Bioti &213: 4@ sk gt ah NGR10<3205mE2 288 MIABEALOfbers bef
S S B0fibers before

treatmggoaggcggmg@ft@cmw@qgmgf lmuugtbag@dcﬁgws measured using an

assay employing a streptavidin-POD conjugate as described below.

Synthetic AP when incubated in aqueous buffer over several days spontaneously aggregates and
forms fibrillar structures which are similar to those seen in amyloid deposits in the brains of
Alzheimer’s Disease patients. The following in vitro assay is suitable to measure incorporation
or liberation of biotinylated AP into preformed AP aggregates in order to analyze the Af-
neutralizing potential of anti-AfB antibodies and other AB-binding proteins such as albumin
(Bohrmann (1999) J. Biol. Chem. 274, 15990-15995). ANTIBODY A isoforms induced de-
polymerization of aggregated AP as measured by the release of incorporated biotinylated AB1-
40. '

Experimental procedure:

NUNC Maxisorb micrétiter plates (MTP) were coated with a 1:1 mixture of AB1-40 and AB1-42
(2 uM each, 100 ul per well) at 37°C for three days. Under these conditions highly aggregated,
fibrillar AB was adsorbed and immobilized on the surface of the well. The coating solution was
then removed and the plates were dried at room temperature for 2-4 hours. The dried plates
could be stored at —20°C. For incorporation of biotinylated AP the coated plates were incubated
with 200 pl/fwell 20 nM biotinylated ABI-40 in TBS containing 0.05 % NaNj; at 37°C overnight.
After washing the plate with 3 x 300 pl/well T-PBS, antibodies serially diluted in TBS
containing 0.05 % NaNj; were added and incubated at 37°C for 3 hours. The plate was washed
and analyzed for the presence of biotinylated AB1-40. After-washing 3 x with 300 ul T-PBS a
streptavidin-POD conjugate (Roche Molecular Biochemicals), diluted 1:1000 in T-PBS
containing 1% BSA, was added (100 gl/well) and incubated at room temperature for 2 hours.
The wells were washed 3 x with T-PBS and 100 pl/well of a freshly prepared tetramethyl-
benzidine (TMB) solutidn were added. [Preparation of the TMB solution: 10 ml 30 mM citric
acid pH 4.1 (adjusted with KOH) + 0.5 ml TMB (12 mg TMB in 1 ml acetone + 9 ml methanol)
+ 0.01 ml 35 % H,0,]. The reaction was stopped by adding 100 ul/well 1 N H;SO, and

absorbance was read at 450 nm in a microtiter piate reader.

As documented in appended Figure 9. ANTIBODY A isoforms induced dissociation of
aggregated AP as measured by the release of incorporated biotinylated AB1-40. ANTIBODY A
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Antibodies like BAP-1 with such properties are not useful for therapeutic applications as
potential autoimmunological reactions may be induced. It is interesting to note that BAP-2,
déspitc its specificity for amino acid residue 4-6 which was exposed in aggregated AP has a
clearly lower activity in this assay indicating that not all N-terminus specific antibodies a priori
are equally efficient in releasing AP from preformed aggregates. The relatively low efficiency of
BAP-17 (C-terminus-specific) and 4G8 (amino acid residues 16-24-specific) in this assay was
due to the cryptic nature of these two epitopes in aggregated' Af. BSA at the concentrations used

here had no effect on aggregated Ap.

The mono-glycosylated isoform exerted higher capacity compared to the double-glycosylated

isoform to depolymerize aggregated AP peptide in vitro that may be relevant also in vivo.

Example 11: ANTIBODY A COMPQOSITION and comprising isoforms (meono- and
double-glycosylated antibody of the invention) capture soluble Af from human
cerebrospinal fluid (CSF) '

The capacity to capturc soluble AB from human CSF samples was determined by
immunoprecipitaﬁon (IP) and semi-quantitative Western blot (WB) analysis. Experimental
procedure: 7
Imrhunoprecipitation of human CFS samples was done according to the following scheme:

70ul  human CSF

20ul  Incubation buffer (50mM Tris,140mM NaCl, SmM EDTA, 0.05% NP-40, 1%

BSA, 0.25% Gelatin, 0.25% milk powder, pH 7.2
10ul ANTIBODY A isoforms from stock solutions {1000- 10 ug/ml)
100 ul

The solution was kept for one hour at 4°C. 40ul protein G Sepharose beads (Amersham
Biosciences #17-0618-01; washed with PBS, 50% slurry) were added and incubated for 2 hours
at 4°C on rotator. After centrifugation at 500g for 3minutes at 4°C the supernatant was removed

and 200ul PBS were added to the beads, transferred to Millipore filter tubes 0.45um (Millipore
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* $UFC30HVNB) and centrifuged at 500g for 3minutes at 4°C. Additional 200ul PBS was added
to beads, vortexed and centrifuged at 2000g for 3minutes at 4°C. 45ul sample buffer 1xNuPage
- with DTT was added and kept for 10 minutes at 70°C followed by centrifugation at 2000g for 3

minutes at 4°C.

For SDS-PAGE, 18u! protein G eluate was applied to NuPage gel 10% Bis-Tris gel together
with AB;.42 (Bachem) as internal standard directly in sample buffer as standard and run in MES

buffer system.

“The gel was transferred to Hybond C extra membrane (semi-dry system Novex} dry membrane
3' at room temperature. The membranc was transferred into pre-heated PBS and heated in
microwave for 3min. at 600W. Blocking was done for 1 hour with SuperBlock Solution (Pierce}
and additioﬁal blocking for 1hour with 5% Milk Powder (Bio Rad) in T-PBS (0.1% Tween2( in
PBS). '

Incubation was done over night with anti AR antibody W02 Antibody (1:1500-1:2000 from The
Genetics, Inc. Ziirich, Switzerland) at 14."C on a rotator, followed by washing 3x with T-PBS for
Smin and incubation for 2 hours at RT with anti-mouse IgG-HRP (Dako) 1:5000 in T-PBS.
Another washing 3 x with T-PBS for Smin was followed by incubation with LumiLight Plus for
Sminutes at RT. Western blots were digitized and analysed by densometry with an Alpha

Innotech Digital Camera System.

As documented in Figufe 10, ANTIBODY A COMPOSITION (comprising mono- and double-
glycosylated ANTIBODY A isoforms) bound efficiently to soluble AP in human CSF as
demonstrated by immunoprecipitation and Western blotting experiments. Notably, in this assay,
mono-glycosylated ANTIBODY A was more efficient in capturing soluble AP than do{zble—
glycosylated ANTIBODY A (Figure 10). ‘

Example 12: In vitro immunostaining of human amyloid plaques by ANTIBODY A
COMPOSITION and isoforms (e.g. non-, mono- or double-glycosylated antibody of the

invention)

Glycosylated ANTIBODY A isoforms were tested for the ability to stain genuine human f-

amyloid plaques obtained from brain sections of patients with severe Alzheimer’s Disease by
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immunohistochemistry analysis using indirect immunofluorescence. Specific and sensitive

staining of genuine human p-amyloid plaques was demonstrated. =

Cryostat sections of unfixed tissue from the temporal cortex obtained postmortem from a patient
that was positively diagnosed for Alzheimer's disecase were labeled by indirect
immundﬂuorescence. A successive two-step incubation was used to detect bound ANTIBODY
A isoforms, which were revealed by affinity-purified goat anti-human (GAH) lgG (H+L)
conjugated to Cy3 (# 109-165-003, lot 49353, Jackson Immuno Research). Controls included
unrelated human JgG1 antibodies (Sigma) and the secondary antibody alone, which all gave

negative results.

All types of B-amyloid plaques were sensitively and’ specifically detected and consistently

revealed at an ANTIBODY A concentration of 10 ng/ml (Figure 11).

Specific and sensitive staining of genuine human amyloid-f plaques is demonstrated for the

glycosylated ANTIBODY A isoforms at a concentration up to 1 pg/ml,

At a concentration of 10 pg/ml a background staining was observed, most prominent with the
non-gi'ycosylated ANTIBODY A isoform. The non-glycosylated isoform exerted considerable
unspecific stickiness observed at the surface of glass slides and almost all tissue components that
were exposed after the sectioning process in vitro. This appeared to be due to unspecific binding

involving ionic and/or hydrophobic interactions.

Example 13: In vivo $-amyloid plaque decoration by ANTIBODY A in a mouse medel of

Alzheimer’s disease

Glycosylated ANTIBODY A isoforms were tested in a single dose study in PS2APP double
transgenic mice (Richards (2003), J. Neuroscience, 23, 8989-9003) for their ability to immuno-
decorate [B-amyloid plagues in vivo. The glycosylated ANTIBODY A isoforms were
administered i.e. at a dose of 1 mg/mouse and after 3 days animals were perfused with

phosphate-buffered saline and the brains frozen on dry ice and prepared for cryosectioning.

Both glycosylated isoforms showed improved and highly effective brain penetration in vivo (as

compared to the non-glycosylated form). Effective brain penetration and specific binding to
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amyloid-B plaques was demonstrated in PSZAPP mice, a mouse model for AD-related

amyloidosis.

The presence of the antibodies bound to f-amyloid plaques was assessed using unfixed cryostat |
sections either by single-labeled indirect immunofluorescence with goat anti-human IgG (H+L)
conjugated to Cy3 (#109-165-003, Jackson Immuno Research) shown in Figure 12 or followed
by counterstaining with BAP-2-Alexa488 immunoconjugate to visualize the position and

distribution of all B-amyloid plaques types present in the tissue.

An immuno-fluorescence staining approach was used to detect bound ANTIBODY A. After
adhesion to precooled glass slides, sections were hydrated in PBS and treated with 100% acetone
precooled at -20°C for 2 min. Washing with PBS was done twice for two minutes. Blocking of
unspecific binding sites was done either with PBS containing 1% BSA or by sequential
incubation in Ultra V block (LabVision) for 5 min followed by a PBS wash and incubation in
power block solution (BioGenex) with 10 % normal sheep serum for 20. min. After washing with
PBS with 10% normal sheep serum slides were incubated with affinity-purified goat anti-human
(GAH) IgG (H+L) conjugated to Cy3 (# 109-165-003, lot 49353, J‘alckson Immuno Research) at
a concentration of 15 pug /ml for 1 hour at room temperature. A counterstaining for amyloid
plaques was by incubation with BAP-2, a mouse monoclonal antibody against Ab conjugated to
Alexa 488 at a concentration of 0.5 pg /mi for 1 hour at room temperature. Autofluorescence of
lipofuscin was quenched by incubation in 4mM CuS04 in 50 mM ammonium acetate. After
rinsing the slides in bidistilled water and washing with 2 x 500 ul/slide PBS, slides were

embedded with fluorescence rﬁounting medium ($3023 Dako).

Imaging was done by confocal laser microscopy and image processing for quantitative analysis

of colocalizations by IMARIS and COLOCALIZATION software (Bitplane, Switzerland).

After a single dose of 1 mg per mouse glycosylated ANTIBODY A isoforms were found to |
penetrate across the blood brain barrier and to effectively immuno-decorate/bind all B-amyloid
plaques after three days in vivo. Representative images are shown in Figure 12. This is in clear

contrast to the non-glycosylated form which is not detectable at amyloid plaques.

~ Example 14: Investigation of binding of ANTIBODY A isoforms to amyloid precurser
protein (APP) expressed on the surface of HEK293 cells:
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Example 15: Morphometrical analysis of AP plaque deposition in a mouse model of

Alzheimer’s disease

The capability of ANTIBODY A COMPOSITION or the ANTIBODY A isoforms to lower
amyloidosis in vivo was studied in various brain regions (thalamus, neocortex, hippocampus and
subiculum) using quantitative computer-assisted image analysis of brains of PSZAPP mice that
received a five-month treatment with ANTIBODY A COMPOSITION or ANTIBODY A

isoforms.

Therefore, PS2APP transgenic male mice were injected iv. with ANTIBODY A
COMPOSITION or ANTIBODY A isoforms and vehicle. Seventy-five 5-6-month-old PS2APP
" mice were divided into five groups (A-E), consisting of 15 mice each. Beginning on day 0, each
mouse received either 0.1 ml. of vehicle (0 mg/kg), or ANTIBODY A preparations (20 mg/kg)
by bolus i.v. injection via the tail vein. Groups A, B, C, D and E of PS2APP mice received
vehicle (higtidjné—buffered saline), ANTIBODY A COMPOSITION which comprises mono-
glycosylated ANTIBODY A and double-glycosylated ANTIBODY A and is devoid of non-
glycosylated ANTIBODY A as defined above, double-glycosylated ANTIBODY “A, mono-
glycosylated ANTIBODY A and non-glycosylated ANTIBODY A, respectively.
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anti-CD-4 antibody (hybridome clone GK 1.5 as commerc1ally available from ATCC).
Monitoring of anti-drug antibodies indicated that antibody treated animals only develop a
moderate immune-response after more than 16 weeks of treatment and that the detectable

antibodies are either of low affinity or are produced only in low amounts (data not shown).

After 5 month treatment mice were sacrificed. Unfixed brains were sectioned sagitally, including
thalamus, hibpocampal formation and cortical areas. From each brain hemisphere 50 sections
were prepared as follows: Starting at lateral level ~1.92, 5 consecutive series of 5x 10 pm and 5x
20 um sections were obtained. There was no gap between consecutive sections, resulting in a
total tissue usage of 750 um. The section series therefore ends approximately on lateral level
1.20 (Paxinos and Franklin, 2003). For quantitative morphometrical analysis every l_Oth section

was used.

Sections were stained for amyloid _déposits with the double-glycosylated ANTIBODY A isoform
at a concentration of 5 ug/ml. Stainings against AP using a mouse monoclonal antibody (BAP-2)
conjugated to Alexa-488 fluorophore at 5 pg/ml showed comparable results although with
significant intracellular and background staining of neurons which interfered with the image
processing routine described below. For detection an affinity-purified goat anti-human (GAH)
IgG (H+L) conjugated to Cy3 (# 109-165-003, lot 49353, Jackson Immuno Research) at a
concentration of 15 pg /ml for 1 hour at room temperature was applied. After washing with 2 x

500 pl PBS/slide, slides were embedded with fluorescence mounting medium (S3023, Dako).

Images were acquired using a GenePix Personal 4100A microarray scanner (Axon Instruments,
now Molecular Devices, CA, USA). Amyloid-f plaque load and number was measured using
two parameters, namely percentage of area covered by amyloid-f plaques and number of
amyloid-p plaques using an unbiased morphometrical method by means of computer assisted
image analysis. Quantification of plaque load and number was done with MCID M7 Elite
software (Imaging Research Inc., St. Catherines / Ontario, Canada). The scanned images were
enhanced by a detail extractor filter followed by a target accent filter. The resulting image was
then binarized, adjusting the threshold according to the staining intensity. Artefacts, blood
vessels and edge effects were identified on the original reference image and then removed from
the binarized image. Regions of interest were outlined on the reference image. For final

quantification, the area of these regions and the area occupied by plaques as well as the plaque
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evaluation was done using a twotailed, heteroscedastic t-test.

For comparison and statistical evaluation, the baseline of amyloidosis (amyloid-§ plaque
~ pathelogy) was determined at study begin with a cohort (15 animals) of non-treated 6 month old
PS2APP mice. Results are depicted in Figures 15 to 18 with levels of significance (*: p<0.05;
%: p<0.01; ***; p<0.001). |

Amyloid plaque reduction was most pronounced in the thalamus region (Filgure 15). The mean
reduction of total amyloid-p plaque surface was determined for the antibody treated groups: 64
% for ANTIBODY A COMPOSITION, 70 % for double-glycosylated ANTIBODY A, 81 % for
mono-glycosylated ANTIBODY A and 44 % for non-glycosylated ANTIBODY A.lThe mean
reduction in total amyloid-p plaque number was found to be 70 % for ANTIBODY A
COMPOSITION, 78 % for double-glycosylated ANTIBODY A, 82 % for mono-glycosylated
ANTIBODY A and 36 % for non-glycosylated ANTIBODY A. Note that significance for non-

glycosylated ANTIBODY A was low and observed variations were considerable.

Amyloid plaque reduction in the neocortical region together with the corpus callosum is depicted
in Figure 16. The mean reduction of total amyloid-B plaque surface was determined for the
antibody treated groups: 19 % for ANTIBODY A COMPOSITION, 27 % for double-
glycosylated ANTIBODY A, 30 % for mono-glycosyiatcd ANTIBODY A and 10 % for non-
glycoéylated ANTIBODY A. The mean reduction in total amyloid-p plaque number was found
to be 40 % for ANTIBODY A COMPOSITION, 46 % for double-glycosylated ANTIBODY A,
42 % for mono-glycosylated ANTIBODY A and 11 % for non-glycosylated ANTIBODY A.

- Amyloid plaque reduction in the entire hippocampal region is depicted in Figure 17, The mean
reduction of total amyloid-§ plaque surface was determined for the antibody treated groups: 12
% for ANTIBODY A COMPOSITION, 24 % for double-glycosylated ANTIBODY A, 24 % for
mono-glycosylated ANTIBODY A and 6 % for non-glycosylated ANTIBODY A. ;l;he mean
reduction in total amyloid-p plaque number was found to be 36 % for ANTIBODY A
COMPOSITION, 46 % for double-glycosylated ANTIBODY A, 37 % for mono-glycosylated
ANTIBODY A and 3 % for non-glycosylated ANTIBODY A.
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~ shown in Figure 18. The mean reduction of total amyloid-f plaque surface was determined for
the antibody treated groups‘: 2 % for ANTIBODY A COMPOSITION, 12 % for double-
glyéosylated ANTIBODY A, 5 % for mono-glycosylated ANTIBODY A and 1 % for non-
glycosylated ANTIBODY A. The mean reduction in tota] amyloid-B plaque number was found
to be 22 % for ANTIBODY A COMPOSITION, 36 % for double-glycosylated ANTIBODY A,
13 % for mono-glycosylated ANTIBODY A and 1 % for non-glycosylated ANTIBODY A.
ANTIBODY A COMPOSITION and the main N-glycosylation isoforms (double-glycosylated
ANTIBODY A and mono-glycosylated ANTIBODY A) showed a comparable effectivity to

decrease amyloid-p plaque load and plague number. Reduction of plaque load was most

pronounced and statistically significant in regions with low or moderate amyloidosis.

Overall, reduction of amyloid-} plague number waé found statisticﬁlly si gﬁificant after treatment
with ANTIBODY A COMPOSITION and both comprising Asn52 glycosylated isoforms of
ANTIBODY A in all measured brain regions. In contrast thereto, only a minor effect on
amyloid-p plaque number was found in the thalamus and no significant effects on amyloid-p
plague number in the other investigated brain regions was found after treatment with the non-
glycosylated isoform of Antibody A, which is excluded from ANTIBODY A COMPOSITION

after the purification as detailed in the invention.

We also investigated potency of plaque clearance in relation to the plaque size. Generally,
effectivity of tested human anti-Ap antibodies was found most pronounced for the clearance of
small amyloid-p plaques. This was observed in all brain regions (Figures 15 C, 16 C, 17 C and
18 C). In contrast, there was only a minimal or non-significant trend observed for the non-

glycosylated isoform of ANTIBODY A.

Comparative analysis of ANTIBODY A and the major Asn52 glycosylation isoforms

demonstrate a comparable capacity to lower plaque load, while the non-glycosylated isoform has

no significant effect on plaque lowering.

Example 16: Pharmacokinetics of in vivo binding of ANTIBODY A COMPOSITION to
amylbid—[i plaques.

Two dosing frequencies were compared in order to investigate the binding kinetics of

ANTIBODY A COMPOSITION which comprises mono-glycosylated ANTIBODY A and
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Therefore, PS2APP transgenic male mice were injected i.v. with ANTIBODY A
COMPOSITION via the tail vein either 4 times at biweekly intervals at 0.05, 0.1 and 0.3 mg/kg
or 3 times at monthly interval with 0.075, 0.15 and 0.45 mg/kg. For compariéon, 0.1 mg/kg was
administered once and twice at biweekly intervals and 0.15 mg/kg twice at moenthly Interval.
Following administration all mice were sacrificed two weeks after last dosing. Unfixed PS2APP
brain tissue was prepared for sagital sectioning between lateral ~ 1.92 and 1.2 mam according to
Paxinos and Franklin, including thalamus, hippocampal formation and cortical areas. Brains

~ were sectioned at 40 pm using a cryostat.

An immuno-fluorescence ex vivo immuno-staining approach was used to detect bound
ANTIBODY A COMPOSITION antibodies. Therefore, brains were sectioned and incubated
with the detection antibody, an affinity-purified goat anti-human (GAH) IgG (H+L) conjugated
to Cy3 (# 109-165-003, lot 49353, Jackson Immuno Research) at a concentration of 15 pg /ml
for 1 hour at room temperature. A counterstaining for amyloid-f§ plaques was done by incubation
with BAP-2, a mouse monoclonal antibody against AP conjugated to Alexa488 fluorophore at a

concentration of 0.5 pg /ml for 1 hour at room tempcrature.

Images were recorded in the occipital cortex close to the ccrebcllﬁm using a Leica TCS SP2
AOBS confocal laser ‘scanning microscope- as described above. Computer-assisted image
processing was performed using the IMARIS software (Bitplane, Switzerland). Images of .
- plaques were first selected using the crop function of the sofiware for the lower doses except the
two highest doses of 0.3 and 0.45 mg/kg which required a different gain setting for linear signal
recording. The SURPASS function was used to select the positive voxels aftér thrcéholding (T)
aé readout for bound GAH-Cy3 at the site of amyloid-f plaques. Threshold settings were 19 and
12 for lower and higher dose groups, respectively. As a control for amyloid-B plaque specificity,
images of the GAH-Cy3 stainings were compared after double labeling with images of plaques
stained by mouse monoclonal BAP2 conjugated to Alexa488 and recorded in a different

channel.

Descriptive statistics to quantitative description of all images was done with the IMARIS
MeasurementPro software modul. Mean voxel fluorescence intensity (MVI) values were

determined from selected amyloid-p plaques in the low dose groups or total signal from images



6/ 22 Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gn Gn
Gy Asn Val Phe 420425430 Ser Cys Ser Val Net H's du
- Ala Leu H's Asn His Tyr Thr G n Lys 435440445 Ser Leu
-.Ser Leu Ser Pro Ay Lys 450455 <210> 7 <211> 648
WOAPHIBNA <213> artificial sequence <220> <ZXFERNGAL1914
chai n of ANTI BODY A ctgagctgca ccaggtcaag
gcgcgtttta cctgaagact cagggtacga ccatctgatg
t at cccagag caggagagtg acgctgagca ggcct gagct
in the high dose groups. The baseline MVI (B) is due to instrumental noise, tissue scatter signal

and autofluorescence of lipofuscin. For background correction, B was determined by measuring
the avérage signal intensity at areas apart from amyloid- B plaques and subsequently subtracted
from the MVI of all measured images (MVI - B = 8). Signal intensity (S) values resembling
averaged intensities on plaques obtained from 3 to 4 images from each one brain section per
mouse and dose group. For comparability, signal intensities were normalized to a reference
" sample obtained from a pfevious study. As reference we used PS2APP mouse brain sections
after a single dose administration of 0.25 mg/kg. Measurement endpoint was one week after

dosing

All measured intensity values were normalized to the average intensity at amyloid- B plaques
obtained after a single dose administration of ANTIBODY A COMPOSITION at 0.25 mg/kg
that was measured one week after dosing (see following table). The normalized values for mean
relative fluorescence intensity of immunopositive amyloid-B plaques were obtained by CLSM
after immunostaining and measuring sigﬁal intensities averaged from 3 animals per dose group.
Plaques without detectable ANTIBODY A COMPOSITION derived ANTIBODY A were
observed only in the lower dose groups, most likely due to limited or partial occupancy of
ANTIBODY A COMPOSITION derived ANTIBODY A at the plaque surface, which might
have been lost during the sectioning process. Therefore, only immunopositive plaques were

included for the comparative analysis. -

Mean relative fluorescence intensity per dose group after multiple i.v. (BOLUS) administration
of ANTIBODY A COMPOSITION in PS2ZAPP transgenic mice is shown in the following table: -

Normalized Percentage of
Average Mean Fluorescence ANTIBODY A
Dose - Intensity of immunopositive COMPOSITION
intervalfiniection ANTIBODY A COMPOSITION immunonegative
jections Amyloid-p Plaques amyloid-f plaques
% SD %
0.25mg - single’ 100 6 0 ”
0.05mg - biweekly / 4x 53 2 58
0.075mg - monthly / 3x 57 6 39
0.15mg - monthly / 2x 106 6 19
0.1mg - biweekly / 1x 59 8 45




gagcgagcca caccgcgtct gcggctctgg ttgcgactta

aagt t gaaat agcagttgaa aggccaaagt tcacagagca

aagcagacta cgcccgtcac gagcgtgagc attaattt at

atccggcacg ttattgcctt taaacgtacg atctggaact

VR 2W0/0i§d2g ggacagcaag cgagaaacac aaagagcttc Pcrmpmm@nnam
agcagct at c ggcgcgagca gattttaccc cagatttata

gtggctgcac gecctetgttg gtggataacg gacagcacct

aaagtctacg aacaggggag tggcgtggta gccgtgcaac

0. lmca%kvb’eckf o}@xal gtgcctgt—catcfgtTrisdrgrgegryget 71
Cead ¢ acggcctcag cctgrgaagt agtgttlag ccagcagaaa
0.1mzg Gdedeklydgxcagcct gg8& tacc|ttggclcat cttjcccg 2

gaat aacttc gggt aact cagcpccct g, cacccatcag <210> 8
015951§pn%%g ¥o12> PRP82213> artificial sgquence <220>
03m§2%$v?eci(1yglag chai n of4gANTI BODY A 23400> § Asp |l e Val

Gn Ser Pro Ala Thf Leu Ser Leu Ser Pro Ay
(.45mg - monthly / 3x 184 20 0

! Experimental values represent intensity values normalized to the value obtained from a single

dose of 0.25 mg/kg after 1 week.

Figure 19 shows binding of ANTIBODY A COMPOSITION in relation to the number of
successive biweekly doses at 0.1 mg/kg.. After two applications mean intensity appeared
increased, although the extent of immunostaining varies considerably and therefore did not reach
significance. After 4 injections, amyloid-p plaques are immunostained more homogenously, but
mean intensity is only slightly increased. Overall, the data for biweekly application clearly
indicate a tendency of increased plaque binding that is comrelated with theé number of

applications.

Figure 20 shows binding of ANTIBODY A COMPOSI’I'ION in relation to the number of
successive monthly doses at 0.15 mg/kg. Interestingly, comparable levels are obtained after 2
- and 3 applications. This was not necessarily expected and might indicate initiation of early
effects which contribute to time-dependent differences in clearance mechanism, like delayed

microglia cell activation.

The binding efficacy of ANTIBODY A COMPOSITION in relation to administered dose is
shown in Figure 21 and 22 . Biweekly doses at 0.05, 0.1 and 0.3 mg/kg (Figure 21) and monthly
doses of 0.075, 0.15 and 0.45 rﬁg/kg {Figure 22) clearly showed a dose relationship. It is also
evident that the response is not linear and additional factors like a temporally delayed activation

of microglia cells might contribute to the observed non-linearity.

It thus can be concluded that ANTIBODY A COMPOSITION-binding to mouse Af plaques is

dose-related with indications that multiple doses are accumulative.

Example 17: Analysis of antigen-dependent cellular phagocytosis.



151015 7/22 Gu Arg Ala Thr Leu Ser Cys Arg Al a Ser
G n Ser Val Ser Ser Ser 202530 Tyr Leu Ala Trp Tyr
Gn Gn Lys Pro Ay Gn Ala Pro Arg Leu Leu 354045
Ile Tyr Gy Ala Ser Ser Arg Ala Thr Ay Val Pro Al a.

WAY OAe8428er 505560 Ay Ser Ay Ser Ay Thr AEH/HPRWG6/011914
Thr Leu Thr Ile Ser Ser Leu G u 65707580 Pro A u Asp
Phe Ala Thr Tyr Tyr Cys Ley.Gn Ile Tyr Asn Met Pro
859095 Ile Thr Phe Ay G n Ay Thr Lys vVal Qu lle

In ortl.’réﬁo Q\Etgrm-mé thV%NﬂB@)ﬁ-‘{a ALEBMED SFrON R diafk pHadoceeffdcE genuine
Pro Pro Asp u G n Leu Lys Ser
Ap plaques from AD bram slices were pre-incubated with different concentrations of

ANTIBODY A COMPOSITION which comprises mono-glycosylated ANTIBODY A and
double—glyédsylated ANTIBODY A and is devoid of non-glycosylated ANTIBODY A as

defined above and exposed to living human primary monocytes. -

Unfixed human AD brain tissue sections from the occipital cortex region were prepared from a
severe AD case (Braak stage IV). Before adding living cells sections were rehydrated With PBS
for 5 minutes. ANTIBODY A COMPOSITION antibodies were applied by incubation at defined
concentrations in PBS for 1 hour. Aftf-;r washing with PBS living cells were added.
Prestimulated human primary monocytes were used at 0.8 and 1.5 x 106/ ml in RPMI 1640
(Gibco # 61870-044) medium with 1% antibiotic solution from a stock solution containing
10’000 U/m! penicillin and 10’000 mg/ml stréptoinycin (Gibco # 15140;122) and incubated at
37°C with 5% carbon dioxide for 2 to 4 days. Methods for the preparation of prestimulated
human'primary monocytes are well known in the art e.g. by use of stimulating factors, like

macrophage colony-stimulating factor (M-CSF).

After incubation, culture medium was gently removed and sections preserved by chemical
fixation with 2% formﬁldehydé in PBS for 10 minutes. Staining of residual AP plaque load was
done by incubation with BAP-2, a mouse monoclonal antibody against AP coﬁjugated to
Alexa488 fluorophore (Molecular Probes: A-20181, monoclonal antibody labeling kit) at a

concentration of 10 mg/ml for 1 hour at room temperature.

Quantification of plaque removal was determinéd by measuring the irnn;unofluorescence of
residual stained AB plaques. Images were recorded on a Leica TCS SP2 AOBS confocal laser
scanni'ng microscope. One optical layer was recorded at excitation wavelength of 488 nm at a
pinhole setting of 4 Airy using a HCX PL FL 20x/0.40 correction objective except in one
experiment, where a HCPL Fluotar 10x/0.30 objective at a pinhole setting of 3 was used instead.
Instrument settings were kept constant for all images to allow a relational quantitative
comparison. Specifically, laser power, gain and offset were adjusted to allow for signal intensity
monitoring within the dynamic range. For each ANTIBODY A COMPOSITION concentration
grey matter regions were recorded at comparable positions from consecutive sections in order to
minimize fluctuations possibly coming from anatomical differences in plaque load. Potential

competitive binding of ANTIBODY A COMPOSITION and the detection antibody BAP-2, was



115120125 Gy Thr Ala Ser Val Val Cys Leu Leu Asn Asn
Phe Tyr Pro Arg A u 130135140 Ala Lys Val Gn Trp Lys
Val Asp Asn Ala Leu G n Ser Ay Asn Ser 145150155160
Gn Au Ser Val Thr Qu Gn Asp Ser Lys Asp Ser Thr
wD2008Beg42beu 165170175 Ser Ser Thr Leu Thr LEA§ETEER006HEI14
Ala Asp Tyr Qu Lys Hs Lys Val 180185190 Tyr Al a Cys
‘Au Val Thr Hs Gn Ay Les.Ser Ser Pro Val Thr Lys
195200205 Ser Phe Asn Arg Gy G u Cys 210215 <210> 9

measied 37 1RO aBs@Ac”ofMis at all ANTIBODY A COMPOSITION concentrations. An
unrelated human IgGl (Serotec, PHP010) antibody was used as an additional control. Images
analysis was performedrusing the IMARIS Software (Bitplane, Switzerland). The isosurface of
BAP-2 positive pixels representing objects of BAP-2 s bound to the plaques were created by
intensity tresholding. Surface area and total fluorescence intensity values were calculated using
the “iso surface function” of the SurpassPro software module. Data were expressed as averaged
staining area and total staining intensity values obtainegl from 5 grey matter regions of one brain
section. The signal baseline is composed by the instrurﬁental noise and tissue scatter signal was

found negligible and was therefore not subtracted from the total intensity signal.

The qualitative effect of ANTIBODY A COMPOSITION was visualized by a decrease in AB
plaque stain that indicates increased phagbcytosis of AP plaques from human AD brain sections
as shown in Figure 23. Immunohistochemis-tfy revealed a reduction in stainable AP plaques
clearly visible after a pre-incubation with 100 ng/ml ANTIBODY A COMPOSITION already
after 40 hours. The effect is very pronounced and at ANTIBODY A COMPOSITION
concentrations of 1 and 5 mg/ml. AP plaques are substantially and increasingly cleared by
cellular phagocytosis with only few large AB plaques remaining at 5 mg/ml. A quantitative
measurement based on the immunoreactivity signals expressed as areﬁ and intensity of the same

experiment is shown in Figure 24 .

Alternatively, the ANTIBODY A COMPOSITION-mediated phagocytic effect was determined
using AP conjugated fluorescent polystyrene beads. Therefore, fluorescent beads (3 mm,
Fluoresbrite carboxy YG, Polysciences Inc.) were coupled with AP. Briefly, beads were washed
2x by suspension and centrifugation in coupling buffer (50 mM MES buffer, pH 5.2, 1%
DMSO). The pellet (approx. 10 ul) was suspended in 200 ul cohpling buffer and activated by
addition of 20 ul -of a 20% solution of EDC (Ethyl-diaminopropyl-carbodiimide, Pierce) in
coupling buffer. Immediate addition of 20 pg Ap (1-40) or AP (1-42) (in 0.1% ammonium
hydroxide, Bachem) started the coupling reaction. After one night incubation the Beads were
washed with 3x 0.5 ml 10mM Tris.HCI pH 8.0 and 3x 0.5ml storage buffer (10 mm Tris. HCI pH
3.0, 0.05% BSA, 0.05% NaN3). The 1% suspension was stored at 40C until use. As a negative
control Fluoresbrite carboxy NYO (red fluorescence) beads were coupled with all-D amino acid

AP (1-40). (in 0.1% ammonium hydroxide, Bachem).



<213> artificial sequence <220> <223> CDRl heavy

chain 8/22 <400> 9 ggatttacct ttagcagcta

tgcgatgage30 <210> 10 <211> -10 <212> PRT <213>

artificial sequence <220> <223> CDR1 heavy chain _

WOooHes@oG y Phe Thr Phe Ser Ser Tyr Al a MetPtCSeF290§9po14

<210> 11 <211> 51 <212> DNA <213> artificial sequence

<220> <223> CDR2 heavy chaign
Murine monocytes/macrophages (cell line P388D1) were grown in C24 transparent tissue
- culture clusters or C96 black microplates to approx. 50% confluency. The culture medium was
IMEM with 5% FBS, glutamine and antibiotics. To block unspecific scavenger receptors 10 ml
fucoidan (Fluka, 10 mg/m] in water) was added to 200 ml culture volume and incubated for 2
hours. ANTIBODY A COMPOSITION was added in serial dilutions and pre-incubated for 30
minutes. Fluorescent AR bead suspension (20 pl) was added and incubated for 3 hrs to allow
phagocytosis. The adherent cells were washed vigorously 1x with ice cold EDTA and 2x with
PBS in order to remove adhering agglutinates from the cell surface. The residual beads were
either monitored by visual inspection at a Zeiss Axiovert 405 or for quantification by using a
microplate fluorimeter (Fluoroscan, Labsystems) with 444nm (Exc) and 485nm (Em) filter

settings

The qualitative effect of ANTIBODY A COMPOSITION on the phagocytosis of synthetic Ap
aggregates coupled to fluorescent fluorobeads by P388D1 cells is shown in Figure 25 . The
quantitative determination of the dose response of ANTIBODY A COMPOSITION is shown in
Figure 26 . Two independent experiments revealed a range from 30 to 200 ng/ml for EC50 and
10 to 60 ng/ml for MEC. The observed variability is likely caused by differences of the
incubation stoichiometry, i.e. ratio of beads to cells. The observed decline of bead phagocytosis
above a concentration > 200 ng/mi is due to monovalent an_tibody'inte_raction with limited

antigen.

Tt thus can be concluded that ANTIBODY A COMPOSITION efficiently induces phagocytosis

of AP plaques from AD brain tissue sections in a dose related manner.



<400> 11 gctattaatg cttctggtac tcgtacttat t

ctgttaaggg t51 <210> 12 <%§1> 17 2212> PRT iﬂz%gigatt
artificial sequence <220>74223> CDR2 heavy -chain

<400> 12 Ala Ile Asn Ala Ser Ay Thr Arg Thr Tyr Tyr
Ala Asp Ser Val Lys 1518£?&Iﬁ9’ <210> 13 <211> 51

<212> DNA <213> artificral sequence <220> <223> CDR3
heavy chain 9/22 <210> 14 <211> 17 <212> PR? <213>

AohipbkigibA koS pAEHEE anBRAY molecule capable of specifically recognizing the

B-A4 peptide/Ap4, said antibody molecule being a mono-glycosylated antibody
molecule or a doublé-glycosylated antibody molecule or wherein said composition
comprises a mixture of said mono~-glycosylated antibody molecule and said double-
- glycosylated antibody mélecule,

- wherein said mono-glycosylated antibody molecule comprises one glycosylated
asparagine (Asn) at position 52 of SEQ ID NO: 2 or SEQ ID NO: 6 in the variable
" region of the heavy chain (Vi) and whereby said double-glycosylated antibody
molecule comprises a glycosylated asparagine (Asn) at position 52 of SEQ ID NO: 2 or
SEQ ID NO: 6 in the variable region of the beavy chain (V) of both antibody binding
sites,

and whereby said composition comprises less than 5 % of an antibody molecule being
characterized in that none antigen binding site of said antibody molecule comprises a

glycosylated asparagine (Asn) in the variable region of the heavy chain (Vp).

The composition of claim 1, whereby said asparagine (Asn) in the variable region of the

heavy chain (Vi) is in the CDR-2 region.

The composition of claim 1 or 2, whereby said B-A4 peptide/AB4 has the following

sequence:
DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA (SEQ ID NO: 3)

or a part of at least 15 amino acids of said sequence.



<223> CDR3 heavy chain <400> 14 dy Lys Gy Asn Thr
Hs Lys Pro Tyr Ay Tyr Va|, Arg Tyr Phe Asp 151015
Val <210> 15 <211> 36 <21%§ DNA <213> artificial
sequence <220> <223> CDR1 light chain <400> 15

o ARG RSO B comrie

af Bérﬂ;@ﬂe&bﬁl n <400> 16 Arg Ala Ser A n Ser
Va Ser Ser Tyr Leu Ala 1510
(a) anucleic ac1d molecile comprising the nucleotide sequence as shown in SEQ ID
NO: 1

CAGGTGGAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGG
"CAGCCTGCGTCTGAGCTGCGCGGCCTCCGGATTTACCTTTAGCAGCTAT
GCGATGAGCTGGGTGCGCCAAGCCCCTGGGAAGGGTCTCGAGTGGGT
GAGCGCTATTAATGCTTCTGGTACTCGTACTTATTATGCTGATTCTGTT
AAGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCT.GTAT
CTGCAAATGAACAGCCTGCGTGCGGAAGATACGGCC,GTGTATTATTGC
GCGCGTGGTAAGGGTAATACTCATAAGCCTTATGGTTATGTTCGTTATT
TTGATGTTTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA;
(b) a nucleic acid molecule which encodes a polypeptide having the amino acid
sequencé as shown in SEQ ID NO: 2
QVELVESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAP
GKGLEWVSAINASGTRTYYADSVKGRFTISRDNSKNTLYLQ
MNSLRAEDTAVYYCARGKGNTHKPYGYVRYFDVWGQGTL
VTVSS (SEQ ID NO. 2);
() a nucleic acid molecule that hybridizes to the nucleic acid molecule of (a) or (b)
and which encodes a polypeptide which is capable of binding to the B-A4
peptide/Ap4 as shown in the following amino acid sequence
DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVI
A (SEQ ID NO: 3)

or is capable of binding to a fragment thereof which comprises at least 13
amino acids; |

(d) a nucleic acid molecule that hybridizes to the nucleic acid molecule of (a) or (b)
and which encodes a polypeptide which is capable of binding to at least two
regions on the p-A4 peptide/AB4 as shown in the following amino acid sequence

DAEFRHDSGYEVHHQKILVFFAEDVGSNKGAIIGEMVGGVVI

A (SEQ ID NO: 3)
or to at least two regions of a fragment of SEQ ID NO. 3 which comprises at least
15 amino acids whereby said two regions on the B-A4 peptide AB4 or said
fragment thereof comprise the amino acids on position 3 to 6 and on position 18 te

26; or



<210> 17 <211> 21 <212> DNA <213> artificial se
_ uence
<220> <223> CDR2 li ght ch%%n <400> 17 ggcgcgagcg

gccgtgcaac t21 <210> 18 <

i> 7 <212> PRT <213>

artificial sequence 10/22 <220> <223> CDR2 |i ght

(e)

- h%' nrlllcfef'coe%fd :slesqugléé t‘ﬁ‘.lcltqs §§éen§%{e Bahudledc 48 sdduence as defined in

any one of (a) to (d).

The composition of any of claims 1 to 4, wherein said antibody molecule comprises a

heavy chain selected from the group consisting of:

(a)

(b)

()

(d)

a heavy chain polypeptide encoded by a nucleic acid molecule as shown in SEQ
ID NOS: 5, 23 or 25;
a heavy chain polypeptide having the amino acid sequence as shown in SEQ

1D NO: 6 or 26;
a heavy chain polypeptide encoded by a nucleic acid molecule that hybridizes {o

the nucleic acid molecule defined in (a) and which encodes a polypeptide which is’
capable of binding to the f-A4 peptide/AB4 as shown in the following amino acid
sequence
AEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVI
A (SEQ ID NO: 3) '

or a fragment thereof which comprises at least 15 amino acids; or

a heavy chain polypeptide encoded by a nucleic acid molecule that hybridizes {o
the nucleic acid molecule defined in (a) and which encodes a polypeptide which is
capable of binding to at least two regions on the B-A4 peptide/AP4 as shown in

the following amino acid sequence
DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGIMVGGVVI
A (SEQ ID NO: 3)

or to at least two regions of a fragment of SEQ ID NO. 3 which comprises at

least 15 amino acids ‘

whereby said two regions on the B-A4 peptide Ap4 or said fragment thereof

comprise the amino acids on position 3 to 6 and on position 18 to 26.



10.

<210> 19 <211> 24 <212> DNA <213> artificial sequence
<220> <223> CDR3 light ch bf)] <400> 19 cttcagattt
ataatatgcc tatt24 <210> 28 <211> 8 <212> PRT <213>
artificial sequenze <220> <223> CDR3 |ight chain

ig‘gl) %im%‘zzfgﬁoﬁfgl’ %ﬁ%loﬁﬁ%@ 805, MilerdtyQald Bydoaymd®dn Abn in the

S s
arti'ficiral sequence <220>
Vi region is selected from the group consisting of

() a sugar structure of the biantennary complex type;

(b}  asugar structure of the biantennary hybrid type;

(¢)  asugar structure of the biantennary oligomannose type; and

(d)  a sugar bi-antennary structure of the any of the structures as provided in figure
5 or figure 27.

The composition of claim. 6, whereby said sugar siructure does not comprise a core

~ fucosylation.

The composition of any ope of claims 1 to 7, whereby said antibody molecule is

recombinantly produced.

The composition of any one of claims 1 to 8, whereby said antibody molecule is

produced in a CHO-cell.

The composition of claim 9, whereby said CHO cell is CHO K1 or CHO K1 SV.
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17.

<223> light chain of ANTIBODY A <400> 21 gatatcgtgc
t gacccagag cccggcgacc ctgi ﬁctgt ct ccgggcga
acgtgcgacc60 ctgagctgca @ g gagcca gagcgt gagc
agcagctatc tggcgtggta ccagcagaaal20 ccaggtcaag

SoREBELE NS PEARGARSE A8 g o v onposon

FRA IR GE ClatiBAC €l O egnSigarthg g@p2dDd Cctgaagact
ttgcgactta ttattgectt ca%stttata at a

tacct rergubBoult agR§sita %‘ilf’%oéléalt“"ig 48 13815"“13 encoding an

agc ag?'[?'gaggy q‘l[%l%&g% %?degl@ééit:g% él%}{: gﬁ)’t? gtf ggegling Cl?ﬂi gina mammahan

gaata?ghﬁ&ﬂ%@_tatcccagag aggccaaagt acagtggaag
t ggat aacg ccctcca taactcc 11 a
ac apEyy gy e ag‘ea@é "%g AJTRETE® 83%]%0 e zﬁ%}o‘i&%ge H9hImethod

cagcaaﬁﬁ% %%mgg gol gagca aagcagact a cgagaaacac
aaagtcta tgcg agt cacccat cag600 ggcct gagct

cgcccgﬂQanmmﬂ@agEmnnnamma@@ggag agt gt t ag648 <210> 22

<211> 215 <
% 10%1%?{&31?1@:-00 umlsn>pu"f¥r catl ':al?z!l sequence

(b3)  size exclusion column purification.

The method of claim 11, wherein said ion exchange column purification comprises a

cation exchange chromatography.

The method of claim 11 or 12, further comprising as an additional step (c¢) an
analytical chromatography and/or a further concentration step;

A composition comprising an antibody molecule prepared by the method of any one of

claims 11 to 13.

The composition of any one of claims 1 to 10 or 14, which is a diagnostic or a

pharmaceutical composition.

Use of the composition of any one of claims 1 to 10, 14 or 15 for the preparation of a
medicament for the prevention and/or treatment of a disease associated with
amyloidogenesis and/or amyloid-plaque formation, selected from the group cohsist'mg
of dementia, Alzheimer’s disease, motor neuropathy, Down’s syndrome, Creutzfeld
Jacob disease, hereditary cerebral hemorrhage with amyloidosis Dutch type, dementia
associated with Lewy body formation, Parkinson’s disease, HIV-related dementia,

ALS or neuronal disorders related to aging.

The composition of any one of claims 1 to 10, 14 or 15 for use as a medicament for the
prevention and/or treatment of a disease associated with amyloidogenesis and/or amyloid-
plaque formation, selected from the group consisting of dementia, Alzheimer’s disease,
motor neuropathy, Down’s syndrome, Creutzfeld Jacob disease, hereditary cerebral
hemorrhage with amyloidosis Dutch type, dementia associated with Lewy body formation,

Parkinson’s disease, HIV-related dementia, ALS or neuronal disorders related to aging.
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<220> <223> |light chain of ANTI BODY A <400> 22 Asp
Ile Val Leu Thr G n Ser Ala Thr Leu Ser Leu Ser
Pro Ay 151015 Gu Arg AIa1 hr Leu Ser Cys Arg Al a
Set Gn Ser Val Ser Ser Ser 202530 Tyr Leu Ala Trp

Lhns b Re Sar el Oaflh 1, o K g B i prppasation of o

RinbtR 14t GorPine doaktisP o5 a0isdaye Saocidey vEh aﬁyﬂpid’dgenesis and/or
Asp Phe Thr Leu Thr IIe Ser Ser IIzgu G u 65707580 P
@amyloadplagne fermatipp, T5¢ u W chasrpg;pg A dementla

gelﬁh % % 11an ! %ﬁl{o@%ﬁgqﬁwﬂa sy mED CrdtSteMfacob disease,

heredltary cerebral hemorrha,ge with amyloidosis Dutch type, dementia associated
with Lewy body formation, Parkinson’s disease, HIV-relaied dementia, ALS or

neuronal disorders related to aging.

The composition of any one of claims 1 to 10, 14 or 15 for use as a diagnostic kit for
the detection of a disease associated with amyloidogenesis and/or amyloid-plaque
formation, selected from the group consisting of dementia, Alzheimer’s disease, motor
neuropathy, Down’s syndrome, Creutzfeld Jacob disease, hereditary cerebral
hemorrhage with amyloidosis Dutch type, dementia associated with Lewy body
formation, Parkinson’s disease, HIV-related dementia, ALS or neuronal disorders

related to aging.

Use of the composition of any one of claims 1 to 10, 14 or 15 for the preparation of a

medicament for the disintegration of B-amyloid plaques.

The composition of any one of claims 1 to 10, 14 or 15 for use as a medicament for the

disintegration of p-amyloid plagues.

Use of the composition of any one of claims 1 to 10, 14 or 15 for the preparation of a
pharmaceutical composition for passive immunization against B-amyloid plaque

formation.

The composition of any one of claims 1 to 10, 14 or 15 for use as a pharmaceutical

composition for passive immunization against f-amyloid plaque formation.

Use of the composition of any one of claims 1 to 10, 14 or 15 for the preparation of a
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100105110 Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp
GQu Gn Leu Lys Set 11512 iﬁS @y Thr Ala Ser Val Val
Cys Leu Leu Asn Asn Phe T3 Pro Arg Au 130135140 Al a
Lys Val G’n Trp Lys Val Asp Asn Ala Leu Gn Set Ay

Ag%‘mfeé t}&g é—5g&0%$_]]10§10f?%5§ Rk ¥emehd El%ﬁlé{g MisARP associated

eu 16517017

200/ l@l@&fi&%&ﬂ%ﬁ &R260 6&@1&9 Phaqli2/ PmBam, Seteckdr fibey the group
Thr Leu Ser Lys Ala Asp Tyr. Gu L\és Hi s

1Gr glegolgx yﬂf)@\ﬁl ssé¥ndrome,
%%utjzjfepd Ye?clobTJlgeagéf She}gcﬁ%ﬂp 20rbral hemorrhage with amyloidosis Dutch

type, dementia associated with Lewy body formation, Parkinson’s disease, HIV-

related dementia, ALS or neuronal disorders related to aging.

The composition of any one of claims 1 to 10, 14 or 15 for use as a pharmaceutical
composition. for the preventive treatment against a disease associated with
amyloidogenesis and/or amyloid-plaque formation, sclected from the group consisting
of dementia, Alzheimer’s disease, motor neuropathy, Down’s syndrome, Creutzfeld
Jacob disease, hereditary cerebral hemorrhage with amyloidosis Dutch type, dementia
associated with Lewy body formation, Parkinson’s disease, HIV-related dementia,

ALS or neuronal disorders related to aging.



26.

27.

28.

29.

Ser Phe Asn Arg Ay G u Cys 210215 <210> 23 <211>
3984 <212> DNA <213> artifi0 i al seguence <220> <223>
al ternative sequence encadi g heavy chain with
Pc-regi on of ANTI BODY A <400> 23 atggagtttg

t . . . .
99 LLRGL %glta e Egrélg&ﬁﬁ]&{ gf gltamrl Qgg@'ﬁ&%ﬂf%rg-emstmg plaques or

ttcatggaga agagaga ctgagtgtga gt gaaca
abgrgadaniatcehedakt bHAmgogigl atettb it 26lucedyat aacgg
tgtccttctg tttgcaggtg tccagtgtca ggtggagetg

t ggagt ct 9180, ggggaggcct t ccagcc c .
A3 s ety BT 388 oric b afibe Am b0 ok he preparation of a
GG 6akY fAIBE WWINEGs 9¢ GOBHEKE @s-d0MEAAGTN dmyloidogenesis and/or
ct cgagt ggg300- t gt ccgccat aaacgccagc ggtacccgca

cotyhatglgme domoitivoghg: pisno et der GClawase a¢ b susceptibility of a
%gg%%g%ggéﬁ%%gg&%g&aof gcéiget:a%cta Céss&%a?eacﬁ t\w\gt%agmyloidogenesis and/or
amyloid-plaque formation, said disease being selected from the group consisting of
dementia, Alzheimer’s disease, motor neuropathy, Down’s syndrome, Creutzfeld
Jacob disease, hereditary cerebral hemorrhage with amyloidosis Dutch type, dementia
associated with Lewy body forrnatién, Parkinson’s disecase, HIV-related dementia,

ALS or neuronal disorders related to aging.

The composition of any one of claims 1 to 10, 14 or 15 for use as a diagnostic kit for

~ the diagnosis of a disease associated with amyloidogenesis and/or amyloid-plaque

formation in a patient or for the diagnosis of the susceptibility of a patient for the
development of a disease associated with amyloidogenesis and/or amyloid-plaque
formation, said disease being selected from the group consisting of dementia,
Alzheimer’s disease, motor neuropathy, Down’s syndrome, Creutzfeld Jacob disease,
hereditary cerebral hemorrhage with amyloidosis Dutch type, dementia associated
with Lewy body formation, Parkinson’s disease, HIV-related dementia, ALS or

neuronal disorders related to aging.

A kit comprising the composition of any one of claims 1 to 10, 14, 15, 17, 19, 21; 23,
25, 26 or 28 or an antibody molecule as prepared by the method of any one of claims
11to13.



ccgaggacac
gaacacccac
gt gt ggggece
agt cct caca

WAPOHASEHP ¢

ttgattcttg
t at ggact ac
tatttgcect
gaggt gagac
gaacct cagt
t gaggcagaa

ggctgtgtat tactgtgcga gaggcaaggg
aagecct acg480 gctacgtacg ctactttgac
aaggaaccct ggtcaccgtc tcctcaggt g540
acctctctcc ggtctategg actcttgtga
tggtttctct ggggtccagg ggcttttctg"CT"EPZ"O‘E"‘”1914L
t gt gacacca gctagactct ggggtttttg

t ggggt caag caggtcttta tttttaacct
gagggagccg tgcggccgca gaattagggg
cacaggcagg a&%ttggca t cgggt acag
ttgttatgga gctgagagaa gcttgaagtc:

t ct t ALERFFFG™ CPgacagtt g at ggt gacaa

10>t 1 Caggat €660, tggaatatag gtcaccttga agactaaaga720
gaacagaat g tggaacaatg acttgaatgg780 taatgtctga

<120>Qtahgecaalvgahigaicat innB40vaggaaakaom cactattgtg
attactat gc900 caccgtctcc tcaggtaaga atggcctctc960
<130>gtKlE}4cPfad’® cat t gcagac taatcttgga 1020 gttgggaaat

<150-2331 &t 9§ Glg2g0gat ctca 1080

<151>
<160>
<170>
<210>

- <211>
<212>

<213>

<2205
<223>

<400>

2005-12-12

32

PatentIn version 3.3

1
378
DNA

artificial sequence

VH-region of ANTIBODY A

1

caggtggaat tggtggaaag cggeggcgge ctggtgcaac cgggcggcag cctgogtetg 60

agctgegegg cctecggatt taccttiage agetatgega tgagetgggt gogocaaged 120

cctgggaagg gtctcgagtyg ggtgageget attaatgett ctggtacteg tacttattat 180

gctgattetyg ttaagggtcg ttttaccatt tcacgtgata attcgaaaaa caccctgtat 240

ctgca
ggtaa
ctggt
<210>
<211>
<212>
<213>

<220>
<223>

<400

Gln V
1

Ser Leu Arg

Ala M

aatga acagcctgeyg tgoggaagat acggoegtgt attattgege gcgtggtaag 300

tactc ataagcctia tggttatgtt cgttattttg atgtttggog ccaaggcace 360

gacgg

2
126
PRT

tfagcteca .

378

artificial sequence

VH-region of ANTIBODY A

2

al Glu Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

5

20

et Ser
35

10 15

Leu Ser Cys Ala 2la Ser Gly FPhe Thr Phe Ser Ser Tvr

25 30

Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val

40 45



13/ 22 gagcctttag gacagattat ctccacatct ttgaaaaact
aagaatctgt gtgatggtgt 1140 tggtggagtc cctggat gat
gggat aggga ctttggaggc tcatttgagg gagatgctaa 1200
aacaatccta tggctggagg gatagttggg gctgtagttg
Vayatee428a gtttttagaa 1260 tgaagtatta gct gciTAP2006/011914
tt caaggacc acctctgtga caaccatttt atacagtatc 1320
caggcat agg gacaaaaagt ggagtggggc actttcttta
gatttgtgag gaatgttcca 1380 cactagattg tttaaaactt
catttgttgg aaggagct gt c®tZgt gatt gagtcaaggg 1440
agaaaggcat ctagcctcgg tctcaaaagg gtagttgctg :
tctagaga tct g‘ g 1500 cctgcaaaag tccagctttc
g%aaféa&a% 2 864 33( g{; "y'at §Hag)a 1 Atadtaly 1560
ttgcttttac tcttaagttg gttcctagga aaaatagtta
aatactgtga ctttaaaatg 1620 tgagagggtt ttcaagtact
Lys QRAtArd trhé tTar da¢ g caaasahtd Stglearat Caatédt ga 1680
65 ggtcttgttt ¢gPgtagaact gacaftactt aaagtttade
cgaggaat gg gagt gaggct 1740 ctctcatacc ctattcagaa
rev i GRETLE 8- A6AALAAE A% ALLARGL hIAvAARLAR L. 1800
aaat gaat tgg agcaatgttg agdbt gagt ca agat ggecga
t cagaaccgg aacacctgca 1860 gcagct ggca ggaagcaggt

cat gcaa gctatttg gaaa at aaaaccac 1920
M g xf% aaaﬁgf% F G¥agHa Tt f P14 GFF
aacact gt ccagcccca 980 caaaccgaaa gt ccaggctg

agcaaaacac cacctgggta atttgcattt ctaaaataag 2040
Fhe abp yaD@as Ty E8UC GURABE e gay agg Ll séxCbéd t aact

t atlipagttc aacctttieda 2100 ttttagéxtg agtagttcta

gtttccccaa acttaagttt atcgacttct aaaatgtatt 2160

.21p.l @gaattcga gctcggtaca getttctggg gcaggccagg

<211-CGpgaccttg gctttgggge 2220 agggaggggg ctaaggt gag
<212>ga®ggt ggcg ccagcaggtg cacacccaat gcccat gagc 2280

<213>cagadattligsegaaget gaac ctcgcggaca gttaagaacc
‘oncaggggcctc t gcgcct ggg 2340 cccagctctg tcccacaccg
‘ngpgggggcatg gcaccacctc tcttgcagcc tccaccaagg 2400
gcccatcggt cttcccecctg gcaccctcct ccaagagcac
<400>Ctact gggggc acagcggccc 2460 tgggctgcct ggtcaaggac
tacttccccg aaccggtgac ggtgtcgtgg aactcaggcg 2520
hep ale Gy ABR TP iy ot gena@lsagg FEC Ut B bk
gtcctcagga ctctactccc 2580 tcagcagcgt ggtgaccgtg
ccctccagca gcttgggcac ccagacctac atctgcaacg 2640
Leu Vi @R GRE ada QDL RS TARGLAGENAgULEYGCACARYABANIe
t ggt gdgagg ccagcacag@g>s 2700 gagggaggdt gtctgctgga
agccaggctc agcgctcctg cctggacgca tcccggctat 2760
a1y LHFBOCGEERY, LEFIGOYLAY, £apguCagyC ccegtet gec
tchtcacccg gagcectghgc 2820 ccgccccact catgctcagg
gagagggtct tctggctttt tcccaggctc tgggcaggca 2880
14/ 22 caggctaggt tgccaagagc ctctccactc tctctctgeca

21 gdgageccag ccagggacag aactcctggg tctcccggac
prepg! %%@gttcaa aggagcagt a ggct gaat gg agaaaaccat

<213>0QCE0YE16 keg@GEagCcCcCC aaccaggtca tgggagagca
gacggctcct aacgtcttct ctctccctgt gcccctaacc
<220>cat at ccggg cctcagctcg gagcccaaat gcctcgcecct
<223> g Ack]tA ORE g aRBG i Cac R §aggt ¢ ct ggt acgt g
<apo>C@acagcacg caaggagtac ctccaaagcc gcccaccctce
gagaaccaca gcctgacctg atgggcagcc tcttcctcta
ile seatDCYLCOEs BOCEGYGtaalu CaggacCBisgEspasacaaangg
L aggaccct §c ccctgaccta gataccttct ctcctéxcag
cttgtgacaa aactcacaca ccagctcaag gcgggacagg

Gh;VQQEﬂFBﬂPEﬁ1E&JE&P%&ESh@E&JRﬁﬁEﬁJA&P&ﬁP &4
acat gegt gg tggt ggacgbs gacggcgt gg aggigcataa
taccgt gt gg tcagcgtcct aagtgcaagg tctccaacaa
aaaggt ggga cccgtggggt tgccctgaga gtgaccgctg
ggt gt acacc ctgcccccat cctggtcaaa ggcttctatc
ggagaacaac tacaagacca cagcaagctc accgtggaca
gat gcat gag getctgcaca atga gcaggtgctg ggctcagacc
agcccacccc aaaggccaaa attccagtaa ctcccaatct



<211> 3202 <212> DNA <213> artificial
<223> alternative sequence encoding |light chain of

ANTI BODY A <400> 24 atggacatga gggtcctcgc tcagctcctg‘

sequence <220>

gat ggagaac actagcagtt tactcagccc gaaattctct

WOAHWEI2a ttaat t gt gt gcgccagat g 't gat at cgt g PCT/EP2006/011914

ttgacgcagt aaagagccac cctctcctgc cgggccagtc

accagcagaa acctggccag gcgcccaggc

gggct cct gc

tgctctgttt cccaggtaag60 agggtgctca gtactgcttt
actattcaggl20 ggacatttgﬁl tttatgttt ccaatctcagl80

ctccagccac cctgtctttg tctccagggg240 agagtgttag

t300 tcctcatcta t
Met Vzl Gly Gly Val.-Va

tac tt agg:ct g

ron 135830 A0e dA860°

Thr Val Ile Val

50

<210> 5

<211> 1391
«212> DNA
<213>

<220>
<223>

<4Q0> 5
caggtggaat

agctgegegg
cctgggaagy
gctgattctg
ctgeaaatga
ggtaatactc
ctggtgacgyg
tccaagagea
gaacceggtyga
getgteetac
agcttgggca
gacaagaaaqg
catgececace
caaaacccaa
acgtgagccea
ataatgccaa
tcctcaccgt
acaaagccct
aaccacaggt
tgacctgeet

ggcagcecgga

tggtggaaag

cotecggatt

gtetcgagtg
ttaagggtcy
acagectgeg
ataagcctta
ttégctcagc
cctetggaag
cggtgtcgty
agtectecagy
cccagaccta
ttgagcccag
gtgeoccagea
ggacacgcetc
cgaagaccect
gacaaagcecg
cctgcaccag
ceCcagecoee
gtacaccety
ggtcaaagge

gaacaactac

ly L
40

artificial segquence

cggcgygcgge
taccrttage
ggtgagcget
ttttaccatt
tgeggaagat
tggttatgtt
ctocaccaayg
cacagcggec
gaactcagge
actctactee
catctgeaac
atatcegtgeg
cctgaactee
atgatctcce
gagétcaagt
cgggaggage
gactggctga
atcgagasaa
ccoceateee
ttctatececa

aagaccacgc

ctggtgraac
agctatgcga
attaatgett
tcacgtgata
acggcegtgt
cgttatcteg
ggteccategg
ctgggctgee
geectgacca
ctcagcageyg
gtgaatcaca
atatcgtgeca
tgggaggace
ggacccctga
tcaactggta
agtacaacag
atggcaagga
ccatctccaa
gggatgagot
gcgacatege

cteeegtgot

45

heavy chain with Fc-region of ANTIBODY A

cgggeggeag
tgagctgggt
ctggtactcg
attcgaaaaa
attattgege
atgtitgggg
tcttececcet
tggtcaagga
gecggegtgca
tggtgaccgt
ageedageaa
atcttgtgac
gtcagtette
ggtcacatge
cgtggacggc
cacgtaccgyg
gtacaagtge
agccaaaggy
gaccaagaac
cgtggagtgy

ggactccgac

pchcatcc

le” Ala

cetgegtetg
gcgecaagec
tacttattat

caccctgtat

gcgtggtaag

ccaaggcacce

ggcaccctee

ctacttcece
caccttcoceg
gcectocage
caccaaggtyg

aaaactcaca

ctetteeceee

gtggtggtgg
gtggaggtge
gtggtcageg
aaggtectcca
cagcccchQ
caggtcagece
gagagcaatg

ggcteccttct

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900

960

1020

1680

1240

1200

1260



15/ 22 ctggcgtgcc agccaggttc gcagcctgga gcct gaagat
t cacgttcgg ccaagggacc ccgcctagac gtttaagtgg
gaaaagggct gaagt caagt aactgaat ga cccagaggat
gagaaggaga ctcatccgtg gtgggat agc agagttgagt
VARRBHBEP g tt cgcgacct aaggt ggaaa gagatttggaPCTmTﬂm@mngM
t cagct ccta gaaacagcgc ttgagtttcc gagccgtagg
ggtctgggac attactgtct tcaaacgtga ggggat gagg
aaat ggat gt agat Caaaga acaagtactg ctgagttctc
agacttcact gcagatttac gt#gaattta aatgaaggaa
gggagcaaac CgggCctgga tcttgagttt tcttttgtct
tcct%?t@acf@awaﬂczogtaaﬁwceqaaa%%aagﬁwgegQS%C““ 1320

gctcéﬁlgéﬁES%QEHAQS%%OCJQEééagégg§$€§§§§3ca gaggagcctc teccectgtcte 138p

cgggtaaatg a . ) ' 1391

<210> 6

<211> 456

<212> PRT

<213> artificial sequence

<«220>
<223> heavy chain with Fc-region of ANTIBODY A

<400> 6
Gln Val Glu Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 19 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ser Ala Ile Asn Ala Ser Gly Thr Arg Tur Tyr Tyr Ala Asp Ser val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Gly Lvs Gly Asn Thr His Lys Pro Tyr Gly Tyr Val Arg Tyr
100 105 _ _ 110

Phe Asp Val Trp Gly Gln Gly Thr Leu Val Thr val Ser Ser Ala Ser
115 120 125

Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr
130 135 7 140

Ser Gly Gly Thr Ala Alz Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro
145 150 155 160

Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val
165 170 175



His

Ser

Cys

Glu

225

Pro

Lvs

Val

Tyr
305

Asp
Leu
Al-'g
Lys
Asp

385

Lys

gctct gagaa720 tgcaat aaaa780 cctaagtttt 840

t at gact aca
taaaatttgt
ttttattata
WA HE A C
ttgctccgeg
ggagatttca
atcttttaga
gacat gacct

aaaat cagt a
cacaaaat gt

ctgcttgcca
gct caagggg

t gt agat acc
tttttttcct

‘agagt agaaa ttgtaagaca tttggtcctt

t gaaacggt ¢
t ggaccact t
gaaat aaaat
ggt aaaat ct
taactggtta
tcccat aatt

ccagccattt
gagaacagag
ggaat t agaa
tc%cactaaa
a3t%t agcac
agccaaaggc

ggcgt t cac
at gt gacaga
agggcat aaa
ctcctct aaa
aaaaat at tt
aactatttaa

c PCT/EP2006/011914

gct act at aa
cartLitac seé’“stéte‘?a%

Tg ? E;aag TAct acCt el zs gt atot g E%?&x

caaaatgaga ttgtctcatt tacagttggg tgttttccca
cgcaacctct ctgccgetaa tcctgaggca ctacact aat
Vgt &l tTat tVal Grgéet tat Geadagbadba tit Frabgt e
ggtléygat at cccaat &8t ttgaaaact afgacccttta
tactttaaaa gctcataatt gtcacccaag aaat aat cat
293t DALL AYs 436 S GLAGSE GLACH gan At Lgaant b
agbtattactc tctkimcaac gggcecat gty cagt gat agg
gt gagaaaaa ttatattccc cagtgttata aaagtcatgg
tattaact ttttcttcat taattct tttattagct
PRadt oFt Ga° CFRrYt caat trat £Y ?f?g Cat
taagct gttt aagaggtgtg gaacgagtcc agtaaatttg
atgttttaat gattgtaatt tgggtgacct aacccccgceg
Ghadagage Gay Chraggadegyal Fat Ly abd Pid &aa Pro
taaatatt @ ttaaattaat gédhaaatat atagadaat
tttgtgtttg aactacttta tccettttaa tcttggtaaa

AE[Q@QP@Q@QQt Ile Ser Arg Thr Pro Glu Val Thr Cys Val val
260 285 270

Asn val

285

Pro Glu Val Phe

280

Asp Val Ser His Glu Lys Trp Tyr

275

Asp

Pro Glu Glu Gin

300

val Glu val Asn

295

Gly His Lys Arg

290

Ala Lys

Gln
320

Thr Val Val Leu Thr Val Leu His

315

Asn Ser Tvr Arg Val Ser

31¢

Glu Cys Val Ser Asn Ala

330

Lys Lys

335

Trp Leu Agn Gly tys

325

Lys Tyr

Thr Ile Ala Gln

345

Gly
350

Ala Pr¢ Ile Glu Ser Pro

340

Pro Lys Lys Lys

Gilu Gln val Thr Pro Pro Ser Arg Asp Glu Leu Thr

365

Leu
360

Pro
355

Tyr

Gly
380

Thr val Phe Ser

375

Asn Gln val Ser Leu Leu Lys Tyr

370

Cys Pro

Gln
385

Ile aAla val Glu Glu Asn Gly Pro Glu Asn Asn Tyr

400

Trp Ser

390

Thr Thr Val ‘Ser Asp Ser Phe Phe

410

Gly Leu Tyr

415

Pro Leu

405

Pro ASD



gaaagt at ga
ggccacggt t
ct aat ct gaa
tgccagttcc

Qg geaseda

tttagcttgg
aaat gaaagc
t aaact ggt c
aaact ct gag
agcat gcaaa

ggggaagct a

actcttattc
ttatatcgcc
gtgacttatt

‘tcccaggcag

cagaatattt
ct acaccaaa
cagtttctgc
agaat gt agt
ggggt cggat
gccct cagaa
tacgecttctt

tt gacagaca
cgcggetgt g
tttctattag
t gt ggct aaa
ct ggacaccc
ggaagccat a
caaacat cag
tt cagggaag
9&&8t ggcca
agaact tt at
ggtctccttg

aaat gat ct t
gt agcat ccc

16/ 22 aagt gaagtc

aattgtccca

aaat ac agac PCT/EP2006/011914

agacaggaga
gagt gt caga
aaaggcaat a
aggt cagaaa
t aaggaat ag
ctataatt at

cct.aacat ctgtgatta tee aaca .aacaccat

ser 1S PR OBt U6 PR AT CRoash ChCeat el St ngeaste
t gaaatctgg cttctatccc agagaggcca aagtacagtg
ctcccaggag agtgtcacag agcaggacag caaggacagc

Ser Cye dendagdiet tteageadéadee diyaeydiy TagEaa bt bF
act’dtgagaa 3120 adataaagtc tacgc;g%cg aagt caccca
t cagggcct g agctcgcccg tcacaaagag 3180 cttcaacagg

Ser 1002080k dk: 398202 1s210> 25 <211> 1428 <212> DNA <213>

~4aotificial sequemnce <220> <223> heavy chain with Fc
regi on of ANTIBCDY A and with | eader sequence <400>
<210>25%
<211> 648
<212> DKA
<213> artificial sequence
<220> -
<223> light chain of ANTIBODY A
<400> 7 .
gatategtge tgacecagag ccocggcegace ctgagecctgt cteccgggega acgtgegacce 60

ctgagctgca gagcgagcca gagcgtgagce agcagcetate tggegtggta ccagceagaaa 120
ccaggtcaag caccgegtet attaatttat ggcgcgagca gccocgtgcaac tggggteccy 180
gegegtitta geggctetgy atcoggcacg gattttaccce tgaccattag cagectggaa 240

cctgaagact ttgegactta ttatfgccoctt cagatttata atatgectat tacctttggce 300

cagggtacga aagttgaaat taaacgtacg gtyggetgcac catetgtett catctteceg 360
ccatctgatg agcagttgaa atctggaact gcctctgtfg tgtgcotget gaataactte 420
ta;cccagag aggccraaagt acagtggaag gtggataacg ccctocaale gggtaactcece 480
caggagagtyg tcacagagca ggacagcaag gacagcacct acagecteag cagcaccctg 540
lacgdtgagba aagcagacta cgagaaacac aaagtctacg cctgcgaaét cacccatéag 600
ggcctgaget cgeccgtcac aaagagettc aacaggggag agtgttag 648

<210> 8

<211> 215

<212> PRT

<213> artificisl seguence

<220>
<223> light chain of ANTIBODY A
<400> 8

Asp Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15



o1 rerde fhader ceatzecgadlargad

TYTE
Ile
Gly
65
Pro
Ile
Ala
Gly
Ala
145

Gln

Ser

Ser

at gaaacacc tgtggttctt cctcctgctg gtggaattgg
t ggaaagcgg cggcggcctg tgcgcggect ccggatttac
ctttagcagc gggaagggtc tcgagtgggt gagcgctatt
gattctgtta agggtcgttt taccatttca 17/22 aatactcata
VWANeT68428g gt gacggtta gctcagect ¢ aagagcacct PCT/EP2006/011914
"ct gggggcac ccggtgacgg tgtcgtggaa gtcctacagt
cctcaggact ttgggcaccc agacctacat aagaaagttg
agcccaaat c gaactcctgg ¢ accgtc atctcccgga
cccctgaggt gtcaagttca a tacgt gaggagcagt
acaacagcac -t ggct gaatg gcaaggagta gagaaaacca

1 §at Veh et ey &Y
‘acat cdfcgt accacgect ¢cegt gct gga gachagagca
ggt ggcagca cacaaccact acacgcagaa ttatgttcgt
teatai b trgattgr tcih UL IS 2ra QUL 30C ALy 420 AR Cceaagg gL
ccatecggtct tccccctdgge accctcctcc480 agcggecctg
ggctgcctgg tcaaggacta cttccccgaa540 ctcaggcgcec
G %"i‘c‘iﬁ‘g%%r %09 C%Ea%h e &999& ggagp% afd ggetc
- tgcc ctcca [oF gcaacgtg
aatcacaagc ccagcaacac caaggtggac720 tt gt gacaaa
actcacacat gcccaccgtg cccagcacct 780 agtcttcctc
Set ¢ SeE £AY Ja¢ dendfy it dee Cre iy 840 Sea et glr,"gt g
gt ggt ggacg t'Jagccacga agaccdt gag900 0

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln Ile Tyr Asn Met Pro
85 90 a5

Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys Arg Thr Val Ala
100 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser
115 120 : 125

Thr Ala Ser Val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu
130 135 140

lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser
150 155 160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val
-180 185 190

Ala Cys Glu val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys
195 . 200 _ 205

Phe Asn Arg Gly Glu Cys
210 215

<210> 9%

<211> 30

«212> DNA

<213> artificial seguence

<220>
<223> CDR1 heavy chain



ggacggegt g
gt accgggt g
caagt gcaag
caaagggcag
VERHGHMEEA g
ggagt gggag
ct ccgacggc

ggggaacgtc

gaggt gcat a
gt cagcgt cc
gt ct ccaaca
ccccgagaac
gt cagcct ga
agcaat gggc
tccttcttcce
ttctcatgct

at gccaagac
t caccgt cct
aagccctccc
cacaggt gt a
cct gcct ggt
agccggagaa
tctacagcaa
ccqgt gat gca

aaagccgcgg960
gcaccaggac 1020
agcccccatc 1080
caccctgccc 1140
caaaggct t ¢ PICIPr2006/011914
caactacaag 1260
gctcaccgtg 1320

t gaggctctg 1380

gagcctctcc ctgtctccgg gfE#at ga 1428 <210> 26 <211>

475 - <212> PRT <213> artificial sequence <220> <223>
<400hehyy chain with Fc regi on of ANTI BODY A and mﬁthﬁ
99t RHeT 2 SEGUEN EILHOH> 26 Met Lys His Leu Trp Phe Phe

Leu Leu Leu Val Ala Ala Pro Arg Trp 151015 Val Leu
<210-Sero G n Val GQu Leu Val u Ser Ay Gy @y Leu Val
<211>G1? 202530 Pro Ay Ay Ser Leu Arg Leu Ser Cys Al a

:iiZAl%‘z’,Ser,G PheeThr Phe 354045 18/22 Ser Ser Tyr Al a
MET S8 ot PRI °Arg Gn Ala Pro Gy Lys Gy Leu
<220>
<223> CDR1 heavy chain
<400> 10
Gly Phe Thr Phe Ser Ser Tyr Ala Met Ser
1 5 10
<210> 11
<211> 51
«212> DNA
<213> artificial sequence
<220>
~ <223> CDR2 heavy chain
<400> 11
gctattaatyg cttctggtac ccgtacttat tatgetgatt ctgttaaggg t 51
<210> 12
<21l> 17
<212> PERT
<213> artificial ‘sequence
«220> .
<223> CDRZ2 heavy chain
<400> 12
Ala Ile Asn Ala Ser Gly Thr Aryg Thr Tyr Tyr Ala Asp Ser Val Lys
1 5 . 10 ) 15
Gly
<210> 13
<211> 51
<212> DNA
<213> artificial sequence
<220>
<223> CDR3 heavy chain
<400= 13
gataagggta atactcataa gecertatggt tatgttcgtt attttgatgt t 51



505560 Gu Trp Val Ser Ala Ile Asn Ala Ser Ay Thr
Arg Thr Tyr Tyr Ala 65707580 Asp Ser Val Lys Ay Arg
Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn 859095 Thr
Leu Tyr Leu G n Met Asn Ser Leu Arg Ala G u Asp Thr
WA 00%06842200105. 110 Tyr Tyr Cys Ala Arg dy E’ﬁm@lﬂﬂﬁfﬂm“
Asn Thr H's Lys Pro Tyr Ay Tyr 115120125 Val Arg Tyr
Phe Asp Val Trp Ay Gn Ay Thr Leu Val Thr Val Ser
130135140 Ser Ala Ser Thr Lys Ay Pro Ser Val Phe Pro
Lou Ala Pro Ser Ser 145988155160 Lys Ser Thr Ser Qdvy
Gy Thr Ala Ala Leu Ay Cys Leu Val Lys Asp 165170175
<210>Ty42 Phe Pro Qu Pro Val Thr Val Ser Trp Asn Ser Qvy

<211>
<2125A ﬁ Leu Thr

<213> artificial sequence

<220>
<223> CDR3 heavy chain

<400> 14

Gly Lys Gly Asn Thr His Lys Pro Tyr Gly Tyr Val Arg Tyr Phe Asp
1 5 10 15

Val

<210> 15

<21l> 36

<212> DNA

<213> artificial seqguence

<220>
<223> CDR1l light chain

<400> 15 7
agagcgagce agagegtgag cagcecagetat ctggeg 36

<210> 16

<211> 12

<212> PRT

<213> artificial seguence

<220>
<223> CDR1 light chain

<400> 16
Arg Ala Ser Gln Ser Val Ser Ser Ser Tyr Leu Ala

1 5 10

<210> 17
«211> 21

- <212> DNA

<213> artificial sequence

<220>
<223> CDRZ light chain

<400> 17
ggcgegagea gocgtgeaac t ] 21

<210> 18

<21i> 7

<212> PRT

<213> artificial sequence



180185190 Ser dy Val

Ser

Tyr

Ser
Thr Val
Ile

Ay Leu Tyr
Pro Ser
Cys Asn Val

Ser

Ser
Asn H's Lys Pro Ser Asn Thr

H s Thr

195200205 Ser
Leu Ay Thr G n 210215220 Thr

Phe Pro Al a Val

Leu Ser

Leu G n
Ser Val

Val

Lys
WOR0076##2925230235240 Lys Lys Val @ u Pro Ly%’C@@ﬁm@gm‘“
Asp Lys Thr

H's Thr
Pro Qu Leu Leu dy Ay Pro Ser Val
260265270 19/22 Cys Val

Val

Val

Asp Val

Ser

Cys Pro Pro 245250255 Cys Pro Al a
Phe Leu Phe Pro
Hs Qu

Asp Pro Gu Val Lys Phel%&h 290295300 Trp Tyr Val Asp

Gy Val- Au Val Hs Asn Ala Lys Thr Lys-Pro Arg

<220>
<223>

<400> 18

CPR2 light chain

Gly Ala Sef Ser Arg Ala Thr

i

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

19
24
DNA

«220>
<223>

<400> 19

5

artificial segquence

CDR3 light chain

cttcagatt; ataatatgcc tatt

<210> 20
<211> 8
<212> PRT
<213>

<220>
<223>

<400> 20

artificial sequenze

CDR3 light chain

Leu Gln Ile Tyr Asn Met Pro Ile

1

21
648
DNA

<210>
<211>
<232>
<213>

<220>
<223>

<400> 21
gatatcgtge

ctgagctgea
ccaggteaag
gegegtttta
cctgaagact
cagggtacga
ccatctgatg

tatcceagag

5

light chain of

tgacccagag
gagcgagcca
cacegegtet
geggetetgg
ttgcgactta
aagttgaaat
agcagttgaa

aggceccaaagt

artificial sequence

ANTIBODY A

ceegygogacc
gagcgbgage
attaatt;at
atccggcaég
ttattgcett
taaacgtacyg
atctggaact

acagtggaag

ctgagectgt
agcagctatc
ggcgegagea
gattttacec
cagatttata
gtggctgcecac
gcectectgttyg

gtggataacqg

ctcegggega
tggecgtggta
geccgtgeaac
tgaccattag
atatgectat
catctgtett
tgtgcetget

ccctecaatce

'acgtgcgacc

cragcagaasa
tggggteccy
cagcctggaa
tacctttgge
catctteecyg
gaataacttc

gggtaactec

24

60

120

180

240

300

360

420

480



305310315320 Au Gu G n Tyr Asn Ser Thr Tyr Arg Val
Val Ser Val Leu Thr Val 325330335 Leu His G n Asp Trp
Leu Asn Ay Lys Qu Tyr Lys Cys Lys Val Ser 340345350
Asn Lys Ala Leu Pro Ala Pro Ile GQu Lys Thr Ile Ser
WO2007868420ys 355360365 Ay G n Pro Arg G u Pr§TEPRIyR]1914
Tyr Thr Leu Pro Pro Ser Arg Asp 370375380 G u Lou Thr
Lys Asn G n Val Ser Leu Thr Cys Leu Val Lys Ay Phe
385390395400 Tyr Pro Sﬁr%ésp Ile Ala Val Gu Trp Gu
Ser Asn Ay Gn Pro GQu A{ 410415 Asn Asn Tyr Lys Thr
: Thr Pro Pro Val Leu Asp Ser Asp Ay Ser Phe 420425430
caggddB@ gl BdcabpfcaS@fachytsad @abaddbiccd/ataghspad y8gcSerctdr g sEop
acgcégggLaciJ;cégag;a cgagaaacac aaagtctacy cctgegaagt cacccatcag 600

ggcctgaget ¢geoccgtcac aaagagettc aacaggggay agtgttag 648

<210> 22

<211> 215

<212> PRT

<213> artificial sequence

<220>
<223> 1light chain of ANTIBODY A

<400> 22
Asp Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 ’ 10 15

Glu Arg ala Thr Leu Ser Cvys Arg Ala Ser Gln Ser Val Ser Ser Ser
: 20 25 ) 30

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

Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly val Pro Ala Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu
65 70 75 - 80

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln Ile Tyr Asn Met Pro
85 a0 95

Ile Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr val ala
100 105 110

Ala Pro Ser Val Phe Ile Phe Pro Pre Ser Asp Glu Gln Leu Lys Ser
115 120 125

Gly Thr Ala Ser Vval Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu
13¢ 135 140

Ala Liys Val Gin Trp Lvs Val Asp Asn Ala Leu Gln Ser Gly Asn Ser
145 150 155 160

Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu
165 170 175



435440445 Asn Val
Leu H's Asn Hi s Tyr
Lou Ser
<212> DNA <213> artificial
WEhAD 068429 ANTI BODY A with | eader sequence <4QU§37EP2006/011914
agacccaggt cttcatttct ctgttgctct
tgcctacggg60 20/ 22
cct gaagaCt cagggtacga ccatctgatg
caggagagt g ata22 gagca ggcct gagct
gagcgt gagc agcagct atc caccgcgt ct
ggcgcgagca gcggct ct gg at ccggcacg
cctt cagatttata

SRRy

at ggt

ggat ct ct gg
gcgegtttta
t at cccagag
gagcgagcca
attaatttat

gattt

Sexr qgﬁéﬁqféﬁﬁégPr

gttgc

taccc

raBge

actta_ttatt

BERE§LECH CTh R YHy

Phe Ser Cys Ser Val
450455460 Thr
Pro Ay Lys 465470475 <210> 27 <211> 708

sequence <220> <223> | i

Mt Hs Qu Al a

G n Lys Ser

at ct ggaact gcctctgttg aggccaaagt acagt ggaag
gt ggat aacg t cacagagca ggacagcaag gacagcacct
Tyr rAAageagacival cyagaastaclaaagiset aey Pocg yek ghc ags

aad@agcttc aacaggddhg

Ser Phe Asn Arg Gly Glu Cys

210

<210>
<211>
«212>
<213>

23
3984
DNA

<220>
<223>
ANTI

<400> 23
atggagtttyg

aatagagaga
ctgataacgg
ggggaggect
ccttecagtag
tgtcegecat
tcaccatctc
ccgaggacac
getacgtacg
agtceteaca
ggtctategg
agtgactgtc
ggggtccagyg
ttgatccttg
gctagactet
tatggactac
caggtcttta

tatttgececet

BODY A

ggctgagetyg
ctgagtgtga
tgtectteotyg
ggtccageet
ctatgcecatg
aaacgccage
cagagacaat
ggctgtgtat
ctactttgac
acctctétcc
actcttgtga
tggtttctct
ggcttttctg
tgtgacaccsa
ggggtrtrtg
tggggtcaag
ctttttaacct

gagggagecg

215

artificial sequence

ggtttteete
gtgaacatga
tttycaggty
ggggggtccc
agctgggtece
ggtacccgcea
tccaagaaca
tactgtgega
gtgtggagec
tgcggeogea
gaattagggy
gaggtgagac
cacaggcagyg
agaattggca
tcgggtacag
gaacctcagt
ttgttatgga

gctgagagaa

gttactettt
gtgagaaaaa
tccagtgtceca
tgagactcte
geeaggcetee
cctactatge
cgctgtatet
gaggcaaggg
aaggaacect
gettgaagte
ctgacagttyg
tggaatatag
gaacagaatg
taatgtctga
aggaaaaacc
caccgtetec
gttttctgag

gttgggaaat

taagaggtga
ctggatttgt
ggtggagetg
ctgtgecageyg
aggcaaggdyg
agacteegty
gcaaatgaac
gaacacccac
ggtcaccgtc
tgaggcagaa
atggtgacaa
gtcaccttga
tggaacaatg
gttgcccaag
cactattgtg
tcaggtaaga
cattgcagac

aaatctgtct

alternative sequence enceding heavy chain with Fc-region of

ttcatggaga
gtggcatttt
gtggagtetyg
ﬁctggattca
ctegagtggg
aagggccgat
agcétgagag
aagcectacyg
tecetecaggty
tetbgteocag
tttcagggtc
agactaaaga
acttgaatgy
ggtgatctta
attactatgce
atggcectete
taatctigga

agggatctca

Leu Ser

&g

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

10620

1080

ght

ct gagct gca ccaggt caag



tggcgtggt a
t gaccattag
catctgtctt

ccagcagaaa
cagcct ggaa
catcttcccg

gccgt gcaac tggggtcccg

atatgcctat tacctttggc

tgtgcctgct gaataacttc

ccctccaat c gggtaactcc acagcctcag cagcaccctg

WECNH§8EaYt cacccatcag agtgttag <210> 28 <2 PEVERZH6011914
<212> PRT <213> artificial sequence <220> <223> |i ght
~chain of ANTIBODY A with | eader sequence <400> 28 Met
Val Leu dn Thr Gn Val, Phe Ile Set Leu Leu Leu Trp

Ile Ser 151015 Gy Al a Gy Asp Ile Val Leu Thr

G n Set

Pro Al a Thr

Leu Set 202530 Leu Set Pro
gageolF 39 APGRIAF Rt THF C3catF t SRt T e AR ARl 4T 'Sl & H ¥ Set

114¥

354045 Val Set Set Set Tyr Leu Ala Trp Tyr A n Gn
tggtgéygstc PJcQggQ:é’at%g@at%'g@gaSQgtzé@ﬁg&f Oc A @b ada@ibehd € 1200
Ala Set Set Arg Ala Thr Ay Val Pro

aacaatcceta tggctggagg gatagttyggg getgtagrtg gagattttca gtititagaa 1260
tgaagtatta gctgcaatac-ttcaaggécc acctetgtga caaécatttt atacagtatce 1320
caggcatagg gacaaaaagt ggagtgggge actttcttta gatttgtgag gaatgttcca 1380
tactagatty tttaaaactt catttgttgg aaggagetgt cttagtgatt gagtcaaggg 1449
agaaaggcat cragectedgg totcaaaagyg gtagttgetyg tetagagagg tcetggtggag 1500
cctgecaaaag tccageotttc asaggaacac agaagtatgl Qtatggaata ttagaagatg 1560
ttgcttttac tecttaagttg gitcctagga amaatagtta zatactgtga ctttaaaatg 1620
tgagagggtt ttcaagtadt cattttttta aatgtccaaa atttttgtca atcaatttga 1680
ggtettgttt gtgtagaact .gacattactt aaagtttaac cgaggaatgg gagtgaggct 174¢
ctcteatace ctattcagéa ctgactttta acaataataa attaagttta aaatattttt 1800
aaatgaattg agcaatgttg agttgagtca agatggecga tcagaaccgg aacacctgea 1860
gragcetggca ggaagcaggt catgtggreaa ggetatttgg ggaagggaaa ataaaaccac 1920
taggtaaact tgtagctgtg gtttgaagaa gtggttttga aacactctgt ccagcecccac 1980
caaaccgaaa gtecaggctyg agcaaaacac cacctgggta atttgeattt ctaaaataag 2040
ttgaggattc agccgaaact ggagaggbcc tcottttaact tattgagtbc aaccttttaa 2106
ttttagctty agtagtﬁcta gtttceccaa acttaagttt atcgacttct aaaatgtatt 2160
tagaattcga geteggtaca gotttetggy gcaggecagg cctgaccttg gotttggogce 2220
agggaggggg ctaaggtgay gcaggtggcg ccagcoaggtg cacacccaat geccatgage 2280
ccagacactg gacgctgaac ctcgeggaca gttaagaacc caggggecte tgcgcétggg 2340
cccagctctyg tcccacaccyg cggtcacatg gdaccacctc tettgeagee tccaccaagg 2400
gceccatcggt ¢ttoccccctg goaccctoot ccaagagcac ctetggggge écagcggccc 2460
tgggctgoct ggtcaaggac tactteececg aaccggtgac ggtgtcgtgé aactcaggcy 2520
- gectgaccag cggegtgeac acctteccgyg ctgtectaca gtectecagga ctctactecc 2580
tecagragegt ggtgacegtg coctccagea gcttgggcac-ccagacctac atctgcaacg - 2640
tgaatcacaa giccagcaac accaaggtygg acaagaaagt tggtgagagg ccagcacagyg 27060
gagggagggt gtctgetgga agccaggete agegctcctg cotggacgea teocggetat 2760
goagccccag tecagggeag caaggecagge ccogtetgece tcottcacceyg gagcctctge 2820
ccgcéccact catgctcagyg gagagggtcet tctggetttt teccaggetce tgggeaggea 2880



65707580 Ala Arg Phe Set Ay Set Gy Set Ay Thr Asp

Phe Thr

Leu Thr

Il e 859095 Set Set

Leu u Pro Qu

Asp Phe Ala Thr Tyr Tyr Cys Leu Gn Ile 100105110
Phe Ay Gn GI
W@RA0T6RI2P| e Lys 115120125 Arg Thr Val Ala A%
Phe Ile Phe Pro Pro Set Asp G u 130135140 G n Leu

21/ 22 Tyr Asn Met Pro

Val

Lys Set Gy Thr Ala Ser Val

Phe 145150155160 Tyr

Ile Thr

Pro

Val

ﬁyaoogé}lm

Cys Leu Leu Asn. Asn

g Gu Ala Lys vVal Gn Trp

Lys Val Asp Asn Ala Lou 4849 165170175 Set G y Asn Set
Gn @u Set Val Thr AQu G n Asp Set Lys Asp Set
caggetaggt gcecctaace caggcecctge acacaaaggg geaggbgetg ggcelceagace 2540
tgccaagage catatccggyg aggaccctgce ccctgacéta ageccaccec agaggecaaa 3000
ctetecacte cctcagctcgrgacaccttct ctecteccag atteocagtaa ctoceaatet 3060
tctctctgca gageccaaat cttgtgacéa'aactcacaca tgccecaccgt gocccaggtaa 3120
gecagoeccag goctcgoeet ccagetcaag gegggacagg tgcecoctagag tageoctgeat 3180
ccagggacag gccccagccg ggbtgetgaca cgtecaccte catctcettee tcageacctg 3240
aactcctggg gggaccgtca gtottcctcot tocccccaaa acccaaggac acccteatga 3300
tctcececggac ccétgaggtc acatgegtgg tggtggacgt gagccacgaa gaccctgagg 3360
tcaagttcaa ctggtacgty gacggegtgg agghgceataa tgcecaagaca aagccgoggyg 3420
aggageagta caacagcacy taccgtgtgy tcagcgtcctrcaccgtcctg caccaggact | 3480
ggctgaatgg caaggagtéc aagtgcaagyg tctccaavaa ageocecteocca geccccatcg 3540
agaaaaccat ctccaaagec aaaggtggga cccgtggggt geogagggcoca catggacaga 3600
ggccggeteg geccaccete tgeocctgaga gtgaccgety taccaaccte tgtcecctaca 3660
gggcagecee gagaaccaca ggtgtacacc—gtgccqccat cecgggatga Qctgaccaag 3720
aaccaggtca gcectgaccty cctggtecaaa ggettctalc ccagecgacat cgccgtggag 3780
tgggagagca atgggcagcec ggagaacaac tacaagacca cgecteccgt gctggactece 3840
gacggctoct tcttocctceta cagcaageotc accgtggaca agageaggtg gcageagggg 3900
aacgtcttét catgctcegt gatgcatgag gcitotgceaca accactacac gcagaagage 3960
ctctecckgt coccgggeaa atga 398&

<210> 24

<211> 3202

<212> DNA

<213> artificial sequence

<220> :

<223> alternative sequence encoding light chain of ANTIBODY A

<4D0> 24

atggacatga gggtecctege tecagetectg gggetectge tgctetgttt cccagghaag 60
gatggagaac actagcagtt tactcagccc-agggtgctca gtactgettt actatteagg 1290
gaaattctct tacaacatga ttaattgtgt ggacatttgt ttttatgttt ccaatctcag 180
gegecagatyg tgatatcgtyg ttgacgcagt ctecageocac cctgtetttg tctecaggog 240
aaagagecac cctctectge cgggecagte agagtgttag cageagetac ttagectggt 300
accagcagaa acctggecag gegeccagge tecctcatcta tggegratec ageagggeca 360



180185190 Thr
Lys Ala Asp Tyr

Cys
Val

d u Val
Thr

Tyr Ser

Thr

Leu Set

Ser Thr

Lou Thr

A u 195200205 Lys Hi s Lys Val
Hs Gn Gy Leu Set Set 210215220 Pro
Lys Set Phe Asn Arg Ay G u Cys 225230235 _
WERIOH68Q9 <211> 31 <212> DNA <213> arti fi ci aPCIEFAWHEE 14

Leu Set
Tyr Al a

<220> <223> MS- Roche #7.9. H7_| g_kappa sense pri ner
<400> 29 acgtaagctt gccgccacca tggtgttgca g31 <210>
sequence <220>
<223> MB-Roche 4t7.9. H/\¥4Z kappa antisense priner

30 <211> 28 <212> DNA <213> artificial

<400
ctggegtgcc
gcagcctgga
Ecacgttcgg
cegectagac
gaaaagggcet
aactgaatga
gagaaggaga

gtgggatage

tatgactaca
ctgcttygeca
taaaatttgt
gctcaaggygyg
ttttattata
ttgtaagaca
agcaatggac
ccageeattt
ttgcteegeg
gagaacagag
ggagatttca
ggaattagaa
atcrtocotaga
tctcactaaa
gacatgaccet
aabttagcac
gctactataa
agccaaaggc
gttatttaac
attttaaggg

ttbteogtitt

> 30

égccaggttc
gectgaagat
ccaagggace
gtttaagtgg
gaagtcaagt
cccagaggat
cteatcogtyg

agagttgagt

aaaatcagta
tgtagatacc
tacaaaatgt
tttetttcct
agagtagaaa
tttggtcectt

tgaaacggtc

ggcgttcacc

tggaccactt
atgtgacaga
gaaataaaat
agggcaktaaa
ggtaaaatct
ctectctaaa
taactggtta
aaaaatattt
tcccataatt
aactatttaa
cacttttaat
gggaaaggct

tactacctct

agtggcagry
ttegegacct
aaggtggaaa
gagatttgga
tcagctceccta
gaaacégcgc
ttgagtttcc

gagecgtagy

gtatgtectyg
atgtettget
caaaatgaga
ttgtcteatt
tacagttggg
tgttttceca
cgeaacctet
ctgcecgetaa
tecctgaggca
ctacactaat
gcatttatta
ctgetttate
acagecagca
ttatatgtea
ggtaggatat
cccaatacte
ttgaaaacta
ggaceccttta
tactttaaaa
gctcataatt

gtcacccaag

ggtctgggac
attactgtct
tcaaacgtga
ggggatgagy
aaatggatge
agatcaaaga
acaagtactyg

ctgagttcte

aaataatcat
gaétgatCag
gactctgtag
tcfacatgaa
tttgaactat
gttattactc
tctttacaac
gggccatgtg
cagtgatagyg
gtgagaaasa
ttatattcece
cagtgttata
éaagtcatgg
tattaactgg
ttttetteat
taattctgtyg
tttattagct
éaactcttga
tgatgteaat
ctattgtttt

agttggcatc

agacttcact
geagatttac
gtagaattta
aatgaaggaa
gggagcaaac
ggggcctgga
tcttgagttt

tetttegtet

taagctgttt
aagaggtgtg
gaacgagtec
agtaaatttg
atgttttaat
gattgtaatt
tgggtgacct
éacccccg;g
aacagagcca
cazggaaagg
ttattttaat
ttaaaagcett
taaatattet
ttaaattaat
gcaaaaatat
atagaaaaat
cttgtgttty
aactgcttta
tccettttaa
tecktggtaaa

tcaacagagy

ctcaccatca
aacatgecta
aactttgcgg
cttcaggata
tttgaagata
gctctgagaa
tgcaataaaa

cctaagtttt

gaaagtatga

actettattce

ttgacagaca

aaatgatctt

ggccacggtt

ttatatcgece
cgeggetgtyg
gtagcétccc
ctaatctgaa
gtgaéttatt

tttctattag

aatgtatata

ttgactgaac
ataaatttgt
gactaataat
gtttaactca
acccttcect
gagtcattaa
ctattaattt
gaactctcayg

ggacttteccy

420
480
540
600
660
720
780

840

900

960
io0z0¢
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
180G0
1860
1920
1980
2040

2100



acgtgaattc ctaacactct cccctgtt28 <210> 31 <211> 31
22/ 22 <220>
<223> M5-Roche 7.9.117_1gel sense priner <400> 31
acgtaagctt gccgccacca tgaaacacct g31 <210> 32 <21

<212> DNA <213> artificial

WOGUEIMPEY DNA <213> artificial sequence <220% 2@%@6/011914
mB- Roche #7.9.117_1gGl anti sense prinmer

sequence

acgtgaattc tcatttaccc ggagacag28

agaggccatc
gtggeccaga
saccattaga
cctyggettaa
cagaggctaa
tctiacctta
tgaatctctg
gaaggaagcc
ttctttgeet
tggctgcaaa
ggaagaéact
ctgggataag
acacacccaa
aactgtggcet
aactgectcet
gaaggtggat
caaggacagc
acacaaagte
cttcaacagg
<210>
<211>

<212>
<213>

25

DNA
<220>
<223>

<400> 25
atgaaacacc

gtggaatigg
tgcgcggect
gggaagggtc

gattctgtta

caaatgaaca

1428

tggecagttge
ttacagttga
ccagggtety
ggccetgtec
tatcagagta
tgtgcttgtyg
tctgaagcat
tgagaatacg
aaagcattga
gagctceccaac
caaaacatca
catgctgttt
gggcagaact
gcaccatétg
gttgtgtgce
aacgeectee
acctacageco
tacgecctgeg

ggagagtgtt

tgtggttctt
tggaaagcgy
ccggatttac
tegacgtgggt

agagtcgttt

gectgegtyc

ftaagatcag
cctgttctgg
atgaattget
atacagtagg
ttctbtggaay
ttcagactcc
ggaactgaaa
gatcaattct
gtttactgea
aaaacaattt
agattttaaa
tctgtetgte
ttgttactta
tcttecatett
tgctgaataa
aatcgggtaa
tecagecageac
aagtcaccea

ag

~artificial segquence

ccteoetgety
cggcggooty
ctttagecage
gagcgetatt

taccatttca

ggaagatacyg

16/22

aagtgaagtc
tgtggetaaa
cagaatattt
tttageitgy
agacaggaga
caaacatcag
agaafgtagg

aaactctgag

aggtcagaaa

agaactttat

tacgcttctf

cctaacatgc
aacaccatce
cecgecatet
cttctatece
ctceccaggag
cctgacgetyg

tecagggectyg

gtggcagctce
gtgcaaccgy
tatgcgatga
aatgcttctg

cgtgataatt

geecgtgtatt

tgccagtte
aattgteccea
ctggacacce
ctacaccaaa
aaatgaaagce
gagtgtcaga
ttcagggaag
ggggtcggat
agcatgcaaa

taaggaatag

ggtctecttyg

cctgtgatta
tgtttgctté
gatgagcagt
agagaggcca
agtgtcacaqg
agcaaagcag

agctcgeceg

ccagatgggt
geggeagect
gctgggtgey
gtactcgtac

cgaaaaacac

abtgcgcgeg

<400> 32
tccecaggeay . 2160
tgtggttaca 2220
aaatacagac 2280 -
ggaagccata 2340‘
cagéttctgc 2400
taaactggtc = 2460
aaaggcaata 2520
gacgtggeca 2580
gccctcagaa 2640
ggggaagcta 2700
ctataatﬁat 2760
teccgeaaaca 28240
tttcctcagé 2880
tgaaatctgg 2940
aagtacagtg 3000
agcaggacag 3060
actacgagaa 3120
tcacaaagay 3180

3202

cetgteccag
gegtetgage
ccaagcecect
ttattatgcet

cctgtatctg

tggtaagggt

heavy chain with Fc region of ANTIBODY A and with leader sequence

60

12¢

180

240

300

360



WO 2007/668429

aatacteata
gtgacggtta
aagagcacct
ccggtgacygg
gtectacagt
ttgggeacce
aagaaagtty
gaactectgg
atcteccgga
gtcaagttca
gaggagcagt
tggctgaatg
gagaaaacga
ccatcecgygy
tatccecageg
accacgcctc
gacaagagca
cacaaccact
26

475
PRT

<210>
<Z11>
<212>
<213>

<220>
<223>

<400> 26

ageccttatgg
gctcagecte
ctgggggcac
tgtegtggaa
cctcaggact
agacctacat
ageccaaate
ggggaccgte
ceccctgaggt
actggtacgt
acaacagcac
gcaagéagta
tcteccaaage
atgagctgac
acategeegt
cegtgetgga
ggtggcagea

acacgcagaa

ttatgttcgt

caccaagggt

ageoggecetyg

ctecaggegec
ctactcecte
ctgcaacgtg
ttgtgacaaa
agtetteete
cacatgegtyg
ggacggcgty
gtaccgggty
caagtgcaag
caaagggceag
caagaaccag
ggagtgggag
cteoocgacggc
ggggaacgtc

gagectotec

artificial seqguence

17/22

tattttgatg
ccatcggtct
ggetgeetgg
ctgaccagcyg
agcagegtygy
aatcacaagc
actcacacat
ttceccccecaa
gtggtggacg
gaggtgcata
gtgagcgtcc
gtctccaaca
cceegagaac
gteagcoetga
agcaatgggce
t&cttcttcc
ttctcatget

ctgtctcocgg

tttggggéca
tceecectkyge
tcaaggacta
gcgtgcacac
tgaccgtgec
ccageaacac
goccacogty
aacccaagga
tgagccacga
atgccaagac
tcaccgtect
aageecctece
cacaggtgta
cctgeetggt
agceggagaa
tétacagcaa
ccgtgatgca

gtaaatga

PCT/EP2006/011914

aggcacccotg
acccteetec
cttceceocgaa
ctteceggct
ctccagcagce
caaggtyggac
cccagcacct

caccckcatg

agaccctgag

aaagcogcgy
gcaccaggac
agcecccatce
caccctgece
caaaggctte
caactacaag
getcacegtyg

tgaggctety

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp

1

5

10

15

val Leu Ser Gln Val Glu Leu Val Glu Ser Gly Gly Gly Leu Val Gln

20

25

30

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe

35

40

45

420
'éso
540
600
660
720
780
846
900
960
1020
1080
1140
1200
1260
1320
1380

1428

heavy chain with Fc region of ANTIBODY A and with leader sequence



Ser

Glu

&5

Asp

Thr

Tyr

Val

Ser

145

Lys

Tvr

Ser

Ser

Thr

225

Lys

Cys

Pro

WO 2007/068429

Sexr
50

Trp
Ser
Leu
Tyr
Arg
130
Ala
Sexr
Phe
Gly

Leu
210

Tyr

Lys

Pro

Lys

TYYX

Val

val

Tyvr

Cys

115

Tyr

Ser

Thx

Pro

Val

185

Ser

Ile

val

Ala

Pro
275

Ala

Ser

Lys

Leu

100

Ala

Phe

Thr

Ser

Glu

180

His

Ser

Cys

Glu

Pro

260

Lys

Met

Ala

Gly

85

Gln

Arg

Asp

Lys

Gly

165

Pro

Thr

val

Asn

Pro

245

Glu

Asp

Ser

Ile

70

Arg

Met

Gly

Val

Gly

150

Gly

val

Phe

val

Val

230

Lys

Leu

Thr

Trp

55

Asn

Phe

Asn

Lys

Trp

135

Pro

Thr

Thx

Pro

Thr

215

Asn

Ser

Leu

Leu

val

Ala

Thr

Ser

Gly

120

Gly

Sér

Ala

val

Ala

200

Val

His

Cys

Gly

Met
280

18/22

Arg Gln Ala

Ser

Ile

Leu

105

Asn

Gln

val

Ala

Ser

185

Val

Pro

Lys

Asp

Gly

265

Ile

Gly

Ser

90

Arg

Thr

Gly

Phe

Leu

170

Trp

Leu

Ser

Pro

Lys

250

Pro

Ser

Thr

75

Arg

Ala

His

Thr

Pro
155

Gly

Asn

Gln

Ser

Ser

235

Thr

Ser

Arg

Pro
60

Agp
Glua
Lys
Leu
140
Leu
Cys
Ser
Ser
Ser
220
Asn
His
Val

Thr

Gly

Thr

Asn

Asp

Pro
125

Val

Ala

Leu

Gly

Ser

205

Leu

Thr

Thr

Phe

Pro
285

Lys

Tyr

Ser

Thr
119

Tyr

Thr

Pro

val

Ala

190

Gly

Gly

Lys

Cys

Leu

270

Glu

Gly

Tyr

Lys

95

Ala

Gly

Val

Ser

Lys

175

Leu

Leu

Val

Pro

255

Phe

Val

Leu
Ala
80

Asn
val
Tyr
Ser
Ser
160
Asp
Thr
TvY
Gln
Asp
240
Pro

Pro

Thr

PCT/EP2606/011914



WO 2007/068429

Cys Val
2590

Trp Tyr
30%

Glu Glu

Leu His

Asn Lys

Gly Gln
370

Glu Leu
385

’ VTyr Pro
Asn Asn
Fhe Leu
Asn Val

450

Thr Gln
465

val

val

Gln

Gln

Ala

355

Pro

Thr

Ser

Tyr

Tyr

435

Fhe

Lys

<210> 27
<213i> 708
<212> DNA

<213>

<22Q>
«223>

<400> 27
atggtgttgc agacccaggt citcatitet ctgttgefet ggatetctgg tgcctacggg 60

Vval

Asp

Tyr

AsSp

340

Leu

Arg

Lys

Asp

Lys

420

Ser

Ser

Ser

Asp

Gly

Asn

325

Trp

Pro

Glu

Asn

Ile

405

Thr

Lys

CYS

Leu

Val

val

310

Ser

Leu

Ala

Pro

Gln

350

Ala

Thr

Leu

Ser

Ser
470

Ser
295
Glu
Thr
Asn
Pro
Gln
375
Val
Val
Pro
Thr
Val
455

Leu

artificial sequence

His

Val

Tyr

Gly

Ile

360

Val

Ser

Glu

Pro

val

440

Met

Ser

19/22

Glu Asp-Pro

His

Arg

Lys

345

Glu

Leu

Trp

Val

425

Asp

His

Pro

Asn

val

33¢

Glu

Lys

Thr

Thr

Glu

410

Leu

Lys

Glu

Gly

Ala
315

val
Tyr
Thr
Leu
Cgs
395

Ser

Asp.

Ser

Ala

Lys

475

Glu

300

Lys

Ser

Lys

Ile

Pro

380

Leu

Asn

Ser

Arg

Leuw

T 460

Val

Thr

Val

Cys

Ser

365

Pro

Val

Gly

Asp

Trp

445

His

Lys
Lys
Leu
Lys
350
Lys
Ser
Lys
Gln
Gly
430

Gln

Asn

light chain of ANTIBODY A with leader sequence

Phe
Pro
Thr
335
Val
Ala
Arg
Gly
Pro
415
Ser

Gln

His

Asn

Arg

320

val

Ser

Lys

Phe
4900
Glu

Phe

Gly

PCT/EP2006/011914

gatatcgtgc tgacccagag cccggegacce ctgagectgt ctecgggcga acgtgegacce 120



W0 2007/068429

ctgagetgea
ccaggtcaag
gegogtttta
cctgaégact
cagggtacga
ccatctgatg
tateccragag
caggagagty
acgectgagea
ggcctgaget
28

235
PRT

«210>
«211>
<212>
<213>

<220>
<223>
<400> 28

Met Val Leu
1

Gly ala Tyr

Pro
35

Leu Ser

Val Ser Ser

50

Pro
65

Arg Leu

Ala Arg Phe

Ser Ser Leu

gagcgageea
caccgegtet
gcggetetgg
ttgegactta
aagttgaaat
agcagttgaa
aggecaaagt
tecacagagcea
aagcagacta

cgecegtceac

Gln Thr
5

Gly Asp
20

Gly Glu

Ser Tyr
Leu Ile
Ser

Gly

Glu
100

Pro

Gln

Ile

Arg

Leu

TYY

70

Ser

Glu

gagcgtgage
attaatttat
atccggeacyg
ttattgecett
taaacgtacg
atctggaact
acagtggaag
ggacagcaag
cgagaaacac

aaagagcttic

artificial sequence

val Phe
Leu

Val

Thr
40

Ala

Ala
55

Trp
Gly Ala
Ser

Gly

Asp Phe

20/22

agcagctate
ggcgegagea
gattttacce
cagatttata
gtggectgecac
geetetgtty
gtggataacyg
gacagcacct
aaagtctacg

aacaggggag

Ile Ser Leu

10

Thr Gln Ser

25
Cys

Leu Ser

Gln Gln

T™vr

Ser Arg
- 75

ser

Thr
80

Gly Asp

Ala Thr

105

tggcgtggta
gocegtgeaac
tgaccattag

atatgcctat

catetgtett

tgtgcctget
cc&tccaatc
acagectcag
cctgcgaagt

agrgttag

light chain of ANTIBODY A with leader sequence

Leu Leu

Pro Ala

30

Ala
45 -

Arg

Lys Pro

60

Ala Thr

Thr

Phe

Tyr Cys

Trp

Thr

Ser

Gly

Gly

Leu

Leu

PCT/EP2006/011914

ccagcagaaa
tggggteecg
cagectggaa
tacctttggce
catctteoeyg
gaataacttc
gggtaactce
cagcaceekyg

cacccatcag

Ile
15

Ser

Leu Ser

Gln Ser

Gln Ala

val Pro

80

Thr
g5

Ile

Gln Ile

110

180
240
300
36Q
420
480
540
600
660

708



WO 2007/068429

Tyr Asn

Arg Thr
130

Gln Leu
145

Tyr Pro
Ser Gly
Thr Tyr

Lys His
210

Pro val
225

<210>
<21ll>
<212>
<213>

<220>

Met Pro

115

val Ala

Lys Ser

Arg Glu

Asn Ser.

18¢

Ser Leu
185

Lys Val
Thr Lys

29
31
DNA

Ile

Ala

Gly

ala

158

Gln

Ser

Tyr

Ser

Thr

Pro

Thr

150

Lys

Glu

Ser

Ala

Phe
230

Phe
Ser
135
Ala
val
ser
Thr
Cys
215

Asn

artificial sequence

Gly
120
Vai
Ser
Gln
val
Leu
200

Glu

Arg

21/22

Gln Gly Thr Lys

Phe Ile

wval Val

Trp Lys
170

Thr ¢lu

185

Thr Leu

val Thr

Gly Glu

Phe Pro
140

Cys Leu
155

Val Asp
Gln Asp
Ser Lyé
His Gln

220

Cys
235

<223> MS-Roche #7.9.H7_Ig kappa sense primer

<400>

29

acgtaagctt gccgecacca tggtgttgea g

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

<220>

30
28
DNA

artificial sequence

Val

125

Pro

Leu

Asn

Ser

Ala

205

Gly

<223> MS-Roche #7.9.H7_Ig_kappa antisense primer

<400>

30

acgtgaattc ctaacactct cccoctgtt

<21lo> 31
<Z11l> 31
<212> DNA

<213> artificial sequence

Giu
Ser
Agn
Ala
Lys
180

Asp

Leu

Ile

Asp

Agn

Leu

175

ASD

Tyr

Ser

Lys

Glu

Phe

160

Gln

Ser

Glu

Ser

PCT/EP2006/011914

31

2B



WO 2007/068429
22/22
<220> )
<223> MS-Roche #7.9.H7_IgGl sense primer

<400>

31

acgtaagett geccgeocacca tgaaacacct g

<210>
<211
<212>
<213>

<220~
<223>

<400>

32

28

DNA

artificial segquence

MS-Roche #7.9.H7_IgGl antisense primer

32

acgtgaattec tcatttaccc ggagacag

PCT/EP2006/011914

3l

28
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