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Dl SEASE- SPECI FI C Bl NDI NG MOLECULES AND TARGETS Fi el d of the Invention
5[ 0001] The Ry@s@ENsidoavention relates to novel specific RipRghidgoooss

nol ecul es, particularly human anti bodies as well as fragnents,
derlvatlves and variants thereof that-decognize di sease- aSSOCIated
epi topes, including neoepitopes, of proteins which derive fromnative
endogenous proteins, and which are prevalent in the body of a patient
in a variant formand/or out of their normal physiol ogical context.

tomost 11 TR b?ﬁ%bwﬁiﬁﬁm%#ﬁ%ﬁctwwmtﬁﬁmﬁ AND

thereof, and to nethods of screenlng bi ndi ng nol ecul es,

whi ch nmay or nmay not be anti bodies, targets and drugs in the
treatment of various disorders, in particular neurol ogical disorders
such as Al zheinmer's di sease, anyl oi doses and bet a-anyl oi d pat hol ogy.
15BACKGROUND OF THE_ | NVENTI ON [ 0002] The success in generating

nmonocl onal ant iff@Pdbe bwsationon t he eff|C|ent and sel ective fusion of

antigen- st@nyl at ed E cells with a n;grl ne Lorra cell line foll owed

by sel ettiBR0Ms st abhe PETERtHBYRMIOR SARIES Wgn‘ﬁ’§ spegific indipg grolegples, particularly
descri bed by Kchhi'n&di aftitbalds |28 twllNes fN%'Erléﬁt@ Eepi0atlvh9 aRd varfis h8réof that recognlze
However, the t peuti c th ility %l ne based anti bodjes .in

human is harrpe ?S%Oﬁ’ét L?H’é??eéerf{’?“ BROCRIFAPPh G profaipsviich E%TH’GI%"@“ paive

view of their reﬁabghmrpraémglaad VAR BAERRSek M hHEBIHN 8f N YAt W a variant form
huran- | i ke nonocl, onal ?ﬁ@ odlgs becanpe avai |l abl e_through geneti ¢

engi neeri ng. fequt o aeysiiqeiral eogtext dp pdditien SherRresentipRiQnFelates

drawbapk that thephamia@eutiehl Sathicalilogs Tc@rnﬁﬁéﬂ@@:&haﬂhﬂxhg%&Schst fanmeles and
characteristics ,of those %oduced in_the course o .a_physij ol ogl cal
2

human i mune r 84pdssdhereotpandrg methads gf serecaing forgovs d’é‘&ﬂ”égsmﬁlﬁﬁl Frotvhish may or

speci fic enoug hnd@eﬁ%%n%dxesr 8ty 8 AfubY inlthe MdatRer® b eirioRs m&&&w in particular
and/or the target protein in context with norpal physial ogical

function. In c&EWo ICN disardaisy suchogs pAghgimesy flissass saébréfédosman%ﬁmnylmd
ant i bodi es thagaﬁb@gycross react with high affinity with

physi ol ogi cal derivatives of “anmyl oi d precursor protein (APP) or WD
2008/ 081008PCT/ EP2008/ 000053 - 2 - al pha synuclein are considered to

exhi bit5 si de effects rel aBAICKGROGMDORTHE ISVENTION t he
physi ol ogi ¢ target structures. In this respect, an undesired

sk i aOACeo RSP e P aatn e bR g BrS B et 3k e
enpl oyi ng pr ot dasionsiflaodgenrsiisiutatedtB cellnwith g marite fageloma aéllslcnedcldnmd by selection
of stable antibody producing hybrids as originally described by K&hler and Milstein,
Nature 256 (1975), 495-497. However, the therapeutic utility of murine based antibodies in
20 human is hampered by the human anti-mouse antibody (HAMA) response in view of their

i

non-human origin. Approaches for making human or human-like monoclonal antibodies
became available through genetic engineering. However, the methods hitherto available
suffer from the drawback that they are not suitable to produce antibodies with the
characteristics of those produced in the course of a physiological human immune response.
25 Furthermore, such antibodies may not be specific enough because of cross-reactivity with
other proteins and/or the target protein in context with normal physiological function. In
case of Alzheimer’s or Parkinson’s disease, for example, antibodies that also cross-react

with high affinity with physiological derivatives of amyloid precursor protein (APP) or



5 physiologically. Side effects not related to the target structure
are; for exanple, anaphylactic reactions, as are to be expected as
undesi red a"g gqre dei side effects of the systemi ¢ adm_njstration
exogenous pr R EHBI08c cor di ng to recent _findings, thi s FEARE éqoglgpugé
the case in so-called humani zed antibot#es, which originally stem
from non- human organi sns, usually frommce. On the other hand,

active i muni agha @ynuwetﬁm@ainbﬁbze@]tmhibitiﬂe eftctveRtedadthe @8RSl R8RIichs bPfe
consi derable r sklof atients dev ing antl bodi es and, T cell
Feaponses whi Al rgEie PREHGHTSw a1t Boh e irSie Svgimatie dscase would

proteins and idowsdgisigcpeeindacedead Hafm;acdangﬁ ems uami ¢onesptal Aedigb b active
aut oi mune res nset 0003%[;l o there is provi_di agents
which are speé MRIEY APy ﬂgst W’m%?@%rﬁtefnn“%‘c@feéd el VaHat ﬁisaroécur

tol eratsed by tohgsidioglealybodyde &E@MRfélaﬂﬁ TEEHEIEJ W@W@M@W]f&nexmple
sent invention is, a identif

bj f h
O int g o gbsaeie AR hOle i nEoifectan e dndesiied G rebed pidseedigs of the

bi ndi ng nol ec}stsanic hdmipastrfiddfakog@nds PAAINS ADaUing & redint BRlRL, ﬁﬂ@daﬂﬁko
roteins. Myre specifically,

B?teg ent | nvent? JF eF it SECHTS FORR R EpoTis M&iGhRyigépally stem from sonshumas
di sease- assoCiofiafiema,ARuAlyefkdin fiRRC iCnl the BhediaRg] 8RBl RiARHPHE bflkblogical
[0005] a)subje ting a sanpl e obtai ne%%froma atient who iIs

synpt di f r ee, FOF TSNS thestopsidarpnis tish ?fwa iesbiieveloping appkpdies and T cell

af fected W t hr@pordés whiskaled reckpned @RysRlogicaliV31ahtd 8F subl pRtehRenll Rt nfhuence
patihol ogi cal | ¥%§| tered cells or ti g@ es with predeterm ned

pat hol ogi cal FaRtangprops wd-uncantrobably e RS fesRRES- f yi ng and

opt i onal I jgo63gol at i Tighsarhbrenda ﬁ&d OPpreFiding aﬁ%&sﬁﬁn&i R speeFic T ﬂa@@ﬁﬁ'&dﬁ’eﬁ in
but not to corres ond| ng.cells Ol’e‘%l ssues wi t hout such pathol ogi cal

char act er i st i @4isger qnd el are fpleratedy the beman Bed%l « hy subj ect .

[ 0007] Known is the fact that, in case of autoinmune di seases,

antib gi es are directed i gég and proteins or
ot herq onpounds such as gl§%&?ﬁ@?(~g§%m$ idcells while
evadi ng the known tol erance nechanisnms. Al so known is the fact that,
in case dfhdogensusbitetpf tstireseateinedntipmes k snetlodc it lidensifying) dratideing ahd
Immunity to tBl%ducing diagnostically and therapeutically useful binding molecules, in particular

antibodies that are direcled against pathologic variants of endogenous proteins. More
specifically, the present invention relates to a method of isolating a disease-associated
20 protein-specific binding molecule comprising:

[0005] () subjecting a sample obtained from a patient who is symptom-free, or who is
clinically unusually stable, but who is affected with or at risk of developing a disorder to a
specimen of pathologically altered cells or tissues with predetermined pathological
characteristics; and

25 [0006] (b) identifying and optionally isolating a binding molecule which binds to said
specimen but not to corresponding cells or tissues without such pathological characteristics
as it may be derived from a healthy subject.

[0007] Known is the fact that, in case of autoimmune diseases, antibodies are directed
against autologous cells and proteins or other compounds such as glycolipids expressed by

30 said cells while evading the known tolerance mechanisms. Also known is the fact that, in

case of endogenous neoplastic developments, a cellular and humoral immunity to the



WO 2008/ 081008PCT/ EP2008/ 000053 - 3 - neoplastic cells can devel op

and can thus effect an endogenous i munol ogi cal protection nmechani sm
agai nst neo St i i ssue degeneration. [00081. The present invention
nmakes use o&‘?ﬁ‘]@%@ﬂéoﬁri sing finding that antibodi es carfEEa00p/a0053

di rect ed agai nst pat hophysi ol ogical ly rélrevant variants of endogenous
proteins, in 5 particular against neoepitopes, which are fornmed due

t o pat hol ogi calebplagiik cellsain el cand b tins effécamnséndbgenbus i@imunological protection

post-transcriptional or.post-translatjonal .nodification, or

proteol ytic pr’%‘?:cg%‘gsinﬁ@g,alrgfmgﬁE‘Ftécgg‘f‘i‘eodr‘?.gcrg?gﬂn'anti bodi es are directed
gg ain tst e?dﬁﬁj e ?ﬁus The mclseinn ﬁww_ﬁioﬁhnal@m'bsagaftm shﬂ@fii?]iﬁg ﬁﬁ&i@:g ltHatJ@{tiltblbiﬁest &dlalso
eviates from nor. nal . i o] ogy, .beco at hophysj ol ogically |, |
rfel evant b%/ lr’ré’ﬁnﬁrelfﬁgd ﬁ&&%ﬁgﬁﬁ%%?%l rg?;ﬁéfvﬁf%% E% F'Eﬁ"%i‘%?“s RSB
of inmsne to ales @stanied @5 WatH1esd efdmid ® CRgRAMH! 14

i mmune respon?gﬁtq neoepi t.opes i% iuch at hol ogi caIu var ﬁgﬁtls%-%domﬁqt red
normal Iy exhi BAPSCERYOR: ftpaglation, o iHS’ﬁ"s‘traé’@‘gﬂPHg‘Eal toRePOiyaEsatiengl aradifieation, or
functional prok@édhpic ﬂwwesz@%; or A5rORB6S € SudhQnti bR 3L il ted U Bh MBS enous
di seases. This is bega se the formation of potentially cross-reactive
anti bodi es i s PEPERT FRER P8 i Preu Sess s Bdesintes o fhgmermal physiclogy,
mechani sms, Wé&%pa&ﬁb@hﬂsﬁﬂ@éléﬂll?ﬂ@l@f&t%ﬁ&s'%&%ﬁ@ﬁg}z@gi%ﬂﬁgﬁecm For

pat hol %gi cal neoepitqpes can escape taol erance. ) e
present® i nventFasHs ! ef‘ﬁ‘”&“‘i’?a@‘@l“ﬁ?ﬁ?ﬁ%éﬁ%ﬂe&?d M he FyFresponding immune
di agnosti cal | Yesporisbes agepidpesid yuchpameRkicMalmaité i ¥6t frABliy Ekhibit any cross
noliecul es, especi.ally .antibqdies and antibody fragnments from
clinically pr&asigEd ﬂ“‘ﬁGIT’FB‘%Y%'(S?@EQ%&BW%%@%%%PWF‘@F@FEPPB??@@\R the case

i dentifiable patbird@itealisbésCTHEES behlsd e Ldhddion RIFGRERtaly ¥RR-feQllive
is thus directed to antibodi es or antigen-binding fragnments "and

( d g :

simlar antig8A"BrkdihEpeRbrabureerenist i the ncvapieliance meckanign pihprges the
epi topgs, i nclasebldpeheRESTRRIhARES resnsdlo$RMEB1RA H0GpRRE B QERleNSiedhlCh
derive fr@ﬁ‘i native endo%enous proteins and are préeval ent in the body
of a patileé MNin a Veaiea f‘e FREPSRI dggntions relatgnttpof oRfivelalappioatteiof Maefifpng
out of their RREAGRLicAlyy HePAPRBEGRY, SRANER¥ntivE RS 8RRy HBRREL I8 M ally
i nventi on rel at e@ 25t 0, ‘conposi'ti ons” conprij sing-sai d anti bodies and to
i munot her apedtiR0dighand aphbeiydraggispis fiom chpteabiodesglertad hupan suhigats by means of

100111Furt her maé&gstioh vidNddnBaadle balRabiifdl s@ldeg. the nethod according
i nvention can do w thout previous hypothesis on the

to the present 0 v ! Us | § . Ol

i dent ?%Oy ?NM s ol MCRIFER! iergien is thug direeted, to saborlips gy antiggrrhingie; fragments
associ at i on WahdisiRaiheheaihlilghdiehd dhichatd cHEdb o fecodfzin®BEHof&Sint N @ing
possibility of thus identifying nol ecul ar t_ar%?t structures hrt herto_
unknown for spEREPHERSS B gisgaserassogiated proigins whichadrrizg ommativr $ndogness prifgins
are excl usi vebyd s pRELES A9 Bl PR LRRPG LAk W8S, | :
the fact that thei? phar_r;acodyngr?i c%gt\gég??laag?dklfﬁtfsﬂlﬁgte%{)?%g%g??@gﬂ?%m
i nfl uenced by aR/ereuhef thedr nosmalphyselegisel cpreitcBurihamenns thepresant inveation rhlgtes

antibady is (o compositions comprising said antibodies and to immunotherapeutic and

immunodiagnostic methods using the same.

[0011} Furthermore, in antibody identification, the method according to the present
invention can do without previous hypothesis on the identity of its molecular target
structure, solely by means of its association with pathologically relevant structures.

30 Besides the possibility of thus identifying molecular target structures hitherto unknown for
' specific diseases, a further advantage of antibodies that are exclusively directed against
pathological structures is based on the fact that their pharmacodynamic availability is not

negatively influenced by binding to non-diseased tissues in such a way that the antibody is



WO 2008/ 081008PCT/ EP2008/ 000053 - 4 - buffered with respect to its
concentration and sink effects thus hanpering the determ nation of

t herapeutic {diGgt i ve concentrations. Furthernore, 1 y
and bi ndi ng%n(é) Ogﬁulles of the present inyention are prefﬁgﬁég?@&w&&g
characterized in that they react with the variant formof the

di sease-associ ated protein in vivo or with a cell or cell nenbrane,
and on a sect ibyHersd with zespest teglssgpeeniratipn atsirkctierts thedhatireeag the déterssnmion
respectively, obUherBQluililyt Frleivd %'Acf:h&%ﬁé.y FuftB&flord Xhe Thadd " thﬁiBFi g
physi ol ogi cal variant of "the cognate protein; see & SO, e.3g.; B Rt
2. Si ncénqlgralep phthe presenivmsisntioprrrepraferably dhdmnteiitediinghaa fidy react with the
i sol'ati ng Mol Qe Fork IRt dighiddal [ fefipeassdamel Ly andy Lissues,

a further enbodi ment concerlns et_ edégaﬁet%i%%ﬁgg?l&%;%qﬁ@r%‘é‘?sllcz%{lcelﬂ)f"r‘(??‘gfﬂﬂ?’ and
Le. di Sease- a$Baésckipref the patedlegically sharadtirized discavdditishue] @sppotivety, byt ohe to a

neoepi t ope- speghii ' : nt_.inventi.qn. A,
particularly g%gﬁg%tggggg%%gﬁn%ﬁ% r&?esﬁl g%ﬁlﬁ%ﬂ Vgﬂﬂqlﬁ’gﬁ'ﬁ? cggnate protein; sec zlso,
ant i gen- bi ndi 6§--Examgpedt t her eof whi ch denonstrates the inmunol ogi cal
bi ndi ng qf@pact eri g, 0 : e i body. char act er j.zed t he
vari abl eqr eg?ons V?ll bﬁ?\h& %rre &@Y ?rﬁfg%tgoge?n%%sr cﬁnﬁfﬁ”nﬁaﬁ%eﬁglﬂh%ﬂmgfy‘“m target
infra. Alter nairyoses in dispasedrrellp aafl tigsgesaa furthen embaiimaa nogensi e agtiged and
chi nerjpc humag; i 4.b ‘ [ ter bein rtjcularly, useful
For di Sanost | B aoppod oty E ekt ricBbleR o gh SRRl mnEh f b6 5 he
conposi ti ons pepspitatiersgedifvantihodbddye wesesidbventorf, r agnent s t her eof, or
agoni sts cogna I rnat el ant aggni,sts of, the ..
sane, an(!@(%gl hods %?p a'g@é]?agl? }grgfgﬁgigﬁ%é%l ?olﬁsypﬁm?hég%ﬂgveoﬁt%ﬂfnhbmdmg
di agnosi s or fragreentthsreod vhizh dewombretes the gmusdsgicat dihgichirati&istit Eofahs of

i ncl uded, whegei j t.of the.co si,tionis.,
adnmi ni st er ed %hg Lalgm%g%( ?lﬁaa%%?%dr% gﬁﬁgg%%%&g“ﬂs e@taﬁ&ﬁf J.VL as set tlor&fH’eTableS 2and
ant i géf- bi ndi g #iraagrieiternagively h ¢hea nttitodylyis cahuinenizeds ivegbgeneiiabn aFshimeric

fragnent, an ") fr t, an. F(al; 02
fr agrrent . or gé\@o%ﬁééca%ﬁ;?%’é ﬁ?ﬁ%ﬁ%‘%@%@# .us%ﬂ[d%r gﬁéé?ﬁ%lF gnethods and
enbodi ment, i §iRd¢ies intaninaint Theoapputir coinpagitienstindiniingeh ahttbody brisaie Figments

i sotype anti bgdy. Y h esepnt_invention. extends to
the imortaliz gﬁoﬁ Gran n%%?dfl’%f/ rrr&p%%g%’ e gﬁ%%&g offtagopiss L, 3{;’? Ygiey and
t hat pr oducesmethedsaftshefyctheompogitivisan tieravantionadialgnosit gtiteatment of a disease

char agperi sti fl : o] . T resent inyeption also
rel at gg to po yr%ﬁ??eggtdlog@gm{efﬁléo Fn%ls%tlnﬁl%%gt Qvek‘evg’r iaﬁb&gec ByiduRs of dhe
i munogl obul i $pmpesition isfadmirdsterad totzqmiyienn in tdeé of suek rbdt@Bnt, Pr ef er abl y,
said vari regi n.ses at | e one conplenentarit)

det er mi ni[ogjgklreegi or;ﬁl ? é@%ﬁg ggmfr}geéa\gﬂgnt:qﬁhegp%%y%bqwg%#émvgrg%?tﬂ
as set forth F(abTakgnemt,2ndifab) Zagmeafty md aAFGbYT Rsgpent ion gnsetherbitigsRmdit:
given in Tabl ' . 008/ 081Q08PCT/.EP2008/ 000053 -5- 100171
Accordingly, ?ﬁé‘eﬁl{r’g&sé%ec}ﬂ\é\\?gﬁf) %gﬁmaingﬁ’t ?135185% s°§2r§g'9‘°e“5f§?ﬁ°§?ls ahiman IgG
conpr B&i ng saisatypointiberdyl eot i des and host cells transforned therewth

as wel | Lihei r he production of a nt.i body..and equi val ent
bi ndi ng ﬁr}gﬁ deul es%\ﬂn%frzélﬁﬁ e{éeeprg‘ geé‘gf"fvfﬂc\,“‘ﬁ“o‘?‘%ﬁé%glpﬁfdﬁﬁ?%#ﬁa Léﬁ"gn B memory
i ndi cative arighmphocy@umidt® vell, frenpeaivelystadeoducenthpantibddly! lavink @e d@stinct and
di sorder of tLng brcﬁglrg S 1h as ﬁAI F?Ph i mer's di sease and Par ki nson
di sease. [001 € an |rbo§°15y, dic SEﬂwobul in chain(s), binding
f ragment @0déler eof Tamgreadtiigention also relates to polynucleotides encoding at least a variable
30 region of an immunoglobulin chain of the antibody of the invention. Preferably, said
variable region comprises at least one complementarity determining region (CDR) of the
Vu and/or Vi of the variable region as set forth in Tables 2 and 3, inffa. A corresponding

set of CDRs is given in Table 4, infra.



binding to said anti body can be used in pharnaceutical and di agnostic
conpositions for imunotherapy and diagnosis, respectively. The use
of the fore%gi g con803|t|ons in the preparation of a nedicanent is
however pref &t 18H%1%8 [ 0019] Hence, it is a particul ar SHFEEFR}004SRe
present invention to provide nmethods for treating or preventing a
neur ol ogi cal di sorder characterized by abnormal accunul ati on and/ or

deposi ti ofi0tf] a pr deeirdingly, tl‘raepresent liradentivar a&wsm&ﬁ@h@% Vdtd}® Womprising said
e protein. The

interfering w tur.al of, the res

met hods conpr i égnﬁ%‘?ﬁt@?g’s éir%loﬁﬁélgfr% ?@E@.@Fé“"’%}ﬁégﬁﬁ %F%Hseoff’r thp production
anti body or amfammﬂyodi&mﬂeqmvarmt bmdi&abﬁlosddﬂbﬁwmlv\é}e&;%cﬂa@or%éoepﬂﬂﬁdslﬂﬁ@'éfe
binds to the paaf? grﬁ? fog ﬁOf t.he Eraoteln r the protein deposit
with a substafti® YHrarsaRys Oﬁf‘flsfc”id ! PRAQURE o7 5y dirardes § Siedrag pechias
form of5 t he pmzlzemmrsldueaemcemmmd desginedi rrent the present invention
provi des [g@tsggods f tﬁ)a %g%@aﬁ-a %‘ﬂ |OWI ng the onset  of
di seases ci at e lPlﬁ %??E‘P‘Eﬂﬁs Hereofgnd antigen
anyl oi d beta peﬂtngd& shifl antilsidjc@€ be usdGh pB:ﬁ'mééeZlh&Hl BEd dﬁgﬁﬂsﬁ@@&ﬁposmons for
e et o g e T O At i s
angi opat hy, *PH@OWB‘P% g in the
conpri se adnmi pr&pﬁzﬁﬁarrl@faaﬂed&fafrﬁ@ttlkl@w@eﬂﬁ@f@irécﬁtl on of an anti body or
ant i bo[ y @@Irg vat i v to the sub#cect the ant i body binds to the

pat hol form “"Fh& %P PP H‘%Pblfﬁ ;S‘iieoPréfcaﬂt g Rt to revideymgtheds for

affinit y t han trE:;ﬁerhE pieVelBhg »AygbRERY cﬁé‘drdé‘r%hﬁh&énzte@ F%H(%Iﬁ‘la[‘ taccu{cnulatlon
reat nent oO

Sinmilar therape :5‘% %spt}lo ches are enV| saged for the

25Par ki nson' s B ‘P?u%tq HEEBnndhyreabaervony sysiert wittut mircésing with the
di sease, cyst hgtufl BERIHS of @&G&E&ctﬁc PrEAS eTIRNFetnbes Eétﬁﬁhsc admlmstermg an
[ 0020] Furt her gnmhodi nents of the present invention will be apparent

fromthe descf "p?fw‘f)ﬁoﬁ‘“ﬁ%tfa“f’ﬁlolf('ﬁ‘wsam‘ 98| qrranfipoderdepTation tQ]ﬂl“ﬂ' IR PRANEIRICS:

WO 2008108100&@1375&353%986 Qﬁl@@ﬂﬁologx@al -forrfVio¥ he bro R GFEheSprg{eﬁlea&%mt with a
| i d pl aques._ | nmunohi st ochem cal

1 tibo
cona ng W | DSBS REher AR Rt pd JormiAL VA Ipicat BT O She proisits v

brain secti Onpre&bri:dbﬂﬂB@Hﬁlémmh@@’ééeﬂﬂhﬁenWoﬁ ﬁo%&ﬂﬁé@&is?&lt}e&lwﬁa}&&ﬁﬁg or
Al zhei ner's disease_reveals anti-bodies that bind to beta-a

pl aques conf i P REWEHe Qnieh ohulissases pesasiatsd gathribe aerumalatipe ad 56106 of the
[0022] Fi g. 2: ahibidostlypeptiaé sk sﬁb?déf Qﬁé}béd AlZBRGM et PN SHa8S Dofrn's YRBBme, mild

antibqdies. B: Control stainin known anti body agaj nst human

tau. Féalthy FREHEIYCSTBREREY. Coh Reca ﬁm&m BRaiPRSthYy (yasrulaF slemprtid, | rawlij-infarot
tangl es. hnnuagkhingh OTRERbGAds DRt d¥ehiNtktbdhgBiN JrR@ e @8ndehi®Mon of an antibody

or antibody derivative to the subject where the antibody binds to the pathological form of
the protein or the protein deposit with higher affinity than to the normal physiological form
of the protein. Similar therapeutic approaches are envisaged for the treatment of
25 Parkinson's disease, Huntington's disease, Creutzfeldt-Jakob disease, cystic fibrosis,
Gaucher's disease and the like.
[0020] Further embodiments of the present invention will be apparent from the description
that follows.

BRIEF DESCRIPTION OF THE DRAWINGS

30 Joo21) Fig. 1: Antibody against beta-amyloid. A: Human antibodies. B: Control staining

with known antibody against human beta-amyloid. Clinically unusually.stable patients



heal t hy subjects on brain sections obtained frompatients with

pat hol ogi cally confirmed 10Al zhei mer' s di sease reveal s anti bodi es

that bind to neurofibrillary tangles confirmed by a known anti body

agai nst hund¥P $048{081908023] Fi g. 3: Anti body agai nst dyst rPEEEFP2008/000053

neurites. A Human antibodies. B: Contr®&t staining with known

anti body against human tau. Heal thy hunman subjects contain antibodies

to dystrophi c vR@Ur iAIfRimd MU IRRAS! ogg}ﬁghcagrg%tﬂwl q? %étg_aglpfohpo%&[% ..

from 15heal thy subjects on brain sections obtalned frompatfents ‘W &

pat hol ogi cal | phisterbgmigakstiniag with antibodigs Som elimigally vansualipsiatds patieats on

bind to dystreRiH fcheMdbtdied fdi) gdtekis Guit :at@%%icgeg)!onﬁigﬁ%ﬁzheimeﬁs disease
I nding O

bet a-anyl oid. The figure shows specific bi reconbi nant “human
NI - 101. 11 ant FeY&dly aphadieehati bed i befa-pingleidapledqueniconfinmed (hyus adwry antibody

st abl e sAl zhei gRJinss hithaL@sLaR@Abizent to brain beta-anyloid plaques.
Brain sections obtained froma 20 patient with neuropathologically
conf i r med"®2 hei nefigs2:dhniibadwageinstnayrofibilery itngles rAddmrnratibodiesnBnControl

anti body at tkginidadivgatiIedwaoRGEHY: (Holy oo Wgfoll : -
bet a- anyl oi d pl l_qug_(ejs W th co_ncenty; g%a?’%nz‘“%‘@%%‘ p%?égt@dgg%r?%h%%ﬂms_comm
affinity bi ndripodegspmfigrillay taglesl hgnwhw‘eemmtaﬁaﬂatuﬂmﬁmm:agdles from
NI -101. 11 ant wWoofy stifeheLR j: ' I near
synthetic N-term %gl Q‘Z%e% ab%({)}?/ %/egié%tsi [ gagﬂﬁgrloth %{SI’%% %Eh%%P%lly clititned
recontlnant anddhpiowy's disassasevenls anttbodies trabbipd toi rbuxofibsllanifanglan notfiched by a
conpet ed by S8 - I ved pol ypeptide representing
positions 1 'It\lgﬁm at B!():dn pn?tr}{gﬁagxag up to 1 p.M [0026]Fig. 6:

Reconbi ndM23human Re-3:0tmtibediagaitsd dystropbio guimites A& Hundropmioiliendd: Control
Abet a epi t opegls ' r L 1 ol Il  Binding.o .
NI-101.11 to %%{Eg%a%vghrryq%‘fg %ﬁg%eéég rhgat nlt%é??]u%solﬁ? E‘é‘%ﬂq‘o%‘g’é“é’%p‘é‘%“éa&‘
by Abetal - 42aftibpdips & Bysrophie neyriesar Insyurohistorkemited tsteining! ¥ithmntibwelies .from

15 healthy subjects on brain sections obtained from patients with pathologically confirmed

Alzheimer’s disease reveals antibodies that bind to dystrophic neurites.
[0024] Fig. 4: Antibody against beta-amyloid. The figure shows specific binding of _
" recombinant human NI-101.11 antibody that was isolated from a clinically unusually stable
Alzheimer’s disease patient to brain beta-amyloid plaques. Brain sections obtained from a
20 patient with neuropathologically confirmed Alzheimer’s disease were stained with
recombinant human antibody at the indicated concentrations. Antibody binding to
beta-amyloid plaques with concentrations of 50 pM suggest high affinity binding,
[0025]) Fig. 5: Binding of recombinant human Ni-101.11 antibody to beta-amyloid plagues
is not competed by linear synthetic N-terminal Abeta polypeptides. Binding of the
25 recombinant antibody against brain beta-amyloid (0.5 nM) cannot be competed by
N-terminal Abeta-derived polypeptide representing positions 1 to 16 at concentrations up
to 1 pM.
[0026] Fig. 6: Recombinant human NI-101.11 antibody recognizes a conformational
Abeta epitope that is not present in monomeric Abeta. Binding of NI-101.11 to
30 beta-amyloid plaques on brain sections can be competed by Abetal-42 fibrils but not linear
synthetic Abetal-42 monomers.
[0027] Fig. 7: Recombinant human NI-101.11 antibody does not bind to linear,

monomeric synthetic Abeta on Western blots. Preparations of monomeric Abeta were



[ 0027] Fi g. ?: Reconbi nant human NI -101.11-anti body does not bind to

| i near, nononeric synthetic Abeta on Western blots. Preparations of
nmononeri c Abeta were WO 2008/ 081008PCT/ EP2008/ 000053 - 7 - separated
by non- denatft t8%HSPMEE. Bl otted protein was probed wi t RCRERZAS/000053
reconmbi nant anti body agai nst beta-anyl-¢i-d and control anti bodies
against N termnal |inear Abeta sequences (6E10). No bindi ng of

NI -101.11 to %%%rb-&'%oéﬁ@&aﬂu}?@%A .%&?eggﬁoa‘%lhivggP%Sé%\?%%gn&%g&%ﬁrﬁm

that the antibody recognizes a conformational .
[0028] Fig. 8antjigdnpazainst bete-amyloidendeanirobamitbodias aidinst iNal termmipdl dindar Abeta

fibrils prepaggd 1t RE s : ' that i eta,;
fibrils or rmnégrr%d;ci%gmsﬁyg{]hgﬁiﬂéﬁéﬁg?ﬁaﬁ{:%%ﬁédtg gﬁédgﬁﬁﬁf g%)é %l ygi%e%e?eé:@a' This
equal coat i ngokFeryatien sgeaatsitleat theanbladg decpgrites peonfuimatianal Abstampitope.

ant i bogli ai nstgshrai thatr. Mol : Ll . .

concen?r g@izgﬁs. Bi.Fn’g'i%ﬂ*é‘%?‘iIﬁ@”&%’ﬁ%ﬁ%#@%tﬁ%@gqg‘gg’.‘%??”%rpéﬁpﬁre‘i from
bet a- anyl oi dSyigete tAbriadi4d| peptigesoi Bynttielie iAbsta( Blpds of Gronsuere eg)thdtis Abeta
nore than 1004, ' 1. - il led,.
squar esy . Conf Pt FEES0 pgSaiR SAH Boakd, ARANTNALE 1ARELEL Wik refpbinant
Abet a (fil | edhwhas aipodiemagafinst brawebdta-groylbidiat ithe indispted conceairet®ps. Biiding

suggests that o r J )r i.qnal ito Lch is
190 prosent L Pi by FROAH ERRsh B AR 3Rl ARG Cofen
Abet alpept i desavares) ig 0OZOthE Y0 thnes/Aigherds comparsd toamactdmeiricyAtefa (filled squares).
r eqonbl hant hé&‘iﬁfb[;] N)ﬁb]o?} 2%&4? ér@ﬁ?fgﬁ Eﬂdé:ff)l rlnblrllo%e.ri%%defal @fﬁ?@ Qicl%‘g)l?m?c{ less
wi tth any of its p 1¥S|o ogi cal derivatives occurring in culture

cel I's. In conwelhtn fikrds (dpen ciieles)o| Thisruidesid yhet 6E10) .11 herbghizescdsconformational
el lurar currange PAREudePbreie B bbbl e b g GiREAH: Ao
cross-reacti vpapidesf NI -101.11 to physiological, cellular full-length

APP. 120 (@%}Zm Fie. ot Ofsit S&%ﬁviﬁ{ oPE{L%BHlp ;_hu 3 %:1%%{ Qentibody to

NONOMET | ta via“size exclusion cHromatogra Igures A"an
10B show no béalidianfpllelength AP bor ithony afituphyebiized domttivel oantridgdn pultuped

nmononeri c Fl TCyl ahe -4 i LOre 10 ha rom L.
bi ndi ng of an‘fcﬂll%’o@y&ggﬁﬁgﬁg{:onrtrélc%ggh?@e(gtgbjIﬂ?aﬁélgf% %p?ﬁ%b@acﬁggggﬁfm%d
t he C-term nuNI-b¢1.1Axe fidl-leR&th [APTIiksEnt gt celldlar sCofaqee is dbbamn HebShtadeonstgte
that bi ndi ng gf i.body. i i body di rectead i_nst | i near
epitope at t hzgcsﬁt@ Ianrs %%%%lsvggfjo Qﬁég@ﬁa co3?251%%81{;:%#%{1@%11%53%1%&}2% upon
pre-i A2ubBon wi thig.ekbe€s sbomuentd bindion of AFl- 19did nter menodirek as lptp viaddz:
whil e pre-inc d ' S$ ptrati f these er j.C
Abet a pept i deé%@télﬁgg a§| c?n%g?%?lg’ %‘%ﬁ%pegggf‘i aélﬁ lkﬁns %‘%nflbl ‘?‘%%P@oh or an
[ 0032] Fi g. 12unré&atadicangrobdntibibdylio inohGermITCHlabeRd ADBB1 146 wWhilaFigued 0Ciskhyves
obtained fro S J el of. Al zheiner.s disease.
(0033 i g | 1o RrraohiRA bl MRl SicoBlipdl f SR oifas BRRAE Ty e
NI - 101. 13B t oCdertnnfus of Abetanyl oid fibrils as conpared to nononeric
Abet 425 Yﬁ%&f]oos10%8Q§E%&%§%%%%ngg gl?o?i’wing that binding of antibody 6E10, an antibody
directed against a linear epitope at the N-terminus of Abeta could be completely blocked
upon pre-incubation with excess concentrations of monomeric Abeta peptides while
pre-incubation with excess concentrations of these monomeric Abeta peptide preparations
did not abolish NI-101.11 binding.

30 [0032] Fig. 12: Binding of NI-101.13A and NI-101.13B to brain sections obtained from
Tg2676 transgenic mouse model of Alzheimer's disease.
[0033] Fig. 13: ELISA showing preferential binding of NI-101.13A and Ni-101.13B to

artificial amyloid fibrils as compared to monomeric Abeta.



- 8 - [0034]Fig. 14A-B: Figure 14A shows the binding of reconbi nant
NI -101.12 to synthetic Abeta 1-42 peptide via ELISA. Figure 14B shows
NI -101.12 bivisligaglesiets conpeted by excess Abetal - 42 pepticgfproosinoness

[ 0035] Fi g. 15: Reconbi nant human NI -101, 11 anti body agai nst brain
bet a- anyl oi d 5crosses the bl ood brain barrier in a transgeni c nouse

nodel of Al zheinmer's disease, and binds to brain beta-anyloid plaques
in vivo. 88B6] Fi gFigabia-B: FirareoHi shaws tha bindisg NI recombinantafit i0bdayo synthetic
| nproves abnom;@tlal 42 |

of Al zhe mor 2 & B RS AL ELI, P10 e L PO B VRS BRAPLy
weekly i.p. wh¥sssibetplkdd rgaidebody for 2 nonths. Y- maze 10behavi or al
testing erfor dibe 1B L et

[0037] Fesh7! " BB Lpy Kol BubEl ORI P snihc ot oA blE Ry o
anyl oi 8 pl aqueressy thedioqdtezin bryienind mgeeameuom nie@el af1A lzIdimdrsldigehsec amd
cross the blo 0 beta-anyloid deposits in

NI -101.11 tregi?g%%%kdg%t}&%e ?fouﬁ;ﬁ&ﬁ Q“\%ﬁe‘}?eas no such staining is

vi si bl e i[#P38hi mal sFigr elét‘\eﬂ: vﬁemnblh@t hivmean dB+0L.0F  antibotio dynptavig kbnormal
panel ). Reconbj I f

bet a- anyl oi d b agﬁg%ﬁggi? I?? tgI érra % ‘t]'r é’r%a% ?%g%ﬁ@gﬁ%%s%{s@& 24 ﬁnonths old
[ 0038] Fi g. 1854'09&@@ nuee wensUireated tweokly vipt withll3- m@kg hitivoeg for2 months Y-maze
bet a- 3yl oi d | ngo Red
pl aque Ioad ab&?qg}ggte?tﬁe@%ﬁgp%f%ﬁﬁ |b3%ﬁétan§)a ;,I;-D: giheg}}% tﬁ%&e%‘%n 50%
conpar ed [#8671 he cdfigr bl: Blepd b@dybamerameadrmn rmdi slec2@iop M ramey\Wid tplegyesUy

=0.02 f f
Poriox and pobierprinitidicl @hloPRECRITMEL' A b BPvBOE pRTm badidpaling
200 um (C-E) tpHietsfdnaploid depoaitsainpl+ 191 ﬂéttmttdsmae ﬁbﬁgp&ﬁei)@mateas muisnch steining s
bet a-anyl oi d Qgﬁ{,@eﬂ als %ﬁ?@ rl“('.l@f Tg%h%aﬁqyrap 1 Aa o%?'"t%ﬁ%zt Cpea?nelgﬁgcomb ant

average plaque size treate are

to conmfrol trh;latl@dl\ﬁﬁl)hﬂil santivedyn redhées neginUbsts-amyloid cpkiquqo:hﬁhdoaﬁdrosystcmm
pl aque area %%auﬁéi{ttf%o%ogthgog for plaque area hi ppocanpus; p=0.047
for plaque nu cortex 047 for plaque nunber hippocanpus;

p=0. 009 B8l aqueFigi 18 E@ﬁ!tve)dmlrpm&amgw’itbrN];el(ﬂquerelduncbd:reta-amylmd load in
hi ppocanpus. 1

by decreased %ggﬁeg%g’ osA %ngi%%&grgg&P ?gé}@%%@ {%?}(?aﬂa (i o%‘?eqfsagme%m
ant i - GFAP st afeduatigny eof embeed than s5jhi domparetl toe thec torgrl i antibody treated animals

20 (Mann-Whitney U; p=0.02 for cortex, p=0.009 for hippocampus for ThioS and p=0.009 for
cortex and p=0.04 for hippocampus for Congo Red analysis). Scale bar: 200 um.(C-E)

=

Thioflavin S analysis reveals a significant reduction in beta-amyloid burden (C), number of
beta-amyloid plaques (D) and average plaque size (E) in Ni-101.11 treated arcAbeta mice
compared to control treated animals. Mann-Whitney U statistics: p=0.02 for plaque area
25 cortex; p=0.009 for plaque area hippocampus; p=0.047 for plaque number cortex; p=0.047
for plaque number hippocampus; p=0.009 for plaque size cortex; p=0.009 for plague

number hippocampus.
[06039] Fig. 19: Reduced beta-amyloid load is accompanied by decreased astrocytosis and
microgliosis A) Quantification of anti-GFAP staining revealed a significant reduction in
30 the number of reactive astrocytes in the cortex of NI-101.11 treated arcAbeta mice when
compared to control treated transgenics. B} Quantification of Iba-1 staining showed a trend
towards a reduced number of activated microglia in NI-101.11 treated mice in cortex and

hippocampus. Scale bar; 200pm,



30 the nunber of reactive astrocytes in the cortex of N -101.11
treated arcAbeta m ce when conpared to control treated transgenics.
B) Quantification of Iba-1 staining showed a trend towards a reduced
nunber of adf® WAYSd0Ki croglia in N -101.11 treated m c@CIFEPIGHR08IS3 and
hi ppocanpus. Scal e bar: 200um WO 20081:081008PCT/ EP2008/ 000053 - 9 -
[ 0040] Fig. 20: No increase of brain mcrohenorrhages after two Months

of treat pgyo; W t h ¥ig CATNOIARLasO VTR Nicr R mokths BenPlifh

arcAbeta mce with proven nmassive co_ngo%iﬁl Olilrgziaéaégry oi d angi opathy were
treated weekl jecpmpinantj humag Wyl gl laantibpditly 24 sronthsnaddtaneibeta mice with proven
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[0041] Fig. 21: ' ~E”|gﬁﬂl 104, 11 anti o iphi i St h :
formati on of _co s@ﬁ?hﬂe}% 1 et ae%ﬂllatt)e:si %%r%%lﬁ%\gl%t?q?%%*h}gme@flel&lé 3‘% result in
reconbi nant himgaseflifreqgened of mispilowdiyhages. Stede bapr20pki on of Abet a

fibrils ipssayeg, by L T:ir%.l /] b t.o .aggr.egat ed.
Abeta bY ugr escglﬁge é’na 3%1-?15519 0% Flﬁg.id]Z];: a‘ﬁ%{aﬁ%d@?&?}%&%&ﬁanm of
dose- d8pendensynBistig dbgta Eiiils inhinel Tibe Alfett af re¢@mbinant hfunby NI-40by] Bifibady on
mcroglial cel \gﬁ?] : Lok b tion. of r

recept or 153ys][1 ![e Zonqn . ﬁ%ﬁ& %rlf%tiilrlélj{g%g{ahrsésag}gdo@e&n%aglg})n%glﬁd%%g%ﬁ@ﬂggogaﬁﬁﬁaa&d
r ecept or - medi AbdelbypHugressynassngyss. Abeta fibrils. DETAI LED DESCRI PTI ON
OF THE | | ON Ig:Pebs nizti-0ns A e.:n th 2 Ler
P A S R e e L G
exanpl e, "an fbrils bpdy-2 nigroglied eely wsintasured ppapsienibition ef dte swoveager receptor
anti bggi es. A@st%}ﬁ(.:thllla?.ll triggers potent dose-dependent Fcgamma receptor-mediated

phagocytosis of Abeta fibrils.

DETAILED DESCRIPTION OF THE INVENTION

L Definitions
[0043] It is to be noted that the term "a" or "an" entity refers to one or more of that entity;
20 for example, "an antibody," is understood to represent one or more antibodies. As such, the

terms "a" (or "an"), "one or more," and "at least one" can be used interchangeably herein.
[0044) As used herein, the term "polypeptide" is intended to encompass a singular
“polypeptide” as well as plural "polypeptides," and refers to a molecule composed of
monomers (amino acids) linearly linked by amide bonds (also known as peptide bonds).
25 The term "polypeptide” refers to any chain or chains of two or more amino acids, and does
not refer to a specific length of the product. Thus, peptides, dipeptides, tripeptides,
oligopeptides, "protein," "amnino acid chain," or any other term used to refer to a chain or
chains of two or more amino acids, are included within the definition of "polypeptide," and

the term "polypeptide” may be used instead of, or interchangeably with any of these terms.



terms "a" (or "an"), "one or nore," and "at |east one" can be used
i nt erchangeably herein. [0044] As used herein, the term

"pol ypeptide’ LS I nded to enconpass a singul ar "pol ypeptide" as
wel | as pl u&?kuﬁggﬁq@gepti des," and ref e[\és to a nol ecul é%%ﬁﬂ’%@&os{’)f
nmononmers (amno acids) linearly |inked by ami de bonds (al so known as

pepti de bonds). 25 The term "pol ypeptide" refers to any chain or
chai ns of[084fb or nbhecternipoldypeptidds js adsodnteiaied towefer tethe prodactaofpesédpiession

ol | gopept i dos "RHBATs o Mo BERlde Rduainl Riork: {iion obRBYRET arspdaion.
to refer to apbdspharyletiorghamidstiof, dedyatuaticir ey dtiond aeitelling/blotking  groups,
" pol ypopt 1 e PR Glivabs & mnoRiont B ok ar R gEEBY R FERD oot A
these terms. pMEPPEBBHABHOOEGRET HER200GIAMIS3cal s%%c(jeor{p%ﬁl?fe]dﬂ}&e&ﬂ%ant

"pol ypepti de" i | so. i.ntended to . refer tq the u :

poOSt - expr essi gﬁﬁ'}?go(ﬁy £ Pt d P@ﬁ’gceﬁMLf}h%mﬁfﬁ'fng@ﬁ 24 }gﬂfllﬁg PEdeiR geidisesue: It
limtation gl yepbykdakiatd,in anahyinat, imiudingheeshisicslsatthanr, am dation,
derivati i.on by known pr.otecting/ bl ockjn [ OURS, oteolytic
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pol 3(;pep:j i ge Maupreh 20 dnemi;mt;:azis d;)]n’rﬁtrmﬁor’t&tt;nt{r@!% i ﬁitoegil O@br zﬁﬁﬁ_d,lr Zwtc@&norel:, SPO ar
pr odu y reconmbipnant techn ut i.s not necessarily translate
from gsdesi gn@?gg?ﬁg@loéfl}?ma(?f gﬁ@@éﬁ@’r‘?@e@‘f‘? aolsy %ly@"é’ﬂgffsaﬂ’@’dﬂ‘"’r"ﬁ ned
manner, i ncl uthraeglitynsidaeiriseadiurs,y altHvagh They] QO 4kl AncdEsatIe Halvel esuell sirh@ure.
i nvention may

e of.,a size bout or,nmore, 5 or nore, 10 or nore,

20 or nore, 2%‘96?39 Vit dg{in%bg?@e-d%gcrg}onw,c ﬁﬂdeeﬁﬁc}E’, aszfi’_(lﬂeér and
golr e, 50_0d0r ﬂxﬂypcﬁﬁde@,w}ﬁclﬂ&ﬂf _ n@trpo%ﬁﬁs&a dég{ne@ ﬂQé@diﬁ{enﬁ?&faﬁsttﬁﬁhﬂ@, b@ﬁaﬁﬁr caﬁ

ol ypepti des ve a defined three-dinmensional structure, a oug
t hey do not ng%ﬁk%%%wmﬂm%éf&mf E?‘%WH?T@ and sig hskemrer toss Ufldpdg As used
def i nesl t hr eehdébinRhstenm flycdpdteld keférs tod Roteictigl@rto hlleASordeRh @8 ydraAdfoiety
pol ypepti des ﬁ\]/ni.ch dﬁ dQOt possess a defined fhree-dinmensional, . )
structure, but@HSEYAEReCIR eI ViR AN AXYRFIIFONBIINESY & gitopgl-eqptaining side chain
conf or mat i onsof aanchimy #id refitud; eg., k Serits rasiuobfithspAeibsRedded herein,
t he term@{%]coprot in,,re{erﬁ to a. rot%’n coupl.ed to at | e%st ane -
car bohydr moi et’? niPlafed” pelyneptiderra fagment piagen %_dW‘ii‘“&W ere"fj‘smtend"'d
oxygen- cont ai apdlgpeptiderthatiid io Geis-ramPd] aiiliun BophiiBulsavdl ofurifibatAiis tequired.
aci d si due, . e. ?’9{'@23 serine, residue _c?r an asparagj ne residue.
[0047TBy an “F¥o _ ’_%‘of?%&'ﬂt??}@’em % ot i’ﬁn’é’ﬁP,"ﬂ/é‘f"P’ar‘l@znf’é‘f’e or natural
derivative thaiveoimd:s ReéRIVIREIAPREALEPEHERIdENRA Préteil®bxprédsddifi host cells
natural mlieu. No <F)ar if%glmﬂr | evel of purification is required. 20

y

For exanpl e, &R PRYETLE 58 PPTREEdc o the NV Eigeds MR IREIVE O Aeompipant

or natural enydlygepiaRs ivhidRee Qs ibc sdphtated PR bR, HOIVRAP b dRStaRly purified
proteins expressed .in host cells are considered isolated for purposed

of the invent oY SWLEblG g 6 or recombi nant pol ypeptides which

have bgefomEgpar at edso inkRgdd HRlypptides oBE giegénk Yavertioh RS AMendl defivatives,
purified by any suitabje t(fat%hnl que. 25 [0048] Al so incl] uded as

pol ypept i des TRIBHET Fariaais At the fryegeinesnlyarraides, aprhany cambigaionsbsreafe She terms

"fragment," "variant," "derivative" and "analog" when referring to antibodies or antibody
polypeptides of the present invention include any polypeptides which retain at least some
of the antigen-binding properties of the corresponding native binding molecule, antibody,
30 or polypeptide. Fragments of polypeptides of the present invention include proteolytic
fragments, as well as deletion fragments, in addition to specific antibody fragments
discussed elsewhere herein, Variants of antibodies and antibody polypeptides of the

present invention include fragments as described above, and also polypeptides with altered



anal ogs, or variants of the foregoing pol ypeptides, and any
conbination thereof. The terns "fragnent,"” "variant," "derivative"
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occur t5 ng ani mey Behulstiteed Yathistame OfontddtidcWesy Be sabafudted for @éﬂneoaxﬁ%%me

For exanpl e, dr e. may be substituted for proline;

5- hydr oxyl ysﬂ%yh%a?r‘gﬁé‘ﬂg‘ﬂ%r Y6t ed for |ysine; 3-methylhistidine
15may be[mafst i t UtTRE e phllyadcledtide®;is ARABRING AR PRk difhodlaPitdidddRihshail
serlne and orn|t i ne. may be substituted for |%SI ne. [0049] The term

" pol ynucl eot i FPlupluelscasifsqandeleride #p asolated rie Q’Lﬂ%f‘rmﬁ’ﬁ%‘}l%%c%wt £E>
wel | as plur alhesaa@blemma@lmm S flashd QN%\&@%;é 951%&%&@@&@@@%@ a

nol ec e or construct rressenger | asm d
(pDNAFY A pol SPRYRAiRRAL PE%SP hond @@ ngn—cgmaeew Pﬂqd({ﬁg|,anam1de bond, such

phosphodi est efs fHeish fptide m&m%w Ngthe RARA thucRicGcid" #FerdFhtlforB 8PMore
such as found |§ pepiide nucleic_acids (PNA)). The term "nucleic

aci d" refer tBCKifAcHhEEeBEEES. PHEY 8F RN, fregracaismpieeat inba golynpylgetide. By

RNA fragment Stisopfeas @itleichcRl HObor dﬁﬂ@ﬂe&ﬂfehg%terﬁ!d al fRleftt £5H nBNEhIE] BNA or
acid or poly d a_nucleic acid mol ecule, DNA or

| eotiide iis inten
RNA. whi ch hglgsﬁe‘ﬁ]i‘fch Eff?d?&%faremoa?ﬁ frony itp, BRt{vg EUWFARMERn FOR EXacml: a sseampinant

a recpsrbi nantpolygfciestldyRuEdda R An0ati8AEAdhathedth ﬁm&dt&quorfsﬂﬁ;eahwed 3z the
vector is considered isolated for the purposes of CIpresent

i nvent i on. FURRRESS G erpesent ipyentio. i e xamples 9@@&‘%@ rpdyrualeptifiganclude
recombi nant  pedonibih BRI RER ofidRk Hfaﬁa'tdﬁﬁ:q i ﬁbt&%g&glhg Qs J}%ﬁﬁ?ﬁﬁpﬁrﬁalﬂror

purified (partially or substantiall pol ynucleot | es In

| sol at ed RNA Sibytasdiaia olymesientides in sp uvlen olsolaied\RN4 enaluqales inghide ¥ pvag ool
pol ynucl eot i dgs, RKAtdARsd ;@%@g& AUNEBRAd: Bf¥ne bRQUEHGEhBR] HAMEH BOLEARD ides
30 or nucleic acids accotding o the present invention

i ncl ufe such arBreeinncds ssearding tthepmschidnyantipt futhenincheitist¢honglecules produced
pol ynucl eot i u r

E enont | such JaigicBfl e SUGGE dyRleddfe B oSt By b’ SR RERY, o
term nat or. wlazwsmm@mmmalmmb@dmgm, or a transcription terminator.



[ 00501As used herein, a "coding region" is a portion of. nucleic acid
whi ch consi sts of codons translated into am no acids. Although a
"stop codon" (TAG TGA, or TAA) is not translated into an am no acid,
it may be covisioossemst o be part of a codi ng regi on, butecampobs@niss ng
sequences, for exanple pronoters, ribeddre binding sites, '
transcriptional 5 termnators, introns, and the like, are not part

of a cod' Legl onag J%g r@femr%omgwgpnﬁ%ga %o o b hiGei Y el ch agnigsts of

&
|nvent|o be present 1n’a singfe rde construct, €.0Q.
on a singl e vewsiony translatedninte apdncatcalsplthongicd Batdp @bor'qTAid, TGAS ;or TAg) is ‘ot
on separate ( )an\, ern cont.ain
a single codi %%rfsgageélﬁngtto a?rﬁxtl £c§d 6%%31 e consids s:éeré ?% rpgﬁ 8galcﬂmgﬁ ¥ ’ée§f°8hl§“t any
e.g., a singl Bankingt @frqumps séqnawatreley PENDGCS msmmmwm:hg)buésg ﬁ:ta.n&ﬂptlonal

heavy e¢hain v |rn bul
variable regi %ﬁh% nga%‘%b?%ﬁgmge veetor ar?yﬁﬁg?dé%% f@en (—jr?mrﬁﬂéjlméf goding
acid of the i wgem piche ptagpnemwnienh@tk@pdsmgmamdh@ubhgmmnstmﬁ fglon
fused or unfu u nco a bindin nDIecu
ant i body, ? r?e%%%togvgllrl “an ?p%‘r e Pf} s v %mftﬁ"g?se(f% o&@%‘gmﬂ
codi ng regi ongcctqn&: | Rucbberwiord; ot vdcto:mhatormam asjegla aidﬁri'gadgaeﬁ map Sorfrise two
notifs, such retor tlde or a eter ous
functi onal doﬁ%?ﬁre%ﬁ%gﬁqi%nste fals’f!i1g W’%‘ﬁf?atafai?' erb°8 31“8'6“(05[?8“1’“
or nudPei c achaivy shddbhlAaribble trbgor asde amﬁmB‘hb@qglcﬁaunﬂlugmuehﬂ@tviaﬂﬂ:le region. In
conprising a leic aci.d which en des. ol ypeptide.normally ma
include a pr o?r&éﬁgp EndFars FONEHCIey 5%3(9? ilbﬁeg‘n a%ﬁ ‘?f& AFs PRERR E%‘Pit ?’fvﬂ’de
el enent s oper lairylogmseodiat edbionis! dithanfesedfor pifideod inﬁgﬁlf: Qi @Acdindn binding
oper abl e assogciati,on_ is n_a.codi i.on f r r oduct
e.g., a pol yp%lp Fde, 2 antlghd?og’i g?%"&n%ﬂargﬁé%g ef‘??&u ?I;{egﬁg,gous coding
sequences i n spiohs laclmda/walmut bmﬂhthmepﬁmhtm&hmﬁts(ﬁ'nbﬂﬁ GENSs 4caeidpisignal
under ,t he inf ce ntroI regul atory sequence(s). Two DNA
1 u‘%ﬁgﬁges or aqleT(;) 0 OFI)JP [ﬁa'Le 1%2%{6&11?

fragrrents (s egi on and a pronoter
associ at gisther ewiin bértahi echﬁﬁmerﬂb the ppbmoeleaide o' micleid AEUBDION Bf the case of

pronoter func |nthetransc ption .of rrRNAen odin t he

desired gene %tjg‘dﬁc?i?@n 0511 6P PPIYRE %lﬁ’tc[ﬂceaclﬁlf n}flﬁlée’?qoﬂ PR

two DNA fragnmag ﬁnclddxea?pﬂ@ﬁiotdr Ahdof @kied trahsehiptioh @r flxislatiby c&ftrol El&'nents operably
direct the expression of t geng

I
cxpressl on 1 eg oy Ssences LondiL el L SXBLESSon 1, Ui SE0E,,
t raEsQ{Di befl rEhidn ;fcgea gnrnerpwdant eggiaqmwigd, I_b@sseﬁ@té@-b&hﬂl ORE DO Giodd REulatory
W t a nucl ei ¢c_aci enc tide | t he praonoter
Capable of of FARTPIIJE Ik AU b BRErs ohka #ie DchE srdsrdnoipOiBeLeT
{my be a t30 @atrbl- cﬁ’}rl&meﬁulﬁ:to@fsaqmed’(s)t htads Dﬂ]iNﬂfjg&r&n&L(b.&haﬂhlpaﬂypeptzde coding
ranscription of i eterm ne "
transor bt o BBREPE RPERER AeioRpBa THECTLD s BERPlY ForgRL g iatucton of
enhancers, o gﬁbmbtef Bmcthmpésws BB %e }rgigiiré}itfgg Bﬁmkgm%%rg%gggggeﬁﬁeﬂ @éhe product
2s90aPat ed wi T L TEFBOF JFGEMEERer QEEEr A PELITA SPegadets Agt infitere with the
transcriptio (rj\abxlﬁ_ilp bmg b@rwsmé@la&o@@éAtlueﬁchﬂotcﬁﬁagﬁféﬂpﬁsm@ﬂ of@@hér@'product
regions are I sCl ase e variety o ranscription
control regi o4t “éeﬂ’ﬁgﬁﬁ aH;lth #f?}g%ﬁéf%ﬁ?%erc forpeitysascipgd. Thus, a promoter region
would be operably associated with a nucleic acid encoding a polypeptide if the promoter
was capable of effecting transcription of that nucleic acid. The promoter may be a
30 cell-specific promoter that directs substantial transcription of the DNA only in
predetermined cells. Other transcription control elements, besides a promoter, for example

enhancers, operators, repressors, and transcription termination signals, can be operably



These include, without limtation, transcription control regions
which function in 5 vertebrate cells, such as, but not limted to,
pronoter and enhancer segnents from cytonegal oviruses (the i medi ate
ear|ly pronot}20084818%nj unction with intron-A), sim an PCERES204800065he
early pronoter), and retroviruses (suclH3as Rous sarcoma virus). O her
transcription control regions include those derived fromvertebrate
genes such asaaskiiti wif fle pAGKeRRISiRo: RONLAS LA RbET

rabbit 13-gl obi n,1 aswvvel.l _pggmotﬁer _seqlugr]cesblgi capa telglgfﬁmaae%&gmtm
control |ing géMeothsesepsesiption qontrelurgipnsers discbused kereinddi tional suitabl e
transcrighssan contAQuitsUrafifsd Bibd Whobl R3NGS SRl o RAQIRKALS iR art
enhancers as wel | as | yfphokine-induci bl e pronoters (e.g., pronoters

i nduci bl e by [Theserinelugnswishout irsitationk itrarspriptfcd0 881tSH rregiond Wwhich fmeiiat yo
of tragslati oPefBatd QnsCLBHEN HulHbt 1 e L |
inthe art. These I ncl utle, but are no?‘ﬂ%@rﬁ’?’é—éﬁﬁpﬁﬁ Sg%%%&b%%é‘?% from
sites, trans| attpwegaloyimsesi(he inmedialg eardy piomater,dn cogjdention vathdniedreAk singan

derived from pj I i.CHl LNt e rd 2 ant

Si e, or TRES, Sl ) QKL PP Dt il Brdutr (hith 8 Nebus AR V) Dber
enbod: ments, t g;pgmtwa@}aml rﬂﬁé)n@fnchlﬂethpteebémd ﬁmveemgbxgwl g'csesla?bh,ats _ﬁcgm, heat
exanple, in f bdiBsS r RNt £ ucl eot i de
and nucl ei ¢ acid ?%)d(gglnﬁ:’gb regi%ﬁg&ol}c’ﬁyﬁ’ee pr egebﬁttégfr%glen]hfa?g}réﬁﬁaﬁf Se SAgenees
ajssocil at edt y\n;jtlﬂmableld?ﬁ Egmtgaﬂllina)(tienﬁg exprgisoms imtrkdryative odés. se{stécﬁtimmy sgitable
si gnal pepti : cretion . i.de enco

by -a pol ynucl g%%sfrggiogf O%Q%gélgisgﬁflﬁ‘?en@%% %ﬁﬁg Rgoggo(r%%flg ﬁgg%%h%%s y ‘aﬁgfls
hy p;)jt gesi S, pb’@ﬂ?blﬁse-méufgbb @dbnbyerﬂﬁmrﬁi@;ﬂ};r_s ia‘ldhfbhé?var:?fsbxgminteﬂeukins)-
pepti de cret af;y; . : ) re
endopl asmic r i odt li & iodidg ) atidbn
in thgsart arg. : Vi i das ebr.ate cel.l
gener g?l y havgmgd\ﬁlg}li %}I&at{gﬁltﬁg%ﬁn cfgg%sgl "%‘%‘%ﬁ {%g%ﬁfetdteﬁ[onqy ﬁ{ﬁém?)‘i“r"{sﬁseémmﬁaﬂy
pol ypept i de, hintemal sbasbmavetdy fiteomIRRES, adwonplketdioas a CITE kequemg) h"

pol ypepti 0 pr ted or."mature” formof the . .

ol ybent 100534 P P s uREAIRES o Foryr BN, B Pesten Blpionds RyA for
an i nmunogl obetamplehmahy foriaif messenger BMA @IRNA). si gnal peptide i s used,
or a fungidQnal deyi i 30 f, that, sequence t retains the

obi 1ty 00T oot Reibedfuetng sRbiet Ble M ERAGH (s RS sl ey oe
associk@t ed w tdsodiadted with siditBmilcetling regiohe tvbich brogdeiscrrsnyrad signal eptidea) which
peptide, or ag i [ i f, e.use For . .
exanpl e, t he %I'#{d]tfﬁ% %/%g orelggé #)Xlgéégﬁgen%ngg&ea%y aprgp)%ucgeotfﬂe OP the present invention.
2008/ 081008 PCALERIQNBY 10O GEES hypdthesis, peryeitpesesrated thiytrodnedaliantcalld e a signal

cader seqentydl WIBR) 38 L8 DR OR R gl o oo
"di sorder" andf the gpeamerokirechageatross tlerrotghngdatibymib estieblinm Has beerniditiagd.
ol ec% e as ¥ oesgI 0}' Qrd}nre}?y %p}netﬁé art ];.retar\]fv%reo tﬁmgtsp%wpeptides secreted by vertebrate cells
generally have a signal peptide fused to the N-terminus of the polypeptide, which is cleaved

from the complete or "full length” polypeptide to produce a secreted or *mature" form of

the polypeptide. In certain embodiments, the native signal peptide, eg., an

immunoglobulin heavy chain or light chain signal peptide is used, or a functional derivative

30 of that sequence that retains the ability to direct the sectetion of the polypeptide that is
operably associated with it. Alternatively, a heterologous mammalian signal peptide, or a

functional derivative thereof, may be used. For example, the wild-type leader sequence



5 invention relates primarily to antibodies, and fragnents thereof,
but may also refer to other non-antibody nol ecules that bind to a
neoepi t ope kel but not limted to hornones, rece i ds,
maj or hi st ocl‘:%t?npogﬂsg?fi ty conplex (MHC) IErD| ecul es, chapgrbg/?lﬁgzsoogs@g(ﬁgas
heat shock proteins (HSPs) as well as céll-cell adhesion nol ecul es
such as nmenbers of the cadherin, intergrin, Ctype lectin and

i mmunogl obul i Ay bgubstifpied Mathithd leader sruenice eiduman dsste plasminegafactvaier (THA)
only and wi t hguholse8ldileidndsd he scope of the present invention nost
of the follow ng enmbodinents are discussed with respect to antibodies
and anti H¥E! | | ke Plpssctated \ohectiise.ePreesteomms t'Higorderdf end elfligasedi py  used
mol ecul es for kg A&y t pofs i 6 [ oSL| t
[0057] The t or pacaRENEY IDRREL (2P RUBRRALMT 1Red b ROThidhs BORE frosem
i nt er changeabinyeriion edlates primaridy tosntibdslirdyand fragmeniriberkafbbiktinrayiatso aefer to other
ant i gen- bi ndi ) i i . vark.i Qmai n
of a heavy chg(?]n@gﬁ nglf %%sﬁgatgog%iaégéepgt pJI @‘g@{hn% Egt r\llog?lfnztgfll go ﬁlormones,

domai ns of a ieeepiors,dizands, majdr histocophpatibiiss compBasMHC uoleadey clepbrones such

structures in el atively .well . undersfood. See
o o Har T ow SR ROUER i B THEPS o8 o el et ol TR R BE Py BES ot
Har bor Labor atheeadhpyim érgergtimdC-tyghe et @883d imROndDénbh Ag) wipkifarhitiediThos| Ssralk

in norg detai . e e I Ln" .conprises. various

br oad cl asseséag?gfo(g%%tggﬁi %’gﬁlﬁ{é{ caﬁgﬁglpetﬁc P’lorféltlfl SREGH mvention most of the
bi ocheni cal | yfollThingeembadithents jare iveusssdt with| tesmptp tee @ntiticdics hatd  Argibogy-like
chains are clasgifiied; : gét Sig 0 S,
a, 5, a) with sone ?sul})‘%ﬁa% es 5&%8“%@% Hé‘ﬂg. ,m%éefg%ﬁ) . r}t © ?%ve fpent of
nat ure of t hithewpaitinanddingndeticamritaes the "cl ass” of the antibody as

95190, |0 BSOS By

wel | dhar act eaitibedy erivimameglidndins swargiged-bindihg noldcaln athich comprises at least the

speci ali zatiop,. LfLs i f,each of these .classes. .

i sotypes are %ﬁ%ﬁ%éﬁgg%ﬁ%g%ﬁ{@% %W}?gn gh’icfpgﬂseﬁ?ttl?aégﬁe?’aﬁlaa%\ﬂ)%ws ofa
t he i nstant dhsey cwinradaight deio rBlsiedginnuneglebulin tthichirésie vetdpae efstehisare
i nstant invengj ey uthafels] lin ses . arne..cl.early. W thin,the
scope of the %%aggeel%t engn | nvg(?it ?gér{ ,e'gt’h}ga{rﬁg"l ﬁqéz\gm ﬁgtﬂ)cﬂd’se%uésli“a\gﬂm\%q antal,
general ly be loldlgrmd Habor hebdrg@Gydiress.2ndfed.i 1988)nogl obul i n nol ecul es.

Wth 5@9"[’6 8]t o | ng‘s \gillzr%@%ggsg? gﬂ%%%%!aﬁ k%gﬂoiwnmg‘?én%c"ilrhﬁmgﬁmﬁﬁ RES

. { W0
identical I'rght chain p es of nolecul ar wei ¢ roxlfln%cfmeqnﬁes
WO 2008/ 081008FOT ERad0BSBO 00 PBlypdBides 3, G@Che dstinguinissd binchemiwally. Those

i dentical hea hak n A ti f nol ecul ar ight 53, 000-70. 000.
The four chai St PR PR Rt BREfitRer ey Rt e enl S i % e Ol
conf i gur at i onorwhsiloaj (y, it e §) d) ghith schasutslabseaakeaiz thdne(elpean W4l Naisnke nature of

starting at the nouth of the "Y' and coptinui, t hrough .t he varj abl e
region. 5 [00@5] %g]&h atc‘#é‘?‘ﬁ’é“earﬂée cﬁﬁ%f’?]ﬁ’@dmago iﬁsﬂgg’ E%p&%?geﬁ’ﬁt}&%
FC ,nbalzi—:iap h ) hexasgepteJ&@il. NTled aﬁﬁurlrﬁmbb’ﬂl&x Fl;bulﬁgkey\/(igdﬂ%@&)t Oe[ 166 1K 3pEE 1963, IgG4,
a a light in. In eral, t i,ght an eavy. chains are . .. .
coua ot | I oA S BB S fagtertaad ne s KRR 15 Ger Bchional epsiaiggsion
heavy chai nis Iaxbeilﬁbwuﬂ_ " g&lstog;@aamheieh%sebxndaml@gefxferﬁ&ﬁp&i&de&ﬁbleit@&gg@ﬁed
or non-coval ent, | inkage en the.itntnuno i ns are_genera .

ei ther by hybﬂ‘%%‘é‘,‘ggf@équga“bC’:}S%Hréfﬁ afq%gﬂpl%%i%‘@r t@@?ﬂyg#@ems@m
In the heavy ahation, tAR iBmuRoelokilE ﬂ%ﬂé&eﬁl@&&eaﬁgnﬁﬂﬁﬂrﬂléﬁcé\ﬂr&t@ﬁﬂ‘ien;b%§sent
at thﬁqfor ked ends of t%ﬁ Y. co%f iugsurat i,?n to 3 C-term nu&1 at the
bott o of eacH' TSP nthe oHORHE HatFsIem &Il g5perallyh e insgigd dAAthASIBGr glass of

di vi ded into nBe@inogshain mblesllésur Withadghrd GG, @nahdie TRhLReYelotilg hatdk
"constant" and "vari abl e" are_used functi onal | y. In this re?ar d, it

will be appretritiss Moatdentfal Vight shitme relopepiides of mplsewan weight gprrotimptely

and heavy (VH) chain 15 portions determ ne antigen recognition and



[ 0061] As indicated above, the variable region allows the antibody to
sel ectively recogni ze and specifically bind epitopes on antigens.

That is, theydleosleasen and VH domain, or 25 subset of ph&pasosmoonss
conplenmentarity determ ning regions ( ), of an antibody conbine to

formthe variable region that defines a three dinensional antigen

binding site. This quatemary anti body structure forns the antigen
bi ndi ng site p#83&Ataltges, tand wyed identiead cieawr whaih noiepeptidenbefemolecular weight

specifically, s3 b@o-w@ooger’rhtelfaﬂf i Eu% f 1cQ§Jr §disd Wﬁéﬁgﬁgl %agms e

each of the VH'and VL chai ns. Any an I NMuNo
whi ch cont ai n§ordEuwten whesin ﬂmlrgbt@hame btaekﬁé ﬁ@@ﬁ&W@thst@matﬁlw taguth of the

antigen is dengaimcla%rﬁﬁl{'gt ?gﬁ?%&%ﬂéﬁgﬁs an "antigen bindi ng
c

fragment or an I Munospeci ragnent
2008/ 08 l(IWCT/ EPZDQQMQGQSB classif&d—as Eidi@6Rippmomambdagk) A). Bachireniynghain class

oresont i n cath? ShPrE IR S Ceair KA Ce st FOrPtoh (i@ heavy

sequences of ahmmmreaapwdsnﬁmhdmte esghethek, aﬁathley‘taﬂoﬁmﬁlbwlﬁ‘daett@oﬁaewmchh@s

cont Pgur at | on e RORERLE A8 obaEw D ARl IR Wi rShpintatest HERRIR the
am no acids i nnmiumgmhtﬂnrgeme ch&fhtdﬂlgbltﬂkm hybridombse B @lls o géiftically engineered

"fra rk" r es er-m)lec lar variabilit The
1 aomBol K o il 8018, 13 B hea? el R B0 s P e Y - B dhe
form | oops \A/nfomltedcaodmﬁcthg Yamﬁig;umtnsmmhseaaﬁmfwtamhaadsttonoéfea&memm

that  pr odfUE T or Bk P RehoRE Feate Lot Rl RloctSaps i Rrizeig o finconsl

i nter-chain, lmmlcgwauaetmns tebastat't dindrigariabletare ﬁ&d@ﬂich@faﬂy binnklk fegard, it will

e T e T I TN e

surfad® pro nopc&eoxtsmetenﬂme antipah eermbgnﬁumdanﬁgp@iﬁoﬁtp € CafierdaBgihelcOndtdn domains

{1 amowor k- egr et RBRLER) B on i Haka bR £ of e PR PulpRprmo igpeica

gi ven heavy opropértist suchas meotaromatrhx&prae@mabmdbwtﬁrl& &Eemrdhﬂcaﬁy cditiplenent

|nthe art, s eth e en ci se defj ne
" Sequences of f“ ) nsth%ﬁL ch’ n8‘|’“8'§‘i“%’§l & I’%’ af ‘%‘a 5&"‘%’:‘?@%‘( doypains
U. S. Depart rrembrcm‘es kiethky hecand Mﬂﬂhtaﬁ&bmtﬁeﬁmgénlﬁiﬁﬁhg sxaen@l- doiind-fenainas 6f

Lesk MoL B0 917 (1987 I ted h
b;sre?grence glhnm%%@ﬁagﬁ eé‘?’f“@g mT’%ﬂﬁ%gﬁaﬁ{%trare @@%?%Eg{rtgmgﬂﬁﬁ’gr%‘gsa

two or nore dehstantregios tiof CH3 ted (IL\ﬂ@in@ims bcudlly Imprish 1BE caB&gRE@ENus of the
i.nition aof .the termas used herein is intended

within the ar th d

to include allﬁ SIL?SLC%FﬁSW(‘jEVﬂ%I ess explicitly stated to the

contrary [0061lpeci fAmaimmbeve shetvagabisRgioh alldva th@idﬁbo@QHEél&iﬁ%lSr adcbfnize

determning regio ClgR t o describe t non-c t| ous ant 1 gen,

conbi ning sit 8%‘(%‘“% t |erlf‘t??ﬁ§ PPt ‘%%‘Fet}g@dﬁ H" g\l dgmgin, or

Ibl gr&t EﬁPal {1 psmb;qoeﬂthedmmwe]i{vn&np_,aﬂ&mrﬁﬁmgg ﬁgﬁ:ﬂb @gbh@%bﬁﬁﬁhrﬂ;@&;ﬁ&érﬂﬂﬂb to
y Kabat e an unman Servyi ces, 'Sequences

of Proteins o#’h?#ﬂ%%gég‘i {f’ﬁifmltﬁ‘%‘% wes & gy dimensygnal Astigsn PRGN SYe-(This

al, J. ML Bi @iatehffy 2fiboBshuthFéoms twmﬂ@e@wlﬁdm@ﬁw;@&eﬁaedle lBed 6 eAcHm

r ef erence, definjti n i n¢gl ude overl a or subsets of
anino acid re %rtgﬁjgs%%ﬂm& aﬁ[j%ﬁ ﬂ’é‘id“@asﬂ:tﬁl b)l\fé‘(FérCE% Qgach of
appl i cation othe 6/H had \dﬁfchzﬂh:il Q@xgtf@ml&&fyeér iuﬁnlﬁlogaﬁhlﬁf &t i dYor@ins
varlagéjsthere is intended tQ be within the scope of the termas

defi ndd and URERFISTLSBICHIe o specifically hindde an aptigee ISaf%?fleFeql ByFig rErchpigeably as
enconpass t heanChRsgen Bhdmg ?fnbﬁteGr Iﬁﬁﬁﬁbsﬁéclﬁdﬂ'@aﬁﬁﬁﬁ/@ cited
references are set forth belowin Table | as a conparison. The exact
resi due nunbers which enconpass a particular COR will vary dependi ng
on the sequence and size of the CDR Those skilled in the art can



WO 2008/ 081008PCT/ EP2008/ 000053 - 17 - determ ne which residues
conprise a particular CDR given the variable region anino acid
sequence of the antibody. Table 1: CDR Definitions' Kabat Chothia

Vi-1 CDRI

3NEBEBIB2 VH CDR2 50-65 52-58 VH CDR3 95- 1G2TEB20385005E

CDR1 24-34 26-32 -16 -

10

15

20

25

30

In naturally occurring antibodies, the six "complementarity determining regions” or
“CDRs" present in each antigen binding domain are short, non-contiguous sequences of
amino acids that are specifically positioned to form the antigen binding domain as the
antibody assumes its three dimensional configuration in an aqueous environment. The
remainder of the amino acids in the antigen binding domains, referred to as "framework"
regions, show less inter-molecular variability. The framework regions largely adopt a
f-sheet conformation and the CDRs form loops which connect, and in some cases form part
of, the B-sheet structure. Thus, framework regions act to form a scaffold that provides for
positioning the CDRs in correct orientation by inter-chain, non-covalent interactions. The
antigen binding domain formed by the positioned CDRs defines a surface complementary
to the epitope on the immunoreactive antigen. This complementary surface promotes the
non-covalent binding of the antibody to its cognate epitope. The amino acids comprising
the CDRs and the framework regions, respectively, can be readily identified for any given
heavy or light chain variable region by one of ordinary skill in the art, since they have been
precisely defined (see, "Sequences of Proteins of Immunological Interest," Kabat, E., et al.,
U.S. Department of Health and Human Services, (1983); and Chothia and Lesk, J. Mol.
Biol., 196:901-917 (1987), which are incorporated herein by reference in their entireties).

In the case where there are two or more definitions of a term which is used and/or
accepted within the art, the definition of the term as used herein is intended to include all
such meanings unless explicitly stated to the contrary. A specific example is the use of the
term "complementarity determining region" ("CDR") to describe the non-contiguous
antigen combining sites found within the variable region of both heavy and light chain
polypeptides. This particular region has been described by Kabat et al., U.S. Dept. of
Health and Human Services, "Sequences of Proteins of Immunological Interest" (1983) and
by Chothia et al., J. Mol. Biol 196:901-917 (1987), which are incorporated herein by
reference, where the definitions include overlapping or subsets of amino acid residues
when compared against each other. Nevertheless, application of either definition to refer to
a CDR of an antibody or variants thereof is intended to be within the scope of the term as
defined and used herein. The appropriate amino acid residues which encompass the CDRs
as defined by each of the above cited references are set forth below in Table I as a
comparison. The exact residue numbers which encompass a particular CDR will vary

depending on the sequence and size of the CDR. Those skilled in the art can routinely



VL CDR2 50-56 50-52 VL CDR3 89-97 91-96 "Nunbering of all CDR
definitions in Table I is according to the 5 nunbering conventions

set forth b at (see below) . [0064] Kabat et al, | ned
a nunbering¥§€%$@%¥@%r vari abl e domai n_sequences t hat f§“§8%&W®§%%e
to any anti body. One of ordinary skil 1A the art can unanbi guousl y
assign this system of "Kabat nunbering" to any variabl e donmain
sequence, W t Heerninevhialnesidoss camprideh patticnfr CORIHivn thiadagiable yepih dntifio acid
seqguence itselgumés H gdt %rein, "Kabat numnbering" refers to the
nunberi ng sysf SEOT ST 8§ Kabat et at, U S. Dept. of Health and
Human Servi ces, "Sequence of Proteins of |Inmmnol ogical Interest”
(1983). Unless otherw se speci figfl 1. /@ DERGESt © t he numbering of
specific am no acid residue positions in an antibody or

anti gen-bi ndi ng fragnept—wvariant —or derivative thereof of the
present invention are [15according t oKebt Kahat Ghetarin system

[ 0065] Anti bodies or a t VIREDBI ndi g 8Adnent 5. 2B¥dnospdci fic
fragnments, variants, o VAEEDRAt i ves 06F eof of ©BRS8i nvention i ncl ude,
but are not limted to CDRBonal , 3¥oW8cl onal 9902 i spdcific, human,
humani zed, prinmatized,| MLGHRéeriL aPd-Bbodi eb, 2bA8l e chain

anti bodi es, epitope-bindngPRZagnent §0-5&. g. , | Fabp-58ab’ gnd F(abl) 2,
Fd, Fvs, single-chain W QDR3 (seFv) 89-87 ngl e chai+®6ant i Hodi es,

o PR b S RO T 0,
anti -1i féli o%‘ypl C tant- §§ arg lﬁ)d’ | esat‘fti n(ﬁeﬁ flﬂ‘é'),' e.g., anti-Id

ant i bodi ant i j es,disclosed herein). ScEv nol.ecul es are known.
in the a t?OGtgﬁd are a??gés‘%ra I ieS ?efg‘?"g .a,nmln%er% SB%?‘%E‘F v%”%%zﬁaén Seqlencel thal is
| mmunogl obul i appbirabéantb iabp antibody. e@od efordifiary kidll imthe att canurambigneushyf assipy this

t . 9., | I I LglD., LgA a lgY), class (e.q...|lqgQd
I égg, (1('?9%3’ I %'gfzfn L%‘S‘Eagfg ﬁxghqba{&% t% ran%% &%gplg Sdg%l(ﬁm sequence, v&t%o& reliange on any

experimental data beyond the sequence itself. Asused herein, "Kabat numbering” refers to

JJ

the numbering system set forth by Kabat et al., U.S. Dept. of Health and Human Services,

"Sequence of Proteins of Immunological Interest” (1983). Unless othérwise specified,

references to the numbering of specific amino acid residue positions in an antibody or

antigen-binding fragment, variant, or derivative thereof of the present invention are
15 according to the Kabat numbering system.

[0065] Antibodies or antigen-binding fragments, immunospecific fragments, variants, or
derivatives thereof of the invention include, but are not limited to, polyclonal, monoclonal,
multispecific, hwman, humanized, primatized, or chimeric antibodies, single chain
antibodies, epitope-binding fragments, ¢.g., Fab, Fab' and F(ab"),, Fd, Fvs, single-chain Fvs

20 (scFv), single-chain antibodies, disulfide-linked Fvs (sdFv), fragments comprising either a
VL or VH domain, fragments produced by a Fab expression library, and anti-idiotypic
(anti-1d) antibodies (including, e.g., anti-Id antibodies to antibodies disclosed herein). ScFv
molecules are known in the art and are described, e.g., in US patent 5,892,019.
Immunoglobulin or antibody molecules of the invention can be of any type (e.g., I1gG, IgE,
25 IgM, IgD, IgA, and IgY), class (e.g., IgG1, 1gG2, IgG3, IgG4, IgAl and IgA2) or subclass

of immunoglobulin molecule.



of i nununogl obulin nmolecule. W) 2008/ 081008PCT/ EP2008/ 000053 - 18 -
10066] I n one enbodi nent, the anti body of the present invention is not
IgM or a derivative thereof with a pentaval ent structure. Particul ar,
i n specificvappios/giasosons of the present invention, espegralrboss/ioonoss

t herapeutic use, IgMs are | ess useful -tigan |1 gG and ot her bival ent
anti bodi es or correspondi ng binding nDIecuIes since IgMs due to their

pent aval struc K mat ur at i.on, of t show
unspeci f ﬁ?:é c?oss rfen;{?? |‘°’@llﬂ?ﬁh}engCtatrtl)l RV 9/}' ﬁéwpéﬁc?“ﬂ(?m’f B8 1%&{1 fiaglsHyative
fragments, i ndéhepedil rvgthsa pgitaafatehastrucalf& | Pardits, inTEpecifio MppliGHodshef the present
vari abl e regi n_conbination with t ntirety o )
portion of t hgrﬂ%ﬁ%q vmgb%gml? i rga@mglcgglfsﬁﬁfgk%ﬁf%ﬂ%ﬁﬁ?eﬁam B‘én‘ét}:“ﬁ??walem
Al so i ncl uded antibotliee dr mnmmponmngrlﬁncﬁﬂg imgReulkd @iﬁhmggl\liﬁ dub Hagtﬂﬁfltp‘énta%ﬁéht
conpri ging an in aria regi on(s) w a hinge.re
T o an a8 aREbESr s BhHBRLS B Rtk Shspbte T reaalet ey
t her eof of thé&wafisent i nventi on may be from any ani nal or|g|n
i ncludin ds an Pref t he, ant, dies are
nuri ne, go&ié tl Om%%?emﬁ i ‘@gflgp%r&lc'cg’ﬁ i"?qo%?n’é‘ay Fl‘?i?@'é‘e g’tﬂﬁr"z’m‘bl‘3
chi cken anti bmtwm&) alomc anat betbiendon diitiethé entirkte ovarpoatﬂngomtﬁgf&mwmyhiﬁge
condrlcth0|d |n 15 fro har se erein

"human" anti bot |§scﬁﬁt¢ﬂ%émgﬁ?%6@ QFﬁéé‘%@ﬁ§ﬁ¥W8“@E@$*?E&ﬂb@@@ng
of a homan i miragmepitodiel c:oﬂxgﬁfidg anyoﬂomdaa@dﬁdfb@]gub&seg@ah)afﬁphmﬁgerfhgl&fr@nl
patients, nu obul i aries or from animals transgenic
for one or n'?gm ﬂﬁaﬁﬁg ARamey %’6‘:9?4‘?%“&??8‘“???&?“ Irpgppents(hergalsof the present
endogenous i nmeuttmglrmetytﬁel ficm aap aﬁiﬁﬁcémémdxchﬂfrfgamﬂldnd H@ﬁm&l@aM@aﬂlﬂ the
U S. Pat. Kucher |l apat i ﬁ%?&ﬁ? A .20hyman antlbody

still "human" %WS&‘B? pre e, dOMEYs gHigeapigeramih diwa, Rorse, or
anti body, e. gehicken anﬁhn:rdibselnbamdieﬂgn&hﬁﬁaﬁttﬁé hr&idb(bsrcg{oQQ@@] WScond®dhoid in

der Va1 11 om SHET (P B AR BRI Peit Feran ot i1eade cOREI Fhgre
a heavy chai nthe amino acid sequence of a human immunoglobulin and include antibodies isolated from
human patients, human immunoglobulin libraries or from animals transgenic for one or
more human immunoglobulins and that do not express endogenous immunoglobulins, as
described infra and, for example in, U.S. Pat. No, 5,939,598 by Kucherlapati ef al. A
20 human antibody is still "human" even if amino acid substitutions are made in the antibody,

e.g., to improve binding characteristics.

[0068] As used herein, the term "heavy chain portion" includes aminc acid sequences
derived from an immunoglobulin heavy chain. A polypeptide comprising a heavy chain
portion comprises at least one of: a CHI domain, a hinge (e.g., upper, middle, and/or lower

25 hinge region) domain, a CH2 domain, a CH3 domain, or a variant or fragment thereof. For
example, a binding polypeptide for use in the invention may comprise a polypeptide chain
comprising a CH1 domain; a polypeptide chain comprising a CH1 domain, at least a
portion of a hinge domain, and a CH2 domain; a polypeptide chain comprising a CH1
domain and a CH3 domain; a polypeptide chain comprising a CH1 domain, at least a
30 portion of a hinge domain, and a CH3 domain, or a polypeptide chnin cornprising a CH1
domain, at least a portion of a hinge domain, a CH2 domain, and a CH3 domain. In another
embodiment, a polypeptide of the invention comprises a polypeptide chain comprising a

CH3 domain. Further, a binding polypeptide for use in the invention may lack at least a



portion conprises at |east one of: a CH donain, a hinge (e.g.,

upper, mddle, and/or |ower 25 hinge region) domain, a CH2 domain, a
CH3 domai n, v 2@skdosant or fragment thereof. For exanglegrpshodiodsis N9
pol ypeptide for use in the invention g _conprise a polypeptide chain
conprising a CH domain; a polypeptide Chain conprising a CH donain,
at least a portion of a hinge domain, and a CH2 domai n; a pol ypeptide
chai n conpri siPAGicn oEfHd damai (agealhormag of 8 T2riomaindo iy pes fiartloabored; it will be

conprising a Ghlteréled®bylonc?ds d8aSY sRi13Q BOLE P make %ﬁiﬁ%ﬁﬂ@%{bw ahdn

a CH3 donmin, or, a_polypeptide chain conprising a

| east a port i BATUGRS) nahsgreodifindesteh that teppvadimeantino apidisequetds fivonthe natuiaHy

anot her embodicbRRing iBnRAbYEERNISgfe. t he i nvention conprises a

pol ypeptide chain conprising a CH3 domain. Further, a binding

pol ypept il8¥9 or usk geraip gatiodies or prtigendinding dtegrents, cagtnts or Y@ivatives thereof

20081081008PCq{s& - - j A i n em
Bﬁ%mqgéﬁeav%écgam p‘aﬁfotn& ap o%é:) B%}ypgﬁtad%&%?ﬂ Bfé g‘?‘mgtlmer are

all or part of a CH2 domain). set’ forth a
under st ood by idsacabto psf oma yecord polypeptiddehaiy of thiatultithers eAlttonaively, heavy

(e.g., the he A i fi ¢h I.hat .t hey var
in anino aci da%%%ggﬁgﬂc%%hgﬁg)‘%at %P P;tlﬂF ;E/m gfétf:oh%?ﬁ %’g l%ﬁﬁ%aﬁ‘ng%rle %’ﬂ?@héé"h
nmol ecul e. 5 [ BOBINEImaEIOIFise adiliclvotiarst bindingsite, fremirgi fodiexegnple, a bispecific
fragmpts, vaph@ghy, or derivatives thereof disclosed herein, the
heavy chain Forti ons of one polypeptide chain of a nultinmer are

i dent i call®@78] t hos eThsnheavy ekaimportionsygfepbindiag pbippeaptidd for luse inuthe idimgnostic and
Al ternati vel Y edd@auymead bl o 4 B N RRIR' Sirdlent Bmunogiobulin
invention are not Identical. For exanplé, "each nonoirer may conprise a
di fferent tar gelecpndFergexampls, a hieaviyichein Pogionax arpleptidebihapemigrise a CHI
10ant i body. 180401 3ol Ea%n 3401 AoRANL LRANSHAL nfi AL O A LYRRRTLAS vt

0 [ erern may

for use in the diagnostic and treatnent net scl ose

be derPved frbnangiher example, iaheamodikisinsktion cpicemprises hifger regivanptied, m part,
heavy chain p [ ' ' TN
derived from gﬁ%lag?ﬁ_@fn%ﬁmg@g# glmg%{dﬁ agt?ﬁ?lﬁég? eg#%%&é%r%%g%%%ngﬁ’ ﬁlﬁeﬁgy
nmol ecul e. 15 chain poadantrep ceepriss| achineriedingy detineeid nin pert fram ag &6 Icootpnilsand,

a hinge regi oglrgﬁrﬁéggqﬂl'dhrggig ge.froman 1 gGl nol ecule and, in part,
froman | gG nolecule. I'h another exanple, a heavy chain portion can

conpri se [@7&hi neri&s nieddwrdnrthy detm |lighp ahain pbrtiont &neludgGaminp| aidi keguences
and, bpg part, 4 e [ e term
"l'ight chain pé{rvtg?%ﬁrﬂ aih%gﬁu s&gir{r%l ﬁ%ht%%q%%ré%ﬁag teg%g%%ie]{?}fl\?é%%?%%m aR
i mmunogl obul i # l¢asiyrve of AXLrer QBrdsfreirabl y, the |ight chain portion
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be about four to five amino acids. Peptide or polypeptide epitopes preferably contain at
least seven, more preferably at least nine and most preferably between at least about 15 to

25 about 30 amino acids. Since a CDR can recognize an antigenic peptide or polypeptide in its
tertiary form, the amino acids comprising an epitope need not be contignous, and in some
cases, may not even be on the same peptide chain. In the present invention, peptide or
polypeptide epitope recognized by antibodies of the present invention contains a sequence
of at least 4, at least 5, at least 6, at least 7, more preferably at least 8, at least 9, at least 10,

30 at least 15, at least 20, at least 25, or between about 15 to about 30 contiguous or
non-contiguous amino acids of Ap.

[0073] The term "neoepitope” in accordance with the present invention denotes an epitope

which is unique for a disease pattern and contained in or formed by a disorder-associated



be about four to five am no acids. Peptide or polypeptide epitopes
preferably contain at |east seven, nore preferably at |east nine and
nost pref er ) wohRhopeen at | east about 15 to 25 about POOEBITISR0053
acids. Since a CDR can recognize an antjpgeni ¢ peptide or pol ypeptide
inits tertiary form the am no acids conprising an epitope need not

be conti guous, L0, SONe not even be on the sane peptide
chain. In the pfﬁ? gévrli‘f"h ’?1'\’/8‘?{5‘?6} alb’%‘b%’f fremsn ofsryiproprRAholagiqabpretetn and/or

recogni zed by davikiinpdebnetie plﬁystdlt%ylbfﬁféﬁeélthy BaRNBLEQ atﬁﬂihfyﬁbﬁglcﬂ v%ﬁ&l-h'@ﬁﬁ %c
more preferab

of at |east 4,. at .| east | east

|east 8 at | &Y8E dgy mﬁ?‘“sloeB@EOIQQCEﬁg’@g‘FwﬁEQ%SFHH‘S’“ %Ehoic&@ﬂ’ Q’GFfedaffansmwﬂ
| east 25, or bheitwaadatiisiut mbalfic@tuﬁabo thdgicaNT Iaftred's ;QBteolytac processmg,
non-cogtl guous f Aft 73] The term "ne C@gl top

no aci
accorddnce w Pﬁtﬁ{’?ﬂgcﬂﬁ ?T’FCPPH‘&”@WN BEmafiano s plysislsigical) er v@ﬁt@ﬂ?hi’ssolf’glcal
uni que for a ditgeana pﬁ.ﬂhér@lbﬂ califfarCRRERted 84l teNseRe éﬁ&ﬁﬁ%&b’ c@locahzatmn or
di sorder - associ ted_ 008/ 081008PCT/ EP2008/ 000053 - - protein
which is a paPf ‘PB@‘F@HI SiEf affucfrdmeanforratien wi-s dike ofer p&%ﬂ%ﬂ%g&%gaﬁom
protein and/ Obhgiware&tidag,r fibQREbRE wWhbyThigd- %gyoueﬁuﬁehﬁomahkpxe §ittRfsFrom the

Sai d pat hophysi ol ogi variants can be fornmed by nmeans o
pat hol ogi cal | yirughyre p @I‘CPPMW%HV iagkive meleqds dYpreaver.a pathaphysiplogical variant

transligtion, pasdisoYetRaladtbiR0d thm@lsfdogﬁaﬁitaﬁm IQ%ELD:IP%%{ ?t%ll(! Y erfhbRh&d or

proteol ytic probe f ing, 5 pathologically altered c ormat | on
with physi ol ofeeg %Fo‘ﬁa%"h"&?ﬁhy%ﬁ @eégnelalneomtemeawv balopated indghespaghologically

cellular str U&Bﬂéf:@ﬁouls Rtrhdifres SNAR zﬁ‘éasaeﬁ‘ Y4ih Qfsﬁfés 1214 Bgﬁ%ﬁ}z eﬂeﬁanler have
pat hol ogi callé11r tered structural confornmation - e for

aggr egat i on qago raerisaned dvpchendl damege QVhethera me@'uﬁweeéor ﬁemple cell or
f our - di mensi Oﬂ@he %bﬂﬁl#ﬂﬁplﬁl}sfaf &'b%fo{n@%tﬂlefeﬁﬁé ﬂé@&sxﬁ hteri'l?ethcid described

physi ql.ogi cal | y active nolecul e reover, a pathophysi oglc
315 10 cBflo¥|iep iplating And harertedang & dipryderiassopigtedl qaroteive speeidici inding

varia
its usual phygioRb@EE Blar & BMAMR AR RO ForSHRG Sl |t
exanpl e, neoepi topeé maay be In(gcat ecLI1 I n0 glathll?%glﬁggp%d @%ﬁ%%f@ﬁ’gﬁ@s

structures i n'A& sfFesa@ SB‘PPIBf%WdEI?%@G@sanﬂW Berobiodeirpindspide prasenee of a
have already gedegitdpenced functional damage. Wiether a given

structure, for exarrple cell or tissue, or protein displays a

neoepi toﬂ%0 T8hn be VEriEasey "Hseascrsarciatedyprolven srepifie antb Sieobnitoge sp®ific” are
bel ow2for i sohgl iﬂwclﬁﬁgeaﬁﬁ%@@ﬁ{@‘ﬁl{ t%bfbﬁnaspg&ﬁ@arll %co?rﬁﬁﬂ?éﬁéo@&to%%m‘@s‘lﬂed

specific bindjng nolecule’in that a binding ecu or e

anti body i den*ﬂ?r?lpéﬂmﬁyuceaﬁSdabﬁémqﬁ@é cs%s-wsemtv“ "spepifien " apesificpllereternizing,”
bi nding to thepatdanedind hergﬁy .

neoep| t ope. 874] I 9 phlrngsejé ?ngggygtgméggso%dgl%gée E)%%?g:ﬁ% bgdé I?Olewles
and " neoepi t oﬁéh%ﬁ%é]isﬁl’@maﬁr@w% the aepepitenerad Waﬁge@ﬁmaysometeél motgintand the
the term "spegii r [ e

torms such e apEoratiniRSARTYE Btn I ERGR SRR THE HIRRIARGEDLe o e
speci £? cally PIe¥eah Hiventig, ras asmrefsaremn@abmq;nmaffmtngq ‘the” yroepitape rtviathe ynative
bi ndi ng, " and,bLi dds ipdi

di scrim nate %et weenlléi?n gfgg%ce%ﬁf%pﬁagft&g I%?%%?%Ea?w%%s%éﬁg#%d% dre l?an br’f a
and the nati viscigr of &, natihﬁulﬂrﬂsspr\ﬁferrdd by péactagrofns@antl ¢van oroad pztt;imtteehtghcr than
Thus, the bi nghjon G fiotH, %qulaﬂ\tée[{%gﬁthp Eﬁﬁﬁ?trno'le[wﬁnéé ﬂﬁi@‘g %r the specific
preferentlal bi ndi ng affini € neoepi fope over

pr ot ei n ant i glergebspiigns. 2 mocgfcomtls prefpsably etdeasptfbfoet lebe, ynoat pﬂe&a@iy & least
usual ky nore t

fact or of 50 %idb?i@lg%sﬁ%ﬁo?%tg{rnet %’alr(%go bﬁﬁh{% tﬁaq%ﬂg)ﬁgﬁgé&egu?%%e?%ggg native
the relative W@nmpaﬂlﬁéﬂbldmdasngswmla‘edmmqme g., antibody for the

specific et e e O 70} referably at,lea ..
10-f ol d |[de°2§]g mor Feﬁ’{)?geﬁ%r‘r"glﬁ?ﬁbm& ?péé’tscﬁﬁg?d%%fg%?"a RSS “tS?h%P%"thf Bexgi, it
the 1CD for bisigenenajiyt heant that & bodingtrooledue . gl, iag antisode birtde td b epiedp wea its



[0075] By "specifically binds," or "specifically recognizes," used

i nterchangeably herein, it is generally neant that a binding

nol ecul e,  exfly 300g3168t | body binds to an epitope via i t%cﬂﬁ@zoosmomﬁs
20081081008PCT1EP2008/ 000053 -21 - antigen binding domain, and that
the binding entails some conplenmentarity between the antigen BI gdl ng
domai n and the epitope. According to this definition, an antibody is
said to "speci@f‘%ﬁlqlr&“lﬁ ﬁlﬂ??alit»dn%%‘aé%;bﬁﬁ@g\méﬂﬁs semFereplementaripbetween the
epi tope, Via ishSgeabindgfioRiadhd the US0RENADRY fnd S A &aﬁn&iaﬂ,wahiwyhsdsaid to
bind to a random. unrelated epitope. The term 5 "specificity’ s =
used herein t oSREEEF3I bip et0r 3 SRIPDR WA jtriindy tyhaitspigpea viedist aafigen binding
ant | body bi NdSioh@indm6@reflily @B 1ORSudHHd &XATRkdem, ARHIROMVoitche. FRE B
deened to have a higher specifici taé for a given epitope than-antibody
"B," oF anti botRFHIANY igyses bereiaiteiauabifithovglative finitoewtict a eortain 2atibridgbinds
speci ficity thancdthinRBRodeOFor e%ﬁrﬂﬁl@,%ﬁﬁﬂd?mﬂerﬁégbéd 04 Q)]I'P% a higher specificity
“preferentially binds,” it is meant t"ha the Dinding noleculg €. g.,
antibody 10 $Pedivsneaiteny thinmgbedy "By oz pitiboge " rbmey b?m foybirtdtampitdpe "C"
woul d bi nd t 0 a8k i) b it hABDRAAWSgRpanal ogous epi t ope.
Thus, an anti bod;i1 \;\%ﬁcﬂxﬁlpr?g‘ erentially %?nglsqp to a given epitope
woul d norl@%76lkel y B narefesentinly bisgs.t dpie mesanthabthe binding wdleewe,t ope mtibody
even tough syehifamABhd @Y BRYpE HRSS 1 aag-%&haw it BohldHih i Ghated, simmita,
epitope. [0077] By way of non-lIimting exanple, a binding nolecul’,
e.g., an anti BERYIOEY: erenalpgouseniionter Bus.tan aptibailyawifich Sreforsitadlyebinds” to a
preferential | Wivied edifop@bBES nid Sedid 1 it tion
constant (K9) )é;[ ha%ﬁlfog | ess than t}lhlgﬁ_%tr?tq?dbo@%ﬁg% %rreg'[te?]iZeB%ép%b% " though
epi tope. |n afehieentihody Magicroshipadvagherelated eaittriebody ma;t/)_ bg

consi der qggi79 bin L 1 "tﬂ%”e f.e i al it hbinds the
first epiq'? og(}e) W 'gﬂBgr‘f agf_ :nﬁ?t E/rht _atxgﬁlglehé %P’tggl .tﬁ?%lﬁ%ﬁedreﬁérano?‘%bocﬂ may be
magni tiade | es§onsisiared tthbinth i frsd ypitopKPraferentialip i écbinds egid tﬁlﬂeepitkg)pc with a
anot her non- | gEidciaR LSt ; [ . idered .t o
bind a first ‘é’é?%pg“ Bfr?r%??g‘?r(g{nf’?i %ﬂs?gssﬁﬁ%’tth‘%?‘ﬁﬁ’gw ﬁg‘%ff?‘?ﬁsl‘? %é’C%P?o%%pe; In
with an af fi npacher mep-limiting exampls, anveotibndyansy bé comsiferadutdebind s sfirsthamigen
t he anti body' g, Qv § kds 5,007 r

oo o B O AL kBl Oy e e o
consi dered t oMypHtpde lass than the prtihedy’p Kef for @msemndygpltb;lm. tn lahotbkg rtohdimiting
first ogpitopeeWnt fuhg . f that

anti bady' s K(ob )@? %‘?a’?ﬁg %@%ﬁ?ﬁd@%%ﬁ%& bl < fg%SP‘rﬁ‘gprc pﬁ%ﬁrﬁ@mf}‘ﬁ%““ the
exanpl e, an afitst eRiiaye wishamaifinigribatdest éastitao mdm_OQﬁﬁgmmﬂ?];bpntpmbc aﬁltlboc_iy’s
preferential |l y_idf 4 i wbdre first epitope with an affinity that is
at | east one grD(géarrth%ﬁep%gg F{)%de less than the antibody's k(off) for

t he secod®78pi t open anpthemnuenémiting exdmpie,td bngdiegamqbdzl cgle, a]?.,antagbmtéﬂy many be
be consi der ed.4.Q:sbi j ' : 2Nt | if Lt binds the
first epi topec%gltdﬁﬂegﬁ) I%S&a? Fi ?strtlfl? ?/)lp% Egﬁe@g&;ﬁf@é@ tﬂEé\//\f/('%)rstoelp g‘é‘?e_sm an oif rate
magni £8de | es§(efaribathie lagst thoodie sntibody’s )k(6fby farhihe secmd depitppd. ode . another

Fragnent . var [ GE S o vl B bPOSNaBled MRS RER R E e frspinly

a target pol ypéptindsdhediissicdpiiapowitteancaffinityrthat is at least one order of magnitude less than

the antibody’s k(off) for the second epitope. In another non-limiting example, an antibody

may be considered to bind a first epitope preferentially if it binds the first epitope with an

30 affinity that is at least two orders of magnitude less than the antibody’s k(off) for the second
epitope.

[0079] A binding molecule, e.g., an antibody or antigen-binding fragment, variant, or

derivative disclosed herein may be said to bind a target polypeptide disclosed herein or a



WO 20081081008PCT/ EP20081000053 - 22 - fragnent or variant thereof
with an off rate (k(off)) of less than or equal to 5 X 104 sec-1, 104
sec-1, 5 X 10-3 seel or 10-3 sec-1. Mire preferably, an antibody of
the inventi evo magshssai d to bind a target pol ypepti de pdicsetosmoss
herein or a fragnent or variant thereofpawith an off rate (k(off))

| ess than or equal to 5 X 10-4 sec-1, 104 sec-1, 5 X 10-5sec-1, or

10080] A bi i ACRS SRGFat fttfo? wﬁﬁ%%ff B e et e
fragnent, varil@Asec os Xd@? sercébr 108 seti's Blas pnéfek’&llﬁbﬂaxﬁ&:)édja@f th@inderition Riap @e

a target pol di sclos or,,a fra or vari ant
Pherear wPrn) BB B oy 23R caE Billogh pereln 4 Ftbingt os vari Bsssofpvith an
sec-1, 5 X 103l§ﬂrate$le(efﬂ) 1exmm/brhqsaem51xoo-“ EecX 1004edWs KO0 bec MY 197 sec? 5X

preferably, a antt;b A0 i nvention may be said to bind a
tar get %pol ypegP g€ t:lﬁ)dsysle éépﬁ%rsgf’n é{'eq‘ragrrent or variant thereof

with an qnoaoat e (k(AOM)ldlngh&aﬁc&Ye Egarﬂn(ﬁhnlﬁﬁy&ir alnﬁgel'pé‘_incM'lé- ﬁ%%ﬁenl va";’laP& or
105 M1 sec- sec. sec-1

[0081] A bi ni A5 QS UG EES beigin Ty be o a Su @ BeLRO PERRdS P Ry gra
i nhi bit bi ndi figgméntar vefaerthaes with dnldadyte (onr@) &F g¥@fer @h bPRRal th 10T M sec!

preferentiall tot ell g extent 15 that it

bl ocks, to soégpygcgkileéeclb lppgﬁ;temr Me*&nc&‘%?‘?‘fﬁm fpantipady °fthe

epi t ope. Corrpﬁivbﬁtionenaynﬁlsﬁdtd mﬂd zﬁrﬁt MeeDol t&ferﬂhda%@edliérézwrt ? AihRe: &f%’ﬂﬁh
i on ant i_bod

in the art, r SA assays, y
said to corrpe ggﬂﬁaﬁ‘%f&fﬁn@&& )rﬁﬁ?%ﬁlﬁ{m{%akt@ﬂ@r%@g@ antd Hb &/Im ]al06
gi ven epi topeMJS/seaf dr 83510590 %ecAbr | Bagt sB0% at | east 70% at |east
60% or 36%] ﬁgst 50% 20 1008 ] As used _herein, the term"affinit
refers t Heasur b‘fd”tgﬁ'éc' il A g A0 gRtiboRB IssRiddP RemBtitiply iptdhit bigdiag of 2

epi tope with tdmexfalanﬁﬁodg tdh PREDEitERE ﬂ@ﬂ-ﬂréfereﬁhﬂlx bird td LR %&Qlﬂﬁé tent
nol ecu.fg See ow et at, Antjbodies Labor at ory nual

(Col d 'Spring LR bgPl%g%&Pa%‘Wy desriss dinding of dhe 1efggyoey pntihadie do e zattope.

As used herei a‘ompa&wb exmmh@vmdy b/ detérRfiRA By bly HadioQ %86 ln tﬁ& &l bt &xdmPle,
the conpl ex betwee aEﬁ%Ehaﬁatl on of,_ i munogl Qbul i ns and 25

antigen, that G‘?rgpeupﬂré TR F A a(‘}B?ﬁSiWﬁi‘aﬂﬁe ﬁl@@ﬁﬁ{nﬁctﬁf"e]é{ﬁﬂhlblt binding of the
i munogl obul i fbféfhﬁ&uﬁlﬁ)dd@&@a given éfﬂioﬁggﬁat I8BE90%; A least 004, QMR 70RIBYeast
29-34. Avidit }s re S to both the affinity of i ndi vi dual

i nmunogl obul i O%ho¥r 8k Fsé °n the popul ation with specific epitopes,

and abeo [6082] val engd @sd Héreihf'tﬁe teﬂﬁ“ﬁfﬁﬁb@@éﬁﬂs%ﬁgﬂufe@ﬂﬁ@&ér%{bf tlllzeq{mdmg
exanple, the inter l"tdﬁ‘l"‘ between a bival ent nonoclonal ant dy and

an antigen w Phal! ehiepe Rith dly bRt pehinding moltede, agset immanoglobulin

pol yner, woul ﬁhofé@ul@n&eoef g h]!{ﬂ{bvﬂé'i"afj'Mlboﬁ@@%sﬂa@bﬁgirﬁﬂiaﬂﬁll %Hfd%?mn@l—l&bor
anti bodi es or_anti ragments, variants or derivatives
5 Bresh Jndgit 49

thereof of thEaoHR} 88) 2hpeecidd 28| Heusedesivetie fam avidity safer to

of their the overall stability of the complex between a population of immunoglobulins and an

25 antigen, that is, the functional combining strength of an immunoglobulin mixture with the
antigen, See, e.g., Harlow at pages 29-34. Avidity is related to both the affinity of
individual immunoglobulin molecules in the population with specific epitopes, and also the
valencies of the immunoglobulins and the antigen. For example, the interaction between a
bivalent monoclonal antibody and an antigen with a highly repeating epitope structure,

30 such as a polymer, would be one of high avidity.

[0083] Binding molecules, e.g., antibodies or antigen-binding fragments, variants or
derivatives thereof of the invention may also be described or specified in terms of their

cross-reactivity. As used herein, the term "cross-reactivity" refers to the ability of an



cross-reactivity. As used herein, the term"cross-reactivity" refers
to the ability of an WO 20081081008PCT/ EP2008/ 000053 - 23 -

anti body, specific for one antigen, to react with a second antigen; a
nmeasure of ma zvwen@ss bet ween two di fferent antigeni c rPEwEPLEHIMESS
Thus, an antibody is cross reactive if.23t binds to an epitope other
than the one that induced its formation. The cross reactive epitope

general |y contai of the sane, conpl erent ar tructural features
as the induci tﬁgﬁ"@%@%&é@" Eoéﬂ%e alnng?oF?ere%% ?5?9893/ ﬂ‘g'tgﬁ%tlalrﬁeaﬂ“? obfetafedpess
than the ori gbesleen WaORAEnrantigamigBubstancey. (g af BhtiddA istodd 248t FIFR binds
non. i dent i cal TSB! 058 st e et PR e et g oialar Bisoprosercgug epiope
90% at | east g&&%llyabniabﬁsﬁax@Cﬁfmheaimde&fbﬁ:fplcﬁﬁ%ar}'gdtmbtgﬁ tfeam%z asPhe i@iasihg
65% at. | east _60% at .l east 55% an t |east 50%identity (as

cal cul ét ed usfﬂ%p%’eaf’gbrﬂ?nfncﬁﬁ’ TPy ﬂcﬂ&ﬁ%ﬁ beffprfheptle pPrgiadl: 10  herei n)

to a ref dbesdte epif@mamﬁla, @ﬂ‘aihatmdbbéim;hahﬁso&ﬁiddgrb@o?&‘d%—ﬂci;}dtiﬂrit% 5i1?/fhaﬂ&ey
cross-reactivity i, f it does.not bind epitopes wt, ss_than (U
eas than. oovbiabitet bl PR Rieabutongle sobitoptuath safmybaR yds! aopa
70% |ess thaiea8B%%, hident 80vamat BAYY S%ra teait7av, L4t 6596 all@&‘ﬁﬁ@%?dﬂle_’ég%g%,
neroi n) 1o a PRt ErEe SOUaReRe o AAcu R Oy R Snotgk Fotle o, G drscbed
speci flioc" f or haeiapiotaatfRrenpd pMpgs. Anfaniibody 2QBS sH@to MVOHHRRY nOEBRLreactivity
anal og, ortholo [ I ndin

or honol og of that epitope. [0085]B
nol ecul es, e. &.",gdoﬁsrﬁqt nggw%ﬁ%wah@?ﬂéﬂf%%%%m%%h%w sx%éf]ff%ﬁ}t@ 8p%.
derivatives t hes@ot 75%, ldt@hin URAUEE haATS %2 eSOMBE6ME I64:itRR05 594, and less than

specified in r f their binding affinity to a pol ypeptide of the
i I?went ion. Pr é&’éﬁ%‘g%{aﬁﬁf"ﬁﬁla“ﬁ? fSiRg mpeghods ﬁE‘ly"GU’é‘ they 38 &ndljdeserifed herein) to a

di ssoci ati on fuedcanpitope. K ahitsody haaBe Seckned Onidhy sge@iftMrora c¥rtabRepi¥be, if it
10-3M,.5 x 104 20M..104 M 5 x 105M 10-5M 5 x 104M_10-6M S X

107M '107M 59585 2B Hipd Ay athar 2aelog, eribalpe. pnbApoles of thaseitares x 1041M
10-' 1M 500851L042M Bihfing Zhbledulos, 2@, laMboditk :3bAtigdnbindolMmehd 4Miads ¥r

1015M “or 10- &Q‘Matives thereof of the invention may also be described or specified in terms of their
binding affinity to a polypeptide of the invention. Preferred binding affinities include those
with a dissociation constant or Kd less than 5 x 102M, 102 M, 5 x 10°M, 10°M, 5 x 10™
20 M, 107*M, 5 x 10°M, 10°M, 5x 10°M, 10°M, 5 x 107M, 107 M, 52 10°M, 10°M, 5x
10°M, 10°M, 5 x 107°M, 107°M, 5 x 10" M, 10" M, 5 x 1072M, 10"*M, 5x 1073 M,
101M, 5x 10 M, 101 M, 5x 107 M, or 107 M.
[0086] As previously indicated, the subunit structures and three dimensional configuration
of the constant regions of the various immunoglobulin classes are well known. As used
25 herein, the term "VH domain" includes the amino terminal variable domain of an
immunogiobulin heavy chain and the term "CHI domain" includes the first (most amino
terminal} constant region domain of an immunoglobulin heavy chain. The CHI domain is
adjacent to the VH domain and is amino terminal to the hinge region of an immunoglobulin
heavy chain molecule.
30 [0087] As used herein the term "CH2 domain" includes the portion of a heavy chain
molecule that extends, e.g., from about residue 244 to residue 360 of an antibody using

conventional numbering schemes (residues 244 to 360, Kabat numbering system; and

residues 231-340, EU numbering system; see Kabat EA ef al. op. cit. The CH2 domain is



[ 0086] As previously indicated, the subunit structures and three

di mensi onal configuration of the constant regions of the various

| munogl obulgdedRsnes are well known. As used 25 her giRmpldiSochd@ M
"VH donai n"l‘?ncl udes the amino term na124var| abl e domain c /];c Bioob

I mmunogl obul i n heavy chain and the term "CHlL domai n" incl udes t he

first (nmost amino terminal) constant region domain of an
i nununogl obul PHI¥EE A EABag, closehepaivell with aadtheridemaigj Rethat, twoNtlinked ptanched

domai n and Iscﬁﬂal&&aﬁe%hmngﬁe ﬁtflxg:t}ﬁ b@fdﬂglgme%% 2 om%ﬂls.p% ga%mﬁli’iucl; te&s

heavy chai n nol ecll e. use reint erm
i ncl udes the B’GFCP‘FI%“éﬁfalsa‘wgévsm@h&dﬁlanﬂlbéﬂﬂldemalhaxtendstfmmdma CE2gomain to

from about regleduRmdd Jt the'1EG! I@Lgd ngpg‘i%asa#%l'o g'gééeli% %§ {%mdues

conventi onal nunbering schenes ues nuiberi ng
systen? 4ME8tesi dubksusedihegim thE[@mdmplrcgoré‘ystlems the potiah af aHAav,at cham

al. op. cit. IBRcGhHMR Re 'G'Hl m&rp %B{hg%ﬁ-&o%&gé E%gg%cl]l{ %Org & compnses

- unique in that it i1s not cl pair anot her
Rat her, two I\PHPFQWE%FCIW%E%@GBSC tshienitde, etheh allovengitie iwit N'pnmeai antigen

bet ween the t

al so wel | docﬁmngl%gggﬂgt tﬁgd&@dgn#aﬁ\ngeg%\r{?g %om‘iﬁ%@&%ﬁ%ﬁ%ﬁm
to the C-ter nfomgdinsofupphe midgd, mﬁé@wre}umdﬂmm r(Rees eteqiprokimedot | 11108
residygs, 5 #g 3] As used herein, the term"hinge region" includes
the portion of a“heavy chain nol ecule that joins the CHL donmain to

the CH2 ¥l n. THssusednipecin dlag mnclﬂlqukﬁdsémndppmhndemc%cyalzﬁt besli Brmal
and 1 11 &1 Dbwech S sk QIO O LRETLORLAN R BB6 Bl Ao o

regl ons to nove | nde I nge regrons ca

t hree di st i nc‘ilSldfbfiPabQ@ Ol‘tﬂmﬂsp with @Idt@nd aid grower Irhmmgteaajmrﬁy necu(rR(guDgG

et al. o Q in,t
term"” d| suI f %l@%%aséﬁh@?ﬁéfbggggl%e covl)"r 8' a%ggr'fﬁ%’reor ne%‘lagl.éet%v@gﬁavtv \ﬁ%ams
sul f uts at ons. aFhskesntyhbvadisefids bonds mép@sdmps lcenwpmdﬁﬂy tol 23§ rand (242 husihg the
can form a di dthIO rou I n

| @itlaf ﬁlgx?oegﬂgg)[ R:é @D 19(91%%' oEB gﬁﬁg %_4 P-

nost naturally occurrin 'gi ons are
linked bj0040ldi sul fASdﬁecbbﬂdn,athdteméenglmenéamgbodh'anefns tbfmraﬂnbudlyl«imd/hhy the

the Kanat | nanRangaoRbnARlddAera0! LEPRANILDY o Sod2 AR B % 1R Bk

t he Kabat nunbering system pos
systen). replacement of one or more CDRs from an antibody of known specificity and, if necessary,
20 by partial framework region replacement and sequence changing. Although the CDRs may

be derived from an antibody of the same class or even subclass as the antibody from which
the framework regions are derived, it is envisaged that the CDRs will be derived from an
antibody of different class and preferably from an antibody from a different species. An
engineered antibody in which one or more "donor" CDRs from a ron-human antibody of
25 known specificity is grafted into a human heavy or light chain framework region is referred
to herein as a "humanized antibody." It may not be necessary to replace all of the CDRs
with the complete CDRs from the doner variable region to transfer the antigen binding
capacity of one variable domain to ancther, Rather, it may only be necessary to transfer
those residues that are necessary to maintain the activity of the target binding site. Given
30 the explanations set forth in, e.g., U. 8. Pat. Nos. 5,585,089, 5,693,761, 5,693,762, and
6,180,370, it will be well within the competence of those skilled in the art, either by
carrying out routine experimentation or by trial and error testing to obtain a functional

engineered or humanized antibody.



[ 0090] As used herein, the term "engi neered anti body" refers to an
anti body in which the variable domain in either the heavy and |ight
chain of both is altered by at | east partial replacenent of one or
nore CDRs f voorecasiosastsi body of known specificity and, ifecneemssaogss 20
by partial franmework region replacenengsand sequence changi ng.

Al t hough the CDRs may be derived froman anti body of the sane class

or even ass a fLom i ons
deri ved, S[H@ﬁh s env?xsi(illgeedlflae tr% %t he Cﬁ?&e\é\& ﬂb %@016'8?9 Edmf’tf‘g eptides in
ant i body of diwhicbradrtf tiod ﬁ;senoaalcﬂomamﬁemahksyng‘mem@pepﬁﬂé hld Qikyinétlyodtkide. As

ff
Yaonor + core. FrEmeset R e SR e g o spEe R G e it e
grafted i nto &attwmantthefingtionl ddngils o@ﬁalpblybé;aiaerkadtﬁgl Bibnk $mbodiment, a

o rephace. al Py Aol Rk E PRt imiiebutc onis” i Ront ot o dsarid

vari abl e regi bomdandfsoansfady, ah ireprayet ly feldedpotebiepideccanpsibds o B he Hae chains not

vari abl e dorra t her it may only be necessary to
transfer thosé&feg%ydﬂ%mPﬂea‘ilﬁg%geeti%@essary to maintain the activity
of the t 6[0@91 bi ndA.'ﬂgseﬂl }te&m fhevierin 3&h rﬂe&ed‘eifﬂluaébahhﬂ atsl off iclelt 4dM or

e.g., U 5,089, 5, 693 761 69 and 6, 180, 370Q,
it will be meP?‘Y%mlf\’lf & %°IF S 08 vpkedR aE At BSHHsTECO ffapféachPWUE%wm peptide
ei t herlOby car synitgis,Ciyt erzpmibtion® chupiRali doRplin! dfQRp@des RY sérhd adm@mmﬁro?@{ese
testing to ob |n a functional engineered or humani zed anti body.
2008/081008P @8/000053 - 25 - 10091] As used herein the term

: Er o]E)er I %100‘96] ded pod ysed hedethe thelté‘:ﬁisudﬁ&de'lﬁ)sB@'Pérld'QQ&nr arc? ﬁéfﬂ ﬁi&;{rel’;}iahge‘aﬁly
e functional, dopai ns_.conpri si.n peptide are distinc

active. As us@de ﬁ{eé%é? err?‘ﬁge}cogp?ﬁ%ﬁ%f g%@'l%l"i‘fg? Hegenss ?.Tc?PVB%‘}?NSd‘@” ‘whatever
i PCl Edes lpol yme:ptsd Indﬂlﬂimgbh‘ﬁﬂnio@lboaﬁ]gétmsi r&ﬂﬁgﬁgntﬁﬂf@ng WAC L Raad ?ﬂﬁﬁ%ﬁs
of t pol ype e .is nqt active. e enbodi nent, a proper

ol ded® hol Y pep: PiaoBT w835 et EP R BPrs et ikcmotsy GREFLsform a
one disul fi dlecdmmbugmgemmeﬁ SQ'la!lmer Eﬁ& maﬁafaﬂﬁallsé %&&I@ﬁdgmh?ﬁ?ﬁgﬁg fetne
conpr|ses po tide not |inked by at | east one disulfide
bond. AR ?’g&’ﬁ "R e RO H@Rptm 1f A ngla gwtein containing two
mani pul ati on m'fe € beirien®@ Cliatl c@fesRAI P 9@9@@:16&%@&&& 8$ tYorgiAt OREE Gwhtch
means (e.qg. reconblnant t chn |tro tlde s§¥the5|s

enzymati c or 3 A1 5 BpmE {js?)l‘)q'ﬁgﬂﬂ PE&%@ cﬁ'lth%glr’et ¢ BABING e s s made
t hese20 echni gexesijuous throughbst e ﬁ!iedlﬁé’gﬁieﬁts hB Qe frBdnfBmay bé‘bﬁﬂlcally brgRdany
or "fusion" are us&c{{ t ercha geﬁgﬁ% ese terns refer to th

j oi ni ng t oget HEF*EF PudnBHd P ¢ & lipker: S5myeRfEnt Eor Wmm?atpé’\)’é\‘cle‘mdes

meanfs i ncl ;Jm argodihethe CDR CoMh irgatudalobalin ﬁmmbg&nhaﬁsaﬁﬁed Mrame, but be
IN-Trane T Usl on

fers to.th in twg or nore pol ynucl eoti de
open readi ng sfeP%rf‘rtEQEY W?““ﬂ‘i?“&%%“ﬁ?‘Eo]in%%d?qsh%dglm“é?ﬂj%huhmﬁlﬂme}”ﬁfkdeglon or
manner that n@idfiloaslNSDRN@g6AY, 148 Qongd skl 'aﬁge@'ndnﬁseﬁdlcegmhm@a? a@halt B 2
origi 5’% ORFs. Thus, 3 recombi nant fusion protein is a single prote| n
cont afhi ng tV\i?nH’I“E’“?rB‘P ¥PPidfrent s that correspond to pol ypepti des

encoded pyoghhe or |Iﬂ hﬂwdon%:&' folpbilies QOMRE Seqibfcem 8t a %ﬁﬁ%bé‘%s 2 order of
joined in nature. t hough the . reading frane i s thus made conti nuous

t hr oughout th"'émf‘%‘é 1§ Rfide frhan %@%@rﬁasb%ﬂvemméﬁygqn@am yhigh residues
spatial l'y septﬁﬁtadeﬁgﬁb@/eacﬁ Qthe ¥ANP s uehd& did %ﬁghw&lsﬁrthéﬁﬂﬂﬁ?%&uctﬁ@rof the
exanpl e, pol 3 cI eoptides encoding t CDRs of "an i nununogl obul i n

vari abl e regl t§)‘1;’°be fused, in- frarre but be separated by a _
pol yngg cloeos) de e%@@ﬁrﬁgcﬂiﬁsgﬁﬁ% u%@lefeiﬂ?dfé%b eewc&c%% GARIER Wekde Jr&i Qi
or additional, CDR re Lons, | on the "fused s are ) i
co-t ransl at edPigRienigak %Fxﬁnlé?)ﬁ’@ Polysestidepthegeocess includes prytrhgnifestation
context of polptpephbsiesa: pr@sen&é Ui él@%%ﬂ'?@le cell uﬁ:ludﬁﬁqwﬁﬁkﬁﬁ luﬂlﬁmﬁp gene

order of am no acids in ﬁ/etldeln an amno to car oxy
knockdown as well as bot transient expression and stable expression. It includes without



5 Expression of a gene produces a "gene product.” As used herein, a
gene product can be either a nucleic acid, e.g., a nmessenger RNA
produced by transcription of a gene, or a polypeptide which is
transl at ed WOWIHSIHWBNscri pt. Gene products descri bed REFEPWOFWISher
i nclude nucl eic acids with post transci2épti onal nodifications, e.g.,
pol yadenyl ati on, or polypeptides with post translational

yadenyl ati o | os i .
modi {1 cal | onS jimfebr tafBrBh Rb¢ BO gord NG ARl RV %@;&gégﬁgg%f%ﬂ 904 Yrna),

li pids, association with other protein subunits,
cl eavage, andsmHkbaiipkeRNAGIGETAL smalbiptdnferied RNAt (HRNASromsny otherRIVA product,

"treatment” rgfehe LAndaidh &%&éﬁ@ﬁgﬁi} J;ote %o?ﬁ)}e@@c{%s).aﬁ'idthg fﬁ%wyésg‘f% éa%%‘%ms a

preventative nmeasures, wherein ’ prevent or

(1 essen) an ubigehemiead qxntession dngludes thehuentien of thit dmchiemicalsand ang predassors.
devel ognent o fr el Lred clinical
results incl ulg'.)g,§r s%? %g_ratjeglé %ﬁaro{i%?? e%entg %@%ﬁ e&g ggelrdol{né %‘#’ as% %P rc()’ﬁgc,q%an be
di mi ni shnent efthepg tndpleicofiddiege aswessegabRNAZEoduCtd by transcripiinmsetd gapk, or a

2t T, 1Ml gty SPSULER B AL2a B st e

anelioration ation of | sease SSI
(whet her par t inglude nueleir scids wikhepdse trapistiptinnalbinedifications) et £ palpddenylation, or

survival it rorPgReERl ol Rerilond Mplihlet e, B, SREBANED. LOaSPREG: %

i ncl ud@ t hoseadditionaad\lipidst Bssedigiopowidi otherpraeindubeontdeproslytie kleavage,tdnd sie
prone to haveythe condition or disorder or those in which the

mani festation of the condition or disorder is to be prevented.

[ 0097] By [0096bj ect "Ased herdinyihg temin$ “tovat™ cafiiremtrhent orefet pabdtie tetapeutic treatment
"mammal ," is . . ' , £t arl.y. a_m | | an
subj ect, e.g. @?‘%}’dﬁ%ﬁt‘%‘éﬁ%‘ﬁ? Ean}’egllrdg%}\;,ﬁ%%hw | gebnn%g ?{%',%Cti%tﬁrpor%"r?gg.?}ss,iw down
preventi on, oflessdngpmpydesiseddbysiolegical vbarye dsdisayddrdmnlt ad thic Bevebbiptignt or spread
Mol ecykes [ 00 : | td on eral Ly.rel ates. t.o.means. and
ot hod? for i eenes e br ABEN R SRIF IR rhadbtnRe B AiaRoR o
clinically: presgiec ddninisheantsefbgxeat 9f didsaseesbilided AL € dnbtnworbehing) state of
exanpl es, hu ' ' ' abnormal structures in hu 0
brai i seasel ask SHB7 Bl 5w R BSlacB BNBIERT, RELMFSHRER Pl e distase
clinically unuseahidy renissidre (phithanpstidng el edptrdidegctable osb innkitttable.

ap10od o0 can By SHocaaLyLi N3Gl EuING L4 STHARR R AP o
20081881008 POELEHAH 08B0 H B se inZiged of treatment include those already with the condition or
disorder as well as those prone to have the condition or disorder or those in which the

manifestation of the condition or disorder is to be prevented.
[0097] By "subject” or "individual® or "animal" or "patient" or ,,mammal,.“ is meant any
subject, particularly a mammalian subject, e.g., a human patient, for whom diagnosis,

25 prognosis, prevention, or therapy is desired,

1. Methods to Identify Binding Molecules

[0098] The present invention generally relates to means and methods for discovering
therapeutically efficient antibodies from clinically preselected human subjects. As
demonstrated in the examples, human antibodies against abnormal structures in human

30 brain diseases can be isolated from phenotypically healthy, or clinically unusually stable
patients and corresponding recombinant antibodies can be successfully used for the

treatment, amelioration of pathology and prevention of impairment of brain function



Wi t hout substantial side effects. Cinical stability or

non- progressi on of disease can be identified by way of exanple by
measurenment over time of clinical, e.g., cognitive, status (by

neur opsychoagieesadsidoest i ng, for exanpl e); assessment ofpciriiezogd/abms
functional |evel; evaluation of the daihky |iving capacities or

behavi oral deficits; volunetric analysis of brain 5 structures; in

Vi VO nmeasur eng t hol deposi abnormal proteins in
brain (e.g. Pﬁ%%gtsﬁgs p ?‘g" ?f%eﬁ P m??i StB]?‘ Er@rﬂf’e&’@aﬁ%wgﬁf&&e&rsx‘a can be
body fl uids (&egtifiddey xparycufexmpleeymemtemeﬁﬁiw a8 bf clRidl, lag %@gmwel §80s
to the natural course/c?‘l story of trg di s :31 Thus, _the pre

i nvention pr othYELTORRY @8&%"%'3&%%’1‘8’ fﬁ’éﬁ“’ﬂ’g" PR of {5 S:lﬁbaélﬁém’ﬁ%ﬁﬁhbl"@
of recogni zi ngvahe€epPb B edlyafvirl ARRARRS aSteas)iGhe bk VALMASTIMAAYs of brain
derive _fromnative 10 _endogenous Erli’Ot eins, and are prevalent 1n the

body of a pat F‘E"r"rf”r?sn’”é”‘(?aﬂ“’raé‘ﬁ't’m?%ro athologicaldepgsiis 4f thaoBra! OEiteipt b brie.g.

and/ or out of PEh@kta- aﬁ@:ndmtm@mgf)lopb@&leﬁﬁéal CARLRY in bddy fﬁﬁdstceguia%rotems or
ant i bodi es and_anti gen- bi ng)d fragnents thereof aré provi i ch
|CO

denonstrate t Al RFAINED oA ﬁ‘P?f&fP’h@’ thppaaak opyse/histosy alig disease. Thus, the

bi ol ogi cal pr pemt iiMEnen Privided Aktib&fiest Qﬁ %Hh@%MeéﬂlésU&hﬁ;ﬁt £6 bl 8t
Exanpl es. Were gpresent the term."immunol ogi cal binding

char act eri st i E§08UZRE dteﬁ“é}’mB?sn&f ryseaseAsErciatsd; Srateins gyhigh, d&’ﬂYq ey native

with ao anti gedogdrduithlotetls, drfdSrdprovaigt inad de@ro@‘ﬁpaﬁe%E ﬁ{asva&famtfﬂx% eg asa
specificity, affl nl% cross-reactivity, and othér binding

char act eri st i B&bolesicsh papteinpd(er ‘Nét"ﬁrt%ﬂul gormah ghysiclegical comg¥nt Inoparticular,
extends to thau@bdid ety amigesid &%HemlsItﬁ@éofaawpfo%meME&émde&@As&&egﬁe
wel | . The present |nvent| on further relates to diagnostic assays an
kits that confmEelagiel bindnentarmsicastiss ang/pr Pﬁb’gﬁﬁbﬁ@ﬁﬁﬂl%%ﬁ?ﬂlw fondhe
20t 0 t her apeudifpodeiinedsePRcht t t ﬁ’%ﬂm

[ 0099] The presetn?a?nvent?oﬁldﬁhs@gggrselgyoﬁm?% ﬁe%gtéﬁngﬁ t abﬁgﬁﬁﬁc{#ﬁ%nr?
subj ed?s and phFacisHistics e elPirdine %ﬁgﬁeastwgom agpleadiyfwith as|aptigenaip all of its

criteria, Vmogl@ﬁxﬁfatl@al TEbidS, Fgferg%/&le%BéMJﬁ ﬂﬁi‘l’l’i}olcgﬂ% %Ltlgfysgr{&j&ﬁerlﬂnlﬁﬁng
Al zhei mer's di sease due to their %%ﬁi as'relatéd to the huno

def ense, ant i BEEACEESH S &8 cgERSS rhlbfpﬁgﬁs@reaeetglmemlommeaciﬁtg thq agibody
Abet a pepti de;faroa&:uffg%ﬂ Selad 22 reddRB@ht Biid dshRfly Th@ﬂgée?@mvgﬁfﬁh B Iﬁiates 1o

neurites and further cellular structures can also found, which are
neur opat hol ogfia8fopyr aspays aed kifs thaticemprise ﬂ!elﬂfémﬁlil%@?]d@ﬂe offthe presest inuention ard
can begfound @lteispetfic mBhE@ I AdpRitic¥yhiDatRh Sise@@ERBh 0TI cal
structures and can, as in case of 'the Abeta aggregates and the

pr ecur sor['%o 8k t he TheurernbrIVERtionyis thaseg| easthe @bsesyasion (saatHo | wgias ghbjects and
effects. %a?i'émts bReS @k HAtes p%@i%@ 'c{uh&f?'chéénﬁ CARMRLZA sk cﬁ"'ﬁh%lopng a
structures exhibit no or S|gn| I cant ower cross-reactivit

the normal physrdesienl dipidpr Rigmekhamean’s ¢16ﬁfaﬁﬁsd1@ft0 their age.oasaflatsd to the humoral

underlying th h | 465

an autoi mne&rf%}%%o%gtggaﬁ%oz%%Sg %dgggéjggg%%g{%%l 8’6%%@%,& \é\%bggsﬁp fle
[ 0100V t hout 2aerreatsslingyrofibrikasy kwelee dystraphiseyrites atdsfurtherretiularstuptares can
experi ments pagf gg rfglgldl '}vlﬁ&fzglred@c@ﬁﬁna%lto?lc&l R RRE0C F&Vfﬁgtdmgpder These
bel i eved that a di sordér does not hav econme nmanitest an

phenot ypi cal | §rug@resemy brbfound aiend or ineombingfiomwith aternathsingidahstoress andran,
result in an

| mmine. syst ort T Re R Ao Ry s al g ebirkdrd 4t nco B lBle,develop
cell's or B nepathojogical efects. nHeﬂs‘eer,dhoaewnbbodmeIsp@xiinailmrefcbgmang isaid @uctures
cells ich

al reaay knovvn%ml e%oe?rn%part n 9%} %%S'Ir% cﬂb%p{e%rstﬁ%% sa1 %deﬁ%pggﬁ (E:t%'rﬁlal
cel I s and nat forms$ ofiché preteutsemﬂ@lymfg thhmthﬁédgml structunesueraitigrysd gmknown case of

cooperate in %tdn%ﬂx‘dﬁéle?éhn?é apoptosis. It has to be assuned that,
also in a hea unor cells or precursors thereof are fonned




“10 neans of mutation. However, these are imediately driven to
apoptosis by nmeans of hunoral and cellular nechanisnms, so that a

tunor is noty@igbosid@pl e. In this sense, a "healthy, or P@{mpm@gdobdgg
unusual |y stable, patient"” is not undengtood to denote an individual

i n whom no di sease events take place, but an individual in whomthe

di verse se ev s ar ontro by bl ocki ng or defense

mechani s(rjlbf@(if ore ﬁP‘EQ?utdW g/pit EgP‘Fa brdhfoneits H@?%‘@T?S%F’(Pﬁme’it%@mﬁd
view of the ahpagordirce Wag thyREERGTIAR6h, bEliIeC BEITANHRdMIbA ntan@avetcﬁo%%&ﬁe
i nvention that if shoul d be possible to identify an antibody or an

ant i body- pr od fienifst @ Rhepgtyghivally perceivable, 48 ingase ofGp indeqtiondn opler ieasultriy an

subj ects, whi e&pchal\eﬁa@yeﬁl@adgfa%&edcﬁ@w tﬁ&ﬁtﬁﬁ&hlqguﬂlﬁe Goskd G the "géx{e?e{tl'oﬁ‘ or
wi t hout precognltlon of the nol ecul’ar nature of a arget structure

epi topd, 20 ectiyationefespeaitnB celherRmemoniecelit fnrsas of tumor edls op flifferentiated

al ready prevaidiisnGhlct! 1R RE Be | Jhydib\EidAROHisREEARE, %ﬁ@charﬁ‘éﬁ{scg'e'a?rea yoﬁin
exanpl e, proved by the absence of autoimminity - could successfdl

be enpl oyed a@Pgtpagners §kadd helper et oxtotpxie d rﬁﬁllh@m']t najurgridldag celds 3 the
agent. |denti taiungirdtGit FoeRRboRAAYinGR inki¥dsn DEapbABLL O B WL g%@\':ﬁled that,

precognition of the nplecular epitope of the target structure, but

rather sol el y2lg hsalhyhurpan, gimey celis or peasaisems dises! ere Tompdianct dedy dasis Gy
CONSPijQUOUS  Stfebtitdf BStatidh. Ci—lb@é\ﬂép -that el fﬁ%éﬁ?altél e o %S]Bfﬁ% ?g'rﬁ&q? of

ti ssue sections derived from human patients or rom ani
the respecti véwneralegnslecelluy owrinsisasdsniiey » thmomisirot detegtsiectin tthie sense, a

preésent i nvenijegihy & RhRsIY &u&aﬁ?%@ﬂgﬂﬂﬁe 59 h@ﬁtin@é}st d to denote an 1nd1v1dual in

di sor der - associ at ed prot ei’n- speci ecu
[ 0103] (@) subj ®Bemmg digeasggperds @bﬁ dﬁmbutfanomﬂl‘adlprém ‘ehnm Wmlwesse chsease events

synptom free, ,@rcoMbidliel %% lﬁg’ckﬁi ' d}' &by m'éa‘%ﬁfg%% géfl'g?% f?lg% ??eng%m%@maﬁfcst

affected with or at risk of d vel opl ng a
suppr é3si ng t WempAYfsf est ati on or outbreak of a disorder to a specinen

of patholipghfal I'y IQrva\hMSché)éHBgé G ggtl)th%fzg&i in V%l:&rﬁmﬁg “Iith?}ﬁﬂﬁcsgﬂt invention

predeterm ned clinical characteristi
2008/ 081008 PCheERZhOEA (eawssble to ddentifpar0altibely @ean ishijhody-padcing cell from

optional l'y i sglahi Bétichs bliRgding oméaﬁgf ﬁeefg &pm%sﬁe g&hfegéﬂcx/edbgc&qarmg%

sai d specimen but not or wth signi ower a
cor r espondi ngelinal eriteyia, M@Q‘éﬁ@gemmmftmmwﬂm@mf@aﬁrget structure epitope,

char agperi st | 3 5 ?;JHB%@%J&% dlehiotsdy fif Ok 8 ﬁ&g!y %xv@u%m@ame%n the donor

[ 0105] The met resent 1 nvention can
outlined in tpf@algsmﬁppv@g; is, for example, proved by the absence of autoimmunity — could

successfully be employed against a disease in form of a recombinantly produced agent.
Identifying such an antibody can thus be conducted without precognition of the molecular
epitope of the target structure, but rather solely by means of binding to neoepitopes of
25 . pathologically conspicuous structures in clinico-pathologically well characterized tissue
sections derived from human patients or from animal models of the respective disease.
[0102] Accordingly, in a first aspect the present invention relates to a method of isolating a
disorder-associated protein-specific binding molecule comprising:
[0103] (2) subjecting a sample obtained from a patient who is symptom-free, or who is
30 clinically unusually stable, but who is affected with or at risk of developing a disorder or
effectively suppressing the manifestation or outbreak of a disorder to a specimen of
pathologically or physiologically altered cells or tissue of predetermined clinical

characteristics; and



section with neans well known to a person skilled in the art. For
exanple, a liquid sanple obtained fromthe patient can be passed
through a first aperture of a duct which is in contact wth the
speci nen t amgetoosdsuasgt ure firmy held in an object hol derEriohssedsy
al |l owi ng putative binding nol ecul es present in the sanple, either in
a soluble formor expressed on the cell 10 surface and nenbrane,

respecti to bj d t. i.d t ar t cLur the | id s | .e

contain :‘fﬂ‘%]exa Iyrf%ﬁli e?ﬂg?n&ﬁ hj]f‘ Wé?l%@ng/\ﬂp egzﬂ?}?@c g@ r

my be a ti ssumdsmmu@pecnnenammrbrms@mat@dy\wob aﬂmhf?waoersfpbhdmg cells or
ogi,cal  target

nol ecul ar co s. which are .distinct. for a path

structure. [OTf %TSAW@H% o) Hﬁﬁﬂ&glﬁaét Fpcterisicy)as f'te‘ﬁ%}(/ | dG‘i“éF t fiem e beaiby
duct apert uresubfct.t he same 15 tinme, the tenperature of the obj ect

hol der cont.roll e an ob ect hoI der thernostat, for exanp

at a tggg 0?fure a hc\m‘?t@?#j% 'fel}?r%ﬁe YRYRgH PR ane P °rﬁ’|§§§§ ?‘%)‘E“"Sl‘?\dﬁ?@‘am?les
mo|k eculfa to tMtlﬂeﬁﬁbmbmmeuﬂcnbhﬁtcﬁd’ﬁdrgﬁ@klﬂaﬁ?:tﬁdz@t frof e%ahﬁl&@ﬁ@dlﬂrﬁﬁnple
taespace| t.he t.he ow ng notion

aser D e | Pt OB 220 btk RS Mo SRR o st Bhish s sonte
body t enper at witk ﬂm\seasc:mémmtgatrsge&mmtﬂm@tmrden fedbidcthol S &hee@y DMowktigtliatige

20 interacti can,be sinul ate oth hods of
Cncubat | ny- t hEEa Bieleiet RretTE G SR, CCire i SeoTHe Feshiie Somestedk e el

or rotiating tabfee mynmrmedspasnw to. bnﬂt@@d‘diaﬁgé{ dfucrafly Ik AGAd Smidigay
above- nenti oned s temls ct-!-\‘,"?t it all n . interruption of mnetabolic

processes at W‘ qrﬂgxwp adurRhesytRgan i65 hile dheoIPepimEn GiY chera tissue

hol der by neasestied orhhn&nﬂb&rﬁ@bat@@&vﬂl@ﬁmlehﬂés@ﬁio&&ulaﬂ JdrrdRialghsSahicH d€distinet
tenperature o .ect hol der can be decreased 25 to for exanple

bj.e
2-10C, in par%"?@ﬁ?‘&& g‘ﬁﬁtﬁg?dwwﬁondl ng device that an be used in
accor dang@odj t h t henyahktesHiof mitee cﬂf&&erﬂéveld RIER de@fhd @cﬁ@sﬁﬁrb baglthi Bame

Eur opean pate i cation _EP he .met hod of th

pres eﬁ? i nven{‘]’fli‘faﬁ%‘?werﬁweﬂae&bﬁﬁ%ﬂ Fﬁg‘f‘ cﬁﬂtd"q{?ﬁéy R phifgt %%lfi?rdli‘Fr’df’Stat
t he bi ndi ng pfktaeige &% teRpdratas a@iuhich%aﬁﬁmn&hﬁ'@f {he pheen bifhding@Blecule to
characterize fhe no]ecul.ar classes cul ar groups, and/ or. nol ecul ar

parts 30 reqUf PERFPHCRE of aBP%F(‘}lSHbC‘%Crr%E g specimeg takiep,plagesin dfa human body. By
structures of whi6f Gp@GWHRMmotWA] £5. RSNt Uqi ¥arkfle CAkMANE bxrﬁmgsnmémes,

not only open u% e gg%%;ble ways of cha gnosi s, but wl

provi de” a new @b g feﬁfipe’c' f fyeut ec‘%b?%&‘ﬁ‘ésmﬁlfﬁlasyﬁ%médﬁlbﬂdmg
level 20 WO 20Q&rLQ83RARREd biaZA0/ IR otherdBethods B héhdSing tHRAhh S8 twitkaNe
qualify in accor dance with the 0(%re ﬁnt i nvention a pool of healthy

vol unt eers i fSPEPBIEN FYcR 28 BY Fi5aR% BATdOBiRESARIE MaY AP Bird 38 zyslébmm{hyular

of a status ofdvantdéesErise abRirkdhtibaE uemrik maﬂﬂla\nows aﬂdm&ebﬁﬁlbl@loy nikBolic
to a speC|f|c endo enous |ng£ne response - not beconge clinical y

nani f est, homIér\‘?%ePs Fhespime Rifecgeasing thedsrapezpture of the pRleshaliles &y gusgns of the

heal t hy 5 el lgedt yomwmwammal th dwlgeka, thélﬁhn)ﬁérﬂtuﬂ of tHebbj¥ KditeRcan be decreased
neurogggeneratl e di sease + Zhei di sease or. Parkinson's

di seas® is nof HeexaOmnEd A Y rP&Wic’fﬂé"sfr‘T;% bt COrRSPRATIER deies {Brtean; bsi wssd in

devel opment  odccpahdte PAus ! Agthe@ '0f EHcoﬁr@dcﬂt ¥@&itiBAS dedcriBed in European patent
di sorder-associ ated proteins, and in the above-nentioned sense by

means of ear | §PPHFAGR FEni (067 48 AdheHpicentBe Atethodraliibe sxpsens drEntion wil allow

wi t hout i nvol MeiRiRhtid and ¥hhidlialz 60 BPME Bl palthes LIWEMGs 20the §éf§é &k to
has been restricted or delayed to such an extent that, until the

moment when tHentEard hpractspiee Histmelpcdar iclipssn mqenulas aroupm and/cr melpqnr iparts
the sgydy, t hleqﬁwd%pmla bRz RS | @M GruthiRe 38 ﬁw@ﬁgmﬂéﬂ WhEdh hitherto

occurred. Prefera , I Nnconspl cuous vol unteers I n whom neither
aut oi mmunol ogigyb ‘-’*'ﬁi@% sBYs wHlnot gy AP vR gAY Petiiovaxstof diegprsisshus wéll also

pat hol ogi cal ﬁfaﬂqéaha;m&stogg@%f&&h&hp&n@gap%eses%h%rﬁcﬁ&ﬁw&d as donors
for the sanple in the first instance [0108]  I'n principle sanples




25have been clinically presel ected are analyzed for the presence of
blndlng nol ecul es specifically recognizing speci men of pathol ogically
conspi cuous structures, for exanple in ex vivo tissue from

cl i ni co- pat lnad mgs/ezadoBy characteri zed human patients or paficEmbs/drode! S
| i ke, for exanple, transgenic mice, or.3pn vitro cell structures, or

i n pathol ogi cal allogenic or xenogenic tissue. Preferably, said

atient r as al d su ect QVI ding the s eci nen, are, 30human

ﬁost preﬁ@ﬁ@l y bo ﬁapT BT Hﬁf“%?@fdg?‘ie%p’é e 'B&?’E‘&FP?DCHPfheahhy
physi ol ogi cal hryluaﬂeéretﬁsflecsﬁmir@gateeiafkeﬁrprédlﬁw@ghqﬁ&fabnﬁflofasstaﬁselifearcﬁ&héé
di spl ayed by g’% hgl detec ion aft reaction wth a binding

mol ecul e, e.g FSD%WSB‘# KT ﬁP&%@ue 0,9 BRSLHEIG ANICRRROYS HUBPRRIFSPRESF 1St
obt a: nedt as/ f bege chM&]@Gﬂﬁﬁi@?,ﬂlﬁQ&P@T Irﬁﬁﬁ@?ﬁé Q.le I to tdf-’v%rse dis@ksds, ?healt?y
sa e i ssue, ,section ar snear tes ce or tissue sa

anrrgnl fal  mod e §f % & e Idipcyaly i whigh &Jmfwf&se%e&tw%wase like

ti ssue materi auzheﬂafee’&arsaizhw Pﬁklnbmxse@ﬂﬂs Adt yerdlihica I flahiddt, bt i@ @Nhe
in an object holder in form of tg posj tions, wherein each scan
posi tion corr BEHYHG detrlopmest ef patho Pg*ﬁi‘ﬁ‘BE‘BﬂlRfﬁths‘f%&tﬁauﬁ"’e disqedegpssociated

| east two of pheiscai ib thed®6ld nemtonéd £n QﬂQﬁHﬂlﬁ @FH-@H%‘ uﬁéﬂ?é}ﬁr‘éﬁi of fhe humoral
detection of a reaction with the anti body. exanpl e

ant i bodi es t o ™R SIEERH ¥R AT oithont “ﬁ’&l"PWﬁrFtk%f qyflulgﬁewnponents of the immune

neur odegener aysté, @lh§&%ﬁe@streb&d%7c1@ﬁ St sBcHHnSERME thal kK1 S BRment when the
di ng beta-anyl oi d plaques, Lew bodi es,

di sease or ta thies - inc
neur of i bril | aF?FP"F ARy ‘@éprﬁﬂﬂ“ﬁ’ygact’r%tﬁﬂ’élpﬁ@ﬁf“i the studyathe pliniepk papitestrtionof the

sections obt atis@ge hid MohydrBdtcRasl - PRGN, Bhdhsbiduoss Y6Rnekd Mn Whom neither
cl i ni co- pat hol O?ll cal | confl rmed di agnoses. of the respective di sease

entities. Thi&pmmppploeial RIGESEHGaEnhsen diagnosesk npm offier i nessiblp cudholpeical

tissue on to @ndRBnSddedes sidRicEibetRhir rdeRBad BY @R6E M thsahIEih &% /bt iflstance.
patie é (f Hlejal t hy donor, The detection of a reaction with the
ant i bg ]& one fIBIHrW}‘Fg*aE’PEﬁé’é’PHP%PB‘E &RAYrResusgd, who have undergone an active

ir nmJnOhl st ochafirsiativn AW VEKEKO SE BRsfoldgical AR Ghr phptided Iddrdil litd Q{tﬁody

ti ssue m cros Ctl ons cont ai nj ng vari ous human di sease tissues can

assenbl ed on t§YElogmEUag |beerabaasted e pmpizasion. Antibpdiesyifer; exampley ¢ Caﬂ be

Simlarly, admeitifRaahd MRREITRAS Alsemes AXLRe %@t{&&secﬁatqlfav@weﬂ%ccm%' with
of human di sease, cellular. smear or cells can enbedded i n paraff

and mount ed ofAbgjR BERbdE| o4y eg-dinsk gk al; Na@fﬂn"ﬁ?‘ﬂ‘aﬂq %M&}QHS £896%) Hock et af
descrbed hunga.pR3SS:sAMESLHHN) Zﬁﬁ"ﬂ@@o@l/@@ﬁ)@?%ﬁc}pﬁ@drﬂm ied ﬁ&l‘@l reference.,
tissue arrays. 20Thus, a sing I'e test position on the glass s e can
conpri se m xel® ﬂ&er”reéﬁlge“‘c’ff HWg‘EFe“ By boprpisredtg #eq sympley ﬁ@ﬁl"ﬁkﬂp’ﬁgﬁ which have

pat hol ogi cal | yotGeRSRE G&bﬁqﬁnﬁhfzﬁ%LHr%ﬁrres?Qﬂdir%] th&HiQFES EoreOninR GRERSGddr ¥
t hroughput of the assay, nore than gne test position is nounted on a

gl ass slide. wridnigatpfogicabprgiein is assecialedwith gWor sp998 06t ed ont o gl ass

slides i 101@% WO byadcertding thBprebdnt idv@rglohhﬁn%@s‘ﬁ?lalpaﬁéntn&£rd¥t1h&1ﬁﬂuals that
for mat nore detail ed descr ption of
have been clinically preselected are analyzed for the presence of binding molecules

specifically recognizing specimen of pathologically conspicuous structures, for example in
ex vivo tissue from clinico-pathologically characterized human patients or animal models
like, for example, transgenic mice, or in vitro cell structures, or in pathological allogenic or
xenogenic tissue. Preferably, said patient and/or as said subject providing the specimen are

30 human, most preferably both.
[0110] The characteristic pathologically or physiologically altered sample, cell or tissue
specimen Is preferably displayed by optical detection after reaction with a binding

molecule, e.g. antibody of the present invention. The specimen may be obtained as/from a



25this mcrotiter-conpatible tissue mcroarray can be found infra in
t he suppl enentary nmet hods section below [0113] As nentioned the
sanple to be anal yzed nmay conprise a body fluid, a cell sanple or the
super nat ant meﬁs‘%‘é‘?oﬁ sanpl e or a derivative thereof. BEBFPIOPRA0ENSS
such as lunbar cerebrospinal fluid (CSE}; plasma or urine can be
collected follow ng standard clinical 30procedures after informed

consent of t heelpampRNiigue Mdn, RARLL &ALk ¥st, Eﬂ%rﬁ?ﬂ?kz&nﬁ@%%ﬁ%&l&%déﬁfa
derived from B-cel[.s or menpry B-cells and/or conprises anti bodi es.

renor y ) A
[ 0114] Pr ef er aBI3" SEHRF Pk P Arculiyed erlland desue et Rrefengbly it fleastrang of said
With a not yetpeimithfiepteascht Gh 506684 HldeAtn fohﬁli)fta%cﬁrﬁg\%hms}%réih ShAREn

by the presence or absence of a surrggate.mar ker,
20081081008 PCTARPPOSERFOS P ¢ sperific pthqloaionh speiargnd ot deasbiveo of easan

courses O ini paitidhk ble@bh@dniaftly &pb&d t6 8N&HER bEIreh | ¢
surrogate marEerls havi ng eithe}i gn i ncr easled F?%%%ﬁ???@?/ﬁ%%ﬁ{gﬂy é]yway

occurrence or °% FEMPlG anekadigs 19 ihe megroprthndegics! helboarks nf stad ndweodpganemtive

i nvention in HRGs&CRseABheiMePl Gl CalIGARRY hisORe Q' uﬁgﬁﬁey € SReluding
proving the inprobability of such a disease already Etaa Vi ng
occurred as, Por-amygifniequen Lgwnbedies, sonefiteillintthnglesnd dystiopic néwgitis can be
disease IS exUSIRAl & RLAX! oBMFCE BRM {hiunO polBofln | bithf'didGA0RY,
t he phenotypi cal devel opnent of a di sease probeﬂ) e. I'n the case of

Al zheitfer' s dplidsesratholnescalis sondimmerbdiagnaess off theneppeative Hisease exiging. This is done
invention, SUBNRUIRE MHIURHESE Parklhf SRRARAGHW00m & glslsﬁd%%rw}ﬂaggrreythgl
cel | s agai nst neuropat hol ogy-associ ated protein conpfexes I'ike eta
aggr egat es, oPPBShth samplestof 2 prGens e dealthy dorprbdihe detrgtioniof afredstion with the
beta- anyl ol d BANESs GoHe UBbvlihd AERLY IohocBBUELdeD bbb M IROGSRS  and
for al pha synuclein in Lew bodi'es or conponents hitherto no

nol ecul ar |y | BSHISFINIGYS@ARBRE Wit h respect to age, belong to a group

of ingsviglygyy s i n_Mﬁ!ﬂmeetsl\s#}eﬁaic}&@ctﬁﬁg\éﬂtﬁﬂﬁgC@.ﬁ)@l e 0. MRLeaSe 9%52%8?%3% be

is particularly high or 0 originate genet m a popu

bearing a hi g¥sembied erothe mlash elidede Terms saltipls tissThménozamap, Siaifarly] &dditional
exanpl e, per sgRgahiim HRAR sgmhl%EA L RinAPhbEs Muﬁranagéa&,r@ﬁtﬁér@%lcar or cells
neur opsychol ogi cal Iy neasurabl’e cognitive Inpalrments, "or 1ncdse i
tunor i ndi cat $88rPs cmbeddedris paratfimanpdhiheinted dongliss atideselangopiin pembieation with
for exanpl e 0@Red h&clibidok rkefs t fferi L1 the.di seas
(Al'loul et at, Ar ch.c Ger ourﬁ%l %)S{/ﬁ%é%zﬁ@%&é%#%%%g%?&t g%f; &dﬁsg{rl]e %trayg'
at, | Afunity Phus(ily tegtppsitiorgyn the glassaliée wah compre g aniayeof tissue and other
| mpal rent , { BeareRiRpIRfAhk PithdodiGR HRRIR iR Ned ol ini cally,
neuropsychol ogi cal Iy, or cognitively s ag?e or years in spite of
their anfiaP] st at iltordealto jriczgRseothe wpeghphiaof the dsshnrmere idnopiertest gosition is
neur odegener at b MeeddnS appel I {28 RN r lve
in the further couréleﬁéﬁalgs{a' ?ﬁk%%bg}’g%gtg%thésﬁl sggegﬁsu&?erﬁ %ﬁ%tggaggrrg?c%elrna
is selected figryiers fepmetbitiog theiSStwelipr oficrotiter fagest. Brradra detaddaiestriptaof
ApoE genot ypeg.: ( ; eyvels i n)?od fluids of
Abet a pepti d:t,hlsz #ggogﬁg%?gé%ﬁg%gf§ gu?ﬁggﬁ%tp%h%é{snp eo-oflg%.m ‘biﬁllngsupp I%mentary
particul ar appetbedsisedtion éelpivoyi ng t he met hod according to the present

I nventi ofyyyz; As mentioned the sample to be analyzed may comprise a body fluid, a cell sample

or the supernatant of a cell sample or a derivative thereof, Body fluids such as lumbar

cerebrospinal fluid (CSF), plasma or urine can be collected following standard clinical

30 procedures after informed consent of the patients. Most preferably, the sample comprises
or is derived from B-cells or memory B-cells and/or comprises antibodies.

[0114] Preferably, said patient has been determined to be affected with a not yet manifested

disorder or at risk to develop the disorder by the presence or absence of a surrogate marker,



is testing sanples of B cells and B nmenory cells fromclinically
presel ected vol unteers against arrays of specinen of pathol ogically

conspi cuous v&d%é)@ﬁ o?f entirely different or related prjs %?)’00%/000053
di seases. In particu such pat hol oglag ti ssues origina rom
ége

human 30 patients sufferi ng from neur nerative di seases,
protei n-m sfol di ng di seases, tissue anyl oi doses and ot her di seases
rel ated to pathbyoyi etalsuaib'patsblt slisezsatimenuilaucl sdtetier s¢ to rif mﬁé&re& yn

torage. VO 20007 oBERer OB e R B b o RS Gy o W Rience

i ncl usion di sendeonafegietidn of5a disease andondihg tmﬂ:elp;eseﬁt inverinn di sleases:, of a
in particul ar PIcElﬂ{ﬁaﬁncgr?dlﬁc!n ﬁxr ¢ e"MésQ it O r%lﬁr %ft%ﬁ n%)g%eglé%%]ready

genes. [01161fn one particu re’ferr
i nvent fon f ocbaving @null-‘dd@héormmmslegh mamonﬂtﬂhlandm ﬁomnﬁmgihmmasc it &istent or

raml e, > 000 gL BAHLARAIMT R AEEL Shbbk] Bkl ice
preferably 75pywbahls &f thegescoof Aizﬂem;:r b)l:séaawthilgméaﬂslﬂlﬂpmbﬁdmgeto the present
capactty and Gl A ool AR £ BR%pSL o
of disease des@irdapatltohey-faswsmwdq:mxbmmn@[beﬁ hld mbéte digglepaiess @ligomeric Abeta
G asnag! < of BLsBebhe ALeNST Bl oRoRgh AR (DB ISR S
Al zheimer's dnsmd'ﬂmﬂla{y%ﬂg*ﬁ:s, rﬁomallbhariyhmﬂeuen‘bbdbmmws biheonipphérnd hitferth Mot
present invent] Ra@ularll” tc"zgn bried? r I e}%sl}egteto age, Bglong fo a group of individuals in whom
either the prevalence of Alzheimer’s disease is particularly high or who originate
genetically from a population bearing a high risk for Alzheimer’s disease.. These are, for
15 example, persons older than 75 years having no or only marginal neuropsychologically
measurable cognitive impairments, or in case of tumor indications, persons having highly
indicative tumor markers, for example genetic tumor markers, but not suffering from the
disease (Alloul ef al., Arch. Gerontology Geriatrics 27 (1998), 189; Dunn ef al., Immunity
21 (2004) 137-148). In case of mild cognitive impairment, these are patients that have
20 remained clinically, neuropsychologically, or cognitively stable for years in spite of their
annual statistical risk of more than 20% for developing a neurodegenerative disease that is
clinically manifest and progressive in the further course. Thus, in one embodiment said
surrogate marker is selected from the group consisting of old age, brain amyloid load,
ApoE genotype, APP genotype, PS1 genotype, levels in body fluids of Abeta peptide,

25 isoprostanes, Tau, and phospho-Tau.

[0115] A particular approach in employing the method according to the present invention
is testing samples of B cells and B memory cells from clinically preselected volunteers
against arrays of specimen of pathologically conspicuous tissues of entirely different or
related primary diseases. In particular, such pathological tissues originate from human

30 patients suffering from neurodegenerative diseases, protein-misfolding diseases, tissue
amyloidoses and other diseases related to pathological deposits, autoimmune disorders,

inflammatory diseases, hyperproliferative and neoplastic diseases, e.g., tumors, storage



15a) purifying B cells or B nenory cells froma sanpl e which has been
identified to contain binding nol ecules, e.g. antibodi es which
preferentially bind to said specinmen but not or with significantly

| ower af fi nivtoyz0o®osgmer espondi ng cells or tissue of a healrikesubisect ;
b) obtaining the i munogl obulin gene rgpertoire encoding said
antibodies fromsaid B cells or B nenory cells; and 20c) using said
repertoire to ,express, sajd anti bodi es, opti.onally wherein step

(b) conpri ses d{sﬁ oS pEh e mngljs%qﬁ‘f & H&“@S%Q“W‘F’?ﬁmog%ﬁ &t Bupan Id§°§§?5 in

nmenory B cel | partiejlardhinfiniten@iere®Mih haaoiogibalyFlievabith@hansdegsy. (1 V) ; and
i ify fromsaid cDNA t he

0 using mer extension reaction to a

fr agnent jﬂ%@orres%oﬁ?ﬁ H@“‘P‘Jﬁ?’ué’r &e7 e ”ﬁ%“t’(FITG)P%FFd‘t tipyention focuses on
kappa/ | anbda AligbimeeH diseise. (I @is &Bb&ﬁh&t&ﬂééaﬁ?l@l?%tamm%omasubject preferably
200810 1008P /5520%/ OEP Q53 - 34 - [0118] Met hods of produci ng ¢l ones
of an Pnmorta 8e HgfRlrPvargeittiaand B menory | ynphocyte, conprising

the step of tepNsMOLH] flefeRYFEM0 JBd Hﬁwryfeiauﬁﬁh%aﬁ @ﬁag%k BleEPSt €I N
Barr Virus (EBV) in the presence of a polyclonal B cell acfivator are

sunmari zed in ernational. appli.cation \W2004/076677. This
i nternati onal th‘ﬁY‘P@; fornys wradyand gad ]‘Sgl&rré‘f%ods for obtaining a

nucl ei ¢ acid sequence that encodes an anti body of interest,
conpri sing the dvepsnotlingadgignd afglemmntiaporortal i zed B cel | cl one and
obt ai ni ng/ sequencing nucleic acid fromthe B cell clone that encodes

the antibody gf nhthe ruﬁt?ﬁa@@lo(nﬁfawge&f rostEhh g cflgégsenfi@{n‘?é ﬁ'leaﬁ'ieégnéensyfoan

or using the nucleic acid prepare ‘an expressi on hos
expredq the ant |eﬁié'€155h‘2¢f°1mmlb¢lwl°815 efiprobablenyzlsimerisblissadet or i ng t he
expression host under conditions 10 where the antibody of interest

i's expressed a)nqhawﬁghmgﬂaiﬁ Ww cBiWekior Ads HBR M c@@@wwe% hl%&{t ?ﬁbi) tb tull

goes wi t hout Saél ng that the nucleic acid may be manipulfated in
bet ween to i ntr GHPAREIPerSdisea- sites, to change codon usage, and/or
to add or optim ze transcription and/or transl ation regul atory

sequenceg011Fpr exdnplferthen e@b&iiGie@Cthel MR BMEE reSANInDENtIBR Rethdt @khpoides the
back-transl ati on ?f t he pol ypepti de sequences of the present
i nvention usi

15 a} purifying B cells or B memory cells from a sample which has been identified to contain
binding molecules, e.g. antibodies which preferentially bind to said specimen but not or

with significantly lower affinity to corresponding cells or tissue of a healthy subject;

b) obtaining the immunoglobulin gene repertoire encoding said antibodies from said B

cells or B memory cells; and

20 c) using said repertoire to express said antibodies, and optionally wherein step (b)

comprises the steps of:
d} obtaining mRNA from said B cells or memory B cells;
e) obtaining cDNA from the mRNA of step (iv); and

f) using a primer extension reaction to amplify from said ¢cDNA the fragments
25 corresponding to the heavy chains (HC) and the kappa/lambda light chains (LC) of said

antibodies.



15 software such’ as vector NTlI software to generate nucleic acid
sequences that are codon-optim zed and optim zed for RNA stability.
Al this tecyontggiasocsr e state of the art and can be pertomemdsdavoss he
person skilled in the art w thout unduggburden. Additional nethods of
imortalizing human B cells are well knovvn inthe art, e.g., the

constructj of h i domas n ur i i meri.c hybridonas.
20 [0119][?}21%5 f ur tHglo ‘gy%{e%rf’g“"t”ﬁeﬁ b D TRYH %W@E‘“P’%‘F&t@& g B, memory
bi ndi ng nol ec iynpheditg h:omgnﬂﬁlg)&ﬁb&poﬁf t@bkBahihy Blutad BGAGRbS HEpRitytes using
epi tope of a rotein incl inI ng a neoepitope of a

di sease- assocrgai%?ég g?%f ‘r‘;al”l: V\)ﬁ”é preepes A 5iRplvelopalfcsbipcly i o fummarized

val i dated by irigtefafiGtRtlamplicdtde WoEDeMY 6477V Thts iR ARAbPRtion also describes
her ei ngef ore and illustrated in the exanples. Advantageously, the

bi ndi ng ol ecTFBOGY frHP1RIEE @npucieiR, arif isereawediah greogessub aetiindy &f |igterest,

gﬁg?gm ZFOigdeIWrgﬁ?tﬁb stéwdfﬁre@m% or the rlé%gnbl rllg:}]ot%g aj;’ggﬁ?“ onqu{‘eﬁgng
bi ndi ng nol echﬂl‘si@’ aq! l{épj%iﬂﬁé ong ffiaf ggades theapipody /i Bsreshradduthepinserting

wel | as met hogsg n@cflelsﬁfh@ﬂi% StGising EheGRBBRGER G frbpied MExPRSBH o8 Sthat WhH &Bress
may or nmay no be anti bodies, are known in the art and are

sumari zed, antibaey|of ntprasti eRIFPG T SHbatultusing the SKpressiopdRstoB s Rdiions

W th nespect Wﬂer@Qhe &mbh@;@@f Bfieradlat Refreld6d %@wiﬁiaﬂy,aﬁﬂl iAg the antxbody of
treat ment/ di agnosi s of hei mer' s_di sease, di scl'osure cont ent “of
whi ch is i ncolfsht &Oﬁw&hw* BRyingctial the awldi Fcl‘il Fi2¥ b praninsateskin between to
antli body engi peedics gesBRdom SiHs MoThirk icQdbnf Rhget M@@@hﬁd&ro%ﬁm@.ﬁﬁﬁ%bh&)
applications. WO 2008/ 081008PCT/ EP2008/ 000% 53 - 35 - 21] However

as described M tenslptiproreerlplon) sgausicen Fes peaple @“ﬁlﬁ'ér@ﬁeéﬂqp@ces can be

applications gd'ﬁeﬁ bbﬂ@trﬁmah@fpgﬁ’thé)fml&ﬁ%nﬁg KaRAEes JPVIRYrR thSenBon using
humanﬁgntl body is context, the variant pathol ogical protein

recogn? zed bysc’tﬂl‘i"é‘rea ﬁ‘E‘ihbﬁfd yesier ML rsaftupetoageaeaicatsipiaiaei %q“ences that are
neur ol ogi cal gfjdeRop@hized R iaiied ot ]Qllﬁ%fag@iﬁf 0,{]1 Hx'iketca'ﬁﬁ’cjo ' state of the art

[ 0122] Mor eover, as dempnstrated in Exanp i ndi ng

| es
mol ecul e of t #W 3 B& BFREormed bE Hhs Eﬁ*is‘mlshluﬁ‘éfft ‘i"‘%ﬂﬁéﬁ?‘tha‘i’f waAvg b‘ﬁé‘iﬂ héydditional
sever al advanﬁeme&tbizﬁheha&h@%hmaﬁ Beemstdr@ﬁemmw%nm%ﬁ of tﬂ@b&ﬁﬁm&‘of
been acconpllshed g he present invention for the first-time,
it is capabl elpan hypddamasgr WW@F@YWWWW for exanpl e at
the shbe [@fiof he pak Q%&Hér%ﬁ)ec?\fﬁ‘enﬁr’ese;ap fiventdh Qght'agtobﬂ:ﬁldﬂt%&k(gﬂe which is
pl aques, cerebrovascul ar anyl oid, diffuse Abeta deposit
neurofi bri | | afapahleafsedestively FreppHeag MG ERitoae eﬂatd&epse-mspwateé pratRik diciding a
positive Lewysdediops oPh dEEa@E-@éschQfangfn%% %1@1?’?&&%@%%% bi Bﬁmﬂéfcﬁ&r\}%ﬂﬁﬂt&i
neurites; (iii) renoving beta-any Int brain and
preventing th® thsr mathpd et dhe HW“@)#WCM%G@@‘?@@ herpintigfose and lllustfated in the
15(i v) subst anglaglpley. I RSlaRfabdtsI9OtHTBYinMIRY AVdIQbTe SHNEBE Preselt) MFLERHHoAAITRE not

m cr ohermr r hages.
substantially recognize said protein in its non-disorder-associated form; see also supra.

[0120] Means and methods for the recombinant production of binding molecules, in
particular antibodies and mimics thereof as well as methods of screening for competing
binding molecules, which may or may not be antibodies, are known in the art and are
summarized, for example, in international application WO2006/103116 with respect to

30 antibodies against beta-amyloid and the treatment/diagnosis of Alzheimer's disease, the
disclosure content of which is incorporated herein by reference for this purpose of antibody

engineering and administration for therapeutic or diagnostic applications.



10123]1n a particul ar preferred enbodi nent, the antibody or
equi val ent bi ndi g nol ecul e of the present invention may be

di sti ngui sh%%w{p}legher anti bodi es by one or nore of H%@E&P%ﬁmsyg

properties, y are able to: 201, pass, at |east

amounts, the bI ood-brain barrier at thé°site of the pat hol ogi cal
events; 2. bind to one or nore pathophysiol ogically rel evant

extracel @12} or cRdwerknns daseribet berein, & pattiealdr #ith fegpidciol tRetapeiitid dpplications

pat hophysi ol o a ructure in vitro or vQ; 4. |ead
to reduction g‘f El}e{ﬂ%ﬂ:a ?\épﬁ{/%iﬁ% %Iﬁ?ef}g’lnf’?‘nf’yseﬂlwansaflf‘h‘éy 38 this, genfext, the
t he reducti onvihof pahdlagidat ptojfeiaseogiiaddets)y thbanEddly hs pﬁfer&lﬂﬁdssbaated with a
bl ocki ng or

del ayi n di,seas
20081081008P %é?ﬁﬁr&ﬁ%grf:?%%y%‘%sqrgﬁ(?}(\% braifyeneration of cellul ar
and o(r]I gameipeci fi d\mﬁd::eo,ragaan&mmteﬂ MRS 30§l ttia(b&ﬁihrtgl olb&uldof the present
secondary preyention of the recurr ori g
pat hophysi ol oﬁ?ett iP BFEGY gaa:ftarngﬁ cgrm ﬁeé'ertaL%%&l?t? %WH’Q%‘["%ICPWCFF?S PRROr
pat hophysi ol onymceaalf Much&bmlmﬁ acbimpiidhed By tha pebéaak m’ée?ntioﬁ fQhe A85QGE, AR is
wi th increased crghermr rhages [0124] Furthernore, the absence of

cross-reacti V|3P h physi ol ogi cal precursors or derivatives | eads

to the consedqiencerdshiag thefbidodtbrain birfier, 0 BEaipd A tHeQRNS ofhe pRh&1EEA 3RIne
as sink effects in healthy tissue structures are avoi ded and,

secong}y, that. aut I e .sense
effec?bs are gﬁ%stéb?r% gﬁ& m%glg n%gcﬁll Ko g’fotv PERE B ‘él\(ifdr]g?ﬂs%%g’lgf deBosit,
neuroﬁbnllary tangles, hyperphosphorylated tau, alpha-synuclein positive

Lewy-bodies or protein aggregates associated with dystrophic neurites;

(iii) removing beta-amyloid plaques in the brain and/or preventing the formation of

amyloid plaques in the brain;
15 (iv)  substantially restoring normal behavior; and/or
(v)  causing no microhemorrhages.

[0123] In a particular preferred embodiment, the antibody or equivalent binding molecule
of the present invention may be distinguished from other antibodies by one or more of the

following properties, e.g. they are able to:

20 1. pass, at least in small amounts, the blood-brain barrier at the site of the pathological
events,
2. bind to one or more pathophysiologically relevant extracellular or cellular structure;
3. lead to reduction of the pathophysiolegically relevant structure in vitro or in vivo,
4, lead to reduction of the pathophysiologically relevant structure and to the reduction
25 of a toxicity associated therewith;

5. lead to blocking or delaying a disease process;



10 suggested an associ ation of cerebral anyloid angiopathy (CAA) wth
conprom sed vascul ar reactivity in a transgeni c nouse nodel wth CAA
(Mueggler et al., J Neurosci 22 (2002), 7218-24.). The severe CAA

occurring i wolotk/dr@d. B nmi ce (Knobl och et al., Neurobi etref@isngooss
28:1297-1306 (2007) epub July 31, 2006}gm ght thus constrain the
vasodi l ative flexibility of affected bl ood vessels. In accordance

with the present i.nvention 51t is prudent to expect that_ treatnent
wth the antibBodi dLP KF%C@C‘SFI'%% ?“'ﬂf‘ﬁgéffﬂd OTgR-kri T ﬁ{ﬁﬁ? gganismic functions and
vasor eact i vi t yossibly t6 arsedonddry btevadioh loOilie rdtuagre oARR oﬁgaﬂlﬁﬁ%blgsfm&g@-a&er
This may be validated P}ggusi.ngythe arcAB m ce rmp%g, described in

Knobl och et af°eP3tbet MRSt Semgedivds ith degpatipriusiolpgraly yelepnt structure;
"Transgeni ¢ amidmml nodel for Al zheimer's disease"” by Gimmet al.,
serial nunber 60/934,291 filed on June 11, 2007, the disclosure
content of which i. Qi.n r.at.ed herein.by r.eference.

1] .An%i bodi eZ' [Ollgg Sé)&%{;egg"é%tmcir?'?\sl%d’rﬂ"icgjﬁe%@qaﬁ?s[ her directed to the

bi ndi ng nol ecul es e.g. anti bodi es and bi nding fragments, variants,

and deri @2dles t orimogth g absendiabf erogs-wactivBy Witle physiclegital i paecarsbisoor
IS nore specif ] e ' A r.anti. - bi ndi .
fragnment, 25&%§?¢J§¥n%eq%{tgglger%&%%}l@‘ggﬁ@{ﬁgggg*ft?e {g%lg%é’%{lﬁﬂg%c IF%%%%‘: as sink
speci fical |y &fendin heolthiesssoatmecines epiatade aod, secodillypthetentoarsm o ragpenkes in

R oS % i b ARtk RS SEL Bl Ak 9 18 B RN BreTighd Fatls
and N0 101. 13®ge6d281 Fsecintinne nf icembrels amyloidh engiahetimn(GAA Jawith ndonipeatyised
or ‘anti gen- bi pdi ng régcaﬁgﬁgta;%\g%@%&%@&@ﬁﬁ yald $oRe heLs ,fm&go%&%z

the anti body conpetitiv S a reference an y détect &
fromthe grou@0@OndeEidy dhe Nevetd CARO pedbiringOit. dld , arddl 1fde. (Khyobloch et al,,

141-101. 13, 8 0. / = B3N = 2F6A, ..

N - 101, 13A Al O ot P 2riohe NAIAL D oo v it he
di sor der - assovisediletdvepfladtlity of pfa2eablovd viesselenniactvrdasceivaip thepessent frovestion
ant| b@?y, or ﬁ“?{ ﬁﬁgﬁt% QQ%&Q ﬂ'IaE %ﬂﬁ@ﬁt’m\(}ﬂl{e%ﬁb&fi s. of thggg'cl t\elnqti:'l%% on can
t hereof, where e ant1 body conprises an anti gen Bi Adih omai n
identical to Hiphee veforantivtytdn octybrsldiladtfiogh ifi agah APTetrgsgan moa Sihitmaygpe

of NI -101.10, _ N- [ - 1..12 l,-,101, 1. | -101. 12F

N 101 13A avlear todshne e ahube ety b incein IGloRbO o 1 Ofhey, upra, and

exenpl i fies sdwdosad indUi bpphicainriransgesic ahiem| medej for Alzheimer's disease” by Grimm
et al., serial number 60/934,291 filed onr June 11, 2007, the disclosure content of which is

20 incorporated herein by reference,

HI. Antibodies

[0125} The present invention is further directed to the binding molecules e.g. antibodies
and binding fragments, variants, and derivatives thereof shown in Table 2 and 3. The
present invention is more specifically directed to an antibody, or antigen-binding fragment,

25 variant or derivatives thereof, where the antibody specifically binds to the same neoepitope
of a disorder-associated protein as a reference antibody selected from the group consisting
of NI-101.10, NI-101.11, NI-101.12, NI-101.13, NI-101.12F6A, NI-101.13A, and
NI-101.13B. _

[0126] The invention is further drawn to an antibody, or antigen-binding fragment, variant

30 or derivatives thereof, where the antibody competitively inhibits a reference antibody
selected from the group consisting of WNI-101.10, NI-101.11, NI-101.12, NI-101.13,



anti bodi es and bi ndi ng fragnents thereof, which may be characterized
by conprising in their variable region, e.g. binding domain at |east
one conpl engyy AbddsYocslet er m ni ng region 10(CDR) of the YerkanddRboss

N/ Lvari abl e regi on conprising any one _ f7_t he am no aci d sequences
depicted in Table 2 (Vii) and Table 3 (VI.). Table 2: Amno acid

sequences of the V| reg}igon of neoepi to&e speci fic antibodies.
Anti body Var i aib1!8L &y Bhifinl 3de aentle 1 W L3B0 fromobinding to the neoepitope of a
EVCl LVQSCEGVVERGRGLR S SSYA HVWVRQAPGKGLEW/AVI WFDGTKKY

YTDSVKGRETI SRDNSKNTLYLQWN LRAEDTAVYYCARDRG GARRGPYYMDVWKG T VTVSS
(SEQ I D N@}Z’lh) NI - Ylepiinyeption is also drawn to an antibody, or antigen-binding fragment, variant or

EVCQ LVOSGCEGVV RN e RlaR-AS Hed- e Yiibdd (R AWMU identi
YYTDSVKGRETI SRONSKNTLYL LRAEDTAVYY&ER%RGG%FR%%YI\/]B\N%H GKEE RN AN
(SEQ | B NO G)hat\;pf_ag;@llt; y selected from the group consisting of NI-101.10, NI-101,11, NI-101.12,

EVOLVESGPGLVKRAEF - B NP Ead RSG5l ey yz(vyn%:gi { GYFCYSGATFY
TPSLRGRLTI SVDASKI SLSLSSV'_I'AAD]'AVYYCARR’A Ng%%%\gWGVDV\W TVTVSS
(SEQ I D N@ZS]}_O) NI Theppresest invention further exemplifies several such binding molecules, e.g.

OVGL GESCPGLVKEafEHSL KT SBRAMION RORPAK AL EMBGRLISGITY corprisng
YNPSLKSRVTI SVDI'SKNOESLKL SSVAARDTAVYYC EDY %\% QPEELF
D NO. 14) NI they varigbfe ggion, ¢.g. binding domain at least one complementarity determining region

VY TDSVRGRETI SRR BRIV CHN AL A AR T CARR R 5 s

(SEQ I D NO 3%9piqtgd in('able34V+) and Table 3 (Vi).

Table 2: Amino acid sequences of the Vi region of neoepitope specific antibodies.

Anfibody Variable heavy chain sequence

NI-101.10 EVQLVASGGGVVQPGRSLRLSCAASGFAFSSYGIHWVRQAPGKGLEWVAVIWFDGTKKY
YTDSVKGRFTISRODNSKNTLYLAOMNTLRAEDTAVYYCARDRGIGARRGPYYMDVWGKGTT VTVSS
(SEQ ID NO: 4) .

NI-101.11 EVOLVQSGGGVVQPGRSLRLSCAASGFAFSSYGMHWVYRQAPGKGLEWVAVIWFDGTKK
YYTDSVKGRFTISRDNSKNTLYLOMNTLRAEDTAVYYCARDRGIGARRGPYYMDVWGKGT
TVTVSS (SEQ ID NO: 6) ’

NI-101.12 EVQLVESGPGLVKPAETLSLTCTVSGGSIRSGSICWYWIRQPPGKGLEWIGYFCYSGATEY
TPSLRGRLTISVDASKNQLSLSLSSVTAADTAVYYCARRAGENSGGIEPYYGMDVWGQGT
TVTVSS (SEQ ID NO: 10)

NI-101.13 QVALQESGPGLVKPSETLSLTCTVSGGSISRRSYYWGWIRQSPGKGLEWSGSIHYSGSTY
YNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARSRWGSSWVFDYWGQGTLVTVS S (SEQ

1D NC: 14)
Ni-101.12F | QVOLVESGGGVVQPGRSLRLSCAASGFAFSSYGMHWVRQAPGKGLEWVAVIWFDGTKK
GA YYTDSVKGRFTISRDNSKNTLYLQMNTLRAEDTAVYYCARDRGIGARRGPYYMDVWGKGT

TVTVSS (SEQ ID NO: 39)

NI-101.13A | QVQLQESGPGLVKPSETLSLTCTVSGGSISRRSYYWGWIRQSPGKGLEWSGSIHYSGSTYYNPSL
KSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARSRWGSSWVFDYWGQGTLVTVSS (SEQ 1D NO:
42)

NI-101.13B | QVQLQESGPGLVKPSETLSLTCTVSGGSISRRSYYWGEWIRAQASPGKGLEWSGSIHYSGSTYYNPSL
KSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARSRWGSSWVFDYWGQGTLVTVSS (SEQ ID NO:
43}

Table 3: Amino acid sequences of the VL region of neoepitope specific antibodies.

[ Antibody —{ Variable light chain sequence {kappa or lambda) J




QVQL QESGPGL VKPSETL SLTCTVSGGSI*SRRSYYWBN RQSPGKGLEWBGSI HYSGSTYYNPSL
KSRVTI SVDTSKNQFSLKL SSVTMDTAVYYCARSRAGSSW/FOYWEQGTLVTVSS ( SEQ | D NO

42) N -101.
QJ%J.QESGDG.\‘/’@%&W&’?CWSG@ SRRSYYWWGW, ROSPGKG. EVBGS| FvSCETvARs?
KSRVTI SVDTSKNQFSLKLSSVTAADTAVYYCARS VWEDYWGQGTLVTVSS (SEQ | D NO
43) Tah e 3: 1 no_acid sequences of the VI. region of neoepitope
speci fi c | Ahtof-Hbd| B¥LTORRISLBARYFORMF ICRATRSISSTIgMEY CEFRERAP A AETRESRBIFpa. or
| anbda) WO POEREGEARIUBFCIPEEPAD0 SRQDGDE B GECERLEKRNEEAIO NO18)

El VLTOSP$BEBAEV RF

SGSGSGTDFTLTI SSL

S S
(REIIsATORfCRE SN EDE PR T EGEETE AL R TR T BHR (b0 DR0: 65)

NI-101.12 DEIVLTQSPSSLSASIGDRVTITCRASESINKYVNWY QOKPGKAPKLLIYAASSLQSGAPSRY
SGSGFGRDFSLTISGLOQAEDFGAYFCQQSYSAPYTFGQGTKVEIKRT (SEQ 1D NO: 12)

NI-101.13 QSVLTAQPPSASGTPGQRVTISCSGSSSNIGSNYVYWYQQPPGTAPKLLIYRNNQRPSGVP
DRFSGSKSGTSASLAISGLRSEDEADYYCAAWDDSLSGYVFGTGTKVTVLG {SEC.i 1D NO:; 16)

NI-101.12F | DIQMTQSPSSLSASVGDRVTITCRASGSISSYLNWYQQKPGKAPKLLIYAASSLQSGVPSRF

6A SGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPLTFGGG TKVEIKR (SEQ ID NO: 41)

NI-101.13A | DIQLTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYAASSLQSGVPSRFSGSGS
GTDFTLTISSLQPEDFATYYCQQSYSTRTFGQGTKVEIKR (SEQ ID NO: 44)

NI-101.13B | DIQLTQSPSTLSASVGDRVTITCRASQSISSWLAWYQQIPGKAPKLLIYKASSLESGVPSRFSGSGS
GTEFTLTISSLOPDDFATYYCQQYNSYSRTFGQGTKLEIKR (SEQ 1D NO: 45)

[0129] The corresponding nucleotide sequences encoding the above-identified variable

regions are set forth in the attached sequence listing. An exemplary set of CDRs of the

above amino acid sequences of the Va and/or VL region as depicted in Tables 2 and 3 are

given in Table 4. However, as discussed in the following the person skilled in the art is well

aware of the fact that in addition or altermatively CDRs may be used, which differ in their

amino acid sequence from those set forth in Table 4 -by one, two, three or even more amino
acids in case of CDR2 and CDR3.

Table 4:

10

Denomination of CDR protein sequences in Kabat Nomenclature of Vu and Vi
regions of neoepitope specific antibodies.

Antibody

Varjable heavy chain Variable light chain

NI-101.10

CDR1

SYGIH (SEQ ID NQ: 17) RASQSISSYLN (SEQ ID NO: 23}

CDR2

VIWFDGTKKYYTDSVKG (SEQ 1D NO: 18} AASSLOS (SEQ ID NO: 24)

COR3

DRGIGARRGPYYMDV (SEQ ID NO: 19) QQSYSTPLT (SEQ 1D NOC; 25)

NI-101.11

CDR1

SYGMH (SEQ ID NO: 20) RASQSISSYLN (SEQ ID NO: 23)

CORz

VIWFDGTKKYYTDSVKG (SEQ ID NO: 21) AASSLQS (SEQ D NO: 24)

CDOR3

DRGIGARRGPYYMDV {SEQ ID NO: 22) QQSYSTPLT (SEQ 1D NO: 25)

NI-101.12

CDR1

SGSIC (SEQID NO: 26) RASESINKYVN (SEQ ID NO: 29)

CDR2

WIGYFCYSGATFYTPSLRG (SEQ ID NO: 27) | AASSLQS (SEQ ID NO: 30) -

CDR3

RAGENSGGIEPYYGMDV (SEQ ID NO: 28) QQSYSAPYT (SEQ ID NO: 31)




NI -101. 11

El VLTQSPSSL SASVGDRVTI TCRASQSI SSYL NVVYQKPGKAPKLLI YAASSL QSGVPSRF
SGSGSGIDFTLTI SSLCI PEDFATYYCQQSYSTPLTFGGGTKLEI KR (SEQ | D NO.  8)

WO 2008/081008

N1-101.12

DEI VLTQSPSSLSASI GDRVTI TCRASESI NKYVNVWYGEK

PCT/EP2008/000053

PGKAI DKLLI YAASSL QSGAPSRV

SGSGFGRDESLTI SGLQAEDFGAYFCQQSYSAPYTFOQGTKVEI KRT (SEQ I D NO. 12)

AQ("‘TP(YDI TF-SCSGSSSNI PQI\IV\/V\AX/{'YEDF‘T ADI(\AX/DI\IN(‘PDQ(’\/

KVTVLG (SEd I D NO 16)

SGSSSNIGSNWY (SEQ ID NO: 35)

PKLLI YAASSL CSGVI DSRFSGSGH

RASQSISSYLN (SEQ ID NO: 23)

AASSLQS (SEQ ID NO: 24)

QQSYSTPLT (SEQ ID NO: 25)

RASQSISSYLN (SEQ ID NO: 46)

AASSLQS (SEQ 1D NO: 47)

QQSYSTRT (SEQ ID NO: 48)

RASQSISSWLA (SEQ 1D NO: 49)

KASSLES {SEQ |D NO: 50)

QQYNSYSRT (SEQ ID NO: 51)

NI - 101. 13 (OSM-TOPPSASGTPGORUTHSCSGSSSNI
DRFSGSKSGT?&EPZHASG_ RSEDEADYYCAAWDDSL SGYVFGT
NI - 101. 12H CDR1 RRSYYWG (SEQ ID NO: 32)
DI QVIT QSPSYIEEREVEDRY TdiHYe Rz RS [EEE 1o
SCSCOGTIF HebkaSCrM IR F':n'_ATé’vamzsve%Tm kR
DI QL TQSPSSNEREIZERRVTI TCRI 2S0SI SSYLNWQQKPGKA
CDR1 SYGMH (SEQ ID NO: 20)
CDRz VIWFDGTKKYYTDSVKG (SEQ ID NO: 21)
CDR3 DRGIGARRGPYYMDV (SEQ ID NO: 22)
NI-1671.13A
CDRt RRSYYWG (SEQ ID NO: 32)
CDR2 SIHYSGSTYYNPSLKS (SEQ ID NO: 33)
CDR3 SRWGSSWVFDY (SEQ 1D NO: 34)
NI-101.13B
{ CDR1 RRSYYWG (SEQ 1D NO; 32)
CDR2 SIHYSGSTYYNPSLKS (SEQ ID NO: 33)
CDR3 SRWGSSWVFDY (SEQ 1D NO: 34)
[0130] In one embodiment, the antibody of the present invention is any one of the

10
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[0131]

antibodies comprising an amino acid sequence of the Vuand/or Vi region as depicted in

Tables 2 and 3. Alternatively, the antibody of the present invention is an antibody or

antigen-binding fragment thereof, which competes for binding to the neoeptitope with at

least one of the antibodies having the Viand/or VL region as depicted in Tables 2 and 3.

Those antibodies may be murine as well, however, humanized, xenogeneic, or chimeric

human-murine antibodies being preferred, in particular for therapeutic applications. An

antigen-binding fragment of the antibody can be, for example, a single chain Fv fragment

(scFv), a F(ab") fragment, a F(ab) fragment, and an F(ab")2 fragment. For some applications

only the variable regions of the antibodies are required, which can be obtained by treating

the antibody with suitable reagents so as to generate Fab', Fab, or F(ab")z portions. Such

fragments are sufficient for use, for example, in immunodiagnostic procedures involving

coupling the immunospecific portions of immunoglobulins to detecting reagents such as

radioisotopes.

antibodies of the present invention.

The present invention is further directed to isolated polypeptides which make up the

Antibodies of the present invention comprise

polypeptides, e.g., amino acid sequences encoding specific antigen binding regions derived

from immunoglobulin molecules. A polypeptide or amino acid sequence "derived from" a



GTDFTLTI SSLQPEDFATYYCQQSYSTRTFGQGTKVEI KR (SEQ | D NO 44) NI -101.13B
DI QLTQSPSTLSASVGDRW TCRASQSI SSW.AWY QQL PGKAPKWYKASSL ESGVPSRFSGSGS
GTEFTLTI SSLQPDDFATYYCQQYNSYSRTFGQGTKLEI KR (SEQ I D NGO 45) [0129] The
correspondi WEP OB de sequences encodi ng t he above- iPdEEPL0D$/@0053
variable regions are set forth in the-aptached sequence listing. An
exenpl ary set of CDRs of the above amino acid sequences of the Vu

. b Tab) e
& However . advipea SBh AR oo BRGNS Ml aPAS i dagr KR fmignee

art is well awllenceflnkzhﬁmf asets thi pblypeptiaeis aivinrachy seqehts Whith s&kyivedBidm a
may be used, t hose

oY, be, 10, Wl b A A RS R RRRS '

of CDR2 and CEE%'lnaI[ﬁbdwnéhl e daroh del Qatied s%cﬁ,r&t@bﬁmﬁﬁw eﬁ'hdréln the

e T ek o S 15,0, LoEpL{ eBe SR I o

NI -101.10 .  &bid acids, or which is otherwise identifiable to one of ordinary skill in the art as having
its origin in the starting sequence.

{0132] In another embodiment, the present invention provides an isolated polypeptide
comprising, consisting essentially of, or consisting of an immunoglobulin heavy chain

10 variable region (VH), where at least one of VH-CDRs of the heavy chain variable region or
at least two of the VH-CDRs of the heavy chain variable region are at least 80%, 85%, 90%
or 95% identical to reference heavy chain VH-CDR1, VH-CDR2 or VH-CDR3 amino acid
sequences from the antibodies disclosed herein. Alternatively, the VH-CDR1, VH-CDR2
and VH-CDR3 regions of the VH are at least 80%, 85%, 90% or 95% identical to reference

15 heavy chain VH-CDRI, VH-CDR2 and VH-CDR3 amino acid sequences from the
antibodies disclosed herein. Thus, according to this embodiment a heavy chain variable
region of the invention has VH-CDR1, VH-CDR2 and VH-CDR3 polypeptide sequences
related to the groups shown in Table 4, supra. While Table 4 shows VH-CDRs defined by
the Kabat system, other CDR definitions, e.g., VH-CDRSs defined by the Chothia system,

20 are also included in the present invention, and can be easily identified by a person of
ordinary skill in the art using the data presented in Tables 2 and 3. .

[0133] In another embodiment, the present invention provides an isolated polypeptide
comprising, consisting essentially of, or consisting of an immunoglobulin heavy chain
variable region (VH) in which the VH-CDR1, VH-CDR2 and VH-CDR3 regions have

25 polypeptide sequences which are identical to the VH-CDR1, VH-CDR2 and VH-CDR3
groups shown in Table 4.

[0134] In another embodiment, the present invention provides an isolated polypeptide
comprising, consisting essentially of, or consisting of an immunoglobulin heavy chain
variable region (VH) in which the VH-CDRI, VH-CDR2 and VH-CDR3 regions have

30 polypeptide sequences which are identical to the VH-CDR1, VH-CDR2 and VH-CDR3
groups shown in Table 4, except for one, two, three, four, five, or six amino acid
substitutions in any one VH-CDR. In certain embodiments the amino acid substitutions are

conservative,



SYG H (SEQ ID NO 17) RASQSI SSYLN (SEQ ID NO. 23
VI WEDGTKKYYTDSVKG (SEQ | D NO. 18) AASSLQS (SEQ |
DRGLGARRGPYYMDV (SEQ I D NO 19) QQSYSTPLT ( SEQ |
CDR1 SYGVH ¢:@E@d/d@iaMd 20) RASQSI SSYLN (SEQ I D
Q

VIVEDGTKKYYTDSVKG (SEQ I D NO. 21) AASSKES ( SE

) CDR2
D NO 24) CDR3
D NO 25) N-101.11
NO.  23) pCDRP2008/000053
| D NO 24) CDR3

DRGLGARRGPYYMDV (SEQ ID NO 22)
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In another embodiment, the present invention provides an isolated polypeptide
comprising, consisting essentially of, or consisting of an immunoglobulin light chain
variable region (VL), where at least one of the VL-CDRs of the light chain variable region
or at least two of the VL-CDRs of the light chain variable fégion are at least 80%, 85%,
90% or 95% identical to reference light chain VL-CDR1, VL-CDR2 or VL-CDR3 amino
acid sequences from antibodies disclosed herein. Alternatively, the VL-CDR1, VL-CDR2
and VL-CDR3 regions of the VL are at least 80%, 85%, 90% or 95% identical to reference
light chain VL-CDR1, VL-CDR2 and VL-CDR3 amino acid sequences from antibodies
disclosed herein. Thus, according te this embodiment a light chain variable region of the
invention has VL-CDR1, VL-CDR2 and VL-CDR3 polypeptide sequences related to the
polypeptides shown in Table 4, supra. While Table 4 shows VL-CDRs defined by the
Kabat system, other CDR definitions, e.g., VL-CDRs defined by the Chothia system, are
also included in the present invention.

In another embodiment, the present invention provides an isolated polypeptide
comprising, consisting essentially of, or consisting of an immunoglobulin light chain
variable region (VL) in which the VL-CDRI, VL-CDR2 and VL-CDR3 regions have
polypeptide sequences which are identical to the VL-CDR1, VL-CDR2 and VL-CDR3
groups shown in Table 4.

In another embodiment, the present invention provides an isolated polypeptide
comprising, consisting essentially of, or consisting of an immunoglobulin heavy chain
variable region (VL) in which the VL-CDRI, VL-CDR2 and VL-CDR3 regions have
polypeptide sequences which are identical to the VL-CDRI, VL-CDR2 and VL-CDR3
groups shown in Table 4, except for one, two, three, four, five, or six amino acid
substitutions in any one VL-CDR. In certain embodiments the amino acid substitutions are
conservative.

An immunoglobulin or its encoding cDNAs may be further modified. Thus, in a
further embodiment the method of the present invention comprises any one of the step(s) of
producing a chimeric antibody, humanized antibody, single-chain antibody, Fab-fragment,
bi-specific antibody, fusion antibody, labeled antibody or an analog of any one of those:
Corresponding methods are known to the person skilled in the art and are described, e.g., in
Harlow and Lane "Antibodies, A Laboratory Manual", CSH Press, Cold Spring Harbor,
1988. When derivatives of said antibodies are obtained by the phage display technique,

surface plasmon resonance as employed in the BIAcore system can be used to increase the



QQSYSTPLT (SEQ ID NO 25) N1-101.12 CDRL SGSIC (SEQ ID NO 26)
RASESI NKYVN (SEQ I D NO 29) CDR2 W GYFCYSGATFYTPSLRG (SEQ I D NO 27)

AASSLQS ( SE
QQSYSAPYT (
NI - 101. 13
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. 30) . CDR3 RAGENSGG EPYYGVDV ( SEQ | 28
?E@PW 29,1) WO 2008/ 08%%)2_3PCTTEP20§)8/ ooé’gg}él%"“%@?’“-“

efficiency of phage antibodies which bind to the same epitope as that of any one of the
antibodies described herein (Schier, Human Antibodies Hybridomas 7 (1996), 97-105;
Malmborg, J. Inmunol. Methods 183 (1995), 7-13). The production of chimeric antibodies
is described, for example, in international application WO089/09622. Methods for the
production of humanized antibodies are described in, e.g., European application EP-A1 0
239 400 and international application W090/07861. A further source of antibodies to be
utilized in accordance with the present invention are so-called xenogeneic antibodies. The
general principle for the production of xenogeneic antibodies such as human antibodies in
mice is described in, e.g, international applications WQ91/10741, . W094/02602,
WO096/34096 and WO 96/33735. As discussed above, the antibody of the invention may
exist in a variety of forms besides complete antibodies; including, for example, Fv, Fab and
F(ab)z, as well as in single chains; see e.g, international application WO88/09344,

The antibodies of the present invention or their corresponding immunoglobulin
chain(s) can be further modified using conventional techniques known in the art, for
example, by using amino acid deletion(s), insertion(s), substitution(s), addition(s), and/or
recombination(s) and/or any other medification(s) known in the art either alone or in
combination, Methods for introducing such modifications in the DNA sequence
underlying the amino acid sequence of an immunoglobulin chain are well known to the
person skilled in the art; see, e.g., Sambrook, Molecular Cloning A Laboratory Manual,
Cold Spring Harbor Laboratory (1989) N.Y. and Ausubel, Current Protocols in Molecular
Biology, Green Publishing Associates and Wiley Interscience, N.Y. (1994). Modifications
of the antibody of the invention include chemical and/or enzymatic derivatizations at one or
more constituent amino acids, including side chain modifications, backbone modifications,
and N- and C-terminal modifications including acetylation, hydroxylation, methylation,
amidation, and the attachment of carbohydrate or lipid moieties, cofactors, and the like.
Likewise, the present invention encompasses the production of chimeric proteins which
comprise the described antibody or some fragment thereof at the amino terminus fused to
heterologous molecule such as an immunostimulatory ligand at the carboxyl terminus; see,
e.g., international application WO00/30680 for corresponding technical details.

Additionally, the present invention encompasses small peptides including those
contzining a binding molecule as described above, for example containing the CDR3
region of the variable region of any one of the mentioned antibodies, in particular CDR3 of

the heavy chain since it has frequently been observed that heavy chain COR3 (HCDR3) is



CDRL RRSYYWG (SEQ I D NO 32) SGSSSNI GSNYVY *(SEQ | D NO. 35) CDR2
SI HYSGSTYYNPSLKS (SEQ I D NO 33) RNNQRPS (SEQ I D NO 36) CDR3

SRWGSSVWWFD NO 34) AAWDDSLSGYV (SEQ ID NO 3 5 F6A
CDR1L SYGWH zaééE%@Sh ';l\aﬁ) 20) RASQSI SSYLN (SEQ ID NO. 23) E&B%N%%ﬂ&g

VI WFDGTKKYYTDSVKG (SEQ I D NO 21) AASSLC
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(SEQ ID NO 24) CDR3

the region having a greater degree of variability and a predominant participation in
antigen-antibody interaction. Such peptides may easily be synthesized or produced by
recombinant means to produce a binding agent useful according to the invention. Such
methods are well known to those of ordinary skill in the art. Peptides can be synthesized
for example, using automated peptide synthesizers which are commercially available. The
peptides can be produced by recombinant techniques by incorporating the DNA expressing
the peptide into an expression vector and transforming cells with the expression vector to
praduce the peptide.

Hence, the present invention relates to any binding molecule, e.g., an antibody or
binding fragment which is obtainable in accordance with above described means and
display the mentioned properties, i.e. which specifically recognize a neoepitope. Such
antibodies and binding molecules can be tested for their binding specificity and affinity by
for example by using the method of isolating neoepitope specific binding molecules
described hereinbefore.

As an alternative to obtaining immunoglobulins directly from the culture of
immortalized B cells or B memory cells, the immortalized cells can be used as a source of
rearranged heavy chain and light chain loci for subsequent expression and/or genetic
manipulation, Rearranged antibody genes can be reverse transcribed from appropriate
mRNAs to produce cDNA. If desired, the heavy chain constant region can be exchanged
for that of a different isotype or eliminated altogether. The variable regions can be linked to
encode single chain Fv regions. Multiple Fv regions can be linked to confer binding ability
to more than one target or chimeric heavy and light chain combinations can be employed.
Once the genetic material is available, design of analogs as described above which retain
both their ability to bind the de-sired target is straightforward, Methods for the cloning of
antibody variable regions and generation of recombinant antibodies are known to the
person skilled in the art and are described, for example, Gilliland et al., Tissue Antigens 47
(1996), 1-20; Doenecke et al., Leukemia 11 (1997), 1787-1792.

Once the appropriate genetic material is obtained and, if desired, modified to
encode an analog, the coding sequences, including those that encode, at a minimum, the
variable regions of the heavy and light chain, can be inserted into expression systems
contained on vectors which can be transfected into standard recombinant host cells. A

variety of such host cells may be used; for efficient processing, however, mammalian cells



DRG GARRGPYYMDV (SEQ I D NO 22) QQSYSTPLT (SEQ+<I D NO. 25) N -101.13A
CDR1L RRSYYWG (SEQ I D NO. 32) RASQSI SSYLN (SEQ I D NO. 46) CDR2

SI HYSGSTYYN ID NO. 33) AASSLQS (SEQ ID NO 4 '
SRV\GSSVWFD@% é%s?@gm 34) QQBYSTRT (SEQ ID NO 48) %‘,‘?CT@%@@SS

CDR1 RRSYYWG (SEQ I D NO 32)
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are preferred. Typical mammalian cell lines useful for this purpose include, but are not
limited to, CHO cells, HEK 293 cells, or NSO cells.

The production of the antibody or analog is then undertaken by culturing the
modified recombinant host under culture conditions appropriate for the growth of the host
cells and the expression of the coding sequences. The antibodies are then recovered by
isolating them from the culture. The expression systems are preferably designed to include
signal peptides so that the resulting antibodies are secreted into the medium; however,
intrace]lular production is also possible.

Once the target structure, e.g. the disease-associated protein has been tagged by the
sample and respective binding molecule therein it may be identified by means and methods
well known in the art, for example using mass spectrometric (MS) techniqués such as those
described in international application WO00/11208 and specifically those described in
Hock et al., Nat Med 8 (2002), 1270-1275; Hock ef al., Neuron 38 (2003), 547-554. Thus,
in case the antibody identified in accordance with present invention produced in vifro binds
to pathological structures, for example to beta-amyloid plaques in pathological brain area
sections, but not significantly to healthy tissues, a promising antibody candidate has been
identified whose molecular target structure can subsequently be enriched and purified via
its binding properties to the antibody from pathological tissues and, as a result, can be
identified and characterized by means of protein analytical and mass spectrometric
methods, like for example MALDI/TOF (Williams, Methods Cell. Biol. 62 (2000),
449-453; Yates, J. Mass. Spectrom. 33 (1998), 1-19).

Accordingly, in another embodiment the present invention relates to an antigen
which is recognized by the binding molecule, especially antibody of the present invention
described hereinbefore, and which preferably is at least part of a disorder-associated
protein.

In accordance with the above, the present invention also relates to a polynucleotide
encoding the antigen or binding molecule of the present invention, in case of the antibody
preferably at least a variable region of an immunoglobulin chain of the antibody described
above. Typically, said variable region encoded by the polynucleotide comprises at least
one complementarity determining region (CDR) of the Vi and/or Vi of the variable region
of the said antibody. The person skilled in the art knows that each variable domain (the
heavy chain Vi and light chain V1) of an antibody comprises three hypervariable regions,

sometimes called complementarity determining regions or "CDRs" flanked by four



RASCI SI SSWLA (SEQ ID NO 49) CDR2 S| HYSGSTYYNPSLKS (SEQ I D NO 33)
KASSLES (SEQ ID NO 50) CDR3 SRWGESSVWVEDY (SEQ ID NO. 34) QQYNSYSRT

(SEQ I D NO viaddeosids9ded0] | n one enbodi nent, the anti body pef/biiBsibaseNt
i d

i nvention is any one of the antibodi e§4§9npri sing an am no aci
sequence of the VH and/or VL region as depicted in Tables 2 and 3.

Al ternatively, the anti bod#é%f the present invention is an antibody
or 5 anti gen ¥AtYEYSenIerad Framewerk sseiass or ViRt anddefepletteesnnting add residveg of an

t he neoeptit op&ikoHT Whidh afeS amt ' i -
and/ or VL regi oln ai de iacet %géﬁswgﬁiinéﬂsgagbfg%ég% 'Ibﬁggrg%ﬁ%%?%é‘o%ggur?ah of
be nurine as \Wélh“}naﬁdagwé'?typ%%%ﬁb‘i@mommﬁ@g@h@i@I,G igsidegyifraon kasidues 24-34

human- muri ne anbi 4p0¢H @9) BRi PDHINT S 18 e fint éhﬁin%ﬂ&ﬂl&ﬁ%ﬂin%ﬁ 1-35 (H1 ), 50-65
therapeutic applications. An anti‘gen-binding fragnent of the anti'body
can be? for e 8 954 03{(H3) ia thhhsawy chait Wﬁgﬁ%bmomam)a% drafibed by Kepbater al.,
fragnent, a FEaRlndet 8EPRMns o?@[ﬁmﬁﬁblb:é%@a} ix?&e{g,r 9 HR bl 8L ¥ vice, National
applications only the variable regions of the antibodies are

requi red, whi Bti@esobdeath: Bethesde, B{d ¢1PR1amndior those resivuebibety adypdrvariable loop,
sui t abl e reaggpt,Sg; _ ) Mo : N '

Such fragnent g'gafsé&%a? ? isgﬁé%jt?g‘%g?&%’g gl?ub%lo?dzg'gyrlrlg{leelrg(h? n AL bin and

i munodi agnos2§-é2 gk 8t é42)and 864 0h (D dwi preiheayytchein varinbleatopain dsescribed
portiqps of i pyphapdl.phulyivs:, B%l.dl@%i%?viigﬁg(lf-g?‘ﬂeﬂ u?‘?ﬁﬁ Br resiquesda.r? Bhose

15r adi oi sot opes, 101311The present tronis er directe
i sol ated pol ypaijgblediomaigiegifuoyarer then andbrasketing tiedypataribale rpgiewserithe term

g a0 acPa CenianE ok s R AR KA £ el ARl i PRI e

derived from amiyodyobindbithna diskeeiatibe sonsfunp Kiypepl1¢ def ar lessyiand bagi do the

sequence "der iar\ége(?er}cnrir%m'anﬁgen with a Kb that is at least twofold less than its Ko for binding to a

15 nonspecific antigen (e.g., BSA, casein, or any other specified polypeptide) other than the
predetermined antigen. The phrases "an antibody recognizing an antigen" and "an antibody
specific for an antigen" are used interchangeably herein with the term "an antibody which
binds specifically to an antigen”. As used herein "highly specific” binding means that the
relative Ko of the antibody for the specific target epitope, e.g. neoepitope is at least 10-fold

20 less than the Kb for binding that antibody to other ligands or to the native counterpart of the
disease-associated protein.

[0148] The affinity or avidity of an antibody for an antigen can be determined
experimentally using any suitable method; see, for example, Berzofsky et al,
"Antibody-Antigen Interactions”" In Fundamental Immunology, Paul, W. E., Ed., Raven

25 Press New York, N Y (1984), Kuby, Janis Immunology, W. H. Freemaﬁ and Company
New York, N Y (1992), and methods described herein. General techniques for measuring
the affinity of an antibody for an antigen include ELISA, RIA, and surface plasmon
resonance. The measured affinity of a particular antibody-antigen interaction can vary if
measured under different conditions, e.g., salt concentration, pH. Thus, measurements of

30 affinity and other antigen-binding parameters, e.g., Kp, ICsp, are preferably made with

standardized solutions of antibody and antigen, and a standardized buifer.



WD 2008/ 081008ECT/ EP2008/ 000053 - 40 - designated protein refers to
the origin of the polypeptide having a certain am no acid sequence.
In certain cases, the polypeptide or am no acid sequence which is
derived fromaaopmesidogul ar starting pol ypeptide or am necaepthis®osence
has an am no acid sequence that is essggtially identical to that of
the starting sequence, or a portion thereof, wherein the 5 portion

consi sts t l.east 10-20 noQ, a I east. i ds,

at | east [@{)4 EO amafllg BRePas klﬂg‘}r n&m aétwﬁ]sre%c{i]ﬁ«ﬁ’%e%‘%t %H‘gﬁ‘f’ ”3’85[ %’nﬂaﬂf‘ @fihe
of ordi nar yoi gntibllody ha\mtgathaalbovaaicmmd I'gariat Ir:]IS dombigican béuded @or&h@édﬂsﬁ@tlon of
sequence. n.anot her e e presen vention_pr e
anql sol at eE:I pd ¢ e§8ﬁfﬂ &‘ﬁ’bo "E?B'ﬁeéllsfi’ ‘@tyé'é‘é(?fﬁ ibmﬁti“’% 8IYUS’ the
consi sting of p&Ebnt mvum;gl aﬂﬁbbﬂnbéhl;b'@s'é‘s’)bol?rbé}jtlﬂcs ot} a\iﬁbdc‘ﬁ’@c@m’pﬂﬁlh%& least one
(Mii), where ﬁb&s"?ﬂit one, of .VH CDRs of the _heavy chain varia

regi on Sor at e\ﬁboﬁrdeﬁ?fé’eﬂi/i“ﬂr@H@O@PmtaﬁgV"I‘ilé‘&@?"aéﬁ&?%ﬂv&FY"*&SBP%E‘M’&HY
region are at thegand or3Giilar 8hMing YRHehtes A6 é:ﬁi%ﬂ&j‘ dé@dnb‘&d)mrtﬁé SpeRHEE ORHY4,

chain VH CDR1,. VH am nQ aci ences fromthe
anti bodi es di SB¥ B%fg‘g%feéﬂﬂ W_‘%Pff S arie F@fﬂ%%%%‘r&lmﬁw vareltpomaing or
VH- CDR3 r egi OGBR@fdesIcleed\ﬂel‘elﬁﬁﬁlbaﬂlei aaYe ﬁ%c@@%co%meﬂ@d& known in the

identical to referen% %5 chal n VH-_CDR H CDR3
am no acid seffiéfods 4B dt WEH“E@PHF@GF%E%H hbekr Al %}3‘%0549581

accordong to ahj Bwerhast: mer@ntaﬂﬂwmmaarnmwé {hadHi Rtk ARy By BeltBhanced
i nvention has, VH CDR1, VH and VH CDR3 ﬁ/peptl sequences

related to thB GrRbREmRG stitgpypns within ths C’P S ‘f"léh“rélltﬂ Bypgrvanaplgs loops

VH- CDRs def i nggh obﬂa &:{aeLdéabJaMﬂyEioem%qlmL 9oRS Aekhith baf ox%rl mth the
VH CDRs defi nﬁg é\%@ %{hl a sgstem 20are al so_inc ude int
present inven ed anKpkate 4R the Peresit invERIPISIEC selpfey o htibadics Wherein

ordi nary sKi | bned? nsda@oiach& rddﬁﬁdiﬂd s @aﬁl?nw@ls 8N, prefeldl) &% moréheh fvo
[0133¥én anot her e nent, the presen i nvent i on provi des an

i sol at2d pol yHRBP joff S& foBs. nBrefezabls it antiodiseidhe inypatin gempges in one or
consi sting of bcamoirlfsnmmma@gb&mIchzﬁnmewalpdn@e@mromeb&lgb%gans(amt forth
whi ch the Vl—l-gai% VH CDR2 and VH CDR3 regi ons have 25pol ypéptid
sequences whi fed-i dentical to the VH CDR1, VH CDR2 and VH-CDRS
groups sheso] i n Talh@ng mdl&4k4 .l,»g ARPBOARE, &RAGEATBRling RGmRAE S iMants, or

i nvention provides an isal ated polypepti de conprising, consisting

essentially o@erlvﬁveé&%@@fﬁlj’ IBYenélﬁnuﬁsrﬂ@H%I ESlS]EﬂSP At plinggy gith i the art, can
vari abpe regi &ﬁ'n f‘ﬁ-é):oﬂsf&nmgﬁh wWhte nidifddRhe OVHGMC@%&ﬁnm example

regi ons have , gﬁf\{lpe ti de sequences which are identical to
VH CDR1, VH CPipgi | cORBORFbAFEmPIEIHL o0 TRiEody &Onst@aeb@monmw aefh*@fe
two, three, fgu Eomﬁlbﬁ‘:@nt sQdted] AR oREOHPISHDR fn&Htht{{%n ke GPRYhiBEn and

VH CDR. In certain enbodiments the amng acid substitutions are
conservati ve. lysis of cell pathogens. The activation of complement also stimulates the inflammatory

response and may also be involved in autoimmune hypersensitivity. Further, antibodies
25 bind to receptors on various cells via the Fc region, with a Fe receptor binding site on the
antibody Fe region binding to a Fc receptor (FcR) on a cell. There are a number of Fe
receptors which are specific for different classes of antibody, including IgG (gamma
receptors), IgE (epsilon receptors), IgA (alpha receptors) and IgM (mu receptors). Binding
of antibody to Fc receptors on cell surfaces triggers a number of important and diverse
30 biological responses including engulfment and destruction of antibody-coated particles,
clearance of immune complexes, lysis of antibody-coated target cells by killer cells (called
antibody-dependent cell-mediated cytotoxicity, or ADCC), release of inflammatory

mediators, placental transfer and control of immunoglobulin production.



WO 2008/ 081008PCT/ EP2008/ 000053 - 41 - [0135]In anot her enbodi nent,
the present invention provides an isol ated pol ypeptide conpri sing,
consisting essentially of, or consisting of an imunogl obulin |ight
chai n vari abtezwsgi@a (VL), where at | east one of the VcrEPRss/mboss he
i ght chain variable region or at |eas#7two of the VL-CDRs of the
light chain variable region are at |east 80% 85% 5 90% or. 95%

i denti cal refer h ai_n. VL.- | . VL-. or._ \{L: CDR3 am _.no
aci d seqL}ginsg:io.l:s f ro%g%gqm%gdlgeergapdlegg A‘?%SR hogrtgf n’.nveﬁlf”érlﬂ%ﬁev@f ff‘&?cﬁl@’ or
VL- CDR1, VL- CBiRfzeadbithdiig-fEpREnt eayiann) sr defivitive thérecd)ig whichla Radt a&@ﬁﬁongﬂ%xe
90% or 95% identical.to reference Light chain - .., VL- CDR2 an

VL. CDR3 an noSaielr S-{1E shEWE! P kit Becruterb Settoeimis e iags o
according to pfuvsieelahmdlbﬁmhémmall cheriteriskied sucly as ledited effeg@brfanddibnd, B abilfdy
i nventi.on has I ptlde sequences

ol ated ro & h P aERR TS R s Sg 6 oAt it o g duced
shows VL- CDRs sgterhii haéfdifhy oit fmereK&ba;ﬁmﬁyEilﬁﬁfe ﬂh&iﬁﬁon%l doefth lr&l wghcgé]&maltﬁed
e.g., VL-CDRs f|n ot hi a stem, are, al so i nclude n_.the
present invenff dy t”g%é]"r‘ﬂﬂ%%%ﬁ SATe SNBEIRerRiGE eFt OR EXaHRLE SFHA ?‘l’\?b?ﬂ‘?sofﬁr
provi des an i sm:ﬂt}ﬁdla@@dasyibEqm‘.ttdi&nenﬂ.ﬁetﬁﬁi’émesc&bétgherﬁﬁ)ﬂr&ldsﬁnmﬂgeleted antibodies

essentially of,.or consisti n_hrununogl. obul i t chain

vari abl e regi mﬁ\?ﬁl}"p’i‘ﬁ? a\ﬁr‘?:ly@%ptldﬁé?gﬁﬁééﬁi a% ?%‘fligg‘f_avtﬁ?@?’ but which
regi on® have pokwupepit ﬂ@oﬁﬁﬁdﬁﬂﬁéf‘oﬂﬂiﬂr@ Ihediyechaefdnatm. FoPirfsfABce, in certain
VL- CDR1, VL- shown in Tab

anot her enmbodfTER lggtcﬁ‘@ BiEs ra?rfuEﬁ@ﬁt@%ﬁﬂ}?’ﬁ@&hﬁﬁ“‘%dé’%q%g%go@ will be

pol ypeptide 2€eted)iexaiplg, allon Psik 61 the\gHE A&R4Th wall bé/de@éted Qh ofheF st tinftdts,
of an i mmunogl opul i n h Ay chai E’Fva“ ahl e regi on in which the

VL- CDRL, VL- CERSMLAP e 8@%&9@%&%??@84%%%%?3%??%

are identical cdr@tahhegi\z{h, EERAn Igﬂ_h@ﬁ%hﬂﬂdoﬁéhn%ngﬁméﬁ% ﬁlwoldl’immate
Tabl e ? exce four, five,

subst i'Put i ons gliy {490% ﬁ%fevivg)@d&*e“ﬁﬁfeé’ﬁ%ﬁa%%ﬂ%a% Ps;gfl ém'él?ﬂ%??& Such

aci dds ubstit utagqn anaw@easﬁe@rbs@tepaﬁeu ¢ RzyrmafidaBl§ [aé\veil B¥UY OBk d e OdnsérsSs
encodli ng C

efu nodi fi ed a further enhodi ment
the method of gle'ﬁ%?y‘ﬁ}l%%%ﬁ{ l“ﬁ{}f‘e‘fﬂnﬁ%?r f%%%@gﬁ% %‘W@n%?y thruydtis prleyed
of produci ng aaac'hglaieuﬁboaia& iap Hiyve ah@ﬁp;@b@oeéife@gniddt&%ﬁnty §1|oﬂﬂs| zﬁvﬁvbaM&thods
anti body, Fab-fragnent, spegl fi.c antj bod fusiogn antib

| abel ed” ant i b8d§e 'r‘cj%aﬁﬁ%ﬂ%l@te %}Pﬂ?haén]éa"&ﬁg ‘?%H%‘Eeffe% @B‘I"f}"és"’ﬁ%ﬁ‘mnﬁg&“
met hode are ka&&‘lﬁbldlﬁ WH 0050 B3M2, SKiidh @chdjrﬁofhﬂﬂ b kdferahdd @ft@er@le&prl bed,

e.g., ow a Lane "Antj bodi es, rat ory Manual "
Press, ngpri nginﬁa% Fﬂ“bfé'e% or ISR B@b RS, a’fwg%ﬁ ar %Fﬁlf'?t%mhé@of
are obt ai ned béécﬂilhﬁ mmgeﬂldlf&plb@uoﬂ 818 bk i@ ated Ub fd@&@as@'e’ﬂﬁ&@f‘ﬂmctmn using

resonance as e In th Bl Ac syste cda be used to increase
the WD 2008/ {}; 1%08g3e ple, the deletion or inactivation (through point

mutat:ons or other means) of a constant region domain may reduce Fc receptor binding of

25 the circulating modified antibody thereby increasing tumor localization. In other cases it
may be that constant region modifications consistent with the instant invention moderate
complement binding and thus reduce the serum half life and nonspecific association of a
conjugated cytotoxin, Yet other modifications of the constant region may be used to
modify disulfide linkages or oligosaccharide moieties that atlow for enhanced localization

30 due to increased antigen specificity or antibody flexibility. The resulting physiological
profile, bicavailability and other biochemical effects of the modifications, such as tumor
localization, biodistribution and serum half-life, may easily be measured and quantified

using well know immunological techniques without undue experimentation.



- 42 - efficiency of phage anti bodies which bind to the same epitope
as that of any one of the antibodies described herein (Schier, Hunman
Ant i bodi es Hybridomas 7 (1996), 97-105; Malnborg, J. Immunol. Methods
183 (1995), wib Hdgos10bke producti on of chineric antibodi egTie®2008/000053
descri bed, for exanple, in internatioongg.application W89/09622.

Met hods for the 5 production of humani zed anti bodi es are descri bed

in opea I P- 0 239 400, and international
appl | cat ﬂ%ﬁi{m%/ 8“/@@%6& g?r‘flﬁ?r?aﬁgl? dﬁ%lﬂr GRNESR-DYnegaments.vanges, oy derivativgs

i n accor dancethetebhof e Im@s&nbaﬂ b/ Radd BPmaRd]S Prebidbdras piRAPHRIBBHIEs using
lLe for the productjon of xenogeneic

ant i bodi es. Thehrgene al ncasg

ant i bodi es suffi %“eﬁ[mi‘f{ inths B dixewpley W@@“F%mﬂ%?ﬂsfqgéﬂﬂioﬁ egailgerein.

i nt er nat ijorsd| applm&aﬂa@&abmaadtslﬁmihe,va&%@%&%t #BionyW08L A088es, or
and WD_96/ 33735 Aﬁ@ﬁ ssed above, the antjbody of the invention
may exPst in aptigey- Wﬁs VHER}sg 05 deBYRSVEY @e§ﬁ§ Phdkf Ewention are fully

i ncl udi ng, thurﬁ@h&W‘ﬁllﬁhmﬂhanE@Jﬂw%ﬁ% Be(rhdik Asin@&cMdies Mdt drélkiwWAGh fie art and
chains; see e.g |nt€Enat| gnal appl i catl on 88/09344. [0139]. The

ant i bodi es of ast‘ﬁé"“&f‘ SR T OAREATPISAUEY hypa al““b%’i“’tsésf%ﬁﬁaﬂ??@lﬁc antigen can be
i mmunogl obul i prepdtad 65( %nlﬁﬁﬁn the Whfif8 o H%nglﬁg atdHaDEhicR RYLREh %aﬂﬁed to
t echni ques known inthe art, for 15 exanp usi ng am no aci

del etion(s), Prﬁ@é%tsrle}he@)bodlgwﬂcmoasq @rﬁe@;cm%aﬁmgsnw)whoamend@genous loci
reconfppnat i onfsk LaAHAiOblAN ExRIPREy t@@ﬁl&(fub§ﬁaﬁﬂ QRGe )uséﬂ”cg‘fﬁhkb @ucthkb?m%tﬁes are

ei t her al one or in _combi nati on, for 1ntroduci n? such
O

modi fi cat i onsd§sFriReddn BﬁR@é‘(ﬁtﬁ#ﬁ?&ssﬁn@@?&:Wn@@%@oa@% bpigues agpkaats in

of an i mmnog{h@aul Fal eﬂaﬁﬁ&d&’é@k&n lmﬁmbEBr&ﬁ&dlgﬁﬁr&@dhs%&biaﬂr%@hﬁorbgles
the art; see, nbr ook, M| ecul ar Cl onin abor at ory- Manual

20 Col d Spr i ﬁ% P%ﬁgsérspkawépﬁiebwal(dis@bﬂg)sywr% aﬁﬁ%FCWE%’t}B@FOW @erwul giggwhere
Protocols in ﬁ@&lgcul ar Biology, Geen Publishing Associ ates and Wl ey

InterSC| ce Y@ﬁgﬁ?% l\/bdlflcatlons of the antibody of th
i nvent s of¥SRLI ude 64 or RABBIOIRRS Fraeats amiant po QervaRYss dherenfeof Ghe

nore const i t URREntBATCAO b8 eiads or hﬁﬁﬁfh@ﬁr@g u§h§i€ec&h@ke@ thR At ol iRARe art. In
backbone nodifications, and N- and C-term nal nodifications includin

acetyl ation, FRf@mogmbediments. Aibagy anqlemyles 26 ﬁaﬁﬁ% ithpreof gaye repembinantly
att achment of GALRARYET &% SridhcddvRing rREBlHRADNA MBI Bx@ﬂﬂiaﬁh‘é‘chmques

| i ke. Likew se the present invention enconpasses the production of
chi meric prot @rw@%a@mebmﬁkp@éﬁ qr has@eye hpiselaradisqussd jn mereglead elsewhere
fragmept therggfipat the amno term nus fused to heterol ogous nol ecul e
such as an inununostinulatory |igand at the carboxyl termnus; see,
e.qg., int®Sahti onahntibagics o5apbegen R fementsy variagis 68 foriativeg thereof of the

techni cal det gikiion 3Qo [RAALPkerivAGHs kPR bloMinel NG %Qﬁeeé&?/alhzﬂ\éﬁmh}n‘éﬁ‘t of any
enconpasses small peptides including those containing bi ndi ng

nol ecul e as d&8%°f Hmecalsolpethe faBFboélXaﬁﬁ‘ﬁh thag gpialank pﬁajhmﬁ@t EPR3O exjivem the
of the vari abhﬁxb&%@fr&ﬂ sﬁémffk‘ﬂbfy fiRginto ﬁ;‘@ogﬂﬁ@tzﬁ)fbﬂ@ Cf‘o?@idngﬂ’éj 'b@tsnot bl way of

particul ar CDR3 of th chain since It has frequentl
obser ¢éd t hat Inﬁggw @'xﬁ #nRb n‘(m}ﬂuﬂg antijodies that have been modlﬁed e.g., by
2008/ 081008P 0) e Vi r
degree of vagf-gbl %Qﬁ)& &Q%%on gg‘g%laggﬂt pﬁ&?‘%‘?@?@f |d§[%d&?ﬁg Wifization by
ant i gen- ant i blgepymi m?@@tatg(hlwngQIQWSpmeuo s chrayageakinkage fsea solflardigand dr
or produced b i
according to The TRARE, 08 Koy ERARelol: Rieaitif ol By B0 Blked BELY kgown
ordi nary ski | teclniquen einghdingPdt ingédliraited e spyaifihasbemisel Sleavage, acetylation,
exanp usin Y, I
avai | ggl e. Th%ngg%ﬁ%g@%bgﬁp erg%rsgd&{ tﬂﬁ&%@%@%@;ﬁ&ﬁgﬁ: ﬁtyg Enl qug‘etgdab%/‘a
i ncor por at i ngcqurmmdwgmlmlwdwe into an expression
vector a ansf C r

I'[‘(gi shf s 4%%%11 &ﬁ%ﬁm‘ﬁn {‘&df‘eép&eérﬁfﬁ *ﬁﬁ%g%agﬁrfénﬁ QHNER, or

t he pept nce resent 1 nventio
derivatives thereof of the 1nvcnt10n will not elicit a dclctcnous immune response in the




immortalized B cells or B nenory cells, the imortalized cells can be
used as a source of rearranged heavy chain and light chain loci for

subsequent A g eTAeN] @g and/ or genetic mani pul ation. Rearﬂcﬁ"]ﬁ%ﬂi 0005
e [ a RILOE o

anti body genes can reverse transcri §d from appropri

produce cDNA. |If desired, the heavy chdfin constant region can be
exchanged 20 for that of a different isotype or elimnated

al t oget her . Tandmulatoitebitested.eqf. oins lnswenb dn keérmie einboalimeang Gendirigngbleculdipe. A,

F be |i.nke f b

2bi 110y to moriobRES d5rentigdh Slfng ManEng SR ok Jod BGHangh ey from o
conbi nat i ons pakne geapivoye gatiedh ead tdeavigeqehily usd he theakmé Speaiea ifombiidch
desi gn of an a crib b |ch retain their abjlit.
to blgnd t he ?ggg?ree%rﬁg?’g%‘%" ﬁ‘gm%i’ (r%}a{l?wﬂn o VR “R 08%°“F8’r‘°et°%edeletm% us
cl oni ng of 251mzamteirbmdlysesrari abl e regr ons and generation of

reconbin ntib rson ski.lled in the,art

are delsci‘?]tbsgﬁ, :‘orqﬁi‘a'e%?im‘§l g SR alﬁo ﬁd’srédttggiacreasﬁ' Ié’ﬂ’é‘“ﬂ?ﬁlef”@@hgfaﬁ‘f“t‘g"dy
(1996), 1-20; AD@sedherlem thbt&lin "dtﬂﬂﬁ&&ﬂﬁkﬁoi‘hnélﬁ%lh&raﬂdﬂaﬁZﬁﬁbody to modify T
0143] Once thejappropri ate r ed and

<[1Ie5| r]ed modi File Q tPB‘Pe(]ﬁ @g’eﬁﬁgﬁg‘f%‘&? @09%%12‘8& %??E?é‘?le IJH and VL

i ncl udi ng thosaqudllbaifrcﬁiﬂdmdmmr@tanﬂbdﬂymmm&dl'md3Glummaﬂ‘lcalﬂ)brﬁt0§3@grh@’l$mm
of t h heavy an

be_.inserted,into expressi on
cont ai ned on veg-\’r °W°&PPE’38%E’6%‘°PP&?%‘PB%‘B%E?‘%“HP ¥ @F&ﬁﬁ?&r“ 3°¥e“nmmg
reconbi nant hegionc €IDRs) aAd vk Eéww@iﬁiuﬁu@lﬁmhﬁ&tse@ﬁhées Rividuel vl epifopes

econt ,
20081081005PCTERD e UoTOES MAe i ot PERT 40 Soryf; diemaus, Aine i

cell lines ussabstitutions whthra%vpﬂfl@f&&erh@@btﬂd@,ofthutt'nﬁraenmy Airigt eflalictrative
CHO cells, H Zgg\&ese anod) O ce 0144 The roduct i ondofbt he
anti body or an oYK Lfﬁ?j PR ho B’@ICP b‘P“tsﬁ ap{Rg;apidybstitutions

r ecomib$ nant hanltthesa deruendss htzr@bsqudmly |1mﬁpo&1mhﬁwa Aahge asmnamep@wms
of the host 5 cells.and th ssion of the The
ot bodi s, ar 28+ T BRGURPEA DG IR AR SHEH R Ier iy s e
expr ﬁssr OR sydahgmmca:ﬁfa qaeraaﬁm aiiﬂthbddelﬁslcgﬁ’tﬂdh&%in lmbtudle thér0 fedfed FOPfuhelRS.
so that t er ant i are S rete into
however, int r ‘&EFWGSMQ 8“‘58@&%’73&3& fﬁﬁ%ﬁ]@p leffcheavy
L ar gﬁt str uctaxﬁﬂ;ghedgun tdnes ddrﬁ;ﬁit&% rﬁrgﬂﬁ)&ll ‘afalﬁ&l hihel egeglbka&rb&eﬂ cloagimeb
y t 103a e.an e I ndi.ng .nol e e.therein it nma €.
i dent |?| ed by® eéﬂ%“‘éeﬁfﬁ’ Sn%‘ﬁﬁl?f Fayentyl ?Fgﬂﬁlf’lf”hmﬁﬁeé“a‘iotcelﬂf“w f%ﬁlaﬁr%?‘gmn‘m
using nass speckhdenahtibody( M) adttboliies gitehers uehipaal hgpeoptiascChibdRshidal and
i nt ernati onal bid |l i.cation 00/ 11 08 .and aglelgﬁ%r cally those descri bed

in Hock et alPiOREFalpRYEYR ap Q)’tlm al yant b5 k et aL, Neuron 38
(2003), $ﬂﬁl39]554 'N.’lmlﬁmlohﬂ agalsRlids ban Riprdpaed Ysihgewide Vigdy bftedBRRENaBEE in

Structur e, 1BF SERHAME o et Sy BgPRG o Rtsa RBkS Geblomeepre

ar eabsgct i OnScorrthﬂatlﬂm)tthét;rb@’ll Ebﬂ%ﬁ&x?piet mv\ohhaﬂddahﬁ?ﬁuoaﬁeyaﬁn Be Pfodtted fng
anti bo can € nas, peen. | ntifie OS€ NnDl e ar get
Tt e caroide RIS pehiffeiae A" H5 ettt e Bglow

pr Ople:t ies tOertaheAﬁrtrHo]gm@dﬁr Lhz&mﬁ@amﬂgmaabgﬁugsema mratat,s Fess, 2nd ed.
result, can entifi and, cha mea rotein

anal yti cal 9%*?3 ]g &‘E"rg6’Fr€1t’r‘f‘r:){4a m@mﬁg’gﬂbf’#ké@ %rce gnas Elsevier,
MALDI / TOF (WNJYI m768W1m¢&aﬁ%feren&stho atéLOORTarertd 1 thefd entBE&S, The

. Spectrom 33 -19 0146] Accordi ngly, .in another
enboditent 1 HETh rf@@@ﬁ%ogi e?aqqyo As P%F‘ é%@gl i ot P guipodies produced through
hybridoma technology. The term "monoclonal antibody” refers to an antibody that is
derived from a single clone, including any eukaryotic, prokaryotic, or phage clone, and not

the method by which it is produced. Thus, the term "monoclonal antibody" is not limited to



which is recogni zed by the binding nolecule, especially antibody. of
the present invention described hereinbefore, and which preferably is
at least part of a distil-der-associated 25protein. [0147]In
accordance WQHW0¥¥e00Bbove, the present invention al so PETEPEES/GHNSH
pol ynucl eoti de encodi ng the anti gen or5®i ndi ng nol ecul e of the
present invention, in case of the anti body preferably at |east a

vari abl e regi %beélesap éJdvar | ggq gﬁtﬁggﬁdmake@mgﬁ%gﬁv hfaﬁl%a&gﬁqyanﬂgfa%s ol dbe

above. Typically, I on enco ynuc eot |
conpri ses at préppsed ud@ »médecowiplyeafaenhaiqisykndendn memrhghlrcegamrmma)ems

of the Vii %{tf%dl tof’{hetﬂ? thaﬁlb&t?loﬁ afe nQ;@d ?rfogfbﬁgn%g%gcieﬁp thgcgl ave &ge%

person skille e art nows at vari
chai n Vm and imlmﬁallmdaimtrwfoymmtﬁonaﬁtfelﬁnstebeﬁm viowspas deewibedh heein. .

hyper var i egi i . tary eLm

e ons SERNE ot R vt REn briiek B NG e b 0 085 e
45 - relati veielﬂtledmmmdfmmwbﬂYmpmwmma mafERE, e collf derived fibe

i id lLe f
o 021 RS A TR DGt SOBRRSH b e (e
subtype of anmytiodycadldime).ites, randuu:mgavbnld cedls bd‘lhghndanms‘f whish dm&mthﬂ#mﬁﬂtal
(L1) 3,2 5, ol P 8,3 Aab 900 SR, D44 L5, I v
Yarl ab? e _don}ahsilbnasarde&mgatwddntbymgh:gamenelstraitlshbygetwmm éfutivh, m@emm vath
mrunol ogi ca : ervi.ce,

st utgs. of b Ran sl PR toheist Boled oY KoiBieOT oL F e vty
a hyper vari ableyl mofjce eantjbodiess |vdnrélsa126wﬁﬂng¢dcnus) agﬁ&t 5.2de(siréﬁ agtipgn %thd Ot

L3 the | ' 53-55 (112
famd) 9|6n101e( llf%] Q%h&rﬁe;' &%hﬁ are“ E\th a d(? ?(‘ul “descri bec(j 12)

by Chot hiti6&k at, Hybrixha cB]scbIhus picﬁﬁreﬁ 288¢9ded @l grO i in EEL&ﬁbMtlku.r@meHiEm
resi dugs are |a bl e domai n resjdues bracket i
he hyber var | BAREEER cRRefs SR BL Aol RRlsiateR b g PR of SRS or b
anti body bi ndunfigsed,pasntat mgleibma nemedhmtshgedmn ﬂmeTaymmaalpbmmatbhl&t aeﬂgentsodm
bi nds vmthadlsso&ng!a tgop atﬁ gKn dl (%hgcf I
to the predeternined antigen wth: ?Ih%rf RS 0'4%3 ‘i°8mr°é%éy
than its | CD 4vailabbd fidinng xmmbar oﬂ&umwécstahdzrdmd pgmm:o(searg .weliB&#fsblished.
casein, or any_qther Ci f| ed pol t her ..t han t

pr edet er ni nedéan cag"rfh ]ﬁjfna ﬁpg%e gﬁ 5@8&9 ti,eg%gbeng?p%g §assayed for
anti geh" and praducam oﬂmdgockqnelcznhbmﬂlésmgalan ﬂ&rﬂesmmnnges:e Tieeihding specificity
i nt erchangeably, her ei the t a ch.binds .
specifically ?f)c()hea"ﬁo ?Pyﬁrgﬁgbmﬁf PIR dﬁé?‘@%‘#"%l g%l ?ﬁdiq’é"m BIrR&TRG
neans that theckelati uﬂnmpﬁc@ﬂaﬁo@ntnameﬂmﬁmrasshhe (Stp),e):i fdrc &mygedinked
epi tope, e.g.. neoe it [ st 10-fol d. 20l ess

b hdi ng t hat ERIRERO RS esen CPUISAY ok atoenicte Ginine SRk SRReoiiRg Bp, pter
of the di seasiepbridancedlsed jdentfidrhat [pitkide] ditiodiés ofithe Mesired apticiiicity, adfinity

an an% body fand;f’cr actwr{t ,I tﬁe aor?e%rﬁia?f%c sﬁa E‘mtrag Qy Idmmng dilution procedures and grown by

standard methods (Goding, Monoclonal Antibodies: Principles and Practice, Academic
Press, pp 59-103 (1986)). It will further be appreciated that the monoclonal antibodies
secreted by the subclones may be separated from culture medium, ascites fluid or serum by
conventional purification procedures such as, for example, protein-A, hydroxylapatite

30 chromatography, gel electrophoresis, dialysis or affinity chromatography.
[0162] Antibody fragments that recognize specific epitopes may be generated by known
techniques. For example, Fab and F(ab"); fragments may be produced recombinantly or by

proteolytic cleavage of immunoglobulin molecules, using enzymes such as papain (to



experinmental |y using any suitable nethod; see, for exanple, Berzofsky
et. at, "Antibody-Antigen Interactions” In Fundanental | nmunol ogy,
Paul, W E. , Ed., Raven 25 Press New York, N Y (1984), Kuba/, Jani s

| mmunol ogy, WA “4%%80%ean and Conpany New York, N Y (1F§3fEP2045{pp00s3
met hods descri bed herein. General techflques for neasuring the
affinity of an antibody for an antigen include ELISA, MA, and surface

pl asmon r esonpmage Fibﬁagﬁiﬁﬁd}bﬁﬁtpﬁﬁttb@}dﬁcéﬁ(alﬁ)gﬁﬂéﬁé ! F{E‘%}z fragments contain
ant i body-anti gen Lars%[iﬂera,ct :ﬁ@gi’é‘a@ﬂyary i f measured under different ]
condi ti ons, e&l@."?ﬂ FEIRY FeeingRosigireaipRgad ekl dommirpfshedpavy chain.
30af fi ni qp163nd ot hegmpmetly BaMa® bt tboBRs, RACPERREBed Roréln, arkPhrtibdiRf) dedfifble
preferably made with standardi zed sol utions of antibody and ant’i gen,

and a standar gﬁ" %&PBHW@?IPGHWE’GGBP%@@O%W PbEE ceDEBae by ggariety of
[0149] §he per geihoddinblve th thark fﬁ@luﬁfnﬁ piide ldisgﬁ?qieh%d@tﬁe&ﬁﬁ% g%ﬁ'c hélff%ﬁrﬂé@dy

vari abl e domain of the antibody having the above-descri var

domai n can belltjadas deived fome bpsen inmiargldulinshriengse| yreptisalddSoPat. Nos,
anti bodi es of 4 degigreshaspees,{1:61by ngﬁlghﬁﬁﬁg@ba%%’@%%)%o Tyyspasd Mo

present invention also enconpasses po pt | anti bodi es

conpri si ng at 44898, RO/ 166 TP @ P6/BHLO6 AW/ I8 T BrdBD YidtG74b] cecttefivdiich
and whi ch advgnh@esasss YelRV ! ol irdthe mﬁ% .Sk

bi ndi ng properties as t hg anﬁ}i’ Eﬁ?ﬁﬁggcﬁ %)Iieﬁé&?n t he a%%lgﬁﬁggdb@ﬁm present
exanpl®s. ThelnyetienAredsalateds 4 2i. Aroptpatignts wip pie symplgm feedypaifastedtvdtiythaisk
usi ng the varjafig Hi8&rd gDR% ' ' h BRd;
constructed accord?lgg@?ol rrp?rf'u?) S kngl\?;\[né?igEgtg%%mg%??&éﬁg%m}la%g&%zdseg?ﬁbeg’
in European pHtwHevalpprble dispasngows. 0 451 216 Al and EP 0 549 581 10
Al . Furt lpgespr e, tIH%&ﬁ&sé?ﬁboﬁhﬁénlt,eﬁNh.nentc&ﬁnfgésirgﬁg%oél&?atl a.mi%gleﬁgnay be
affinity may be enhanced by naking am no acld substitutions wthin
the CDRs or vicadilyn isdiiechyaser veaveadsil e using peonyaionsli arcasdirdsekg., Jby Mesling
Bi ol . 1496 (19§i7g)3nuc%gid¢9ﬂrz%es‘eﬁ'§tﬁxla c%ﬁ)fe'o@un)ﬁn Eﬁg{fﬁﬁl%%&e& %o%@?he%avy

defined by Kabat. Thus, the present 1nventi so rel"fates to

ant i bodi es whaddight daiss of mpprecangibodiesd Femistletad ehdopiRdonsd iybiidnmacels serve
mor e, pref er allrdiotedBie S1AM HIA. | b ASHRSeiblLd -
Pref erably, thez%ént i{?body t(")fﬂﬁgtahe ?ﬁyg#?fgﬁih%g’ﬁ%ér@gés I ngg’%agédo@%%g{)ﬁs%?n
i ts i mrunogl ofstiorsswhishpigdhanyipnefected intormpekaryotpmeulsiryqtisdiostaellstiobleas, but not
regi ons as sefnib ! Lik (= egatel @ﬁy!

anti bodi es, ormlzantt§’ enah%ﬁgls%é%?{gg%%%% (?519%%?1?%1%48 0 &3%?}%52§?r\}'rx£ loma
theredf of t heells thatdetmobethersise prasiee ipynunhglolulins. Mortipagicyladkiithd isdlated BNA
art, can 20 I ' i ' o) :
effector func i'ggﬁséa%%grasyg@%%p%ge ® rﬁ%?ﬁ%%@#ﬁ%{i %@?r%eo%g?\t tc?gg vifiable
conpl ement t oreginn saquensesifpr ghemeanafacturegitibediessas dasribsdaindNaeancen n) 16.6ePat.

system Acti i C hS |d4HRO t. i i QN
Yais of ool | Sathags i SRR, o8, | SRR i Pelell AT A BEE
t he i nfl ammatBssatieldy floa setainertiaetionadfFENA drommithe kssleated evlls,oovarsiomts cDNA,
hypersensi ti vj : tJ i iR 2riiRd

vari ogss3 cel | sdngi)égpg ﬁéeatnlt%lg% gélﬁodﬁ%ﬁg\% tgl% chﬁggep]r felcggg%bﬁglﬁ‘?ﬁé&?f@ t@ﬁ) PR e
t he anti body #® deseriben i Undli ey N S658S7.e depritrbe(diesmysedin smogeddtail below,
There are a %‘85 f ' Gl f i (i

cl asses of agtl ogﬁa ?cﬁg Ieg{ |%§ngc}%%d gg%ﬂoggzgﬁoées%@%%é lﬂer%léﬁ%ﬂ}arge

retcegt gr So% , IF‘QJAM@’&B Fs?aovié@elbﬁ@li j?d tan?wrtga\lflsgmlics efdhpironepgloBilidi ng of
ant i body ere C : :

i mport an{ Igﬂq' di vgl’r?g e&@%%%ﬁogi%gﬁ C?eogg%enlé{éeglg%g?n%’Fgggg‘%\égsﬁ{fqer% Aty o
and d&&t ruct ilight olfaim fDRboftian asihbdsdmplectle.c [e spoticdr eanbadicent) fin iamihode of the
conpl exes, |Vsi S i - et _cells by.kille el |
(called anti 6%@}1%3%&%1@%{5&#@%@?%% 89‘% otoxT %IXt fbf/) fiy gerEe %fi?)]% another
rel ease of i rentwdinent py antibdinofthsinvpltian eorhpises atdaasttimee EDRs dont arelor pibre
I mmunog! obul '{ﬁn%a@q’}’f&uu%} In another embodiment, an antibody of the invention comprises at




WD 2008/ 081008PCT/ EP2008/ 000053 - 47 - [0151] Accordingly, certain
enbodi nents of the invention include an antibody, or antigen-binding
fragnment, variant, or derivative thereof, in which at |east a

fracti on of YUh¥oys1¥dr e of the constant regi on domai ns PRAEPHEH00S
del eted or otherwi se altered so as to-péovi de desired bi ochenical
characteristics such as reduced effector functions, the ability 5 to

non- coval ent | kagdlifBRr CBRs ol bRASE thorD hiktibbdy tididcAled! 1% Gndthed BBbodtithé&it, On
a tunor, reduced serumhalf-life, or increased serumhal f-1ife when

conpared wi t h2Bio0foPk theyiueriir eqmarites 76 dgasbfive ShiTexiremt ateyor meresamibody
| Munogeni Ci t ¥ojebiés. ENABMED erRYdirRdnd &%ﬁ%ﬁ%‘cﬁ%é ReiRh coRphfE at least six
di agnostic and_treat nent net hods described herein are donal n del et .eci
anti bodi es whBRs Eenpre sranqre prsibpdiepeleeese Bygmplaty pitibady melegnles comprising at
| mmunogl obul i RaERVYDR ik Ban RUACIMU lhe LihidcALKibAied £ 8LscAbRPefelON OF

one or nore heavy chain _domains. For I r]sténce, Incertain anti Lpdl es,
one enti H68lonai n Ibp spasdicambodiment, thegimine wid sehvennoof the beva and/erdigjt chain
wi Il be del etggh : ' ' .
el et od. T ophar ol TR Fbe Tipechl KoLy e abeled BB tohlpl ey
di agnosti ¢ andptermidrgregionyERslBy metheds thadreneslidingwhn the axt, ¢ gnbY eamparison
region, e.g., AYE i 0N, Wi i t
elimnate 15tog ;lg‘:&%sGdrfh E?i_%ﬁ%g%ggfgg%?%; gFﬁgmﬁgrléﬂﬁecﬁgpn&gs&E%ggm 9
agl yc&y| at ecdeprminggthe regions| fodquesce Bynervarishility” Wsing bodine seqrppinget DNA
prepared enzygalt Jo L NG: it ;
gl ycosyl ati on si tc@ s’l)o}ﬁl3 ﬁ@ﬁgb%ﬁgﬁ%@%@%ﬁ{é%@gﬁﬁ%@ %g?%&bs’oetﬁidmm
by theory, i thuman ewasld redions. " dgb frameeworlh actiians ey bhanegualy perprringeck

safety and stahid.l ) £l ' { | .

agl ycosyl at ed&g%étn?gﬁ%ﬁé%g{"% g%/lb%gﬂéiv epgicfre %@&g ?‘3%};?%‘9&?‘?%?.5@% (ng” g'gf_’c(): 11} P\tgl“a
for 20exanpl estigh. WO GEI.0AREE57-47I} 98) fos 2i listiog pDhermadfiyewask essiamele In
in itgsentireloain ehidddadents the g&&ﬁﬁcﬁkoﬁﬁée %éeﬂgxg’ccge R %@ﬁﬁ%ﬂgﬁbp{h@ﬁqagﬁggrk

fragments, variants, or_derivatives t gaescri ereln, tt
portion may besinnt WddePRoengedes en gutibofly that specificallytbingds to el legpt orccamitprpeda
known in the ; L i VLT A1

poi nt rutati o%éﬁ%lrﬁg ﬁ@ﬁg@a‘%ﬁ‘hgﬁ’bg&k‘gﬁg’% %?E#g’é?@%ﬂoﬁﬁgﬁ%ﬂ%@ﬁ%@be
reduce Pc recepiesyithi thelfiagewsrk raonsHe, e rimptoe bingingoiilht aettbodntoiits eatgen.
ther eby i nor eagkfghaliiWhkn hORAI AR!deAed {1 DR CARE Sl oPEAIAL of
constant region modi ¥icat 'ons Consistent W Lh the Instant 1 nventi on
noder 3 e conpinepe mordyvanidbla eeginndysthing ressldesarticipmtig inam ibtadchaih idiselfide Hond

nonspeci fic AL ' d.cy Is

mod 11 cat i onad gpterfe afBud Jblecilke ﬁ%%ﬁr%a%“%b%%%ééﬁf%g%&?%ﬁ% ogugs; ; Qe
| i nkages or odlieg8enscio iz podimuntiodtaleiagsencompassdd bywhd preseghinmentien and within the
| ocal i zati on ﬁpofqhke 0 increased antigen specificity or antibody
flexibility. SF e resul'ting physiological profile, bioavailability and
ot her bi B4Rdni cal Adfefrativaly,dfchnigpendastritied for thn prodvction ofssirtglmehain antibodies
| ocal hbzat i on, pd& adi | AO4blal -Aah T Sl

meas u?%d and %ﬁéa%f%\ﬁ (ge'd ’usiﬁ% %‘ﬂﬁﬁeﬁgﬁ%n‘%ﬂggﬂfﬁ %Sg%hﬁi&iqbggoa Natl
wi t hout unduedadp®. ilHENtIaT8791883 (NBR0O8/WEd 808 PEFHEPRIIIBEG06 B39)) 481 be

0153] Modi fi i | €S...10F N - hj nd —
vari ants, or AerPd Biedlcl huBRR Byt 8l b e ol SitbRfls LERERN B fniine
whol e precur stbe heavy pat leght clauirt frigminesof tigi Hygegdiac via ao ammolenidnidges réshiéing in

art. Exenplary.. ni.qu r i scussed in e il ein, ... .
(015411 Cer A PEERRHAEEL TR B e SR o ot A8 g g oo
of t h&danti badayesso erused (Skerra ef al., Science 242:1038-1041 (1988)).

[0168) In another embodiment, lymphocytes can be selected by micromanipulation and the

variable genes isolated. For example, peripheral blood mononuclear cells can be isolated

from an immunized or naturally immune mammal, ¢.g., a human, and culfured for about 7



5antigen-bi nding fragnents, variants, or derivatives thereof of the
invention are fully human. Fully human anti bodi es can be made using

t echni ques aofifsfooknown in the art and as described BetgbRosdotss
exanple, fully human anti bodi es agai n_s%3_a specific antigen can be
prepared by adm nistering the antigen to a transgenic ani mal which
has been nodified to produce such antibodies in response to antigenic
chal | enge, bufaytie sidoenbitrgeioies chpbe sareench forespoeifin Ighs tiet mest the screening

Exenpl ary technj : e [ I

descri bed i n T arah 88 SR Byl REE) BalBo niiidhs b ABal s Aiffcen be
t echni ques ar Bolkigdu BACS he by identiffing | tirenh imra reompleisoiinediated hetholktimplegue
be produced b i | LEeGRQ [ " h di,spl 0

ot her viral d%gaé?g%/f}%%%%%kéésc descr4|°g@§]‘%?fr‘i“e§6‘r9%*‘8‘§? ai th%llvglga\l;\lﬁ)e(?‘ e&renes
hereind 15 [ 0EB3EAmilfediveing, ©f, BRtAGRenThe Wl agd Viogpmentas, bevaoredritte, an

or derivativegg j nuf e
using techni q%lgg%eg? 1fegér?(gan i%%&nhﬁhﬁ%g%éﬁg&alr F&epg(egtrje@éﬁmg%ﬁBrcﬂﬁ%ﬁtfcsgus)
ant i body nol efouppgessienf ragnments thereof are "reconbinantly produced, "
i. e, a oduc ks recomi . t Y. .

t echni quggﬁgr;r rra%gtneéé‘ gﬂ??’b%&?%}%tﬁw S ecl)rlﬁlfg Jr][:i}f% %%tsglegﬁ‘g?%o?‘{%feg Hsg
di scussed i n teméudewell knosinge tisekiledOtismeSnch tihbipisart Hizodbedsn a variety of

ant i gen- bi ndi i . or derivatives. thereof . he .
Mventson ar sttt HHS pnd kY bpipdions; o S chale P HTAES e it oo in
coval ent att athhnerehtiof andesctijgdebetfw ael dascdbtedtio Guneena i orbadsy ins oturiology,
covalent att 0 .en he .ant i from speci.f,i cal.l
binding to i?gmc%g%ta‘?'égé%’i %{f)e.&ég}lﬁ%é%sﬁ%atées, %3?}1??’6@%6?16.\?\1/5? I%}fnc‘ggeyand
limtation, t3msdvew Yodhy(12) whehishesin incérpaleted by rdieretice $n tdaitirehyg ueluding
been nodi fi ed,, Sefents by gl ycosyl ation, acetyl ation, pegylation,
phosphoryl at i oﬁ, am dation, derivatization by known

prot et i (Y7B ocki Agtigediesss thppretepbinyenition cinclzviagdiced bnkgyeethal lamown in the
cellular lig 0, . b Ny et c unerous .chen cal

ol 11 cat i onetsy s EAEb uice? o (bl b (HATRGR Wikl Bl Bty v
not limted tmwcopswnf éxpraskieniecinliquet esadeagibed bereiny| at i on, .

307 or ny| @615 . metapol étn%oﬁmﬂlt‘%an%b% BP&&i&%%ﬁ&ﬁ%ﬁﬁén%en:,ﬁg%’én LR hve
the derivative may contain oné or HOra NONE el ASslcalc am’no aci ds.
[0157] I n cer t themofentbtheli imesution campiidsodi Symthetic camstang eepidi mtlemin one or more
frag ts, va cjmaa?r;[ssa:eorartga A (\J/ra:[arixt%fe g &ePe?gdeﬁdeOf' Eégﬁ:teidngn%{l]ag-igsm) W ﬂnl cerllt(e)l%n
elicif a deleterious immmne responge int he b '

2008/ 081008 PChitieRR a8/ 0OPeHde modified amibodia wilbedoerise datad deleted) consinmtaor

hunman. I n certain enbodi pents i,ndi ng .no] ecul es ant i hadies

ot pons b ety SRS Pl e B8RRI hER et i B SR other
from a pati endmbolingents @ siidineohngdib @Bftideandy be substiloRe quenit| d¢letedaidmiam to
t he sane species from.which_.th e derived, e. huna o

T eviati wpCcirs s, PR A5 O e EnPt tye sl Rlon aT s e in the
respopses. [ 0bl}IDepprevis itaekicBrotfitics! 26 phtictl e plefer@e fue a6 et fagulatory
| hununogent ¢l Igr pe?tfies%r} tgg tCll-Bogoyxﬁain on the catabolic rate of the antibody. Domain deleted
constructs can be derived using a vector encoding an IgG; human constant domain (see,
e.g., WO 02/060955A2 and WO02/096948A2). This vector is engineered to delete the
CH2 domain and provide a synthetic vector expressing a domain deleted IgG; constant

30 region.



As used herein, the term "de-inmuni zati on” includes alteration of an
antibody to nodify T cell epitopes (see, e.g., W9852976A1,
W0034317A2)wo toogosexeanpl e, VH and VL sequences from t hecsiediobd/ddehss
anti body are analyzed and a human T cet_epitope "map" from 10 each
V region showi ng the | ocation of epltopes inrelation to

conpl erreg@grl ty-determ nin regl ons (bp and ot her key residues

wi t hin t B87&bquendd.cert#B; s G’&Pen‘F: &} d‘éial‘trc?ﬁésefﬂ?lﬁ‘#ﬁg grpepdg) yariants, or
epi tope map a(ﬁéi‘watﬂ%ls Hﬁﬁdf éﬂh@ﬁr@ﬁﬁt iheentigeRt h’flzﬁb@ﬂlésem%fbb&'@s %H‘b@gla@&\hsﬂ'lg
substitutions with a | ow risk altering activit f1nal

anti body. A r’aﬁfﬁ%dscﬁﬁscab?%m%ﬁ%@e%ga% PoAEniseéA TSR X@é“ﬁ? 84/8R% 74k d

conpri si [@78PNbi Nah by EntRBinwMN, AP adbbaY, 6%&%&%15&19@&@14& %‘i'antt Rea&ivative
sequences ar e SU%SG uently i ncor por ated info a range of "bi ndi

pol ypebt i des, hereef. of the dnveptianosnsmpsisescys mmunglobdi kegvipchain having : deletion or
| ¥ nnunospeci fiubshRameatsy bR kbR %mﬂz%%cidrhsﬁé}@ 2 st%gﬂl‘i&%stdsé‘oc?aﬂgn between
treat nent nethods discl osed herein, are then tested f

function. TypieEeRrgmenssubuEsn sze%awl@ﬁwma}tt@npf@malmmegmémeiected areas
gener at ed andytiRstrldokRARIag bR Y sa&ganhélgm:dlfcg "[*l: Blnq n@%ﬁd HRLDY indleRQ
nodi fied V and human, C regions arée then clored 1 nt 0 “expression
vectors and tHBoE\gpAEeif Simpilakynit gy bedesahle woimply delg@t]nat pérhefsont or more
the pyeduct i ofyn@hn [
appr ooy at ¢ by oo ARl R onr bl e ALt Hahofiin 2 e B e TS o 2
variant is i depdulgieded. Sueh mutiavodrirtioonal thatconrbait e‘ggxe@mm imeregner sadected
using a W de yank@fidicdor HRCABbHC RO JhG %5‘;1 é @ﬁlleygésﬂgblrs tﬁﬁmgﬁﬁ

of hybridoma, reconbinant, and phage displdy tec o I es,

conbi nat i on t3SECESE. withghe @Wﬁ?@ﬁaﬁhﬁ%@? in fgack. Hﬂ@ﬁeé‘éﬁf@éﬁllwd to above,
produced usi nge Mfahtd@@i@n§ m&hgél@sﬁd biﬁﬁ.‘]o&'igé ngy B@%ﬁﬁmeﬁ@ %%r{hé Rtafidrf or
and taught, for exanple, Harl ow et alL, t1 bo oratory
Manual> Col d %b?tiwnﬂéewrr MosHEPIAP atigs th#tés@nc%rﬁ]éﬁ rseffile of hg gysulting construct.
Hamrer | i ng etlfﬂh Sftet iMR dble QI Hidril? tHeGSt

El sevier, NY ’ Sresﬂctél %&l 1) (gal dr%f gr elﬂgg’régﬁa?glrbggrkglggﬁgﬁmngm
reference in EfeiFe hinding evhilesiubstapislly Fepintainive "the sorfiguretion mdllmogeae‘;
used herein ig,Melbr i Mdiftkalgual Befig

t echnol ogy. hg term "nonocl otrlla 15’antl%t ege%gg#ﬁﬁg c{’lgﬁlgér%ggcnﬁéafoh%?g%m
i s derived frBpREIhgtids & HWeconBtnl@,tlregwmngo gnlaneg) ré@snryblpuc@aractenstms such as
prokagyoti c, éffect@h@lﬂﬁtl&d Qpﬁrovﬁfadfop%ré E&qotﬁﬁgrﬁ?dcah%h%htg Mhtthdhn L In such
pr oduced. Thus the term "nonocl onal anti b Is not limte VO
20081081008 PCTItRRPTOB/ibgBp DS desiggleto amerttsxisaﬂé@atprswefece@qnmm@mved from
hybri doma t eclipelkeehsti0Rg6h 80kin@nt | bodi es can be prepared using a
wi de variety of teclmaques known in the art. In certain enbodi nents,
ant i bodi K78 t he The Biseant inventionelse aroxides andibpdjesdhat complisgnennsies egssplially of,

whi ch have be&'}.ofé Rlﬁilldn%cwd?rtgt d’eggﬁiﬂ/&ﬁ %hﬁt%d%%[%cxﬁ@? 6e%y r{ﬁ@@ﬁ reglons

virus, as descri erein nown' Iybri d
pr oced’s (Kohl@rlfoet Vél Tegipis) udescdBE: 49Bin, 1 9/hBh) anfikodies| ar i fregryents thereof

short-1ived, LIHB n&}p}ahc ﬂyyﬁmﬁ' Q6 Yt & 9’§orﬁér%§c?@ﬁ%§@\h:eg§d€9 pr £ e%lﬁ t(ﬁ ‘éal{llant

derived from a j ect as descri be
i mortal tunohered [Standerd téabnigues krgwmyte ttoanofddll in thaeit can hevsed to introduce

produci ng hy %fggnéh@ b t%ﬁ Abcledil rsé%%%@%nc G a?lflg ngfnglfukiﬁ{ %ﬂ%telﬁ'ﬁ?ed to,

capabl e of producin geneti & anti ] _ _
The resul ti ngsﬁwlreﬁgdamhthgelmse @é@%&lﬁé@teﬁ rgagshesid efh@brremltcmsmxav rasid

b . . .
D ekt 0 s e G NPT L 3 8 o
They produce agit substfvtens, s ctharndé damn@@eﬁembstlmgmsnéﬁss ethdesSDrmino acid
antigen and, ,,éuF%@g%ﬁw%” ‘%staﬂn?r}ol uﬁstﬁk‘ﬁ{?)%& '1ss gﬁg?gta%grgd il %R%fﬁﬁt%%‘i',

"nDnocIonaI. ona ce prepare
grown in a suessalmnel carhinomeidreeblitinrmod less Itlam loranfies adidl ypulstintians,) desothen 5




25 and/or activity, the clones may be subcloned by limting dilution
procedures and grown by standard met hods (Godi ng, Monocl onal

Anti bodi es: Principles and Practice, Academ c Press, pp 59-103
(1986)). |t Wi 1084848 her be appreci ated that the nonocP&A&P2008/000053
anti bodi es secreted by the subcl ones r8Yy-be separated fromculture
medi um ascites fluid or serum by conventi onal purification

procedur es sughindScidl QbstRXAHE) Bss MEPE SnBad c1@¥95sﬂ%¥1k1?30%sbtt§an 3 amino acid
30chr omat ography, gel el ect rophore3| s, di f‘ sis or finit

chr omat ogr aph3ibstitp@ensXr 1gss thagFogmine a@ﬁévhsgmtlmtrelﬁ@(ﬁ)fg rth‘wfaw@e iVH rsgion,
epi topes nay LE.QSRENAIKDIDY VIR ! emsglay%-cﬁm QRIPRE o 'ﬁbcéﬁ@' A
F(ab')2 fragnments may be produced rec“o nbi nant1y or by proteo ytic

cl eavage of i IFPRERBHYOHUPP Acipsplstifitian’ is gag Wovhidi heraming aeidl rasidysdpeepleced
(to WO 20081@514—919%@5@%@@@%%%?% mdc%ﬂam wﬁﬁg@ﬂﬁl@a Rkl " RATRA Panfio
pepsin (to produce F(al:02 fragnen bl)2 fra rrentg contaln the
vari abl e regi i resifeeshpying S@hahqm%\wﬁs%namr Chﬁgﬁtﬂﬁma epntdeBnadHn theoarii These
of the heavy CRERk i u

descri bed her%?ﬁieeglrcgﬁ%gﬂﬁocaul ar | tgﬁogéééslsllr %&}J l{%%%lr g%%%f ﬁl@hﬁé&)’ acidic
treat nent of !h@mﬁqmpéu eRfpattic pEidpgivtamic asdélneshacm Hotar mde ehdins (.., Elycine,
variety of I i Y.

met hods descrl délg%o%\lllg&ﬁ?g?négﬁgit eglgﬁe érdél{érjl gﬁe@%rl vé%&a??'g%] sine F'Fg
i mundYl obul | Hameegg ualies sleudes la¢lwmeUps>ImRaphenN@bnm g, mtophan)

gsZ %Sséél \/\%n%ea/ %6%%91@ Eﬂ%%g%ﬁﬁgoé\otﬁ%ﬂgﬁ %@‘9\/}%1 ’%%%%’fy‘%?i‘fe chains

each of whi chleigs WW@'@P=p@h¢&ﬂé’(§nlher féj'morthyn,rféﬁ@n@hceﬁltqmaitlb’dy,emtatiemycan be

Human anti bodi,esaeld t48omr: mfﬁg all X? aﬂvo?r}bé 9§H % Sedu El%eagt?cﬂ asCoiP ]saturatmn
tom ecte

frompatients wno are s ree t af the risk o
devel opi ng a mitaganes, an ﬂg resulantinaitands can bdisereensd fordyiolagipaltacyity tniidentify

t he digorder

anot her errbodl;q nment , g\l%ﬂleén&@g@lﬁg &i%bﬁgg%rr@%%ﬁa%&r e‘?g%st%? tcggé@é Jr?a?/e)be
readi |y [H@flat ed ﬁdﬂ@é@lﬁeﬁmsanﬁﬁ tegnivasinemnttiattmma bnly ioftadkwvok regmngor,only
by using 15 gl t L ndi
specifically ?g%g%sﬂngﬁgggf%h@@ﬁ%ﬁ%‘g\%yI&rog ﬁ%?grﬁ'ﬁitgjﬁg%iﬁglbg?h%grml ]Flcéural
ant i bodi es) . mMissenpswhtatiens, agdhavelnol aricts, bifdst onlemantibedy’ s alg bty e biad astigen,
preferred so n% t

into expr essﬁ%ﬁe‘%\c}g%?%%{%g oﬁgaurclgmt enlﬂ?etﬁr?r{zi?{:'s%clie}igsteg%ei I'Nn o"“%r%B a?@eg Res
or eukaryot i coflrsatiope friay bs yedfulds optimize n@ﬁon lupaget @dmpryve B.hybuddmadednkibody

siman COS c | ARR E&m (%3} gﬁl rVied

cells that d r!r)%icn%her vwﬁs0 pr ogg%d?/gi% i dE) l§cMﬁél’\/b pRétEht ifinion
parti cul arl y,art fisclosed blatvdprdicen.whitatrtively, doe nytred thcrcscamtaﬂ:esmaMdran
her ei n) may /n nt

For the manurSaass i 876 BRATTLEIRat oF R S Ay BREHE I Rnce
Pat. No. 5, 658utBtighs if lnkeédtojanm&eﬁmwompnwmhmthpéoqanmooﬁlmsaneﬁndwal
ref ergnce her xtra

t he sfff]ect ed Igfes sseﬁﬁl(?:tgﬁ%/%?gsll&%ﬁ %’%L ﬁ’lﬁﬁﬁ’%@h ﬁnsdls ngttafl ?Og‘g :fé’\'ﬁir{)rﬂe%g‘&? ©
usi ng | g specifiskitl ipthe e meulddgiabkelid éespgnlanétestrﬁtﬂmttdmﬂ@ubmwpbgeﬁnadpmaéreu
described in 2 0. y in

detail bel ow,sgfl-?g%g E)alrt?r%@‘) Fﬁl%%%%xélrnggl aCWIJEy e atéaga:nr%g E%? Iﬁo%f)% E?ggf'g‘ ’
be grown up iimpretatityél yntigen gmdqlgaanuwm ces:hange pm entitebdy tspaclﬁoaia] Bolldwing
commerci al su 0 1 e

an anti body 018&%1 %eg&’llsh\}}éen %an orrt%gll @Q rou lrleI1 aPS? éo?\sge %néivt%m%h%%mmr
| i ght3@hai n (BMogl&alam\amOﬁ‘ timckylcmtl exHig (egmbalnptdmwmmdlﬁmnwmcbm least

anti body of the i ventd on. coppri se Iea from one .or .
ror e ant i body Pt s Y REsRERe Chali Rl ct® A Wity S Phpiaves
i nventi on conjesdribed hatinloebg routineie enoGibRag febmmlﬁmmmn ilfecarint i body

nol ecul es. I n anot her enbodi nent, an anti body of the invention




WO 2008/ 081008PCT/ EP2008/ 000053 - 52 - |east four CDRs from one or
nore anti body nol ecul es. I n another enbodi nent, an antibody of the

i nvention c i t least five CDRs from one or nor i ho

nol ecul es. %@%{)ﬂ%@i@? enbodi ment, an anti body of the i%&iﬁh‘@ﬁ%&m
conprises at |east six CDRs fromone ofénore antibody nol ecul es.
Exenpl ary anti body nol ecul es conprising at 5l east one CDR that can be
i ncluded in tHé suhjleatlectides Baghidag sAitibodlescri bed herein. 101661 In a

speci fic enbodi ment, the am no acid sequence of the heavy and/or
| i ght chd®¥6Vari adhecapotmeamitintry alyeej ths presntidvantion elemteidtas to Apolynucleotide

vethods that oo PRk o Bl Bl RREdE 2l R Koo e

am no aci d seyuidodydz priyrocketideheayvencadedat|l¢aghd varhablienegion bfinl Enmegilbbdain

rout i né r econtin RIS s R TBET 35 PURTRUSHIC e tpmoR afgine e

i nserted w t hibové deaonthed alttibodgimanbe, eg., HNA,icDING., RNABGT sizﬂtmmw produced DNA

regions. The fr rk_reqions nmay be paturally ocgurring or .
consensus fra‘;r%}\%gg\lié?ra é&%“é"%é‘}an‘z%ar"%?"é?éﬁf °“Hﬂ%’+&ﬁ°l?‘flé rOPEgRe AY of
(see, e.g., Chotelpoynedledides eithdr aldnk oBin@bmbidiBind Brefetally §1DRBYymikRbtid is part

listing of human fra rk. regions).. | 15 certain enbodi nent.s, .th
pol ynucl eot i doenf%d’g%(e)? gﬁ é@"%?‘% @cgﬁ%FﬁéW%ﬁeﬁf s‘fcﬁés m?rgm?ﬁ(wq@bqllaw?or
and CDRs encoilieselariomof saidogytot inatsuisgpiediobt celh btdoHérsdBatlocontitibin Prefaraly,

it f ired I tide. . .| t.ai i t
oP 0P o, = AESHUARRE REB s SPERADRERPIL A o BB BB

to, e.g., inpallowingsxpassien infpridasyodabt hubeyoticocells, SEgREssi@R 0f said polynucleotide
Addi tional Iy, such nethods. may. be ed.ta.make amn id

substit uti onsSOP g8l té%ﬁs%fﬁ’imaf% tg?) pglg'guc&er"%%?réo \?a?zinﬁ% agi%’r BENgn  Regulatory
cyst ei ne residemsitparstiigg pakdshgn im ewldaryiofit kellsh pieferabilys iafnnthab 061}, @ well
gener at e antijpod | ecul.es, ] acki ng..one or. nore intrachain disulfide
bonds.> ot her BB ARG St PGS 16 JRUCYDUl QEParreEHE TR oLE by
present i nveniitatiorard whisbiigtiohhends loplibnally pdle-Aarsignals ensuring termination of

10167] Alternativel v, technigques described for the, production of
si ngl e chain W‘ﬂ?ﬁgﬁl éi‘gg S%H’(Zﬁ}l% Ofg&‘f’.”%cfnph, Gﬁﬁ}t‘f’gg; reglipgry gemanis dnay
242: 423- 442 (ih88&) transkifitionaleds vedll as tRimslationdBédhancbsaahd/Getardddly associated or

85: 5879- 5883 14°f§9§§%ﬁ and Z\ard.et at, Nature 334:544-554 (1989)) can
be adapted to progtcePEIHGTERNSI n anti bodi es. Single chain
anti baali €172 e f orAvpslyiytldotidk bmegdinf an AaEBOY,a01 dinligepitindiafragrhend ORE Rt Sor

of the Fv regian via an_.anmno acid bridge, resulting in a ,single,
chai n_ant | bockFVAE T 820 Posorimsed et aap PR ualeRtiat phRplydepgribontcleotide
f2 2 zzig gg g ?3 s 1i0 2 1%1?8 hiély?u@rm%nfgig@? €A s ﬁJNA Sﬁ%’foﬁﬁieem l-or IﬁﬁA.e IFSL example, a
. - n ano er e odl nent_, rrpo_ctescan,
be sel ect ed b@?%@%%%ﬁﬁl %ﬂ?‘lﬁ?&’ Ph@‘f\gﬁi'g‘ag‘ﬁé ff@%ﬁé@h Y@M PR deriveiye
exanpl e, OIper i théyesfadan lble eadpsred aflﬂﬁéle-l&lhd Folbis steatedBNAS DINg{ ﬂﬁtl is raqmm]ge of
I Mun e or nat ura I, MMunN mal,. e gJg., man, ult or
Lot 250 Bt 638 T BB el e bt RGaacd MG ot 1R 1 s
cul tures can hinsebesnge fmdrdoapleGtrhided keizhs! dkid MRéculdd RoBpAEBNDNG, and
criteria. Oel@ fflom%’o'ﬁitjve mﬁljédﬂé can be is iateqa. | ndi.vj dual .
| g- pr oduci ng BNeP B pe ssiesh PrppotefEcgly. gou iﬁﬂf?ﬁ‘f’?‘i/%@ miKigEg of
in a conpl emesiiglevead abwie-fienddretiond | 10 QUEHAS S PBlyntdeddide dhting aB ag@ods,

can be mcromani pul ated,into a tube . and the VI1 and V enes 5 can
o e T o o g binging Bpepet VHDIVPT BRI DEEt bt EoRPRIRaot
into am anti bagk sexidedStkns \W@alpHkind RINAM enIhest 8d bkt RN2!dd OB | A

eukaryotic or prokaryotic cells) for expressjon. . L
polynucleotide encoding an antibody, or antigen-binding fragment, variant, or derivative

thereof may also contain one or more modified bases or DNA or RNA backbones modified



[0169] Alternatively, antibody-producing cell lines my be sel ected
and cultured using techniques well known to the skilled artisan. Such
techni ques a¥@0896e6kbed in a variety of 10 | aborat or pcimpiassoRsd
primary publications. In this respect,s4echniques suitable for use in
the invention as described bel ow are descrl bed in Current Protocols

i n I munol ogy, Col.i %an et al., Eds. een Publishing Associ ates and
W 1 ey-Inter s cfos fakilify o Hpr W?fé?s‘afﬁd "WﬁedWWﬁde{, fgexymplk; Eitylsted bases
herein incor pﬂfd%ﬁ%abﬂasé@iu@ﬁ @@fﬁ@sdﬁp Atvﬁnﬁ*?'hf ﬁl@&%catfoﬂgzéﬁcﬂer}ﬂade (g DNA and
suppl ements. 15[ 0170] Ant | bodi es of present 1 nventlon

produced by aRYAxehPfed PRIYBYHEOIAC" n@braﬁqs fhpmiealiy, gmﬁémﬂss @Ir metabolwally
anti bodi es, 1p.@akd fogb.ar, by chemcal synthesis or preferably, by

r ecombi nant expressi on technlques as described herein. [0171]1n one
enbodi freifil7’8hn antAbiselgted pelyensicoidernboding aupnfratigatentiant oka paiypteptiderderived
derivative thgpgol 1%1&'8 obnﬂ?ﬁe(@g' o § %IBB%I%&ﬁm% %{‘Eﬁk‘%ﬁ bSmSﬁ’%?H?H:t chain
regi on wherein one or dmai ns are partially or entirel

del et ed (" dongdrtiord @Iﬂeb@ere@tm biimtroduring onerpr core mickeotddhndibtitatinns, additions or
conpati ble no

conoir ot s or Sciofiinfiiht AR, hicnod AR iSRRI oLl Rhclle o more amin
(ACH2 const r uesid substibitions, hrdiditiend odi debstioss ares frdrottucsd nintsc thiengnqodpt ipguein,

nmay beysubsti f LI
frgedgom of myg%gg?sn?ggr twf:tr oﬁ@égrﬁfo ere %nq%egﬁ%éég %e 4%&&5&’{1&6&%%359%
art -will appr%Rmeélatddamut@qcﬁslscBré@rah]ntcgnsamummmcﬁ@ubwtmi@ﬁ eremede at
due to the regul 2 domain on the catabolic
rate of the a%%él gh%;eym%oeg&%&lﬁmo&glggh Tucts can be derived using
a vect or |®78bdi ng A:ms wglEkndwrBi Acmas baiselatdd framrihy Gigial bytgidomdEells or from
02/ 060955A2 a S..an 0

the crodore: e drstinet S by sl (b bed, SullHL MREHARHE WhBiEhfate
del et &d |1 gG wdmsticanand3preeigitgion REVED G/ %&ﬁ@ﬁdﬁl"ﬁER@ﬂ@&ﬁmﬂ@SS Wheze
- 1017211 n cegdpln, aaROA! BEDUS, 1530k BRdl G RNARBY | B6BR OIRfes such as

fragments, variants, or derivatives er eo present ent| on
are m ni bodi edwomategramiioasligadT b@llﬂmdeslu’@bhqgemma@ fdmdipr lrttédart n the
art (seeq U 7 ]

ebodt moA 08, ant Bagy oadnEiy sERAs hatdialt BT UL Yo of B 018
derivative Gantihedyendy wmadhalﬂlmﬁanmltaocpusbwpsapsxesel}ansihgmmsﬁjtmmﬂpitaae and
heavy,ghain i I.; bt Ut w a. I
am o 25c d asDl Anip e R BBl St bl e Bl B! R SRl
subunits. For coemaqsl @pstattgegion atimers oapfbyansk ngécificapnmers hesed omrthe pubhshed
sel ected are t n h tQ

reduce Fe bi ?ﬁ andqghghélrne F?\c}:arqgécs’ g&? geﬁn F%caﬁdl%sfg Slgcg% |Plnc‘|¥ﬁ Egsrolrillafy
it may be desberlabd ® isadats DiN#L g/lontxsleaetodlrrghhﬁ arpidody light amicheavy chmins. Ilis case
const ant regi ins, th I e effecto

compl oment i S0 AAE AR RleafiPthl fhockilf R B PEPL AR Gy Bprsgen o
const ant reglmmsemytainnpgmn@rc@ed ected char acteristics of the ant i body
(serumh ife) I Y t rab tio i

i th e USH ot At TReERLRERE IR, RET kb R0 OB 2RI Al
to above, thekmomnshahd artegstdetbnaharipaé add sc:jumdi uaactaohianheemthmgmdwd well
synthetic thro mut atj @n substlt n _of on

oo aci ds. MR RelrFETES e dr dy SRR AE L Ml Biebing e Bpiing, o
this respect ietonisyanb®Nyos<hiibeest Of dowsa)phe DN may ibeisynythgicoaccedhg by tize
consegyed bindin e substanti al l .

o e ming. ¢ HERECRTGaP S RORH PR e Rr TSP AT PR e 1 e
anti body [01¥2} ot hdn oaatmdjoﬂﬁ-r&hs trca)lmsens én\tehﬁo:ﬁﬂﬂwlde@an ddolanere paymuizptide
am no acids to the constap Lon tof enhancet des% ? ¢ acid encod
characteristi (E?gﬂpglal&lﬁ, 8%11515 mng CS ntally oL, or consising or a IIT.IC el g an

immunoglobulin heavy chain variable region (VH), where at least one of the CDRs of the



20 effector function or provide for nore cytotoxin or carbohydrate
attachnment. In such enbodinents it may be desirable to insert or
replicate sp@gbdimssifpgauences derived from sel ected conglcaRb00§HHRY
domai ns. [0174] The present invention akgo provides antibodies that
conprise, consist essentially of, or COI’ISI st of, variants (including

derivatives) of antibody nolecules (e. t he VH regions 25 and/or
VL regions) dB&VY chady viriabls regionar @Heaahwomfdhfeé’Ho@DRﬁ afie meayyichelp eafable

i rnmunospeci f fGahlaye Q'l&@t écf%,%s% §%‘$‘f-‘95%§§eﬂﬁba’1‘tt§f$ BalcY lﬂ@aﬂ&' fin - -CDRI,

fragment or variant thereof St andar d”t'echni ques novvn nose o
skill in the XHrCEB% 9re VH<@IRS gmingt acistisesmentes Aomoths a:nhqum digslrisebhéreie.

sequence enco@dyidadalyafe v %)Rf REL. E?,Raganéibw{ -¢Y9R3 l‘égﬁgsngv\ﬁﬂ{eoﬂf}[ are gt least

site-directed nutagenesis a PCR- e nmut agene Ich resu

in anmi fo aci d30%808505%04 e %6 Adentical &7 rafertrioy he%\erch@?aerHfﬁléRl( i VIR Ch®2ngnd
derivatives) ¢aCOOR3LARD aEilaﬁ&fu'éﬁ’ce@ffhﬂ%&aﬁ'ngocﬁéé%stciok%ﬁ heldiy Tflu@sa%c&rgﬁﬁgto
40 amino acid substitutions ess t am no acl st| tutions,
less than 25 Hifombodisiedt shrsyt ¢hainvarzhle regresgf@hmem@ném WB-GRR d VH-CDRZ,
substitutions : A i i i ;

SHno aci d Su%rsitﬂ??_ﬁ)tflﬁgﬁdg técge;@c gr@]& gga%%é bl bphde séqﬁéﬁestéﬂaxgn #Oravle
2008/ 081008PC¥/ EP2008/ 000053 - 55 - amino acid substitutions, |ess

t han a acid t d:

subst 7 T aSLC or 1R aRgherditBfitey, MYk W APIOB L solied potymcioice
the refer encecmrra‘@g; GPnsisipg @mmtlalkymm&:onmmas a Xcleie gicgn gncoding an
VL-CDR1L, VL-CR2., ]\%}‘%‘l e i

substitution" Is ogfgb%{h} IC alﬁ]aér&gfr%l§§ Xﬁa@h}? Wgés]aL gﬁlg&?gg? %f?]e VLdC D%s of
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NI01.13 | CAGAGCGTGCTGACCCAGCCGCCGAGCGCGAGCGGCACCCCGGGCCAGCGCGTGACCATTAGE
(SEQ ID TGCAGCGGCAGCAGCAGCAACATTGGCAGCAACTATGTGTATTGGTATCAGCAGCCGCCGGGCA




4. [0184]1n another enbodi nent, the present invention provides an
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V1- 1- CDRL and VH CDR3 groups shown in Table 4. [0185] As
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[0186]

2.F1 region of neoepitope specific antib
le _heavy chain sequence NI-101 10 (SFQ 1D NQ 3)

In this respect, the person skilled in the art will readily appreciate that the

polynucleotides encoding at least the variable domain of the light and/or heavy chain may
encode the variable domains of both immunoglobulin chains or only one. Likewise, said
polynucleotides may be under the control of the same promoter or may be separately
controlled for expression. Possible regulatory elements permitting expression in
prokaryotic host cells comprise, e.g., the PL, lac, trp or tac promoter in E. coli, and
examples for regulatory elements permitting expression in eukaryotic host cells are the
AOX1 or GALI promoter in yeast or the CMV-, §V40- , RSV-promoter, CMV-enhancer,
8V40-enhancer or a globin intron in mammalian and other animal cells. Beside elements
which are responsible for the initiation of transcription such regulatory elements may also
comprise {ranscription termination signals, such as the SV40-poly-A site or the tk-poly-A
site, downstream of the polynuclectide. Furthermore, depending on the expression system
used leader sequences capable of directing the polypeptide to a cellular compariment or
secreting it into the medium may be added to the coding sequence of the polynucleotide of
the invention and are well known in the art. The leader sequence(s) is (are) assembled in

appropriate phase with translation, initiation and termination sequences, and preferably, a



GAGGTGCAGCTAGI GCAG CTGGEGEEGAGECGT GGT CCAGCCTGEGAGE CCCTGAGACTCTCC
TGTGCAGCGT CTGGATTCGCCTTCAGTAGCTAT GGCATACACT GGGT CCGCCAGGCTCCAGECA
AGGGCECT GGA TATATGGT TTGATGGAACTAAAAAATACT ATA%W
AAGGGCAGATI GAGACAATTCCAAGAA CTGTATCT
GAGAGCCGAGGACACGGCTGTGTATTACT GT GCGAGAGATAGGGGT ATAGGAGCT CGECGEGEG

GCCGT ACTACAT GGACGT CTGGGEECAAAGGGACCACGGTCACCGTICTCCTCA NI - 101. 11 (SEQ
| D NO: 56) leader sequence capable of directing secretion of translated protein, or a portion thereof,

GGTGCAGCT ,
GTGCAGCGTCTG%%& TCAGTAGCT AT GGCAT GLAC %@?‘%ﬂ&wmw
Amwamwmﬁmnvwmmmmmﬁmmmm@mﬁpmg
AAGGGCAGATI CA TT T
mmmwci%e‘%%ﬁ@?’*ﬁ%ﬁ L |
GCCGTA@TACATG@&@W CERATAANM A OOTie m@m&mm&amm tiieSEQuch
CAGHT GAGCT oL 5@%%%@%&%@?

CAGGT AT LAY A R R REPGs PRE/CMY,
CT GCGCCGCCAGCHERN A CRCUNPCABRAGETACEGEEDBIACGERGT xpression
ol SR S SRS SIS
mmm@maﬁmwwmﬁmm may also
CGGGCIfgCCTACT@@%;I’ %%Wm@ € appro;%tcl\qlosil' tl1ic ;‘:ost 18

(SEQ I'D NO. 9)
GAGGT GCAGCTGGIa® Wﬁ@ﬂdﬁequences,

o S A L N e o

GCCT W@WMWWMM@WE% or other

GCAGCGTGA GIAGIACT ( .
GGCGGCATCGA M@W%%S%m
WO 2008108100BPLEMEPROSSNODN0S®)- 60- NI -101. 13 (SEQ | D NO 13)
CAGGTACA CAG CAGG UrT

CT GCACT %?M%&%Mﬁ%@g
AGGGAAGGGGCTG@A@I@@A@WH@@AHATAW NCTAG RIS GEEEe fusion

T TACCOCOCCACAEME T A PP Hr R U HE ARG A e 19

TTTGACTACTMWWWW CTCTTCG N I-101. 12F CAG
( SEQ | CZ:ET%%:FAGFCFﬁc po%n%’é%%e pro%g or ma%gc ure %Aa% %Ié%l’g known in

TGT GCAGCGT CT B8 T (R e A TRRCTA TR OH S GRACT G AHCOEACOGRECA BB ucleotide
NO: 38)

AGGGGCT GRAGT RIS R R PAT A B PRt RRL FRAARARICRE A iReAgat thadaeirotides

(e.g., as described in Kutmeier ef al., BioTechniques 17:242 (1994)), which, briefly,

involves the synthesis of overlapping oligonucleotides containing portions of the sequence

25 encoding the antibody, annealing and ligating of those oligonucleotides, and then
amplification of the ligated oligonucleotides by PCR,

[0189] Alternatively, a polynucleotide encoding an antibody, or antigen-binding fragment,

variant, or derivative thereof may be generated from nucleic acid from a suitable source, If

a clone containing a nucleic acid encoding a particular antibody is not available, but the

30 sequence of the antibody molecule is known, a nucleic acid encoding the antibody may be

chemically synthesized or obtained from a suitable source (e.g., an antibody ¢cDNA library,

or a ¢cDNA library generated from, or nucleic acid, preferably poly A+RINA, isclated from,

any tissue or cells expressing the neoantigen-specific antibody, such as hybridoma cells



* AAGGGCAGATTCACCATCTCCAGAGACAATTCCAAGAACACACTGTATCTGCAAATGAACACCCT
GAGAGCCGAGGACACGECTGIT GTATTACT GT GCGAGAGAT AGGGGT ATAGGAGCT CGGECGEEEG

GCCGTACTACA

GOGECAAAGGGACCACGGT CACCGT CTCCTCA NlP-E%&%zc?i%@or%f 0

CAGGT GCAGCT GCAGGAGT CEEECCCAGGACT GGTGAA TCGGAGACCCTGI

| D GCACTGTCTCTGGTGGCTCCATCAGCAGAAGAAGT TACTACT GGGGCT GGATCCGCCAGTCCCC

NO: 52)

AGGGAAGGGECT G St GROSAACATP oA P RE R anoiiadoncirasmheiicnesiiGhridizable
CTCAAGAGT CCAGKACOATAT LT AACACHS Sl R e specific

TGTTACCGCCGCAGACACGECTGICTATTA!

TTTGACTACT GCCHrUAGRARABCETECTEATRCT BREVFOGe N cDUA. d@k3tom a cDNA library that
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encodes the antibody. Amplified nucleic acids generated by PCR may then be cloned into
replicable cloning vectors using any method well known in the art.

Once the nucleotide sequence and corresponding amino acid sequence of the
antibody, or antigen-binding fragment, variant, or derivative thereof is determined, its
nucleotide sequence may be manipulated using methods well known in the art for the
manipulation of nucleotide sequences, e.g., recombinant DNA techniques, site directed
mutagenesis, PCR, etc. (see, for example, the techniques described in Sambrook et al.,
Molecular Cloning, A Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory, Cold
Spring Harbor, N.Y. (1990) and Ausubel et al., eds., Current Protocols in Molecular
Biology, John Wiley & Sons, NY (1998), which are both incorporated by reference herein
in their entireties ), to generate antibodies having a different amino acid sequence, for

example to create amino acid substitutions, deletions, and/or insertions.

V. Expression of Antibody Polypeptides

The present invention also involves a method for producing cells capable of
expressing an antibody of the invention or its corresponding immunoglobulin chain(s)
comprising genetically engineering cells with the polynucleotide or with the vector of the
invention. The cells obtainable by the method of the invention can be used, for example, to
test the interaction of the antibody of the invention with its antigen.

Following manipulation of the isolated genetic material to provide antibodies, or
antigen-binding fragments, variants, or derivatives thereof of the invention, the
polynucleotides encoding the antibodies are typically inserted in an expression vector for
introduction into host cells that may be used to produce the desired quantity of antibody.

Recombinant expression of an antibody, or fragment, derivative or analog thereof,
e.g., a heavy or light chain of an antibody which binds to a target molecule described
herein. Once a polynucleotide encoding an antibody molecule or a heavy or light chain of
an antibody, or portion thereof (preferably containing the heavy or light chain variable
domain), of the invention has been obtained, the vector for the production of the antibody
molecule may be produced by recombinant DNA technology using techniques well known

in the art. Thus, methods for preparing a protein by expressing a polynucleotide containing



CAGGT GCAGCT GCAGGAGT CGBGCCCAGGACT GGTGAAGCC! TCGGAGACCCTGTCCCTCACCT ( SEQ
| D GCACTGTCTCTGGT GGCT CCATCAGCAGAAGAAGT TACTACT GGGGCT GGAT CCGCCAGT CCCC
NO. 53)

AGGGAAGGGGC MEENT BEMET GGAAGT ATCCAT TATAGCGGGAGCACCTACT ACSAEERGT QWS
CTCAAGAGT CGAGT CACCATAT CTGTAGACACGT CCAAGMACCAGT 7 CTCCCTGAAACTGAGCTC
TGTTACCGCCGCAGACACGGCTGTCTATTACT GTGOGAGAT CACGT TGGGGCAGCAGCTGGGTA

TTTGACT ACT GEGE AR W; %,‘El s whieh'
sequences of the Wt. regi o%ﬁ neoe‘gilI ggs p;er%lf% fsgerglrrllt c&%é{@od% ! Swel
Ant i body Vari &m\ﬁn tq thhge skRlgi in Q‘eqmtem be @k@lﬁpa;onntmbta&)@:ka&od\ﬂfecﬂfﬁicdhﬁhlmng
and NI -101.11 L
GAAATTGTGCTGA %ﬁ&%&@ﬁ&%ﬁﬁmﬂ&&wﬁéﬁﬁwms
TGCCGGGECAAGT CAl T ToXARFIE CETATCASCABAMACDA feeCiynthetic
oI G e
Gatc RS E: R T e
GT CAGCAGAGT TAZAGTACODLTIF TEGATT e TEERBEH ACHAACETITKsAGADAUIL oAicTAEnt o,
NI -101. 12 ( SEQ él'ﬁ)eamgli]g}xt chain thereof, or a heavy or light chain variable domain, operably linked
to a promoter. Such vectors may include the nucleotide sequence encoding the constant
region of the antibody molecule (see, e.g., PCT Publication WO 86/05807; PCT
10 Publication WO 89/01036; and U.S. Pat. No. 5,122,464) and the variable domain of the

~ antibody may be cloned into such a vector for expression of the entire heavy or light chain.

ko

[0194] The present invention relates to vectors, particularly plasmids, cosmids, viruses and
bacteriophages used conventionally in genetic engineering that comprise a polynucleotide
encoding the antigen or preferably a variable domain of an immunoglobulin chain of an

15 antibody of the invention; optionally in combination with a polynucleotide of the invention
that encodes the variable domain of the other immunoglobulin chain of the antibody of the
in-vention. Preferably, said vector is an expression vector and/or a gene transfer or
targeting vector. Expression vectors derived from viruses such as retroviruses, vaccinia
virus, adeno-associated virus, herpes viruses, or bovine papilloma virus, may be used for

20 delivery of the polynucleotides or vector of the invention into targeted cell population.
Methods which are well known to those skilled in the art can be used to construct
recombinant viral vectors; see, for example, the techniques described in Sambrook,
Molecular Cloning A Laboratory Manual, Cold Spring Harbor Laboratory (1989) N.Y. and
Ausubel, Current Protocols in Molecular Biology, Green Publishing Associates and Wiley

25 Interscience, N.Y. (1994). Alternatively, the polynucleotides and vectors of the invention
can be reconstituted into liposomes for delivery to target cells. The vectors containing the
polynucleotides of the invention (e.g., the heavy and/or light variable domain(s) of the
immunoglobulin chains encoding seqﬁcnces and expression control sequences) can be
transferred into the host cell by well known methods, which vary depending on the type of

30 cellular host. For example, calcium chloride transfection is commonly utilized for
prokaryotic cells, whereas calcium phosphate treatment or eleciroporation may be used for

other cellular hosts; sec Sambrook, supra.



GACGAGAT CGT GCT GACCCAGAGCCCCAGCAGCCT GAGCGCCAGCAT CGECGACCGEGTGACC
ATCACCT GCCGGGECCAGCGAGAGCATCAACAAGT ACGT GAACT GGTACCAGCAGAAGCCCGGECA
AGGCCCCCAAGCT GCTGATCTACGCCGCCAGCAGCCT GCAGAGCGGECGECCCCCAGCCGEGTGA
GCGECACCCECWIBEIBABSEACT TCAGCCTGACCATCAGCGG  CCTGCAGGCCEAGERAIISIOM®S3
GCGCCTACT TCTGCCAGCAGAGCTACAGCGCCCCCTACASK! TCGGCCAGGGECACCAAGAE - GGA
GATCAAGCGGACC NI -101.13 (SEQ ID

T OO A CCACTAT AL AT AT SRETAT Pt AT AR S EEECAS V0

2008/ 081008 PCa¢cerRROGAWHD 0O FBesent Giventiddaslbyehicle for introducing into and expressing a

COGCGOCGAAACT TG TCGCTI TAG .
WWM%WM%Y easily be
GGAl TATTATTGOSDRRECTGEGAT GATACGOET SAEQEGITRATG] GhIsFSCGASRCORAREAAses. Tn
GTGACCGTGCTG

GACAT OCAGAT GABTKRE T E T AT BT R MR TR R AR ARRET B A CER TR arker,
TTGCCGGECCAAGT GABATER TEABIGEITA T Tabitald GailiAd GNACAGSHAASNAGREAMMARLG o enter
CTAAGCTCCTGATCTAT TCCAGITT GI CCCATCAAGGE TCAGTGGCAGT
GGATCTGGGACAGE*@?%%%W E%E%ﬁﬁ?ﬂé%i%ﬁ%ﬁ%é%%%ﬂ%rGAAGATTTTGCAACTTATTAC
TGT CAGCA@IIHT ACAGTACHRCHIP 63T THCBIEABAGGRARREAAA CRTICEshinAVRCIBAMSEIs may be
Nl -101. 12F 6A (SEQ | D NO 40 Nl -101. 13A .. . .
CACAT AT Ton R e S R Rl Gl or QM lemestes bisbasg ey rom
(SEQ 1D animal viruses such as bovine papilloma virus, polyoma virus, adenovirus, vaccinia virus,

T SCOCCCCAAGT OGS, 1avinsaes (RS, MTL S MOMIT oF s0ab T Dihers avalve the

140: 54)
CT AAGCT CCT GAT GEARGETYERADHCATTIh SCARAGEGBRRLEOHA THARG A QMAETy, colls

AT T A A A e e B DR LA S AT AT o Sl B Siloucing

one or more markers which allow selection of transfected host cells. The marker may

15 provide for prototrophy to an auxotrophic host, biocide resistance (e.g., antibiotics) or
resistance to heavy metals such as copper. The selectable marker gene can either be
directly linked to the DNA sequences to be expressed, or introduced into the same cell by
cotransformation. Additional elements may also be needed for optimal synthesis of
mRNA. These elements may include signal sequences, splice signals, as well as

20 transcriptional promoters, enhancers, and termination signals,

[0197] In particularly preferred embodiments the cloned varjable region genes are inserted

into an expression vector along with the heavy and light chain constant region genes

' (preferably human) synthetic as discussed above. In one embodiment, this is effected using
a proprietary expression vector of Biogen IDEC, Inc., referred to as NEOSPLA (disclosed

25 in U.S. patent 6,159,730). This vector contains the cytomegalovirus promoter/enhancer,
the mouse beta globin major promoter, the SV40 origin of replication, the bovine growth
hermone polyadenylation sequence, neomycin phosphotransferase exon 1 and exon 2, the
dihydrofolate reductase gene and leader sequence. This vector has been found to result in
very high level expression of antibodies upon incorporation of variable and constant region

30 genes, transfection in CHO cells, followed by selection in G418 containing medium and
methotrexate amplification. Of course, any expression vector which is capable of eliciting
expression in eukaryotic cells may be used in the present invention. Examples of suitable
vectors include, but are not limited to plasmids pcDNA3, pHCMV/Zeo, pCR3.1, pEF1/His,



TGTCAACAGAGUACAGTACCAGAACGT T CGGCCAAGGGACCAAGE GGAGATCAAACGTACG

NI -101. 13B

GACATCCAGITGACCCAQ CTCCTTCCACCCI GTCTGCATCTGTAGGAGACAGAGI CACCATCAC
(SEQ I D WO 2008/081008 PCT/EP2008/000053
TTGCCGGGCCAGT CAGAGTATTAGTAGCT GGT TGGCCT 663 ATCAGCAGATTCCAGGGAAAGCC 14
0: 55)

CCTAAGCTCCTGA mwmw mmm %ﬁ& a
TGGATCTGGGACA T TCACTCT CACCA'IPCAGCA GCCTGATGATTI TGCAACTTATTA” an

CTGCCAACAGTATRA : @ot elaaareEiNaTsirhle fom
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permitting expirgssh @i éhthét?K&EMOtrhfé s@éﬁ @ﬂdl:s%fopfﬁgﬂ Esioff 16lels, g% 30
N., lac, trp or tac pronoter in E. Bhd exanpfes or reg
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CW- enhancer
10 variants, or derivatives thereof of the invention may be expressed using polycistronic

- constructs such as those disclosed in United States Patent Application Publication No.
2003-0157641 Al, filed November 18, 2002 and incorporated herein in its entirety. In
these novel expression systems, multiple gene products of interest such as heavy and light
chains of antibodies may be produced from a single polycistronic construct. These systems

15 advantageously use an internal ribosome entry site (IRES) to provide relatively high levels
of antibodies. Compatible IRES sequences are disclosed in U.S, Pat. No. 6,193,980 which
is also incorporated herein. Those skilled in the art will appreciate that such expression
systems may be used to effectively produce the full range of antibodies disclosed in the
instant application.

20 [0199] More generally, once the vector or DNA sequence encoding a monomeric subunit
of the antibody has been prepared, the expression vector may be introduced into an
appropriate host cell. Introduction of the plasmid info the host cell can be accomplished by

: various techniques well known to those of skill in the art. These include, but are not limited
| to, transfection (including electrophoresis and electroporation), protoplast fusion, caleium

25 phosphate precipitation, cell fusion with enveloped DNA, microinjection, and infection
with intact virus. See, Ridgway, A. A. G. "Mammalian Expression Vectors" Vectors,
Rodriguez and Denhardt, Eds., Butterworths, Boston, Mass., Chapter 24.2, pp. 470-472
(1988). Typically, plasmid introduction into the host is via electroporation. The host cells
harboring the expression construct are grown under conditions appropriate fo the

30 production of the light chains and heavy chains, and assayed for heavy and/or light chain
protein synthesis. Exemplary assay techniques include enzyme-linked immunosorbent
assay (ELISA), radioimmunoassay (RIA), or fluorescence-activated cell sorter analysis

(FACS), immunohistochemistry and the like.
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cells for expression of the antibody of the invention or the corresponding immunoglobulin

chains in eukaryotic or prokaryotic hosts. In general, expression vectors containing
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ant i body. techmq es known 1n the art to achieve optimal ce growth Once expressed, the whole
antibodies, their dimers, individual light and heavy chains, or other immunoglobulin forms
20 of the present invention, can be purified according to standard procedures of the art,
including ammonjum sulfate precipitation, affinity columns, column chromatography, gel
electrophoresis and the like; see, Scopes, "Protein Purification", Springer Verlag, N.Y.
{ (1982). The antibody or its corresponding immunoglobulin chain(s) of the invention can
then be isolated from the growth medium, cellular lysates, or cellular membrane fractions.
25 The isolation and purification of the, e.g., recombinantly expressed antibodies or
immunoglobulin chains of the invention may be by any conventional means such as, for
example, preparative chromatographic separations and immunological separations such as
those involving the use of monoclonal or polyclonal antibodies directed, e.g., against the
constant region of the antibody of the invention. It will be apparent to those skilled in the
30 art that the antibodies of the invention can be further coupled to other moieties for, e.g.,
drug targeting and imaging applications. Such coupling may be conducted chemically after
expression of the antibody or antigen to site of attachment or the coupling product may be

engineered into the antibody or antigen of the invention at the DNA level. The DNAs are
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encodes t ariable d in of the other i agl obul i n chai n of the
ot 1 body T8 he' | S uiraPBI™ st Elabiel 0.ePlF Witk Bromearepaeed dine

vect or and/ or redorggifent DNASERI @S atiddngedihdd led@ hOketerbRH LRI Tn UEGHRI0HS
derived fromyviruses such_ as r?.tr Viruses, vg\cpci nj.a vitﬁlus, — “

adeno- associ aPBYOSAIEE 0T PlgaLT optihpdiss fromreqgmbiant Bpsis; the &itws yeeflyand “cell
may begused faﬂmre?(hrdagéd/'ﬁrelk‘cfﬁflgdailﬂl@ t@@hﬂdﬂbl\l/gieﬁ@ﬁjcd%_aﬁtgbdﬂ@%ﬁss @tfilitcfé@riy
Invention Into targeted .ce opul-at 1 on. t.hods | al, e nown
o Chose ski | Setias SIRGviss. ( olher HEsuatvED A GREPHIAE HOSL IR Rl ey e
viral vect or sgitteERomispin ®aNHR: cellf)@r a6 ARiceuaftuelaDafaidd@thotHthe medium and

Sanbr ook, Ml ecul ar Ol oning A Laboratory Manual, Cold Spring Harbor
Labor at ory (18’8@)‘5%?‘!\?.‘1‘3&?‘% Ausubel , Current Protocols in Ml ecular

I(3i18I92)gy, A[\Id’mepn P_UbAivﬁﬂét?%)fﬁBﬁ?&b)@hi&ﬁl RO Wsteetld maSod ﬂilﬁﬁ?@d a@@h s aldib¥dy
. ternati ve , the (0] nucl eot.| S an ctors of the

! nventon canPBiEylgchutt Heaetn: Seswqugafﬁ@sgfcﬁoaaxmféﬁﬂ;ﬂ e fegrsent
E:el I's. tTEe \r/]eﬁéh(ﬂ:ﬂ@ l’ﬁ'}?ﬂhﬁ%l nhd;?ocﬁﬁ};egeag%mwdm iﬂt_@ieigtd)ﬁ&y Bé Fihdaecddraﬁershbsaqnenﬂy
e.g., e heav nal/ or | var|l apl.e donmal n( S (0] e .

i munog! obul i Auffied; ﬁ%} aLecisaesgt §d u\émelégia&n\ahe@ﬂﬂnégsgp%orcms%ﬁcd with the
sequences) Paﬁbpﬁﬁaﬁafc&ﬂ&lﬁzﬁﬁdﬁﬁdhﬂ'&%%&s,Iaﬁéi&ssﬁﬁf‘bﬂtibﬁﬁ wWlekul BOWB invention in
nmet hods, which vary dependi ng on the type of 30 cellular host. For

exanpl e, cal cf{imBese Siuse bpt Am apidupited to jecroonsamss yuh 35| bRSeip s £. coli, B.

prokarpot i Cc Cglpkifs) t\heh @R vk réd BiRRORBRASBadd THRA RE¥MI@DNA or cosmid DNA
el ectroporation nmay be used for other cellular hosts; see Sanbrook,

supra. WD 20BFONDSHers Eniiey aniets codieg sequanses syertdege riercharomyces,

“vector” or " P%%ﬁ@ﬁs%&&ﬁlt@fé'cpxhﬁinh&ﬁ?é’ashﬁbﬁkdfbﬂ@pﬁ%&nﬁéﬂﬁﬁg‘ﬂhﬁbd@%@diug
in accordance with the present invention as a vehicle for introducing
sequences; insect cell systems infected with recombinant virus expression vectors (e.g.,



sel ected fromthe group consisting of plasmds, phages, viruses and
retroviruses. In 5 general, vectors conpatible wth the instant
invention will conprise a selection marker, appropriate restriction
sites to facvoimwzeseosgl oni ng of the desired gene and t hecahrekdot/gooise
enter and/or replicate in eukaryotic ofr7psrokaryotic cells. [0196] For
t he purposes of this invention nunerous expressi on vector systens

may be enpl oy e -8 s of vector,utilizes DNA .
el enents whi c%g%ltlée:%ge)r ?O\%leén T8 S o Oi% coainﬁaﬁeq‘flep?eﬁsggmé G%IL Sﬁsze“bgoW?%ed with
papi | I oma vi r sepmpkytovieusvéxpressiorn denay i(e. g5 caulifloweninasaid iiss, CaMV tobacco
bacul ovi rus, retr.oviru SV40 vir.us,

i nvol ve the ude of "por ;ER/ oF gﬁ?séorgﬁ?g?’éthg %’?@“ﬁﬁ aé?‘h%‘f"pfeis%%‘éﬁ‘f@rs (eg T
bi ndi ng si t es plaédd) bomaiaink yntitxely | coding sajnctvay @r nahegiliah eel sf3enidNAg), KOS,
t heir c¢hronos ected, by iLntroduci ng one or nore marker.s
which 1 ow S FER: 27 ot Er X paortiboteHingY Hssin Rup iy, corpaing
provi de for ppoimiterodyed ﬂolalthefgﬂnme’dim’(ﬂnﬂndh@ﬁtallsbi@&hdelldﬂﬁsne&ilﬁﬂmeter] or
(e.qg., antibiqtics res:sta tals such_as capper,. T
sel ectabl e rra?rlgglr mé’@ﬂgh%‘bﬁ nésie? h’é %I ‘%‘PT‘ g PRIRRIET; Hher YReCtpRyirus Tk
sequences to bﬂ)rr&mm efrsferhblyo badteriat adlic esthi &t Bschbechen 6Bl Caldl mbig preferably,

cotransfonnati Addi.t i onal . el e nts ma o0, be n eded for, opti nal
synt hesi s of Ot'ﬁ'ﬁ%}@” SBTC&%R?‘B re?sﬁé ‘%&“ °]§|ri)°ﬁ %@W?P Ee‘“ﬂe are
spl i celosi gnal ssedaBr el dxpRssiatObs @fﬁﬁﬁrhblﬁirlt(&ﬂﬁ&odprrﬁﬁmi&r $or RC @fafhmalian

and term nation, signals. [0197 art referred, enbodi rrents
t he ¢l oned vaffissp ﬂse@ﬁ“af%e oggrg o hégkﬁédx D @f%braérgcg?rowc as the
\(/ect ](c)r aL?)nghwiajdﬂ 1hﬂ@ﬁndﬁiﬁaa/¢ar@n§ex’ael gbho&h&ldmeﬁpﬂshaMm&ﬁSﬁ&ﬁeWﬂﬁd_ s is an
preferably hu nt hetic. as_di scu ove, In one enbodi ment,
this is eff ecf’g%nz’g?%éesﬁmbfyéﬁﬂ for %Pr“@7 %iﬁﬁ%?glngﬁ‘ ‘(fegf’éﬁ"%c')]foq&%&g%"‘*m et
| DEC, Inc., r ef SBibFeciblogss: BII(‘:@B’};A (di scl osed 25 in U S patent
he megal ovi r.us

6, 159,.,73 hi s ct.or tai ns o

oF oot er R, VB e T R PSR B PGP ERam PR yigs those
origin of r eplsmnat inGHe atttlaﬁ: cbameﬂeng.r@mtﬁtmﬁemaalgodel@ﬁmydaﬁtmmﬂ host cell
sequence, neopyci hotra xon 1 and gxon 2, th

di hydr of ol at e™ d{}’é‘ﬂ’rfé BOGEHEe H&Fg%?éfé g"s"ééfﬁ?é‘ﬁ?féo ?SWQ&%‘?‘“ hExemplary
been found tohssesell nndsﬁnerﬁeybmlagimdtﬁm{ed wmmm:;@ﬁaagt&ﬂ bagyepGapand
i ncorporati OnDi%ﬁ g bl e d const ant regi transtection
in CHO cells JwEdipgse s ?IE%?P anyp | lﬁﬁiéﬁé%ﬁtla}nﬁ’f’ i GpHnam Fervical
met hgltzﬂex?t eI ad¥fthorha)c avi gﬂonl@ kidaey Bﬁ? @(D'S/(aed@l’vﬁlﬁn%lcﬁ TW @ﬁﬂxcsvm;r Giltighs®),
capabl e of e Xpression i a sed in
thg present N&B&Hﬂ lé?' ?rége ' ]}J{é(‘é(, é’f@ ”%ﬁﬁ h‘B"t?P hgpgter
not |imted tﬂbz}abla& oL@H@M&E H&@Rﬁwﬂate king), SPY¥D (mouse

ridnksy
STRACER. HOWW, 55 20"?4 "83025%@1? %H“E%»@P?Aawgb&eww ik
Invitr ogen Samqhe@a; lytahecy®d) éndpb B Fhrflari6liney B VEHO abilseird pR(8ub g Pederred.

Madi s%g lnt\,ﬂ%ﬁgeral scre ni r‘]ig | arge nunbers of .transforned
cel | s ®or thoEI@ W%?{S’r@% LFYELENS BRmgpprprasreirk serficesn s oG rasn | fisfue
heavy and |'gbhlnﬁb@bn&tlbﬁof@é&hlpﬂlﬁlshéilﬁ&ﬁﬁfé nmentation which can be
carried out, for exa by robotic systens. Vector systens are al so

taught ind 3995, patln a%@on @hpgﬁelisbfanaway be gsenyvinch madatestthe pipagssipof the

i ncorporat ed Qertfeaf£HRAER, bﬁm'o&&ie@@&d ﬁ:%&éésé@%x@kéhe phoR: Syt %gmﬁc fashion
provi des for high expression |evels pg/ cel | / day.

exenpl ary vecfoired pytlompdifeations ¢ @b@ﬂsygat@m ar\ﬂr@rqgcssmaréageﬁﬁavage) of protein
6,413,3677. [ 03R81dt nBY RN inoRhRT o thee FROMINEINGE hit6ind DifRAA 1 1R80 ¥l have

anti gen-bi ndi ng fragnents,
characteristic and’ specific mechanisms for the post-translational processing and

modification of proteins and gene products. Appropriate cell lines or host systems can be

chosen to ensure the correct modification and processing of the foreign protein expressed.



10 variants, or derivatjves thereof of the invention may be expressed
usi ng pol yci stronic constructs such as those disclosed in United
States Patent Application Publication No. 2003-0157641 A, filed
Novenber 18 wW@3008a09d i ncorporated herein in its enti r@t:y/}:mmsmomsse
novel expression systens, nultiple gene7iproducts of interest such as
heavy and |i ght chai ns of antibodi es may be produced froma single

pol yci stronic t 5 advapt ageous

internal ri boggﬁﬁe% J?ﬁ%e’foéég% tohlﬁl% rae ?lel %?ll t/érelnyacﬁ'\i%‘aﬁ {%E\Pé?ps?r
of anti bodies prO@cnmatofbtﬂle HoRES Sreupespic glycenyltidi,saidogtedplionylifics. ofPat . gene
No. 6,193, 980 whi Gh,J b’%e%gédo i ncorporated herein. Those skilled in the
art wll apprgm ate that such expression systens may be used. to

ef f ect i veP¥L0pr oducEortlbre-tem, Ihlgianq& pm‘duatmlldﬁ m;tombmelmtspa:dtemg dtable ekjwession is
| nstants appl | g@&‘érr%g F(%Oéx%gl%] Q{etflr tiﬂ%i'% eg% bo%i >e}nth g(é;[( grréoé?%ulc may be

sequence enco a nononmerit su unl
prepared, the emlmez-:césRamcrwlenwng mmyeshlen vartaroehicie chntaiv virad ori gpmf@ﬂﬂicatcm

nocompt i shed By et R0 s Bl S ARt 30 fpucrPate GRReieh ponot
the art. Theselemaah (e, prbmbteale&hamoér $elqudned trigeriptiod NG hdekdr rpolyadenylatlon

(i ncluding eIe.tro sis.and.electr ratio rot opl quI
cal cium 25 pﬁl eg’p?l “SI a‘“&%é?lfﬁ@éﬁ ,er.%%PwPﬁsﬁ ﬁmgﬂdf’ﬁm %Sﬁ&’ﬁrf%r&’
m cr 0ilAj ect i oepgimeactdiceilexay mlma td groadbr ML ek, in 96 enridRed] ghediy,, an&ﬂmﬁ are

G Marrmal i an 5| on \Vecto Vect or Rqdr | guez an

St DLt oS T SeskvE RlE. Toé sRlile moden i e Fec R e A %Tg%%aﬂfers
Typi cal | y, pl esisiaded tot ﬂmchalebuannanmilmutsh.ellh(ﬁcststablsr itegra®l Betplapnd akitb Aheir
The host cell s _harboring,the e essSi o construc rown u

Tl o apEraRbies 2k R 5 T R e PR by Sl R Siptied o, gt
heavy chai ns, hmsthasmatjnedjmhpaduiaﬂlagepuﬂjnHé t8ed td @incerieall lingarvetich shably express

synt hesi s. Exgnmpl t echni ques include enzyne-|inked
|mmn§§or bentﬁ1 anﬂi?é ?%il)e radi oi mmunoassay (RIA), or

f1 uor ers1 _(:Qi}ﬂié}hac_t i Vﬁhﬁﬂbﬁ@fﬁeleﬁalﬁﬁi Sfstemi a'lag %g ase iACIRYing but ncF>)t Zlbnélée/d t% 818 él% rpes
i mrunohi st ocheni stry a e |ike -

67 - [0200 1Th§m8f?5 r‘"@%ﬁl ‘@‘E&‘%ﬁse ngy\o &’h‘gf gﬁﬁ 23}9%59 i?g@’l’??‘é‘fl ngguanine
gonvent i onal pmﬁmﬂmmﬁwm&@@gﬂﬁsf&(ﬂzﬁﬁmg|}2~8c Nel (daedn S0l Sy e8202

y convention 0_praduge 0

net hods descr ﬁgg%ﬁ &3&&”‘6 h?@g"f&?éﬁ? r%l"{rcf:eeglhﬁﬁé% ’]3%43 [Bgnes can
cont ai2di ng a b@hypiuyﬂdeﬁm-ﬁ@pememﬁrn@lle,rre@rxttivlblgd%lse,fanhhﬁet?]muma:mme Odn
TR TGV A e T T R
doubl e- chal neshethntréxaedWigler a @t Ntk et Ol U@i b3y (1HE0)NE Rdye eaaz:l, l?rbg Mozl

chains may be,c pr. ost ce ression o

ot T T et rT Ao FEL 5800 38 airticire 9 15 THeomPRdis o
i nvent i Ion fu(r]I (Nl & Balga]gvaﬁ: Narthdsdd. el 11854 V&aim(megl) Whdol whichlédnfers
pol yn eotide or vector of t ei_vntio.__Si ost ge y..pe
proka%otl c ofFsigaRsE Yo ?@m(’:r?é’ﬁym pﬂ?ﬁ%‘laz&:?’f”a@%rﬁi%%ﬁ@ }B}f?‘ 1"'%

i nvent |h on whi Btamefappsms?st(wm) tm&tdam@tmekakvbmm&mwnda@ 3943173%@5341998)
into the geno of the ho or | e nmainta

extracl uom)soﬁmgﬁ“ ‘#f?@%g‘iﬂrgczge‘#rz ?fgﬂ' 5t5PR: 4. Rev. Biochem.
eukﬁr yotic lclebj EIS?GWIB?)?IWQEGHI _Fz:(s) 1|55$¢st(Ma§ urngal; ,analliygio, uﬁlmhra;h]gers
or human ce r ef er un ells. a ex t hose. o
the genus Sac‘i‘?ﬁé?’&i’ﬁﬁ%@mwpfbéﬁ‘@&ﬁf%{ %‘%’é@ 16?(11193‘@ &/ﬁe@%dégorgmﬁy known
cerevilgi ae. Tm&hé&fmrewM%VDNACtecunsm a:lﬂichfcﬂa bdededl i@ d@édnb@cﬁﬁxt@dsh@el et
whi ch can be transsormed or transf ecte W a DNA or. RNA ol ecul es

th
for the expre¥s{&ahof ! Arpirpris " dfolsckier ific/ash iJahn Sfiley g Sons, NY (1993);

corr espondi nggiiggieth wen@qmbﬁk | dhd COBF3Sion, PA AteBh MR %éﬁﬁﬁt StdEﬁﬁbn' medsuwez
gram negative as wel | gram posi tive bacteria such for exa
(1990); and in Chapters 12 and 13, Dracopoli et al. (eds), Current Protocols in uman




30 Mol ecul ar Cloning: A Laboratory Manual, Cold Spring Harbor
Laboratory, Cold Spring Harbor, NY, 1989). The genetic constructs and
net hods descri bed therein can be utilized for expression of the
ant i body of vidhenosmmaenti on or the correspondi ng i nmuri ogloelrbdogioondsai ns
in eukaryotic or prokaryotic hosts. In_ggneral, expression vectors
containing WD 2008/ 081008PCT/ EP2008/ 000053 - 68 - pronoter sequences
which facilitate the f t, tr cription of the inserted
pol ynucl eot i d&°&F é“’uTé’gﬂ ‘ﬁey %rﬁ?&%ﬁ‘r‘]’gr&ﬁ HELrEre{PIn @l o Mod Riplp 450:1
vect or typi cal(I%I)l;mhioala&slnedi?@ﬁtb@bylrdférahxfceﬁ%rbxﬁaﬁtheﬂ,entgrlcﬁ\{sogot er, gnd a
t er m nat s wel ], as specifjc genes jch ar pa of providing
phenot yp?[@21522| ect i @ﬁ SEPEREN #ﬁﬂg %r‘i’?eﬁ“@@?i}f é’l‘&@&ﬂa Ee Increaser by vector
cell's for theablficdon eoe e sevish sbOBEbURRdnSant Q{entsﬂihHBWGJsé)bﬁ{lécfbrs based on
expressi on and SECI‘?V,I on can be obtain &"from a_ nunber of sources,

such as the ASEFIWENIHG8IENE Freestg U clanpdsenes inanammelian cefs HDVA cloning,
Li nes and Hy bralcgteiRé Presk;i Kéh ‘ﬂﬁlkt ven 3( %% ? Ragky 'aI hErkedVRY WeaRekor system

U S A, whichis mcorgorate her ei n erence) . Furthernore,

transgeni c anfHREPSing gpidhady dnarpol F%H%}%ma%d%ﬂ?el[%‘ieh@f inhibiter greseptia culture of

invention may & calERM ih@Eask IR nhAb&Sf é&ﬁ&%‘fﬁxcﬁ{aﬁ@&"géd&@nﬁé the g hﬁedreglon
anti body of the inventign, [0202] Thus, in a further enbod |m°,ntp

present i nvenfsasiociated ayithathe aptibodipeanepredyptiqnas theragtbrdyivaH alse ingrease (CIOUSC

di sor d@r - assoei A} 8. [t Bioh 3988¢ideRYy. bi nding nolecule, e.g., an
anti bodyH@?Ol i bi ndj ng. fragnent or_ i mmunogl obul i n chain(s) t her eof,
0

sai d met mpr i i HEo( &5"(51H$tt°&r Flﬂf@"sas??lﬂ'qp 105 gives dateg GEnoRpSVef: then desired
15(b) i sol at i ngolgpdptldeaaNt TegRNquel iftthA8maIRh @O biivaAbh ub®e YisQk il biitions
fragment or inmunogl obulin chai né@}l thereof fromthe culture.

[ 0203] The t r aASHBPTR 4 et antigplugehonmasgpeopysusrentian eyge. ggdineg|aitlift exgotor

according to bemioRiRfoul HaYR réBtok, R iBhbbiliRdaF BheMBe Bl dMlreCLL lin hollow
growt h. Once expressed, the whole antibodies, their diners,

i ndi vildual | i §bes, dﬁl&f%%lys CRAZASSE BICTQRERASIOr RETATNFOTEEEESi AT peseseery andlor

of the presenfegay e kd?ﬁhong @n pa?p éf)ﬂﬂésfda@ tle ﬁ@r?ﬁkrdq:!MC blstSth@y QHiroﬂlato graphy
procedures of the art, includ g anmmoni um sul fateé precipitatio

affinity col uf§dody éfrrmaﬁﬁmehﬁrgs e figexchiape Sremateerpphys elyp@ataarapluh@er

l'i ke; see, Scopag-cellfo®d &i(nRHol)birmal leHmatoéinHyngg a8 hle@Gent Hosynthesis
(1982). The antibody or |ts cor respondi nc{% i munogfobul in chain(s) of
the inventi on%&nsﬂﬁ}éﬁﬁlcb@nggdfeaf’%dpﬁfl%ﬁﬁl her @“@W‘H A Sbssueak| tp utbar HIC
| ysat @g, or cghb,ﬂgtaérap@r@gmgcrfb@@ﬁ&bﬁns 25 The isolation and

purifi cat| on. of the, e.g.,. recaonbinant I%/ expressed anti bodi es or

i nununog!l®Hd! i n ch‘a"?“ﬁé cpfoding @nfibpdias: erowtiggaybingingsfagipanptse ¥aripatst ergleavatives

means such asihefeBf oftha MeRtionPEaRRANe! dkBreSRl ANRMARLARM Cal88RY é’stEaQt@ﬁa or
and i mmunol ogi cal separations such as those involving the use of

nonocl onal  or g5t Yicieats aF Plancrlbo Baetsrizivhiel readily takegip, nualglalaﬁéﬁ inglyde members
constant regi QF‘tthantEIlagacﬁ‘éﬂab&@déﬁcHEs kthns JHVEMeliBRa bk o%&lho}?é?laaﬁﬁﬁ'ia%ggc

to those skilled in the art that the anti bodi es i nventi on
can beé>furt he$u°b@§|§rr@8wt@bélfhé’wezﬁmce@qués?hfeypcoceus@and Hﬂwpﬁe{wgzeﬂwgﬂe It

and i magi ng apg| hﬁﬁér'b‘é%ﬁpre§h‘t€&‘th%€%lsﬁ S0 rdiBY upﬁac%‘e?iﬁdﬂl%éfﬁofiﬁ&@p%ﬂlrpk%ﬁrdes

after expression of the antib or antl_ﬁgn to site of attachne

the coupling wp@albchecwagpgéofew@mw@é@m beterpdogans pabireptides masiibie dfokated,
of the invent | afeatanhiNBePNese Bl intoTRECEINES mBleBules. Where tetravalent forms of

antibodies are desired, the subunits will then self-assemble into tetravalent antibodies
30 (WO002/096948A2).

[0213] In bacterial systems, a number of expression vectors may be advantageously

selected depending upon the use intended for the antibody molecule being expressed. For

example, when a large quantity of such a protein is to be produced, for the generation of



WO 2008/ 081008- 69 -PCT/ EP2088/ 000053 then expressed in a suitable
host system and the expressed proteins are collected and renatured,
i f necessar 4] Substanti ally pure imunogl obul i ns

about 90 to¥5%&§ﬁ§w%§enelty are preferred, and 98 to 95§E®ﬁkwgﬁggg
honogeneity nost preferred, for pharmatelutical uses. 5 Once

purified, partially or to honogeneity as desired, the antibodi es may
t hen be used phemagetitdl cahpogitiohsefl andhiitgde ioleacle vyeonalwhidh divect the expression

be. co-{r anst o6l BB PR °f oL PRY R R BEL o <06y b R e e o

first vector eextad imglda, Hueavyotdinatcd td &ltel A/ edli pregsieptdctte piRA78 (Rauther et al.,

second vector ain derived pol ypepti de.
vectors may c o ntal n :bgg 33 3%3 )sg ‘(V,Ifcig&b ﬁ"étm? sco&ﬂg cﬁq‘geﬂ&eo |“@Ye€% é‘ﬁgpd
expr essi on of itdiddualigiro the gédtordh e mhymauz ddahg réidreyonRdt la @ioh prétein is

si ngl e vector e ed which enc th heavy and |ight chail

pol ypepti des. p{nc;ﬁx%egtp]fﬂg}'e[c[?és[ %%?%fﬁ\guﬁ HElelE Wiaias Res fa?&\}aﬂ-ﬁi%?ea@%ﬁ‘y"m
plhac ed( bef o <r:| feHEJﬂe &smteggggfai gmmg.ga ﬁoaﬁsw(@ﬁlessa) ;@hd theXike. pﬁE@vl d&&ﬁéﬁ)&a}r
chai n (Proudfopot,, Natur 5 1 : 15Kohl er, ,Proc. Nat ad, .,
Sat USA 77: 218%0 (bfgétf}‘).% fﬁpéc%of?ﬁw et?aaa GBS o o’f‘em%evrwslaey%@?wf?tblﬁt’e
chia: ns ma%/ cospfanﬁ‘erlamlml Tmrlngexmﬁnb @cﬁl&onb&%ﬁ]aﬁésoﬁﬁﬁigheirﬁdamy belyasified
cells" refers.to.ce ar bo ptors cons ted usin

e contohant | DRREE S e el h AR B H  pate e histSosrchasost gty ollowed
gene. In deschby pllutmrnisa thd prpseRCEETRS gliddthiosid) | Biei pBESDVectid é:bae&g%ﬁzdid oude
recombi nant hqsts are used

ne " and 20 culture"”
i nt er changeab OIPIE}na’éﬁ’EitP’ék? @te@ai;'?liﬂéfa@rsﬂasrﬁ%% ‘i?&gef genp prodpgtganp be
speci fied ot hmlé&tﬁﬁ'mnhﬂlc(ﬂgmiimﬂ@rds recovery of poI ypeptide fromthe

"cell s" r. from un down whol e or fro he cel |
culture i ni nge;""ﬁg ¥iop IecorviEaay PHe™ malseé? P%GT% FTRYCes
vari etly of hosdrempd, eﬁSdoﬁﬁndﬁeBﬂ(ei“s So4st, @6BheNByst sk dnlly Zl&{d drforRXQikes/stic
anti body . 25.nol ecul es% huse i.n the nethods descrlg, e| n. b
Such host - expPEERYEILYsAlthNEh 2 mmher Af otherFirRing arefomppniy Ave %6@1’ {gFhia

sequences of pat@isest may be produced and subsequently purified, but
al so repr t cells which ma en tra sf.or ransfecied wt
e appr JETA o Ut SOMPDT Lo BT RIoonay SR <ok AR (Saghcom e
nol ecul e of t bk, Nawerrszo (ibmﬁlnmlgsm(ﬁhesez IGthb uaallquﬁrlecmpef krlnfilt, dne
to migpoorganis as bacteria il
transir med wi Tt G Rrree ﬁbﬁ&&ém rea%ﬂ crBining (BAARB) Betsthich
DNA expr essi Oproviied 8lssleRAladrRéror aﬁﬁdtb@dﬁanﬁ%ﬂly%t SRKiME ML Shiility @8 $row in
(e.g., Saccharonyces,_ Pichi ﬁgﬁﬁ t’gnsfor reconbi nant

d with
expr essi on vebVRFRapSAL SeRp NBOW FhRg- S depsericapesics; gﬁég&}”a‘!i The
syst ens i nf echRebndé bflthd @5 0dFnAE A bhathdiddBtiCHIRLFat DBst CEILEDOMe (1Rn Provide¥Ed

2008/ 081008PCT/ EP2008/ 000053

etfective environment for detecting transformation by growth in the absence of tryptophan.

25 [0218] In an insect systern, Autographa californica nuclear polyhedrosis virus (AcNPV) is
typically used as a vector to express foreign genes. The virus grows in Spodoptera
frugiperda cells. The antibody coding sequence may be cloned individually into
non-essential regions (for example the polyhedrin gene) of the virus and placed under
control of an AcNPV promoter (for example the polyhedrin promoter).

30 [0219] Once an antibody molecule of the invention has been recombinantly expressed, it
may be purified by any method known in the art for purification of an immunoglobulin
molecule, for example, by chromatography (e.g., ion exchange, affinity, particularly by

affinity for the specific antigen after Protein A, and sizing column chromatography),



- 70 - bacul ovirus) containing &ntibody codi ng sequences; plant cell
systens infected with reconbinant virus expression vectors (e.g.,
caul i f1 over WPsad 90k Us, CaM; tobacco npsaic virus, ‘{;%Pﬂlbsm 53
transfornmed wth reconbi nant plasmd expf ession Vectors %’0

pl asm d) containing anti body codi ng sequences; or mammalian cell
systens (e.g., COS, 5 CHO ELK, 293, 3T3 cells) harboring

r econbi nant eféiﬂt@@gﬁtwn, cliffesentiak tselubiiiy arnbnanpr oirert etagdaded rtechagué r fom the

t he genone of

from manmal i ah %‘%gﬁ?ﬁﬁ fs® ‘Aglﬁnﬂmc’ieeﬂf‘av& %%ﬁl(s%wlén?@% ?%rﬁr% tﬁe Hinity of
vacci ni a vi r usntibodies pl?tbnmtveitl)on isRlisslasechinl U5 ?.Gﬂa@ﬂbioﬁalAlcel I s such as
Escherichia coil, and nore preferably, eukaryotic cells, especially
for the expressi ow&ionm&gﬁsmmggépt anti body nol ecule, are 10
used for the expression of a reconbinant antibody nol ecule. For

exanpl , [0mopal | anTkahntiBodids©R the prechtit RRERIOAREBRpriod Afu¥th&okir Qiﬂomam
in conjuncti oggp%ﬁg {g vector such as the major internedi ate earl

gene pronot er B AYRIRRE OB FO YRRy SPei Lhe }“é‘a@ncaéfl?eé@ﬁ?w genetic
expression Sy%@@aﬁwdtﬁﬁbltmgbtﬁ&sﬂcﬁgﬁﬁmtﬂQar?&nd%Itescng@d‘ﬁnﬁéor]cQﬂGég&ﬁ:}m
Cockett et al by Bi o/ Te | ogy 8 (1990)) .. 15 [0208] The host_ cell
line used for %Pr étei HHEXER e§’é°|s§)]rﬁ“1?”§g At ErEcEbedndpmglg asntepptinng:  appliration

skilled in thy@gdosaee nfchalh&du Wbibdin ﬁ’egelntﬁ]metfeslﬁ{ﬁéﬁrn%eﬁbﬁélhgm antibody
determ ne partjcul ar host cell |ines whi best suited t he

desired gene Bt %&ve{lt&nb@aéxw%@?@dbﬁ H)@k@l Ry %@@ﬁableahpkqﬁogévae@ngsly a
| i nes include oI tidd QiR Whodik edid Polypdddaé FHHKBEIEmplasEt ﬁﬁrap/ﬁjfcﬁ‘c)phlhc
DXA4. and DUXB11 i nese Hamst er Ovary lines, DHFR m nus

(human cervi caffptléab%daii&nﬁmylds efi2 lepghiauiickntitre gpani the)d lst@:@s l{eaveen the
derivative of cGMimiMlteRd S¥4Rd TuARdri Q@8R andBRY N- ﬁ%ﬁlbawoﬁﬁ%h%ody of the
ki dney), NMDCK, 293, W38, R1610 (Chinese hanster fibrob

BALBC/ 3T3 ( mpientionsrF ¥ise Nereg, ThfiA]P@ffH?a%ﬂl]é pr dipgneehcally ﬁ‘él)"e aa‘-tnzm ferpouded
nyel ong), P3x @hé’ﬂﬁlb@@ﬁdtﬁ@%&ltﬁ){ @k aBYigePhiNdihe %Bgrﬁ_er(t RQYdoR By various means.
endot hel i al %I | s RAM (human | ynphocyte) and 293 (human ki dney).

CHO cells are blamc a%aécmeyarb? efEElehain uyienarotsiar Fopprisig tag variabls régigns of

avai | abl e frofeaonesRy 6f @k 1rﬁf€1{ti6h%%pledﬂ}eco’9d'[§fthﬁﬁﬁds-r LiShue pbpildt Hfilfhges, to the
Col l ection or from published ljterature. [0Q209]1n addition,

cel | strain nirapanticplbseiagrpeialynstivagsat tivebeesrarles waluds mf’ﬁ@ﬂes which
inserted sequedgsfe a%adﬁ&@hﬁtlg@ﬁ-bﬁa@ Pﬁfagﬁ&%%ﬁﬁplédﬁi% aG@iﬁ@nd%iU]”ééﬁks tdValehiy
speci fic fashion desired ications (e.qg. | ycosyl ati on)

and pr8cessi n§f q%-@valelémaﬁ}%ijébwsaﬂn e rllopipeIon-lisn e idudrafiug lighe Traunecker,
i mportant for gk, hfec&lé@lcﬁ Bubp 'ﬁ({z@%}?rﬁtﬁ' &Esc@eﬁﬁ@ﬁ@%bﬁﬁ?&%&ﬁﬁngﬁg KiAv&ch

characteristic and spec IC nmecnani sns he post transl a

processi ng anthe®y d?gi?rtfht“-'%ﬁ taffDPisspanlersto splublg R4 op itz tligands such as OVCA

Appropriate cgld nl-Fnesinffanote MBle%gxﬁﬁﬁop%cCE}ﬁﬁ@@y @ RN IMeRidNEan be
correct nodification and processing of forei %g protein expressed.

WO 2008/ 081008Metiatintody crdresslys an umedr@ &!tﬁm%tWé ands gkcAay Bropeillpgsted in

cel | s owhi ch ppgsesa thgiec el hidhas, ﬁramaemseiserlw Qpﬁz pli@acmwwcrmed a
the primary transcript, glycosylation, and phos ryl atlon of t

gene product heigrosenivgaiel fmt{b@;lmeqrmsed @ﬁ@KtTércrﬁss- rﬂgﬂd tyuaelaammdmfeve'tpdaw a
of reconbi nani,.BHRk&NBRe lﬁébg?eg%&ﬁff%ﬁﬁh@ rﬁ]ﬂcﬁ het@ro%fgihge{té ﬁﬁrboE@sr can als%be
exanpl e, cell “lines which sta ress the ant nol ecul

engi neer ed. Reans@ictadhisingLRs lesgt tb&par@ lsi Tegionscanigingd mthewn%'mﬁlw;f ﬁlevlnveatlon
origins of repljcalig &Hltl&ﬁ?éxaﬁ'@us 3f %ﬁ@;ﬁg%ﬁkfo%&?fn%m%d% b5 by Fanger,

control |l ed by appropriate expression contr enent s

pronot3@r, enh&arser Trege genided 293 Afls B4 andi h)’nF@eernétRﬂVs Immurwl 12 (1992),
pol yadenyl ati ?(?1 Elht es, etc.), and a sel ectable marker. Fol | owi ng the

i ntroduction o eforelgn DINA,



10 engi neered cells may be allowed.to grow for 1-2 days in an

enriched nedia, and then are switched to a selective nedia. The

sel ectabl e marker in the reconbinant plasm d confers resistance to

the sel ecti OYP #M#HBABows cells to stably integrate thePETESHIHOPINEE o

thei r chronpsones and grow to form fock/which in turn can be cloned

and expanded into cell lines. This nmethod may advantageously be used

to engi neppagel I | i@ Ghboainddl ¥ 6 PeSafintalidR, & C

[0211] A ﬁlgnblgr of sel ection systens maglre be 1lljlse 1 ﬁ’| nthgﬁg){mg&hﬁ éﬂn%Ody’

limted to thdnmEpggkebulin ghgip e %bmd@gtqugm@rmth?@w%phﬁls@niégmg$ é#tec@tblyallabeled

Cel | 11:223 ( }Q¥elink agdh¥RQ% BB LAINA- ah@ra By RP

(Szybal ska & Szyba aﬁ Proc. Iﬁa © J gg’ %ﬁ%ig%é%&ﬂo?%ggfﬁﬁ 8f

adeni ne phospiripysaEon- t@%@?&@éllﬁﬁmommms by ugetia spaceg 1ipietyd80)

genes cangz2f be eﬂpﬁ&%’ﬁg bidlo éa?aenvh?gf fe bg{d1 bie sI 2 p. antibodies identified

respectively. Al so I-metabolite resistanc can érea(:'i1 Fhe

basi s of sel edeicspeeess thanhtey bavesulfislgnipdfnty: to ivke themocﬂntl@lom@dases for drug

resi stance toBkRAbL RIS ek

77:357 (1980); O Hare et °.ﬁ“ Sgﬂ“gkhe%ﬁ%’nat%%%% e%@%ﬁgﬁfﬁé T&%@ d cell and

(1981)); gpt, UW:CIHSPé@ﬁbe’F & hisgerestingreod bindingyc e eondd be usesil dor(th deliversnt

8c Berg, Proc d o]
P o T PEOC Y Goats BPny T eBRE, el FikaE CBRIRES,

25 resistance to'the am no
12: 4880505; \Wialerglewpartiges twit apyarmbaw 06 thiel 9aventionT olsido Hirely spedifically to

S R T e ——

an an erson
62: 191- 217 ( 198@)diaghpBe AR HeEb¢Bpus6 5E@5,5he(wng 101B&)le, eagcntilywly of antigen

\(N?_'ggz) COR/L?LE fnR g nn%ﬂ:feﬁt ttl%rgb\f gd’fotgy Cp'réggr& c[r‘n[?gﬁ ecalr? g:%lolngel Kg[e 2. D%xlr%gcent
t echnol ogy wh r@maefavn, mymssuxc&menmsm; héred mcml}wsi welpal to @tet] specifadsrgpts in

Currents Protocg gy bﬁv ﬁ%&r@("lﬁn%&ggmls# Q’ m&vu?fgn% er)Y @%%9@3 be

Kriegler, Gene Tr ans er a ression ora
Press, NY ( 1998H:in amgnien Sl@hptoemslea“znt’éwdwi@ﬂglﬁx adumﬂes togteteat tissgesowlls, or

Current Proto U 0 P2
CGenetics, J oh(rc\iﬁ’l\lci\];’S 'aféng %%Pesm ‘2‘%%@&1’9 gllﬁ%:;rgllr%e @gt%apl n oe%gmﬁqt e 5resent
Mot Bi oL 150: mVélltglaquatewtnthﬂﬂSapéa binding polecitlect apyntitwidy pbihe prebent mivention or

their entiretig [ﬂ%éﬁglltm&cm{ @E gﬁeﬁll on&(&a co%po?iﬂor??otr'n? SBWX ADBLBE Yk 6

can be i ncreasegmg tor a or a-review
Bebbi ri’@t on antﬁr&mg sﬁh@bg‘zuﬁﬁmedfusﬁammpagem tsa dla&réed»assmcla&dmen in the brain,

lifi h
?:‘rp D:\|A i g?é:ﬂoz S}’;tgd’ mgdgur??{%%g% @Oér) Feqkl/gﬁé] %%tho?@&%%?btet@wg%r%gat@s or
marker int hecmé@n@hogylstaambeccprfes gnprgvisgtédnon drssieawipg iof lrwatsm,g cognitive
increase in t H‘fech hg\/%%%:ﬁftc \lhb Id sQJsesD &> g&lt e)hl[lk%ﬁlo&zﬁr gxt% é‘ ¢ %ag'llollogical

will increase of 't eng UL
anmplified regp@mquadmslumme@@bovaﬁdm bdvky fhkdsi body gene pr oductl on of

t he anfi q?%é!l_w LT gl r? b B ucglté o ﬁ)g;&é)g)p%éh ccomBrlf.esanammo BlgteRafR

(1983) 3]In VI ro pro on a 0 grverarg
amount s of t henddwsnarechoptks e poinddly assﬁ'@aththwtha&sarft[bbdy‘rBEN’eaiplmﬁmomﬁbatxons
cultivation UQE%%GSGH Erin e ld%t%ﬂ Bel5Q" %‘or cxample a single-chain fv antibody fragment of
the invention may comprise a flexible linker sequence, or may be modified to add a
functional moiety (e.g., PEG, a drug, a toxin, or a labe}).
30 [0224] An antibody polypeptide of the invention may comprise, consist essentially of, or
consist of a fusion protein. Fusion proteins are chimeric molecules which comprise, for
example, an immunoglobulin antigen-binding domain with at least one target binding site,

and at [east one heterologous portion, i.e., a portion with which it is not naturally linked in



are known in the art and include honbgeneous suspension culture, e.qg.
inan airlift reactor or in a continuous stirrer reactor, or

i mmobi lized or entrapped cell culture, e.g. in hollow 15 fibers,

m cr ocapsul &%0 208%{083¢98r ose mi cr obeads or ceram c cartri @GEEP20PF 000053
necessary and/or desired, the solutions7®f pol ypeptides can be
purified by the customary chromat ography nethods, for exanple gel

filtration, iQpsexehang AoJols Ler
DEAE- cel | ul ose or '?l m’ruﬁ%g%]g? @%ﬁ?éﬁgﬂ%(%n%{l%%éﬁ%p %g{éé-m?é’lg% tthzétrme brought
preferential Hasthyninithsfusionfpolypepiide bethex may noenalle giistinitd sapetroteie bot are
prior to or s . - . step .descri bed
herein. [0214 %2%%&5{ %glg%vtgﬁ-ﬁﬁr%%aeﬁ1?511(%)%?%@%8@{#{%%%9 fogedjllsnnﬁay be ereated, for
fragment s, varckanpls byshedisl syathesissr bhargnf aod tradwbating v @olynoetidn iravhich
be expressed R gﬁm‘,@: r,& or insect or yeast

or pl ans;3 cells. cter lg%ﬁ?%kg%gggﬂgfg%ﬁgg&%bnsnh@%'l ei ¢ acids include
menber s df2iShe ent Ehmtlsteirc&mé', asgpied toxa ptynacleside or Esajreptidhinaans that
Pneunpcoceus. iSRSl B 83Repial Bl A PRI KBRS hme restof
further be appheemitigt ®dwhibiaft, is \hhiep cempared Sed instandxaat esddaherdiler "heterologous
het er ol ogous J.des.typi call econe_part.of. inclusion _.bodies.
The. het erol oo S0P BaRs jESE riskdle aplosdeR BF af ook Aewioti Highody Silog
assenblled i nt thetaofidt daivad frond e cuh-damuMiptobelin eblypaptiiepf tHeodatie bcies, or an

anti bodies are_desired,. the subunits will. th sgl f...assenbl.e into

t et raval ent aﬁ‘f’ﬁ“ﬁ%%;@’g“’},@t%d%%@ﬂ@ )pf’ly{’@%%ff%‘fiigg%’f‘tesﬂ’?"é?& syst ens,

a nunber [0226¢xpr esas cliscused di snomaydehd ddwhatdgeanSintibsdibe air ethtigen-binding

dependi ng upo he use.intended for the_.antibody.nol ecul ein .

exbr essod. | PolebRehut Vil BNAGRAL RS seror Al DRGHiR o B b fbrbspiy

be produced, fieed the hgerdogats polypdptidd\@ e 08 1 81-808 RGT LEPZOM IR0 mgated
' vect ors

wnion Birect TheERerERERER Br ATt S0l S hal B et ok e aaen

that are readFbyexpmpief argilodiesymebedesinitiduhity fuSticdr comjofedsto nttdculie nsebitlbs

SR WL T IR ST N T AT

be ligated 5 radiutiuslidds)adrltyxinsniSee, elzg POICHublicdtions WOTB2/0849l5; WEe 91/a¢4238; WO
Co NS, S0 onsSRatiit p LT o8 RURL Lyl By pLN veetors,

& Schudt €0227). Bi ohniivdies, @4nfipih3bibding fbda@s), varidng of deridalike. th@€dDof the

vectore T o RBP4 o

proteins are snbiflell gepidd bawis, ivg peptideli@stpiss,iahd aely d6htaih waimolayide dheehdnshe

By R0 P o ot Bl B O AR R o

vectors are desstigameldtidnal proedssine ot by cheical madificadbotecRtiquas @hieR @ well known

ol eavage si tes, 30 Ahak,SNg Ghaled LTS o502 WS L8P 18k oRRsh

monographs, as well as in a voluminous research literature. Modifications can occur

anywhere in the antibody, including the peptide backbone, the amino acid side-chains and

the amino or carboxyl termini, or on moieties such as carbohydrates. It will be appreciated

tha}t the same type of modification may be present in the same or varying degrees at several

30 sites in a given antibody. Also, a given antibody may contain many types of modifications.

Antibodies may be branched, for example, as a result of ubiquitination, and they may be

cyclic, with or without branching. Cyclic, branched, and branched cyclic antibodies may

result from postiranslation natural processes or may be made by synthetic methods.



[0216] In addition to prokaryotes, eukaryqtic mcrobes may al so be
used. Saccharonyces 15 cerevisiae, or common baker's yeast, is the
nost commonly used anong eukaryotic m croorgani sns al though a nunber
of ot her st mz mss/@n@sconmonly avail able, e.g., Pichia pasieprios00053

[ 0217] For expression in Saccharomnyces, .the plasm d YRp7, for exanple,
.(Stinchconb et aL, Nature 282:39 (1979); Ki ngsman et al., Gene 7:141

(1979); Tsche ne 2 . 10:1 19 i's. ¢comon|y. used.
This plasnid g??‘%%‘iwo?or‘ﬂ%%ﬁ a"teﬁ' toppicy 3%1‘?&’ \ﬁﬁﬁ) ~FPQ5Y 5Py eamigation, covalent
sel ecti on mar keschfent 6f fraiﬁxﬁruovaér[tadttac}ﬁfenyeﬁ& heth@ &loidty doRBembidabinyent 6f a

Ceneti oo Bt 190 adise @ miKEE GHte. et Mo g P STA dervative,
CP?r acteri sti eowlent h&a(%hﬁﬁhﬁt ofl@Bdspﬁtﬂidblu@ﬁiﬁ?]n&oﬁshﬂ{ku{g(bQyéliiﬁﬁorﬁmmulﬁdﬁ bond
ef fective environpent  for, detecti transf or,mati on owh in_the
absence of tryprH nde%hy? fm’%w”hﬁ?ﬁﬁ gy %%t’@%’? gy ahGysteine,
cal ![ f or {n ca ngahedsn pdl yﬁegiﬁmﬁzhfé #}ﬂmﬁat(o&c %B%a—b&bb%%dt@g |g%/ycbl§ﬂiﬂ10ﬁ,s GPI
vector to express forei e.virus grows i.n Spodopter

frugi perda ceff<? 'fo ‘g{l’l 85‘89"36?53’?11QOCE’?&G%nE’éﬂ‘P?'éS}WbemEPSWé%Fwn oxidation,

i ndi vidual |y ipagytatioa)n- prsenttical proegiings ;(hfa@hox?lﬁ@ﬁﬁ' epreh@atR] Y hdhizAtion,
gene) of the vi rus and Bllfa,ced unde cont[ol an AcNPV pronoter (for

exanpl e the poYSAREtRPR Shifasionsteanster- A[Wi@ﬂdﬁqé‘go%?f%‘? 25’64}90 Fgteds é‘l’“él as
of thero nvent efnyhamnhee ﬂblﬁ@ﬁﬁﬁiﬁnn k| o). PrPeRS SSfhctirt A%Mab@ul@ﬂpﬂo érﬁﬁjs

by any rrethod t he_ar puri fication of_an i nmunogl obu
mol.ecul e, for eg}g\r,rvg:l“’égh 32 g—rafrﬁéﬂ%fbﬁ? d (Gorgpany; Nevexttkn Ed, (1993)
affinit y, par mgubm&:;bnaw@wehmmﬁa%n OnercsdaCBf €. QoRitbh, 08N hidic Press,

Protein A an g co tog p

2008/ 081008P 8?&50{73%9% ef:%’rf? {“éz’i’g%{W'm{ 184:626-6¢ @ HOP Yy Rattan et
sol ubi l'i ty, owl b%nawwg&{m:a@t@mgggpchm que for the pur| fication

of proteins. Aterpativel preferred nmethod for increasing the

af finity [B#28hnt i bo“&bf‘e&re%?fny mﬁ@ﬂf’w@woawes for fijsion PEidEs GORRRUSINg @B gntibody, or
0123057 Al . Vhntesibididg ipeiens vaisht @%ﬂ%b@a)eéoﬁ %@Q%Id@ﬁu@gahs bagietde.

of the present i nvention can conprise a further donmain, said domain
bei ng |inked ByoRresmhodinenha Hipn kisie of e insatian compaises; ?ﬂ@a@@ egsgntiahy of, or

based on genetbrsistsUsti @ﬂo@ﬁe@aa&hmgtzﬁe hhﬁo riaa Refendet@ Wy b 8o lof RN
descri bed above, K or can b erfor .. chem cal cross-1inking

as described Fggiong ofan aqigp 9&{%1? Bwarhoaﬁprheeg?er}%qld\mwemf@y opg, gr more of
adfll L [ :sczllnnallodomlt ‘ﬂL ﬂégﬁ&%rl{f anntib&ayf M&?Q ihvg::it%ebﬁr ffrlagﬂgﬁg 3 Ivémanﬁﬁmere%ﬁ and a
anloy (0] |nven|onrraypreera Yy e | nKe a | e

li nker, advanL QYSpolyRspiidrsepicnere b faakist embgdupeatg fg%\?lapratﬂrg%@%ua@e
l'i nker conpri gRgndatisladd tredtyieitGRdihdds GisclRedt hetin BaNSHRds, adhaas e@sbﬂﬁl bf @r

Iength sufficient to span the di stance between the C-term nal of
sai'd further GUFBISP ;maplmeﬁw having the poigReisy segiracH A MHO¥Y: BYos tﬂﬁ'ée of the

invention or WH:EDREbS#h anfiBEds, B@fr@@%&l c@iahtx &Ha%aﬁg&%&b&%ﬂtﬂe Afithb ¥&d
agent can be coupled 15 to t e ant the invention or an

ant i geii- bi ndi BRUETCE GhEHt oneEoebrecHf ﬂ\ff‘a‘&r -60Rs aEaprratibordy; e fragmentgetariagty or

exanmpl e, si ngkgiaRdsNhikis pme&efdwg%@gagfsebﬁamq&éh%e vag bﬁ@l::ﬁbécﬁrﬁé;ﬁ n@e
of the antibody of the i nvention cou coval'ent net hods, _such

pepti de |i nkadision prejeinamprises aﬁé]cXP?R‘E‘éF Wueﬁthﬂwalaﬁ Bl iSecEpnsp °§étVHf§DR3 of
agent. Furthegn exgudal @3 meresttle ifVehRAULE Sa it A RANE] SovAhnt Ba8ls, 80 a

anti gen-binding fragnent coupled to additional nplecules coval entiy
heterologous polypeptide sequence, which fusion protein specifically binds to at least one

30 neoepitope of a disorder-associated protein. In another embodiment, a fusion protein
comprises a polypeptide having the amino acid sequence of at least one VH region of an
antibody of the invention and the amino acid sequence of at least one VL region of an

antibody of the invention or fragments, derivatives or variants thereof, and a heterologous



20 or non-covalently include those in the féllowng non-limting
illustrative list. Traunecker, Int..T. Cancer Surp. SuDP 7 (1992),
51-52, descrd i specific reagent janusin in whic i on
directed tOQ%gém%Eﬁ%gupled to sol uble Cﬁﬁ or to other ?F§§§§§%§ﬂ§% as
OVCA and IL-7. Similarly, the variabl e r'egi ons of the antibody of the
i nvention can be constructed into Fv nol ecul es and coupled to

al ternative | bojaprptideseqenss Rraforblyi the (ét andt\dareginnsxs thetfusien pretgin correspond

article. H ggi : feg i 198 ri

het er o- conj ugg{%m%%-lsobu%%yaﬁg%ogg (@gsgﬁ‘g?r]%%ﬁ%@ g@sgm%}?%i%%%%ﬂgﬁ& o Rafl ofe
anti body di r entaspitape of adpordef-psod@elipmtsin. i In yetrnolgr enapidimentfa fapiop protein
Such het ero-cgpj 01 ' . ' .
Ceast the. var FabH oy Rk BBl By A R i B el g pBpepide
met hod$. Addi havingathe erdinmpacid sayfiersp of pifiy eneabwd, ok esmprecdfitbie VEHhGEBs of an

described b ; . -

Fanger, Cri %/ E%g)\g)%t ii‘“r?ﬁ%%ﬂﬁgﬁg%%géﬁ 5@3%689%?201,%%1‘ Il;bgéogtgévg%ﬂ%fan
20081081008 PCHtEP2N) 05 LHPOEHS or Whiants [1DE&T] ol a Heterdidgens enlypetitide sequefice.
the present i i i.ndi.ng.mol I }

| munogl obul | BreR R S R AS TR BEoP e SPLLBREY oy Vi CR) s9mespand
det ect abl y | akebisgle sbwbe lahiigpda enseFvcanFibefragmapt)edt e tilvemtich. r dbkleic anid
indireggtly to_t i i . i of the i i Qn.:

0 Oab LRG0 BB S U BB ) B0 i,
Hen_cg, d't li@ﬂ!?ajol ogi Ex@implery rfusnomypretbltn‘s epotiechini thg livoitee mch?i_p fesions of the T cell
anti bodies i g e / | .
artimty to mupeen(ERsEhE sty IPRE Nor 4R SHYST BB ol FIsBTh: cpd (Ggoon
cel | s expressemndg, Var rS@pB Al EY) TTamoekatar uktNmes 389:63-1e (198)e datbakiss]
col | *and U1 o3ye, pesparsiuchy, T 3 A5RS89 LI 09, 86l ooy
coul d be usef 41 tor Eﬁge de1 Pvery o’? @e@i’paélu%?@a 'y 76747 &7 ghos iég%lz)’
act i vdSagent s Laeldctiyethemingpereagndry €Watsce lei vy .Celi0 Biokbl 2R e2238a(19PQ) exd

with an antib of .the.inventj. in i f4cal ly . )
cells/ti ssues%ejxsﬁ eeés??’hédaflﬁ%%%?%éx&k%ﬁ)ﬁb’o?szﬂz‘g%‘gohe |‘8gi(%~’§| 61:1303-1313
protein, and {(1960)efCPE8 adB7dLhaleg ctld/adnbet Med dAst72 héIieou)); CTiges (Lisley
Thus, the bindjng ,m| egyl e, e.g. i,0o re.anti.gen bindi 11220
fragment ther glocp" 5?2 Jiph(e‘;'éflef)i‘r ézs"gsnélg'gisﬁgg&r‘?tlBoﬁbggﬁs%%erfkgﬁ%Iegﬁp’?éee?g'.ﬁ,'l133 1144
fluorescent, (1RA1)paTNF weseponssidkenaziiel @arProaghiel idecad heed vi/SATE8A0335a19d39
used det ec ecific tar S Fn_ 15 vij.y 00 d b 5o el udi ng

T mmutichom st Frleta l gl doppor PRt U S Aot 8 4 2
a manner si m Mad 17d:1A8R: 1 489r(196800); endlgE irevagibngRidowlag agdi€smian, A &edcRiol. Vol

tissues, cells,. ot her ' expressing the neoepitope. Thus, in
a further enbz{ﬁ’%éﬁ acpﬁ% %?é@?hﬁh nvention relates to the use of a

bi ndi ng re23dtul e oAs discuasetlickedlere hertihpantibedientr intig@nbinding dugrhéms] ivardants,
fragnent thereof, fof t r at.ion.of a conposition for in yiva.

et sction of - 5 desyabyds GaborBPER ihERaT afy SR b (ianiRetl e bmbdices
to a dissor der iagaethaiedohaliliéd of thepdijpeptidenonipor vhe treitirhingasssysnping seethods
formati on of or reduging, pathol ogi.cal protein aggr tes or .

conf or mat i onsﬁ?%’%ﬁlﬁj%tct ?c"f &F rIB\??‘ﬁgmg’B@megl?gﬁ%gFmsP%ﬁ?rﬂ'égaﬁfp to the
rever si ng cogmitibotlies cfxt¢ inventns IO fcrthedhat k-t fedse sLeoag, SRy, et al., Cytokine
extra-corporal i on, of pat hol ogi,cal_, ds .t hei .

precur sors fré?n?@é)@ﬁh’ t#&s’.” 12'5'3 [18"‘}'23 n 55‘@5%&%1%%’%%[;,3 tochem. Soc.

anti body pol ypepkictenscIfIRi(s@e).an am no acid sequence or one or nore

2 0" TS B SRS SRR Ry v

si ngl e- chai n by thanhveRely cdy Rofiledt to0harkéreseheyies] s1RA a8RYpeHAPIOI ﬁéilliﬁte their
na

flexible linker, K sequence, or y he dified to add. a functi, )
ot sty (o PR O delpeoan. 1B el o s i WO SIS A ARy
pol ypept i de ohedtalistidme@itidesubiys tROER prlosided HARBRIESIct8SAHAGEN, Int., 0059 Fibn



WO 2008/ 081008PCT/ EP2008/ 000053 - 76 - nature. ~=The am no acid
sequences may normally exist in separate proteins that are brought

t oget her |n n pol ypeptide or they nay normall L | he
same protein (ggoto&gb?@gpl aced in a new arrangenent in thé’cﬁﬁg‘%ﬁb[’@oé

pol ypepti de. Fusion proteins nmay be cr edfed, for exanpl e, by chemi cal
synthesis, or by creating and translating a pol ynucl eotide in which

5t he peptide nﬁe'ghlwn@haHSWOmnmad 9i131111) henshgsithes] malyasf Whishiage commercially

0225] The ter terol.0 d t ol ti
bol ypept i de.  AEAREeT ASAOPHE B LIPAEl ot efe o BOrsperh dcisr Loabrstato
from abdl st i néstaacd, ihtaga-fhﬁtﬁiiﬂetﬁmhddaffoxt doR vt m{ﬁchi’l@ tﬁﬁhdhﬂtélohgmélhcmther
it is being co nstance, as.us erel a, "heter ous
pol ypept i de" gﬁ@s Efﬁﬁé‘é‘éélt r&Hr?QWIP’bH’(W‘ §}ut E Pgfesh 19 thed) }ﬁ% g, which
fragmemt, var icamdspords toaipdpitgpeldetitial fesh tHeSnfﬁﬂﬁia\&ﬂHlaéglﬁkiﬂl@pmtem (Wilson ef al.,
non-i nunogl| O%“&ﬁﬁg’g 1)68{%8 tid ‘69 fhe sane species, or an

i mmunogl obul i ﬁ"gpol ypepti de of a different
speci es. [0f0P26] ABusthnSEHSHE Ban B2 pfq;raﬁedd@ingln{et@@mé el Rh&iWin the art (see

anti bodi es, or. an e ndij variants, or derivatives

Fher oof of ¢ peoranratls D PRt 1. B RLT s 2 St ke lse G Wtphihe fusion

het er ol ogous pahydeempiyitdeclatted difpifitall9to Sptin@Ed e sk2refibn 6118 HaYactenstics of
non cova,l nt conju atl 0

conju ted 15 ncl udi ng. _coval ent

polyp tides HP%%?%E?o@ gregiag t g?“@%ﬁ%ﬁmés Fﬂﬁgﬂﬁa§“ﬁﬁ O%édt&r
reconbi nant | yetpi&eidnor conj ugated to nol ecul es useful as |labels in
detectio ays and. effec nmol ecul es such as heterol ogous

pol ypept ﬂﬁ@i”? dr ug8ntifegigs 8&1‘3‘6 PIeRRIE INVEHiop gigy R useddipnongsogiugatpetfprm or may be
publications M%éca&é% ledOofkLbl4 4386ty \WD nfUchiRE 244, t Baprbad SRt th&Bpeutic
5,314,995; and EP 396, 387. 20 102271Anti bodj es, or ant| en bi ndi ng
fragnents, vaPIPRAHIES Ofgne mojecylas tp fardlitaiefarget sleteghion; prfor f m}@*ﬂa Friherapy ofghe

conposed of apitieat. aghtifodies) 0 Qetided-vaakidy PAdAhtsDVariafl] drdRriRARES heleof of the
nodi fi ed pept|de bonds ptide | sosteres, and may contain

ami no aci ds ofWERIOPRaRDY lﬁ@?@@fﬁ%‘ﬁ‘éga&ﬁi&éfﬁ%@e@ﬁ %éﬂ%‘dlluﬂgcat‘ﬂﬁt"l’}%&l’%@camn

may be nodifi queiqym{batural processes, such as posttransl ational

pr ocessi r}&f i)r by chem gl fication techni ques which are well

known 25 19431t he aﬁntpar%%ﬁ ABPYips L A5HEe A ink Frrements repas: | 9 drEyptives
texts and in gRref detir ﬂneéhti@'@riﬂk@rE@B&ljlig%&d%'therﬁ’ﬁeuh@a@en@?wﬁkﬁﬁuﬁepudcs
research Ilterature Mbdi fications can occur anywhere in

anti bady, i ncP{?Eﬁll’r?ger{zH’@eﬁaéﬁ‘ﬂﬁeﬁé‘P@&&w%@l rqsp@sgwpﬁgergﬂhangqc%mglwgptﬁg or
and the am noppg, carboxyl termni, or on noieties such as
car bohydrat es It wll be appreciated that the sane ty

modi fi catlPO} may Deonivasiss hatiare pauniginsgnc U@P%F?R}’eﬂé@?'eﬁglba@le%bv@rb&Fn
30, sites in @il d”&@crﬁi@& iP@E e, ﬁh@&mr@n&y\beeom@d tQWmﬁﬁdﬂiééQﬂtc@hﬁntwnal
rrany types of nodifications. Antibodies my be branched, for exanple

as a resul t of°'RBPRPRTIHEE PURMUARIEXINA ERRIAEDE BreteiyieKin @OTlgRY 44m g produced as

wi t hoyts branchisig préa¥iad.| The RMBOGERESE théleisé?x"t eher &Y 6k hfedantal PAieading
may result from posttranslation natural processes or may be made b

Y,
synt heti c met W8y obtapsuhdarysateRisPCtPEPIvD of welp Bynunotoxyas are those described

Modi ficationsgy Bgéry@%mﬁﬁgtdénamom (wmla@wo%d bf‘p%gﬂ' RASUhAI TRy 12 (1991),
ami dation, coval ent attachment of flavin, coval ent attachment of

heme noiety, ébvélent attachment of a nucl eoti de or nucl eotide

derivati ygsepoval effe ol@aRIRRd f?zt.uoﬁ pkét&h%a‘}r fubth@ éﬂmﬁ’;ﬁﬁé é(%ie'a%/a%lc linker or

coval ent "attachnment of phosphotidylinositol, cross-I|
cycli 28tion, dle&iaks pitkefoppradeinases. These spacer mojeties, in turn ca.n be either insoluble or

soluble (Diener et al., Science 231 (1986), 148) and can be selected to enable drug release
from the antigen at the target site. Examples of therapeutic agents which can be coupled to

the antibodies and antigens of the present invention for immunotherapy are drugs,



5 formation, denethylation, formation of coval ent cross-Iinks,

formati on of cysteine, formation of pyroglutamate, fornylation,

ganmma- car boxyl ati on, glycosylation, GPI anchor formation,

hydr oxyl at i avp 2degeiieoat i on, net hyl at | on, nyristoyl ati on,rcaxireds/o0ess
pegyl ation, proteolytic processing, phogphorylation, prenylation,
racem zation, sel enoyl ati on, sulfation, transfer-RNA nedi ated
addition of am profeins such as 1Q,. arginyl ation, an

ubi qui ti nati oﬁacp((l%’géges le&tms ?’?%?"é?‘ﬁs -'llﬁf'sfiﬂgét“(}p’ew %aléeca?tgqgate to the
Properties, Tanifhodies em:gdiﬁt@ms Mh#reﬁﬁﬁmﬁo@mauww@bMdsth@é laa%nﬂuy

Ed., (1993); P ttransl ati onal, Coval ent di jon tei ns

C. Johnson, lere cg’d%srr??gf-’rsﬁ@sas %W“WP&@ ‘%’Q‘E"m icipy ap 9’ astings { @fmg
et aI X Met h Em]zcysmd ldhﬁ eaﬁugatka @AWes RatdnAferBt ofl the MVEntdY A62de g,
Sci 1 48-62, 992% 0228 The resent invention also_proyi des

for f u ion pr F‘f ihi§° i B55aRFe Pesieralile thaa thsrsigpepgiing on such

fragment, var fsfis a@[cuﬁ@:l’yte\/ﬁbthw@ndn%l’\ﬁﬁf as ﬁﬁlﬂh@ ﬁﬁt&hﬁﬂl&QODﬁpendmg on the
pol ypeptide. In one enbodi ment, a fusion gé {% l of the invention
P&

conpri ses, coRSPERUISIESDISe, PN BRpIticEsmay, Ut 0L tfET-y Fepegh o and B

havi ng t he anbit€iclademittiSEAIRRERPE ar@ Py BB indmniRbBe@by. t PefeMbl 418 GhdPYange,
of an anti bodz of the invention g the am no acid sequence of any one
1

or nore of 20bhighiseergy 2 pwiiesrivcinis . Byamnlsdf ragioisotapes wihish cirobe tound to the
fragmapts or Yaftoart & LA of lzhe ﬁﬂ/gntﬁmrfﬁltﬁérﬁﬂe Wﬁp%@é HPEH, bgt%:%not limited

sequence. I n angthey embodi ngnt, a fus|on,prote or use'in

n

di agnosti c antd tk eht Heru, ibt hBYs Adi S| c&eed?dre:delne Cqunmeg@sqt:cagesm witieh

Soapenee o Sk @R oo RLEHL BT SRR B o
fragment s, vaef thatnyention, devdlhatck vbs anmmrmfmermeuﬁhﬁommW@bio&mZ& can be
sequence Of ani i b t‘}{ogeop (grdirhlglﬁ S}Z/Jl'l 1CIR'LRS Erg?egt IB?%E,%EE%&E person

ﬂ?&m &
fragnents, varia or defivatrves thereo
pol ypdpti de seqlissho¢he drmgnese epblydicientitic ofthemrvermonmnqmdnigemm onmwfphd zbese

a p_Ol ypepti de%&@ff e'agantupgdliﬁs%ﬁ%egsﬁ 51dt(1)1§ %?Hes 8ndll‘fg Ve to\r/ n?@a%g of [he protemaeous

anti body of t resen erivativ
vari ant theremfaterlalnuelé het er ol ogous pol ypepti de sequence, Whl ch

fusion PIs 8 n sp .osé lléd%nﬁal gﬂ%\nﬁ hoidié ﬁtggtgzo n@%tgso%a%a?soeb% ﬁssggxg]teg'usdng

di sorder -associ at e e|n n ano er e usi O
conprises a p® Ivgcrp@pbf td:ehrhcams depenihiog anitiraekcted agant el eonpfgaial. Femasdmple,

one V reglon of vent i.on and. t he_ _am.no id .
Soauoale St CneSHulls AR bR reBrens e Mok R Biiink B RBIRS vAR b rivagpe
fragments, deesteraf biets sush ay &mlmmﬁ\I-hYckﬁmtﬁqclnanﬂe asthreSiavitlpgoningatdivith a
20081081008P 8/0 0053 de .se nce. Pref
Cho Vi1 and vERGRe It e phberedtE 1o B S e 3 SANTRG Sactl & R hidtea
source anti boblgxel(l,opr dyFeaction with dnr Bothisayadnateh ipedfersifie clforasedin-jsothicogimate.
at | east one Q of ..a di sorder oci.at ed prot.ei.n et
St har - enbod AR P3P fhe Bho s SR tiElen BRRGE PR RAfE nr afivi s preot
treat 2ént net hﬁﬁsmdcxsmh(asaqﬂem&rdenanmlngummnar pol ypepti de 5 having
t he am n? %gljd se ence of any _.one

t

I 3

e a8l oo aHEn St TR Sulhir ok, aetiotn st EHEETe
m)(rj e OL t he l\/ﬁagﬁﬁmim ofiriaars, angdrbmﬂqes tImteoffbagﬁ&mf aE@'[ catwgaaatt@atihgﬁ@ﬁé or
an a etero QuUsS e | S uen er

o fve R3at b DOt Gkt useebamp arl o) MR IR Gisaiterghe
il i nlgl e sour g edegrﬂlopineﬂtly)r bﬂi’greﬁﬁﬁiloﬂzrneﬁ@lbgfc?ﬁﬂﬁﬁsﬁd)s ptxt of a"\ﬁuﬁdalltes’lfng@fbcedure

UIC el aci cul es nc ese usi on rotelns,are .a

Scomifsacy” bi> tRedriing (8 Aca s s e e Rlen) SR SRR IsR TR Detection
reported in té&m bd feilndted ‘byldﬁﬁﬂ)llt@ethé walibydy, of attpen-bidelg ﬁrﬁ ERBNWFant, or

(Capon o1 al . St Bossa o e aSenes it Raie et SoRabty ielude



30 [0231] Moreover, antibodies, or antigen-binding fragments,

variants, or derivatives thereof of the invention can be fused to

mar ker sequ%gﬁ,m,ﬁmh as a peptide to facilitate thei rpdyphdobsfbdsOn
or detection. In preferred enbodi nents, ,{ he marker am no ac (?
sequence i s a hexa-histidine peptide, such as the tag prOVIded in a
pQE vector (Q AGEN, Inc., 9259 Eton WO 2008/ 081008PCT/ EP2008/ 000053
079 - Avenue vaeSist SHEPICR, Prosthetic , Eroups;] Huoresgenh gnaseriedy, slummsgenbfmatenais
which are compigh@bdc¥niadabiad e fﬁi &

Nat' | Acad Sei BAHE- A fR s LS et HEEH&§%§£“ { gtipytous
provi des for @éﬁV@théﬁﬁmbmW@htﬂs cﬁndmnmheactlu@pzumnwmnemtal @nkhesee, ¢.g.,
peptide tags lpﬁ@fpélt N4, 24150 d t

the "HA" tag, which 5corresp bl ﬁgﬁ%t%qgﬂnsqgﬂléh[&nblg&érfﬁé&dmﬁ ﬁsefdruse as
i nfl uerﬁza henﬁ@gmwfimimoﬁklm '@l the @wshltemieetuonal Exazr(ﬁédslo&ﬁxt%c? exzy8i8# Jrclude
and the "fl aghekagq Sroidaus| ared

nmet hods t hat a‘rnres vvelS]fg nO\an‘iHi’IS ﬁﬁ&{ﬁh&{ g‘t“%b‘?‘z gaﬁgggm%m? Orlﬁg%icg ghrfcsmrase
Nos. 5,116, 964xamidess of 28:i18bl8) PrOMEtloprgmpseomplcEsatnchﬁe céirepfaeidiisoton and
I's made may bgy;g dﬁfﬁ%lél I e 1h&.sear

bi ndi ng char ac‘tqefr?llhg(tgtlngs 0 Gt R I%{?I’Ign%glr’ﬂé’ egt rh enl{:l%%‘? ng"nflocﬁglfcmne
fusi on pr ot ei Auprgsaeine flupresgedt e&oﬂe@ym&teo rhodamirte, de:lhlordtnaznwlmlasﬂuonscem

0233] /it i bodi L
on- con) Ugat ed b il o HERE L ST eRe 3P ) ARalEF piebig imglogea g
of nol ecul es, examples @foblphwnmseem weatdriaber iaglede lwqu:rampéumﬁeﬂxs, ol deheorin; and

I I t It r 14,00 | ngor t her apy
g;) I?(I:lg e15 8att3| erIJ Soigﬁt %Bacq% %ﬁtre{ﬁmcl%ﬁl' n@ﬁ#g%%n%nt S,
vari ant s,[08¥] der i van amdr,mmmkmbfndtngéragmmmm @aleritive fibebPalscorn be
conj ugat ed ei Hggcftal}?f 2Bbikd 9§ c?ljptiiﬁé it cfléncr ?trmﬁ)escen\{momp Aa! t[‘llg grte!s;e%cc ots the

per f or med.
15 chemiluminescent-tagged antibody is then determined by detecting the presence of

luminescence that arises during the course of a chemical reaction. Examples of particularly
useful chemiluminescent labeling compounds are luminol, isoluminol, theromatic

acridinium ester, imidazole, acridinium salt and oxalate ester,
[0240] One of the ways in which an antibody, or antigen-binding fragment, variant, or
20 derivative thereof can be detectably labeled is by linking the same to an enzyme and using
the linked product in an enzyme immunoassay (EIA) (Voller, A., "The Enzyme Linked
Immunosorbent Assay (ELISA)" Microbiological Associates Quarterly Publication,
Walkersville, Md., Diagnostic Horizons 2:1-7 (1978)); Voller et al., J, Clin. Pathol.
31:507-520 (1978); Butler, J. E., Meth. Enzymol. 73:482-523 (1981); Maggio, E. (ed.),
25 Enzyme Immunoassay, CRC Press, Boca Raton, Fla., {1980); Ishikawa, E. ef al., (eds.),
Enzyme Immunoassay, Kgaku Shoin, Tokyo (1981). The enzyme, which is bound to the
antibody will react with an appropriate substrate, preferably a chromogenic substrate, in
such a manner as to produce a chemical moiety which can be detected, for example, by
spectrophotometric, fluorimetric or by visual means. Enzymes which can be used to
30 detectably label the antibody include, but are not Hmited to, malate dehydrogenase,
staphylococcal nuclease, delta-5-steroid isomerase, yeast aleohal dehydrogenase,
alpha-glycerophosphate, dehydrogenase, triose phosphate isomerase, horseradish

peroxidase, alkaline phosphatase, asparaginase, glucose oxidase, beta-galactosidase,



[0234] I n particular, antibodies, or antigen-binding fragnments,
variants, or derivatives t hereof of the invention may be
conjugated to therapeutic agents, prodrugs, peptides, 20proteins,
enzymes, Vi mGaws/odiaopi ds, bi ol ogi cal response nodi fi er $CI/EP2008/000053
pharmaceutical agents, or PEG [02351Cogj ugates that are inmunotoxins
i ncludi ng conventional antibodies have been wi dely described in the

art. The toxin be coupled,to the antjbo ies by conventj onal
coupl i ng t echd %all}lé?g %y R PBRRS n@u@éﬁgﬁl’ Igiééngnﬁssxgchw}ﬂqsgﬁgd

can be pr oducaehtﬁsmha&tefmsj oDy, gse ddt B&wﬁ%ﬁ l&g@b&ﬁnpﬁfshégh@/ BEIESREEC
i nvention can b n_a. corr.espon 0._.obtain suc

i r nnunot oxi ns™® g’rphtefr\%oyo% CILI?J‘E %ﬁh%&x%ﬁ@eéwq%%@cﬂ%@ﬁy Blsg| be
by Byers, Se m'amt‘@llﬂ‘eﬂ by vBhusll com%ax(ls'bﬁ%ﬂhe &xtent 6F @R E/IHGEOF a substrate in
| munol Toda¥ 199‘1%. 1154 %C{ZIBTEH e above described fusion
protein rmy fu?T?f"é on gy ripwady pepaed SHHdadEi nker or 30 cl eavage site
for protdinasges. masmoﬁm&garsoh@h@:bmgﬁshed {sidd Mol of Eaﬁlcgﬁbf%ltﬂehﬁﬁmunoassays
i nsol ubl e or qubIe 231 (1986),.148) and can

be sel ected t e‘ﬂ‘&ﬁ‘?lé lﬁf"r’ﬁ lo?céllvﬁlﬁg%be}“?%'ﬁ’? é’ogﬁ’aPF @'é’rge‘é‘imfiﬁ’é fragmgwy variant,

site. Exanpl esr @krivdios aﬂ&u&ﬂ qt 49 Bkl cdu&amhebanmuyltﬁfbug@ thd&se of a
anti bodi es and antl ens F@‘% present invention_ for 1 nmmunotherap
ﬁb‘éﬂf Ep

are drugs, $%68/ 990 Fsample.goWemtragh. oiBiot 5’{5’@%’?}‘/35 of
| ecting, and ma&bmﬁnunﬂibeaﬂr Bgsni Trbmv)-@' Chursbn h@dzﬁ@gunugﬁ%ﬂz'écﬂmtqbé% The
ant i bodi es ang $nt|$ ns. of .t he p{)qeggﬁn vention include conpounds
which are cl as8f¥&EP" §°‘f“8tP'e [Yiargh, Pli’gsls JRFOPPOREdnDY BFH5FENGS lesrein). The
daunor ubi ci n, raﬂnﬂcﬁuerlbcbtaﬁet tahChe ddledtdl B nleastl DLIGAHE HE bl YmEeditd! G2 Asa
ant i bodi es or an% g 8Hf the invention for, e.g., 5 imunot herapy,

certain isotopd¥ HOP SOWIE S atrdiqFaY ot her s dependi ng on such

factors 48242]3uk0CyA§axdibSﬂ)F obatitigeR biadingEhabm s, v&ixﬁﬁ'drﬁ&ﬂvaﬁwm&%ﬁc%hﬁlﬂe be
Depen ponse, sone emtters may_ be preferabl e

Lo ot HBrS. 1 nOGEH A AL Senk TRORHOR, FERGIA TER U 4740 Bp Yo d e

preferred i n 1aRTEATed Seeied Phhesd bR LAESE Afached BPthE arftdBGPusidY Sibh KBA[ &h)élaﬁng
emtters such as nBi %x npl.es, of radj oi sotq;%es whi ch can be bound
dififyls

t he 10anti bodf@8PHes Ridangpeneptacstiq\asil (OFAD o ethylsngdiaminptetraacetic amd
pur poses i ncl (Etgz]:Ajout are not limted |1 D131fa676421721231147109111 to

At S¢, Pd and Re. Qther ther apeut| c .agents
V\/m ch car[%ﬁlté] coupl h?lﬂuqsrf@r BRERHES Ml adetic igyan anfibofihgyAnggen-binding

anti gen bindi ngglﬁdn@gm ok Banvatve takred faee WwdIM@BHhQBs, ¢3S A‘i‘a@:ln'eté\ﬁ "msnydmim
and in vivo ther oﬁ% iC rot ocol s, 9? e kpown, or can be easil

ascert ai ned, aF%"F‘W Fyes i Canger %F{apy"\a’\ﬁbM@WDnal Antibodies
appropriate t hﬁd n%saarrrheila@y S Rieiste et B t(B&.)AMD. PEBYS4IELlaR R, Liss, Inc. (1985);
B et b hop o o 0k Benl oo e e o,
of the protei RagAS enm(ead RMatdesBbifker, Inc., pp. 623-53 (1987); Thorpe, "Antibody Carriers
25 Of Cytotoxic Agents In Cancer Therapy: A Review", in Monaclonal Antibodies '84:
Biological And Clinical Applications, Pinchera ef al. (eds.), pp. 475-506 (1985); "Analysis,
Results, And Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody In
Cancer Therapy", in Monoclonal Artibodies For Cancer Detection And Therapy, Baldwin
et al, (eds.), Academic Press pp. 303-16 (1985), and Thorpe et al., "The Preparation And

30 Cytotoxic Properties Of Antibody-Toxin Conjugates”, Immunol. Rev. 62:119-58 (1982).
[6244] In certain embodiments, a moiety that enhances the stability or efficacy of a binding
. molecule, e.g., a binding polypeptide, e.g., an antibody or immunospecific fragment

thereof can be conjugated. For example, in one embodiment, PEG can be conjugated to the



[0237] Those skilled in the art will appreciate that conjugates nay
al so be assenbl ed using a variety of techniques depending on the
sel ected agent to be conjugated. For exanple, 20 conjugates with

biotin are wepsgedos. g. by reacting a bindi ng pol ypeptricegprydotfvosss

activated ester of biotin such as the bggotin N-hydroxysuccinin de

ester. Simlarl y, conj ugat es with a fluorescent marker may be
coupl i ng, agent, those listed

prepared in t nc .

herein, or by %ﬁ"% t%ﬂ%?n‘“’t’eé’ P [ooRGTEATS their }H?féfféf’hm‘y Leong, S.R., et al,
f1 uorescein-i sgtdnz@waoammpgm W BFRSDA,. RAE 551 B06H)Ss WO ¢/ al. Biochem.
ant i gen- bi ndi 1(;,la:(aa{g_rner1ts3 %la:’ad%a&é or derivatives ther eof 250f t

i nvention arer}'g? paPedn3% gous manner. 10238] The present

i nvention further enconpasses antibodi es, or antigen-binding
fragnents, varvlant §pmposit&imsian®Mmhe«$sdmeeeof of the invention

conjugated to a diagnostic or therapeutic agent. The anti bodi es can '
be used dﬁ&@iostl cMorspven, th opressnanipiventiomoreldter 6 heontjewitibmp reemprising  the

progressi on of rt of a.cl.inical

P ocedare 30 fAREHER ARG nAkARCEE. BRPR rsRlad g Bab PR IR e
and/ or pr eventrasent nragnmlmr cberniselt dedmativantheof, acihk |pbtgrhmlednylc c@ettpt @il of
t he anti body, en vari ant . or ative .
thereof to a (51% t ecgﬁtl)oge ;ﬁd’% gﬁgm{l&b%ﬁgﬁ RIESGY geeliey éﬁe}yeﬁ-g}\&ﬁgtcgrﬁg%sg a
i nclude WO 2®b@‘&'@&hﬁ%l?@f¢@ﬁ2@@8ﬁéﬂ0ﬂﬁ3enn ‘Sliemical dlerivitive BirEybES3 molecule
prosthetic gr erial Ium esce | s,

bi ol unll‘l%nescen'(tPljfé ﬁ%c{mafnls 51‘33&?@5&:@%@ fn\(?lee?na Il orﬁl&@f?%ﬁ %ﬁei gjecule.
net al s usi ng Barh voistipositinprove theswlubility, hrib e pbrogsion,ad of the base molecule,
nonr adi oacti v See

2701900 1 or SRHVERCRE e Al oS uiES e Fut ot gt past Bogpote or
use as 5 di ageuest i t@uciyrdi thagbesm)nmhmlprMarmom,\mmphaﬂnaceﬂxmhtﬂnqmsmbn
sui t abl e enzy rseradish

Shosphat ase.  Pots areitaleE 5] ChapiR e Saek vl A1 Mg prptepfprons
sui I:I ab‘l}5§ pr ostlbgmhdxog gn ﬂmmtexu!nthmoft’meﬁl’lmhmdwusﬂmampmtoﬁll Fbohexainple, fafase in
avi di n/ bi otin;, exa S sui tabl e or escent erials in

unbel 1 i f er one 2% e&%gr?eengc?gg‘rllﬂwﬁ 55‘5%5& P ?@%ﬁ%&o@%@?’ésew%&&dﬁ?ﬂ’gﬁe group
di chl or ot ri azicomsisting nﬁsrﬁdlhmgemc moﬂnculei&nd«??ﬂ:@ml andbddiss] ael @mbinations thereof.
phycoerythri N8N exa t, mat er{ i.nC

e ot beisfith, ORI prefortel MBS R REN 1 BbEh oS refiGy HaTh0ot he
and aequor i n; badbhgexalepllgse. of astiliotilor eantigedi biading \fexgmantetherbf Ioﬂdlhwﬂﬁsent

1251, 311, 111l T 23 nti bo

oot L ar PkRioRor 38 ks alk e Biline "tap By B s AE Pinding Spdheties of

| abel ed by coet omeghértof] the aclyhardotideritineween br mentlbotfmie prebemt bwe:ﬁe:n(fa the

of the 15 cherrrcllutrp)n a%nt ta egatlbo |stE ter %t th

det ecting t hePPpPESERcE of F Ui’ & “03}1’0%‘ %“@r}i gt‘ﬂé’m"c% Pgee

of a chem cal progastioronf ABtaimer's Sisedse;pfoe tthd:athélfolra)tlousﬁ‘fsgﬂnptoms associated with
ounds are lunmn

Chor omat i ¢ ac AP LS GaE aP T Se Grogre=b F artet Lo of dlgbsimses
est er .25[ 0240] Ghase)for tfbre deterptinihgh awdubjebt'saiskafok idaedyhingd A l#winege rlideasadi Seid
fragment, var Ip hceu{lcal composition can be designed to be administered intravenously,
intramuscularly, subcutaneously, intraperitoneally, intranasally, parenterally or as an

aerosol; see also infra.
[0246] Hence, in one embodiment the present invention relates to a method of treating a
30 neurological disorder characterized by abnormal accumulation and/or deposition of a
protein in the central nervous system, which method comprises administering to a subject

in need thereof a therapeutically effective amount of any one of the afore-described binding



20 derivative thereof can be detectably |abeled is by Iinking the

sane to an enzynme and using the | i nked product in an enzynme -

i mmunoassay (ETA) (Voller, A, "The Enzyne Linked | munosorbent Assay

(ELI SA" M aveligbsaagscal Associ ates Quarterly Publi cat ip@fime2008/000053

Val kersville, Ml., Diagnostic Horizons_g41-7 (1978)); Voller et al.,
.1, din. Pathol. 31:507-520 (1978) Butler, J. E., Meth. EnzynDI

73 482-523 (198 zynme | mmunoassay,

Press, Boca R&% i‘%‘f“leﬁlagg{’?dﬁ?@l s %ﬂlmon 5 "&f’toﬁlm CGI{SleéhE)mStEﬁZWE“O“

| munoassay, RKyateh "BaablogicligsRlef 508 1des bTE N6 1ZNRR 1o Witelindrs DARMRmild
to the antlbod wi |1, react V}Jth an appropri,ate substrate, prefera1

a chromogeni c® MempErmery, tqnioyiempeRg hirgientia Lewyhpidistesa équﬁpWSease
noi ety which Qak'sliesestRl Bhls@ahgef Olis@XAFBhRPhillY aSPREL &@M}ﬁﬁms‘érésrﬁmylozd

fluorinetric or by visyal means. Enzymes_ which can be used t
detect abl y | aBRFioRaf; o qVE’édySyF‘ﬁ@P’ﬁdemuBU’t“faé‘i’te %"'ﬂ‘lﬂ’mﬂwng‘@ns nﬁ?*%ﬁﬂ@

dehydr ogenase Cr&i#t26108)/2R6WDEadse W@S%&@nha@%}nﬁﬁm E{Teﬁﬁegéi&ﬂ Gl HESI@@:E hobia,

yeast al cohol @hydrogenase aIp a- gl .ycer ophosphate, dehydr enase
tri ose phosph&fesi Edwkr §RIEPSHoPEEPhENISN FI%§<|9&19§§15= anquénmwelar disorders,
phosphat ase, a&ﬁemglb?me dis6rabis oseupméx@ € neuPGihaduli| B34 qf'%a@dmg Wbk,
2008/ 081008PCT/ EP2008/ 000053 - 82 - ri bonucl ease, urease, catal ase,
gl ucose- 6- phoSREFEHE IR ORI nougIAlRleSIFA Hisesee, aswgotrauma including spinal cord
acet yl @hol | nesfi@yapen etk qea}&pythmt ﬁ‘aﬁn,dﬁ‘éd%d aeusleglcgemﬁpﬁamsyaﬁﬁﬂc

by colorinetric nmethods whic a chronogeni c substrate for th

enzyme. Det ecfisgidetinylesn éjésoﬁjéfsa%%ﬁ%’ﬁ@&mﬁyﬁﬁdsmﬁmb’ﬁmﬁmalw O‘FSCUIaf
the extent of JaRGYEBRkG-FEAG HQRerh, dysas Tbkdshl Q}duEhe‘éE%gaésre' SRE Woldtnent
simlarly prepared st andar ds. t510241 tection may al so
acconpl i shed J€PHgrsa1g dreass ofat f=ée}trabmelaplpfewsiem{%ﬁs@@scratoUnless stated
f ?igpnéﬁt Yt SRR G o RO BN b RO ool O6r ARNbRENRR e
the ani body iTFeisgeeablydetsie of a radi oi munoassay (R A) (see f or

exanpl e, et rauby, e se sE'd?Qhé)g{S%%n?flnvcxjct%nR%%éﬂlMQﬁﬁﬁo%@ty Yor chEMERLiAng

Tr ai ni ng Course on Radi ol i Techni ques, The Endocri ne

Soci ety, (Mar 8pman ggplies \ﬁwn %Fﬁrgenwi@bpﬁérsa@eewwtq dfeprduce spid antippdies
The radi oacti y@siueiiBPR &ad t@%m%y%én?ql ?a/osmﬁlsthbﬂaﬁédﬁéélf}g or Pébert@dly in
limted to, a garma counter, a scintil i on counter

aut or adi ogr apFifh PpidstYVhgse &nwwytemdhd B EFagEWLIb R ARITHIBOTKiNgMENNG response
vari ardp, or deJ inaelelSordiebf e iRy P tRCdisekse, Il !

usi ng fl uorescence em@%tl ng mgtﬁaé I's oggch as 1?LS%’EUEl Iga?ﬁ%%’gt}lsa‘b@ ﬁaﬁe to be
| ant hani de sePirssted ThiisessesocairEng 2in e vancecagh decapes, ehis kapwn.obrispaciyity gf

such nmetal chegl.atih

(DTPA) or et hgjl ened ?ea%lfsﬁg{%? ?@Jggéel :alg%ééc |1d %ﬂllgﬁalg ; i %%ﬂ’%f% n%&ﬁelg these
for conjugat i At§esy dierapgutiosdy er preventiveln activisaniiondies conld a'znmpegeﬁe Hieragierigjated
20 fragment, Ye@fﬂcﬁ&{s’of ‘H{e iHeunY S stebPwith flsFt to%l@c lthe KRRWRent S8 Endo enous

e.g., Anon etal "Monocl onal  Ant 1 bodi es” For ot argeti ng
In CafSer Thepathsphysiolagingmenitio Harianisand eavd] thes mn@b@amebemﬁéﬁagfweahh atan

Rei sfel d et ahdvaﬁ&g% é TBR the daarfl & mhﬁreéehtslﬁvenlngﬁ arc%!%ﬂﬁ y a]lagrhcable

Hel |l stromet al., di es For Dru% very", 1n Co
Del i very (2ndf®@1e)abo%@ﬁ5ﬁ§;h§ﬁ patient gropm @re)(amﬂaﬂt:tée agbe 168163, 17916/5 Sogpodﬁl‘

623-53 (1987) zndhi c'%‘ﬁ'ée r t:
Cancer Ther apam:1 H%IHSP s , hpﬁp&% (I)Tlhagl f&tm%ﬁg%?]e%sé 1&5@%&' (%ldpﬁogl caflf@ny
And d i ni cal {sqné,l ixlsetfbmxamm% meﬁ@rete@rmsalcon{oemgtwp alfgsationy,Salgemions of the
(1985)3 " Anal ts os er ap
Use oP%Radi ol gcgéé déf%i%pil Oxgod*flgau Sm% Hl%Pafnbx\{se %noc bm%rﬂ Elrest,
Ant i bodi es Fophe@atmienllmre@ms @?deﬂmbzfrmwlmpyysuﬂmlchhmmaets oébndogm:as protein.
Academ c Pres 3 . P 0
And 30Cyt ot ox:fhc ro%g rotflJt ges g %?‘g‘i%’%‘ieﬁtg%y;%}g‘iﬁ%ﬁ“@%ﬁ% ‘fa 131:1'%?%:9, EO%E}%“?& lto be
variants containing pathological neoepitopes that deviate from the physmlogy, see suprda.




WO 2008/ 081008PCT/ EP2008/ 000053 - 83 - bi ndi ng nol ecul es of the =
invention to increase their half-life in vivo. Leong, S R, et al.,

Cytoki ne 16: ; Adv. in Drug Deity. Rev. 54:53 -
Wir et at, vé&oc%em Soc. Transactions :512 (2002). 3;{(1%‘%%}08/00%53

Conposi tions and Methods of Use 5 [ 0245 reover, the present
invention relates to conpositions conprising the aforenentioned
bi ndi ng nif¢dul e, & garticelan tisoligrapeutianpplipetionsi indidegtufioa giveasts, tilftameadtory

pol ynucl cot i e e se i @l oF HE TR adiit Kol ke MRS o8k Jipeon's
the present i misersei dlickinydifease, hBememiapmithe LawphBodies; eBitiore adideyises  including
derivative escl

accept abl e ca e chem cal a es a
nol ecul e 10 t%ét_f‘{f(ezlg{r]l_m%s&{apaﬁ b TONEr VR FERRE #eaﬁtﬁa’ﬂ’ i 8¢ tfﬂli%tsyﬁ?r% Hrgphy,
normal I3 a parbrtipbbasdieddprseation] dmktemual hdsponeitions withy Pirkipscssen tiiked to

Aternat i vel y RN TolbRESaTt i trRErPoD) doRrie: eriebet cnpfoid
'Itzhe Ease nol eenlglepemy ohéld bméie]ﬁlhﬁalmt , Ciobyt’ sQﬁrrfldr&ﬁe hegaitdpteesthli@emorthage
. compri se PPOT Baen Pk S G gl Wt P RE e L Pl
dependi ng on tdt@ali ntlemosie dasusellofs tghﬁccpimrrmalﬁ)auﬁlmk ﬁz@@t@;‘lfamﬁlm anBlloid

exanpl for u in the treatnent of Al zhei r s di.se se
addi t1 Shal g8 ““rré?})agﬁla@%?‘@ﬁmﬁ%%"?rﬂ@* B g ety et Bpai pastoneof

or gani ¢ nol ecthedsllowing predbadrpracihd m&mwumanﬂy1@16!H%taiﬁw)pﬂB (% rar1Ref chains
Herice, in a paf.tl cul ar lﬁrg?'f e)rr?ﬂ'b :%10 |n$nt th rese nve |on

rel ates to th& usB GroFRE Bi’nai dgbgavye. g‘a nshnt Tﬂi“@%tﬁ"
bi ndi ng f r agmetunt-Prealbarhing)f Awpe-Apt €($&@ﬂlipo§ﬁbtem WQDWAQJ&AQF (Aﬁoh@oﬁabte@ll Ag),

one Chereof . TR LETIGEAoP G eind SE (GrsaanhGE: brgpeph Bets ampioid

presents i nven(Amplofdorprécasop rpemainit B@ﬂa-aﬁfyloadma(bﬂﬁz-@xu&mgl@bulﬁﬂ APIP (Prion

A 2hainer s aPesaesCRPRenet el AB Rt o Sl Ao G ey e

Al zhei mer' s dilaediag; Ahdsd QLWﬂﬁ&iﬁ)g AMer S((Kl’e%d%ﬂi&eﬁlﬁ U@«&C'(szcwfemn), Abri

Subj bct o 11 sIAPSISORT GIDREPN Ph AT by ¢ el Rl iptp) sfoveonsy t L

phar maceut i calAnawReoshathiod. M@anbhezodeﬂ gﬂer, Boxtaemadier mpﬁﬂ&feaﬂlatol 2003; 16:
i nt ra\r/énousl Y ggt ramuscul arly, subcut aneous| y, intraperitoneally,

i ntrarasal |y, ’()' ‘enterally or as an aerosol; see also infra.

[ 0246] Her[es49] i n on& peitlealdt Afvaktagde thy &S@pﬁunb BM@6dch Qp ﬂfe%lr@%ﬁﬁn\teﬁtlé‘h lies in

met hod of treati.n a30 eu Q|O cal dlsorder characteri zed
abnormal accu If?f? n B gotisof Banemany eqt lﬁ%PPP ath‘f%‘”@’é’ﬁ%‘*‘&‘f’al or

nefvous syst eslinivity mhuymemm@bwa@nﬁm &%, Wi eHrtainQYaBilitY cé}:aBlié RF fedentifz a
need t her eof t‘%’ﬁ ey ef fgétl Ve arr%gnt of any one of the

af or e- descri bé Wétte 87 CEEGGEEGE Z%@fﬁb@@?}%‘m“%@f a clinically
mol eclses, antabigsdi eﬁeasa,rﬁrlam&ymgahe/ﬂmbﬂoaﬂ 1Be Secudfde WfS QniceBY hfanPést

the instant inventi he t eur i sorder |nclude but
0 ot o ¢ et e el aiiated aRb Ao ieay duprssiuly e Braah sorati

fronto-tenpor aian@em Nid, dhe ch@Mzdﬁaﬂm@h rs@aaem sé?@o‘tx'@ltjﬂ&ﬁlﬂeﬁecﬂbéﬁ?ﬁﬁ the high
Pi ck' s di sease E}s% ? di sease; congophl i ¢ anyl oi d_angi opat hy,
cerebral anyl Bﬁﬁal 8 %%%&aFBft mpjseHe &y Beana phvmatinyariation ‘Pﬁﬂéﬁ‘@flable regions
dementia, Hunbfhgh@ibody.D sease, Creutzfel dtakob D sease, AIDS

dement i a | ex, depres anxi ety disorder, phobia, Bell's Pals
epi | epdy, [g?érqnﬁephal'r}t"l l‘é“’“’#ﬂﬂ? {hat sely Efflér”b??’%‘-’ gnm*a%chﬂvap%he%ﬁfd@atgg by
neur ooncol ogi gRhnsdifSRIERT &, otHér%H}siBlé@RElSproféﬁid r VAR Cthddired 18 Wed§Se of an
i ncl udi ng stroke, neU{0|nnunoIog|ca di sorders, neurgotol ogi cal

di sease, neur BiPIFRARROIOGICAL IR AlFIEpTeASTion & glso ob sie] Wedical paIPATaNGe |singt s
neuropat hi ¢ pghAifieds dbrdidelablyRLeRe® BhaRd oPAL AP RONE MBlgH Be clinical test




[0247]1n the sense of the present invention, a nethod is disclosed *
for characterizing human anti bodies for a | arge nunber of diseases

and to al so aid anti bodi es subsequently in or y
 agnodts A AR g o3

t hem di agno t herapeutically, é preventively |

pati ents whose inmune systemdid not rée £t with a correspondi ng

i mmune response 20 to the devel opnent of the pathol ogy of the

di sease. | n pahasesul 3o totdpeak, Wifﬁdlem;a,veccbmalkiﬁtyemmaeﬁe;dbxhty tivealhedy been

occurring at a becaus. i s kno the r tivi of .
the i mune syg{;’“%%@?ﬁ%ﬁ%g?i“ péeﬁgmgﬁl V?lf’ﬁr&?ﬁtl %n@gc?@%@i@ﬁ%s‘”t'%éa%@c
i ncreases. | nattitedy i aislesst ohhhmaqneuﬂ)jeeal It)éalﬂmu@fbe\éﬁﬁﬁcte\zlﬁhat @it b \peocedure

ant i bodi es co%{% cﬁn npepsat et tﬁ d restrictions )g ﬂ%e

i mune syst em WeL N & espedt 18 B’I‘r 1??”(15 Hee &gt Shnehe-sgeciils gligenpuef =
25 pat Bophysi aﬂﬂ.ﬁgd}a a$ tlprapeatidagenr amdnitsSdeartked QrdtAbilinu s Sa6 bifddauignhiti@nay
better state of healt age. Thus, the nedical uses of

the present i éeﬁfelg 0%31”3[ pﬁ%n'?”?ﬁ%ﬁ?fgﬂ"?’cﬁ Sapplicabl e for the
above- deq82d1bed paFioerthe Qii'tﬁgdbl,g it revideRpdt ehedhestdiemag€ortine6pas&s any/ ke of

75, 80 or older and in e cancern, al | |sease ifestin

t hemsel ves i n>fBrHT SP°S ggﬁlﬁf“fﬂ@ leB‘ﬁe SPTerising et Iq #wef@?ﬁmg g%"e dhseribed
endopr ot eol yshstibody i parii@llardor diddnesing drdNs tredtintiolh ldikﬂﬁieﬂzfela'&dﬂﬁo ABBeimer's
post - t,ransl at i,onal d| fi t| ons, somati r m;gt ti or . conbi nati ons

t hered?, phen8P§ASF &8 I’%Pekﬁ/ SHOSIHEN. JESREENME Mo p FFS“’ ﬂgi’ hiish PedBRgplegle is an
variants of eatibganofithe @t ifivention bhgéh Bens@gRbullrhéhali @&@A In addition, the
i nvention, pat hEﬁLr)l éSI 0l ogi.cal variants ar g%qclonm dered to be variant

cont ai ni ng paP¥ ViR Rl esdp euprlotymcantigedies.of anst qng,of the enephigned 6‘&5’@9135

S eet su plr a. Y\ﬁls&?%a&ﬁﬁ@mﬁlﬁ?@@ﬁmww ofhegﬁnctimﬁ %fégﬁlbsﬂwhlch bind to the
particular, e er.apeutic.a ications incly unpr di seases

i nf | ammat ory PS¥-ADHE nécrﬁfpﬁ?i%%g alﬁ?at‘idﬁ’é‘ ag @pifRogy's Wateblsaesion iepiths antigen
|'i ke Abzhei nebingingsisease, Parkinson's disease, Pick's disease,

Denenti a Lewy, Bodies, Prion seases, i ncl udi ng Creut zfel dt - Jakaob
di sease, [%\453 r essi %‘Brr%’ﬂllf’élfrﬁg‘lt aHr%V“t lﬁ’(ﬂ“PP‘bF"éatg? Qraipgeptiftpppogtion
corti cobasal ﬁt&@{&ﬁﬁfg&hy o1t offthedblood We&bmd@x@%{b@d’c@kb QiRtibYdieR, antigen-binding
Par ki nsoni smltr i ked to chrge@m)éoma ugl r} qn' s di sease,

f r ont ot enpor af"&IRHRERPIYRUClEaHTss, eloLtAF Celisp g‘f?dPYfﬁ‘B?mnd aRfiprplly spjrblemeans
i mpai rment,  D@jtrdefecSot SRR, re @ohoheémiomye\hwhn henRhd RAGACIWE tAid based
anyl oi_dosi s tch t%/%g and Ice nocerebel | ar ataxia and

t
anyot P8hi ¢ | aPBsRFiSEedpds; &b “a@“ 1?3 ‘gégb’r"éf%’ﬁﬁﬁ“u Bicraaplsnspigd or use in

nyositis, faniddwoassys @i Whidld thep @by BEUHiRRALN Vig@id hhad®y braicdas @5a solid phase
ins derived fromat_ |east one of  the

conprising fibri/l I
fol | owi ng pr eti%or ’%F‘Bcélo Lnmapoagsays WhiRh A"i‘ﬂ/'l“HIZE the, tigpgy 9f)the mvention gre
1-light chai n&onﬁ}fetlhwutm)ﬂb@bé&pdﬁﬁ)/e i @ibsay O i 6@k aCliddch %} indEdtRormat.

(Transt hyreti al.bum n Apol i popr ot ei

AADOA2 ( Apol .ﬁwpg Se Je@) 1“%’(‘%8?25§%|3§6 ﬁfh)ra ipleyannogssay éﬂf{} éilg sapdydch
(Lysozgme), Afnbuabh&fit RGN FlowBSkenaiyindi tHe %stcﬁﬁﬁ%k Qésdly. DITRE WhBRhs and
protein), Beta- ]gﬂ I0| d2M eta2 mcro IobuI i n APrP_(Prion protein)

ACal (Procal ci lmﬁtlemeqnéleb te rany A sBifarifey and Assddo isolate cefls
(Prolactin), &ens énlyrlfouhdﬂ-)e t\ VBl A NSl ;carf¥ R include gl
(Kerato-epit h?:el nf AlLac (Lg:ct of er I’IJIk%) Abr i Algl’l P)mcu egass pDaysB'mne
or AANP (At ri Blyviay! chlgrds, pelypropelpns. pelyethylege xﬁa&@yatatdeatran nyapry mnyioses
Rev. Pathol . Megh m@r&dlf?eg%ﬂuiaseg%lyz&'yla%&p %tg%ses%drmégﬁbtﬂe Ripedimto be
2003; 16: 2067-75. [02491A particul ar advantage of t'her apeutic
approdlh of tHhe cgflérsc@ﬁtbepﬁb@'ﬁpmbﬁ or jnsgluplg for the pu.rposes of the 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



the fact that anti bodies derived fromB cells or B nenory cells from
a healthy preclinical or clinically unusually stable organismare,
with a certain probability, capable of preventing a clinically

mani f est di se@swswogaoosof di m ni shing the risk of the ocqumbReiRbssa
clinically 25 manifest disease, or of .ggelaying the nonent of the
occurrence of a cIinicaIIy mani f est di sease. Typically, such

ant i bodi es also hav successf ul | one through somatic
maturation, L€ %pfﬂ?‘ﬁﬁ’i%‘frfngﬁscwtt ﬁm’?@éﬂ% t5°F oR10e M temppligpent gdiscussed
effecti veness hbnaniahwehl gh affinity binding to the target nol ecul e by

I ons ,of the ant| body

neans of tic variatipn of the v ble re

30 102501@%@ know &dde %{t"%"i&é‘r‘iﬂe&éafri‘%ﬁf‘ﬁ“w\? culgs, gn Pﬁﬁmalahmwﬁd*%a%@e
not been acti pedsed ibyenti®amay afsorir! wkedh @rmefcﬁidﬂefbr lﬂ’f&%ihg?iogglof:?%' d;sorder in an
pr ot ei or ¢ es in t sense ,of. an_ aut oi rnnunol ogi cal or
al | ergi’c reactlrfdéﬂglfal %élog{?nb?g 4P tﬂwgd?fﬁ%l?' fropyhe fesied dndividual whighsmay be a
signifies a cohedsmmhlayyhpionepkes aghahes Sodf flsd dlcbdtadting Ha%ody fluid
t hrough the clini caL testt@P&\? 008/ 081008PCT/ EP2008/ 000053 - 86 -

phases. So t o dpaarithag 1€ 340t Yivemjon up rsmhtmﬁ erehling the {prmaticp of

al ready been d@ﬁmamtagcadomﬁémse mb&varoeeﬁdh@bﬁglkx&qmwBé‘f&mméafbytnh@hods
prophyl actic g;l t her ape LF ant lfl{jc }é'ln at |l east one human_  subj ect..

It can thus b&"EXHE Pl sigpy highse bar et fanedir sRptiobsapis indicating

presenty i nventtieQiscad?ah l‘]zetté's&dtlﬁdlﬁﬂﬁalsIrftH§§a!rHe%n§ﬂ€rCihE 'sﬁecﬁ’fcfdnﬁ% &Ey the
an 5 anti body @%pi hegﬁgeutlc agent and its decr eased proba Ility of

side effects SPYRAIEF LLRE FRYRIRITBAGHS Reused.i Hivgdhe W%&WF‘F‘{W f@iﬁtes to an in

success. [ 025 iinindessho E@EshG, the biddtgaHbIe@N, clhaintibdls & %ﬁﬁ?éﬁ binding
i nvention enc assqs a?y Ese of ., a di sease speC|f|c bi ndi'ng nolecul e

conprising at BYeR98- above described antibody, in

parti cul 81025‘4qu dl aglrtb)is lcBifeANHE Fresent RAHNBA hls®felatesd ﬁa@éﬂé%ﬁecsfﬁiaﬂy 8&kign®d for
Al zhei Q di seas and et a deposition, respect i vel

Prof or'dbl y, s IFUPHPRE RGT HOPBIER ErqIGi-Ar 28Fibadk GaRpa ey FIBY B Sty hich is or

i nvention or af.hmpﬁnlldaii@cg hetautiiher ahedeRls dB@fed Otom lthe aRdiidie@ NMisdrd¥-associated
present invention r%%at es to anti-idiotypi¢c antibodies of any one of

t he menti onedPHRiHiT Bt redalging the peagpiiepedn weder & éeteeﬂ?é‘?é“%h"ém&ﬂfh“@o@?lé?e
or other bi ndbfgenfRi Saticht® Suftddingrodd, B tOnchibfoottl &isd@ N }ga?tfﬂufer pﬂﬂ{einst@s

sequence | ocated on an _antibody's var] abl e regi on near anti gen
15bi ndi ng si t 815e35p28D i HRGPHET °érﬁﬂBWPlﬁ@n%nt’tgPFéb’ﬁF’ége‘ﬁ?Ie?%‘?ﬁeﬁf itles present

related to a divegtiasihich §REEEAIY debdpnize any one of those proteins. For example, antigen
microarray profiling of autoantibodies in rheumatoid arthritis has been reported by Hueber
et al., Arthritis Rheum. 52 (2005), 2645-2655. Design of microarray immunocassays is
summarized in Kusnezow et al., Mol. Cell Proteomics 5 (2006), 1681-1696. Accordingly,
the present invention also relates to microarrays loaded with binding molecules or antigens
25 identified in accordance with the present invention.

[0255] The present invention also provides a pharmaceutical and diagnostic, respectively,
pack or kit comprising one or more containers filled with one or more of the above
described ingredients, e.g. binding molecule, antibody or binding fragment thereof,
antigen, polynucleotide, vector or cell of the present invention. Associated with such

30 container(s) can be a notice in the form prescribed by a governmental agency regulating the
manufacture, use or sale of pharmaceuticals or biological products, which notice reflects
approval by the agency of manufacture, use or sale for human administration. In addition

or alternatively the kit comprises reagents and/or instructions for use in appropriate



conprising any one of the above described bindi ng nol ecul es,

anti bodi es, antigen-binding fragnents, pol ynucleotides, vectors or
cells of the invention and optionally suitable neans for detection
such as reagemtms/maagugent i onal ly used in i mmuno or nucl eicg/mesdogiodossed
20 di agnostic nethods. The antibodi es oggthe invention are, for
exanple, suited for use in immunoassays Iin which they can be utilized
in liquid phasg or bound to_a solid, phase carrjer. Exanples of

i nununoassays YASPHC AR i 1S, EOPRRASIGR P-BoMY offthe tRaesentyiaNention igref course

conpetitive al’pdrn'ﬁﬁllﬁrlji @iilipﬁlel fof VI difBRYEIDaRERMSon B]de&ctabﬁ‘ént 3f Qi di®der Which is
indirect format. gg ? f such i noassays are

r adi oi mmunoas §3‘?“{Pﬁn % BIFSRACE HP "’2 5’15(’}'4?1’?%%%?4 |P€°t§§ saby ylefined RRove,
cytonmetry and etpeeiaNpah@bidodis, @hd id padivular RSl AB FG ASreaRtbnfst A1RRESh &S dfRbase
t he |n ntion g be bound to many different carriers and used to

i sol at cells(gg cifically bound thereto. Exanples of well known

carriers jopsgjude gTﬂ@&:nnpﬂtl'éﬁﬁﬁéﬁf T M'eoatiR®! M IR likeCht Q5dddiRrein to generally mean
pol ypr opyl ene F %gtgéle e,  pol ycarbonate, dextran, nylon, ;%%Ioses
natural and m38® ired| Rhamracologicalaanid(r b eelegicel gifest e I he #ifgct may be

magnetite. TherdpajlHéR ifermd O bdip1El o ‘ﬁﬁmﬁlﬁﬂp@@enﬁhé Dafsest® loi"g}ln‘ﬁat&ﬁ thereof

i nsol ubl e for@ﬁ@ pur poses of .the invention, ere are many different
| abel s and ne@KEesmay bFé‘b"é?HeHEf Kni5ias Pf)PQfﬂﬁbfe"fo@Wﬂﬂﬁéﬂyﬂ& Rldlﬁ’rea-ienandfOf

the arto ExanphiwgseQiffeb@nibis Mt diselel @@nﬁh'trgﬁfﬁcﬁe aé’ﬁ&g h'efélrli éb-pvers any
present invention include enzynes, radioisotopes, col dal netal s,

f1yorescent c Hﬁi}%m a QARaskiin ﬁwb @nticulgaly a human, and mcIudes (a) preventmg the

2008/ 081008 PClye40 B6RAMBrAng in Subject WRTERHIBS predidfostd ) th'é%mﬁas not yet
conmpounds; see al so the enbodi nents dlscussed her ei nabove. [0253] By a

further enmbodiPfiErftiaenpitd abhavénedt (hordbitinetse disgash gt meltsaﬁqvqlmnwr (©

of the pr esenﬁ'clieﬂMgmeldﬁéaﬁaé’g@a%élﬁgrﬂﬁﬁﬂc&'ﬂm%s@?s%h()d for the
diagnosis of a disorder in an 5 individual by obtaining a body fluid

sanpl &3 rl8mH he t eBWErmors: e dern “shhiceth orapatiset” arefsroteda smmpnad, praferably a

| ynph sanpl e caﬁmanynQéeh%ftrbmyntfférwc@naﬁémhﬁoﬂ&%r%emct' ng the body
fluid saﬁEIe with an antlbqw£ 0 t he |nstant i nventi on under
€4t o

condi t i or823habl i n§ha RBaTEe mppsitiansi Polly -pamsentgarentionsre ke sformylated
level of such a&RraMEHGSethcis WBQ ﬂn&iﬁ‘ﬂ Rihd «'H'? gectﬁfr éﬁ%ﬁi@:@&nﬁﬂ@w T'hQ SEQﬁcc and

art, a level significantly g er than that fornmed in a cont

sanpl e i ndi cafrastice b Pﬁlﬁ@laﬁi’si G0 l?Ynﬂ’LehTémt’@S%@f|S?€ﬁ19qsd@aPhllaﬂﬁlpb1hse153N

sanme nmnner, olse33p6esk! mmaﬁlteg S8t RN edtRE BffetRPINEP KR i e art and

invention may_ al so be used. Thus, the present invention relates to an

in vitro i muinsise ghosphatppuikresgakinssolitions weehomulsions such agoil/waier pawegns,

or antigen bi Reidg t%ﬁe@gffﬁpéttlﬁé"%eﬁgf stefiie LSORitibAY 88! '%po@i%géﬁ]:drﬁbrts%ssuch

context, the present invention also relates to neans ‘specifically

desi gned for cases s by farmylsied byoyellkaamp| cenveationabmsthads. oFhese pharmaceutical

ant i body- based,g5dsAniB R&dHSEHere Y GO sdb?ec{ 2 sﬁﬁﬁﬂph&el %@H)@rﬁsti@n&ﬁ" of the

ei ther antigens derived fromthe nentioned di sorder-associ at ed

protei®? and cewitablenrempasiionnedapiteopiedisd dyddifferent deayscte.g., by intravenous,

aut oant i bodi efm UBrbheARY s ButRie6 5E Mo %e&hgals %ﬁfﬁ&aﬁwm;ﬁ UWhinftiion.

a neurol ogi cal disorder, In artlcu di sease, or wt

ant i bodi es or Aéqla@l\famﬁ%twanwcg@ﬁnmah@nrﬁgfomulewnse@clmc nunéect)ﬁw@tmor Ozlwr

i nvention whi ¢fy,@REC tHe@hdive ra%?ﬂgmtﬂepr %a@%ea?cf s Gsotin?! Bhdhss. h

exanpl e, antigen mcroarray pr | ' ng 'of autoan ies 1n rhéunatol

arthritis hasiyeahtipesrse peradjy siestndrto atpHand iggterie ﬁttﬂie§0Rn@!hh wilpthe nasal

(2005)3; 2645- 0 v

Kusneru o st ot oEolFL SO foRiesl 1 HERTERIRpL R Y BoAftheh

Accordi ngly, ﬁh@mwp@@eanﬂMwsnmbbnmamso rel ates to mcroarrays |oaded

Wi th bin nol ec d. C t

the pr esgb{!@; nvent#ﬂgﬁénﬁ%f@%#%@’}ﬁeé gl([?r&?‘}r?% lln(%ﬁd%l lglg (Elre’(r;é\ji81 i Qhough
fortunately infrequent) procedure of drilling a small hole in the skull to admm:ster a drug of




pack or kit conprising one or nore containers filled with one or nore
of the above described ingredients, e.g. binding nolecule, antibody

or binding fragnent thereof, antigen, polynucleotide, vector or cel

of the pres ' ion. Associated with such 30 contgj n

be a notice%ﬂ%m#ﬂﬁﬁgbrnlprescribed by a_governnent al aé@k@%&ﬁé&m&ﬁ
regul ati ng the manufacture, use or salég%T phar maceutical s or

bi ol ogi cal products, which notice reflects approval by the agency of
manuf act ure, dsrepresensiaventipoyrin pefarrealdspatt, she bihdiog molasulagebtdialy aatibody or

alternatively tk i 0, i [ ents and/or _insgtructions for use

i n appropri at g}l W%ﬁe 1%8%88@%& ? %%2’6‘5??'6566%3”—55 610%4'%6‘5‘0%“{?6& whic
assays. The colpusior intrayenguspr okdl adoinistrhdonpr esent i nvention i s of
course p tgul arl ' . for e di agnosis, .. preventign .and .
treat man?{lb %‘?[ﬁa di S%‘pe;gésragﬂe?}ﬁe?lsmgl&%&%% e ':{x,.tpﬁ a&?@lﬁgrp}ggﬁl@% apg clinical
di sor dér - assodacirgdApisovel knoas inléfei meeiitablvey dosagsfeciry dny patent dépdadsipon

and in partic r . cabl or .the treatnent of Al zhej ner'.s. disease

SCAD) | [ 0256) HoE PR MR bR ik S0 RithecR g o o o e b
herein to genes bd ddminisaredpdixaiine mgl iauid @$ admigisphignBerela0 Yealth] ardrtied drugs
physi ol ogi cal ,effect. . The effect may. be prophylactic in ter of

conpl etely or b%&%f‘ |"éllnfs§/er%lr° SRRy ‘%tyazlcgledgfé‘gc%rbe’stl?wet ‘ﬁ‘éﬁ%ﬂ’?ge 0f0.001
and/ or may be td H¥0qgpdot sfmutinictaeidfer exprepidnt drabd idhibitio ofipeds by inGhis rdige);

a dis e and/horelo verse effect Iri butfd to the di sease., The . )
term "treatment” A tTARES A5t Saviypned, Sapepiglly

ad
S5 0%y TR @BVe s afRPmp
S manmmal f par corcidesing 'gheafdmnmﬂgnearfﬁbtdrmcd}etd%ly, ma)iosagemﬁﬁﬂ@ge.g.hﬁom about
i Sease from i I n_a_subject ' e .predispose t he
i sease but haooNh' 08 kel RbE Rinelt b O B NelE Pbr0b3 BEMG 0 b pelg, 05
E:I he di sease, eghe, Q7S egtligntnikg zdw,eﬁr)?’ﬂthe 36 Ko% weizht. Rék Binipedosages
i sease, e.g. causjng,regression t he di,seas o s
102571Fur t her FGHE ! Pg/é‘gg%g?lfn“""%ﬁﬁfgéf“gﬂ@rb"%&’tﬂigﬁh‘f“‘“ﬂ’é‘r the Zangg of 1-10 me/ke,
manmel 13 pr ef epemifdrablpattiessBnmgiks. Dees intdrmedie@ inbe bbdve kangecR08lkd in@Rded to be

di sorder or disease. [02581The phar utical _conpositions_of the,
present invenf"?‘tﬁﬁ1 @féﬁ‘["??é C}P?dﬂvg‘ft@& BFSiAY P& ﬁ?fag Sy ‘I"S?éw » on

in the art; sekerhaive @psypleekiRedt agérding 3 hay Dtee Reldale HeRrmkd &9 @ibpirical
Pharmacy (2000}, ' 18 Qs hbaimdle SR Kb iadon in SAGHI dbsages aver a
prolonged period, for example, of at least six months. Additional exemplary treatment

20 regimes entail administration once per every two weeks or once a month or once every 3 to

6 months. Exemplary dosage schedules include 1-10 mg/kg or 15 mg/kg on consecutive

days, 30 mg/kg on alternate days or 60 mg/kg weekly. In some methods, two or more

monoclonal antibodies with different binding specificities are administered

simultaneously, in which case the dosage of each antibody administered falls within the

25 ranges indicated.. Progress can be monitored by periodic assessment. Preparations for
parenteral administration include sterile aqueous or non-aqueous solutions, suspensions,

and emulsions. Examples of non-agqueous solvents are propylene glycol, polyethylene

glycol, vegetable oils such as clive oil, and injectable organic esters such as ethyl oleate.

Aqueous carriers include water, alcoholic/aqueous solutions, emulsions or suspensions,

30 including saline and buffered media. Parenteral vehicles include sodium chioride solution,
Ringer's dextrose, dextrose and sodiwm 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



20 0-683-306472. Exanples of suitable pharmaceutical carriers are
wel | known in the art and include phosphate buffered saline

sol utions, water, enulsions, such as oil/water enulsions, various
types of wetwop@sogensts, sterile solutions etc. ConposiddgsiRseos/oooss
conprising such carriers can be formul apgd by well known conventi onal
nmet hods. These pharmaceutical conpositions can be adm nistered to the
subject at a Saﬁ' tabll_eeS os Adm ni stlr ati.on the 25, swcﬁIabI e

conposi tions nay 9 L BT SE %B X7 eHfPR i s, apti-gxidanfs, chlpting agapfs,and
i ntraperitoneahert gasdsend mahbus?mthﬂﬁfowm;ﬁphdrﬁnﬁceutlmbcﬁﬂﬁos%n bfthe AQ&HtFR may
adm ni stratloQ A}esro E qu h s such as nasal Q@an formul ati ons
i ncl ude purifi 816‘%(? egag?n biiaAs "(’)‘?al'ﬂ"? oM PSEHOPIAEMALOl Q&G Ary gfe dEPERAING On
preservative algaemtcﬁdahdsel cfohe phamagatits coﬁp&hﬂnormt{]ﬁﬁhdié'sth@’pﬁannaceuncal
preferably adj ust?a% Qé%}’ﬁffnd |s%ton|c stat rrpatlble wi th the
nasal 30nucou$®HR }%‘3@3’ pylaieis oy 61”39‘53’(9{ r %‘Fmi?]&gi rfB¢ pharmaceutical
ad- m ni strat i eompaEticaef ﬂfe&ﬁ@ﬁﬁ@ﬂco@ﬁx@es%ﬁﬂﬂﬂ%ﬁ%ﬁﬁ%dﬁﬁ‘f&r‘ba@m%‘ihﬁﬁﬂiz@hon
carrier. @gﬁ 91Fur{ her.nor e, V):G-ﬁ the present invention includes

the now s ard (IHRSIERE G afté%fvnpﬁﬁ%ﬁu@fﬂd)mw%@aefethafagents may be
drilling a sndkdirabie) & thBrapélﬁxcéibuéﬂ’ecﬁ@ @b SRt re@erﬁf&ﬂat%nouﬁgf the active
2008/ 081008ECT/ EP2008/ 00053 9 - the present invention,

preferred aspd¥® dignp, St pieRY, 1R ?ré@dllleesy“'@é%‘é‘c?reﬂw"}m%tT%W“@ﬁefﬁcac}' and

anti boy basetbxiliitydfelicht daehppiiRS @B bé dt@RHircd By GRRdd 9§e§mﬁ&‘ﬁncal procedures in
bl ood-brai n bar i nt.ravenous or ora

whi ch .al | ows r
adni ni strati ot ‘f‘g‘i’%eﬁfweﬂﬁ‘ggﬁl@nf‘@& frém 164 Fhelﬁlés“défrél?%*PP@d effgetive dn 50%

att'endi ng physf tiegipaagony khdiL0R) (thSddsa il S 5088 of SheARIpllakBHWTH: Robd @itio
medi cal arts, dosargtﬁs for, any one_pat.ient depends upon many factors,

i ncl udi ng t he PEaEFIERFraReuti 30d toig gifects 5 ths theragpusis indey cand ftian begxpreste as the

compound to beatRdEDREDRr SeefeaBly, thEltH@ap@ﬁ‘L% st B ME c3EPARORLIE Pts@f in an
general_health, and ?ftf her drugs being adm nistered concurrently. A

typi cal’ dose ERAUPESUILGt 4Q 1“8 norgaly PrbaYiah gRe/es cREnBYE RIBPeIERIOIn) §age of
(or of nucl el glaeintkrt BfseR¥pr ession or for inhibition of expression in
ver, doses bel ow or _above this exenplary range

this ran 10 hgwe
are envi gﬁ%ﬁ%d ﬁléecPl'é?F’PVe%‘ﬁé CORPOSHIPNE HeasPrwstetith Hiadeseal inypniion can

GE/HEF al | ya t h@reﬂﬁﬁoﬁlﬂ?? 620 {6randLeatBerd of nefufdlé@@b@id&rd@rs@&?@kdlﬁgbulg& limited to
o/ kg, 0.5 mof gﬁlg??'si§¥5ﬁﬁf’k%"ff<‘¥‘s‘?‘ﬂg§' laeasa(l’ﬁﬁc?%@seaé% Denerisp wtheLagBodies,
bo% VEE' 3ht Fﬂbr; anaadk ?ﬁ@lﬁ&?%%reﬁtﬁﬁlc@@?k&i naiéeléﬂa %Q@‘reé@ﬁﬂggmprﬂbcléeg palsy,
ng/ kg body we or within the range of 1- preferably

at least 1 ngF‘%glp lepgystem |aH?E§‘er§€I‘i“a‘?ké‘5‘11 rfleg?ﬁ’éfaﬁ%v@ofg%ﬁ@é@alaﬁgem@@n with

intended to bPal’iMnTscB]'llé?n iRed &F OREmBonteN Hﬁf{tﬁ'ﬁoh%ndlseﬁk@lﬂ%ﬂ n%?altlﬁmcnna
adm ni stered such doses daily, on alternative days,

according to a‘ﬁ?bf@t%@fblé@ﬁé’élmt@' deildpogniting impaimmet. rl?‘?}?a} s awairw Seredijpry
exenpl ary tregdsmat hea{&%gesuaﬁ%maamt DRBh et Icgllaﬁdlg %313? @ﬁn&\éﬁﬁaﬁr

pr ol ozged period, for exanple | east si'x nonths. i"onal
exenpl4ary treatﬁﬁéni'my%’(?h‘rce'@ieF?é§déW§’ﬁ4 BelbsiRalsv spilapsy.otncemglitis apurarppyoplar
two weeks or @i36@ed, MIAbME! iNGEFone \HBEY I%yasqlsfi RS am S a%%afumpathy,
dosage schedul es jnclude 1-10 ng/kg or 15 ny/kg on consecutivé da
30 ng/ kg on afPEPiass QEpEsiaE fwllﬁrg/mgteméémlvd Fom g6 dessheashefathe fplipving
or nore nonochepaboraflotdnRdisas V(‘S&rhmdﬁﬁlﬁfd@%teﬁ' 5\@' N, SRe& i '11§lltt 'cﬁa?ns of
are adm ni stered simul {aneousl whi ch case e dosage eac

anti body adni Hngtgaglabuking), |%H\£sf1grh¢avm@aln%ﬁaﬁg@amsﬁm%at &wm—Preaibumm),
Progregs can ke gnai t(ﬂﬁﬁﬂaoPﬂbtd?ﬁAl?%o@?sﬁgg Eotell?ffﬁﬁa)&ékl' @Eﬁofu%r ACys

parenteral adm n| stration I nclude ster us or non-agueous

sol utions, su€psiasndns ALyndlwsammsonEib @mepgeak Ryta-amploisy(fcoyleid precursor
solvents are phomy| eB@ta%Md?é{sz%éftﬁ Ry 6sulthy C%PrPV%ﬁBﬁbhﬁité?ﬁ)l S ACal

such as olive oil, and |n ectabl e organi ¢ esters such
(Procalc1ton1n), PP (1slet amylmd polypeptide); APro (Prolactin), AIns (Insulin);




- 90 - also be present such as, for exanple, antimcrobials,
anti-oxidant; chelating agents, and inert gases and the |ike.

Furtherrmrew(?]m&, gigheceutical conposition of the i nveRi Q0 IRy
conprise further agents such as dopam n% or psychophar macol ogi c

drugs, depending on the intended use of “the pharnaceuti cal
conposition. Furthernore, the pharnmaceutical 5 conposition may al so
be formul at ed Addeda(baciedieriv); Akor (Kestatppsighelin) Aﬁ;he(lpdomfm)emnc(aanP) ADan

pasei ve | mun @ DERIEAMDTARRTRE e oA, GRNRRRY b SR Patnol.
sequenti al adMeshstihiat 2036; of:1 pi-Her Bagimams (h;my (ysin desaummtdleZO%, 16: 67-75,

t her apeut | caII f ve _dose or anmpunt fers to that

active ingredi gn? éﬁ@é eient 10 aner ot A O?lﬂ@' ST Y) %%erneB'i?ﬁP(W’t P}Eﬂg"a

Ther apéutic efaffeqmcydlsarddrs, Isleep dmo:detsyToﬁremsyndmrmeﬂﬁdmocmnbaxsorders and

determ ned by maceu cedures in cell cultures or
d%Ease g).alﬁlg tra[ S? (Cg%&g én geﬁlgyia;p . .

experimental aniha eutically effective

i n 50% of[0243¢ popu’ﬂ"hﬁseamc) oi&aderhl[dﬁﬁne(ritsfma dizsleseti ah @hcdntpabr8d b9 fine dvscription
popul ation). 0 het e d toxic.effects i

t he therapeut i C‘FF}r{\ Ees gft{ ©i ptresg%nmﬁ%}n@%pﬁgglgg dltﬁrgglf%éoqcﬁﬁr@ any one the
LD50/ ED50. Pr efagrials) mﬁthbdineusehencap@upauﬂdageﬁtcmplbybcﬂlm maﬂamtm&mze Present

present, in an. 15.anpunt, sy t torestore n behavj or_ and/ or
cogni ?l |t0ve pr o PEFTHRs M, a%cgneg?& %E’?hé’fﬂmfr? s@“frsgqa%%ﬁ*?ﬁ or example
phar maceut i caklectenmxoddvide nBoricRample mltdiﬂlbn@dambhkb ‘MRllipeesghte ntiheed) tdhidh is

can preferabl used e tr rolo rde

i ncl udi ng but ¥?|Sg?d l?ytﬁ,ﬁ\lfg n[aLE T mfacg“ g‘i%’@%@@“"’ﬁ Fﬂ‘?]ﬂ%tg‘ﬁignona ibrary

di sease, Pi Ck'oﬂh’[ddlsmast&hemmwlhﬂmidﬁ Hesithy FoAkHr dstabas@nfiieb Bddresses, such

di seases i ncl udj feldt-Ja ase gressiyve

supr anucl ear 6a]l'h§€° %ﬁ?ff‘ ”bquarﬁ%ot"ﬁoﬂﬁ'"??% V“fec(grp r(‘f’g‘ﬁ g part of the European

dﬁgenelrﬁat i 027 MdimnlaoBtexmrIabmd'@g;e(Bi\ﬂBL) @?kﬁﬂ“&ﬁt o E&lrpleﬁsbﬂ swiledsijmtﬂad ekﬁﬁdtoﬁn

chr onobsone seas ont ot enpor a ia

Sy or dangi 0B Ry CORTE BB R S APE RN A% SIS By R Eormaton in

Iher Fdl Ej ar yt cebmtnchr_hold@rmmd hialgmrvw tzolg xalwémalsdmess oD!E;iacdnt t1mﬁnamd useful for
cel andi ¢ type, spipnocerehe at axi a arnyotr

ol erosi s, BarodERREEReREs ol for Sl Aiersit BV o B 12 1o

di sorders, gl aseegm, inclusion body nyositis, fam l'ial anyl 0| d

ol yneur | oi,doses .conpri Si fi riII r.ot ei.ns
pol yney QpaLy. amidoldoses. com eyt atspdiss el BV, Dfeis GHermise
(Serum Anyl oi etafed,of teinasAtsed Mdkeif k6 gi¥en thel defifitio fairevidedfin the Oxford D1ct10nary of

| munogl obul i s Al | - heayy ,chain JTR ranst ret

Ser um Pr eal buﬁf%&?mls%%%ﬁg ‘%ﬁyr %%%pg\ivﬁmﬂ( }resw Afe"lse 2000 and

Ef\pol i pop; ot 2;@11;&@%2%%&(1 @al9$éb673)2 S%fk’rﬁldt(oaﬁﬁ&rfli m’gc@d thA.lugBout the text of
ysozynmne I ri no et .a o] 0l rec

T e o PelLviLBOR TRt Frek o Youpl B e 1o esificeyion

(Agal | (#Br oc ;il c g{aﬁéuliti}l pﬁiicéd?ﬁﬁ the Slakhs. amiygﬁﬁaﬁmﬁﬁg%%?%eosgggemg literature
rol actin), ns (Insuli.n

AMed (Lact adhéqf?fﬁr) NI %@F‘H’E opéglnslﬂ PRI, aﬂ%loeﬁaﬁ SHE ﬁ'ﬂ)lsh%fbﬂfls

(Abri PP), ADagpfifé¥vni BR) mafkfadiidPs (sﬁﬁcrﬂcattoneaingﬂm&@ﬁs Gsid) zﬂen{etdﬂ@)expressly

( Skovronsky at al Armu. Rev. Pathol. Mech. a'ﬁ é

Buxbaum Cur r TepPAraARInEfarncookmveves thege isap a EFF‘BP ES% eﬁument cited is

neur o- i mMmunol g@Yed ﬁ@yﬁ@a%qh@ﬁysea@hpem&edl atric neurol ogy, phobia, 5
affective disorders, sleep disorders, Tourette Syndrong, other

movereflt [0388br der s dnere gpmBlsteeungiersianding san pgob H@Fd/ yeRiracein theneow
general . [ 026g]ekine SRarAftes RhibR re¥ORGHITRA S0 bR pEicS 6F ARSEhtidN dnly and are not

enconpassed by the description and exanples of the present invention.
Further |iter Hispded dimebthp srge ahthe divention: ¢ he




mat eri al s, nethods, uses and conpounds to be enpl oyed in accordance
with the present 10 invention may be retrieved frompublic libraries

and dat abasggg , edda{{%%lsf or exanpl e el ectronic devices. gcggﬁsgdgp{mﬁosghe

publ i ¢ dat abas ine" may be utilizgd, which is host

Nati onal Center for Biotechnol ogy Inforaaiion and/or the hbtlonal
Li brary of Medicine at the National Institutes of Health. Further
dat abases and web addresses, such dEXAMBEESf the European

Bi oi nfonnaties Institute (EM, which is part of the European 15

!Vb l'ecul ar gﬂ%tﬂgOgy %Ic ésy Bvﬁi't:tﬁ/%ﬂ »@nﬂﬁ'thlépﬂ tr:gtg t]ﬁ ¢ B OQut slflould no})dl'Je

in the ar can a tal ned ust ng erne searc engi nes.
overvi ew of pa&bestiued m (blm'athemonmomf@t medfuuoh og\anprwhya Permiled/ den‘cnptlons of

rel evant sour g Eve%oﬁ%@{%dé QLR LR an‘f%@dlﬁem}cﬂore%e%r pe&‘é&f“‘l erature;

searching and for curren amareness |s en i n
(1994) ,5 352- 36 al20"The me}kTMemabqﬁlbaghosxs s Thnesapy® Beveatebnth e sy iytisrs and

the present I?éfm M'c%sﬁnoﬁgtﬁg Ise stated, a termas used herein

is given the on as provi n the Oxford Di ctionary of
Bi ocheni si02§7]and I\/Eh‘e(pmlcacre & bk guesentOrianticn binll \eempiiyt pn]l@ssesth':rwigagidmated

revi sed 2000 0 N, 0 19 Sever
Gocunent o ar o veBfe] RBa6R0sk ehCBcey, Peif S Bl P REE biticey. gpsgeic
b| bl i ogr aphi c blagxt me:cmdmtag/y beombinact TA{A tdane 1mmdna1c5gy§ viich pecwithin aie iskitl of
[ di at el r .of all.cited. .
ot er oRbes (e PGSR elebrafiury Bhiorad NG 0t: B0 s Pl of s invenion,
publ i shed pat ehetpraqaaionela;tancra&r as staddaaitekfbooksgind ubvitdad &1 eddipbiblogy iand tissue
xpr 656y | nodisaR PRae e FAPERER cucd RofhrBeg nafietd eHhan i o gy end
t hat any documﬁhﬂardllctcéchussy icadbe fbupd insuchstandsd teattiohles pridskieailar Cloning: A
i nvention. e un ai .
reference to tLlL}uQ&%a | OW lélag’ %gengc)(i ﬁgammoqﬁﬁﬁsglarﬂﬂpfghf%?’éﬁw gi%fsaejé(ﬁ%, ty"m
her ei nl3f or puPpdemss iofMéelkdules Bicbgw |4tthd YAaﬂmﬁeIew el. pdd., Joht ikkgd Sons 1999);
limt the sco n 8/ 0 PCT/EP2 /
92 - EXAVPL ES%EE%“I’%JQ@&% ! 8 e BB Bl SO R S p e i se.
i nvention, butl 9&4)0themodtcxd)ﬁybmm:smmnleﬁa:hes dndriifiggind edss 4634H); Dfansdhiption And
t L I d :
Such as 1 nose S BYLGRREF areRRE R ARGk CHANIRA T PGt il en
SZeg al so ' Thém&@hck1Nﬁhu@ﬁwdhm@ﬁaghnmnsmamﬁmﬁhﬂmmpynsGnﬂbﬂmeeﬁﬂ&;Ekx
Ber. I 0 ti
of Lhelor esenCTRIEIEH 0 FEIEHET Bl ooird B3 FiruisRiecl YA B glosy, 3rd
conventi onal Eduioni(4uebelof afeddk.);bind IRegymbinal DNAUMethodologp{We,uddqrAcademic
bi ol ogy, tranggeni ¢. biqlo m.cr abial ogy,. r l.nant nd
gl ogy. WA GeBe SrPiRe VS B PpRgihied CSRTRAE Bhe ER ALY tog7, cold
el aborati on O’Spg@ﬂdarhbr LabohnirgybethodehBnzimolone Violsatid o 166 (Whiesal, eds.);
i nvention, i {ioner refer to_standard fextbgoks an .
reviews in ce?rf‘glﬁﬁg (Sjt \l} é‘“ﬁalgrézﬁ &P{LU Pée‘ss’sg%@al I;segbaﬁ’ ‘g f‘@f;técrag%]édé’ To
cited 3sn the dfcidtnlaeClonfan@ned); thetieatits, Mathotd RCEHzAmoRAY (Aeidbmicalrress Inc.,
Dy ohen sty S0 UL S AN S D00 B R RS b e,
Laboratory Preds Aa@dmic P&RQTondon, 1987); Handbook Of Experimental Immunology, Volumes
I-IV (Weir and Blackwell, eds., 1986). Protein Methods (Bollag et al., John Wiley & Sons
1996); Non-viral Vectors for Gene Therapy (Wagner ef al. eds., Academic Press 1999);
30 Viral Vectors (Kaplitt & Loewy eds., Academic Press 1995); Immunology Methods
Manual (Lefkovits ed., Academic Press 1997); and Cell and Tissue Culture: Laboratory
Procedures in Biotechnology (Doyle & Griffiths, John Wiley & Sons 1998). Reagents,




15 Protocols in Ml ecular Biology, 4th Ed. (Ausubel et at eds., John
Wley & Sons 1999); DNA Coning, Volunmes I and Il (d over ed., 1985);
A i gonuel eoty esis (Gt ed., 1984); Nucleic Aci

Hybri di zat i t&l&%ﬁgﬁ‘gg@and Hi ggi ns eds. 1984); Transcri ptng[r?Pﬁrqégooooss
Transl ati on (Hanes and Hi ggi ns eds. 198%'; Culture O Animal Cells
(Freslnmey and Al an, Liss, Inc., 1987); Cene Transfer Vectors for
Mammal i an Cel klonihgivedtens anhidtsCotyzpetiedsan)pulati®Orefmred exnin the discoatrsart Available

Eai 1 on' ( Ausubelr eig o bnd s AR Bioe, Sk es vk buBesismdy ot =nd

ed., Acadeni c Omdseh)GenGeah declnignsfie cell/edtuey sndhmedid/aotivetiomare Gatlingd in Large

I Enymol ogy > U epdiptocd (ol GREH G, i Opn” BRERPTY 5.0 YRr 149

And Enzynes ( BRumPiresiMedia §833no, Pitdshhgloghk 17r(2831),c78); Kargel BcaloMarimalian Cell

Mol I d opi s j ds J.n E .
Mol ccul a1 OB (A8 iy B8 8o BOGR gER ER P
Mol ecul ar Bi oCelly (Ritvhyed ral.a BibpiddesseTechmds19 (1866 @61)c ERresing itforttaion from

Bl ackvel I oago gy Heppb el CREBRAACRE B e ot Sonn wioy ac

Sons 199G9268Non- vi Tlad follewing regpdrinentsene il hktestsapind (Mdéugibed with réshed® @S antibody

Academi,c Pres w30 Vi, ral. Vector.s apl i Sc_Loewy. eds
Academoc Pr es@%ggzg';l{ol%n%(?&?r ?&@%’?\%ﬁsso(f%ﬁqjaﬁotl(sﬁréqsk@\% ulgyNI 101.10 are
Academi ¢ Pr esstnic@8al)y; siraita afiéthus ang bd expstied ©prdvidescomiparlable adsahty/
Procedures in Biotechnology (Doyle & Giffiths, John Wley & Sons
1998). Reagen 1 tggpﬁ 08PCT1EP2008/ 000053 - 93 - cloning
vectors and k?'tﬁglJ F%(\& g ne%l&ga?rani pul ation referred to in this

di scl osure are avail able from commercial vendors such as Bi oRad,
Stratagene, | MendoroReEl diSplgya- Al drich, and C onTech. Gener al

techniques in cell culture and nmedia collection are outlined in Large
Scal e Marf®249i an CeClhni€alllytcaredallyHgleeted htuparCsitbjectsGplionare Bhat@eivedlby udusually
(1997),. 148); _ 5. Ser.um free Mdi Ki t ang,. Bi ot echnol o 7 (1991) . .
V3): 13 ge SoRPRRRIEN GiSek e Brbtn @ Rt S5 ABeaP Iy & mispaee bt rise
(1991), 375); fatets, SosfablesiooneCaf inild @r @lodMumiaignawield disdalé dewelopinent, or
Bi oprocess Technol . 19 (1990), 251):. ract.i.ng inforpation fromc
arrays, Her zefmrl h?erg't none %“f a(%t?%&’)tag’aﬂfi‘ﬁ% 9?’5’%%’@&%8& ?%’I‘Hh(?W?fgas the
experi ment s asterting Imesdriab fectha hdlaties of meadrynBtdells. e The Glrategy Briasdaiogphon the
10Nl -101. 11. Howey i

er...,.Lhe .ot her. anti bodi e f the,N 101 series, in
parti cui ar N ot R SR BpOR N Rs sk ek S St prbsdres
expect28d t o ptheuntitede epepHicitiet end p@sdibly slso Hitippdyebenemios ghisrdiatiduril prripus
B cell display [|02691C ] nical C fully sglected hyuman_subjects
are character g’ﬁtgﬁn 5 9(:0&}:\{??”@%}%%@{%5@&% Z?/“\‘}e‘ﬁwffdn?'c‘ﬂl BP:‘BU P%glj,m?'ef. lg(l\é(%5
absence of cl i7i-t#; Behrgaonbér 4l Saase 208 (3002), I BSEIRC Eraphiat &K, Nar tuds 10
or stable cou 11.d ar. prodromal .signs, with no disease . .
Gevel oprent B PoqEeim Min BhRehs ey sreRar bt edirivs Tomppinyaesins
_per: pher al ]E)I ﬁﬁéﬂ:tibm&ﬁsglﬁf sl aﬁfot ﬂiédéﬁb@;ﬁtiohbgaﬂgﬁb@ginadiaﬂ‘e@rnﬁﬁhﬁty following a
i sol atjon of nenory B cells. The strategy.is based. upon e _concept
estabiPened | FIRY SO ARAEIDE Gy Mho e SBS o Rb Ry appast al
pool preser vesntigdfk thitGadidd iba@yd Se€bddyGedpbis irpifiel b ss bistyrg kifir naturally

anti body frequenci es generat ed ri revi oys antigen encounters

(N oy zor W 1P HRS. it sl P i et ein £ (17598 B Cpiooph ol
Benasconi et adcord®fdeCRiER tRd Prebetl) Qeentichl % By i§rapglédto eddogénouNahtigens
Med. 10 (2004), 871-875). This, c nceglt was devel opera, to ,explfai N iherwi
adaptive i muBfElptedgas fs resplis e f BUE a_@%&fﬁ%’f’o’és"ry\é‘? Oréfg’“f”éroft?fb otherwse
descrizpti on ophldgrarYelo®ei gfdkdn, AHALUBLS s fs0dH, QWVinBE sidbjec? 3o AKd PRYsiblogical
infection. According to this theory, the entire conpl enent of

anti bodi es against all antigens that had had i nduced an anti body




WO 20081081008PCT/ EP2008/ 000053 - 94 - imunol ogi c tol erance, and,

t hus, can acquire antigenic properties and induce an inmune response
agai nst the conformati onal neo-epitopes (neoepitopes). [0270] Menory B
cells are i sobzbgebiewst h surface markers including the pan/EB00&boboss

mar ker CD22, comnbi ned with negative selegtion of

antigen-inexperienced B cells that expressed 5 IgM 1gD, 1gE and
lgA. Wth this1 t%ﬁo ni.grﬁé acg&%ax' mately 10.000 to 150. 000 pmenory B
cells can be OBFArhed® Y9 - 15¥S: R ASRUIE) A5 genierpraRaxticsagd induce dn immune
i mortalized, résponsexgaim ehewbifbmizpiohs nbo-Biiopes\(hédepitopafd cul tur ed
oligo-clo y on |rradiagt human fi brobl.ast feeder | ayers (Zub|er

et al., J[Ia?u#{] nunol MCTQE" ?fg@fﬁrs’ @6@5-“%‘éégn,fa%“é?@lﬁ?sa?d@fhnéﬁ?e,PaNgtqellW&fer
1 ]gf (2004), f 87 GI253ambined wits magetiter aRetor ¢Tahii gbﬂl-ixlaéa@eﬂiermw B %Elilszmtﬁﬁti eﬁﬁressed
efficagy o i - ret.i.ng. nepary B cel |s, 2006 I C

i o T he actRUIEPe BRI AT Stifts FRERat canstune B an o100 Heory B
( Har t mann alnd clisi cag bjB obtiintd Gtoml B3I 2 h(:&@ﬁ)f epood'glzl‘ﬁ“g?@inmh an%d:;ﬁﬁq?mple
Experi nent a I. col : . [0271] Se|l ectiqn.of B cells fromthe bu 0]

B e per 1 oPBEREITRAY Foh AR Ity Ut IERTg 5 Srrdi bt dipasied feoder
(Mltenyi, Beﬂ@bﬁqﬁuﬁﬁdbﬂgm,lmﬁahaam(19533!-3&&'13563;&%}5@@ M INAGRA. 10
anti hunan CDg% ﬁﬁhg@ggﬁthr' n-.conj ugated anti hupman gD _and

APC- conj ugat e DAL _ - antq 'HEFEA F@wa_?l@tmn @%,m@?ﬂ?ﬂh_@&ﬂﬁ’e efBsryo Rt
Di cki nBLJgn, Fasaibodﬁumﬁglmﬂery_ E(m%-@ps|2006|\/Aﬁvlhﬁﬁ|rﬂ1i_§1)id&f&hﬁa¢tﬁ'ﬁge§tg?@acterial
usi ng col umms_ and 't [ ice t enyi ol | owe

sel ection of Bﬂ%ﬂ@?ﬂﬁﬁﬁpg“‘ggwiﬁﬁ%é ﬁgﬁ'é‘ﬁ“éea"@eﬁpgg szgpﬂgl%(%bﬁogo)’
cell sorter (Ped-e88)chobdusedl |ins, USA). CD22-positive, IgM, 1gD,

| gA-, and I gE-negative B cells were then incubated with Epstein Barr
Virus cont ai ni supernat ant. obtained fromB95-8 cells and CpG 2006
(Si gma, Buchsfg%%\ﬁ' eggzg 'g?]%f}'at a concentration of 2.5ng/1 in B cell
medi um ( 1640 ! 9 4 ;

Per bi o, ﬁg%@énne, %{\n&?g’gﬁ% gﬁf&g{l%go&gﬂligﬁg?ga%%eg%%é |d\é'/(\llsei# ﬁﬂ?eﬁd ACS
Cost arl 25 r otasbndbesyt andh ©B2Awmicrobotdst(MElt¢n@h Hergisch \Gladbatls GeBaany). PBL were

Swi t | and) i I i O ' d
s zer 1 a1) B Skl IR W ihdOcB90 (L ABNRLECIIRR SRl B s Sl
and 5% COz i nAXOmomjvgited entitodies agihinandgMn a3, AR, CD54 (ReddsDikinem,
whi ch ti th i [ el | ; ' .
L1 SA and on Erspoaniefiet RGeS SRR ER SRR STORUES shdipe vie
Ant i body scr edG¥dabziMikenyi)foldtives biyseledivdiof playveetyineidi andkRC-pegatienstls
for biqding tq.. ' j i RG] Ldi in.: a d
abnor iy pat AT ban Ry S s Eh(reRR Jort A LS PLRhE AR S A,
obt ai ned fr omehdidgirgzative® seld wereptieh dhobited| With Epsieinr Bedd dinesg nodaming
i ncl udi ng,

supernatant obtained from B95-8 cells and CpG 2006 (Sigma, Buchs, Switzerland) at a
concentration of 2.5mg/l in B cell medium (RPMI 1640 supplemented with 10% fetal calf
serum (Hyclone, Perbio, Lausanne, Switzerland). 5-50 cells were seeded per well in Costar
25 round bottom 96 well plates (Corning, Vitaris, Baar, Switzerland) in B cell medium on
30.000 irradiated human PBL prepared from voluntary donors. Memory B cell cultures
were maintained at 37°C and 5% COz in a humidified cell culture incubator for 2-4 weeks
after which time the conditioned medium of the cultures was assayed in ELISA and on

tissue arrays.



5 but not restricted to, Al zheiner's disease, or obtained from

ti ssue sections of transgenic nouse nodels of human di sease, or from
ti ssue sections obtained from ani mal nodels of human di sease

i ncl udi ng ad¥H208WIMW8nan primates, or by ELI SA of aggr £§AEEP08/600053
syntheti c peptide preparations. Abnornmaf3- pathol ogic structures in
the sense of this invention include, but are not restricted to,
13-anyloid plggﬁgﬁmsaﬁgﬁgéibrillary tangl es, 10 al pha-synuclein
aggregates in Lewy bodies, and protein aggregates deposited in

dystrophife272@ur i t eAntibddiR in dndRWBE] BERa Ak SQedhS® thribhdBiettb Ya®ological epitopes
cross-reactivi t@s of anti bodies with normal_ cellul ar or

super cel | ul ar '8P RaeTReakEs aush pbnoragl pattalesdeniz gelgyant sigpqtyses on tissue
anal yzed for edctiess @mhadlﬁgmh&mlpan@mmﬁmﬂ@ﬁngw&%wma%%kéqﬁcﬁmmg,

pat hol Qgy-rel evant anti body massages from rrermlrs% cultures are
transcri bed by FETRIEIPeRAlZbsimREs dissrge. v OBiAIEH BEm; tirsks BRiigns 9& Tappgenic

vectors for rmemmomﬁxﬁﬂyatsbas or ReREAidsHERE @ins BEQHEE Bom animal models of
[ 0273] Scr eeni g%_aof B cel | conditioned medium using

mi crotit er - cofffyan $ipess neledias Agsdrmoarumaa primgtes pr bY BHIfe piagsmgated synthetic
[ 0274] Par af f i pergiabgeéiachtiBATRAbAG S at, MR AZRREER fﬁe %&% %%Brlﬂbéﬁmn

tissues were cut into rods of 1-2 nun in dianeter and 1Ommin |ength
Four rods wer 8<BipedWbdagenet Jattristed ntopab-amyioi tRlaquey moguraferilesy tangles,

fitting the MiphLiynhEleinfa@peBdtesOh LOWPYodlesdRy pﬁ)t&ﬁrh%gre?g%’té@ d§lok{#@8n M‘ﬁ&gphlc
cut fromthis assenbly wt fh a mcrotome and | ces were nounte

adj acent to el h%ﬁm@htlﬁfl’@ﬁ e alsg| ysgbdo pxelige 1oraserTeaptivitesaefsantibedjesowith
2 by 4 rods t h@inaf éditutab 6r Pert@llviar 45 GirRirb L SefeledBhtiboMel SeFakeY Slazed

ti ssues from APP transgenl c mce were used toaé)r epare the tissue
arrays. B cel for<tgseand Hght dotnsbelesgidetconisatione dfalastedrratholrgirorlyvast eutibpdy
cultures vwas feaRsdsefdt P B B Edlﬁl?édeare transcribed B 4y RITLEES dibhled Gnd

a mul tichannel pipette and incubated for 2 h at roomtenperature
After 1d 30wasRRINSLIBE SXAEsIATHSPIRE felfremwhwnhprpd%am .es to tissue
sections was anal yzed using C¢y WD 20081081008PCT/ EP20081000053 - 96
- 3- conj ugat edxyzererddpyiasal i bodies to human |1 gG (Jackson

| mmunoResearch Europe Ltd., Suffolk, UK). Analysis of fluorescence
was perf df3mdfl on aJeréemingr bR @B febllicroedit enedempdicmostnyp eniflodiec-apmpatible tissue

Heer br ugg, S\N’lnti&garn[a?,gd) . ELI SA

Array production

20 [0274] Paraffin-embedded human post-mortem Alzheimer’s disease brain tissues were cut
into rods of 1-2 mm in diameter and 10mm in length. Four rods were embedded vertically
in paraffin to form a square fitting the microtiter format of 9 by 9 mm. 5 um tissue slices
were cut from this assembly with a microtome and two slices were mounted adjacent to
each other onto glass slides resulting in an assembly of 2 by 4 rods that fit the 96~well

25 microtiter format. Alternatively, tissues from APP transgenic mice were used to prepare

the tissue arrays.

B cell screening

[0275] Conditioned medium from memory B cell cultures was transferred onto the tissue
array slides using a muitichannel pipette and incubated for 2 h at room temperature. Aftera

30 washing step the binding of human antibodies to tissue sections was analyzed using Cy



5 [0276]96 well half area Mcroplates (Com ng) were coated with

synt hetic Abeta-peptide at a standard concentration of 1 [sem in
coating buffer (15mM Na2CQO3, 35 ni M NaHCGOB3, pH 9.42) overnight at 4C.
Pl at es wer e wasthgas1emd non-speci fic binding sites were dorerkegodhes | h
at RT with PBS containing 2% BSA (Si gmagsBuchs, Switzerland). B cell
condi tioned nediumwas transferred frommnmenory B cell cul ture pl at es

Binding of hune SRt Ebss ooy ALURRP hRenBoUy Rlrdrounp Bieu BusSpe Lia,
per oxi dase (Hlﬂa‘ffel(kom.]I{)gaMEiydmmkmo&,ﬁdehcdﬂwmaperﬁgﬁe@@nyﬁi Qﬂaﬂted fluorescence

anti bodi es (Jacksocn ﬁ:[rm & Ltd., Canbridgeshire, UK)
fol | owed by nEREUTEREN Bt ﬁ% T ?ri/)ag h a standard colorinmetric

assay. Mol ecul ar cloning of antibodies displaying specificity of
interest 15 [@ISA Living B cells of selected nenmory B cell cultures
are harvested usi ng a cell sorter. nRNA is prepared and

i mrunodl oB&T8in hea @Wa}idialfﬁlghﬁ\dlemalaws §enquiegioese acraeedommxméﬁtmébﬂg-peptlde
1g-framework speglfig h

chai n frarrevvorE (d [?B eﬁﬁ{ﬂ no(héil?nlﬂéﬁl M&fe}fln co n%f?%%ﬁﬂgﬁéos
primers speci M'Ic9 fror Omgfﬁm’feﬁ‘iCJ P-IEQEWW@ha@ agd npmfmxfs TiMbink sitast were
al, Ml. Biol 31222 1991 0 \Y ehl
RT- PCR of si ngr sorted cReT romqjﬁm%%ezﬁbggéggﬁ Ehéﬁ’s‘t%&r"g‘% E:lgﬂd? hcell
used as sour ceéonsiitigngd medipgn ‘aﬁﬂjtrw@h‘sd frh!almmmﬁewﬂe:slmramw Eé.ISﬁapl,ates

?r C)fnununol 155w(a%gf§%3by§@5%3%5§%9%rongégg%ge:m%ﬂﬁbfgﬁl{égﬁé&c}mags was

Resear ch 28( 2deteiminednsing hetse audish) peroxidara r(blRP)-izﬂrﬁugaze(dOQqueQ A26-h2Ma8 )G
Single cell t.h

i mmunogl obul i %Elkgglgal %&%&lﬁeﬁa 1{1‘8% fl[gm%"gg% SQ&% u%tpl b%tgye%%??dgesmm’ UK)
originally pr (ﬁdlﬂ!mdlby measweenﬁnteﬂ HRE adtivity & a stfnd@d8blotidetriciassagat i on of
the antibody clone with the desired specificity is performed by

re-screeni ng @fbidtuft Obhing bf SRBBALL &1&@5 g%ﬁé@ﬁ%%?%ré@y and ELI SA
upon reconbi nant expression of conplete antibodi es. Reconbi nant
expr esisi qo27i COTTDL@Ir% B g8 ofifdlécR@adhésory B calf mlﬁvc%@rmstea S6hE b 88 Rkter.

the variable h ht . chai n que ces "in the correct

30r eadi ng fr afEA i Bree%f? auk i %amatan% fearenees 4 iohigingd
regi on sequenaﬁngwlkiﬁame&eﬂuwﬂicemﬁ&brfer all Sheaal vaaaatallqk@vgatana NEght chain
5-prine end ?;?rd at@% -end wWith a_ sequence

VO
20081081008 PCTAEPYeS! %ﬁ@%@m iey s>’ RS IhEPTRARAIAP pYithPrimEre spasHis: fan all

donai n(s). Tohtat J-8dednliBitsPds W}?ﬁm&@"{ﬁ@ik@@@ 4. SdLi Biol. 01228(11999 581-597),
designed to faC| litate cl onlﬁg; the variabl e heav and |1 ght chain
r

sequerf@es i nt SlEREEHyingeisrl BIRSR olsinglsisertedigs impemory B cell culture can

i munogl obul i ge a4e8 asm&&so?@hwy hlﬂﬁﬁ‘g’hi bgh sTeEHfénbé’s’T(‘EEB%QBIQQLHI l 1%9 %wAcad
chain RT-PCR product in heavy Chai n expression

bearing a si gAgt Yséptd @@9%88?%@4@0%@%@3’6&@4 n's Ipmunelndty (1995) 190'202

i rmunogl obul icBronkigR ar | Nn@iic RE]@& Rese bmw&sléaﬁxﬁﬁﬁﬁm 11?1/(2003),
inserting the %%p:%a I|O$qht chai n, RT- PCR- roduct frane into a |jg
FO-478é} ot

chai n express gle eRlk sarting pspsgw‘@%q Coﬁféﬁtpﬁ’(ﬂ’ég ghide ﬂm@uwﬁ@t%heaw

domai sl of  husrEEbHK ARMAE of GBI bnkd SipMaNP Bloetiel iMthe BELIRLAGET Vel Y,
| anbda Ilght chain |nnunoglobulln is expressed by inserting. the

| ambda | iB#8] chai nldewiratareithe apéhody glome avith thedesirad spgetfisity |is pgiformed by

chai n expr eSSk&i&rééﬁ&Ean ﬂ[cﬂ%ité}' d?:?np%nlﬁ!: GoRE rﬂ%&x’r%ﬁmﬁﬁﬁmﬂeu RESHMinant
domain 1 of human da |ight chain_immunogl obulin. [O o
Functional r eewwaﬁf cm@fé a@tmmeanmqﬁmmést CAPIESSHIL %ﬁcﬁ@aietpd@ﬁl antibodies
co-transfecti an gt dﬂ%u%%%oﬁ ek e vﬁn‘?&fbl@ﬁkﬁvﬁm{ hARREPRELSLE "1n the correct
reci pient cell 11ne) | g- heavy-chai n expression vector and

kappa ¥r | anbepadipgﬁﬁmghtm%mrqasmmc@s%ﬁlamomebmt threasighlsiremion sequence with

a sequence encoding a signal peptide at the 5-prime end and at the 3’-end with a sequence



15 human nonocl onal anti body is subsequently purified fromthe

condi ti oned nediumusing a standard Protein A colum purificati on
Reconbi nant nocl onal anti body can be produced in unlimte
quantities d@‘??f‘ﬁ*}%ﬁ? %er transiently or stably transf ectPé?jfEE@P?@”OSém I

| i nes produci ng reconbi nant human monocPbnal ~anti body can be
established either by using the I g-expression vectors directly or by
re-cl oni ng of E:h@d!@'th@zkﬂpmpnagicmmnf dﬁx@ui(@dil“bftlﬁlt et thexRh&s sdrPdined restriction

sener 11 oAEAIPPL TR i G e g s
RT- PCR of bul Ianﬁi)ddgleklﬁ‘es{sﬁ;ﬂ&@dtbmV[—IB@yCoﬁhhSmﬂ;&ndg‘l’(ﬁﬂhh Eﬁc@ﬁgﬂ@é‘se& Bf?ln'éertmg the

forward- and si dewargjél g‘gl'eh e@*?ﬁ%ﬁ ert| es sel ected

menory B cel | "CFPReR! rodiish i frgme {159 adisary ehay} gxpression

directlsy in O.vectod bl taUﬁQﬁl f:éﬂtid@dmﬂ\ﬂthch cotfdiddt O5mARNAbRhEhan( HRERBlobulin.
Hunt i ngdon, UK) usi ngt %NDFI 0 ce orter. nMRNA was rpr epared usin

the nRNA-Di r edt?PRE U8 KD (BpHEE ot (ESaTeed B speringyflic; KPR rlight’ chain
CDNA was pr ep®TERCRrdigctlii &ramBIntb @rlighCiRainkix reé@no%@ﬁ Broviding a signal peptide

Bect onDi cki nsan, ..Basel t erl and i mmunogl obul in_(1g

heavy and |i gftd %cﬁ‘?ﬁ?"ﬂ“ F‘&bll %ﬂg’é’g’&gﬁﬁ% ‘%§ha¢%frf“8 byuy. nﬁ‘“F‘l‘?é‘)“’elya

Advant age 2 P%H@atn@f}cﬁm e@ﬂmmsgsd:uwnsp@ﬁprtassed B?uﬁafaﬂﬁlg}‘tﬁé 1@411’{%%5@@1“1111
amlies

vari abJ e heav i ght chain fra

2008/ 008P Tg%g% 57%6606 gme “éea %dadlghb?hawgreﬁ%orbw RERVIdiRE anpignal
primers speCI begtide @hd hB Qork@bdcARtin 0 oMMtk 12fibdd WgRIthhid iRRANYEISHulih I
kappa or gvﬁanbda [ i ht chaips as 3' prinmers. Priners were purchased

from M crl§&ht h (Bg'i"tj pal rﬂSWPlf@rﬂ%%ylon'f{l@Q@tﬂlﬁs &reabigingdappon ge-trapgdection

was used in alidto GHIN 29T icOR (68 GhP bihel'd) rgﬁfa‘télféglpfehp@&ﬁ [e) ITW B heavy—chain
i mmunogl obul i n kappa I| ht chal n fam sequence

( \DVRVPAQL L GUEK] 1306) 2) KEP IR T 12@%&&@%?‘?%@%&551% peckes. Regombinant
designed to p h@:\md@oﬁ&mnamﬁmdd?sg RBseGhdnBly $RPel fom AL BRktitlofed REdilh haih€a
the cloning of P %@ lified varlgbl e regions

( ATGGACATGe Geé?@%g% NCCHTEBRE rRyepborebymar pengsioneliastiagdycan be
10SEQ 1 D NO igioduééﬂdh uMBSitdd uaieties REinf ¥it o Itﬁiﬁenﬂyfoag@mﬁsﬂaﬁsfee‘ééd &lI Cell
restriction site us&J for the cloning of variable heav&c ain regions

the restri ot | GRESHPEICES Teeqmkinanh AR a0 AeoosY iy b sreRisbesietbyr by

t he vector. S'uﬁh% Phd Yo-edpRsib® Sétbigt diRBily ot Q)ya%chﬂm%a& [gmdﬂaglécl% iohd1ifo
C of the kappa ht  chain and >Cho |, was | ntroduced into

| ambda?¥ i ght éﬁfsmg CREETIONCSF9R- dPgewivess suplcrs Sabaubel)? #rd SPlf‘g&%ni gpp be
into to reci p@idtatdERdm tiRsd@sSralfild REFRE

Experimental protocol:

RT-PCR of bulk B cells

[0286] Living cells as identified by their forward- and sideward light scattering properties

25 of selected memory B cell culfures were sorted in aliquots of 100-2000 cells directly in 0.2
ml PCR tubes filled with 20ul of RNAlater {Ambion, Huntingdon, UX) using a MoFlo cell

sorter. mRNA was prepared using the mRNA-Direct Micro Kit (Dynal, Invitrogen, Basel,
Switzerland). cDNA was prepared using the "RT for PCR" Kit (Clontech
BectonDickinson, Basel, Switzerland) and PCR of immunoglobulin (Ig) heavy and light

30 chain variable sequences was performed using the Advantage 2 PCR Kit (Clontech) using

specific primers for all human variable heavy and light chain frame work 1 (FR1) families



.15 according to standard procedures. Plasm d DNA was prepared using
standard kits (Quiagen, Honbrechtikon, Swtzerland). Reci pient
vectors contained a CW pronoter for the expression of antibody genes
i n manmal | av@&10$/881008i ngl e- cel | RT- PCR [ 0282] For si ngl eeCa@PROOERIVIRER
of 1g heavy and light chain variable reg§ens fromcultured B 20cells
a nodification of the nmethod described by Onens et al, was used

(Onens et al, 0 t |retI into
tube of an ar ragg %%mer@hp%n%ﬁ%%% E%tﬁghglse %ﬁgg&tﬁ% féE);g/bﬂ]%l EohRs t)émg%lpf g uman Iz
Each tube was hpawpade¥appe oc ilambdr Hight phaimsfas BTpﬂmér[sePnhms ﬁu@pmhmeqﬁrom

Il reverse trgps ). PCR tubes were shock frozen on
dry ice and tha l%giﬂn%o‘%a%%l%&&?#gf to RT-PCR cDNA was prepared

usi ng ran@dhl hexamér s;gr(ad::lpgmtdedh@t VoS auseld Suﬂdalesglressph vettorseway degived from the
transcrd ptase ity 14 round P fi nogl Qbul i n vy and

|'i ght cslhal n vaglng%l engr%gg'} hogul\irbs %é’?? or u F%m\‘b %E“g or | Elgf sequence
set of priner sMbmpApLLamd,mepcwrdc s$ma]]) No:eay hlRScribed SeV Bk ﬂfmﬁggned to
| g-variable r

Looerti a0t o " R e PiceRR st i T order R Phe g i PERiaplfed verable

kappa- or |g kepdeda |ight chain were used. 2nd round PCR was

pe o eSS SO RERLLEL S OB BT R LAl ST PSR

reci pi ent vectors was Bgrfor med accordingly WO
20081081008 PCPERHRPOYS; DoBbaiawas iggoducey] byemln@ttmmeewﬁs ulseer 3’ gbsuiitioy site used

[ 0283] Ol oni Ng gyae ﬁ{ﬁﬁfrxggam&éaqy L é%ﬂ@g@lﬁég#'c (ésgn'v]»afs;lmduccd into

nmet hod or by su&eée osition 1nt ure
a cell sorter rfmfélpr@am bYFTbF veaBy |Sm§ar1w3n)restﬁmonls;tqﬁsmgwas mtroduced

dilution, celtl r r. o
t hrough a 530 rﬁ’? gil/ Ogﬁ %%)Anm{a #O%SBBFO%J%OI#S%E &lf:msl%qt chain.
Swi t zer | and) E‘éﬁu@w@rﬁmt P %@rqqlmtamrl Heatige doto e tecipieniveédtorp vas perfamed

384 welsl plat Q&oﬁﬁnglﬂtcpgﬁﬁ@a@& rp‘%c'e@ﬂ dsgf PlishicC NS WRET r}gﬁkéd usfxl;%%éﬂmlanf Rhts

seeding with the ce sorter, the vice was set t 0S|
single cel |l (&uiggesn, Hormperaehtikpi Switesrland). Reciplent wenw@@owéinbd pChEveromoter for

suppl enent ed W I;:Q?:@ssﬁﬁ faﬁi‘?&'d?g%/ E}'man%g%%eﬁgedl um was suppl enment ed

wi t h nedi um con ioned by ac ate Al ternatively,
Single-cell RT-PCR

[0282] For single cell RT-PCR of Ig heavy and light chain variable regions from cultured B

20 cells a modification of the method described by Owens et al. was used (Owens ef al., 2003).
Single cells were deposited directly into each tube of an array of 0.2 ml PCR tubes using the

MoFlo cell sorter. Each tube was prepared to contain 10pl of RT buffer for Superscript II

reverse transcriptase (Invitrogen). PCR tubes were shock frozen on dry ice and thawed
immediately prior to RT-PCR. c¢DNA was prepared using random hexamers (Clontech)

25 and Superscript II reverse transcriptase (Invitrogen). 1" round PCR of immunoglobulin
heavy and light chain variable regions was performed using, as 5’ primers, a set of primers

that primed in all signal peptides conserved among Ig-variable region families. At the 3’

position, single primers specific for the constant region of Ig C1 heavy chain or the Ig

kappa- or Ig lambda light chain were used. 2nd round PCR was performed on

30 PCR-products obtained during first round PCR using the primers as described for the bulk

B cell RT-PCR. Cloning into recipient vectors was performed accordingly.



1030.000 irradi ated feeder cells were added to the nedium Sequence
anal ysi s of immunogl obulin variable regi on sequences

[ 0285] Sequenci ng of cl oned i mmunogl obulin vari abl e regi on sequences
was per f or medo enos/esgoogr i mers specific for the CW pronptrer/Epries@ndss 5'
of the inserted Ig variable region sequgnces in the expression
vector. Alternatively, primers that primed in the constant 15

S\EP? gﬁaf);zleg Aqt%ﬁ\@f eceﬁgl | grpt c{]/al ?zrwerta g;(caflwarS:quences obt ai ned
CLr ot TEXugdy! {096 bing a2 P de OB ADL AR AMRR AR AL SN Sfhete et

conpl ete i mmno e redgions In

peptide and t H@PO@@ns inénpo ‘d@ihﬂllwre\m@ ugisg d célbyorten(iadde iDako, Péxtyﬂcﬁms; B3A).
of functional phesanhl ql h

anti bodi es can ﬁe pr gg‘ucedﬁggﬁ% i m&g? %ggh %%ég g@%eegbﬁ%md thmugh 2
expressi on usBhigmogenmeklodiakeen, IB?an Diigkirtspre Basel, S(vﬁtzqaﬂldndbtesupgndezdjmnnedmm
Opi n. Bi ot echpg) See@cd(o}l%%:ﬁ)wel %656&?84 welt 8@{@ LAY, g&'ﬁg@@n celllg)f}e%lwel]
anti body of up to 1 was produced upon FAnst ent L ranst ecton

293 11EK [8284] s. ReEQSrﬁ‘bﬂdmﬁmﬂhﬂma&il seoerotht dewade veastsetiio dgposit ongsingbe Q‘bﬂ@!smge
was produced r the

NSO bol I's. 25ud e Piel Aef ahEADSEUE PR, s ofdbints 6 el el THt Llifir
producti on of medmmrwvassupptenerdert wammeﬂmni)cowtubnedm lagtiviatet] ITacedlf.e Alteraatively,
[ 0287],9- heav hai n. vectors were -

co- transfecte ?ﬂ?%£€%§5§§§“ ﬁ??gﬁg?%gk enw]andard cal ci um

phgsphat e co--reC|p|tat|on nethod Reconblnant antlbodles wer e
purified fro ¥ ?;11 oRmunpglpkulingyariab) bpsequencelrK 293 cel | s
usi ng 30pr in A | unm pur|f| ation GE-HeaIthcare O el fingen,

Swi t zer | a[ﬂ%?% @fts‘gﬂi ey aippasiable regign sequecge wat aprformed

production of uhh@aﬁmé@@mﬁicﬁaﬂﬂw aM v PR&tePYresdn@ B! 6f the RRGHRU L VaTkble region

sequences in the expression vector. Alternatively, primers that primed in the constant

15 . domains of Ig heavy- and light chains were used. Sequences obtained were analyzed and
aligned using Vector NTI software (Informax-Invitrogen). Plasmids containing sequences
that encoded complete immunoglobulin variable regions in frame with the leader peptide

and the constant domain were used for expression.

Expression of functional recombinant monoclonal antibodies

20 [0286] The antibodies can be produced in sufficient quantities by recombinant expression

i using technologies known in the art (Trill er al, Curr. Opin. Biotechnol. 6 (1995),
553-601). Recombinant human monoclonal antibody of up to 1 mg was produced upon

transient transfection of 293 HEK cells. Recombinant human monoclonal antibody of up to

100 mg was produced upon stable transduction of 293 HEK cells or the murine NSO cells

25 using recombinant lentivirus vectors.

Small scale production of human recombinant antibody by transient transfection

[0287] Ig-heavy chain vector and Ig-light chain vectors were co-transfected inte HEK 293
cells using the standard calcium phosphate co-precipitation method.  Recombinant
antibodies were purified from the medium conditioned by transfected HEK 293 cells using

30 protein A column purification (GE-Healthcare, Otelfingen, Switzerland).



[0288] Here, a lentivirus-based transfection systemwas enpl oyed to
generate stably transduced cell |ines produci ng human reconbi nant
anti body (Zufferey et at, J. Virol. 72 (1998), 9873-9880). HEK 293
cells were o9 toogiemeddced with two distinct |entivect or $Came2068/000053
beari ng an expression cassette for the. igg-heavy chain, the other a
cassette for the Ig light chain of a reconbinant antibody. This

nmet hod of tra I . be used in g.broad.,r e of ma | ian cell
li nes such asrl %giﬁfgﬂ rl\cfg%r}%’g Xt Ezfm'{?arlefagg’t"fagmt'ﬁa‘s{ﬁrf?%@rﬁ ‘8’%&%

nodel s of n di S i 1 re ner.ajed as

previ ousl| @%ﬂgcri bglgﬁt En_lglﬁ)t%%%bg{eag?{ggg%ﬁm rl\%%fg%\é?%sl © aYerﬁig%oJ giyrasgstably
(2006)) on a tppideepdisald kigesquerdhcisi hapaBlGombidarDBAThod T (Zuffeester gf QLI Virah §2

backcrossed o 5 e t andar.d housi n
conditions on r@gj@rg se\? g%%%%% %E%%Ta:ﬁg %]/:eé: gﬁim%gﬁdrem\zhnﬁwh@gl pg‘émgﬁ@lgsoge
to food and wheasing afigspressinatoassatte for thegg aeryeshiia) the othelr 4 casseigfor( tRd Ig light

nonths at firsgf,: i : i.ng). and ,gender. .M ce
are treated Wi%ItﬁHItl giflétljieﬁgndﬁlégt %@%ﬁ&ﬂ %3%5/}%\?\5?5%{?9&%?(6%0 uﬁfﬁ'ﬂél@ﬂ?ﬁraﬂge
i ntraper i t oneaf mamjnekian asHdines/sach as CHOenpNRDedlnf 2 nmont hs resul ting

in 8 injections per animal. Behavioral testing in the Y-maze

[0290] The SPONLANARHS: RirkEnRAhMAR roalis of finds SRsSEd USing a Y- shaped

pl astic maze, w X 207X cm arm SI Zes. ring 5 mn sessions,
the sequeorssy of aTAnGBhE! Bfccakerel BGRFEAaS %Eévioaélyeae@é}fiﬂeanﬁm%ﬁl_och et al.,
defined as su ESEJ ge entJr es into the three arns, in over alsgl ngr
tripl € sets. NPRECIIbARH | 842000 < Rkmd backgrghng of 578V ped PRAR olhsftest

actual to posgichpewsl bRkEBEEOMRce A (FTBRS.MOMICBSVAE 1@PE LdRF Ytandard housing
treatnment, the m.ce are rete the Y-maze. The experinenters are

ted in,
al ways kept bFfIfiopspn 56?‘1‘?“&"3 éi%@&ﬂ@”&ﬁﬁ cydn ard g dregaesasgtor fred apdowater.
: AN ! . S, o
experi ment. BlrgodeRaithfRs el papiided fo%gé;%%ekgﬁg'r a@gihgggessgﬁgégte MR e 2

structures in the brainm 25 | To asse

ant i bodi es or tepiing) rpdiesndene Mdige arsateatedneith antibodine (Imhglkel bodyaivaigh@ by ewce
and bijad to thgei : : f ' ed.
ot el t ar get Sy p e ey ViR R AOL 0L pail oF SRR el o Tiltons
admi ni stered sgrenimalcal |y, intraperitoneally, intravenously,

i ntranuscul arly, subcutaneously or intranasally to a transgenic

ani mal that i gegRafAtdsBhd HORE Y¥masAPhYsSi ol ogi cal accunul ation of the
aggregat ed 30or conformationally altered protein target in the brain.
Bi ndi ng qi290he ant Tieagyntireotisuterndibdi@fd8d HELQARRGT 4 FREE/PRIOOMIze, with 40

x 20 x 10 cm arm sizes. During 5 min sessions, the sequences of arm entries are recorded;

20 alternation was defined as successive entries into the three arms, in overlapping triplet sets.
i The percent alternation was calculated as the ratio of actual to possible alternations. After2
months of antibody treatment, the mice are retested in the Y-maze, The experimenters are

always kept blind for both treatments and genotypes during the whole experiment.

Blood-brain barrier penetration and binding to abnormal structures in the brain

25 [0291] To assess whether the selected antibodies or fragments thereof can penetrate the
blood-brain barrier and bind to their abnormally aggregated or conformationally altered
protein targets in the brain, an effective dose of the antibody is administered systemically,
intraperitoneally, intravenously, intramuscularly, subcutaneously or intranasally to a
transgenic animal that is characterized by unphysiological accumulation of the aggregated

30 or conformationally altered protfein target in the brain. Binding of the antibody to the



- 101 - pathol ogy specific structures in the brain is then eval uated
by i mmunostaining with a | abel ed anti-human |1 g secondary anti body
fol | owed by standard i munohi stochem cal detection. Experinental
protocol : 5 O%IHHEE |/ APPswe transgenic nodel mice fFCTAPINEINER s
di sease received two peripheral injecti-dA5-of 150 jig N -101.11 at
day 1 and day 3. The mice were sacrificed 24 h after the second

injection and pamblegedpydifidstRBtaresBinathé Srae sethéd SvBRidd Bl IhBeiBaRideCRth a
wer e prepared fro[ggfarng en tissue HSi ng.a cryotone. Presence of human
t é'l Py

anti body on cry&& 218 sierndary antibosdyfollewve by standard pmmunohistochemical
Cy3- 1 abel ed antdetebisian | gG anti body (Jackson 10 | mmunoResearch

Europe, Suffolk, UK). Localization of anyloid plaques was perforned

by co- st ai ni ng xhe'C%Q[ stat ections with the murine Abeta-specific
control antibo yp‘gﬁ’i &%E9%Dbl e from Covance, Catal og Nunber

51 0- 39320) | owed - | t,i, mpuse | g6 anti,body. .
Al ter ngfi v 0%&,] st ai ﬁ?ﬁéﬂwﬂ;% 5 @@%"ﬁ‘g‘%g{'}’gé’f ANt %ﬁu%—?ﬁe‘ffﬁ&f a‘ﬁgﬁaﬁowe%‘% two
used al one. Angkeysliesal ofiectibusonf @50 ayidel Ohd$ apdzy fl @andiiy 30Thamiderwees daedficed 24 h

fl uorescence 15gj L].el d i .br ai n_pat hol .

[0263) The. e t scret B REAREHEHERL e B P, el S8 37 Pl were

or conf or mat i omwedpkipd dtore frezénpisateaisingtaoorg@ise.i Rretdnee bf Rirtan atissdeas@gostat

by systemc tr . .. jvery aof . the i bqd

(i ntracranial, ?ﬁf@ﬂ?ﬁ%@%&@%ﬁ Faé?ﬁ rlegju'Iaé? )‘“CYS% h'érﬁarh?ﬁ’%laﬁqobé’éy Sfgekson

ant i bofy cont r dununoR esearetyBurope, Snifolk) KW Ldvalidatioraef aeyilsit iplaques was performed

unphysi ol ogi ca { . | at ed conf or mat | onal.

altered protei rllljyt% g%fé[eﬂgﬂﬁé ?’ﬂ%ﬁ trsg‘iqﬁps e rr%ué?eng‘hftaé;?’?céf&%on}@ anll{"}ay GE10

eval uated by i favaildde &omi Govagee, llasta Nembaa81Gs19aL0)i foljowéd b FIBCladeled anti

20T ogat e, - agIbEle HREE. e RS e B O A A dene witbody

quant i fi cati onwef utddealomncAndlyss b fisoredcerich avaarpetfeinted2dt &f @ftBed fluorescence

di ffergnt brain i%%s%?se L@Qance of antibody-treatnent rel ated side

effect's [ 0294] POt en Faq {8 get related adverse effects of the

anti body-treatnent will be assessed by system ¢ adm ni stration

or targeted br Reducienr plhrain patholome ant i body (i ntracrainial,

intrathecal or intraventricular) and an unrel ated anti body control to
de

transgeni dV20 nmal s Wia Hiests o apthody framert onibmipeslopingirarted ot eanfirmetionally

of the aggregatRfed ro@éi’rﬂfte@%eft@ﬁlt iheNRdih Ys &st8ELEy s)88mic treatment or targeted brain
2008/ 081008PCT/_EP2008/ Q00053 - 102 -
delivery of the antibody (intracranial, intrathecal or intraventricular) and an unrelated

20 antibody control to transgenic animals with characteristic unphysiological accumulation of
the aggregated or conformationally altered protein target in the brain. The treatment effects
is evaluated by immunostaining or histochemical staining of the altered or aggregated
protein targets and measuring the area covered by such aggregates, aggregate size and
aggregate number and biochemical quantification of the concentrations of the protein

25 targets in different brain areas.

Absence of antibody-treatment related side effects

[0294] Potential target related adverse effects of the antibody-treatment will be assessed by
systemic administration or targeted brain delivery of the antibody (intracrainial, intrathecal
or intraventricular) and an unrelated antibody control to iransgenic animals with

30 characteristic unphysiological accumulation of the aggregated or conformationally altered



protein target in the brain. Potential side effects will be eval uated
by inununostaining or histochem cal staining (e.g. Prussian blue for

m cor henorr hages, hematoxilin-eosin, activated white bl ood cells) and
bi ochem cal Wz%9si4o8ati on (e. g. cytol ci ne | evel s by EPCEAP2008/000053

5] munof t uorescence staining of living-¢étds [02951HEK 293 cells were
transiently transfected with a vector that expresses human wild type
APP fused at t lLar: \ t Iuorescent

pr ot ei nvari ant T ArRah bl i DOGHEL M ot 0 Bl lled o RirG ERing o
i ncubat ed wi t h hinteehemicelc staipingafets. dirtsstaodbles for nwﬂtenmhhagus; haditesli@atosin,

Cf 30 f | | 0
gurfg(r:e boTngugﬁﬁaﬁdgd%ﬁﬁv&agloggtscggg %Lg?% @Fgu?na ?tg& é&: %gwalevels by

anti bodi es to MlA®).or nouse 1 gG (Jackson | nmmunoResearch). Analysis
of fluorescence was perfornmed on a confocal mcroscope (Leica).

Preparafion of 1 ﬁaﬁggﬂjoggggéglcéstgfgéggﬁgg% @Bu%eptl de was purchased from
Bachem ( Bubendori W T zer yl i sed peptide was
reconsti t ufogsk]i n TFHEMS%&%W@M@Qnﬂﬂrﬁ@@mhmh A Bdr¥ndR L rpgéssés%ntm?wﬂd

use as nononeric Abeta in the assa Abeta fibrils were ar ed
i ncubation of FATINEr fusehpidhe futtage) u}ﬁé SriepRingg tOéhft bﬂ@@hﬂ%ﬁcmﬁ peptein Variant

100pg/ ML i n PB@ighe.3 2& Hofs a2 traddaROHE tHeCoeAD Sleit ﬁ&%te@%ﬂﬁﬂmﬁi{pfcbémbmant

preparations were al so used as_substrate to coat ELI SA pl ates.

20Vest ern bl ot BRARPIEE 20599BIHEMBIdies ahB s &ré%mm% \ﬁé@r aPRedngiterHhe cell were
| oadi ng dye, hegtd dRRataR/ A GtiBo WescibPasiet !ab%jl@&‘?ec antibodies to
separated on a_gradient SDS-PACE. Blots were incubate ri mary

anti body for 2BUmMER (0gi BEUssT [g6r [(feakspn HimmeunoResserehlon hnalisisi pb diporsacence was
mouse control aaiRedyn 8 EddoMRRidQ¥eR! (BHcySi Ng secondary anti human

or anti nouse antibodies 25 conjugat ed w'th horse radi sh peroxi dase
(HRP). Blots WEre devel oped sllng Super Si gnal West Fento Maxi num
Sensitivity Su . i sher Scientific, Whlen,

Swi t zer | arigi%] VO ZRQQ/ O%éLpQ%QP%Eé EE’%@Q /cP 08'053 Bacl%em (Bubendorf, Switzerland).

15 Lyophylised peptide was reconstituted in TFA and resuspended in PBS immediately prior

to its use as monomeric Abeta in the assays. Abeta fibrils were prepared by incubation of
monomeric Abetal-42 peptide at a concentration of 100pg/ml in PBS at 37°C for 24h.
Monomeric Abeta peptide and fibril preparations were also used as substrate to coat ELISA
plates.

20 Western blotting

[0297] Monomeric Abeta peptide was mixed with loading dye, heat denatured and 0.2pg
was loaded per lane and separated on a gradient SDS-PAGE. Blots were incubated with
primary antibody for 2h. Binding of primary human monoclonal antibody or mouse contro}
antibody 6E10 was revealed using secondary anti human or anti mouse antibodies

25 conjugated with horse radish peroxidase (HRP). Blots were developed using SuperSignal
West Femto Maximum Sensitivity Substrate (Pierce, Fisher Scientific, Wohlen,

Switzerland).

30



Conmpetition of,tissue anyloid plaque binding [0298] Reconbi nant human

Nl -101.11 anti body was incubated for 2 h wth Abeta peptide
preparations. The anti body/ Abeta preparations were then used for

i mrunohi st oohemiogrediowst ai ni ng of brain section obtai ned Hoer®@s/pmbszent

wi th neuropathologically confirmed 5 Alipheiner's disease. 5 um
cryo-sections were prepared, blocked with 4% BSA, 5% goat serum and

5% hor se S8k MM, b %sfé’im%&i& at .k : nd stained with N -101. 11/ Abeta
preparati oﬁs—g%‘r—ﬂ—'ﬁﬂ%—r—o‘%mrpeﬁvggi%e. After a washing step the

bi ndi ng of [0A%8fan anRieboobirmt hmdn KL, 1&@&%6&9&@@&@3@&@1@%@%% peptide
Cy3- conj ugat ed secondar ant gd/l s to human G.(Jackson

| munoResear ch FEUHPGY tﬂ?ﬁ’ Yé‘gftg PEPAIEHIORS MEEE HiSR dssaler ypwnohistashgnical
on an inverted sfduumg eStbeailcecdnibﬁ oD BORP Srdpl- Qi IﬁiﬁentHeﬂ{ laéﬂﬂlsb,thologlcaﬂy confirmed
SWI'[ZEI‘% and) . %g;éal e, 1,.Det e;[;,tl on of Human Anti bo S a

Abnor mal St r uct mes A, "‘l“h"%ﬁ%?ﬁmﬁr‘&?rﬁpﬁ’%‘@ e with 4% BSA, 5% goat

15[ 0299] Ant i bodkmm ﬁﬂcba%pmgmmqalpgs ke alnt Ji'tYR”Flbhﬂ%t‘dix&d Whh NI-101.11/Abeta
clinically unusuall %bl e gatl ents with Alffhel ner's di sease were
6‘???"5#;8

tested by i mufk Filst AYTOSM PRFARE: & eBﬁsw"éB’(n&lSF?@dh? Piding of human
patients with [aatlﬂimiie@gd: assub yecﬁmfwas@myﬂdaﬁmgm oSnjil} ﬁ&ﬁ&@oncﬁiygantlbﬁles to
denonstrates t g?els&nge gntl bodies in a cljnica unusual | y

stabl e pati ent B ?lﬁolb PRl fseareh @uﬁﬁ’ﬁe%td)is%%s‘%éﬁfﬂqoﬁé@ﬂ% was
co-stalti ng W tpbrfermicd owan ai%ﬂtéimhbr@a@bélﬁﬁcros@&efwm I—ié@x‘bﬁrgé%&'eﬁand?
(antibody 408; Fig. 1B). The presence in a healthy human subject o

anti bodies to neurofibrillary tangles in a tissue section obtained
froma patient with Al zheiner's disease is shown in Figure 2A. This
result was confirmed by co-staining with a | cnown anti body agai nst
human tau (HT7). Figure 3A reveals tgﬁﬁag{gﬁs?ce in a healthy human

subj ect of antibodi es agai nst dystro rites in a tissue section
obtained froma 25 patient with Al zheiner's di sease. Control

st ai ni ng wilRé¢tetttmmwof HumamoAntihgdies spainsnAbnoanal(SthichirdsPreegdent @oHiman
Figure 3 B. These results denonstraBeih isséusesence i n phenotypically
heal thy, or clinically unusually stable patients of antibodies

agai ns fiabl athol i C tru i n..human tjssye sa
0% "ot A 251 BgRRLASL00 Sl SRS BLS SyBS LRSS ST S
20081081008PCT bﬁﬂﬂ&@ﬁﬂlﬂ@ﬁﬂéﬁ&eﬁ s d.l@éhse wénx &m&ﬂ &y 2nitesshigdochamistr b Biin sections

Recogni ze. Cont OPRUE ORGT Peo i e ARGkl cotbed il Rt omie. 14

demonstrates the presence of antlbodles in a clinically unusually stable patient that bind to

beta-amyloid plaques as was confirmed by co-staining with a known antibody against
20 human beta-amyloid (antibody 4G8; Fig. 1B). The presence in a healthy human subject of
antibodies to neurofibrillary tangles in a tissue section obtained from a patient with
Alzheimer’s disease is shown in Figure 2A. This result was confirmed by co-staining with
a known antibody against human tau {(HT7). Figure 3A reveals the presence in a healthy
human subject of antibodies against dystrophic neurites in a tissue section obtained from a
25 patient with Alzheimer’s disease. Control staining with known antibody against human tan
(HT7) is depicted in Figure 3 B. These results demonstrate the presence in phenotypically
healthy, or clinically unusually stable patients of antibodies against identifiable
pathological structures in human tissue samples with histopathologically confirmed

diagnoses.



Protein in Brain Anyloid Plagues but not the Physiol ogical Precursor

or 5Non- Pat hogeni c Derivative Thereof [0300] Antibodies N -101. 11,

NI -101.12, N -101.13A and NI -101. 13B were obtained fromclinically
unusual | y stémdroes/ggiohei ner' s di sease patients with a SiPgIEPROHMISY
reduced rate of cognitive decline. Anti-bogly isolation and reconbi nant
production was perfornmed as specified in supplenentary nethods.

10NI - 101. 11 103011Reconbi nant NI - 101.%1 v&s tested for binding to

brain beta-anyloid plaques (Fig. 4). eecti ons obt ai ned froma
patient wi th neuropathologically confirmed Al zhei ner's di sease were

st ai ned atRetmmbmdntHuedircAntibodieaMaintin Spedifiety tbiAtdioral Structure in vivo

bet a- any! oi dapd R@YEEn Mk ICHITORASISAAE Di%e AW RUGeHEA Mol Amyloid
ff bi ndi

ot el Al P o e
by addition of excess arroun?\z er ‘ﬁ%&%ﬂﬁ@%}f‘f%’ﬁ rm nal

Abet a- deri ved pol ypeptide representing positions 1 to 16 at
concentrat¥3M§ of upntibodlesuNI-{(Hi.lg, NIyLO1 KRy NB&dIntize and M- 16il HAB ngerefobtained

Nl -101.11 to b 0 .ain ectlos at .8 111'.4
concentration ?IISO%'C%WJ&? gg %hﬁgpg%éesﬂlazg S 5?55? phegts “P&‘lfrﬁlqnéﬁc(aﬂﬂyp‘ieﬂ}}ced
but not of I|ineae ozﬁzgymtwa dbclmeAbatlbddy-wbktmm mphecantdhand praidtion was performed

concentrati on, L h | -101..11 recogni zes a confornmational
epi tope that |§§%%?'%%§&er{;%ﬁ%leﬁ%%m%r%%erdfc Abeta (Fig. 6). [0302] To

further assess binding of human reconbi nant NI -101.11 anti body to

| i near,y nononeric synthetic Abeta, pr@g&iitlgons of nononeric Abeta
were separated by 25 non-denaturing PA | otted protein was probed
wi th human_reconbi nant NI -101.11 anti body and a control anti body

agai nst NPk nal Respedinapbit-101sHoisriested fprginding toarain bﬂ@ﬂl@lo}simkﬁ%%@lg

prom nent stai @y, 'M'aﬁfsed'ﬂéﬁﬂi@élhéa fﬁ*ﬁ?iﬁatn@ﬁ%ﬂh%@woﬁﬁh@b%gdl Golftted Alzheimer’s
detected for human N -101.11 suggesting tha oes not bin

to the |inear ﬁﬁﬁ@ﬁé‘ﬁ%ﬁ%ﬁ gt the pdigied worcentaatiophi SaBbadly dinding iedetacmploid

Abet a epi t ope. (aﬁh& wifd coﬂ%@ﬂﬁgégggggﬁfg% gg%@&ﬁéf%QQQ%ﬁldinglo%e binding of
[ 0303] The bi nd|n reconbi nant NI -1 to artificial a
fibrilk pr epar &gt gqodbrNI-IOI 11 to beta-amyloid plaques at a concentration of 5 nM cannot be

competed by addition of excess amounts of linear synthetic N-terminal Abeta-derived
polypeptide representing positions 1 to 16 at concentrations of up to 1 uM (Fig. 5).
Furthermore, the binding of NI-101.11 to beta-amyloid plaques on brain sections at § nM
concentration is competed by excess amounts Abetal-42 fibrils (4 uM) but not of linear
20 synthetic Abetal-42 monomers at 4 puM concentration, suggesting that Ni-101.11

recognizes a conformational epitope that is not present in monomeric Abeta (Fig. 6).

[0302] To further assess binding of human recombinant NI-101.11 antibody to linear,
monomeric synthetic Abeta, preparations of monomeric Abeta were separated by
25 non-denaturing PAGE. Blotted protein was probed with human recombinant NI-101.11
antibody and a control antibody against N-terminal linear Abeta sequences (6E10). While
6E10 produced prominent staining of monomeric Abeta peptide, no binding was detected
for human NI-101,11 suggesting that NI-101.11 does not bind to the linear monomeric

Abeta peptide but recognizes a conformational Abeta epitope. (Fig. 7)



synt hetic Abetal -42 peptides and nononeric Abeta was determ ned by
ELISA (Fig. 8). Synthetic Abeta fibrils or nononeric synthetic Abeta
coated onto ELI SA pl ates at equal coating densities were incubated
with NI - 101“1‘12“3?’03(9??@ i ndi cated concentrations. Bindi ngCTETHPFNGRE| al
anyloid fibrils (open squares) is nore-tthan 100 tines higher as
conpared to nononeric Abeta (filled squares). Control antibody 22C4

agai nst t h@3g3)t er m mus bRpf; Tr@oﬂlbﬁlfaﬁrlﬂnmlaﬂl'w aRHBHB ath Po DM z'eﬁaxed from
Abeta (filled circles ;eéwell to fibrils (open circles

n
suggests that NYRUHE. ]'(’)ﬂ?ai and mOsAmERGAPYS A depERASb RIS GF§ 8).

al so present orsyatktid ABét@ﬁbﬁlmék RloHothérd dyhety KRAY Shtdd A0 E]Yﬂgkh[ﬂhbé:at equal
Abet a pepti des. Cross-reacti vi t% of reconbi nant human -

anti body agai n<Pating deitiss vregt incybated rrithABH 04 L1 gt the 1Wte€f°°ﬂcte§tfatwns Bmdmg
physi ol pgi cal dgewiti¥idiai éﬁﬁﬁoi&ﬁ%rﬂ%ﬁ{g?éﬂdﬂﬁ@s)ﬁy nfofd t’naxpl(ﬂ}jﬁrﬁ& ﬁg&?kﬁ c&ﬁsaged to

9). Li ve HEK 293 cell s stably expressing human APP fused

Gtrin as a marRkEPMEES abstaillsd saarel rCDSG"]fﬁfﬁl%ﬁdY@&C‘L P&ﬁ“ﬁF@?@rFfd‘mmus of Abeta
i nternal i zat i ORyrefehtibily 'inds &6 HdtoRAAL AbeREBRIM C14<9és),1a11d619§s' W% 8brilk When
control antibody 6E1Q0 agai nst N-term nal |inear Abéta sequence.
Gitrin-positivélelpgndiis supgasis has NkpPl-4Q moegnizes g cerfprmationg] episonerveieh is lso
the control anipidgin AL hiild fREAISerkRTRh o5tk oRE ARR A, Al |

cells expre55|ng t he fusion construct, bi ndi"'ng reconbl nant
human M - 1839491 ant Cerseryeaeisvityupf rpwrmmﬁmws Iﬂet@cltleannbvﬁbsa@ar@att gellular
dermonstrat e abgemiensthOF® dr $aGhhy bitit flsidbaidd derivhiitd ROYSE iR RkH bindi
cellul ar APP. engt‘hl'h éck ofybllncf'g%% 0%1 ? 011 11 to rmr%orre[?% InEne
Abet a was furtﬁéﬁayscﬁiﬁaﬁbtrat ed by size excl u5| on chr omat ogr aphy: No

bi ndi ng of [oid57101. 1@1\?@'}[@@2%@6% ﬁﬁlﬁ e@?&E:EQhurﬁﬁtAﬁpﬁyedV@@r&m%?&iﬁ‘i}cﬂce}@cre
nmononeri c FI TC-| abel ed Abetal - é 0B). In contrast

anti body 22C4 d’i‘ctué%f?(béoraﬁ)amﬁkﬁt £y |tﬁé’a¢"e@pm¥36t@bz%§lﬁésﬁﬁh thenracerabinant human
C-ternqus of Anaia1¢0abstdyedr Whd QoﬁfoT%Q&%kyakEﬂ? alAe ke I{C:'jﬂ QinedO Abeta
O . In a conpetition ELISA, bindin 6E10, "an anti

di rect ed agai n§equgnqe; ﬁe@ﬂ-pepmvw@a&tmdlwée APP-expressive colfs. /I@eqrérasté@me@ontrol
be conpletely th%'ﬂ??é&l@? ap&ﬁds tQEéiP?%fa@ AFP rl’all%ﬁ?é%réégﬂgﬁ{étfﬁﬁéd fstruct,

of npnoneric Abet al etal -40

contrast, pre- nachitsing efregpmbinant dween MFnR i raattlbqsiustodﬂ1111¢nsﬁaﬁPRbé@atected
peptides did ngjeabphl ﬁgn&usfrgtgjabge]]t Qfo@éj}ega 1t§ nggﬁslt{)'l 19 & %Brmmlogllglcéﬂjular
requires a conformational epitope ( Sv

200810#1008PCTA#P2008/ 000053 - 106 - NI -101 13A and | 3B

j 0308] Recogijsiant hinegcadiyi e o?%u "ﬂb] 1%&&6@8&%&&%‘9@%&%&6&&&& by

binding to br ain sections obtained froman APP transgeni c_nopuse
of Al zhei mer' s s seduseonchgpsagraphyy Na binding af Mh0IN L-oren mbtqdr@qm@ahbody

pr om nent st ai e 0 r i
(g, 12). The T rapy e le @Mmiic i Rneg ot i 200 P01 hRH Ohtast
artificial anylolitedyiZzfr| dresied mapiet 4 rh@mrsgm@ppepﬁceenmttm Cﬂznlp@lgﬁ bjabeta

and m)iBOTTEI’I C %p%{}lle d%&@begﬁﬁeﬁﬁ%nﬁ%}%ﬁgsﬁy@# hetic Abeta fibrils

or nononeri c synt tic ta coate ates at equal
coating deli3W i es whr @ compatition ELISht tindipg gf)G_EliJBﬂn axiiboy directed) aRingt a linear

the i ndi cat ed  eARRERL HRN.ANT o onblcl Uil ded Bt o vit

anyloid fibrils 0 Tononeri ¢ Abet
anti bodi es t eseeess Qdﬁpgﬂram@)s ol marpmetig P[H@B@Q]SThbetM Pl anry Abgtal-40 peptides. In

(r: gﬁ? Irrtr) |m|; g n':) N:EL %r%%\astlée%gc@%%ﬁﬂ%ﬁ eg{i%? %fg&b drﬁ%?h fjifg%§ Rﬁptldes did not abolish

concerl at i on WhdOL5t bimdimgeuigpsstingibatddl- . IAb@Iuabsmnfs?ele@@l ¢pitope (Fig. 11).
B) .



Exampl e 3 Reconbi nant Human Anti body agai nst Brain Beta-Arnyloid
Crosses the Blood Brain Barrier in a Transgeni c Mouse Mdel of

Al zheimer's Di sease, and Binds to 20Brain Beta-Anyloid Plaques In
vivo [0310] T8° 9% 8 M8ne whet her recombi nant human NI - 1GCTEF245000%8dy
crosses the blood brain barrier and bind8+to brain beta-anyloid

pl agues in vivo transgeni c PS-1/ APPswe Al zhei mer's di sease nodel m ce
recei ved two peripheral injectiongy. 101.11 at day 1 and
day 3. Mce were sacrificed 24 hrlg-{?te)rl']@%gargjeg%pﬁd i njection and
perfused with 25 PBS. Brains were harvested and brain sections were

stai ned wi R08 TC | Beeomdipaghiwprurdidodiealhid]. RBdnend 13Fcvere todtechior finding to
mouse nmonocl onakaiMRekianBbthiler HoRELP APP! taaiesc B¥ode %}Loﬁgr beREhEfer's disease

anti body agai nst npuse lrﬂ%G to confirmthe presence o rain

beta-anyl oi d pl(AeRsd®): NIndddde apdalhiMg! 3B praryoediniorpinarjusdaining tof beta-amyloid
anti - hyman | gGpiddiscatiadn Bateettiion \fﬂgzgijgﬁ%gcﬁﬁégg feFﬁréﬂzg 5 %g-?l(b&??l&ﬁ\ and

107 - reconbi nant human N - 1_(5::?. 11 antrbody can cr | rain

barrier of trahSg@hil2B e adifisiabiapylaid fitsilbprapatedhiom suntidtisi Abotdl fupsptides and
i ving ani mal's ydzhGeridd Rbeta YA Enfned CEyIR v th ;
agai nst Bet a- Anylnoi _glnl rrp?gves Ai)no?rrl?al bYSEiI)JIg%Ft I've ?Eghq%vel{ao?ﬁ?ﬁ?; hRfbric
Conf ers Reduct isprhaic Abstazoping poioELRBA plateslabeakal ghstingdgnsities wergnukubated with
Mcrogliosis i iaolhgRSGAMNE1ORIES Mtde]naRbted BRRhTRIonS FA indi

wi t hout I ncreasi gg t he Frequency ofa N%F’crnoﬁ;ét(r:r@rc?ﬁ%glg?of%3%?%§%DRIF %uslg 0
ol d arPAbet a niagdicishdmdpsd fibeidh el opmpered yip endriomerie rshetss wae rabserveshfadboth

veekly i.p. W Lhada@tkQd (RO nant human NI -101.11 antibody or an
i sot ype- mat ched

NI-101.12

[0309] The binding of recombinant NI-101.12 to synthetic Abetal-42 peptide was
confirmed by ELISA (Fig. 14A). NI-101.12 binding at 133nM concentration was
15 competed by excess of Abetal-42 peptide (Fig 14 B).

Example 3

Recombinant Human Antibody against Brain Beta-Amyloid Crosses the Blood
Brain Barrier in a Transgenic Mouse Model of Alzheimer’s Disease, and Binds to
20 Brain Beta-Amyloid Plaques I vivo

[0310] To determine whether recombinant human NI-101.11 antibody crosses the blood

brain barrier and binds to brain beta-amyloid plaques in vivo transgenic PS-1/APPswe

Alzheimer’s disease model mice received two peripheral injections of 150pg NI-101.11 at

day 1 and day 3. Mice were sacrificed 24 h after the second injection and perfused with

25 PBS. Brains were harvested and brain sections were stained with FITC-labeled antibodies
against human IgG or with the mouse monoclonal Abeta antibody 6E10 followed by a
FITC-labeled antibody against mouse IgG to confirm the presence of brain beta-amyloid

plaques. Intense staining of amyloid plaques with anti-human IgG indicated that the



10 human control antibody for 2 nonths. To assess the treatnent
effect on abnormal behavior in the transgenic mce, Y-nmaze behavi oral
testing was perfornmed before and after conpletion of the treatnent.
The spont an@Y0088H80f al t ernati on was assessed usi ng PATEPHNRHIOW3

pl astic maze, with 40 x 20 x 10 cm ai m-d0Zes. During 5 m n sessions,
the sequences of arrn entries were recor ded alternation was defined

as Successi Ve QR Birfan RE1ONA LIR6RS, BiThossidt BUGELARPLAer drBk Ghric

sets. The percent alternation was ca 0 Of "act

to possibl e al treiep2nd Wndtobgp bﬁ@émalgldtlﬂmucméwmams (Gig. 89N entries
- 2) multiplied by 100% The Y-nmaze performance of untreated arcAbeta
mce and wildtype litternmate controls was conpared using an unpaired
t-test. The nonparanetric Kruskal - valBxamplet was used to conpare the
i nprovenent after treatnment in all 4 gr oups. 20 The nonparanetric

Mann- Whi t ney Ret:@ﬁﬁbu‘!ﬁﬁ %Mtﬂbf Em‘é‘t et gi@ﬁ eE I:’3901.'1() al
differ ent gr oK) d t“ﬁ‘

arm t hey @ﬁ%nc fé‘@@’iﬂ efpe %R 1

was obser i @W isToglipsisia a Wﬁé@%lé p@gbgpdsease
nce were shiihiont fagreasing Mrﬁauewmfbardmmdmagew | dt ype
littermates (Fig. 16A , before treatnent; 25unpaired t-test,

1) =0. 0007)[0311\]\0 2003&%9@%@&&?@@&%@9@9&&tcﬂé&8\md {y9§ik§e]rl}lhfe§%re]tﬂcated

treated arcAbeta nmice showed clearly enhanced alteration |evels,

conparabl e to N§H1: Pi?L’“PPé%%”é%wﬁ?m‘a{‘%é“fe%Wéq}l hi waibagyt errantispsypg-matched

nont hsid¢ r eat Me humak\BtyPardibedy o PmbRRE, ONARRRY the treﬁmexa%ﬁta BH%faﬁnﬁbefaRuor
treatment m nus performance before treatnent) showed a significant

di fference bet \)\%é'he {TRBSEFRI r MigP.oti eeZe Frefjviarg! festings waermfklam&dvhﬁfwﬁsand after
test; p=0.03). cOmpRiibi ¥f &8 tRAGIent) OChAd)BhiiRdots PRE VRS rhibn Wa®4B8ssed using a
showed that NI-101.11 treated arcAbeta m ce i nmproved their cognitive
perf or mance si gFEPEhPIEFi Merce Mth 49 X290 ot \oem e Sizenn Arive St @y sessions, the
p=0. 05 NI -101. hdquesceY 8f ar¥ enlfel whie MbordddT AtedPfoNvad Bekindtd ad QicdeSsive entries into
contro]_wt). This group of mice also showed a strong trend towards

i mprovEd per f otifatites aEBia PYdlapRing iple s¢is.r She pgieanp atioa Hag galculated as the
transgenic lit Treﬂi’or@ﬁé%ﬁlal ﬁpp&sﬁfaﬁrh‘ltmh&dhgﬁéﬁne@aptl@&oi}ﬂ Q:Qﬂer%%aﬁg th?‘les - 2)

control tg). Al mce showed a -10% i nprovenent in performance in

re-testing, m.ﬂt}%w}ag by LRty Taaé’ %Z@tméowq plamntiepiod proAhdnmicsrand msldtype
task. [0314] TheiuginiectonRbls C%Qrﬁoﬁwpm%d nﬁﬁﬁﬁsan’\"unﬂyﬁl]edljﬁtésf e%émr%pé}ﬁlmemc
anmyl oi d burden, astrogliosis and mcrogliosis were analyzed by
quantitative hr[%?%kehwgll@é?st ¥adused & qomprisrihimproement afler tr@mwm gl 4 grgups.
that end, mce f I
oot g and por e A ROPRe Ut R o s PN of e
was fixed in 498ffamheoupnlaenrderniemmiestedlid potdeava theiamm ﬂEYp}ieW placed in)
sagittal secti %ge%rugecpﬁlgmmetaga@mg_el ca RM 2135 microtone

(Bannockburn, Illinois). Beta-anyloid plaque |load in cortex and

hi ppocanpu83iZhs quafs ¥es ekseryprdlin Breviosesudiesnentisated Aemonihs pldTrldeaisaere
S and 20 Congg; Eﬁl@mﬁﬁqﬁbﬁkkéﬁ%oﬁﬁaﬁ& NHaf Qﬂ@cgﬁ@é MeRhateS @ig. 16A | before treatment;
i mmunohi st ochem str ices were dewaxed cked w 4% BSA, 5%

goat s&rum and“@ﬂ%é??ét §20-0087)-n PBS for |h at RT. Antibodies were

i ncubat ed overnight at 4C using the following dilutions: anti GFAP
(Advanced | nmmunochem cals) 1: 500, anti |IBA1 (WAK.0) 1:500. 2nd

f 1 uor ophore coupl ed anti bodi es were incubated at RT for 2h. 2-3
sections per nouse brain spaced 75 um apart




25 were used for each staining. 2 inmages per section were taken at

10x magni fication for cortex analysis (parietal and frontal region).
The entire hi ppocanpus area (5x nmagnification cropped to ROD was

taken for t O iogRsaear npus anal ysis. Autonat ed i nage amraiTEpzms/emess

done with the software InmageJ. [0315] Deub$ e staining of brain

sections from i mmuni zed arcAbeta mce .wth 6E10 and 30 anti-human

| gG reveal i ndi ngrah; N 1434 (Al?ﬁ S Ei 7

panel ), i nfdblgcﬂtl ng t a? NI -t ’. c}é%rtt cr%esssg(ﬁﬁéa %]fzasrg((j %1%366% lg’rraﬁllogr]evels
and bind to br &pmpﬁebla-terﬁltl&ldlpique&ldtma ®utdl dicadiftag thef 2 ohs treatment.
:pikgg?g‘ f’T\OCQbﬁ.‘lﬁdgg%?ﬁL‘:] %gmérﬁ?? I nl;&ﬁc Ongxtlcrc%lﬁer atnl%t%g%u}mrsepaerfgnnance before
200810810081' CHeER260) 8#1080058 agnﬁﬂﬁnt— diffeiched [OB&kéd thhrfont gréupeaFigenic B,

with wigh 3ng/ QL. 11, Itedln significant reduction of
anyl oi di't pl aque@%%f ‘gus?nwa?t eve ga'BWSFWP%ThP%\%‘Ta S'é%ﬁ e?i?lﬂgB“Iﬁég‘)wedthat
st ai ni ng. Thi s Nld@ud{ ireated mﬁbn&aﬂmiae\mbmmifthgf aghigive b&rfmbildosighi flzaxtlyeore

(Frg 06oA Ty e VRS (O in Pty BBt PR N TR M 0008
si gni ficant redlleltOMth wer @nacblswt)otﬁhergv@qb dfanict ABo rsu@doa:r a Gfrof} aefdeBwards
(el o on RSP YER PG A8 ol G B 90 Tl Bhomas
neur oi Hf | anunat(liayn- M&mtpq,nﬁe pF0.08rIAbMtEd 13 ee coh@(ﬂCth vﬁllaﬁideombwe@ aalAth%
m crogli a were. l%uant Led a

| h| st 0gi
reduction in tHRe rﬁu%%l} l%fpe?fé%flﬁ/én %SW@ t"fas gue to the familiar
GFAP- st ai ni ng) emmnniasmf\ﬂmiaskn t he cortex of NI -101.11 treat ed

ar cAbet a conpa roI i bo d animals (Fi

enne v A poo e sk B cibng "hertorits, bSO sRR op gy Birten
Staining with astr(ghbsmoaigd algarlogﬁdsma wang kefalyeéd réyC I’qihghtitﬂn&ndustochemwal and
macr op

ges (an1|-l al s eveal d.a statistical trepd war
reduced i nfl am*rntnlu%oﬁus(tﬁ)fhem'c ﬁﬂ t%?‘t‘ﬂ@ﬁ}“ﬁ)”erﬁmﬁ?sg‘?gzefi eb‘(‘i’t“??le“"“ of
cortex and hi p;ﬂmdahquua}al tesfting ade@exefme trafscdrBialy nirh \PBSS | Gnediitdin hemisphere was
mcrogliosis i th e, reduced a-amyl oi.d | oad observ
ot ter N 101, 1T ke B R RO a g B LR ere cu
monocl onal ant mihdi IescadR VeI B £ chiarg@ireBarNoeitbarn, Illinois). Beta-amyloid plaque load in

cortex and hippocampus was quantified on brain sections stained with Thioflavin S and

20 Congo Red according to standard protocol. For immunohistochemisiry, slices were
dewaxed, blocked with 4% BSA, 5% goat serum and 5% horse serum in PBS for [h at RT.
Antibodies were incubated overnight at 4°C using the following dilutions: anti GFAP
: (Advanced Immunochemicals) 1: 500, anti IBA1 (WAKO) 1:500. 2nd fluorophore coupled
antibodies were incubated at RT for 2h. 2-3 sections per mouse brain spaced 75 um apart
25 were used for each staining. 2 images per section were taken at 10x magnification for
cortex analysis (parietal and frontal region). The entire hippocampus area (5x
magnification cropped to ROI) was taken for the hippocampus analysis. Automated image

analysis was done with the software ImageJ.
[0315] Double staining of brain sections from immunized arcAbeta mice -with 6E10 and
30 anti-human IgG revealed binding of NI-101.11 to Abeta deposits (Fig. 17, left panel),
indicating that NI-101.11 can cross the blood brain barrier and bind to brain beta-amyloid
plaques. No such binding of human antibody to Abeta deposits was seen in control

antibody ireated arcAbeta mice (Fig. 17 right panel).



can be associated with increased. frequency of m crohenorrhages in the
brain (Pfeifer et al., Science 298 (2002), 1379; W/l cock et al.,
JNeuroinflarrunation 1(2004), 24). To assess the 20 effects of
chroni c t heé@0ospaIpp8NI - 101. 11, Perl's Prussi an bl ue StROTYEPAQSNAGS3
performed on brain sections from arcAbeti@9and wi |l d-type mice after
chronic N -101 11 treatnment. This staining reveals the presence of

h i deri b b f,. . .
revi ous 28 anor (ool cBiaRE e RN Ahlefke (3R BT £ Rhsp i ip g gignificant
with a contr oI raahtchm@i@ﬁmyﬂm@!'aq@dueimyva@fev&mml‘imofmhruﬁ pd<iohgwRed staining.
fil I dt d-t
Pl Ot er mmt oo ( Vot (A0 bobeifla JUAISGR excfter SATRIA fivol®s e Hapak Ry porppared t
did not |ead t@oamlohantzlv@aslaalehercmbmbencmmgm&AoBgerImadchgdsrem thdglaque area (Fig
t
comat e 0ol spLBpIu LRRLEY A HUSLETLES U IILLDRY Hi) e

Nl -101.11 t reatthemeragcpiaqmamﬂza(ﬁlgt h&E}absence of this frequently

observed sj ef fec Abet a_.i t . 30 WO .
2008/ osloo@g@/ EP203§ %%8@%%‘“ ChyiiC hhuneht il ﬁﬁ@%rﬁ}%ﬁ?&c Rfrqipflammatory
Ant i body agai ngtspBnsi im BeAhetArmica,I rbad:twhl Birbeytds hmdFﬁﬁmgliaommf quantified after

Synthetic Abeta_ Fibri.l.s In vit.r e ef conhi nant
unan NS 107 1 TP HORERH SHERED  AdEHo b 8 s o PR affevtes (ani
assayeth by neasiRAMgaihinigpihostiserv&l hﬁhﬁﬁﬁbrﬂeﬂoﬁggf mgatiedteARfiAdetaynice comparcd

376 for 24 h i horep e Saeh Fie” B e oG U BB bt flpee ves
of NI-101.11. THeectkdimbé hippoanpay Stdiehd eitfaedrtibbdydgainst axﬂaﬂtertcrfcﬁnmgha and
anner (o1 o) D3RR RIED) o RO LRSS Tt DR o
Phagocyt osi s of(FigbEt B; Mardr WhﬁndswUﬂ&#OZ)?Mf@rrbamldoﬁbx dﬂrknpmdar@ﬁisj She decrease in
phagock] osi s oFSRITIR® AP PEE s & BTHEA tfor R Be Bolon 1554 obsorved afr
m croglial - der iNIeld1délideatiiente.  BV- 2 ceI I s wer e mai ntai ned i n DVEM

suppl enent th 5% FBS: Pen/ St e tam .. Cells were .
eyt el 1207 b0° BBy Vil e R el Ein B oY S ctsg et Aber
24-wel | pl at es.cabd associa?edfwltlilhe:emdifreqﬂe Df hﬁﬂbl&ﬁﬁ&hﬁ\éeﬁhtﬁ@&aiﬂ@fmfer etal.,

DVEM F12/ wel | %“i%ﬁce%ﬁ?ﬁo%g) %'}EJ”' \l?'?cm Elpg%cgn%} amz ation {(2004) 24). To assess the

20 effects of chronic therapy with NI-101.11, Perl’s Prussian blue staining was performed on

brain sections from arcAbeta and wild-type mice after chronic NI-101.11 treatment, This
staining reveals the presence of hemosiderin, a breakdown product of hemoglobin, and
marker of previous microhemorrages (Fig. 20). In aged arcAbeta mice treated with a
control antibody, the frequency of Prussian blue positive profiles was significantly elevated

25 compared to wild-type littermates (Mann-Whitney-U; p=0.001). Treatment with the
NI-101.11 did not lead to an increase the number of microhemorraghes when compared to
control-antibody treated arcAbeta mice (Mann-Whitney-U, p=0.347) indicating that the
beneficial therapeutic effects of NI-101,11 freatment occurred in the absence of this
frequently observed side effect of passive Abeta immunotherapy.
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20 BSA, 10 jig/ml Pen/Step. 100 jig/m Fucoidan, an inhibitor of the
scavenger receptor, was added 30 mmprior to experinment. 50 p. M

FI TC-| abel ed Abeta fibrils were pmincubated with the indicated
concent r at i 3Yf3208%/054#8i bodi es for 30 mn at 37C, washed PCWEE200$/g0056Wed
by centrifugation for 5 mn at 14' 000 x1§- Thi s suspensi on was added
to the tissue culture plates. After 30 min BV-2 cells were washed
twce with HBSS to renpve unassoci at %%:FZSfli illar Abeta. [0321]Cells
were treated with 250 pg/ mlL trypsin/ RKH¥'8P 20 min at 4C and washed
twice by centrifugation at 500 x g for 5 min at 4C. Cells were fixed
for 20 m nRepomhganriBun&Bantibop agaistBuaaRsta-Amivldid Thhibid theFbadation
twice with FACS wash (PBS, S5SopSyHEBEAc Aoc?YEFBIAS /1 blp®r escence (FL-1)
of 10' 000 cells was determ ned by 30FACS anal ysis (based on Wbst er

SD et al, 001). 084081008PCT/ EP20083/ 53 .- 11,:- .

[ 03221cha@%1r]93 r ecegP %’:/)\r%%%pg% féﬁ‘ff‘g‘p“ﬁ%ﬁ‘é‘?‘i"og&‘éggg Pﬁ”ﬁ‘@%’aﬂ%l%ﬂ foumatian of
-42 fibrils wabraBuile das psmayddnby mehsusing (fhidflaeins$ doen &F ag@e@ploAbeta by
system Conpar af i anal ysi.s human, NI - 101. 11 and co &l al .
avail abl e anti g%a%%gﬁflreeac%lé >t gdfoﬁorfl?qfég?ﬁabsﬁﬁi%%sewgf 1‘1‘%‘@3@{%{55# %ﬁéthn the
tﬂe Abet a pept icpchser(ceﬁil@sgmlmﬁm&aﬁi_rh gacbnd@m'nk ‘dﬁqff _eﬂdjelm.tllj m‘gytbhhgﬁbg%ff synthetic
phagocytosis o a.fibrjils. The.uptake of. fibrils iate i
NI -101.11 is ub"‘bfé\%e’lg’“r'soi”d‘"}ﬁ‘? é‘ﬁ%i“hlq%tﬁﬁgi’ FEPma: B\‘f@ﬁn ‘rlotl-H.‘e“BEf%mn“atm
ant i body (Fi g. d@&ndentfheseerdBige2l).ndi cate that N -101.11 triggers
potentlodose-dependent Fcgamma recept or- medi at ed phagocytosi s of Abeta

fibrils by mcroglial cells. Conclusion 10 [0323] As denonstrated in
t he above experinments perforned in accordance with the present

invention it was surprisingly possi b%&aﬁ) l%gt ect protective and
t herapeutically active antibodi es and™a R dy producing B-cells in

phenotypically healthy, asynptomatic human subjects, as well as in
patients w th uNid@dlllyEffeatsian Exivive Rhaghorose of AibeseEitdds piytRV L

di agnosi s of cognitive inpair rreMic@cﬁglmzda@jveangﬂSdi sease. Mre
specifically, a new class 15 of human anti bodi es coul d be detected

and isol ated, which discrimnate the physiologically functional form

of an gnti t hereby mnin_zi t he ri sk of autoi nmunogeni c. si de

ef fects iP5 ¢ o be{fﬁ?rg‘%@cr?rgﬂﬁe{hqﬂﬁ PriFGABRAETERT mrhiasd Phrroreds ekAbeta
and equi val ent fibiReeROstiaMIAS He B/ -2 ificrBEIRLHERAd LRSS dllEREk Yaaintained in
recogni ze a varjant of the antigen_in at hophysi ol ogi cal ly rel evant

. a_pat hoph I eV
structure, whi OWVEMeupplemadviines fBfodea/Stes 2pd Bytaming Calky wrg trypsinized and
120'000 BV-2 cells/well were seeded in flat bottom 24-well plates. After 12 h, the medium

was replaced with 400 ul DMEM/F12/well supplemented with 20mM HEPES (pH 7.3), 1%
20 B8A, 10 pg/mi Pen/Step . 100 pg/m! Fucoidan, an inhibitor of the scavenger receptor, was
added 30 min prior to experiment. 50 pM FITC-labeled Abeta fibrils were pre-incubated
with the indicated concentrations of antibodies for 30 min at 37°C, washed twice followed
by centrifugation for 5 min at 14'000 x g. This suspension was added to the tissue culture
plates. After 30 min BV-2 cells were washed twice with HBSS to remove unassociated
25 fibrillar Abeta.
[0321] Cells were treated with 250 pg/ml trypsin/EDTA. for 20 min at 4°C and washed
twice by centrifugation at 500 x g for 5 min at 4°C. Cells were fixed for 20 min in
FACS-Fix (PBS, 2%FA, 2% Glucose, 5 mM NaN) and washed twice with FACS wash
(PBS, 5 uM EDTA, 0.2% BSA). Fluorescence (FL-1) of 10'000 cells was determined by
30 FACS analysis (based on Webster SD et al, JT2001).



20 dimnish its toxicity or to reduce its concentration or to

pronote its degradation, by nmeans of; for exanple, maldng the

pat hogen for FcR-expressing nmacrophages or mcroglia cells visible

and t her ef orVe0 20§89%¢8er it i nnocuous. As further denonsROTaPWsNI0Bhe
exanpl es such anti bodi es are therapeuti-dalty effective and are

capabl e of both suspending as well as preventing deleterious effects

of abnor nma t hol o §a§dm (Y=Te]

i ncreasi ng!ﬂ%i % frqugncy %}E %Jr%arlraﬁpﬁllﬁg?%ﬁ%mggﬁsg&gﬁé Ié%o %f%‘sbv%%%%r%ﬂs was
1. An isol at ed Tegpaed apen ddbjtianhof thei @a‘c&agtabbapmi‘ sg@trec Compérygtive analysis of
recogni zing a

doosonot Sopat gﬁ?llg.gNF 3@? ! g%bdﬁal %gﬁﬂ;;gﬁﬁfy aﬂ:%ﬁa%?é :BL&% %Er%’ét@d ) &ahnea:‘c’f%uope at the
associ at ed f or Al-tefRiapeiah theiAbeth Bmﬁder(GESO)admsttﬂtadgdmlrdc}jm:dmtdmdu@mni of

cor obr ovascul o) g o1 aC A0E PO R BRLE A PR B RE ARl g3 o

tangle, a hypehﬁﬂh@fsmﬁoﬁmtalbedwdaﬁor the 6El¢)laatﬂ;ody|¢l*‘1g1 P2)poThdse \data indicate that
Lewy- bodi es or ssocj at ed Wt st.ro C.
neuri tis: wner SfnCFIE AR EhabR BUCEGRR R ARRR% Bt ol el B G of
B-cells or nenm&bytaﬂbu@b}snmtnghalmel& froma human patient who is
synmptomfree but affected with or at risk of devel oping a di sorder,

or a human patigpiiedbt h an unusual |y stable di sease course, and

wherein the anti body has been identified by binding to a specinen of

pat hol mgi cfaddsy al t engdietBhdiBredlint the SHEveOExpRERERE SEiMRRE 1ﬁ|a'cEBr§z§'Jce with the
characteristics. 2. The antibody of claim1, which is capable of

bi nding to an Rffé‘f"é“’vaTfiqnllt wg&yrpﬁgpglaﬁo%ta et Brassctiveand thpsapsptiGap agfive
of claim1l or ehi@otied and/ﬂhﬁé'ﬁy'p‘iocﬁleﬂnggt&ﬂs fnr;ﬂigﬂottﬂﬁcag% Hé&ﬂ’th%%‘yi?ﬁ&h@tﬂ: Hfnan

a single chain Fy fragnent (sScFv), fﬁ@
fragnent, and &YP¥(%aB yweellas 4 paignts wtthvﬁb*uahlﬁf ﬂthalawa%&rf@u@ﬁs despite a

claims 1 to 3 Qlagadils (FRBgdivAnpSichéRGPRPheitldPs @Qfase. WABFRLLifidy, a new class
anti body or antll%@gl bi ndi ng fragrrent conpri ses an anti body VH region

and an?ant i bodyf al“éﬁpl?ﬁﬁh"é%ﬂd %)%Weéilaﬁé139!4@@9”1@%15@#‘5@#%&?Pkrlfswloglcally
det er m ni ng r eginRfidnal fHRSY an ﬁaﬁ@ed"’ﬂﬁf&%y Hnﬁfnﬂu%ﬁé n&%@aﬁglrﬁrﬁﬁoéérﬁc & Brects

of said antibody or antigen- blndlng ragnment thereof conprises an
amino aci d seqlEhE® Reinedepradiesy in immansitierapy. o'Phuﬁ haatibypdiesngndosquimalent binding

regi on conpri semidflefrd Pro\iidd SRHUBESEaRS [eRhit el vallantadd &% Zm?gaﬁi in a
3. 5. An isolated antibody or antigen-binding fragnment thereof which

(a) speci fi cal | aBeRiygologichliyrelexant steatue. aviyehd ‘élafﬁ’é‘@@p"ﬁ sepesegddo hind in order to

referemce anti bpgish m@ﬁ,&@w of dQeduBt RS é‘dh%éim%ﬂ&d mg mﬁfafmfs' &gﬁdﬁm}ﬁgfﬁ
VL region selected fromthe gr oup con5| sting

I D NO 8; SEQ | B Rty esamplg. rsé@a e Resh @Rrgpmma@a%\:ﬂﬂlamrmmg}m cells
12; SEQ I D NO vyik#hahd tl%%@oﬂe@) Ngicrmnno%@sl Qslﬂgheg&nﬁﬂgra@n ItIQ eNQl‘xplé:;-such
SEQ ED NO 42 and SEQ I D NO 44; and D NO 43 and SEQ ID

~ 113 - (b) cawinedies airethgrapewiralivt @ffeanv%m@r aa capahler ofblondly svapeaﬁnnﬁ ﬁﬂWﬁlé;aS
to the beta-a whe

Conpr i 565 & VI n U e T o [ G BEteRl b tlegatey thorcol
SEQ | BNO 4 and#itbpthingasiog §ie fisgaynepofoeis minghSmyegesNO. 8; SEQ | D NO
10 and SEQ ID NO 12; SEQ ID NO 14 and SEQ ID NO 16; SEQ ID NGO 39
and SEQ I D NO 41; SEQIDNQ 42 and SEQ ID NO 44; and SEQ ID NO 43
and SEQ ID NO 45; or (c) conprises an antigen binding donain
identical to that of an anti body, wherein the antibody conprises a VH
and VL region selected fromthe group consisting of SEQ ID NO 4 and
SEQID NO8; SEQIDNO6 and SEQID NO 8; SEQID NGO 10 and SEQ ID

NO 12; SEQID NO 14 and SEQ ID NO 16; SEQ ID NO 39 and SEQ I D NO
41; SEQ ID NO 42 and SEQ ID NGO 44; and SEQ ID NO 43 and SEQ I D NO
45. 6. A pol ynucl eoti de encodi ng the anti body or anti gen-bi ndi ng
fragnment thereof of any one of clains Ito 5. 7The pol ynucl eoti de of




regi on of an inmunogl obulin chain of the antibody or antigen-binding
fragment thereof of any one of clains 1 to 5. 8. A vector conprising
the pol ynucleotide of claim6 or claim7. 9. A non-human host cel

conpri sing the pol ynucl eotide of claim@.or claim7, or the vector of
claim8. 10. A nethod for preparing a beta-anyloid specific antibody

or antigen- blndlng fragment or inmunogl obulin chain(s) thereof, said
nmet hod conprl (a) culturing the host cell of claim9; and (b)

i solating said antlbody or antigen-binding fragnent or i mmunogl obulin
chai n(s) 1t her aafisol ast@hininke mtibcbdyr\ehzc}iﬂs cApabdad it Seletivel P ghigino g hadepitdpe of

chain or an an en- bi ndi n a t thereof encode he . o
pol ynucl eot i d%h’ég rder-a§sofigge Pm&q“giaﬁ‘FPW ggo‘iﬁ"b"@é? a&%&ogﬁ’ﬁeﬁé’& Rgptem in

claim10. 12. E@ﬁo@ﬂfem@;dyss&ﬁatemar&e%@femiédim dfsbﬁgm%”at n&ﬂaﬁgeil d}ior@éwmd
one of clainms 1 to 5 d 11, which'is: - - (a) detectably | abel ed

or (b) attach®d atl@)btﬁlmii eapablepf bmﬁlengambﬁmmylomrpla@ne, g@erebiomesicplgr amyloid, a

det act abl e | apoyss aodaielhee, d sk g thEaL T ke RS SA Yal I8, b
ar adi oi sot opgynudeifil posityphdreeryehdica hteanyAfmethabrotem atggmgataoassbmaﬂad w;th
gggpr 'sing t hgys?rglta}lug 8gl}/ntls W Qrtcljnqﬁe an%bo y o 1tsf er,n% gﬂa ing cD %enve?i from)é cells
or memory B-cells obtained from a human patient who is symptom-free but affected
with or at risk of developing a disorder, or a human patient with an unusually stable
disease course, and wherein the antibody has been identified by binding to a specimen

of pathologically altered cells or tissue of predetermined clinical characteristics.

2. The antibody of claim 1, which is capable of binding to an Abeta fibril, but not an Abeta
ITIONCITIET,
3. The antibody of claim 1 or claim 2, which is selected from the group consisting of a

single chain Fv fragment (scFv), a F(ab") fragment, a F(ab) fragment, and an F(ab"),
fragment.

4, The antibody of any one of claims 1 to 3 or antigen-binding fragment thereof, wherein
the antibody or antigen-binding fragment comprises an antibody Vg region and an
antibody V)| region each comprising three complementarity determining regions
(CDRs}, and wherein at least one of the six CDRs of said antibody or antigen-binding
fragment thereof comprises an amino acid sequence as depicted in Table 4, or the Vy

and/or Vi region comprises an amino acid sequence as depicted in Tables 2 and 3.

5. An isolated antibody or antigen-binding fragment thereof which:
(a) specifically binds to the same beta-amyloid necepitope as a reference antibody,
wherein the reference antibody comprises a Vy; and V. region selected from the group
consisting of SEQ ID NO:4 and SEQ ID NO:8; SEQ ID NO:6 and SEQ ID NO: 8; SEQ
ID NO: 10 and SEQ ID NO: 12; SEQ ID NO: 14 and SEQ ID NO:; 16; SEQ ID NO: 39
and SEQ ID NO: 41; SEQ ID NO: 42 and SEQ ID NO: 44; and SEQ ID NO: 43 and
SEQ ID NO: 43;



of claimse 1 to 5, 11 and 12, the polynucleotide of claim6 or claim
7, the vector of claim8, or the host cell of claim9. 15.The
conposition of claim 14, wherein: (a) ]tc3he conposition is a
pharmaceutical conpositi on and furt her onprises a pharmaceutically

acceptable carrier, or t he corrp05| tion_is a_ diagnostic

conposi tion Ki POIBWH“YV&]M lpbis oapetpreage ariihpdit Gomobinding torthe Ibptacarayloid
in inmmuno or nasld

conposition oéuégi%b%@%f&? E?:tsr ﬁﬁr&fggrgmrl SP%&@%IQ%S%XP%ﬁ ere%lmtl Seleaed from
Al zhei mer' s thesrase consineingiof SBE [20¢DH dnd &) 601E0:F; ISHO IIIDeN(gf60diﬂ SEQID

Con g KR Te bR fo 12 B Ehot S ARG DI 1 8 16 s
fragment therssfo.ah a%msm‘ﬁ) lo: A12588) b K0: 32 aﬁésﬂpdmlﬁo hgeangrsgc?] ID NO:

pol ynucl eoti de of claim6 or aim?7,” the vector | 'al m
host cell of4%amd &EQIDNOtﬁ%aneparatlon of a rredl canent for the

treat ment of g neur ol ogi cal di so‘{)%g ‘gf"‘ré? ri z é abtnor ma|
accumul at i on(Cand/ & Bg"flﬁn ACTHP! It ‘W“F etoc,I e ¢gn Fitbedyswherein
system 18. Tﬂh@ aMEBodf cophpHises & Ay )i‘ﬂ?'ﬂ/?'ré@&@béie&écf %fiileﬂle ioelaRsii of SEQ

fromthe gro consi sting of Down's syndrone, mld cogritive
i npai r ment, bel@md (I)Dd\I@rifgls@ﬁhﬂhWO‘émdLﬂm IBeN@nﬁ; 8FEQ ID NO: 10 and

el "t or 4R ASEPRG) 1o, SROSITSRY 5 eS8 T, 5B AU gk smq o

fibrosis, orNGCauthsEQSIDINERaSandISEQIE 00: thead8EQADYNOF 43 and SEQ ID NO:
anti gen- b| ndi ng fragnment thereof of any one of clains 1 to 5, 11 and

12, the polﬁ'ﬁjcleotlde of claim6 or claim?7, the vector of claimS8,

or the host cell of claim9, in the preparation of a nedi cament or a

di agnosgic cg Ef 8 dJSH i, L nOOr i

0 S900%. ¢ CATROR:ONa! Sphingah BRLRG, B UG R bERaBHRRE BS0RD B one
associ at ed vwﬁdhalmszlkteﬁner s di sease; for di agnosi ng or screening a

subj ect for the presence of Al zheinmer's disease or for determning a

subjectsrlkfrd | opi.n ner's dis 20. The use of any.

one of Zl aj riheﬁoq%uc‘i@? dﬁﬁél‘;gf f’é&’%&f%me hﬁéﬁ‘%ﬁf’gd P%?tZEBSFH}e"amble
i ntravenous, regi&hroﬂfiﬁﬁSﬁﬁﬁLﬁlbéloﬁtmn EhHIABE HeSantibody é’:pﬁﬁlgE&Bﬁﬂﬁng fragment thereof
i ntranasal or_ parenteral mnistration, or is formilated as an

aer osol . of any one of claims 1 to 5.
8. A vector comprising the polynucleotide of claim 6 or claim 7.
9. A non-human host cell comprising the polynucleotide of claim 6 or claim 7, or the

vector of claim 8.

10. A method for preparing a beta-amyloid specific antibody or antigen-binding fragment or
immunoglobulin chain(s) thereof, said method comprising
(a) culturing the host cell of claim 9; and
(b) isolating said antibody or antigen-binding fragment or immunoglobulin chain(s)
thereof from the culture,

11.  An antibody, an immunoglobulin chain or an antigen-binding fragment thercof encoded

by the polynucleotide of claim 6 or claim 7, or obtained by the method of claim 10.

12.  The antibody or antigen-binding fragment thereof of any one of claims 1 to 5 and 11,

which is:
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(a) detectably labeled; or
(b) attached to a drug.

The antibody or antigen-binding fragment thereof of claim 12 which is detectably
labelled and the detectable label is selected from the group consisting of an enzyme, a

radioisotope, a fluorophore and a heavy metal.

A composition comprising the antibody or antigen-binding fragment thereof of any one
of claims 1 to 5, 11 and 12, the polynucleotide of claim 6 or claim 7, the vector of claim

8, or the host cell of claim 9.

The composition of claim 14, wherein:
(a) the composition is a pharmaceutical composition and further comprises a
pharmaceutically acceptable carrier, or
(b) the composition is a diagnostic composition or kit and further comprises re-

agents conventionally used in immuno or nucleic acid based diagnostic methods.

The composition of claim 14, further comprising an agent for treating Alzheimer's
disease, wherein the agent is selected from the group consisting of small organic

molecules, anti-Abeta antibodies, and combinations thereof.

Use of the antibody or antigen-binding fragment thereof of any one of claims 1 to 5, 11
and 12, the polynucleotide of claim 6 or claim 7, the vector of claim 8, or the host cell of
claim 9, in the preparation of a medicament for the treatment of a neurological disorder
characterized by abnormal accumulation and/or deposition of a protein in the central

nervous system.

The use of claim 17, wherein said disorder is selected from the group consisting of
Down's syndrome, mild cognitive impairment, cercbral amyloid angiopathy, vascular
dementia, multi-infarct dementia, Parkinson's disease, Dementia with Lewy Bodies,

Huntington's disease, Creutzfeldt-Jakob disease, cystic fibrosis, or Gaucher's disease.

Use of the antibody or antigen-binding fragment thereof of any one of claims 1 to 5, 11
and 12, the polynucleotide of claim 6 or claim 7, the vector of claim 8, or the host cell of
claim 9, in the preparation of a medicament or a diagnostic composition for treating or

preventing the progression of Alzheimer’s disease; for the amelioration of symptoms



20.

- 115 -

associated with Alzheimer’s disease; for diagnosing or screening a subject for the
presence of Alzheimer’s disease or for determining a subject’s risk for developing

Alzheimer’s disease.

The use of any one of claims 17 to 19, wherein said medicament is formulated for
intravenous, intramuscular, sub-cutaneous, intraperitoneal, intranasal or parenteral

administration, or is formulated as an aerosol.



