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MONOCLONAL ANTI BODI ES AND USES THEREOF BACKGROUND OF
THE | NVENTI ON Techni cal Field The subject invention
wo eboaoe®7t 0 nonocl onal anti bodies (e.g., 8F5 apdr/8SH)6/046148
that may be used, for exanple, in the prevention,
treatment and di agnosis of _Al zheiner's D sease or
ot her neur odegenerative di sorders. Background
Informati on Al zheiner's Disease (AD) is a
neur ode PP ELONAL (ANBERRPIEH AR t GFES cHHBREQF
progressive loss of cognitive abilities and by
J [) A d Cd
oot oo nepoe EEREARAETALP G AR CorPrL S 1
TechriRSS. iFisieveral regions of the brain see Hardy and
Sef'koe (Sci ence 297, 353 (2002) ; Mattson (Nature 431,
qubiFedh) invERE i G isdies s tIanRhianadt rhdRades
de i t r [ = | e (it 4
(e'g'dn?ﬁ§§éﬁfgfﬁgﬁg%?§%g“%§;%ngg%kﬂe??éfﬁ e?%%%él fif e
preveprarimentredtmepar tarclldiragramgd oiaf Al(2hetidemrotEigrdss or

, a pol tide having,42 am no acids which is derived
Othe?ri%ﬂ%qggéﬁﬂﬁﬁ%hF?ﬁg%ﬁﬁﬁﬁgﬁﬁbtein (APP) by
proteol ytic processing. This also includes, in
addition to human variants, isofornms of the anyloid b
Backgquowp) Isrfnweiatisiesent in organi sms ot her than humans,
in particular, other mammals, especially rats. This
pricttd e e dhqeafs (2480 )pol sy e S Q3R SaN SIRIeH R
\ r r s
ol AR e e P o bRy Hied e oanitive
abilideiposidndroywfcharsot it ies tprotred urapd tthd sy omclur r ence or

rogressi on of denenti i sorders such f
eat e TR S O L SOHReE L s TGRS DEREY
tang X U Ned bR T £1i | seve AN rMNeLE10d . o B0:hd Azgra HS0

(1991); Dickson et al ., Neurobiol . Aging 16, 285-298
see Hardy and Selkoe (Science 297, 353 (2002); Mattson (Nature

431, 7004 (2004). The principal constituents of amyloid
deposits are amyloid beta-peptides (AR), with the 42 amino
acid-long type (ARl-42) being the most prominent.

In particular, amyloid B(1l-42) protein is a polypeptide
having 42 amino acids which is derived from the amyloid
precursor protein (APP) by proteolytic processing. This also
includes, in addition to human variants, isoformsg of the
amyloid B(1-42) protein present in organisms other than
humans, in particular, other mammals, especially rats. This
protein, which tends to polymerize in an aqueous environment,
may be present in very different molecular forms.

A simple correlation of the depogition of insoluble
protein with the occurrence or progression of dementia
disorders such as, for example, Alzheimer’s disease, has
proved to be unconvincing (Terry et al., Ann. Neurol. 30. 572-
580 (1991); Dickson et al., Neurobiol. Aging 16, 285-298

(1995)). 1In contrast, the loss of synapses and cognitive
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(1995)). In contrast, the |l oss of synapses and
cogni tiveperception seens to correlate better with
waoeloabo7i orms of A b (1-42) (Lue et al ., Am PJT/IS2006/046148

Pat hol . 155, 853-862 (1999); MlLean et al ., Ann.

Neurol . 46, 860-866 (1999)% Al t hough pol ycl onal and

monocl onal anti bodi es have been raised in the past

agalnst Ab (1-42), none have proven to produce the
percegédone & eeher étpemaneelfaft@ctoe\mttearowt@l soluddsi fprms of

AR (1- iggxgﬁs’3|de effigtsaln %Ehgglsl%%d/g éh%%an%ecﬁgﬁlca

passi‘ve i Z&tion resal’t rompr
McLeast edi @3 .i,n aver.y NeludcARPP23 , msee -whisc h 1oecgijved a
N-termnal directed antji-A bcﬁl- 42) anti body once
ReEKPYHoP o5 ViFdiree At ERPE RS ap SRR SPeFameen

raisedl 48 ehtethst B RArdCrlan. sbhese HLesRo0wedan to
increase in nunber and severity of mcrohenorrhages

produ@@mt@leedetsam itheraresatted mfé@c(cpﬁn@ttmutetalao causing

98:.1379 | ar .increase
seriofs SIS SEAR S Eilipag SR/ ARG C Ak, ssrepmle.
pa831®%24nﬁmﬂhﬁﬁkJI@ZE@%Uﬂﬁé E@éﬁPpmeaauﬂmano@kuaaaﬂ in wkry
Neur osci ence 2003, 23: 3745-51; Racke et a
old AREZR0SHICEn b iz e crsi Vs %%)termwaﬂoﬁ%rﬁq%%éntl AR (1-

ahﬁh%ﬁhbo%n%% ﬂ%kﬂhé'QkﬁlEﬁ%bnﬁ ;%%Qddﬁéiﬁﬁéygﬂéd§yyélly

i ncrease of mcroheéenorrhages. Thus, a trenmendous
relev@h@r@m@ﬁlafﬂﬁmw.eﬂHSKQIEGWUﬂme derelsgpmdnte gfhowed an

bi ol a hat vent ar sI domn the ressi on of
incredid S SHOBNh AL GG Ta s g TP g =
to sallatkal: reffieet Snlcafe t dree RN JP0QyL. ., S gired Jop2

particularly evident in view of t he i ncreasi ng

298: 1I38r5?dew #y Somithee dergians populamasrhags was Faaadly also
deser I A noata i th Ao e T ok SRR (e
(Wilcswkh eacnta]boleeQ\TaMﬁdscaﬂelrmﬂ f2@r0 3pr @.:Ber 3d7i4eﬁgﬁds,| Reaatke et
1, B SRS Roten | hua BALIEN, eneri chci ng_syrpl ome
1njec%litd?p%\f atntiheyppriesent Adgmm.c Addid |apr§ﬁ|gjdﬁ;f1tcré&1t increase
of m%%hg;}%%%avgelsl alil‘h?lvé ,f oar ttrtza?ne?’ld%%sd qctk{e?:gpgutt lhce need
exists for the development of biologics that prevent or slow
down the progression of the disease without inducing negative
and potentially lethal effects on the human body. Such need
ig particularly evident in view of the increasing longevity of
the general population and, with this increase, an associated
rise in the number of patents annually diagnosed with
Alzheimer’s Disease. Further, such antibodies will allow for
proper diagnosig of Alzheimer’s Disease in a patient
experiencing symptoms thereof, a diagnosis which can only be
confirmed upon autopsy at the present time. Additionally, the
antibodies will allow for the elucidation of the biological

properties of the proteins and other biological factors

respongible for this debilitating disease.
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properties of the proteins and other biol ogical

factors responsible for this debilitating di sease. Al l
w@atoens®7and publications referred to herei n aP€T/nsI008§46148

incorporated in their entirety by reference. SUVWARY

OF THE | NVENTI ON The presegt invention includes an

i sol ated anti body that binds with greater specificity

to an anyloid beta (A b) protein globulomer than to an
é&iﬁt mad:e@étsaapqdotper Iesrdeeys. rRReE sy épemﬁqw are

herebgf ngding. l%%ler?éb‘?—_éqfﬁs}ﬁa%%ﬁ' gy ; e% %re exanpl e,

nonoc ona ant ratio of
bi ndi ng specificity to the gl obul oner versus the

mononer is at least 1.4. |In particul the ratio is
preferably at |&MM§JMH TYst about 16. 9.

A Yl ofc J.a_ereJﬂ?cl%rr NAUFRG he 1eRARGiIdH ShtiDRlS & hat

considered to fall within the scope of the present
binds nyidrt igneads nvelde st idddivivdlo per camtlages hdfer edfB) myrotein

glObUTeLL?%?%I %a%l Jtﬁjaf af%”%ld RIS pgst%IJ]JH fn%‘irfo e eger su]gi n

prefdieiimtien] aichdielcearndt a:gﬁrtdw eofrkm ertdisidened, the f ddr

wi thin the scope of t he resent i nvention
exXampdfy| G A B eGP HENF G eel%pl e Fptio
of bidzi4d éﬂ?—:'&rf%rcf%r /Ecp e 40)oKmRpnEsr veIFé’Ué hele dd¥omer is

present |nvent|on al so enconpasses a nonocl ona

at l@rﬁu‘ Body. (rlef eradd awd dror dihe aatig8F5'S mrafhraddl hyata least
br| orrahvrn ri,c pe Culture [ t|
about Sl gﬁ:a it i on&lnu ef\% ?‘%3 (Avveﬁatt as ¢ ﬁoglbrr &onra
1nc11.id'1&‘tg pted weRb dilits) mrmcsllcywlccamard&tad (o €31 BRE)thin the
Al so, the present invention includes a nonocl onal

scopeyf tr&trfy RYSStSgt T eqM Hiéieiaf 4618 Es A5 Sttlc F IR 29SS

th egﬁ@ R laving Anerd can JType Cul ture old ection 17 .1,
S Gesi gnation nu er PTA- 7407 as wel T’ as t'he hybri dona

17.2.t Hét. Jpr aducies t'hi%s amnoellorea 2t ifoddy J(nt@er$ci'3) hetween
and Q%Tetéjr gapgge{sl yt’l'letrhe(:"ofO raerseenctorllsnlcfenrtelc{) nco nfcaluld 1thin the
scope of the present invention.) The amyloid beta protein
monomer may be, for example, AB(1-42) monomer or AR(1-40)
monomer .

Further, the present invention also encompasses a
monoclonal antibody (referred to herein as “8F5”) produced by
a hybridoma having American Type Culture Collection
designation number PTA-7238 as well as the hybridoma that
produces this monoclonal antibody (i.e., 8F5). Also, the
present invention includes a monoclonal antibody (referred to
herein as “8C5”) produced by a hybridoma having American Type
Culture Collection desgignation number PTA-7407 as well as the
hybridoma that produces this monoclonal antibody (i.e., 8C5).

Additionally, the present invention includes a monoclonal
antibody comprising a variable heavy chain encoded by SEQ ID

NO:1. This antibody may be murine, human or humanized.
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anti body conprising a variabl e heavy chain encoded by
SEQ ID NGO 1. This anti body may be nurine, human or
whovanswer. Furt her, the present invention inclPOBEESH06/046148

nonocl onal anti body conprising a variable [ight chain
encoded by SEQID NO 2 . This anti body may al so be

muri ne, human or humani zed. The anti body may furt her
conprise a variable Iight heavy chain encoded by SEQ
FDriNDerl &g asieathdmaensd onudaslrces Bbmedpstlonsie

. present inventiaqn_ingl S nog¢l_qnal i
ant 1 RS Bt K B vRG: e 18 1P s xR B, e 1
NO: 2 .humen o itz ety Blkcher, multd npr,esemnian e fhinemized.
enconpasses a nonocl onal gnti body comprising SEQ ID ,
The aNGLPOCThMSYartitlE@y FRYPRE Sfur; ﬁé,r%gﬁ-snsldﬁ EBA G Fhain
encodkdl $yAREPAY NRY G hel eSS SEQHRNDZe3 and
may be nurine, human or humani zed. Additionally, the
Pioesenter , n\die iroresiend] uderend ieon delcdvalesamt ingapeclonal
.. C rising a_varjabl avy chai n _encaod | :
antl}ﬂﬁ%?ffm SslrgntglEg?od@D %g)y\éb‘e U r?&tl%ﬁ?é’n%f%% wirine,
humarh@wramuaeshi At her, the present invention includes a

nonocl onal anti body caonprising a variable |ight chain
SWEGAET DyENSEQUEDENG 1RV entHicE SRGBERF SRS SallBqsetonal

. j - I [ . The,sant] § ;
A SoTb Roasy chal & ancaded by SEQ I NG=Loe”
human] brafhrreeyi Assl .hufm sorediihadyz ety Nbrddweer catprise SEQ ID

., present invention includes a,nmonoclonal antibody
NO:3 %’%r‘r}aéfi K5 SEBIS NGRS O SRR ESE may be nuri ne, ,
B R ignunpnized phgdherinddit it seml ddued inldhoclonal

__enconpasses a nonocl onal_anti body conprising SEQ | D

antilbqdy HPUMOMHissightd BEdE ahdye Beaiit e 1 th iRae by SEQ ID

R T
presertr i misntdcrsealts O.:rl\mﬂwtctes dane livsts satee dncartd Jomhyl
anti b\rl\?gj[yg hc otr)rllpnrdiss 1V¥I1gt ha era%:aita%l eS %ei% l‘]lctl CCII‘QI irE oe nacno cf‘ e”&’ | l%lf dSEQ ID
NO:12. This antibody may also be murine, human or humanized.
The antibody may further comprise a variable heavy chain
encoded by SEQ ID NO:11 and may be human or humanized.

Moreover, the present invention includes a monoclonal
antibody comprising SEQ ID NO:19. The antibody may be murine,
human or humanized.

Further, the present invention encompasses a monoclonal
antibody comprising SEQ ID NO:20. This antibody may be
murine, human or humanized. This antibody may further
comprise SEQ ID NO:19 and may be murine, human or humanized.

The present invention also includes an isolated antibody
which binds with greater specificity to an amyloid beta
protein globulomer than to an amyloid beta protein fibril.
This antibody may be, for example, monoclonal and may be the
monoclonal antibody produced by the hybridoma having American

Type Culture Collection designation number PTA-7243 or the
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protein gl obul omer than to an anyloid beta protein

fibril. This anti body may be, for exanple, nonocl onal
wae@7oesp7be t he nonocl onal anti body produced bRCT/N82006/046148

hybri doma havi ng American Type Culture Coll ection

desi gnation nunber PTA- 7243 or thehybridona having

American Type Culture Coll éction PTA-7407. The

hybri domas produci ng these nonocl onal anti bodi es al so

hybrifdgma WapHing Amesicepe oPe et lfvese flolilpadriaro P TA-7407 .

: ' , ' ntj j d t i
mme 1fYEIRRed DEPIERSIL D HLORE LIS AR P a1y
withimegihensdogBR:E afhd heresmritablreremedwn.chain is sel ect ed

fromthe group consistin f. SEQ | r 5, S I D NQ
e e BGEERE. HREAEr. T Uass Gl STt
whichg%%) 1IREudes Y ad RegplidhaMii=gh 8t defastnioniePirdfieons

of the variable light chain is selected fromthe

(CDRsgr e\dp tdensiastiiaig cofheSEy [dbaNo 1§ sSEQAtBANGran i SEQUP
A0 . [ idbo ther [ ] east
conSlgr?ell}lngsjfgfs FtEﬂel‘?ng}trgl:a 3 avsbytNt:q;'zf:1 ﬁansdél(%ég{ elzjef]\ﬁo'rz ‘t he

Moawpveal)s itdtd ngreferSEQrvRBINQob 51 SSEQrid UNEs Girartht ibody
, SEQ ID NO 7 . The present invention al so.iincludes an .
10 VIR Hldy S17 SWATE O TBRSPRE fof Nehd FCDRDIGT Tt Chain
is seM@dal %ﬂ%ﬁrﬁ%é%@&hﬁ S orglieqtietd; fJomENe ron@ig SEQDID

consisting of SEQID NGO 13, SEQ ID NO 14 and SEQ |
NO:9 wOd BFQ Fir Neerl0 t h&tpcesawtibiademayorfuattder comprise at

enco e ant.i_bo i which.at. | east aqne th
Least R RERRY Yh oM o halihe Litlsf S5 A% Trd e
groupd lcos IGHIsis idMERY 1I3EQJ:B NQEQLGD SEQd RMNOSEY mndio: 7.

SEQ ID NO 18. This antibody may further conprises at .
I%tplﬁ?@%ﬁrﬁfe%q?@%aﬂ%’ollélﬂééﬂﬁﬁ Haidteiditt g which

at 1é&§¥“dﬂ§9df<ﬁﬂé<éﬁﬁ§fﬁﬂ'Hhéﬁvéﬁﬁgﬂﬂ%fﬁ%aéylcﬁﬁga'ﬂéf*l
14 and SEQ ID NO 15. Additionally, the present

seledtederfiricon tdre gpags esorw indtinedl off SEEAD Np:ar3, SEQ ID
0+ 1.4 e e i T event | on. Thi & met hod compri ses.

Further, the present invention also encompasses an
antibody in which at least one of the CDRs of the variable
light chain is selected from the group consisting of SEQ ID
NO:16, SEQ ID NO:17 and SEQ ID NO:18. This antibody may
further comprises at least one CDR of the variable heavy chain
selected from the group consisting of SEQ ID NO:13, SEQ ID
NO:14 and SEQ ID NO:15.

Additionally, the present invention encompasses a method
of treating or preventing Alzheimer’s Disease in a patient in
need of the treatment or prevention. This method comprises
administering any one or more of the isolated antibodies
described above to the patient in an amount sufficient to
effect the treatment or prevention.

The isolated antibody may be administered, for example, via a

route selected from the group consisting of intramuscular
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adm ni stering any one or nore of the isolated
anti bodi es descri bed above to the patient in an anpunt
wadoziogisent to ef fect the treatnent or prevent PONUSHNE046148
i sol ated anti body nmay be adm ni stered, for exanple,
via a route selected from t6he group consi sting of
I ntramuscul aradm ni stration, intravenous
admi ni stration and subcut aneous admi nistration. The
admingsdgaft oiny éMUrsYealoss afeilgdes ra tidrh Gaco fs Ui canasions
. _Al_zhei 's Disease in a patient suspected of having
admlntlr#rggiq?éase. This nethod conprises the steps of: 1)
$el atdergna Hinclcogiical adamplieciiudmst ke meathicentsf 2 )

, contacting the hiolaogical sanple with at |east one of
diagnogd ngn fy EEGLEE Td &s & SV E PEHIEAN R ShRT
havinePR@ilyl GRS | Cienls Tl el BRI Rfs the steps of: 1)
‘ anti gen/ anti body conpl exes; and ) detecting presence
isolagfinche &iclger/cadt issomwlecdmsiexds patdgnd ;isanpl e,

f fth anpl exes, i ndi_cat.i [ 0si .S of
2) cREREIE S MM R B o R R & e
ant idoelidoideexaniled] abadieofdrorert iafe andoniridey @orddiager
thereof which has the sane functional properties as

suf ficreriy forg fogmadie @ gntigisndiang RadK qqpplexes; and 3)

detec@i&fgﬁ%res‘e!?&emo%@c@{e I AeRId R HNHJEe S ARALdIRIs Mef hed g
of di agnosing Al zheinmer's Disease in a patient

samp leys pastsedcsf davihey advics ediesedsel i CREiiniget kbidhgnosis of
conpfr,i s t he, st, of : )_d.sol atin .bi ol qai.cal

Atheslarggi & %ﬁésr%atshee 1§§tsﬁh§nt3a e)l'ltc'ont&![glcet %r:?;% e %lgd&'lc(;%gel rcal®t

exampiaplae gliddulameantdrgen dait idd io¥e fardmerderceandif ivdiish
sufficient for the formati on of antibody/ antigen

has enpiadite SURS DL oaddi My PSRy dte e e r égsltﬂkiljr]f%“er

(e.g.2ntbpdy/antdgen (Ganpl exes for a tinme and under

condi tions sufficient to allow the conjugate to bind

tfo e rho i antsidsody , inwkeerteion time lowlysu gatat oo tdesl of
di acv:{ngolnsgi]){]%c %ﬁ%ﬁg{%ﬁ?&di]ﬁ% e"-ja(:"sseC rJLinb %d p% lee%t ast&sapcehcecdec{ oo?
having this disease. This method comprises the steps of: 1)
isolating a biological sample from the patient; 2) contacting
the biological sample with an antigen for a time and under
conditions sufficient for the formation of antibody/antigen
complexes; 3) adding a conjugate to the resulting
antibody/antigen complexes for a time and under conditions
sufficient to allow the conjugate to bind to the bound
antibody, wherein the conjugate comprises one of the
antibodies described above, attached to a signal generating
compound capable of generating a detectable signal; and 4)
detecting the presence of an antibody which may be present in
the biological sample, by detecting a signal generated by the
signal generating compound, the signal indicating a diagnosis

of Alzheimer’s Disease in the patient. The antigen may be a

globulomer or a portion or fragment thereof having the same
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conmpound capabl e of generating a detectabl e signal;
and 4 ) detecting the presence of an anti body which
woray7loepr esent in the biol ogical sanple, by detBUS1I006046148
a signal generated by the signal generating compound,
-the signal indicating a diggnosis of Alzheiner's
Di sease in the patient. The antigen nay be a
| obul omer or a portion or fragment thereof having the
functgemeflumperoperaliegr ggeitticeduds sa@bMGIOIme@ disuldonekinding
. (e.g., binding activity ). The present invention
aCtlvﬁﬁg?Udes an additional nethod of diagnosing
Ahzheeens Drnseased onn iadiadieentns asgactieshadf havi ng
Al zheimer's D seaie. This nmethod comrises the steps
methogy oty i agnQ=ArEn §-LENEIEESySc i SEAFHI & TF PomaHEnt

suspeR@Ee Rt ' ha i nePBhaslli e A Re PRiselegl calrsample nid h
anti anti body, "wherein the anti-antibody is specific
compriigesofdicofsticps @it Bodileolddsen lbediadogd caflosaamptliond rom
and under,.condi.tions suffici.eqt t.0 _al | ow for f.rmati.on
e o e A oy Honpeatel e et
ant i bodRt; awhiei@ iantthzo Gy tpr-eseribddy tike shicalidgicc@orsamal &f the
.2 ), adding a_conjugate to the resulting anti L
ant 1bogdEsh SRFC M h G VEonpl8x &s Hgle #1G medetd Gt ions

suf £1¢QRAHLL NS 19 112 Ho b ldrOW et B8 tGORIG R /A iMbay

to bound anti body, wherein the conjugate conprises an
comp lamxeisge rhewviantp Usixeds coota igiigwnlangdirmcat inugssmipounmdhe
biolcsAna I% of -gen ra%? a detectabg% s% n? o a%gqig.

e ir?énp&s'i Hal gra?t&ﬁm@)}lgt §S|g 51 dfeealir’lgg
ant i -CRPEMHIE;/ dite N onig1dixerd iftgd & diagnesics wider

Al zheinmer's Disease in _the patient. Further, the

condigdegdnsYifichiarin tonaldqss the spgsiaaten tCompirisityy bound
) o ’ r f i i i 4 } .
antlb?g?{/d. %egf%'}g ncgqeg %%A}%g%{%é B::&gd 55 fescrd bed saRoVe ynich

ent 1 nvention 1 ncludes
bindsanagt kers igetalo dyeofe yateventdongpama regtElig Az lsinmerdtsing a

dete%%%ﬁiﬁﬁ%#&h%%f%ﬁkﬁ?ﬁogﬂg%%ggfgigf%&%Agfagggéf% éH-by the
signal generating compound, the signal indicating a diagnosis
of Alzheimer’s Disease in the patient.

Further, the present invention includes a composition
comprising any one or more of the antibodies described above
(e.g., BF5 and 8C5H).

The present invention includes another method of
preventing or treating Alzheimer’'s Disease in a patient in
need of such prevention or treatment. This method comprises
the step of administering the composition described directly
above to the patient in an amount sufficient to effect the
prevention or treatment.

Additionally, the present invention encompasses a vaccine
comprising at least one of the antibodies described above and
a pharmaceutically acceptable adjuvant.

Moreover, the present invention includes a further method

of preventing or treating Alzheimer’s Disease in a patient in
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the step of adm nistering the conposition described
directly above to the patient in an anount sufficient
wo e0ogfobect t he prevention or treatnent. AdditiBOEUE3006/046148
t he present invention enconpasses a vacci ne conpri sing
at | east one of the antibodi es descri bed above and a
phar maceutical |l y acceptabl e adjuvant. Moreover, the
present invention includes a further method of
need pfevaiehi myeoentrioat iay tAeahEeREr s Thilseawdhiog gomprises
ati inneed  of .suc r .L.an_oqr._ t t nent._. IS
che HEHST BT ISIE Ay S S Al PR A e
patichat dath akowendumd he ffaidienit ito &t famuunthes widweiraniort @r
effect the prevention or treatnent . Further, the
treatgegdent invention enconpasses a method of identifying

GRS Y tARl L for RV BRMIFRERE o mithod |
patient predicted to devel op Al zheimer's Disease. This

of ideetthidy icenprmgesinds )suigddiend cohé bl viep riemsurigainidn of a
. of inter.est one _or- nor. f .the ,antj.bodi es descr| be
patle%o@éfef%{)lr&aed{ iq;r?e d:eﬁfoellﬁ?déu‘ﬁzglgr%[iet% osnéjlssu S en So?“e hod
compriiR@ sane.)Oole Xy ea rep MRS roardbidathgdomridie cmtiirdedear to

anti bodies; 2 ) identifying those conpounds which bind
one ofp MAFE &t BRI Rt s HEESTINRE iadhans kg @ time and

underC URRURAS 1O L& AUREL AN REL IR IJAINZ QN ddihfbunds to
patient predicted to devel op Al zhei nmer's Di sease.
bind Alesd¢het Ravtpreshntord mrdnitdosii dscllddéslentki fy iowndrticsiang:

cono bR 0 5 I AR g sl e
identatftiaehebnigoutndd glbe \gRFEEra! g campowithi Whele@i Nn a

the antj body of the conjugate is different fromthe
patiqnfopaest drRtd Hodyle Ve RkiAl 38 RAS @ iHdarRe a package

PRET e DA e T et T rventon Gy @)
at lesmtonpes sES Ehkitsaloprd simgibalieanleatribahtaboody drol b)
a conojrh%aocfe tcho(:?‘nparnitsiibr?gd iaerIc’ a‘tjnet i%roi yedat%baoc\if?ed to a signal-
generating compound, wherein the antibody of the conjugate is
different from the isolated antibody. The kit may also
include a package insert with instructions as to how the
components of the kit are to be utilized.

The present invention also encompasses a kit comprising:
a) an anti-antibody to one of the antibodies described above
and b) a conjugate comprising an antigen attached to a signal-
generating compound. The antigen may be a globulomer or a
fragment or portion thereof having the same functional
characteristics as the globulomer (e.g., binding activity).
Again, the kit may also include a package insert with
instructions as to how the components of the kit are to be

utilized.

BRIEF DESCRIPTION OF THE DRAWINGS
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and b ) a conjugate conprising an antigen attached to
a signal - generating conpound. The antigen may be a
w@b@boboner or a fragment or portion thereof hBeT/N§20D6I@I6148
same functional characteristics as the gl obul oner
(e.g., binding activity) Again, the kit may al so
i ncl ude a package insert mfth instructions as to how
the conponents of the kit are to be utilized. BRIEF
BESCREPT Gﬂll@EtTHEeBRAW!IEN@QIGQTGﬂ@lEY Kfusificaties t he
electivit obuI var
glObu§8W§%§r¥? Y 1A%d§ eVec |3|§§5 (% éé%%r
Selec8i%i€gn e toalsC Foat ad“ 5asg: amabeos:abeﬁ;wae@dE@@ r\aahu;%
(versus Ab _(I-42) mononmer in HFIP: 555.8/90.74 = 6.1,
betweggy @Géomaéveﬁz)wﬁéﬁ&ﬁeﬁﬁ A KP4 ORIOLPIE Y 190 BFAP= 11. 1
555.8Y@SHa Ab¢(h~4Q)L ARORRS (1 667 %b%%n%é‘in?NﬁiMﬁrsy§O7
SAPP: >100) Figure 2 |IIustrates SDS- PAGE anal ysis o
90. 74fhbﬂﬂllbONRJSM@a%ﬁ(aﬁdOI|gbmomam n 6&t-iBYGdi.&% (H dnds 4
correspondlng non- bound free fractions
Versuflgégg 3>1%@Si in the supernatants . Figure 3
illustrates Ab42 and Ab40 content in CSF sanples from
patients with MI|d Cognitive |Inpairnent (NCI left) or
Rigngiener id lyisdaades( %@ S -PAGH praly®isof dridigd, Hoqund
er t IC hi gher, \Pr. rtion
ey S T P TR QR el ey &G R 4o)
correisporgipgr ednt-doarst dndar d racttiibody (BBD@ =013 ,ccﬁrrpaVr)echt &che
sanpl e analysis with the sanme ELI SAs. Figure 4
F&t9°at es novel obj ect recognition index as tine

snefitrewst A 1UisRwR e U i@ nirarn Q@n%%tntl N gge samples
groups of APP transgenic mce (i.e 8F5, PBS)

Erom Rrd 1GHE SgidiHs éfffllﬁoﬁlogcméﬁéf@eﬁuﬁ@allirﬁneat ¥iCds Qwftd or
Alzhe‘i}ﬁ%%) S g@%a%%' rf% i o%rﬁ[@r g'I\ﬁe okil_gl %Wo%%é’lm}ﬁ:) M $e

i mmuni zed wth antibo
observed that 8F5 picks up a higher proportion of Af(1-42) and

super%%%e %

less or an equal amount of AR(1-40) 1f compared to a standard
antibody 6E10 or compared to direct sample analysis with the
same ELISAs.

Figure 4 illustrates novel object recognition index as
time spent with unknown versus familiar object in three groups
of APP transgenic mice (i.e., 6Gl, 8F5, PBS) and one group of
non-transgenic litter mates (wild type). The animals (number
given below columns) were immunized with monoclonal antibodies
6Gl or 8F5 or treated with vehicle (i.e., phosphate-buffered
saline; PBS, and wild type) by once weekly intraperitoneal
injection for three weeks. On the day of the last injection,
a novel object recognition task was performed. The difference
between PBS and wild type groups indicated a cognitive deficit
of APP transgenic mice in this paradigm. PBS-injected mice
performed at chance level (i.e., not significantly different
from 50) while all other mice showed object recognition (t-

test; stars). When the performance of antibody-treated APP
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63 or 8F5 or treated with vehicle (i.e.
phosphat e-buffered saline; PBS, and wild type) by once
wowr@Rloy4ornt r aperit oneal injection for three weRPKRBEUSINNG/046148

the day of the last injection, a novel object

recognition task was perfogned. The difference between

PBS and wild type groups indicated a cognitive deficit

of APP transgenic mice in this paradigm PBS-injected
transgiepé cpaviter meg aprpharde widhelcofitrel, groups, a

sioniZHEREH Gaf SEF T SCogREt FORITr FRety L pREef oot tie -

versuaemflqarx&%e @fi cent(RNogy- tiieat @@SAPBbbarﬁsgeeltq Hi6€1%a9
onpared with control groups, a significant dlfference
lndlc\%énﬂo Ghaty @P§&§OﬁsstFﬁe§fﬂ@altb GEVREE SFe LEFs SRTRd-Fiyise

deficTkCen( ANVA WHHM tE%?lts#% wi@el; circles) indicating

that antibody treatne reversed the cognitive deficit
anmhesé(APPlﬂﬂwwsgemee tribee DNAI geceehich) (SEuSDr ates ) of

the VaR3ARIEn BetiNg PROTORSECORE FEk FEaay IAEdr FEG Eg Ay

referRedeid alezlel;_rﬁla% “8@"5d Fla@l'dr &iguiB) 5i(E)ustinatesahe the

DNA sequence §5E§§ of the _variable |ight
DNA seraieRcendédn r%én@eﬂ é?ﬁ@l vamipbagy ldpit chain

S v A RS e A e

deterkigung GeApnd Haﬁmmataxdﬂwadmnlnmeﬂnnm.e@qmem@@uEEEQ;
the variabl e heavy chain of nonocl ona

D . 3 0]
see aﬁﬁ?”%%@VI%F Jand Figure 6 (B) illustrates the am no

@Qg@r%e%q@DCQKl%Fs@ﬂa@e@Otké brihd Reiv@ldeRletidd g¥Eg 1D
chai n_of ‘nonocl onal antibody 8F5 . One f the

NO:3)ya&fi &hce ivedAp lehdiarvivs qheplrneeénﬂ"@@oe}qn@é ;\aﬁtﬁ@o&m $FS,
and FEHENEA R TS ot Rred tle Bnting SRAK SR (1 40

NO: 4) s edueinee \MWEWD%I( 3EeriolaoI‘dCDorﬁt)1 aand body 8F5.
one. PR AN Yar bl o ooy chal L rprsried
amincCRRiQf ddgiarrd abiddd | @o atRiNd 53 .  Another CDR of the
variable heavy chain is represented by the amino acid sequence
ASINSNGGSTYYPDSVKG (SEQ ID NO:6), and another CDR of the
variable heavy chain is represented by the amino acid seguence
SGDY (SEQ ID NO:7). One CDR of the variable light chain is
represented by the amino acid sequence RSSQSLVYSNGDTYLH (SEQ
ID NO:8). Another CDR of the variable light chain is
represented by the amino acid sequence KVSNRFS (SEQ ID NO:9),
and another CDR of the variable light chain is represented by
the amino acid sequence SQSTHVPWT (SEQ ID NO:10). All of the
above-described CDRs are underlined in Figure 6 (A) and 6 (B).
Figure 7 shows the binding of antibodies, at different
concentrations, to transversal sections of the neocortices of
Alzheimer’s disease (AD) patients or old APP transgenic mice.
In particular, Figure 7(A) illustrates verification of amyloid

deposits by Congo Red staining as plaques in brain tissue and
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represented by the am no acid sequence
RSSQSLVYSNGDTYLH (SEQ ID NO 8 ) . Another CDR of the
woaorabisez | i ght chain is represented by the amPemusmoeosci4s
sequence KVSNRFS (SEQ ID NGO 9), and anot her CDR of
the variable |ight chain ISE represented by the am no
aci d sequence SQSTHVPWI (SEQ ID NO 10) . Al of the
above -described CDRs are underlined in Figure 6 (A
as cezpbrel( Bnylokidgangippsitbws (CRA) bilhdibrg iof vassieBsdiles the
at _different concentrati , .ransversal [
app Bt e B aa st Tong aot SPRLAD Bt s
Figurpat/i(@nt 3100 sek tARP th=aansgenist atindeg bf pardeneityaiz,l
Figure 7 (A) illustrates verification of anyloid
deposdepositt apbyafphgddRellagheini by as pbagaeseht WRELA) occurs
ti ssue andas cerebral anyl oid angiopathy (CAA) in

only RA&NKN6¢aSSEISS thi (el il aps g&Biia sl ks enldimediy 256
. and. in an AD patient (RZ55) . Figure 7 (B) . .
whilej BFgs gk 855t Iwhon eNstigieRiaRg Yo epdedn Svpriali idepodilgire

7161 bRy AP AR A0 Lonl il
depo%xg' %%dﬁ.6%égﬁggEé?gﬁgéu%Q?C§S?F?§§W%CﬂﬂéédﬁE@QEﬁeonly

aker staini ustrates that t

with bﬁo%%dFE%%Pi n%&in%ﬁé@g%&%ﬁha%ﬁ%p%hkﬁﬁgq%?%%%q}%&ﬁle

anyl ol d aques i ce occurs on
8F5 amdd siCise stmrercsisdlderadiai hablke ranrttidiedynGELFivhides FD) -
and 8C5 show consi derably weaker staining. Figures 7
(@) i(Dustre@e itHeusfu=aitd fiketqwantoff it¢at i lgfsitshesf AR plague
anal ysis of A b plaque staining in the histol ogical

stainif@ges SieNthiisRISARRY ShgePlistalg dersid ansdhugs .
. (0% = ng staining) were calculated fromthe greyscale
Optidpd| (easdypVadues siiist radtedtiy gre)s dite wal aifed from

che SRKEN RIS (i DL oy QLB yogoes
of bamjorouant itheayud .n ERRY L (i) ce bikidgng B)f= thihdigrgnlofart.ibody
i U LOAE | N A0 AL, (RSP 00,0 (B,
in ABERELGE e ;Tha Jli fferencesiibel wren st alg)inlg Lft Rty in an
AD pac’:c%rglrl?:r c:(IRaZ|5| ) ;avaaric{ anilge. a(rg)l=b%?n%sin% ]c-)qf 0.07-0.7 pg/ml
antibody in an AD patient (RZ16)) The differences between
staining of the commercially available antibodies 6E10
(starts) and 4G8 (circles) and antibodies 6G1l, 8C5 and 8F5
(one asterisk/circle: p < 0.05, two asterisks/circles: p <
0.01, and three asterisks/circles: p<0.001 versus control;
post-hoc Bonferroni’s t-test after ANOVA with p<0.001) were
statistically evaluated (Fig. (D) and Fig. (E)). In Figs. (E)
and (G), the antibodies 8C5 and 8F5 always showed
significantly less staining than the commercially available
antibodies 6E10 and 4G8 (p<0.05 in post-hoc t-test after
p<0.001 in ANOVA). Figure (H) illustrates that the strong

staining of vascular deposits of AB (arrows) occurs only with



10

15

20

25

30

(starts) and 4G (circles) and anti bodies 6d, 8C5 and
8F5 (one asterisk/circle: p < 0.05, two
wa@saensdks/ circles: p < 0.01, and three PCT/US2006/046148

asterisks/circles p<0. 001 versus control; post-hoc
Bonf erroni 's t-test afteb‘ANO%A\Mtr|p<0 001) were
statistically evaluated (Fi'g. (D) and Fig. (E)). In
Figs. (E) and (G the anti bodi es 8C5 and 8F5 al ways

6G1 a@@oﬁé@ sqogmerrq,i@ﬁﬂyy Jvedd adtlgl minkg boldan 6EH while

seai UGS YAl able Al ogies OF10,a004G A< 0P

-tTest igure
simil@H) s:JtJuwlroat emd Faturiche rstigesy estdidal Nghoaf staselltare) .
deposits of A b (arrows) occurs only withé@ and the
commerci ally avail abl e anti body 6E10 whil e staining
with 8F5 or 8C5 was nuch weaker. A qualitatively
simlar situation was found in Tg2576 mi ce (not shown
Weltgal)re gFriigure tg atld su sthreatses. e wielve stfi \AGSy fofr 8C5

f.or obuloner vers Ab (1-42 rs, A{1l-
g1ob ROV U DAELHD) Moriasied®. o e aay, et .
Selec&alvqlﬂyatMt@&g FHJroBdweiaseebeECRA ctaldtes] Qeersiis oS

-4 nmononer in HFIP; 2346/568 2 = 4.1; versus Ab
betwe(qn @z:% RIS | (Y NRRHASIE002 )y ik (0 6JLP:
2346 EYRONEI >]100’ve\£%ﬁf§1§u§eﬁpﬂz) FHDnd QW G otiA) >1)oo

i1 ustrates 'the nucl eoti de sequence (SEQ | 5
versuen &&dilng: @) hendreaar c hei P ;ofveBEBsamib HH g Ul O (B)

illustrates the nucl eotide sequence (SEQ ID NO 12)

encoding the |ight chain of 8C5. The nucl eoti de

EW@S(P@”QQQJLI&ﬁdt%§QiHeeSﬂQﬂ(HdtQL@@aqM@ {9EQ ID
gure 10 (A) and 10 (B) , are underljined. Figure 10
NO: 11(>B)er+qq<i;§t9r dthes hamvamhfol @i &&grert & (e 1D Mo

111u5é:%t‘gasngl%l Wél@iﬁ&%@%ﬁ}[@@éﬁ @EWQ\*@I@Z‘) décg%ﬁq'yg

gure 10 (B ustrates am no acl
the lsiefuerndeiSEQ I90NO 1203 mfclidve My issdherndghtercdtalimg the

corrRng i AP MR ot CEBY S O Ok R ack B Deq tie

under3¥@¥R (SEQ I D NO 13) . Anot her CDR of the

Figure 10(B) illustrates the amino acid sequence (SEQ ID
NO:19) of the variable heavy chain of monoclonal antibody 8C5,
and Figure 10(B) illustrates the amino acid sequence (SEQ ID
NO:20) of the variable light chain of monoclonal antibody 8F5.
One CDR of the variable heavy chain is represented by the
amino acid sequence SYGMS (SEQ ID NO:13). Another CDR of the
variable heavy chain is represented by the amino acid sequence
SIKNNGGSTYYPDSLKG (SEQ ID NO:14), and another CDR of the
variable heavy chain is represented by the amino acid sequence
SGDY (SEQ ID NO:15). One CDR of the variable light chain is
represented by the amino acid sequence RSSQSLVHSNGDTFLH (SEQ
ID NO:16). Another CDR of the variable light chain is
represented by the amino acid sequence KVSNRFS (SEQ ID NO:17),

and another CDR of the variable light chain is represented by
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vari abl e heavy chain is represented by the amno acid
sequence SI KNNGGSTYYPDSLKG (SEQ ID NGO 14), and
wan@viern7CDR of the variabl e heavy chain is reptEESIW@M6148

by the am no acid sequence SGDY (SEQ ID NO 15) . One

CDR of the variable Iight @hai nis represented by the

am no aci d sequence RSSQSLVHSNGDTFLH (SEQ I D NO 16)

Anot her CDR of the variable |ight chain is represented
the amjinthecdd e queinges SQIEHYEWRVINERS IDSHQ :[1B)NOQ. AlZ) of the

and anaot her of the vari.able .l ight chain i

avove BB LRE, BB ars e B B A EAR Bl e -
IDNO 18) . Al of the above-described CDRs are
underlined in Figure 10 (A) and 10 (B) . DETAILED
DESCRI PTI ON OF THE | NVENTI ON The present invention

relates pard TRACSEeRa pdRbNDeEY ruEeTRE&RE TR herein
as "8F5" e.g.

g88) preFeege iamariddine s ertay dse tgs ed mohore lexaiplaat iibody

the di \ent, treat nent_ of Al zhei ner’
refexisd, Son SRR T ftor Hhdtr O godr 26, FETRS dedaiEr T °

antibManesl qralg.antgdmdy &hesas amelilbcas JneE! GRalusant,i Fedy
8C5 have na% interesting properties which allow them
examplg s hd e ¥t e FEIAPTIOR IS e ST A HE 8 fEG it edmeindatds as

s [ [ i.dat es.
AL e oral St FBor o0 BES g 508 haygorers.
Moefoerl@mteilalartyiifgicyy efer a& we(lll- 42) myinotodlcorer sirdsibody

conpar ed th nmonamers or fihrils. The rmA.b (X
85 YR Rl e e o e L A aIIE LR
extredelld ROt hd @M Acicd ReRIildaerRsY f wWda hyran

anyloid b protein including both X and Y and, in

extregglyl sl [efasmeatd  Inenaiided ofoi d Feat @eime® eom
rono R ARy EHHCRE P BV REA TS
for ABHGE-MIGCYlobudonames efs idesnpeatadr alilth aweumterg or fibrils.
e SOPOra T PRl G COnara G T SR
seque*(ﬂ?:%ﬂf?ﬁvﬁs MaHe ERlEP DiorEREd 'MiGld @did FAAR@tion Y
of the human amyloid § protein including both X and Y and, in
particular, refers to the amino acid sequence from amino acid
position X to amino acid position Y of the amino acid seqguence
DAEFRHDSGY EVHHQKLVFF AEDVGSNKGA IIGLMVGGVV IA or any of its
naturally occurring variants, in particular, those with at
least one mutation selected from the group consisting of A2T,
H6R, D7N, A21G (“Flemish”), E22G (“Arctic”), E22Q (“Dutch”),
E22K (“Italian”), D23N (“Iowa”), A42T and A42V wherein the

numbers are relative to the start position of the AP peptide,

including both position X and position Y or a sequence with up
to three additional amino acid substitutions none of which may
prevent globulomer formation. An “additional” amino acid
substitution is defined herein as any deviation from the

canonical sequence that is not found in nature.
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E22K ("Italian"), D23N ("lowa"), A42T and A42V wherein
the nunbers are relative to the start position of the
wa@boopeptorze, including both position X and posPCT/OR20¥6/046148
or a sequence wWith up to three additional am no acid
substitutions none of mhicn'nay prevent gl obul oner
formation. An "additional " am no acid substitution is
defined herein as any deviation fromthe canonica
Yoggenpectiifarcaild ynotthicothedmi NARdlude) Kbherein refers to
the aﬁﬁ%%'gbﬁ%'g%_ %@Eﬁ}%ﬂg%ﬁ ngb'%%kd %%3%QCE?E?%% %%Fno
e am Nno acid Sequéence fromam no aci d position 0
acid p@isi@iat d2pes then Mizhaof atmy@ ohdimdn pamitledind i diri@tieign both
i ncluding both 1 and 42 and, in _particular, refers to

1 and ¢ aRfno 1BcPGridqlidite FESRTENTRo C86 PSS AicdR Feayence

from HLRG achd POt 42 of AhecARlng f@ﬂt%%%ueﬂc%f the
DAEFRHDSGY HHQKLVFF AEDVGSNKCGA | | GLMWGGW | A
aming egridespaudineg DA EIRERS GYCIEYHHOKLVFGN AEDVIGENABA or any

' atural |l y _occurring variants.. Such .variants . nmay
rrenpdved 180 (L8 br? 1, SR st R o B %)

or anyebgctied haemtaha yooadeans Shirmgndls A2 EudioRadd&Nts may
A21G ("Flem sh"), "E22G ("Arctic"), E22Q ("Dutch"),
be, ferrxemplali &pose Midh @Y dR@sr, cAs™ LRID\F SHFETEIh
£ RUERET SR |2 i be t t 0fa ot ish”)
e tp‘):lg%t i"de, %:’ ncl Lﬁisﬁgr%i)toﬁingnd@%%s'o?@ s?qzulleaﬁc@@v]\ﬁet lstﬁlp )
E22G t(0'Atrrtee” addiBi2en &l Dartichd ) aciE@ 26U K litedtiizors no e 3%

. y.ch | obul f ion. Likew.se,. th
oz 00 B 9, UG LoD, Lk aisg il
f ' ind Lt 1t 1] | d it 40
cre oL B 1005 BOBLLLEN 110, AT B0GRELT.PERL 49710,
s Bl 18 B BB RO T Lo e AT 261 0. Seqnes .,

none f WS AN g&éﬁq@ml@ﬁ%@%@%t&\%@@&%w{se, the
AEDVGSNKGA [1 GLMWGGN or any of its naturally occurring

term v&pi @nttd) "Shefrey adfmnss Undhgdaminer asXghpiesuarnass £rom
amine) S o P, el B RS S A A B b guman
amyloid B protein including both 1 and 40 and refers, in
particular, to the amino acid sequence from amino acid
position 1 to amino acid position 40 of the amino acid
sequence DAEFRHDSGY EVHHQKLVEFF AEDVGSNKGA IIGLMVGGVV or any of
its naturally occurring variants. Such variants include, for
example, those with at least one mutation selected from the
group consisting of A2T, H6ER, DTN, A21G (“Flemish”), E22G
(“Arctic”), E22Q (“Dutch”), E22K (“Italian”), and D23N

(“Iowa”) wherein the numbers are relative to the start
position of the AB peptide, including both 1 and 40 or a

sequence with up to three additional amino acid substitutions
none of which may prevent globulomer formation.
The term “AB(X-Y) globulomer” (also known as “AB(X-Y)

globular oligomer”) herein refers to a soluble, globular, non-
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("Arctic"), E22Q ("Dutch"), E22K ("Italian"), and D23N

("lowa") wherein the nunbers are relative to the start
w@omisem2 of the Ab peptide, including both 1 pemudde046148

a sequence with up to three additional am no acid

substitutions none of which may prevent gl obul oner

formation. The term A b (X-Y) gl obul oner” (al so known

as A b (X-Y) globular oligoner") herein refers to a

covalefkubk8ocahebuhabs RENCRVA| epbpes808] 8kt 08 Pindl 4XoVR,
pepti des, as defined above, possessing honogeneity and

possegk§hbn95mggﬁﬁb§%§ %ﬂ@r@ﬁ%%&h%k!gﬁy Te81AR X b ristics.

gl obul oners are Stable, non-f i rlﬁlar, ol 1 goneric

The Agd¥eid| p@obuflomereExaype pepbildes nami-Ehbarid lebt, aioddigomeric
by i ncubation with anionic detergents. In contrast to

assemppdrieserfadd {Xb¥l | septhése ghbbol anersbbaenable by
characteri zed by defined assenbly nunbers of subunits

incubgeign, waahl pnassdblde teogest sn=31Inb6 contragantcs mihomer

d.lLat nblLy . f . h=12- 14, " oli, "
and 3B IR ey rlaR el a7 CRSSPCCRET GRoPEY ey B
assemd0y WORAAR6 656 Ehbunihe glkobul oeBrsyhaveedbdy forms, n=3-

di mensi onal gl obular type structure ("nolten gl obul e",
6, oldgemBarghdrnaad dete apgembly Newmsch&ml29514834- 847)

oligomeAER MY, o furthar gharaet %ité%%]a%o%%ﬁ %{p T8 Qo
e fol 'owm ng features : - ¢l eavabi ity o erm na
Publiamitionadiods W& 23 /wist7I3 ey am Stieogd opudivaeses hEsuch as

, t her mgl ysi r _endoprotei nase G uQ) _yieldin runcat ed
Gimenp P AR LA CRAVR TG RSB G er i end il eds AR of See
Barghok@l Btnall . anbnesaciydsedd cchel,t BsPr @rlasgueys pr $8Y be

and antibodies; and - truncated forns of these AS(X-Y)
furthgirolslilegmeits rigient &ivn ofige oF modiemons itdugalf od droering

featu§%%ucture of the globuloners with a better

accessibility of the core epitope Ab (20-Y) inits
- clegivalbuilldmer ofonf-arefating]l amAGeokdiidg e 2Bheiitmy @ricnd’kcuous
prote%g%b ugu% r%gc%%%EﬁmE%%i%h%r endoproteinase GluC)
yielding truncated forms AR (X-Y) globulomers;

- non-accessibility of C-terminal amino acids 24-Y with
promiscuous proteases and antibodies; and

- truncated forms of these AR(X-Y) globulomers maintain the 3-
dimensional core structure of the globulomers with a better
accessibility of the core epitope AR(20-Y) in its globulomer
conformation.

According to the invention and, in particular, for the
purpose of assessing the binding affinities of the antibodies
of the present invention, the term “AR (X-Y) globulomer” herein
refers to a product which is obtainable by a process as
described in International Application Publication No. WO

04/067561, which is incorporated herein in its entirety by

reference. The process comprises unfolding a natural,

recombinant or synthetic AR (X-Y) peptide or a derivative
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pur pose of assessing the binding affinities of the
anti bodi es of the present invention, the termA Db

W@ X0Ypeg9rnbul orer™ herein refers to a product PIT/TR2006046148
obt ai nabl e by a process as described in International
Application Publication No,, WO 04/067561, which is
i ncorporated herein in its entirety by reference. The
process conprises unfolding a natural, reconbinant or

theres¥Nt R&HoR iy (eY)atPaRizisde pafrta (daki Vatroteldie n@ofx -v
ereexposi%ﬁnjg tlﬁ% at eI gast part |ng I yaun;ylol deo? ADb (%Y) )

pept ite%gw'éd Qe e iAtde-dJrereoh 1 deter 96Rlg Jis o‘chiH%Q

etergent action and continuing~incubation.
detergeatpagicss endunfagitdinvg nchd neeitden .hydr ogen

ondbr eaki ng _agents s s, for exanple, hexaf
BB e P OB ey b PSREa By Ao ehond-
breakihet eigentH MR&10fa A tHcan and e WHExBIF1 S r JSi®opemia
about 10 to 60 nminutes, are sufficient when the

(HFIRy e gt &Curce 167 sk tioRts Fr hcabFRt<2e t o Bove &fd aqtion
of a BAL LW Als UL 33 e4%9ug, %%b%%q%%”%?i‘?i&%@,u.téz@
o dr erably

of the residue evaporated t yness, pre in
suf f icdreen twhetre d Heormgmparaguirtealolfe agritgam d ssdncentadout 20 to

m sci bl e wi th aqueous buffers suc , for exanple,

50°C Qrier 1. BAHTHSH o ( VRO S5 SRS G Snseseigtton of
dissdifg idhn lFashapardd idldey edRildedpent ide s derdneatdedly

, t hereof which can be used subsequently. |If required,
in copgendisdieds Jsdhsiioh sy ohd & scad st SIdwW Srdifp aFiddine. e

; f xRy ahyt 520 f I ntarj riongd. ,
with RI%TRJeer nat i \}gfye,qlst he pep?tslz'def%ogr etg{?e eelr’i \f‘gﬂe’\?ggtﬁhesﬁ%o oxide
(DMSOfay desulakenup isnusglarghitdry cefcitdiec atprlefaertalfgartially

eous, .solution, for .example, sol.uti on of about. 10
uneol iR S &7 Y PedYs OB o i G be uscd
subscRRIANIVIBL elfy 1@ fieWdd, NHIRS .5 HIRKO IR AMRORRRE HAlR ored

renmoved by centrifugation. A few mnutes at 10,000 g .
at lows termagisamre THexe aiatidd stedpahaud pr2dr°dl disity an interim
perigféﬁr{ih:d out at roomtenperature, i.e., a tenperature

Alternatively, the peptide or the derivative thereof may
be taken up in slightly acidic, preferably aqueous, solution,
for example, a solution of about 10 mM agueous HCl. After an
incubation time of approximately a few minutes, insoluble
components are removed by centrifugation. A few minutes at
10,000 g is expedient. These method steps are preferably
carried out at room temperature, i.e., a temperature in the

range of from 20 to 30°C. The supernatant obtained after
centrifugation contains the AR (X-Y) peptide or a derivative

thereof and may be stored at low temperature, for example at
about -20°C, for an interim period.

The following exposure to a detergent relates to
oligomerization of the peptide or the derivative thereof to
give the intermediate type of oligomers (in International

Application Publication No. WO 04/067561 referred to as
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range of from20 to 300C . The supernatant obtai ned
after centrifugation contains the Ab (X-Y) peptide or
w@2@ens49at i ve thereof and nmay be stored at | oWPCT/US2006/046148
tenperature, for exanple at about -2 00 C, for an
interimperiod. The follom@pg exposure to a detergent
relates to oligonerization of the peptide or the
derivative thereof to give the internediate type of
oligoglergohers Fiox Ithier maripewsl, Appleteadics’ Pgblaldamiesh to act
. .04/ 6l.referre ; ' F E
on cr e e R e e AT S rrg et BST R, o
deriveptivenahleypecdt urgadt guefrftiicdleny dmnfrelrded ipept icddd gamer has
derivative thereof until suyfficient i.nternmedi ate

been grogHer -had T6EET G dSe @1 VBlefér 87deY d Frieriqteraents,
in pa4?lilk&1beN erdeislOeRisrddntRarticul ar, anionic
detergents. According to a particular enbodinent, a
dercorgemg ¢l theadrimylay lenbodrmenti,s aysetergenshiath the
the radical "R' is unbranched or branched al kyl having
formuflraorﬁlg to 20 and preferably 10 to 14 carbon atons or
unbranched or branched alkenyl having from6 to 20 and

, preferably 10 to 14 carhon atons, and the radical "X
15 usediaAnadiidicd FhsuFas el t X' hérfe o RGAIRR héh Pranched

PF I I I v ~ IV,
SRALING W U e

or unkpglinehest cam biusoydwd @ ldverorlgdeivd neatfinem g éfcer2dbland

sel ect from al kal.i metal cati +.alkal.ine earth
pres@ri 30 o0 T4 it il At Ik Bt s an

acidial erdeipeiogeriad toft Hdtefornt X e iny WiereBH1S, aelected
unbranched al kyl of which alk-1-yl radicals nust be
from dEonioné®O Mine paf®d Mul 20 Far tTRRF Rroferahbnce PO M

onat 181 60016, ASCLAT CBUSEH, kb fol S ckoUERErat dacion
prefegpdilymssdlected theondetldegenme tadr @wltstazrrgﬁosmik)(/aéﬂzsre earth
metalknc%vt\:qo%s"s %%g(%%onl\lllﬂms%a rio%asr.dec)sti Sadvantageous are
detergents of the formula (I) in which R is an unbranched
alkyl of which alk-1-yl radicals must be mentioned, in
particular. Particular preference is given to sodium dodecyl
sulfate (8DS). Lauric acid and oleic acid can also be used
advantageously. The sodium salt of the detergent
1auroylsarcosiﬁ (also known as sarkosyl NL-30'or Gardolw) is
also particularly advantageous.

The time of detergent action, in particular, depends on
whether, and if yes, to what extent the peptide or derivative
thereof subjected to oligomerization has unfolded. If,
according to the unfolding step, the peptide or derivative
thereof has been treated beforehand with a hydrogen bond-
breaking agent (i.e., in particular with
hexafluoroisopropanol), times of action in the range of a few

hours, advantageously from about 1 to 20 and, in particular,

from about 2 to 10 hours, are sufficient when the temperature
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al so particul arly advantageous. The tine of detergent
action, in particular, depends on whether, and if yes,

WO eoomoetd7EXt ent t he peptide or derivative therpof/US2006/046148
subjected to oligonerization has unfolded. If,
according to the unfoldingu§tep, the peptide or
derivative thereof has been treated beforehand with a

hydrogen bondbreaking agent (i.e., in particular with
of aclydraf lsu@boiusopPopandl0)°C afidned Noagéticyd ditn threnr adgait
35 to.0f4 O@ Cf .eWItfo ur a’efs%d\ﬁ?&toﬁ%t% u%lry aﬁj{) @s%px%lital:!té} %o?to u%%l ded
) i n-particul ar,” from abou fo ours, ar
pept igkf bicidenti valtdvet hdcremieriat wheofstacttiion peiatgut 20

to 5Q0C and, in particular, fromabout 35 tg 400C . If
corregbrRSd NGO @S tdmess SdnBcHP AFE GRPGIdER peptifadhe

pept il @8 ikatinve itRereRirdct the Rk INethlidted, for
correspondingly |onger tines of action are expedient.
examplfe,t leeqrestinge tor tder ipradedeirechdmedicaigsl Bdmye as an

ret.reated, .fo | e, according.too_the .pyocedure
aleerBafi Ve X6 155 ETAE o BT R aCvE TS FE R OF
deriviatdatenme reorsdisd qieRidtde eruderdteat itee diiej@friization,

, directly subjected to oligonerization, tinmes of action .
times pf REGloAd ¥ CHR FOWE FRW FERGuSs Tehd 0 ifpurs and, in

part iRAIERCUlBon BiRMARoUL LG d &R0 NS Afe ;SUldHCiin the
when the tenperature of action is fromabout 20 to
tempe3@RCrand L iartpart iiculfaom fabgmtaAutc BSA°E 403G .ivAft er

. ncubatign, insoluhle co nt r e advant agequsly
partic red %W}: é—”l’?torultf Egggtqoo%qﬁs'f e%f%eﬁutlgscuﬁa%%&rboo g
insolublex petifient e rde tehgeitfae@eant i d eybe chosen

depends on the detergent used. If SDS is used,_ a
centy oat- o TP e TYERFe 35 dift/0.001 & & L HBHP Wt

E?EI%k%@%?eﬂﬁ“ygﬂ%éﬁifé%ﬂ&é%&pkéMﬂ ) nféﬁ% £:the

about 2% by wei ght, proves expedient. | auri s
detergeint orsedl.ei dfadD$ iis used], somemrEnthisghem in the range

eron FOISCHE SN F AR Pl SO 0 1.8 {285y
weilgh® 5% example, of about 0.2% by weight, proves
ekpedient. If lauric acid or oleic acid is used, sowmewhat
higher concentrations are expedient, for example, in a range
from 0.05 to 2% by weight, preferably, from 0.1 to 0.5% by
weight, for example, of about 0.5% by weight.

The detergent action should take place at a salt concentration
approximately in the physiological range. Thus, in particular
NaCl concentrations in the range from 50 to 500 wM,
preferably, from 100 to 200 mM and, more particularly, at
about 140 mM are expedient.

The subsequent reduction of the detergent action and
continuation of incubation relates to further oligomerization
to give the AP (X-Y) globulomer of the invention (in
International Application Publication No. WO 04/067561
referred to as oligomer B). Since the composition obtained

from the preceding step regularly contains detergent and a
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wei ght, for exanple, of about 0.5% by weight. The
detergent action should take place at a salt
w@oeocesrat i on approxi mately in the physi ol ogi Bel/US2006/046148

range. Thus, in particular NaC concentrations in the
range from50 to 500 mM pyeferably, from 100 to 200
nmM and, nore particularly, at about 14 0 mM are
exped|ent The subsequent reduction of the detergent

salt gencentandiedntinnGae ohyst Ollﬁ?éll}l@étll gAngel, atigs iso then

exped&#h%h%r thgggege%% %ﬂttgcQ6 r%%e ly, also

bul oner o entlon nté ationa
salt éppbe&a&bmﬁoaublEmablmabee %ﬁm@4é@665&1bwe&eﬁmedngothe

as oli . Since the npQsi tion obtained from
concepﬁéaﬁrlg‘@e@fn&e&@é@%ga% Isﬁigon%&rn§x&€‘tp Fgeht &nduting

expeddeakl CQREENLERLLORA B e rRhy $irohogksalsanange, it is
then éxpedi ent to reduce detergent action and,

conceptebédiaply foal seagulle cOwdentiCati oL 7TRi-s @aﬂuﬁeon
ractof ] L pedn@Un GG na e sconcent At an b detargent,

and ‘sal r~exampl e y di'l uti ng ‘expe

the raater fczbzra abfifrers afo IBower,saht peetdentisat, i of, about 4,
exanple, Tris-HJ, TpH 7.3. Dilution factors in the

have Pgﬁ@r@dr FOHEROG: 2 6 T6uEdIaR: dgeSeSEFISy AIRE 108N JBY

also Eéogbﬁg%%%dsk&oa%d@H§ b RANHGUL AL 1O a0l t4a1 i ze

have proved suitable”™ The reduction in detergent
this deteogemyy agltderbe Ea@mpé@@d olfy taedien gw&@@mw@gt\mm

an _neutralize th| r gent act o les o
capa B S G B i G EAPIe. OF MEo Ay 2P abLe

of stdeliengemys ,celllllse 1311 ktfhtea@@)@&s@ambb@:rﬁff igtaalidn zindg
cells in the course of pur| fication and extracti on
eXtraﬁ@&@@r gsasugiesex &H3 EXaFRY L6 c BR&t LEL PO @Od@@ block

copol gg&§pdeﬂ5ﬂféfnﬂﬂﬂﬁ Hﬁ%%kbl %FT?M@? ?%Q'trade

e name Pluronic (r) koxyl at
name y?érumocmlcz?r F ét8hoxﬂlé¢%@laltbﬂ aplltﬂenalns psal;rtthcavdadxhe

echen G L ot phemole of g Tuihon (1), X
octylpBreeialsasfd @preco m icHonst W's@ﬁl‘é@,o)lrr bal&ltqm%&ql frriton®
XlOO,Og%H%—cholamidopropyldimethylammonio)-l—propanesulfonate
(CHAPS®) or alkoxylated and, in partiéular, ethoxylated ‘
sorbitan fatty esters such as those of the Tween® series, in
particular, Tween® 20, in concentration ranges around or above
the particular critical micelle concentration, may be equally
used.

Subsequently, the solution is incubated until sufficient
AR (X-Y) globulomer has been produced. Times of action in the
range of several hours, preferably, in the range from about 10
to 30 hours and, in particular, in the range from about 15 to
25 hours, are sufficient when the temperature of action is
about 20 to 50°C and, in particular, about 35 to 40°C. The
solution may then be concentrated and possible residues may be
removed by centrifugation. Again, a few minutes at 10,000 g

proves expedient. The supernatant obtained after
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(CHAPS(r) ) or al koxylated and, in particular,
et hoxyl ated sorbitan fatty esters such as those of the
waomenedor) series, in particular, Tween (r) 20PCT/NS2006/046148
concentration ranges around or above the particul ar
critical mcelle concentration, may be equally used.
Subsequently, the sol utiort% s incubated unti
sufficient Ab (X-Y) gl obul omer has been produced.
centrIfugstbbnacbhivaing bheARdRg¥) oflebudpakrhasr Sescribed
.preferably, in the range from about 10 to 30 hours
hereiBng, in particular, in the range from about 15 to 25
RauRs(xars subblLghberRl wAgNbEheihamer abebgekaacki.gn by
I's about 20 to 500C and, in particular, about 35 to
ultrafitdtcatigne dobrbveoh . nRyerhpatBéleBneenreated fagation.
re 1PRRRLALE Leskduesmay Be LeUpuAd, By ceBLELIUORLION: the
Again, a Tew mnutesS a £0, g proves expedient .

AB (X-Thegiupel batapt vabka dedaglirehgenbnifiugahisonecont aynsDS -
an A b éX—Y) %\lgObm oner SES descri,bed herein. An AI?L
PAGE, (RrQYUGPEhE GREPIEaR3hE fPndl Iy WiEBoFEr 8BPAESYE By lecular
. ultrafiltration, dialysis recipitation or ,
weightenfr BBUGEL [BR. LPE | firinbr iﬁl@f%ﬁ%ﬁlﬂly preferred if

el ectrophoreti s separation of the A b (X-Y)
upon gilybareketdehydge raafaenti R§ EBRIPLIGRTCTE. gbefpre

2PPBACE adugespandauble handoGeifro Whkh @Ry jg a1
Separaggar éth%I ecul ar g\?g g%t %og 3%?481 Da yg% Ab Fl-ldsle)a) =0
prefeamddespesiiakl gpxplebérnedhirbmapogrgbbyacdi ahdelyjiddulomers
reat ment ,of _t he ogi oners, before separa
d

) on, .these
resul%’ *Baftd§*RPECmBFFEd \Tnfo o8 F T FEPPEYAF S0 &é‘f&oﬁéguilf"‘r
. [ | usi, t h bul .
vesrf, 53, SESHAAPRF RS ORRRE o e 0l Phul OB iy o
| ar i ght of i mately 60 k f AQ -42
»p 1-JB) G ! B S oBBrof el L 0000 Lor 0 (182
obtaih@nBahBii¢ukay, g3uihabkRLor obtaining Ab (I-42)

gl obul omers Preferably, the gl obul omer shows affinity
Prefergbhgur 6hal géebbdoard shovserBitBitisynéor orwvdyingtli vglls

and a%ggegkﬁibits neuromodulating effects.
A “neuromodulating effect” is defined as a long-lasting
inhibitory effect of a neuron leading to a dysfunction of the
neuron with respect to neuronal plasticity.

According to another aspect of the invention, the term
“AB (X-Y) globulomer” herein refers to a globulomer consisting
essentially of AR(X-Y) subunits, wherein it is preferred if,
on average, at least 11 of 12 subunits are of the AR (X-Y)
type, more preferred, if less than 10% of the globulomers
comprise any non-Ap (X-Y) peptides and, most preferred, if the
content of non-2B(X-Y) peptides in the preparation is below
the detection threshold. More specifically, the term “AB(1l-
42) globulomer” herein refers to a globulomer comprising Af(1-
42) units as defined above; the term “AB(12-42) globulomer”
herein refers to a globulomer comprising Af(12-42) units as

defined above; and the term “AR(20-42) globulomer” herein
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A "neuronodul ating effect” is defined as a
| ong-lasting inhibitory effect of a neuron leading to
wa2aymbaenzt i on of the neuron with respect to NPOT/ORZN6/046148

plasticity. According to another aspect of the

invention, the termA Db (é—Y) gl obul omer"” herein

refers to a gl obul oner co §isting essentially of A Db

(X-Y) subunits, wherein it is preferred if, on
referavepageglabulemst ¢oémptit2nguBfrifs4al eunfitshesAdbfined
b (X-Y) type, nore preferred, if |less than 10% of the
a8LOVEy| obul onmers conprise any non-A b (X-Y) peptides and,

oBst tpi-f 8ri-eds-Lfinkba agnkeny gfioBANofel” (X¥e¥kin refers
peptides in the greparatlon is bel ow the detection
to a mpiesHbpdobiBieabpectrrEarnyrBKeYl eBAPRUBOMEr 28)

" . : e A
descx LB AN, HOPEELES g AldnbD BrarePhatly, sRMREr A0S,
crossglobhikbager tholer prafeebbily, t eldebhlydbukbones-tampingi agdA
b (12-4 nits _as .defi.ned above; and the ter b
nost Protass oy entl Brer - ReFBRNFeT B 05 o ARG ORuBERe
const§0UBAESLAGLA Br(28=48)oBiibaeds dehi Badtabevaspetheof the
termcross-1linked A X- gl obul oner” herein refers

inventgon, ngl exgke-dbnkrAapilebidemean iAbegxeyf igildliuPoner

SGLI b .cross. - Linki Yo
oo Biglsih DRLANONE, Dfsteosse LnKEnae BRSLSEatYsgines by
covalenosbohiiski mgtard, thmat bpiatiehably fogkthardibg dehyde

1cross-linkinﬁ of the constituent units of the
covalgnghdPSREACTEATENGTNEr aspect of the invention, a

ghasszhkinnkad (glohuboseiibheesaent ivakhyea akebulorRireiry,
, which the units are at least partially joined by
in paggiabdatr.bsads, glabHdpmerathbsi ag hebeliedebiebelipg

covalgoggovak%ﬂ%gﬁ@Ee%a%&hﬁgst%%kyfazhﬁikg%ghnée@e&%ﬁgh
gFo 8l Oier dervat Pver ther ein reﬁers, I'n particualar,
prefetrabaygl abdlapebphbat,i & .babelflledrbyckenng seahdberbhnte,

linked to a group that facilitates detection, |,
PhyCORr¥faraby y ARUPIGEr SpREPE L3 LG UCTEEGEREs P& 1T

DictybsekBi 26Y@Rak®ent protein or any combination or
fluorescence-active derivativeg thereof; a chromophore; a
chemoluminophore, e.g., luciferase, preferably Photinus
pyralis luciferase, Vibrio fischeri luciferase, or any
combination or chemoluminescence-active derivatives thereof;
an enzymatically active group, e.g., peroxidase such as
horseradish peroxidase, or an enzymatically active derivative
thereof; an electron-dense group, e.g., a heavy metal
containing group such as a gold containing group; a hapten,
e.g., a phenol derived hapten; a strongly antigenic structure,
e.g., peptide sequence predicted to be antigenic such as by
the algorithm of Kolaskar and Tongaonkar; an aptamer for
another molecule; a chelating group, e.g., hexahistidinyl; a
natural or nature-derived protein structure mediating further
specific protein-protein interactions, e.g., a member of the

fos/jun pair; a magnetic group, e€.9g., & ferromagnetic group;
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phy soerythrin, Aequorea victoria fluorescent protein,
Di ctyosoma fl uorescent protein or any conbination or
Woé bwoneseence- active derivatives thereof; a chPONMDPINO6/@46148
, a chenol um nophore , e.g., luciferase, preferably
Photi nus pyralis luciferase, Vibrio fischeri
| uci ferase, or any conbin&tion or

chenol um nescence-acti ve derivatives thereof; an
or a x%@rasgeég;tgge?hlgma@ |séce:kgram1pa, cayp, qeenoXisdaee Huch Gs **P
[ per oxi dase, or an enz tlcal
**s Ord%riv%¥|@%Yt%%m%b$atéﬂneT%%¥7 ﬁ d%ﬂse gt ot YoﬁﬁiéMgr
f:Lau_:,c_:;eréie%\éfy HEEE% SARtAl i ng i Qp xﬁjicltcai:‘al&rgﬂlyd ot rbmg
p; apten, e.qg., zgienol derived hapten; .a
high- ﬁﬂmngiyy jariteémpaTti ot raraineably g . coeRt ey Qécﬂ}%efﬂ:eto a

aroup Ry e A R AN Pl 2% S enalaor o

an apt amer for anot her
dec_:j:radr%’lcli E‘c‘r}rg:&gdrﬁ%ﬁ[ﬂ@éi@dgt@fﬂgm Eraferdizkahi Staatiey|with a
ature -derive otein structure
groupfiﬁgfmﬂrzmﬁﬁf$|%anbY%|¢F$ﬁ%ﬁiﬁ+P?ht@ﬁ%&t?%§%g§g$g§ nﬁlth
biqui®iper, 9l 4 hee f OS/ puP: Pkt ebife@ DEPches OF a
UR A e onghet i ¢ group: oF a r%ﬁ?ég%??ve gr%up gic gsla@ge
ollgomﬁfﬁgsc?ﬂwembia@ 1?1v:nm{:orsa@ a 3%@b@%0%95|m%¢l%h9d by
onpi nation thereof: or to I
any C?%Fh@aEbV%l%ﬁthe ofPBYS nonsuclgvg%)IBI ?F§£? 9§9a§§1ng
groupQ'QHdaﬁétHbQM fﬁkeé@ﬁhtﬁmngpthémrablyrotevabeﬂrbyknown in

l'inked to a group that facilitat t
the azequebaballbdRg a@a{aaaﬁFaﬁéaha?@$§p#§§§5%¥§%#§§ before,

durlngreLe%§?£¥ glLBAgEHe bh: 8o8T OUPnt AAbtRE@MBEBSCENOYI Yhe
egradation; nore preferably, wth ubiquitin, where it

inventS$opar &i gmbhuﬂympreﬂemedtnﬁet hBsaf MaggeHLel PRsAeRaPse

assenpled in |vo
from 3oREPRHLPBRTOPY: Re lAF5YeL By Rhor T g o oFFayacar
Corre’bQHB§n%@ h”@haoﬂérﬁOWAQtKaGhlmgnbherﬂerﬁwatewﬁ§ hegelin

known in e art. Labelling and/ f
referper fior ped thetdrs, &Qr@ﬁgA@?mQPP@%E Fbﬁg?g%gﬁn?é%ggﬁ or

anot c e | ob
risool, FHREE RS8R Kol e @ of ool oo

The term vgreater affinity” herein refers to a degree of
interaction where the equilibrium between unbound antibody and
unbound globulomer, on the one hand, and antibody-globulomer
complex, on the other, is further in favor of the antibody-
globulomer complex. Likewise, the term “smaller affinity”
herein refers to a degree of interaction where the equilibrium

between unbound antibody and unbound globulomer, on the one

~ hand, and antibody-globulomer cdmplex, on the other, is

further in favor of the unbound antibody and unbound
globulomer.

The term “Af (X-Y) monomer” herein refers to the isolated
form of the AB(X-Y) peptide, preferably, a form of the AR(X-Y)
peptide which is not engaged in egssentially non-covalent
interactions with other AR peptides. Practically, the AR (X-Y)

monomer is usually provided in the form of an agueous
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froma gl obul onmer by a | abelling and/or flagging
reaction. Correspondingly, the term"Ab (X-Y) nonomer
waleowrwetdrve" herein refers, in particular, to RPOT/ASING/046148
nonomer that is |abelled or flagged as described for
t he gl obul omer. The term /~greater affinity" herein
refers to a degree of int%gaction where the
equi |'i bri um bet ween unbound anti body and unbound .
solut i@robulmreferain t helonexchanils ety Bt b I GHeL 1S
conplex, on the other, Jis further,in fiay
0.05% 41t i boygI"BIHT et %%%’x.a&ﬁol el 'slcre% t Cgﬁftvéﬁrerrrzi Wed, for
instancdl$er affdaiyindens nieiais 40f midegree Oie antibody

I nteraction where the equiIibriun1bg%me%§hunbouan
of thamidwtit amvenibbemd gIPRAGRFE REifPdhe Fhnd iy
ant i body- | theo ot hes, ol 5% f uhbher
the a????%ﬁd%m%%ggﬁé&gﬁgaﬁﬁgngﬁ%?%gﬂi and unbound / ,
prefeBhoby] camsut Thels enadt Ab (hety) usedonkl "maer b ne¥eeds gnt

to the isolated formof the A bh. (X i de ;
to dilbnl® eFladl §OT AL FOR ntBf 21 h@%r?%%g%z%?ﬁ’g%m PREHashe **
is us&gﬁf?e%x%é‘dﬁéﬁwgnﬁéahéM pRa- sovat esh witkiacki bosraj t hn
ot he

peptides. Practically, the A b_é§1Y) nononer

particslasuaviyhpnroli dedri napfle PEPRTSFLAY: atitibBuEsdP uPtBRES
Preferabl%r éggnaqueous nmononer sol ution contains

afterolp8oRt gl 2% “Hore preferably, about 0.19% NaOH when
wgedief-@r ~Ensitanceheteindetéementagat helbrrdrkgstructure

‘ affinity of the antibody of the present i itiaR. In
that gABPREPEHr 8FEREBI&SSi PhalPBn Y Re®E E oﬁggégﬁgkgg’

inds i 9B (GO0 abBs9385%he cl. 2YpwhBk Brplekeyablyucture
lndlvggggg OEf@bh&Cﬁ.§Vhen used, it may be expedient to. . e
underdichet elehersvl micorsicarsn appLEpPiate CRRRReFS urhePt

_ it is usuall expedi Q. [ kthin 2
birethdgpenten CRAFE, COTEr LA AT Fonr Tons Sore Ty,
in 30, mnutes aft

aseepllih 0N G 81l 3 pracpiten, ToE 1oy ey
also %%n%reif%%sedaassegblwio Sec%fl 210 r]s't%%\{:%lu%t lo\E t%%%%"ﬂ g Qﬂﬁ a
process that comprises the self-induced polyﬁeric aggregation
of a suitable AR peptide in the absence of detergents, e.9.,
in 0.1 M HCl, leading to the formation of aggregates of more
than 24, preferably, more than 100 units. This process is
well known in the art. Expediently, AB(X-Y) fibril is used in

the form of an agqueous solution. In a particularly preferred

embodiment of the invention, the aqueous fibril solution is
made by dissolving the AR peptide in 0.1% NH.OH, diluting it

1:4 with 20 mM NaH,PO,, 140 mM NaCl, pH 7.4, followed by
readjusting the pH to 7.4, incubating the solution at 37 °C
for 20 h, followed by centrifugation at 10000 g for 10 min and
resuspension in 20 mM NaHpPO,, 140 mM NaCl, pH 7.4.

The term “AB(X-Y) fibril” herein refers to a fibril
comprising AR (X-Y) subunitg where it is preferred if, on

average, at least 90% of the subunits are of the AB(X-Y) type,
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i ndi vidual Ab (X-Y) peptides which show fibrillary
structure under the electron m croscope, which bind
w@oengoesvezi, exhi bit birefringence under pol ari p€miub20g61046148
and whose X-ray diffraction patternis a cross- b
structure. The fibril may_al so be defined as a
mol ecul ar structure obtaiﬁgble by a process that
conprises the self-induced polyneric aggregation of a
more p&téﬂ@xa}eﬁi,ébim@m ill_gaém qdte Fbdde swiubdteragentat the
e.g., in 1M , leading to the fo e}
AR (X-Hg&}%t%}ﬁ@fmﬁ e ?i”ﬁfy plr]gftek%eabq%/rgg%oé ecpft ﬁg%n_l%so(x_
v) pedllidds fiseREpoass decdmtioknauredinlde art,
pe'lently, Ab (X-Y) fibril is used in the form of £
W satlit tforBF n @ pRY 1FRUFRE | 5Y pF 6T ety O°5 Wert a8
enbodi nent he, [ h Sadt PBbdid
a5 (EGRART on 1 S hbte By T se TG The Ab peot [ o I b, 1%
monocf%ﬂéltaﬂtib&ﬂﬂ@si$F5:dn@ﬁ8@5ZﬁeﬁmgaiﬁgFﬁﬂgdqmgnﬁﬂﬁly

NaCl, pH 7.4, foll owed readj ust i h
AR (1-42LubbePRboTHE SOTTHF| %QZPO@S%@“%‘%? 2%@’%%‘%??%32815'
AB(l—EH)ngtﬁﬁﬁygééboﬂoﬂéméQQOQanﬁéinéoagéﬁe@ﬂﬂed AB(1-42) in
resuspension in 20 mM NaH 2PO4, 14 0 nM NaCl, pH 7. 4.
contrdhe t«_armar&siz(:)(ﬁb{é; #RbEPPALAGr 6P FBRCFELP0 AP br il
.conpris X-Y) uphts Wy . f k
partiGh Boe, A0S, CRECTERePPOOUIET Pho e iBun i Ts ate o the A-
PAGE—Qe(;KE_JY%l bype, afﬁaerhmtebgr cpd-PhBEaebbash D3Usopnphwsis
. subunits are of the A b (X t d \ .
indicpgengr péading Fﬁgacwﬁanéowgaﬁéﬁg%tgg?ivg?%%SSPFééglfs
intergﬁggwikhgpg%g@ kanchir eshel dg (Turn) nglbackoer8F5, as
evi dence y Figure 1, as well as 8C5 (Figure 8), A Db
structhfég)ﬁgldthmwwbgspécEplﬁ@Pénﬂﬁb§§¢é§eﬁoﬁ§c@oﬁgﬁplex
ant i bodi_es and 8C5 . ni redom nantl
non-2 a8y LRGBS LRR R SERNEeRLRTOR BT A, e
subun@i A bMoreA@peeri fAda 1k~ 4 Qo riione anailyslisdiagg inst

aggregated A b (1-42) in contrast to nonsgecific

varicast PBddi-d2)6@ncdd GELD). SHRHET AHRPT B8RS HetES A

il idart2las Pty westergLdy
R
versus non-globulomer AR forwms (standard AR (1-40)/(1-42)

monomer preparation, aggregated AR (1-42) for specific 8F5 and

8C5 but not for the isoform non-specific antibodies 6G1 and

6E10. The globulomer specificity of 8F5 and 8C5 but not of
661 and 6E10, was confirmed by quantifying AR (1-42)
globulomer, AB(1-42) monomer, AR(1-40) monomer and soluble
amyloid precursor protein alpha binding in sandwich ELISAS.
Further, since these antibodies access the globulomer after
native but not after SDS Western blotting, it is likely that
each antibody recognizes a structural non-linear epitope in
between subunits in the region of amino acids 20 to 30 of
AB(1-42). Such specificity for globulomers is important
because specifically targeting the globulomer form of AR with
a globulomer preferential antibody such as, for example, 8F5

or 8C5 will: 1) avoid targeting insoluble amyloid deposits,
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indicating binding to a nore conpl ex detergent
-di ssoci able intersubunit epitope in the core A Db
W@ keod@y49at obul oner structure. An intersubunit BEI/USHE6/046148

is defined as a conplex non- |inear through space

epi tope | ocated on at Ieas%stmo subunits. Mre

specifically, dot-blot anaf'ysis against various A b

(1-42) and A b (I-40) standard preparati ons showed
bindiggglicf wbaet man@menw@$ ifiorr éadgaimmasoryf sAde Effé2)ks

| obul oner versus n obuI mer. A.b, for andard A

obseref AR (g e P SO Loy ogd: G oAch A7
monomeh- 428 hor spec hHire &E@o&ﬁ@dSG@ Bt en @b ke ve

i sof gr m non- speC|f|c anti bodi es 6 and 6EIO. The
physiglegirate L Sgédionsci (B agf e§Fsland I8CothiiruFeE Cenes

23 : 55300 56650, <2%§)cog]&'dr 75 ;v duant )E@é'( pgﬁ NV ELISIS:

gl obul orer ronomner, ronomner
the agglibbly, aaﬁlomdwpmédumsarb@r@had&dabmhanbbm@smghle

sandwi ch ELI S Furt her e anti bodies

Ehrough - S&5SPRE TS Eﬁ&ﬁgktgfﬂgﬁoﬁggﬁ %ﬁﬁp SA&t-after SDS
Wrategbhkett iifgenitt dns alliskeliyictibat seaghiartkibedyleot ide
recogni zes a structural non- |inear epitope in between

sequeygBgni(PE ﬁﬁaeﬁ@n¢§gﬁ@ﬁr@pfénﬁﬁ@oéém@st@@ verd@bde Ailght
and h%%vfrzlzha%{%h ?pﬁl%'[n] c(i'otn%lf gﬁt%}%ﬁg %?%L dS 8'C55p%rt arét 1l as

because specifica targeting t omer f6rm'o
thoseAnbcmebhldegB@Qub@mﬁﬁ ﬁbefémagmeatsamheb@df)Sh@hlag,
for exangle,n 8F % avoi d targetlng
sequenges| GhreTafy s d C&%EE§PP§dBPﬁd g d5enRicR &y -
hybrlaﬁﬁabmb ter, b&fb@m@&%@%ht%&§et%fB%Cﬁ%a%QS%%%%Q G5 NG . g.
i mmuni zations with insoluble A b; 2 ) spare A

0% 7ﬁﬁmoﬁ8ﬁ:aﬁé’APﬁ4rhaﬁ5ane7ﬁépoﬁﬂéd ﬁ@’h@¢e7ﬁﬁéco@mBEEVley

S i galo tio Pl al Qf o o
at leﬁgﬁrggéggn%g 23 %31 géﬁ 83603%2 énggg )Bﬁndr§§§é £Ré
87%, bseawalBa%bl|amdohotbepaeﬁehaﬂyy ag lkaveubthonet che (e.g,

naccessi bl e through exten3|ve bi.nding to

§o|§6re déposrts: PRE sdBffecfBPnPentPén 4P§gtity to
theseleﬁbuaeﬁglﬁgbab%@laec%%ahb%%e%equqaﬁqs1h%%gg&égwgﬂhs

.thereof) encoding the variable |ight
portions thereof) between and including 70% and 100% are
considered to be within the scope of the present invention
with respect to percent identity.) Such sequences may be
derived from any source (e.g., either isolated from a natural
source, produced via a semi-synthetic route, or synthesized de
novo). In particular, such sequences may be isolated or
derived from sources other than described in the examples
(e.g., bacteria, fungus, algae, mouse or human).

In addition to the nucleotide sequences described above,
the present invention also includes amino acid sequences of
the variable light and heavy chains of monoclonal antibody 8F5
and monoclonal antibody 8C5 (or fragments of these amino acid
sequences) . Further, the present invention also includes
amino acid sequences (or fragments thereof) comprising,

corresponding to, identical to, or complementary to at least
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and heavy chai ns of nonocl onal anti body 8F5 and 8CD as
wel | as those nucl eoti de sequences (or fragnments
WO b@reefoy2 havi ng sequences conpri sing, correspROmiURLP06/046148

to, identical to, hybridizable to, or conplenentary to

at | east about 70% (e.g., 70% 71% 72% 73% 74% 75%

76% 77% 78% or 79% , pr@*erably at | east about 80%

(e.g., 80% 81% 82% 83% 84% 85% 86% 87% 88% or
about89%p, amwefrwedlpyr etedablsy afbodasin%abewmd 80¥e prgferably

91% 92% % .94% .95% 96% 97% 98%.ar 999
at 1eia€f§nfa?)f3§7lqtt §%t/°hé Sn%r‘réfditﬁg%ﬁcla P& CdEqFERELCSEAT the
proteifi=eger $htapdapemtl arsdntaienf) (Refwegn sand imteldedisng and

70% and 100% are considered to be within the scope of
portiphs phesert)i hesieiesn aficd Ancdsgdag 78 %pencedto0% (as
recit%geqh!% n%e%%ﬁ%ns%QQ%n%%% %@%l%%tq%klé% d@ﬁ@@ Antities

source (e.g., elthér isolate roma natural sourcCe,
notedprbdweed avica ad see mionss yirirleet ite beutd,thdom st kesipeecf the

de novo) ... In partticul ar, such sequeng may b
Presepgoﬁgyé%t&Pnd i &eﬁﬁﬁﬁFsgﬁ?§§§c eﬂ%%ﬁﬁﬁt€é§cribed
iFRt RRreERRR 8% (8l prireiteindeftURBUsS a AGIFMAMUSRE a

or human). In addition to the nucl eotide sequences
nuclegégde edugbeee ist ke fgmesems ianvemtilgnoalss geavenggest

' id,s c f i abl e |i_gh n ea
e A g ey e et i Ge T e

prefeanbilody 8E5 storbovagnents adfedtieke ,arind eacird more

seqguences), . Further, the present. invention also
preferablyied AR5 SPOH s douEIE LareR SETEREPIKEMSote 2

regicROR it$icNGp Qe RSP ORAIRG Qe is@%{)ﬁeir&%'. to, or

conplenentary to at |eastabout 70% preferably at
Thigs tt egivo Ut d8@Y%1 tarid nediea sprtef dtebine lat ddeests atfodpwo
sequed 2l dgnt pﬁtctl%okq%e@ N9, A91d,sequ %%%%,Ss oS
proteins o he “presen ivent 1 on. gain, all
part iictflege crpand spor Witk el eeindiet.wedahuand iideeitidivng s
., 70% and _100% (as recited in connection with the
definggl PEotiNGe IS8FFENCE ISTERTINTSes SRBTEFPAPO\FEECAF al so

s RBSCITRA Lagbe o ks Ui o ol Lhe e
antisense) of two DNA segments (or two amino acid sequences).
“Percentage of sequence identity” is calculated by comparing
two optimally aligned sequences over a particular region,
determining the number of positions at which the identical
base or amino acid occurs in both sequences in order to yield
the number of matched positions, dividing the number of such
positions by the total number of positions in the segment
being compared and multiplying the result by 100. Optimal
alignment of sequences may be conducted by the algorithm of
Smith & Waterman, Appl. Math. 2:482 (1981), by the algorithm
of Needleman & Wunsch, J. Mol. Biol. 48:443 (1970), by the
method of Pearson & Lipman, Proc. Natl. Acad. Sci. (USA)
85:2444 (1988) and by computer programs which implement the
relevant algorithms (e.g., Clustal Macaw Pileup

(http://cmgm.stanford.edu/biochem218/11Multiple.pdf; Higgins
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For purposes of the present invention, a "fragnent" of
a nucl eoti de sequence is defined as a conti guous
waeguende2 of approxi mately at |east 6 , preferpOl/YSaN6/046148
| east about 8 , nore preferably at |east about 10
nucl eoti des, and even norg preferably at |east about
15 nucl eoti des correspond?ng to a region of the
speci fied nucl eotide sequence. The term"identity"
et al Jefemrds td1e Fiel late driaso )of, tRAs By udites! lorgepstics)

BIAST (r:lucl eot i de- (%/ nuclj&g} IsBde bacflcsaﬂgv]gr[f&a‘g% tc%rg,ullglrtschul ot

al., ﬁ&ﬁ&ﬁﬂﬁﬁd@@&&%@ﬁﬂﬁ5%mmm&mzcmﬂ%mmmmmmwmr
equi val ence between the_sane strands either senﬂe A sra

(Genetaints seomm)t et GuRrDNAadiifvt Y oro¥ %mﬁ%s%}iﬂ:
and T%@gngfs%c% s DETCSM 808 Oéo%ﬁ%‘c%é%g@%leééﬁe 7.0,

y ‘conparing two optlnally al

Genet S@§USHEHSt OF eBrouparvadisam, regl on, %I@@efﬁnﬁ? ni pgtepe No.
nunber of positions at which the i dentical base or

5,912 gk %o acid occurs in both sequences in order to yield

§§¥ g&ﬂ? 5L 9f o PRt Kb egrfosht | ORSentlivh di Ngotyhkenembarity”
positions by the total nunber of positions in
is defnme@e@aehheb@egge@oﬂﬁaréaabﬁ@nﬁﬁﬁtP%FV?ﬁa tre PRSult

seamells 0o T MRk RLLBTEDL oL sGauRaCERoTRY: becy ot che

senseN@tBana éﬁzoﬁégﬁﬁA Sbgméhe abgbybrhdllé Nebh| Bhanagti-

48:
sensepenrenl of EPAnakbe BEA SRATED izg{édegﬁapp%?ﬁﬁ%?gg °

cond1§§oﬁé44t&19§§% andohyieonputer ppogeanpleheab” is defined
frent the rel evant algorithns (e.g., Clustal Maca

as a EeqeapCéhWhpCh/P@ﬂgﬁ1tSténgéVQD egarehrechespdigpen the

conenheb Pkt DL B gy SR la 100 1n

one nGenter ifier sBiramediieal chnbdemnicamry” Altbs Bhal-Retinalthe other
Nucl ei ¢ Aci ds Research 25:3389-3402 (1997)), PILEUP
strand@eneti cs Conputer G oup, Madison, W) or GAP,

ESTRLT 2 LA h%rqu-r FASEA 1Y $eRRSIHE GenekeC $tIehidsar e
IR

ackage ease 0,
thymine appears in the other strand. Siwmilarly, wherever

guanine is found in one strand, cytosine is found in the
other. The greater the relatedness between the nucleotide
sequences of two DNA segments, the greater the ability to form
hybrid duplexes between the strands of the two DNA segments.
vgimilarity” between two amino acid sequences is defined
as the presence of a series of identical as well as conserved
amino acid residues in both sequences. The higher the degree
of similarity between two amino acid sequences, the higher the
correspondence, sameness Or equivalence of the two sequences.
(“Identity between two amino acid sequences is defined as the
presence of a series of exactly alike or invariant amino acid
residues in both sequences.) The definitions of
vcomplementarity”, “identity” and “similarity” are well known

to those of ordinary skill in the art.
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Genetics Conputer G oup, Mdison, W) . (See U S
Patent No. 5,912,120.) For purposes of the present
WO pves49on, "conpl enmentarity” is defined as theCTHEs08€046148

of rel atedness between two DNA segnents. It is

determ ned by neasuring the ability of the sense

strand of one DNA segnent o hybri di ze with the

anti sense strand of the other DNA segnment, under

appropedaby” c ardictrison®, at aukderhca adddblseduehice. wAich

"conpl enent” is . defined as a sequence ich_pairs . to a
codesyFoun as BGIHRER i aEed SHIoN Fhe "EATET: s SOpAPERRG 0
sequehidke®r BEOHo2XAMR @hed<2E0WRRER iNsCal ahidRe akUe ebidece

strand is "conplenentary” to T-C-A in the other
of atsfleand. 31 AR @cdblse Meltiex prademiohd Yaphedessitn Sogaiino

acidsSt% dév%gy 6%% Fa3h %Eel %@%rlgtgﬂﬁgb acids from a
e 1 né:’,

Similarly, erever guani s tound’in one stra
polypeptdsienencededubg ithe heicdkhier aclikie sgreatnek .t he

rel atedness between_the nucleotide seqyences of two Y
AL EAGRETY Phavgieate oo TARRIY B8 FOVRTHsHERRLe

to andipkexeschetwea ithacitands waknt Be otiweg1NALSeGRRAL $orm
"Simlarity" between two am no acid sequences is
of thgefiugd@igs actid prdsende okna agwicieds tof tihgemtiheal nagleic
. N C rv arni i.d.residues.in _both
acid MR A B e L e R T D Pl o=
and iowdcagitiengtid (seguereesodkhethiagher "W ecular Cloning: A
correspondence, saneness ar equival ence_of the two

Laborgigaandaguady| ferency Hdtieen W8 ani (o 1dc Serdequéncdsr

Laborka$ o8¢f phed«as dhe RRSSRC &a0hod S Riche FoRhk) §Xactrin
aliké or invariant amnd acid residues in both
condisdguenods LpnPlegadafieniaridonsndfc 'stawplotine diedeirmi'he the
" Midentity” d “sim.larity" are well known to those of
Strlgﬁ%Fﬁg}y%gk%EF Pﬁ%FﬁelgﬁkxpEﬁcoded by" refers to a
muel eeemachgbsequencd onri ey ¢eeds heakia Pl yeeptiadey used
sequence, wherein the pol ypepti de sequence or a

Eo megy, byEHiREREIPTC Gt AUTd SdF aNiNS a& dresgmaiede

conditions of stringency as would be readily evident to those
skilled in the art depending upon the nature of the probe
sequence and target sequences. Conditions of hybridization and
washing are well known in the art, and the adjustment of
conditions depending upon the desired stringency by varying
incubation time, temperature and/or ionic strength of the
solution are readily accomplished. See, for example,
Sambrook, J. et al., Molecular Cloning: A Laboratory Manual,
2nd edition, Cold spring harbor Press, Cold Spring harbor,
N.Y., 1989, as noted above and incorporated herein by
reference. (See also Short Protocols in Molecular Biology,
ed. Ausubel et al. and Tijssen, Techniques in Biochemistry and
Molecular Biology-Hybridization with Nucleic Acid Probes,
“Overview of principles of hybridization and the strategy of
nucleic acid assays” (1993), both incorporated herein by

reference.) Specifically, the choice of conditions is
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of at least 3 amno acids, nore preferably at |east 8

am no acids, and even nore preferably at |east 15
wanionoe#ct ds from a pol ypepti de encoded by t heP@LUE®0€046148

aci d sequence. Additionally, a nucleic acid nolecule

I's "hybridizable" to anothgr nucleic acid nol ecule

when a single- stranded formof the nucleic acid

' nol ecul e can anneal to_the other nucleic acid.ml ecul e
dictafrdeyt RECalsroRH &l HEonAAUGRE G PeoRger Sidra ng 17

1 0ni_C. S n ee S enceaVbl I ; -
sae il ORI o Sabm itk asive o-c
conteBal efSpiNengruddtior alcdlder atroy rhRr eswuntolaf gpERgches to

Har.hor, New York)). . The condj.ti.ons, of t r
be pﬁra}ﬁ*%gegt'r eﬂ&“ﬁ s&éi)lé]rgrﬁnr?é’ 958" lﬁqunﬁggﬁgy%@%? S ede"ﬁ{%q1
part iMbmviirzatiier 1 octh@davaBn kydhfdriisz alisan'haase Useddrerdigrees
is generally used to nean hybridization of nucleic
of compl@sent aptops A6 IEEY ti g h G dF s RSPt
il '@%%- t il jdq, t red
Compl% gnr?gl ﬁ%:ynl g?gfu g\gon t leltegi at Bﬁ‘é}qﬁo%etxlhler%%}ﬂggf e Cts}se%lqcl’jieti]lcoenSanadre
preferareget FequanpdsalCinigiht isonsingfermpbrdatiddticas aride

washing are .| _kno i.n t rtd, dt aqj nt
hybr ”&Hgﬁi mﬁd&ﬁ%ﬁ&%@%on@t}ﬁeé'dge‘? 'r’eodj g%lr %gﬁ&l@ By
DenhaMWNGdIngukat 014 td /M dmpernatifiel add! ion iiicarried
strength of the solution are readily acconplished.
out ade@bqwy X &RINECSHITVHE TPL aOWH 3 tovd dwliks for

frag‘?%énﬁ#or r(éeisgg?&%g@dpp rg%}l ng a%%%w %ﬁu{&g %01%996 2—&6&]&9 Fox

totalnaiechphiie ONA I ndarnponadead trersiriipgeneies enee (Eee
uein {500 FLOL850L oL ML ol BLpLoR, b SRl on
of 3 Mol&sid @ Bid0aye Hydud tird adi s ivé t sdvic) ed @ Abdbthamide

Probes, "Overview of principles of hybridization and
(0.1 theofstirlategyaibfenat & actd asddyst Rampydt e fplution.
e T
folleesd ang asylivel dizditybon dihizedl] degrees Celsius with an amount
of labeled probe egual to 3,000,000 cpm total for 16 hours,
followed by a wash in 2 X SSC and 0.1% SDS solution, a wash of
4 times for 1 minute each at room temperature and 4 times at
60 degrees Celgius for 30 minutes each. Subsequent to drying,
one exposes to film. For lower stringencies, the temperature
of hybridization is reduced to about 12 degrees Celsius below
the melting temperature (Ty) of the duplex. The Ty is known to
be a function of the G-C content and duplex length as well as
the ionic strength of the solution.

vHybridization” requires that two nucleic acids contain
complementary sequences. However, depending on the stringency
of the hybridization, mismatches between bases wmay occur. As
noted above, the appropriate stringency for hybridizing

nucleic acids depends on the length of the nucleic acids and

the degree of complementation. Such variables are well known



10

15

20

25

30

particular, the length of the probe sequence, the
relative G C content of the nucleic acids and the

w@ewans49ef m smatches to be permtted. Low strPODERIY6/046148
conditions are preferred when partial hybridization
bet ween strands that have | esser degrees of
conpl ementarity is desired Wen perfect or near
perfect conplenentarity is desired, high stringency
in theCQnditi onscarsquaferaldd:, Rdre topiatzr Hilgh drgreRyedicy
condi tions, the hybridization sol.ution, contai

6. X

similanétxzqrcﬁqmp%wqxnhétW%@qxﬁw&uQﬁc1%9%ﬁﬁ%n%%ﬁFéﬁ§F?xzsae
j i za¢ AR 4 L egk Mt @lc Bt a 683 dldgiensy

oreac L ILA T 0 15 ppsssn ot aicaumets

( hours for fragnents of clongg
those DNApeatbdor albouthyllzr @S apb@ra®: FoUraR of 09 grgpleottdes

, eukaryotic_ DNA. For [ . S ' ONEePBYed (
in 1er&ﬁ‘—rhi‘i A el S o pf%r-%y (fell”lﬁl %1?] rgrﬂn%?%;;/ ??%?zi n% Wih a
SambrSOk Ut o of Surspdi umoehhgbt téizsotbunvethraber{SsC)

, 50% formamde (0.1 Mof this buffer, at pH 7. and 5
nucleic Deph@® dt the BeFLETOR. OB FEY-then B?%9ﬁ§%r? %%e at

- 37 degrees, el $LUStH 06 £ 4 BOUESigbRhLDVEEI Y determines
lmpor%%%?ld%@%t?%% at %7 degr ees Cblgius wi th an anount of
its spabefedipyolbeceqaambrooB, 6002d00 EPRFELtal for 16

hours, fol |l owed by q.wash, i 3 0£19
%%IB??@n?eﬁeﬁBshaﬁf ﬁs?iﬁgggf%Péigggh%?gdeggﬁ%ﬁgﬁFogﬁ
sequeh€BPEN 8t HI Bodpfled bEMRNAAbr6ONAegheesi€ebingdef opr30

m nut es each. Subsequent to drying, o xposes t
doubl i BhFaRded) oREF LSPA ACREPES LRE FERBEEALfr 6 GF 2 Cural
or a1f¥Pehdhaatign ke padused ha dBoukcdd degness Gelisius

nel'ting tenperature (Tn) of the duplex. The
fragménti $nknhen fbarbefaaf prdviver of DN& @AT EEnCEAPTARG of

dupl ex | ength as I s the ianj tr fls . (A
ome oUURLEX LIRS MEL s, LIGCAN gl LegAuak e a. ¢
“fragheht® eentaispeeamnl-amalgnyicieqianiees.e fidowerer a

dependi ng on the stringency of the hybridization, ence
polynmicdeattdies SeerpEsie BAdEd FRFRICERS A MR Hh Ve

of ap%Q%x%%%E%ﬁgj%&?]ﬁ%ﬁﬁpgﬁﬂﬁ%‘%o%dﬁﬂgaﬂyéééulpreferably at
least about 8 nucleotides, more preferably at least about 10
nucleotides, and even more preferably at least about 15
nucleotides, and most preferable at least about 25 nucleotides
identical or complementary to a region of the specified
nucleotide seguence.) Nucleotides (ugually found in their
5' -monophosphate form) are referred to by their single letter
designation as follows: “A” for adenylate or deoxyadenylate
(for RNA or DNA, respectively), “C” for cytidylate or
deoxycytidylate, “G” for guanylate or deoxyguanylate, “U” for
uridylate, “T” for deoxythymidylate, “R” for purines (A or G),
vy” for pyrimidines (C or T), “K" for G or T, “H” for A or C
or T, “I” for inosine, and “N" for any nucleotide.

The terms “fragment or subfragment that is functionally
equivalent” and “functionally equivalent fragment or

subfragment” are used interchangeably herein. These terms
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nucl ei c aci ds depends on the length of the nucleic
acids and the degree of conplenentation. Such
woaorabives are well knownin the art. More specPdT/Ustog046148
the greater the degree of simlarity or honol ogy
bet ween two nucl eoti de sequences, the greater the
value of Tmfor hybrids of*Inucl ei ¢ aci ds havi ng t hose
sequences. For hybrids of greater than 100 nucl eoti des
referinolengbhtiequarisu@sbqueuabcoﬁaahngsﬁﬁahadenbeéaic acid
degived gse nbrgoﬁ.gt ?I o Sypra
fragmgog, L ¥ f SHdFYerOnaetEic 9% ed§XpFﬁ§Sﬁ8§|PFon
produet Al ag@t:am@s pReeerESHNBke refpahbantrheand 1 Be herdihe
of the oligonucleotide determnes its specificity (see
fragmggafhPEoRUE raementsaﬁﬂ@)ies AS asrééWﬁene@Zwmean For
sol.ate C acCi u S ;
exampl%lykg% gfg%m%ﬁ% %Nigb%&g%ﬁgﬂglgé %g %@% 6Fepﬁe design
of chsmeamdedpnsptuamaltp @mmﬁan3|m@esﬁnbheEdehenmtw@bunm a

r altered nucl eoti de ,bases iisol ate Ielc C
transgprieaebIRREE he CROMIEAE CoRsg NEE S F B Re g ehghed for
use 155106‘@Llsﬁﬁ§r@fss@6ﬁ Sk lawt@s%@g@eﬁgfs 195 ke BNA 9@&@@1% BNAG

or synthetic DNA. (A "fragnent” of a specified

fragmﬁaltyﬁacsébtfr:a@mue@fce@eﬁ@o pEhpRbere Ot @@tseﬁu@@@@dels an
e B LA, ERTPLL ERe" ERERRIANS BSURtac,of apmLoLtel

pre
plantapaoto8enuekeoendes, nore preferably at | east about 10

n cl eoti des an ev referably at | east out
N S R S 158 g B A P
smllawzl aati d@@rh:@%@bhaahgo%u%%mh%ﬁanw Yy k@ @gkggi on of
the specified nucl eotide sequence.) Nucl eoti des

interchgparpPliobrgein -t hdheys re #@”n@@h@slgﬂgtl@ Boid) fapgments
where?%{?%%é&ek ;Byokgeaenépggl%ucﬁ Ed%e%lgnatlg%ﬁgf

ate or eoxyadenylate
affecﬁrtBNAabnespgchvehﬁ)nuclglcfabldyﬁmdgh@he e d@@iﬁtﬁt

dene GRbuGPATER v DRORUBoRy CRAAI SEEDORYECT or THEEPnEE TS
also &éf%&Tgb)mﬁghfgfakﬁ%hsgﬁ&'%h@'%%%1%§co%cld)fraéﬁeﬁ%%rof
the instant invention such as deletion or insertion of one or
more nucleotides that do not substantially alter the
functional properties of the resulting nucleic acid fragment
relative to the initial, unmodified fragment. It is therefore
understood, as those skilled in the art will appreciate, that
the invention encompasses more than the specific exemplary
sequences.

“Gene” refers to a nucleic acid fragment that expresses a
specific protein, including regulatory sequences preceding
(5' non-coding sequences) and following (3' non-coding
sequences) the coding seguence.

“Native gene” refers to a gene as found in nature with
its own regulatory sequences. In contrast, “chimeric construct”

refers to a combination of nucleic acid fragments that are not

normally found together in nature. Accordingly, a chimeric
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or T, "I" for inosine, and LN " for any nucl eoti de.
The terns "fragnment or subfragnment that is
wo mveeonal | y equi val ent” and "functional |y eqemabmoé/046148
fragnent or subfragnent™ are used interchangeably
herein. These ternsrefer tQ a portion or subsequence
of an isolated nucleic acid fragnent in which the
ability to alter gene expression or produce a certain
constphehomppe cogprasa meduwlhstliyr sequeoteshenflr agdenty or
fr nt._en odes n_.acti eenz . _For exanple t he
Sequegggangﬁn%oﬁrgué r@ﬁ‘h\él & §éggiﬁ°Pﬁ§eEGS|§h of
reguleRbi®r keqguensteu aha b@d@h@d gegubhecdesich-edepherehy p@e
in a transformed plant . Chinmeric constructs can be
same gey¥ir§fedPrsr 24E8NERIcdNs BpprasstofisiearpisEhsa biat
normahﬂQKEBQn@WEHCEQEEr@C'd &5@9%@%& QES%%QEEagnﬁggns that the
her eof her or not it encodes an active enzymne
sequehpet he apprupri dttemortennatiwalr ehatireoemeata)pl ant
rQuot er._sequence. nol_ogous"
B S gy dFRs SErrrar ConR9e00: FOLoBRATRG LY. Found in
the h&@bsbagbhalslny" batetnsediknt ecebangeablnthecannothey
refer to nucleic acid fragments wherein changes in one
organdemnpyeIRNEI EEEPEECHaseS dGEIInTENGSt €6 CREPABISE pptive
genesOfinkBecRUCLBLE chgnfﬁgggggtokﬁ Hﬁghatgrg%ﬂiwerlc
expressi on or produce a certai enot ype €se terns
COHStahSCSrefér“t@anBQBhBCausoaSgehethhaﬁuhbelbeamldntroduced
int Eh gnents o thet I nst Evention sggh as deletion or
© FrSePtrBR oY ofte “5F™ PEmﬁ ¢PBoPFRESHHEE do not
subatagt kabli¥nakterctBesf UBChI oRAl cRHORBEL %ﬁa@f cbhes for
resul ting nucleic acid fragnent relative to the
a spepifirapmipandaifi egapeagrent "Regulstoner éﬁqnénceS" refer
to nulldeEshaodeq@intigseoskibbet, gerga%ng Wohl cogin
appreci at e, AVENt I bR EncoNPasses nore tHan
sequehhes$pevwithinexenptawysseguandes nohCendingekergscheead) of
Ay nucleic acid fraa B hhat Xpresses a, specific
a codhig: BPAYCRREr uBFHgYregtl afé vegsauéhee§r6P§€éapﬁ@on RNA

processing or stability, or translation of the associated
coding sequence. Regulatory sequences way include, but are
not limited to, promoters, translation leader sequences,
introns, and polyadenylation recognition sequences.

“Promoter” or “regulatory gene sequence” refers to a DNA
sequence capable of controlling the expression of a coding
sequence or functional RNA. The sequence consists of proximal
and more distal upstream elementg, the latter elements often
referred to as enhancers. Accordingly, an “enhancer” is a DNA
sequence which can stimulate promoter or regulatory gene
sequence activity and may be an innate element of the promoter
or a heterologous element inserted to enhance the level or
tissue-specificity of a promoter. Promoter sequences can also
be located within the transcribed portions of genes, and/or
downstream of the transcribed sequences. Promoters may be

derived in their entirety from a native gene, or be composed
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(5 ' non- coding sequences) and following (3 ' non-
codi ng sequences) the codi ng sequence. "Native gene"
WO ed0e649D a gene as found in nature with its P@IUS2006/046148

regul atory sequences. In contrast, "chineric
construct" refers to a confji nati on of nucleic acid
fragnments that are not normally found together in
nature. Accordingly, a chinericconstruct may conprise

of difégukator}ementendesizand fuvdinndiféguenteprbhatease found

. erived_fromdifferent sources, o equl ato .
in naBg L e b lPg Sk e BUEhEEE PN be AP REA Phe Lhmbs
underseubéebybyhoser gargedeinia amanar-tdichher gatr rbhantt hat

normal ly found in nature. (The term"isol ated" nmeans
PromofRze MRY dégBeficEhps SKRKBFEHCNr 6 Pt 9oRat bpadifferent

tissu@gvbkoegﬁ tt& éstfggeggnai§§@§ehﬁf§E§ E? gﬁg?gﬁeﬂgﬁment,
normal |'y oung I'n the host organism But that is
or inj mespdueedtintiéffkechosengiganinsmthy genditdansfer.

orei .genes_can_conpri se pative genes inserted into
Promogeﬁgn%ﬁégﬁvgagﬁﬁaﬁi9 eoiocﬂﬁn§FPE cof tFBCPQ?tAPOSt cell
types"htamnsgeneimes argeBemiBalyhasrbeeRqdl abr gdusednkpt @yt ive
the genome by a transformation procedure. "Coding
promogggfenceNerePEPEOL6TE PRNAVEEHGEACEYPRAL usedud for pdant

cel1sSBPE! LhhisBHhRIyARL nSCRUEREG e BROHLALOLY it 88" may
refer to Rucledtide equences Foéat'e Upstr eam
be fonod- todthg seupéheesdpn, bwi Okbmuror adawssi deary(3

. non- codi n uences) _of _a ,coding seqguence, and which
BiocnlRTER 19, SAUeRces) ohy0 GodLf0 seguence And,
recogfti 388! thyt 8inteansl abkencabethenasseshat 8dupadi-igs of

sequence. Regul atory sequences may include, but are

regulaberyi APEEENESS pRURDPEFsbepnansial fbAlyeddéined, DNA
fragméﬁggeafegomgnbggﬂggggﬂgp8§'Mgggg &%&k?Baieggqﬁén%gP

sequences. "Prono regu ory gene
activiefers to a DNA sequence capabl e of controlling the

xpression of a coding sequence or functional RNA. The
gﬁquéﬂEﬁoﬁonéﬁsFQ 6Ft%F8§ nEP SREUABFE dRsPaPetpsthelm

does fbeMBALSJet Repbattieh 8kePBAt §r8ELEA sequence. Thus, such
sequences are transcribed into RNA but are then excised and
are not translated. The term is also used for the excised RNA
sequences. An “exon” 1is a portion of the gene sequence that
is transcribed and is found in the mature messenger RNA
derived from the gene, but is not necessarily a part of the
sequence that encodes the final gene product.

The “translation leader sequence” refers to a DNA
sequence located between the promoter sequence of a gene and
the coding sequence. The translation leader sequence is
present in the fully processed mRNA upstream of the
translation start sequence. The translation leader seguence
may affect processing of the primary transcript to mRNA, mRNA
stability or translation efficiency. Examples of translation
leader sequences have been described (Turner, R. and Foster,

G. D. (1995) Molecular Biotechnology 3:225).
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referred to as enhancers . Accordingly, an "enhancer”
is a DNA sequence which can stinulate pronoter or

WO e@aloeto0r y gene sequence activity and nmay be BOT/URIVA6/@46148
el ement of the pronoter or a heterol ogous el enent
inserted to enhance the level or tissue-specificity of
a pronoter. Pronoter sequ%hces can al so be | ocated
within the transcribed portions of genes, and/or

dRMNSE T eam-efodihey teeanscrddrdd e fce PNA RISSHSTEISS

may be derived in thejr entirety fr natiyve gene,
locatest GTESHRFESE R adiqqéér@wtsl‘eé?%eﬁgcrﬁ $ e?%%czldl % om .
polyaé%ﬁ##?ﬁ?gnfyéﬁﬂ&ﬁﬂéiéﬂ“ﬁéhdéhd&ﬁlﬁﬁﬂ dheay efequEre S €

etic DNA segnents. It is understood by those
encodisly [deamliatahe siranalmtcandyld &ft Priciot & WA di rect
the expression of ene i | fLer A BSUES, Of4 1 is
procesgsifd O IHt® oel}f]%%e?se%t&g't agr;]re}gé cé eve? o%t)rrent , orlgéarﬁél
usual%?%!@&ﬂ&rﬂiéd e £ B o neme addd&ondbn | ohs.
r

t whi ch t [
PoLyadetl ko131 P k5 nER L% b TG Ronbhl TR IR T BR TS

The udd GEORSHLHILYE: ProuR! &5ding HeyPiOD! & scoinyntf bus by
ypes useful 1 n plant cells are constantlﬁ bei ng
Ingelldiscioveredal nunetaus €xbhpl e67he§8He (18R -in the
conpi |l ation by Okanmuro sl M st&YePbm rRNA
SRR ST BT Bt ( 15%%??8 ia?‘gi @% &9?%%%‘3%%%5% Rt
polymStHE€- LA ADFte@aseanbbeipxiot bbuadeNheseghenegul atory

sequences have not been conpletely defined, DNA
the RNAaQﬁ@ﬂﬁgertSbﬁeav@?Fg?FBEBHQQfﬁéﬁﬁt?ﬁgnf?Eg|Of the DNA

sequeﬁégnnigri§C£é¥é£¥edA@o"éBtEH@"pk§m§BylBE@hM@Bﬂpg or it
séqlence in a gene that does not encode a portion_of
may bthe PNateeguseqeedewivIAu§roBupRssefleREEs1aFaonal
transcri_bed i nt o RNA but are.the XCLS re,n
PrOCGF§AH§|gﬁeageTﬂﬁ?PéFX1?gag gglggegngoggtnggggfgegoR%% the
maturSCHNRNCEeSMeABeng%@NRNES (ARFAY I'i @rfefst he gbreR¥BqubAtels
that is transcribed and is found in the mature, . . i po
withomsdahgensRIRAdERPEe G Bf tRENGEAE S df tPs PAGFSIR BY

cell.neq%ﬁﬁﬁmikgf@rgaEh %fDﬁﬁethat ig complementary to and
synthesized from a mRNA template using the enzyme reverse
transcriptase. The cDNA can be gingle-stranded or converted
into the double-stranded form using the Klenow fragment of DNA
polymerase I. “Sense” RNA refers to RNA transcript that
includes the mRNA and can be translated into protein within a
cell or in vitro. “Antisense RNA” refers to an RNA transcript
that is complementary to all or part of a target primary
transcript or mRNA and that blocks the expression of a target
gene (U.S. Patent No. 5,107,065). The complementarity of an
antisense RNA may be with any part of the specific gene
transcript, i.e., at the 5' non-coding sequence, 3! non-coding
sequence, introns, or the coding sequence. “Functional RNA”
refers to antisense RNA, ribozyme RNA, or other RNA that may
not be translated but yet has an effect on cellular processes.

The terms “complement” and “reverse complement” are used
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sequence that encodes the final gene product. The
"transl ati on | eader sequence" refers to a DNA sequence
wo cwaned7bet ween t he pronoter sequence of a gePET/HRINNG/046148

t he codi ng sequence. The translation | eader sequence

is present in the fully processed nRNA upstream of the

translation start sequence.” The transl ation | eader

sequence may affect processing of the primry
interthangepbply tersRNAwvitRNAespeabit! itby mBNAt taasisatiiphs, and

efficiency...Exanples_of. trans i on | eader sequences
are nEab bEoREEAgs, Thea SPTUPRoES Bin i thRarErooae. b
1898k rMoheadbaenBuet @AnOkedE rd: 225 hny TREAS whilk®N1is

codi ng sequences” refer to DNA sequences | ocated
encodggywhyt PEENTYFL§1€08rRE SEqUEREE BIFESEREl dllethe genome of

the hegkyggggxlﬂbie ahEFagRLE:E AR %%gﬂe@%ﬁsr@%gg%FQQ%F

sequences encoding regulatory signal's cap
constafitéc tifn§heRNAepeoted sivegtdongewaetkpre asicomral e

ol yadenyl ati on signal is usually, characterized hy
occurlg pb BN bR ERINS, P 4o B 2 e orRdett by
recombh@adt' meRdsOf mtibagBRMNAiRr eedesor. The use of

different 3 ' non-codi ng sequences is exenplified by

FhgefFBirachnoar natural pyapecesiing” 6 neap80artdgdyrial, not

: %Hé .anscript ' _r rodu ulting from
COHSlE& po%gﬁgrgéé?cé aﬁ%géglggéﬁggpﬁpggo%ggp%g'DNA

Shgquerce. “Vbhenabhe RMAkeddnsefiept kt® ahpebkeobiation of

conmpl ementary copy of the sequence, it.is referred
nuC1698n§§lgﬁéeﬁP%ﬁﬁ?§ PPaﬁséFFgEéoPu eﬁﬁyaﬁédafﬁﬂﬂmenF 80
that §8gUENGetdehi ¥edoheoRsPeshyul KARSCKH,PEhANak LRE-OCESSiNg

of the primary transcript and is referred to as the
exanphiy uPePRACLENRESeprgeraRNK (ARKAY" wishers codinge sRiAence

wnen § ! SoibIRLLe. BLERTS, 400 LIE' 520 5L 028 e coding

sequensecdipkenenhatythe abdiaynthesezned fieothdcrRNAe
me reverse transcriptase. The

cransbGRBLES.YSLIR, RS SOVIE Leveroe ranscr plase, The. o
can bEOHBkeansir andrdaf ebm-ughingrbhe Kbanew-bragpeat saf, sDNA,-
antisense orientation. In another example, the complementary
RNA regions of the invention can be operably linked, either
directly or indirectly, 5' to the target mRNA, or 3' to the
target mRNA, or within the target mRNA, or a first
complementary region is 5' and its complement is 3' to the
target mRNA.

The term “expression”, as used herein, refers to the
production of a functional end-product. Expression of a gene
involves transcription of the gene and translation of the mRNA
into a precursor or mature protein. “Antisense inhibition”
refers to the production of antisense RNA transcripts capable
of suppressing the expression of the target protein.
“Co-suppression” refers to the production of sense RNA

transcripts capable of suppressing the expression of identical
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pol ynerase | . "Sense" RNA refers to RNA transcri pt
that includes the nRNA and can be translated into
w@e@reb4¥7ni thin a cell or in vitro. "AntisenseP®NMES2006/046148
refers to an RNA transcript that is conplenentary to
all or part of a target prlnary transcript or nRNA and
t hat bl ocks the expreSS|oﬁ of a target gene (U S
Patent No. 5,107,065) . The conplenmentarity of an
or suhatasémaélRNAAmayabemeEhganyrpandogénbhs gpeesf i(U.S.
ene tgan& B .e., at the 5 "' non- coding
ﬁen R%n codi ng sequence, introns, or the
Gﬁgtﬁgesegy@eegn rE¢ReLi epak BAAL E@gﬁé§at@oﬁan&§ense
RNA, ribozyme RNA, or other RNA that may not be
ProceﬁﬁaﬂspﬁﬂﬁﬂeQGFd?et1h§s:aﬁn§fﬁ§@m whiekl pavapre- or pro-

T
pept18£80§§33§ Qﬁ Eﬁr Inﬁg??hggg %Fg eré?&ﬁﬁ%@ have been

Paten

EIBRET Are Use inwth
removééspecpréOuWR "t papsetnptrefeandtar eheeant mbaydetodect of
anti sense RNA of the pessage. The term "endogeng
trans%ﬂﬂiopepgrg Né'aﬁyeRNAW%Fgeﬁr?s BRtoBER ByPEA eﬁuEFé#i
presef€l d peduengs preseBbthBekhRagenanBuef akhenhestipitel to
to transformation with the reconbi nant construct of
lntra?hé1pié§ehpcﬁﬁvéﬁtﬂ@ﬂ siwaephér natural | yoccurring or
nggaﬁgguEQPhgfgg%gE g refgrs EgtEﬂgu%%ng¥er of a
r econbr nan étc
nuclelﬂoaematﬁ&aghyn@cdutblaggemeaesOarblhbetabxgantsm,
consistent with ﬁh S ornakﬁ% found in_nature. The
resultdpg i8,gRREFY CPilARe§L2P PeRQ 1tRECEssodPafPBiEaft -
“trangyehelEraﬁg@o§%aegeaesr@@eésStagkﬁenﬂgbﬁb%eécb@ a nucleic
fragnent so that the function of one is regul ated by
acid fhegoeher inker teranpicd cua . pronblér coatepaiabl propnkdde,
d| equen mhen
of a ﬁ%ﬁglafgg gﬁe%ggﬁﬁggs on oPePﬁa%XEE |ﬁé%§e%ﬁg%8gt
integthteon bRaktbbeeCadhegiseguenceHostunadgantbéis containing

transcriptional contrql of the pronoter) . Coding
the t§é6ﬁ§ﬁ€@§dcQﬁcgélﬁpéF&QI;rQEWEQGSt@rFe§@¢§F6€¢ to as

"tran§§9H§60e%rbanés%%nseTﬂ% 2Bt} SeRsenAELeRERL LA akNused
anot her exanpl e, the conplenentary

herein refers to both stable transformation and transient
transformation.

Standard recombinant DNA and molecular cloning techniques
used herein are well known in the art and are described more
fully in Sambrook, J., Fritsch, E.F. and Maniatis, T.,
Molecular Cloning: A Laboratory Manual; Cold Spring Harbor

Laboratory Press: Cold Spring Harbor, 1989 (hereinafter
“Sambrook”) .

The term “recombinant” refers to an artificial
combination of two otherwise separated segments of seguence,
e.g., by chemical synthesis or by the manipulation of isolated
segments of nucleic acids by genetic engineering techniques.

“PCR” or “Polymerase Chain Reaction” ig a technique for
the synthesis of large quantities of specific DNA segmenﬁs,

consists of a series of repetitive cycles (Perkin Elmer Cetus
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RNA regions of the invention can be operably Iinked,
either directly or indirectly, 5 ' to the target nRNA,
W@r003/0649vD t he target nRNA, or within the targetT/DRA6/046148

or a first conplenentary regionis 5 "' and its

conplenent is 3 ' to the target nRNA. The term

"expression" , as used her¥in, refers to the

production of a functional end-product. Expression of
Instramgene, i Noowees ,t Canscr ifppiicaldf ,t hkegedoabdrd stranded DNA

, transl ation.of the nRNA iinto a precursor or mature

is neproBEPATUSAAY | EBAs S nRFEPErNCOPELaPE EThee the

3 boRhedegkikonfot nantizserse sRY¥chi-anser apheagaikahble 16k,
suppressing the expression of the-target protein.

tempergsLzgppRds SHER" SKEFPEASd: 6Lt RE PREGUTECdAtE toBmeaaRNAS -

One sggag%c%hega %ﬁg@%'%oﬂke%ﬁﬁﬁ§%$ikgg the eXRLesslrRlls a
I'denticalor substantially Simlar-torei gn or

cycleendogenous genes (U.S. Patent No. 5,231,020). "Mature"

rotein refers.to_a post-trans|atiagnall rocessed _

BNy FEper e Copi5, TeBRESPRom WRRCN affy SpPeWegEal cechnique

used REORRPhLEESSDRREEENY ibhst BE BOIMAI Byt Fapskakiorp1aduet on
have been renoved. "Precursor” profein refers to the

of a pempdrfepr dauet sHPILr @esliad ofF SHmeRNA (Muldis witt 1.,

Cold @&%}n%“gagggip%§&%q6§u%hELlBH%?%FE%??EEQFSan1986);

- Erlichnetaedl. |, uFaropeeal PaaknonAppdiaksichSNehl 60,424 ;

ransformation” refers to the transfer of a nucleic

t ,
Europgany PRt ghhe APPILACE t4 OFe Hone 861 78 Chio S roPGaR SRtent

Applikesybhi NG . Bsgeneli;cablyrebabb rehhehiblanesr ibh No.

contrast, "transient transfornatyon".refers to the
237, 3fRandudd isf. Humopleeic Patiedtf Apgiere tilvno Nche 2006 1184s,

.ar \PNA- cont ai ni;ng organel |,e,af host _-or gan
MUlll%eguIFFﬁg pagge%8%§%5r§§3i§h6®§fﬁ§&f %ﬁ%&ﬁ atpgﬁtofatent
No. 4stabl gsgnhentt gadki BestlQr,ganissmpatentaimi.ng ,Rs, 194) .

transforned nucleic acid fragnents are referred to as
The profgRSg¥hitdiz6rgaRtsnet PRECEERM iy AASFOr FAETEFs1ged

oligo¥$®deotides to prime DNA synthesis. The design of the
primers is dependent upon the seguences of DNA that are to be
analyzed. The technique is carried out through many cycles
(usually 20-50) of melting the template at high temperature,
allowing the primers to anneal to complementary sequences
within the template and then replicating the template with DNA
polymerase.

The products of PCR reactions are analyzed by separation
in agarose gels followed by ethidium bromide staining and
visualization with UV transillumination. Alternatively,
radiocactive dNTPs can be added to the PCR in order to
incorporate label into the products. In this case the
products 'of PCR are visualized by exposure of the gel to x-ray
film. The added advantage of radiolabeling PCR products is
that the levels of individual amplification products can be

quantitated.
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herein refers to both stable transformation and
transient transformation. Standard reconbi nant DNA and
woleosddar cl oni ng techni ques used herein are Re/S2006/046148
known in the art and are described nore fully in
Sanmbrook, J., Fritsch, E Tf . and Maniatis, T.,
Mol ecul ar d oning: A Laborgtory Manual ; Cold Spring
Har bor Laboratory Press: Cold Spring Harbor, 1989
TCher semakt eret8albneok"” Fonsthactér, mexpresisiivanttbnstruct”
nd “refeﬁg.to gn artifigi%j conbi nation_of t ot herw se
2 &P arared SeGREACS "or s EQUENEE - e. §T° BV Cheni ca
intershahbesis yohelit ihhe TheBiepteatisoreFer $0 at Edns@qmRAlS unit
of nucleic acids_by genetic engineering techniques .
of gempege patepdpynbhase CeRals RESELTER" lm?rOath@cﬁiﬁm@u@ of a
cell (Qinbhe SYALEsKS Ababacas At hhihs 26 SPRCihia 1B in
. segnents, consists of a Séries of repetitive cycles
the afPer BughElcomst@atts magt beneniss 1l fNorwalak, bETused in

. Typi.cal | t he_doubl e str.anded I,S heat nat ur ed,
con Pl BB gy TRHE endin & €6 CPhd 53 5 hlo G0 dr (€. of
choickheft aegebrsegnmeabeanengnigahednat reewWokerparatdng aed

then extended at an_internedi ate tenperature. One set
used §p tFese forfedossnPeaitisy ésstiepyeld iy 6@ tHoge a
. cls Rol ra chal,n. reacti "PCR') 1§ a
e ST GEn ane S o Cang) Py SERA LTI Pangese - The
skilledl drthpanepeatvedlr epkireavifonhe Heactarplkitaenits ahat
hort period of tinme. (Mill is et al ., Cold _Spring
must By BoE iy O (AT CBPYl 15 PEAGS. 3P SLESREFLAIEY | ch
trans€bral, selBetopeanpPabesth tAPplbistaliean sNeom@i434g any of
_European Patent Application No. 84,796; European
the ipglagedappiciledci ogiRo L2880t ?; ofutdsednveatden. The
: pL_i [Welg . 362; l._i_s r Pat_e
Sklll%gpﬁkgg F%hwﬁgl %g%?lg§Fo%%ﬁFFst§E ala%%%Fgngg%gﬁPendent
translormé 683, 202ntkr Wiidh, rds8ltPatherdt fiferehr582vE88; amad

Sai Ki | . ., S. Patent No. 4,683,194) .
patte%%g Bfe%x%reséignS(Jones et al., (1985% EMBO J.

4:2411-2418; De Almeida et al., (1989) Mol. Gen. Genetics

218:78-86), and thus that multiple events must be screened in
order to obtain lines displaying the desired expression level
and pattern. Such screening may be accomplished by Southern
analysis of DNA, Northern analysis of mRNA expression, Western
analysis of protein expression, or phenotypic analysis.

A “monoclonal antibody” as used herein is intended to
refer to one of a preparation of antibody molecules containing
antibodies which share a common heavy chain and common light
chain amino acid sequence, in contrast with an antibody from a
“polyclonal” antibody preparation which contains a mixture of
different antibodies. Monoclonal antibodies can be generated
by several novel technologies like phage, bacteria, yeast or
ribosomal display, as well as classical methods exemplified by
hybridoma-derived antibodies (e.g., an antibody secreted by a

hybridoma prepared by hybridoma technology, such as the
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The process utilizes sets of specific in vitro
synt hesi zed ol i gonucl eotides to prine DNA synthesis.
wab@7de®rgn of the priners i s dependent upon tPET/US2006/046148

sequences of DNA that are to be analyzed. The

technique is carried out through many cycles (usually

20-50) of nelting the tenﬁPate at high tenperature,

allowing the priners to anneal to conpl enentary
standseduBnbésrwenbi Miflbectienpybrédamd tmeéhodepbgyat(i(hg76he

tenpl ate _w DNA_pol yner ase The .products of. PCR , .
NaturpodRpr8as-40d) anaFUoBd By D0EsaYRELORTPAIR54P Ble AgERL At LC
antibball ewednhy jatBhdiivm BEoRide 1St-aiferR@daRed as a monoclonal

visualization with W transillum nation. _
antibpapyephihirvehy itr Bdivodevey egRTRSTé¥RDbOYaBEEd ClaspReal

b _qrder to incorporate |abel into the products.
methoﬁgg?hgggéase the products of PCR are visualized by
axiposepéaatdt hatdebdyd , xasaysed meréia,addéednadvdetiage

of radiol abeling PCR products is.that the |evels. of
reter| e GrGH LRGN, Fok H6n SBPOGRELLSaN Becquah: other
ant ibbhakadhlhe nbe s rehee@nihRaRkbng eNsheus i c 1t %R 6$SiQN an
_ construct™ and_"reconbi nant “expression construct" are
isolageddanktbediiagesbisperdtacal lyhédadeeitns ar ellebulemgr 1is
substgﬁﬁﬁggﬁgakr%%'%ﬁo%ngﬁ%%ﬁk% n%h%%'%be%&%&c%?ﬂxb%i d
I'nserfed into the genone of a cell~using sta dard
antigeekhodbkagyhael b klobmlbaeane skin liedlianedhanaribodSuchat
.construct may be itself or may be used in_conjunction
SPeCl\F/ilFﬁ&é[Yy%’&gas. o) BLEEVIEREF FeYus BOUEHGR 1t HEVENGFEE ot
react¥93LY tbscdapendent gupan t hpreeihed bhat Wikl e sugedbody
to transformhost plants as is well known to those
may bekisubed aing ieRd vafireeFof exaepl eeld ugleas mad egdmlbend/or
chemi%sﬁg' The skilled artisan is well aware of the genetic
efemént s that nust be present on the vector in order
Thes teees shultliyehr-aisiionm psetach and propagabedyosior

, ceuls qonprLS|n%_an¥ of the isolated nucleic acid
81mplyka&ﬁ§ﬁp§d@fppﬁ lFWVént@@nPS?ﬁehereln' refers to one or

more fragments of an antibody that retain the ability to

' specifically bind to an antigen. It has been shown that the

antigen-binding function of an antibody can be performed by
fragments of a full-length antibody. Such antibody
embodiments may also be bispecific, dual specific, or multi-
specific formats; specifically binding to two or more
different antigens. Examples of binding fragments encompassed
within the term "antigen-binding portion" of an antibody
include (i) a Fab fragment, a monovalent fragment consisting

of the VL, VH, CL and CHI domains; (ii) a F(ab'), fragment, a

bivalent fragment comprising two Fab fragments linked by a
disulfide bridge at the hinge region; (iii) a Fd fragment
congisting of the VH and CHl1l domains; (iv) a Fv fragment
consigsting of the VL and VH domains of a single arm of an

antibody, (v) a dAb fragment (Ward et al., (1989) Nature
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skilled artisan wll also recognize that different
i ndependent transformation events will result in
waldiesodnt | evel s and patterns of expression (BON®ES2006/046148
al ., (1985) EMBO J . 4:2411-2418; De Alneida et al .,
(1989) Mol. Gen. Genetics %18:78-86), and thus that
mul tiple events nust be sct’eened in order to obtain
I i nes displaying the desired expression | evel and
341:5p4at-666n) , Subhchcreapirigesay béngdeonpliishded bpmain; and
., Southern, anal ysis of . .Nor.t hern ,anal ysi s ,of
(vi) R BOLPERY GEUPOPRoRAARIEYs ST oPParH ERgieBs ToRD) or
FurthehepekypktrababySiche AwomapaelioRabrarhebedy Fragmesed v
herein is intended to refer to one of a preparation of
and VEnt PEEdFORBPeéQrebYc 6RPAALRg I8REShodNEY ®RIC hesHaiacs
. C ' nd,.co [ . CRhali ' a
ue g A LPT R BAmoartiody sy srac Ehdples
them tpobgcmadal dsant ishady eppepardan chaimni dn ebdich nheaVl and
vH m,xture of gifferent antigodies.lwbngcloq I antibodi,esl
regif e Pgene St EGTBY "CBPERAF o TEL SEB ol (STo¥E PRkgingle

chainPRagesclhagt esied, &y @ast sakdr ikosqnal(1disspl &y; sdzanelsb ;423 -
as cl assical nethods exenplified by hybridona-derived
426; apdi Poetes £& gl. dA%98%0 i Body -sdatdt-edasy -a S¢yibr iU$dma
) LERAL by ri t I g as_th ndar
0550 R EE S i’ FTL SR oRsbrr dotn RO Soy C( a7 httnded
to beNetupepd56eddnid@ih thHeusera Mamthylen-tddme-ider poetdion" of

nistic tibody of the . invention is still_ referre
an a“fa:g 283 nQ%g‘EFo%Q%/fmﬁnf’ifbﬁd‘?g Ft F5GdR PREARPHEFe BEeH a8
diabod@kkVageb¥188N=nebapsiealy . Mehhodelegiesre Mvailsekat ed

. antibody", as used herein, is intended to refer to an
bispegifilfoapntibadies duobyhanti ¥H pntr ¥& dometimer are expressed
I badi [ differen nti_geni ecificities
on = R LAy P ar epedt ALty st 5°°
shortatgl ablbangbr pasubstabkitakley frhee tob d@vtialod e that same
. _Spe ifig@]ly bi nd anti gens ot her than a,%lobuloner) .
chainan trgsrR e d At o dy et RAMS Pt BarFy YBitkd§ogplerentary
domai@koByl QRBEHERY chRAWEWR Ba%e 16503 3ea%kiWehY binding
sites (see e.g., Holligex, P., et al. (1993) Proc. Natl. Acad.
Sci. USA 90:6444-6448; Poljak, R.J., et al. (1994) Structure
2:1121-1123). Such antibody binding portions are known in the

art (Kontermann and Dubel eds., Antibody Engineering (2001)

Springer-Verlag. New York. 790 pp. (ISBN 3-540-41354-5).

Still further, an antibody or antigen-binding portion
thereof may be part of a larger immunoadhesion molecules,
formed by covalent or noncovalent association of the antibody
or antibody portion with one or more other proteins or
peptides. Examples of such immunocadhesion moleculesg include
use of the streptavidin core region to make a tetrameric scFv
molecule (Kipriyanov, S.M., et al. (1995) Human Antibodies and
HOybridomas 6:93-101) and use of a cysteine residue, a marker
peptide and a C-terminal polyhistidine tag to make bivalent

and biotinylated scFv molecules (Kipriyanov, S.M., et al.
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to other antigens. Mreover, an isolated antibody nmay
be substantially free of other cellular materi al
wapa7os49chemn cal s. The term "anti gen-bi ndi ng pPCT/USIVN6/046148
of an antibody (or sinply "antibody portion"), as used
herein, refers to one or nore fragnents of an anti body
that retain the ability to ' specifically bind to an
antigen. It has been shown that the antigen-bindi ng
(1994vuMbﬂioﬁmmbn@d apli:boedy-¢anshe padntobmdy byrtragsentsch

as FaﬁaﬁnglgéaBe Bi 38§R%|quéu8§ %Se%?%%gggér%gg%d% B1&S
antlbgaugg'agg&gebgnEQEQEBaalsEQEhB' akly g glng ;gggwa Q.

nt ant’i gens Exanp s of gnent’s
pep81endmgp3336d wirehprctheeflgr, mofawhbgenahichntbodgeporti on”

an anti bady i ncl d [ a Fab fra nt, a .
Moreofigray ar B PO Lonarr L LBREYAPPRGOREL AEOVE MyRcagheghgn
molec@kbsdedni Be: obitib)nadF(ahnh2 steagaRal redohbyakent pNa

fragment conprising two Fab fragnents i nked by a

techngpygsti a6 Besdgebar PRESRPRge regi on; (iii) a Fd
EE@QQEQR GeashhLn n@fthEPhQn@Eg h d h@%d S’%Egﬂ, is

ra nen conS|s Ing o nalns 0

intenﬂedgte anmﬂuﬁeaalanhumadyantubodléébthaagﬁeatp&%@adedt
al ., (1989) Nature3 344 546 %h conprises._a

expregpfigh e 6§PF§G|8rd6ﬁ8 ﬁ HY(€FF°5F1P§ Sitatiegns ., such as

antlb%aqﬁbegﬁﬁE%%b%ﬁ qg&%ﬁﬂbnk@&oh%ghgﬁt(GQBke881on vector
Furt her nore, the two donmi ns f the Fv

tranSﬁeggﬁéntlntv B ﬁtQétVHelénea@@d@@dﬂ@ﬁ Byodepadatecgenes,

reconbIBXREAN B8 Lok 0 UL SRPTLRNG  HBLIOYS BY Broom

etic
H.R. sungbe)pmaEEH@cmhauB :ier -wioi; c A zzhevWHL. , anetdVH io@gna S
[ f ar,m npnoval ent _nol ecul es (known as S|n%]e d
a

t
W.E. 'gﬂégﬁzng?§€Fvﬁloc§€@ -e3§. 42B *4 5et CaVilopngdessy

Larrléﬁ'gnﬁe %@%0242%104%@hn§@% EUQbOQZQ ﬁ4@| Ho@%%%%bo%f@c
. Acad . 5879-5 . Such single

and Cbhme& &nt i(B8@i0e s Tamenallogyi ﬂh@hde@lt@7b é7@ﬁooﬁpas§©dles
1solé@ th%@o&h%nt%thaﬁntlgen,bln%b%%eeo L s t&ansgenlc for

human immunoglobulin genes (see e.g., Taylor, L. D., et al.
{(1992) Nucl. Acids Res. 20:6287-6295; Kellermann S-2A., and
Green L.L. (2002) Current Opinion in Biotechnology 13:593-597;
Little M. et al (2000) Immunology Today 21:364-370) or
antibodies prepared, expressed, c¢reated or isolated by any
other means that involves splicing of human immunoglobulin
gene sequences to other DNA sequences. Such recombinant human
antibodies have variable and constant regions derived from
human germline immunoglobulin sequenceg. In certain
embodiments, however, such recombinant human antibodies are
subjected to in vitro mutagenesis (or, when an animal
transgenic for human Ig sequences is used, in vivo somatic
mutagenesis) and thus the amino acid sequences of the VH and

VL regions of the recombinant antibodies are sequences that,
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an anti body. OQther fornms o f single chain antibodi es,
such a s diabodi es are al so enconpassed. Di abodi es are
whkawaloertr2 bi specific antibodies in which VH apdr/vk2006/046148

domai ns are expressed on a single polypeptide chain,

but using a linker that is too short to allow for

pai ring between the two dotfai ns on the sane chai n,

thereby forcing the domains to pair with conplenentary
whileddmaﬁwedoﬁramoBMQrr@ﬂatﬁdam@ bugan ggrmid nenViligemd VL

bi ndi ng _sit see e.q., Halliger, .P., .e al . (199
seauepre: AN PoRe S8 C IS LY SR DY BRI ST PG BRL 1 Heay
germiRné r ﬁﬂ01re(%994%3ﬁiqu%@@eaaﬁo kh%btlE%3hl Seefences

antlbo y blndlng portions are known in the art

of Prokg N Aoq-pagdintergﬁglbg&;tghéﬁﬁéépWth S.

) p 79 |
O N
91- 32&@L|g@@1b|ndﬂm@ pauntaino mrithéredfe smayf rhe @mésamtf a
nnunoadhe3|or6ﬁplecules f or, coval ent or

inver deley OB e BEVACTE S AT a0 gy S S B ody

encode@l biyOhuwaih g@Reh1aheMkehudbiae bbRin Aheisken @ ncRentd .des.
Exanpl es o f such i nmunoadhesi on nol ecul es include use

mutatdopist Ratyocesesy it iFagsion p@guS@ﬁ@t@W@l@ fettegemesds in
legul 1
vi trc Sy B oSl L Mot P iy o f%l a1l ¥on and

ies an onas and useé o
Lane ,a Aoy dteidies:e ddora troayk anmedt, i dx@vaw@mc.caoérdﬁspaiing
pol yhi stidi ne tag to nmake bival ent and biotinyl at ed
Haxtm%bﬁé' P51 ecddPdd ((Kipriyanov, S .M, et al .(1994) Mol .
L R @l 3‘0%1%}i'c1%5&1&@d‘ybo%éf%g§ NS tSURias Kl ch
and F(ab')2 fragments, can be prepared from whol e
comprimte Bedive’s amst rlggéf@nxﬂémurm’@lruaédmm@g@@n sgeegges from
[ g GLiy al.e
one %%aggd%eS %%%¥£§€%ﬁ§%%%ggbgﬁgégglantﬁ%¥ﬁ§ 6%ﬁgﬁons
speciand isnhnead Besiidddielse Cidlve $1oC ati i@ <0 bicaiviye dinds ildght
standar% reconbi nant, DNA t echni ques, as descri bed

chain FAaiRb Lphd GRS iRt irént i RGBSy eg L oL
ugRd tReneivtDR-Yrafted antibody” refers to antibodies

which comprise heavy and light chain variable region sequences

from one species but in which the sequences of one or more of
the CDR regions of Vy and/or VL are replaced with CDR sequences
of another species, such as antibodies having murine heavy and
light chain variable régions in which one or more of the
murine CDRs (e.g., CDR3) has been replaced with human CDR
sequences.

Recombinant human antibodies of the present invention
have variable regiong, and may also include constant regions,
derived from human germline immunoglobulin sequences. (See
Kabat et al. (1991) supra.) In certain embodiments, however,
such recowbinant human antibodies are subjected to in vitro
mutagenesis (or, when an animal tfansgenic for human Ig
sequences 1is used, in vivo somatic mutagenesis), and thus the

amino acid sequences of the VH and VL regions of the
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intended to include all human anti bodi es that are
prepared, expressed, created or isolated by
WO e@aobionant neans, such as anti bodi es expr esseAI/USI00€046148

a reconbi nant expression vector transfected into a

host cell, antibodies isolated froma reconbi nant,

conbi natorial human anti bo l'ibrary (Hoogenboom H

.R, (1997) TIB Tech. 15:62-70; Azzazy H., and
recoriiglasrt ehtWooBles( 2062)seQuiemceBi adiaem w35:1425letdsed from

and Tg18Rsch i0quIe50 BEILATE YED G b0 P SR e 59

natural@%OQQhskﬁmﬁﬁ%h%Q%hED@@Mm%ldﬁE&ﬁ%@@,gdﬁﬁmﬂﬁéﬂﬂﬁbert01re
isolated froman aninal (e.g., a nouse) that is

in VItWOansgélnﬂ@rft@rlnhmP?éw@ldwﬁ@gl émewlﬁrgeﬁé@f( geequignant
antlb}gxbe%si‘%zéc?@ Fl%?ngﬁn%%%%?t 5%3 ”@tégnq%ﬁ%’s ©%(2002)

backnUtertentn O moam i n Bi otechnol ogy 13:593-597; Little M

et , al nolqg Toda 21: 364-370) ar
T8 S %&%&a”%% T G epaisTa 90 Mg Fome
or alanyfothRr seRars cbhat, |nﬁh‘<t%ﬂt‘é@5 SACiag dof JFIMBMuman
i mmunogl obul i n gene sequences to other DNA sequences .

ant 1bggeh arec siepleasd Mifdn et idesdieePIneliad siarablieeqmgsidues
from %QQE%%H% %%I%%§Hﬂ% V%%'lﬁgg%grta ﬁggl%%e heavy and

mrunogl Sequences di'ment's
llghthm;\m\mr se@@hxdeescmﬂjlanmdmmmdyb@xﬁ emearmwentlon are

. __Supjected tq in. vitro nmuta neS|s (or, when an_animal
L1 G RERATRE S8t R 1 5B Ic e S REAT, i ity 3 ASE
databa@EBidL ildhadeReshy) RRfdUS: the A0 IBGHE ST QURRERSy .

of the VH and VL regions of the reconbinant antibodies

VBASHyri¢ geqpemeedenizdivansiiine deanwef faldmbamarny aeamdd neo
variaiT8n. 98 oﬁ S%%ﬁl\éil_‘lhc%%d c\élm %‘ée 6% W_ls%ed’]%{ éuaelnlcyeﬁs,

exi st Urran ant ody ger I'ne reper
includivg duseenil selkabals etf menBaSﬁqwemwmf et diinsafies.

The dBRRAAHR e oK St (6t WFRoSeRi for Protein
Eng1ﬂ%§¥ﬂd§“'d§%ﬂ¥3dg%l 342,251 30 Heposihe AU aft iRodieseq

of the present invention, however, may include am no
humana@n¢1&@§Wd@§@E@oﬂweb81te http: //www mre-
cpe.cam.ac.uk/vbase-intro.php?menu=901) . Differences in the
human antibody of the invention are returned to the germline
sequence by mutating defined nucleotide positions encoding
such different amino acids. The role of each amino acid thus
identified as a candidate for backmutation should be
investigated for a direct or indirect role in antigen binding,
and any amino acid found after mutation to affect any
desirable characteristic of the human antibody should not be
included in the final human antibody. To minimize the number
of amino acids subject to backmutation, those amino acid
positions found to be different from the closest germline
sequence, but identical to the corresponding amino acid in a

second germline seguence, can remain, provided that the second

germline sequence is identical and co-linear to the sequence
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encoded by human gernl i ne i nmunogl obulin sequences
(e.g. , nmutations introduced by random or
wa@Raeneperi fi c nmutagenesis in vitro or by sonaPCT/US2006/046148
mutation in vivo) . (See also Harl ow and Lane,
Anti bodi es: A Laboratory Manual, New York: Gold Spring
Har bor Press, 1990) . The term "chimeric anti body"
refers to antibodi es which conprise heavy and |i ght
of theh&iumavakindilbadyegifornheeduereces oy dorore dpecites ognd

constant regi.on sequences_from gnot her_ speci es, such . .
prefezabdit ilgoditds RaRcRG SmiFy ﬁ’é’tl%eﬂgl%@ﬁ i 2RIy acid in

questA¥d A0/ RGNS I MEed JRUURRN LRNHRRfe IRYILRS LR
term"CDR-graf ted anfibody” refers to antibodies
optimilriachcconpri se heavy and |ight chain variable region

equences framane s ies ., but, in which th uences
O R B E DY T BECEARY eqiCorts B3 SO RS WL ar o
antiboy agedwibodyDiRcsequencds tife dnpiditri gpae esrisuadi zed
as anti bodi es having nmurine heavy and |ight chain

or lipkedaice aneineis SURGHIiCER oMo LG WSt & S thénakiiate
(§|gR§ Y ]h)RS enl i q“m[g .
peptls,equefr{1 ggjt.elRec'o)ﬁbﬁgr%%%%%n%a%tca%ol\%iglof thegl?l%tem of
the ipreggritor meenticomichawed dny dbinetriegiedny, ldmkimay aal so
..l nclude constant regqi.ons, rived frqom human rmi.in
ant 1o A s B FreRs % SH RAbE el Y (Hsg L
couplSHRY,a.derldt iGerifiad ibre Mt dBRNS N  AWRERT 1 a tSkED or

reconbi nant human anti bodi es are subjected to in vitro
othenyjtsggefesiong GIr W& ok ednineale A4l gati i st Hiedh @8

I . e SO . -
o Y (e R B Rl BERE R poan)
deteatefilensagentt her egontiicndnt sgywrithodi gshaamsceguerdesagent,

t hat , ile derived fromand related to hunan germ
an/ a3 RS b e R Gy i 7t BRI OG0T Che
ant 148 RHTRMEBHIBODB6AE0H Wit H epydiiy end1adWM® (duch as a

certai n enbodi nents, however, such reconbi nant
strepheiishdl eoRE eHen e¥ula Rl RelEdd e maRgenesi s or

For purposes of the present invention, a “glycosylated
binding protein” comprises a protein wherein the antibody or
antigen-binding portion thereof comprises one or more
carbohydrate regidues. Nascent in vivo protein production may
undergo further processing, known as post-translational
modification. In particular, sugar (glycosyl) residues may be
added enzymatically, a process known as glycosylation. The
resulting proteins bearing covalently linked oligosaccharide
gide chains are known as glycosylated proteins or
glycoproteing. Antibodies are glycoproteinsg with one or more
carbohydrate residues in the Fc domain, as well as the
variable domain. Carbohydréte‘residues in the Fc domain have
important effect on the effector function of the Fc domain,
with minimal effect on antigen binding or half-life of the
antibody (R. Jefferis, Biotechnol. Prog. 21 (2005), pp. 11-

16). In contrast, glycosylation of the variable domain may
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backnutati on or both. The term "backnutation" refers
to a process in which sone or all of the somatically
wondaned7an no aci ds of a human anti body are re@l/as®d6/046148
with the corresponding germine residues froma
honol ogous gernline anti body sequence. The heavy and
| i ght chain sequences of a%*hunan antibody of the
invention are aligned separately with the germine
have sefusifees: idn tthe BASadatahating addentty b e
se uenc S wWith the hi | hest honol ogy. VBASE is a
anti SR dTian oy B alaT AT K A VS 1%

negat/i8& %W%%&%Q e {41019 RUAH irshed st RO e £o
including current rel éases of GenBank and EMBL “dat a

steriq prigdrasiceThE datthtfase draslbeeddevdiopalat (IRPIRC
nt I. r Protein neer|
30:13 e.%Gf oc%r trhe l@gm 1n51{%%ns(§%21}{flbr%g:)}f gl%e(r %%e

p05|tory seguence
ant idaseb@idlda-i,ckit t.d J Wwer m’.lccpegxp Med. (1988) 168:1099~
cam uk/vbase |ntro ?menu=901) . fferences in
11094 H\qué‘ﬁ:a Pant 190 "’f& |the<ri'ts1901r? &% It urdved to

FurtHdig @rﬁd@qﬁ%ﬁﬁ%@ym@gﬁé nadefd nedidug! %H‘:uéiﬁ the

p05|t| ons encodi ng such different am no acids .
O- oy @€ igtkeghgh vardso agiah tdide idferithd isihdigica mzmthld‘atl’as

been fm%rtap:acc{(nm&t | U 5 I?Louc{ dlnb%hleg?/ﬁg:t I%at anddI gﬁ%};a dir %Ct

rect roIe In antlgen

mutarmy dls‘lw@tafﬂwrmu&eﬂm -Othdvd afdtiolys <esi r@@#cﬁasylatiom
characteristic of the human _antibaody shoul d not be

site mydapdey et H%Etfa}lﬁhlt}l'ﬁuﬁr?léﬁﬁi FFod R B i &z darire
1ncré&§mﬁr010fde@?e%%é%?']:gﬁicﬁ %gtlmtgﬁ%@tﬂéf:bgﬁ]{%kﬁ%ﬁated.

amno acid positions found to be fterent
Hwddstr g |gilefcs'@:mlmem it tldertritddlodyo dtheantigen-

correspandi n no._aci a secon
blndleqq eﬁ%e cé%— g} |lr¥1ve§i’c9\9ndecd'ari ﬁ%ﬁéj]t‘%e d?ecﬂ%& example,
an adg)8fdddIng SEGUaNtdS ddemd erldeand G0 | iRAraitd Bd®W, lacks
uenceqf the human anti body of the |nvent| on for at

9lycq%fgt§ttlmﬂ pr HecIRA A oty faTy Rl Biebdih didesrmple,
incrddi® AHNQ A0 dif SUGSEd U BRGKUHAL T TR, OC Y[t

any stage of anti body
carbohydrate modifications can be accomplished by, for

example, altering one or more sites of glycosylation within
the antibody sequence. For example, one or more amino acid
substitutions can be made that result in elimination of one or
more variable region glycosylation sites to thereby eliminate
glycosylation at that site. Such a glycosylation may increase
the affinity of the antibody for antigen. Such an approach is
described in further detail in International Application
Publication No. WO 03/016466A2, and U.S. Patent Nos. 5,714,350
and 6,350,861, each of which is incorporated herein by
reference in its entirety.

Additionally or alternatively, a modified antibody can be
made that has an altered type of glycosylation, such as a
hypofucosylated antibody having reduced amounts of fucosyl

residues or an antibody having increased bisecting GlcNAc
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optim zation. A "labeled binding protein" is a protein
wherein an anti body or antibody portion of the
WO nooens49en i s derivatized or |inked to anot herPCT/US2006/046148
functional nolecule (e.g., another peptide or protein)
For exanple, a | abel ed bgnding protein of the
i nvention can be derived by functionally Iinking an

antlbody or antlbo ortio f. the inventi b
struca@ﬁ%w % tqo(?yg@g:l g}ﬂvge )Eeen
demor%%%:%ctlé’i‘i QN 191rcr%tat?seer WHEeh D@ %’EﬁlQLrtyWfoe a@iﬂl@fodles Such

nol ecul ar entities, such as another antibody (e.g., a
carbdbly@pi@dla‘ m@darftuct@ctd)prm C@Idlmb@dwomplatﬂi@tdeé@ablf@r

a cyt.oto |c a ha ce ,
exampg‘%d/ SRS S OrE S aglgtp oé% ehat mc%lané“Et % at € assoaclltetred
glycdfylidte antrderdneary antddiady wiarn iz emdd cdnatdmrlation

mol ecul e (such as a re taV|d|n core ion_or a
machlﬁkﬁ%ﬁseweé. Scrlpkzﬁcf) rﬁigg fgprused as

host IJMVEN 9] ’wkﬁckwt)éﬁ%%éﬂ@s%d x@d&rﬁﬂlﬂaﬁ{@ta@iﬂhbﬂ@ i he
a protein wherein thé antibody or antigen- blndlng

invengordr 6o ttﬁm'rai:fy comsicae sroratooarht 6viddr rotiyairet
ues. ent Jjn vivo protein production nmy
glyc?ﬁ@é&} o1t urt ee’pr Scess néﬂ ngéh eDlCPSd LN 8. (2002)

J. BaﬂﬂSt -dﬂemmslzam ared 3 3l f4 catingha Iert pel £ i CLd o), m:;gar
resi dues nay be added enz natlcally,

I
BlOt%?r yg&gyﬁﬁ)v&w & §I8icodA atfBrPPeRfe Tt ity pgr%tel ns
1, 176b,ela_c!gkn9n?@é@4m5ryall qked old ggsasebasd e sl desphal nfo

are known as glycosyl ated proteins or glycoproteins.
03 /0353 Hamcém%raﬁ/gi%mﬁht etarsh W hwloieh oks moreorporated

car.boh ate residues in.the Fc domain, as well as the
herew%#ﬁéﬁ%g?ﬁﬁﬁﬁ% A O e ¥ ési dues in the Fc

cared &t ddpardwidn efdmatdorod hehefdwiciorad idcidqrence
of the Fc domain, with mniml effect on anti

of th MAMEHR HalInUsFeSl aherant iBOAE ROTefd ef sin which
the pEAEGONOL ge?x f o el ( relPP-ofanifle -md P produce

contrast, ation the variabl e donai'n ‘mayhave
dlffeuemﬂfgiycmﬁyldannnemﬁyméﬂrﬁbn@ aciviesybframeferases

and glycosidases), and have different substrates (nucleotide
sugars) available. Due to such factors, protein glycosylation
pattern, and composgition of glycosyl residues, may differ
depending on the host system in which the particular protein
is expressed. Glycosyl residues useful in the invention may
include, but are not limited to, glucose, galactose, mannose,
fucose, n-acetylglucosamine and sialic acid. Preferably the
glycosylated binding protein comprises glycosyl residues such
that the glycosylation pattern is human.

It is known to those skilled in the art that differing
protein glycosylation may result in differing protein
characteristics. For instance, the efficacy of a therapeutic
protein produced in a microorganism host, such as yeast, and
glycosylated utilizing the yeast endogenous pathway may be

reduced compared to that of the same protein expressed in a
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anti body. dycosylation in the variable domai n may
have a negative effect on antibody binding affinity,
wo 2dogloys4odue to steric hindrance (Co, MS., et BLT/S2006/046148

Mol . I nmmunol . (1993) 30:1361- 1367), or result in

i ncreased affinity for thg antigen (Mllick, S .C, et

al ., Exp. Med. (1988) 16 7 1099- 11009: Wight, A, et

al ., EMBOJ . (1991) 10:2717 2723). Further, .
mamma 10l ¢ asyl Bt | @urlside anaEmteeKlanl ee maRudin S ePPIes S

- or N-linked glycosylation sit f th I ndi _1if
may alFtles niHEE QM Mt t%@a%ea%ii%%% f%g?‘geea g?"’t‘l%a%l ©

in vix?gn%f@%f SHehh Dt A Soisi Ngpsd antlar tevedt okaoim humans
echnol ogi es. G ycosylation site mutants that retgin a
and otiher bimingl & ahancreeegRl but SPRGEL 1 fcg SRRy prresidues an

decreased binding activity 89; 50opt et ed.
promote tie rakH %#?%%%@%%t+%nt%%e?ﬁ% anti body or
blood@Pteéganbi ogheg pavérea of fébesi mgeninohudanchaddesed

For exanple, an aglycoslated antibody can be
prote{n. 651GTRG, hAPTHORYL FRoke G SROLYF At Bnfo, SEoLEaEes,
traff%%%§§§¥!§£gﬁgp899 becabhefpantalitketiexanpkerethonegase

nity of the anti body for antigen. Such,
recognat bohybdyatehavdptptainensrcancberecorpiPsSRed by Por
exanpl, al tering.one _or I f- gbycgsykati gn
allerﬁf?ﬂgﬁgYhe éﬁ?PE%&?ggg uggggscggﬁgganple¥ %ne or nore
therapBliB@capirdrsthsiitt hospecafiibecongesthabnr esdl pakiern of

elimnation of one or re variable region., .
glycogvyasdgrat £6& §ﬁ?@§l?ogEH€P§§§agFPHiHS%QO§F§&8§yF§9ion

patte@%x Eﬁéhtiic%‘i-, Suchiaighyeosyhatiben way thaer gaseuckd in
atfinity of the antibody for antigen. Such an approachd
human seddscoirbed ithef spehéesdepacifiie crlden&l &hg intende

. Application Publication No. WO 03/016466A2, and U.S.
subjepgit 8t ™0s . 5, 714, 350 and 6, 350, 861, each of which is

ERGRHERE #loe & 1RRIcRiyN Aty dr efrerericss idi fiftesreertt ifmemy that of a
oot Behane e LS S B B B Y
cell %%F%ﬂﬁ%é%s heterologous glycosylation enzymes. Using
techniques known in the art a practitioner may generate
antibodies or antigen-binding portions thereof exhibiting
human protein glycesylation. For example, yeast strains have
been genetically modified to express non-naturally occurring
glycosylation enzymes such that glycosylated proteins
(glycoproteins) produced in these yeast strains exhibit
protein glycosylation identical to that of animal cells,
especially human cells (U.S Patent Application Publication
Nos. 20040018590 and 20020137134 and International Application
Publication No. WO 05/100584 A2).

Further, it will be appreciated by one skilled in the art
rhat a protein of interest may be expressed using a library of
host cells genetically engineered to express various
glycosylation enzymes, such that member host cells of the

1ibrary produce the protein of interest with Variant
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hypof ucosyl at ed anti body havi ng reduced anmounts of
fucosyl residues or an antibody having increased
whieeotiony A cMAcstructures. Such altered gl ycPEUSI00@MM6148
patterns have been denmonstrated to increase the ADCC
ability of antibodies. Sug$ car bohydrate nodifications
can be acconplished by, f exanpl e, expressing the
antibody in a host cell with altered glycosylation
glycoéhmavpéeﬁjgg[e%/pad@éﬂ'ﬁs Wldch I@tt@rm@n@]@dw atherm $l%:b¢ﬁ"th€?‘l§d
, escriped in the art, a
Ssolatel TA (HPOHCh Tb EXFTEERE r e aha Ent AR b e of
glycoé{z’fai’:ﬂyﬁ 40P +0s | hepebye paoTiiceclan andt bbdyhawihg a
& tered dglycosyl ation. (See, for exanple, Shields, .R
partlcfjm?]:;byétadﬂltec%?d@@qyela glprofy et %‘?‘?%361?3%?‘]2%%%?
. a j i ed7:176-
lmpro%%& Brd P a%g%?%ﬂggékﬁg%ségg?ﬁ%%f Inte}ha??oﬁgll
Apgl i gashoboRubl scapironidlagbar mychod/ 635388kand WWoe

99/ 5434280, each of ich is | ncorporat h Ln b
mOﬂOC?@F@}eﬁEElbﬂg??§ gﬂt¥£%t§PYeﬁ$b?%inraﬁy§§89ﬁ§§?§h #on-
mouse ISRENIS < 0Byt D8mAAK RPngChensrAuancerahsybaipr ahémalef that

interest, as well as the host cell in which_the

comprpeet bimansiexpnesdelulbpf feFént BRgaRPE BT REYFr 8HGLe
anima %ggggﬁgaggéﬁéaéykngﬂn'ﬁ”%ﬁ@eaﬁée-gxn gl peagrht-eanst

cosi dases) and have different
embodSHBaEr atBe fBHcheetihdenswmgassinagyael abte., BhesPo ek /

soatepaouStT BROLELTA YOS ELAONREbL Sy Aorianszae,
hybri@%g%gggggsng%%%%@Fé@ Whiceh thie ipaiihiicdldannpmeflei nAfser

. € : ycoSyl residues useful in the inventiagn

i mmurniiens tiloal, udde @@ﬂn@ﬂelﬁoﬁapgﬁﬁﬁggdt@pdbﬁ@@b§@}en1c B cells
are R O PR R gl Y easy ot 68 Bnd) e dn
the aRtOt @i, cepyf.i,semrdlopcesyd e, dueprsucin Fatondierred
embc@&k%ﬁ&éék&%:gggﬁg%%fgﬁghiﬂr ng?ﬁhgﬁﬁ¥%§%$gﬂﬁmiﬁ%éfg%ﬁain
poly§£ﬁ€¥ﬁgg atd R IRty ide1di fifierd)ng pefdeat fusion and
antibiotic selection, the hybridomas are screened using an
antigen (for example, a globulomer) or a portion thereof, or a
cell expressing the antigen of interest. In a preferred
embodiment, the initial screening is performed using an
enzyme-linked immunoassay (ELISA) or a radioimmunocassay (RIA),
preferably an ELISA. An example of ELISA screening is provided
in International Application Publication No. WO 00/37504,
herein incorporated by reference.

The antibody-producing hybridomas are selected, cloned
and further screened for desirable characteristics, including
robust hybridoma growth, high antibody production and
desirable antibody characteristics, as discussed further
below. Hybridomas may be cultured and expanded in vivo in
syngeneic animals, in animals that lack an immune system,

e.g., nude mice, or in cell culture in vitro. Methods of
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characteristics. For instance, the efficacy of a
t herapeutic protein produced in a m croorgani sm host,
wao@h/oe®7yeast, and gl ycosylated utilizing t hePgEES1006/046148

endogenous pat hway may be reduced conpared to that of

the same protein expressed, in amammalian cell, such as

a CHO cell line. Such glycoproteins may al so be

i mrunogeni ¢ in humans and show reduced half-life in
selearivy afdlem iadniamds tepaainoiinoSpetirfiidomeer epteome 1iln known to

humans and ot her, _ani.mal may .recqQgni _ze ecific . .
thosey &Ie STAEe: Fldd lard £ 1 he bRt Verar i & TR zed
animallng ProtRim Hunem the ridioedsty eamrLIe el se

effects may include changes in protein foldin

immunegheiuliiy gengscepd Bhe Splegisr & eades Reafininsd ¥,
myelotrr{aamqrv.ted %{?@rttﬂée@a%é Zs%te'cq%s fsaesc t%trés%n—human animal.

I
recognition ther proterns or factors,
ant iogenisEdect ,orthad liervgeniicit pwroAdelwdilnygind danas that
ractitianer may prefer a ' therapeutic protein with a
proddiel fanae IO S G (2t (6 A iy Gy | e
diagrReAnP | e taldnO b € AR And RaldLr N 1n 5
identical, or at least simlar, to that produced in

preferagh Ewiddingmti,n thite fadidemass pas maus e diviby istomase

| Jat ' il pr.essi I |_at e
T e e TR PR el i OB i Tppaucea
in a achm-éwechrhy ngenetovcal |spenmidisf yWundh tdie deost, edlded, 0 pigs,

express heterol ogous gl ycosyl ati on_enzynes . I ng
goatsye 'ﬁk%énkﬁﬂﬁf St 5@?9?%ﬁ5?ﬁ %m%megﬁé
hybr iGRAEIA LS HunRedHeSH A, 0aRr RIS PRI -

t her eof exhibiting human protein glycosylation. For
secrespsipmy,e s ti sstivgiass widve chdemage wetlilc s arsdind ed
antikk%?e a%%%tﬂ%?ﬁ@@b 1@l occurring glycosylation

nzy at

e S suc gl'ycosyl at ed proteins

Reopodpimetre mﬁﬁi&tﬂﬁ&&edmwnkkh@ﬁmaﬁ%ﬁ&iSikﬁL&ﬁng?e,
. exhj hit protein glycosylation jdentical to that, o
isolafs Y“@giqcéf,eteés 9 1y AR 1kefayres pg it the art

o CrOOLALCn NSt A00OIE 00
described in U.S. Patent No. 5,627,052, International
Application Publication No. WO 92/02551 and Babcock, J.S. et
al. (1996) Proc. Natl. Acad. Sci. USA 93:7843-7848. 1In this
method, single cells secreting antibodies of interest (e.g.,
lymphocytes derived from the immunized animal) are screened
using an antigen-specific hemolytic plaque assay, wherein the
antigen (e.g., globulomer), or a fragment thereof, is coupled
to sheep red blood cells using a linker, such as biotin, and
used to identify single cells that secrete antibodies with
specificity for the antigen. Following identification of
antibody-secreting cells of interest, heavy- and light-chain
variable region cDNAs are rescued from the cells by reverse
transcriptase-PCR and these variable regions can then be
expressed, in the context of appropriate immunoglobulin

constant regions (e.g., human constant regions), in mammalian
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Publ i cati on No. WO 05/100584 A2) . Further, it will be
appreci ated by one skilled in the art that a protein
w@booreerest nay be expressed using a library BET/OSENG6/046148

cells genetically engineered to express various

gl ycosyl ati on enzynes, such that nmenber host cells of

the library produce the protein of interest with

vari antgl ycosyl ation patterns. A practitioner nmay then
host gellda, awfh sl 4108 v CéKbrc@LiSOf iThtee festt wietl s

rii_cul ar el ti.on ajt erns. Preferab

erandiide o A R e R R A e

demv@lcycﬁowr attri mmtdﬂ%t@&nl@h@ddﬁ@e%dﬂ drefigflergo
bi ol 0 grcal ertles The |nvent|on al so provrdes a

Furthed: RO PG Smdtich $ e oo o T t st ifstdicesmprl & iy

pannindy eMd @Ffi=Fadn haman, t'&oqw%%ea'?ﬂe'mlss bressin
i mmuni zi ng non- human transgenl c animal s hat conpri ge

antlh@ﬁﬁﬁ$|ﬁﬂﬂﬁhﬂ¥&ﬂﬂﬂﬂh¢Iammllﬂmﬁﬁ mmmqmagﬂmhmkmmﬂsequences

n | s.uUsi ds, known .i.n the referred
furth%lj l% %T rrgtg’hl n(?%‘ sa & Ak € ab';e atlé10 &h,

afflnﬂtgsn@@@&b&10@ﬂh@b&dﬂé &@b&ﬁ&s %ﬁbs@O@kﬁﬁﬂyﬁéa'ﬂh
mror t al_i zed hybrldonas may be prpgzred fromthe
Interﬂ?ﬁﬂrrﬂnf’éd Aamilget igmy SMblaeakiiea Woheé Td7i%ral jasd

Int er%%@:rl'c;ﬂaqe @xpgﬂq dhe 3P |P%'?>'lci Btk FA %Of %@2‘% 6tr’]707t2h

inmortalize eloma cells as is wel'l kno
dihe. teaa “e:hgmerlala?r lecvidediyt’a rrefesrlﬁprt@ alt idpopiiefse mibddth

0 | do.not secrete
Comprg%%u%bg gbﬁlln pgggbeg%ﬁ&egaf&a%&ﬁ §§@F§POFFQH§qceS from
one spiekdks. affd eorfdtindn rald cantelebi@hice oS elreft 0t Hehe

.hybridonas are screened using an antigen (for exanple,

Specigsy| ShAtomEr PIGLR 36t GiYiRe BT neo e@vcfelarnd light
chain®XBh8$$1R0 8 R 19eR A LSBT ot %%gﬁc%%

enbodi ment, the initial screening is performed usin
dhee freyime- CEWﬁ@E@ft@dua@asbaﬁy(Ekb$éysomoaant1bodles
radi oi_ Mmunoassa erabl ELI SA., An

el Rl PRV G CEr dAITG TE LF JPda in Fgion sequences
from bﬁhebﬁéhb@@a%uﬁpﬁhi@@hb@ntﬁ@bbb@%bh%%sN%f VOO0 3 %4 of

the CDR regions of VH and/or VL are replaced with CDR

sequences of another species, such as antibodies having murine
heavy and light chain variable regions in which one or more of
the murine CDRs (e.g., CDR3) has been replaced with human CDR
sequences.

The term “humanized antibody” refers to antibodies which
comprise heavy and light chain variable region sequences from
a nonhuman species (e.g., a mouse) but in which at least a
portion of the VH and/or VL sequence has been altered to be
more “human-like”, i.e., more similar to human germline
variable sequences. One type of humanized antibody is a CDR-
grafted antibody in which human CDR sequences are introduced
into nonhuman VH and VL sequences to replace the corresponding
nonhuman CDR sequences. In particular, the term "humanized

antibody" is an antibody or a variant, derivative, analog or
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herei n incorporated by reference. The
ant i body- produci ng hybri domas are sel ected, cloned and

wo owovier7scr eened for desirabl e characteri sti CBCT/US2006/046148
i ncl udi ng robust hybridoma growt h, high anti body
production and desirable antibody characteristics, as
di scussed further bel ow gl1br|donas nay be cul tured
and expanded i vivo in syngenelc ani i n ani mal

Eraguert theste odn Wi e YRR . g 02 nud Hd o qrtigen
of irtHded uIa Lq]%% Cg{otrc;ogn arlr\igst%dds @%MH n%’R)ClIcg@lQﬂl aifring

expan 'l known to those of
subst(Hrd:lmer S:lhd laniimd ke iaY tseRreafas alf] ya huwear raninibady and

ani mal is a pon-hunman ani nal esses h
a commhRRFAH QﬁﬁﬂééFiﬁmﬂguﬁﬁ&QQﬁg%pﬁ%) 31§¥%ZQEi§}1Y
the did BelPdaridedt romdhensire aﬂﬁm&ﬁj aAd hesed

non- human aninmal . |In one aspect the i nvention

here:p?owf&eélﬂmr'iﬂi&ﬁ@ﬂ%lhf oddt e HMorisatowEt Antd HoR es
t ,
refer %Zahel 0k I %?% g@agn(afrm a@lc?géwdéq@@da@ffé@éﬂ'@@%,

ease a preferred enbodi nent, the
prefel’WéIhS]l}d(HfﬂSleﬂsi: naifse diybreapne®)s | manotder Pref et ekbast

enbodi_ment, the h i domas, ar roduced in.a
98% %r}aqﬂmt n%%/ %%ré JS g t‘e% tgb%har%:\sn a?%lds%eoeuence of a
norn- Hﬂhrga?n Aoatisodatin € o lﬁlﬂﬁa&@ﬁzed Nt bRy &ﬁ’ﬁpﬂimt

the hybridomas are human hybri donmas, in which a hunan

subs tromstTy B o':r]yl el el ¢3S LRl VARR Gy BieRhlEebyo, variable
doma xgr eﬁy‘aﬁ%ggg ?gaﬁﬁéé aFQ OPHl th all or

.eco |na ant e generated from single,
subst &0t 2 By | 1o hef ytles (EBRnge@lqM@C@@hDW@Sp@ﬁ@rt@dtltl@S:¢ ot a

the art as the ect d I ocC ntib
non- gy LM SRS gL LR AT U R it NoR) B oL o
subsﬁé‘ﬁ@i QPIg'; oxe] &Pplklhe@ at+ e bk | £a416fs Nore 824 02654

Babcock, J . et al. (1996) Proc. Natl. Acad.
human@cmmwﬂ@gl@b@lmsa@ns@a%us seqennes met ReatesaRgy e @

huma]il{?lﬁ‘lpﬁosecreé .?Qé ?8&4%??%8& é@tfé§§£ &e%)gr ion of an

rived e i muni zed an are
immus6§EEBEUin constant region (Fc), typically that of a human

immunoglobulin. In some embodiments, a humanized antibody
containsg both the light chain as well as at least the variable
domain of a heavy chain. The antibody also may include the
CH1, hinge, CH2, CH3, and CH4 regions of the heavy chain. In
some embodiments, a humanized antibody only contains a
humanized light chain. In other embodiments, a humanized
antibody only contains a humanized heavy chain. In specific
embodiments, a humanized antibody only contains a humanized
variable domain of a light chain and/or humanized heavy chain.
The humanized antibody can be selected from any clags of
immunoglobulins, including igM, IgG, IgD, IgA and IgE, and any
isotype, including without limitation IgG@ 1, IgG2, IgG3 and
IgG4. The humanized antibody may comprise sequences from more

than one class or isotype, and particular constant domains may
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usi ng an antigen-specific henolytic plague assay,
wherein the antigen (e.g., globuloner), or a fragnment
wo b@reefs72i s coupled to sheep red bl ood cel | s PST/N§2086/046148
I i nker, such as biotin, and used to identify single
cells that secrete antibo?%es with specificity for the
antigen. Follow ng identifTcation of
anti body-secreting cells of interest, heavy- and
be selldgiudd ohwmiophviand zeb|de sisgs b re A @ rBEsEIE Y561 t he
,cellsﬁgy rﬁgerse 1rq§§02¥ggase-PCR and these vari abl e
techni@fo M an191Bh B €Xprssed, in the context of
AR OPLh AL St AR Qo bt d 1o Nnst anthures dnsd (antgihody
human constant regions), in manmmalianhost cells, such
need mst R OPSITHO RTFELSTHE HRsThe PIECR Y &hsPRTLTSSFt ho -/
t he anplifli j LN SEQUeNELSY s fxomM
the dci’rho%i%gtls%%’@gt% l'ynmp lgéc);(lf‘éélgs can then %‘ﬁ(gfér go further
mut ag@bdySi sy amdbsel et ion, | mverton fardxangeepion of at

panni ng, the transfected cells_to_iso e ce
Least dxpt -G ARHT Dot B30t o°F LETE, THE %‘?r% of PEbfmework
residhdMaNoghobukife seaiensss &urideposantbee rahneputiae edonor
vitro, such as by in vitro affinity maturation_ nethods
ant ibedly honst baosenderews bEGRTAWPHE er nhti dnBFSABBFTeat i on
Publ i cat ] /2 d r | gRakxtengive.
embOd%$%?%ta%P§ﬁ %ﬁ%??%%%%bnﬁﬁg%vgéf0%?%27@%E_9$he term
Usuallghi aerleaant 8bsdyprefteablyoatni ebsti 88%whinehe

conprise heavy and light chain_variable regi o
Prefe%@gggnéEslﬁﬁﬁﬁ1gﬂé'sﬁggiggsgnarggﬁg?g% ?gg?§%8t 95% of
the hifgHERE8SFHEQBLAPOLEBEAERECIHES] BUeReapoadt tbodhese of

aving nurine heavy and |ight chain varjable regkons
the phirakedlt BRhandnCBBnSeaHENFEFi onds TRECt BpRPLD, The term

" “ CDR- graft bi ral 8heLhet @rapklBofi e WBHChN th
consggﬁgﬁiggawggeéﬁan§8?¥§ﬁt€%h§?ﬁ ggrﬁable reg?on " ‘e
consefggeenaasnbydsbabénspeqguescbut Farahech ekeusequbsresn,

of one or nore of the egi ons of VH and/or
the t?éﬁl5€@€SﬁP§HSCBﬂmQQGQEEg8él FEIRGEEr gﬁ%@%§s¥%sgc
sequeﬂée@@h&g%@j%%oﬁa%hﬁng%Ei&%e@@é%ﬁ1§n@cbhgﬁﬁnghahﬂno acids

vari abl e regions in which one or nore o ,
(or nucleotides) in a family of related immunoglobulin

sequences (see e.9g., Winnaker, From Genes to Clones

(Verlagsgesellschaft, Weinheim, Germany 1987). In a family of

immunoglobulins, each position in the consensus seguence is
occupied by the amino acid occﬁrring most frequently at that
position in the family. If two amino acids occur eqgually
frequently, either can be included in the consensus seguence.
The term "activity" includes activities such as the
binding specificity/affinity of an antibody for an antigen.
The term "epitope" includes any polypeptide determinant
capable of specific binding to an immunoglobulin or T-cell
receptor. In certain embodiments, epitope determinants include
chemically active surface groupings of molecules such as amino
acids, sugar side chaing, phosphoryl, or sulfonyl, and, in

certain embodiments, may have specific three dimensional
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the nurine CDRs (e.g., CDR3) has been replaced wth
human CDR sequences . The term "humani zed anti body"
WO edoe6497D ant i bodi es whi ch conpri se heavy andPtT/gk1006/046148
chai n variabl e regi on sequences from a nonhuman
species (e.gr., a nouse) %t in which at |east a
portion of the VH and/or sequence has been altered
to be nore "human-like", i.e., nore simlar to human
strucgamalli wharadtahlis tdegu e rods orOs@eiayifd cofcHatrni zed
antihody is a_ CDRgr.afted.antibody in i ch human .
charagé:&ﬁgﬁ%ésc Sdr eAinnte%&?ﬂ?@gd nfo gﬁﬁ’ﬁ‘nﬁ’ 7 l‘?l_enCEt)Eat 1s
bounds Bguemcesthivd®nl age, ideerear espadinRe tRONHTaR PRIy is
. . sequences. In particular, the term"humani zed .
said ger sREGYLiceldy Hitichedy 2t igepamhem ltdereaismensially

g:erf i t reof swhich, i Lf _ical :
oo Ry ar aP i or St LR RElne B Ploreins
and/ ofter avewonio LeRR)Lersegi on havi ng substantially the amino
g, idtse uence of a _human antibody and a conplenentary
eFFiTH NG FEGicn PEEBRPPh&TIERGoSGEs raftSi A8y fivgein

refer@NitB0 afC bptIeque pte rdinedoRORhAYTEN 130k #odY + A SndIedis
herein, the term "substantially" in the context of a

of regpRUilFeld ospes iR RAFENGCEA RN By detecsdguende at
I 8Q9 ferab] 5%. .at. | east. Y t
R e R T

matrikhe fam rxaaple sejuencteoBlacoaer- kyrmeranthetyuc@BR. A
nti hody co of at

. _humani zed ' bstantial ly all
Bi0se8e: e UBRAGEY pICAIEY. PHE, LYACRABIE TdoNins (FAD,

furthEabdésclrialibné,, sE@bGank¥bnl, NuWhi &t alil. qho93) ann.

) substantially all of the CDR regions correspond to
Biol.t Kds& -ofla LoRSHUNERSERMINEgl olsH iad -(1(1891) déetechniques
11:62?%@99%’%}1’?‘1‘%@0’?‘1‘ | gor %‘éb%tl"’}m('fl%'sﬁ al | pph the oot

ramewor K regi ols are thoseé of “a humen |m’runoéi Bdl5 n
8:125caA%ensusl Fehuesoe., PBr.ef etablly, (adbunmaninzad @ittdnedy
198.22 S 7 onprises at |east a portion of an imunogl obulin
=" lgﬁ tant region (Fc) , typically that of a human

Tﬂ?UE@ghObR%hmy bR seXe erbedihenisS @ hWEaNizederer to

ant i body
the “on rate” constant for association of an antibody to the

antigen to form the antibody/antigen complex as is known in

- the art.

The term "Koff", as used herein, is intended to refer to

the “off rate” constant for dissociation of an antibody from
the antibody/antigen complex asg is known in the art.

The term "Kg", as used herein, is intended to refer to

the “digsociation constant” of a particular antibody-antigen
interaction as is known in the art.

The term “labeled binding protein” as used herein, refers
to a protein with a label incorporated that provides for the
identification of the binding protein. Preferably, the label
is a detectable marker, e.g., incorporation of a radiolabeled

amino acid or attachment to a polypeptide of biotinyl moieties
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contains both the light chain as well as at |east the

vari abl e donai n of a heavy chain. The anti body al so
woray7iogdrude the CH, hinge, CH2 , CH3 , and QP@EI/US2006/046148

regi ons of the heavy chain. In some enbodi nents, a

humani zed anti body only cogtains a humani zed | i ght

chain. In other enbodinents, a humani zed anti body only

contai ns a humani zed heavy chain. In specific o
that emsodiesiatsctech hvamais rﬁwﬁﬂy Emdy e SRR g din

huamanj ze | 2101012 drl MtatGhaidEBRASF that
contﬁ%ﬁ%ﬁﬁﬁ%gﬂﬁggty éﬁgsﬁgﬁ%%gpﬁﬁﬁéﬁ%zegléhtibody 5%? b:' con
be desgi@ci®dyf rapniaml drasolafringhmicylssdiads), - | fetamigs of

lg 1 gG._ 1gDh, JgA and . nd any. i e, .0 ncl.ydi
labely {\ﬂ%t%q]iyfﬁelpiﬁ%? g iae 33(% ,agegcgoq;aﬁgﬁ?lgﬂcgf.%?'hg&e
Fol 1 RMTRN zak antd e MRy Gomidme: Isetencesy f 1 om, nfoe s,
5 ghan one clg§§ an]sog%ng and partkgulfr cgnstant
Y, dawai ns Iraybe Isel edte opt e 98 deSTt edeFPEEEEFRE
functions g ' | d 5o d hidsosts) The
labe]félrja e'v%'r’k %@f’c&ﬁ%&?%% aérhurmni ze? aér% boqsy> need
enzynd i€ adralesipon(e gy ecilzefseradidle parentd ssequentsrase or
e.g., the donor anti.bod) e Cco

- 9., CDR o
o

group S 8t Qb SREH 1054 ded Bfp &t Dde adpl RS s onecamhvedchy a
resi'due so that the or framework residue at that
secorda®y doRBORERT cb? respoRlle e T HEPST P HondF LAFEF Bddy

._.0r the n S ; r j ;
e e T e
or epbt@béyrags) | easd BHYHepiefssabty, atuteazt §5961 hpien
preferably at |east 90% and nost preferably at |east
chel®Bef of the humani zed antibody residues will correspond

t & NOSEm Of 2 h hEL P e udik andr&ER-segueacesndsgused
herein, the term"consensus framework” refers to the
protéimmesnek aegrvnanhibedy corBeRsEal { ¥mlitaEPebtPi A second

chen GBS 501 | H eaqienae i ETEEEE TS Phectoausnes o7 ned
The &0 thgen®st ifraguénheyedncuor dagoaai aochemdsal compound,
a mixture of chemical compounds, a biological macromolecule,
or an extract made from biological materials. Preferably, the
therapeutic or cytotoxic agents include, but are not limited
to, pertussis toxin, taxol, cytochalasin B, gramicidin D,
ethidium bromide, emetine, mitomycin, etoposide, tenoposide,
vincristine, vinblastine, colchicin, doxorubicin,
daunorubicin, dihydroxy anthracin dione, mitoxantrone,
mithramycin, actinomycin D, 1-dehydrotestosterone,
glucocorticoids, procaine, tetracaine, lidocaine, propranolol,

and puromycin, as well as analogs and homologs of these

agents.

The terms “crystal”, and “crystallized” ag used herein,

refer to an antibody, or antigen binding portion thereof, that
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(or nucleotides) in a famly of related i mmunogl obul in
sequences (see e.g., Wnnaker, From Genes to O ones
wQ@ Yarloegsyesel | schaft, Weinheim Germany 1987) PCT/UR2086/046148

fam |y of immnogl obulins, each position in the

consensus sequence is occu ied by the amno acid

occurring nost frequently t that position in the

famly. If two ami no acids occur equally frequently,
ex1st§|1trhafhé>aszhﬁe dMcd ugeestiail t heCossels Usre g ncerm e the

term"activity" includes activities such as the
SOlldkﬁ&ﬁﬁ%g°%ﬁ@%¢?¢%1ty/afflnlty of an antibody for an

antigen. The term "epitope" includes any polypept|de

Ted ef eimant woapahd e Iﬁf@pﬁdﬂﬁﬁr@lf@)IMIW@et@r%@\ess of

|nnunoglobulln or T -cell receptor
preserimddi #2n 1397 t tpYet BF i Ta ?%elr%((g:?]ﬂde c%%qunerca Tat

reperf@ifgeeﬁyééécfngé0@@&@@&1Oéeﬂ@iﬁﬁwlBﬁ ﬁﬂ@htesa@n@n@anlsm,
ds, sugar side chains, phosphoryl, or

sul f on
or a anmnsgancer@agﬁnEﬁ@O®©@%ﬁ%%d %%ydh%B%a¥p%E|?FEl¥h¢é%1
lnen3|onal ral ristie rigpecific
humanch%?ﬁ%ecﬁaP %é%%%tlcgfﬂgh ? o%% |§mga$gg?oﬁ of an

prepafdtigan ibak ESrhﬂMﬂﬂlby ah antngeuythah E€entains
enbodi nent s,

ntibody js said Lfi l'y bind
adJUV%ﬂténPFg@ﬁhﬁﬁeﬁ gfthQFeF%ﬁF g??§& éggﬁl%egﬁkt
1mmun%§éﬂ§&1@9tbgeEhbnaﬁtQQQH|eXAﬂ1ékamplafoﬁrehesnwoamd/be
cronol ecules . The term "surface plasnon reson nce"
co-ingsctsed hér ei puriétedstpsmantoftPcal YFRERGRENYH that

Freunangoggg% [ the %g@%¥§'§nEE eghubkme BhgsReehitization”,

e ection o alterations’in protein
as de@@ﬁéanhéaéuan51w1thenaatbbdseasmalnamuﬂklpﬂ@r exanpl e

using the Bl Acore systen1(PharnaC|a Blosensor
prescOBSAPES Siteden ahgUPTH AMag IR Ie TG, OF qPFRar o £ 2

Eﬂp%'QQSth%eg ddnssen o destlaling( B9%3)rofan immune
host GRIFRIDIAIERNS £L8fEnis 56. Jdnsson, U.. et al . (1991)
respoBB@technlgues 11: 620-627; Johnsson B., et al . (1995)

Onfl@@@3 Eﬁco oI n% t%%Sk&%ﬁnn%P%I%%QQQ%p%f Bn £l idody

is by surface plasmon regonance. The term "surface plasmon
resonance", as used herein, refers to an optical phenomenon
that allows for the analysis of real-time biospecific
interactions by detection of alterations in protein
concentrations within a biosensor matrix, for example using
the Biacore system (Biacore International, Upsala, Sweden and
Piscataway, NJ). For further descriptions, see Jbnsson et al.
(1993) Annales de Biologie Clinique (Paris) 51:19-26; Jbonsson
et al. (1991) Biotechniques 11:620-627; Johnsson et al. (1995)
Journal of Molecular Recognition 8:125-131; and Johnnson et
al. (1991) Analytical Biochemistry 198:268-277.

A "pharmaceutically acceptable carrier" includes any and
all solvents, dispersion media, coatings, antibacterial and
antifungal agents, isotonic and absorption delaying agents,

and the like that are physiologically compatible. Examples of
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198 :268-277. The term"KO n " as used herein, is

intended to refer to the "on rate" constant for
w@as®oosart on of an anti body to the antigen to POT/IS100€046148
anti body/ anti gen conplex as is known in the art . The
term"Ko ff", as used herein, is intended to refer to
the "off rate" constant fot® dissociation of an
anti body fromthe antibody/antigen conplex as is known
pharmaeutd carltly Bredprahl'eK darrdenss echdierds mnd o1 micered edt

to refer to the "dissocjation caonstant,” of a
watex, dtdaienr PRRSAGY BRAgEn terivt (HROsY @aeeTol
etharddl @ atle 1ike t8) Me11ake) ey RANIGHY AiRiroRS In
used herein, refers to a protein with a | abel
many jaec@sporidt ed tlhdte mrnfiagedlicorta Hadlgsln iifgatanish agfents,
t.h i _ndi tei n... Preferapl I . J S a :
tor eaigt%éjc ea(bI%&fﬁ{ie%&é{ag;c%hﬁ%gr%rgrﬂa%%on 0 la#OS'L’ sorbitol,
or sdddinolatieleidieanima s iabngiosatttiachne rth avonsac epod ety de
otinyl noietiesthat can be detected by nmarked

of hi
accep&\ﬂkﬁi% e T S Vept i it CAMRR MR feedtehet

auxi IMRKA s s e BRId 1A Yidot iiRatorc ainbes def i %@D&%s,
opticcal or colorimetric nethods) . Exanples of |abels
presdwraigolapem ik el vdu clhntmneadihe ishaldd hice tdwre

f.al.l ow ng: | 0i sqQt.qpes. or . radi.qnugl i (e.g., 3H
effecrideliids %‘{)3&{6 AB ﬂrn,a%lqjﬁ%qi& p%g‘%ﬁoef,i' 177Lu,

IGHp ek En)cal | amfiescenitord kel ssHee. ihvedd s may
X rhodam ne or | anthani de phosphors), enzymatic | abels
lnCh{dé? G ,"%ﬂ?&%]ﬁﬁ]ﬁéf o%ﬁoﬁﬁstg‘ﬁvq l?é‘i‘qué?tdgé’lbra al kal i ne

' proﬂ&ﬁ%ﬁ%@@%ﬁe etée);f{Bc-eneimnﬂei(lglUB p % "i (rjgéﬂ“ Iéag? tSa ori)tgﬂs&;r%}{:] )(%% i aznetdi]DOdy
portimn @fsddundaryenteiport erd (‘g rageaucigrl I ppefeqiaive
anoufEENREES, L L AL Bl SSEOTA oAl DO o
peri@PLS, tiSus hase gado | amdahiehad eshe Jddei ted Mherapeutic
re sulnta.nt iAb otdgegggé#tgiaéa?illyt ee]: fefr escé iovea a?rrlmongrlltn gof the antibody or
antibody portion may be determined by a person skilled in the
art and may vary according to factors such as the disease
state, age, sex, and weight of the individual, and the ability
of the antibody or antibody portion to elicit a desired
response in the individual. A therapeutically effective
amount is also one in which any toxic or detrimental effects
of the antibody or antibody portion are outweighed by the
therapeutically beneficial effects. A "prophylactically
effective amount" refers to an amount effective, at dosages
and for periods of time necessary, to achieve the desired
prophylactic result. Typically, since a prophylactic dose is
used in subjects prior to or at an earlier stage of disease,
the prophylactically effective amount will be less than the
therapeutically effective amount.

The antibodies and antibody-portions of the invention can

be incorporated into a pharmaceutical composgition suitable
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protein, such as an anti body, chemically linked to a
second chem cal noiety, such as a therapeutic or
w@aoeerwrz agent. The term "agent” is used herBCTIUBZNG6/046148

denote a chem cal conmpound, a m xture of chem ca
conmpounds, a biol ogical macronol ecul e, or an extract
made from bi ol ogi cal material s. Preferably, the
t herapeutic or cytotoxic agents include, but are not

for, Ifiom teewhntpd e, peetrestiesatloxidmintiatalat ioyt.oc ralefairabRy,, the

.gramcidin.D .. ethidi,umn brqn.de, enetine,. mtonycin,
ant 1 bYEToE Gl Bty the e e S e od
injectlali @olutdexoiceRiteiihi ndaWnarBkioCidd,/ndi BY@i®8sy. The

ant hracin di one, mtoxantrone, mthramycin,
injecgebilrompding ipn, canddey gospesessodr eagher a liquid or
lyophghﬁ%gﬁp%l%%%%d%grﬂ{qgahn%iikﬁtE@C% i %& geal| %U&e or

propranol ol’,” and puromycin, as welT as anal'dgs an
pre-fhidideldogyrifhgehes@hagéniffer The ter o hietyshale',(1amd mM) ,

L1 zed" d herein, ref ti hody,
opting i 1T 0RFGi A &5 Bort iton 't Rer GBE LG oRFas Ol | REher

suitableMeff frRrer YatahudeChyst ake abe 9naifeumeef, theisal id
state of matter. The term "i nmuni ze" refers herein to

succipp&epr GeEdEoLifrasent iseglam shoisgba tieo oan Popmsve um
rtoide.ywhe r_that repertoir I Sts.i nat ur al .
phOSpggﬁgficgfﬁﬁwﬁhgﬁgggéggoF&gnﬁgngsgg gétignéggh%@e %OX1CltY
of ther gaiiusmhomditl iaedocheetitspl-aynan faot-3fiocimdd - (RwtEmally 150
oM £ innuge re%ﬁrtoire. Sinilarky, an "inmunogeni c ,
" TOpr Bpar &t dopagg F&Fﬁﬁrgtu5¥°8F°£ﬁFF&@ﬁStﬁ§P-éﬁhﬂ&ﬁ%§ded
for aadidyantis el eblerecaddit vesihhab oyl ¢ _enBance the
Jimmunogeni city of "the antigen. An exanple of this
(optiwedild Be 5G3- Onj-ecOitbieroiua tpllief iceyobromestt a@itle- include
t Wi Ereund: conpl.et e, adj uvant i.nt
treahalohl %%teargitr%%%m L Bl iRl aetis Bleakt e el ulied fox @
lyophdtt zefl sleckak, fouht,i pkenpigaeniati-ons eknan tant i(@emimally

2-4%) [ SREPOR 6P G GBR OB G 8 oS o R i and 1yophilized
dosage forms, principally 1-50 mM L-Methionine (optimally 5-10
mM) . Other suitable bulking agents include glycine, arginine,
can be included as 0-0.05% polysorbate-80 (optimally 0.005-
0.01%). Additional surfactants include but are not limited to
polysorbate 20 and BRIJ surfactants.

The compositions of this invention may be in a variety of
forms. These include, for example, liquid, semi-solid and
solid dosage forms, such as liquid solutions (e.g., injectable
and infusible solutions), dispersions or suspensions, tablets,
pills, powders, liposomes and suppositories. The preferred
form depends on the intended mode of administration and
therapeutic application. Typical preferred compositions are
in the form of injectable or infusible solutions, such as
compositions similar to those used for passive immunization of
humans with other antibodies. The preferred mode of

administration is parenteral (e.g., intravenous, subcutaneous,
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response . One way of neasuring the binding kinetics
of an antibody is by surface plasnon resonance. The

wo eoomioéear f ace pl asnmon resonance”, as used herBCTIUS2006/046148
refers to an optical phenonenon that allows for the
anal ysis of real-tine biosgecific interactions by
detection of alterations in protein concentrations

_ within a biosensor matrix, for_exanple using the ..
intrapiesddranaiist e CBIRESTE A ter &t i% ?f%d%eéirg ae,mq@ﬂé&'éﬁ?t'
and,Riscat %'Mt J0f unddier, GRS 1RiAien ae

the 4 r?gstpﬁﬁ/gt SZI . 11993)erAnnaIy];s de I%/; ol ogie Cini qnue
injedtRan s) &l :d® 26T Iresfornsd fnbqiigent Bitdiechiiifindy 1is

11 :620-627 ., Joh t al. (1995) Jot . .
RS LN I T
(9B p Aral & td sbo B toidieim Sig e 8 2082 Ferile and

"pharnaceutical l'y acceptable carrier” includes an

stabls Il}rsiﬂwém%,c@?%%@%ﬁ%rp%ﬁﬁr&}f%dﬁ%g@} SEo-252. Athe

compoa%itﬂ ibcﬁ?.t&‘e(ﬂ 3%? and-amtdfungal 29et s diSOtRNk-Loddl sion,
apsorption del ayi ng agents, and the like that are

dispephyisim) agipasdnye compatiiline. ofsangl estructure suitable to

. . of pharmaceutical |y acceptabl e carri.ers ingcl :

high I GfORRTENE= SHPT ne, S pHoSPRatS BUF TRt ed QAT He.® Cn b

prepdEd 'SP € n&b¥E6F At ingt hiandd cande thempoked as. ae) |amisibody
conbi nations thereof. In many cases, it wll be ,

or amrifeinlertiohciudel? sErOHECARIMEIC fHr FamppEoPriate

solvakdal Suy, POLYal £oho Hehe ASH MBAN £t ed SOAPEt OhumSFated
sodi um'chloride n the conposition.” Pharmaceutically
abovagcept addrei tadr | foslomyd floy t hetteongr $serhd hoat da@dunt s

; s : i
of  auxi 1arégsubstances such a mettln%rér §€¥£§'%%én9ctive

Genexglhy 5, hFREEFVAEFvRES P T BRFFEY sOY whitCREBRRERC AT t

compSREhfihtbea ok eti est¥rNESS Bhat h€oRbhinedy basic
~~antibody portion. The pharnmaceutical conpositions_of
dispeheionveedivn Aag Fhel tgeuaredhekapEut NEEPRyCREF el PPethose

crun BV By PEACDILICLAEELIgeLL ek Ve BRI 1 i
for thbepappathtabhyo&f feerile injectable solutions, the
preferred methods of preparation are vacuum drying and spray-
drying that yields a powder of the active ingredient plus any
additional desired ingredient from a previously sterile-
filtered solution thereof. The proper f£luidity of a solution
can be maintained, for example, by the use of a coating such as
lecithin, by the maintenance of the required particle size in
the cage of dispersion and by the use of surfactants.
Prolonged absorption of injectable compositions can be brought
about by including, in the composition, an agent that delays
absorption, for example, monostearate salts and gelatin.

The antibodies and antibody-portions of the present
invention can be administered by a variety of methods known in
the art, although for many therapeutic applications, the
preferred route/mode of administration is subcutaneous

injection, intravenous injection or infusion. As will be
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amount” refers to an ampunt effective, at dosages and
for periods of tine necessary, to achieve the desired
wWob@rapoat i c result. A therapeutically effectiReT/armo6046148

of the antibody or antibody portion nay be determ ned

by a person skilled in the art and may vary accordi ng

to factors such as the di s¥ase state, age, sex, and

wei ght of the individual, and the ability of the

appreayifitieddpyothentskiddydenttiierant, o thlel giduta desi/foad mode of

,_response_in.the indivjdual. A therapeuti.call
2aninlA BREAGE Fgn Y SECE S OO B S AR Tl es.
In cedeblinmeftdldieldfe,s tofe bhe iart ibagvueia ati BRAYrepared
, portion are outweighed by the therapeutically ,
with gegéfirdicdl tépteatid]l Rrojesphhgc ciosmodefioadtioare rapid

reled gqu%hzhr %e%sdH%t%%lﬁ%%u@%1%%%%CE%¥%M1%Ei?%@ag%%f% ng

or periods of time nécessary, to achi éve esire
implamtephylracside nmesulpat chygi, ¢ alhldy misimoes capaudphddaddld very

dose s used in_subjects prior._.to or _at an earlier
SYStefFage BPUREREMER ] Gh PSR EIRACAR o B ERFeery e used,
such aRDehyWehle REnhassddtan et hestienapeticedl | pakkagidaie o

. amount. The antibodi es and antibody-portions of "the
acid,j ppdRelen  c P lyenthessserat e@idn e 1y Leivddiraeaid .caMany
I than ' l.afor, f X ; rent eral

mech SRS, L pSUBRAEH ot AT By LG U pacenced
or geartrelddy kpomwn ars thidde k&ipiegdaried the airti.nj edegble g.

sol ution containing 0. 1-250 /M _anti body. The
Sustained: ahg go&ﬁré{iilﬁi ﬁ#eﬁ@ec%@s@(?ldfveﬁ%ﬁé@t&m%'qlﬂ@-
Robin@onl,yephi,| vzedcdosagehor Mnicn ,anthi Rlo @, amber, vial,

anpul e or pre-filled syringe. The buffer can be

Irhicetitgilme ebosgmemts, ept pmalibpdy- tonfintabost Bodrttion

. i mal 6. 0).. .syi_tabl e buffers include.

of tif dnyBBELER el o115, AR s T e
an ineirtr dftiéuenedicamaphesphialie abl epelddsdicumaphdsphat €he

Sodi um chl ori de .can be used tq nodify the toxicity of
Compoyﬁg g@PﬁtP&%eétlgggﬁﬁéﬁﬁFﬁatPgndﬁﬁléfﬁéomﬂw @A |y

enclo%%gigylﬁggg%dlb&u%%f@o%%QQlf%%qhtinCE%%%ﬁQ%@CE@H&ﬁe%@%d
into tablets, or incorporated directly into the subject's
diet. For oral therapeutic administration, the compounds may
be incorporated with excipients and used in the form of
ingestible tablets, buccal tablets, troches, capsules,
elixirs, suspensions, syrups, wafers, and the like. To
administer a compound of the invention by other than
parenteral administration, it may be necessary to coat the
compound with, or co-administer the compound with, a material
to prevent its inactivation.

Supplementary active compounds can also be incorporated
into the compositions. In certain embodiments, an antibody or
antibody portion of the invention is coformulated with and/or
coadministered with one or more additional therapeutic agents
that are useful for treating Alzheimer’'s Disease or related

diseases or conditions. For example, one of the antibodies of
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for a lyophilized dosage form principally 0-10%
sucrose (optimally 0.5-1.0% . O her suitable
wa@eyapsrect ant s i ncl ude tre hal ose and | act 0SBCT/US2006/046148

Bul ki ng agents can be included for a |yophilized

dosage form principally 1-10% mannitol (optimally

2-49% . Stabilizers can be used in both |iquid and

| yophi li zed dosage forns, principally 1-50 mV
the subjdeithiioniare (aptamelityi a0 gt iortarant e e

bul ki ng agents i ncl ude gl ycine,..argin Iy
oo I Y T (SO S Sa L B0 (bt O bt ona
ant 1b B UL naAdshitd aeswdapd@ant s i nclude but are not

imted to polysorbate 20 and BRI J surfﬁc aaﬁs. Th%
ConpesteiionsmbPAL AEStEny nTPBRCHEPbe 2PH 1RO P&t 16

., forns. These inc r agplse | gl dinked o0kl thal f-
Subﬂe&ﬁd1§8FF&180583e%?%§W§%93Egé as |F8§?d soﬁStLons
1ife Egtending eehdblle amdwinnfinsithlee agwl.uSughsyehicles

_ di spersi ons or suspensi.ons, blets,, pil.ls, 4
lnCluﬂ?po§@ﬁe§I§n@°§ugﬁggi ng@S.E%ﬁé%%? arred F%ﬁ#ﬁgiﬁ%lene
glycodepands siithe i BhemdednTede sohradmieicstivaid or and in
t herapeutic aplecatlonbﬁéyplcal preferr%g,
U.S. appidsiatiions Serd dln Nehe OSdimSof0 &2njedt abd igied PCT
dnfusible s td OMS SUC QRO HIBAR-dt@ed b
Applltcl’?tjf&émusmg)d Fajc?lrJ 9I|o9 S%O\%,i m%h(z:ati o;}ieg%éyriiﬁr%ans v%/iﬁ{rh Y
refer@idter it idisdiespclee preferred node of administration
is parenteral (e, g.,. intravenqus ‘
%Ub@@@éﬁé@ﬂs??nf?gpé?PYﬁn AFCUPREFARRSEGFRFTS! In a
practPE?éﬁéf@da§gb9ghﬂﬁﬂgr {rhenaphikbedyniisradpesbsteeed by
I ntravenous infusion or injection. |In another

materpadbenhédheAbediibat SPERS CAR FEBAEY LASNEJATHI BEEFEdIEES
| ntranuscul ar _or LNject, - Thepgpeuti c

for thgBBBPLr SRS -Cpi DAY A0St he "aror T8 Sad oCabl 6

macrotBderutibe qendi.ti oNa eobleenlfact plesandsst etage.. The

conposi tion can be fornul ated as lution, .
GenerataPoeRtl SPORTATSPer STORIFTRo8BRe T 1 “SCREP 5C1&PSd
isolaﬁﬁﬁgcb%r%1%%%%3Q%%etQo&'@&a@bQ@,C@@ﬁ@ﬂtt&Ib@nalsterlIe

i'njectabl e solutions can be prepared by |ncqrporat|n%
Molecteractliond ngonpolntporatery Yarugddy Cold Spring Harbo
Press (1989); Maliga et al., Methods in Plant Molecular
Biology, Cold Spring Harbor Press (1995); Birren et al.,
Genome Analysis: Detecting Genes, 1, Cold Spring Harbor, New
York (1998); Birren et al., Genome Analysis: Analyzing DNA, 2,
Cold Spring Harbor, New York (1998) ; Plant Molecular Biology:

A Laboratory Manual, eds. Clark, Springer, New York (1997)) .

Uses of the Monoclonal Antibody

The monoclonal antibodies of the present invention (e.g.,
8F5 and 8CF) have many interesting utilities. For example,
the monoclonal antibodies may be used in the prevention,
treatment and diagnosis of Alzheimer’s Disease as described
above. Further, the antibodies may be used in the development

of anti-antibodies. Further, the hybridoma producing the
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or antibody portion) in the required amount in an
appropriate solvent with one or a conbination of

WO pgrecisent s enuner ated above, as required, foPCDUWRIIOEY6148
filtered sterilization. Generally, dispersions are

prepared by incorporating ghe active conpound into a
sterile vehicle that contains a basic dispersion

medi um and _t he requi red. ot her ingredi )
respegiiiie ATd- RIS LW dﬁ'&rc S ?Fflﬁfeofc’d‘%tglﬁ# i}
cont il S0 cd hse Preparatd 0idiodtard]l enitijeatis e(i.e.,

solutions, the preferred nethods of preparation are., .
reagerﬁﬂm@rme@' b sprege ing rident thatPshwaers a3t es in
e e active ingredient_pl It | desired
Varl‘?%re@?}ﬁeéﬁm?r‘f%srn%s p‘géel\?ilqo%%éﬁeslta%?el ef i I%%%d sol ution
tﬂg@,ofth%hﬁ?m@cﬂ)@rof | theligye odnta sorent ben cahl e one to
mai nt ai ned, for exanple, by the use of_ a coatj h.
prepims ILANed (90 SRl .o lothie, o flo 2 cortg0 skt
the ;Bfaéﬁéf €; Shz8 | puthee£ase Of 14l Sperst pnianguby, they Use
~_‘of 'surfactants. Prolonged absorption of injectable
utilcoeposn t tlomspradubel or ovfheo nyl FREIRETAGS {AF 1 pRRST
,.conposjtion, an t_ge Fptiy r
ant il _ ?L,fﬂﬁngg?eggggémég t%ga%%XE% a??n? Qﬁgeaéé. Be
noted@nihded] eshangnabbbhiody-peytabss bé thedpfesepassive

‘ i nvention can be adm ni st d . ' ,
o e oa S ona e o R Ll R e 8B

relaggg!£83£598§i05ﬂec959§€56§g £put-gtopdeze8 by the same

adm nistratfon is subcutaneous injection, intravenous
Symptﬁmffazohl@heiméusBoﬁisﬁssﬂﬁFPCbeaBpF@EPéFéHeb}mPﬁérment'
skille rtisan, .the d/ar d : :
S0 S, e SRR SR BRRP B dgrengion. o0
antib88Yl bs. the peekann eabeditent 4¢.fhe a€6)veorompoomtion
may be prepared with a_ carrier that w|l %rot%ct the,. .
thereoRpolAd CRAFAS O ApFALliel BRSES 0¥ 8sPAEsATT o1 &gt a9

phas%ZL-iﬁggef oLyl ati go1aekudi BarpTal dats,. L hassderabd,
. , croencapsul ated delivery systens.
cereBirodednadalilleidyi eeompat ebice ) pdly iies aRthetede@ith the
soliég% égécgfﬁ l%%.ié%%yueaggaa%%bb%ﬁ%%%&byq%i%%%sent in the
sample, such antigens bind to the antibodies on the solid
phase and are then detected by either a direct or indirect
method. The direct method comprises simply detecting presence
of the complex itself and thus presence of the antigens. In
the indirect method, a conjugate is added to the bound
antigen. The conjugate comprises a gsecond antibody, which
binds to the bound antigen, attached to a signal-generating
compound or label. Should the second antibody bind to the
bound antigen, the signal-generating compound generates a
measurable signal. Such signal then indicates presence of the
antigen in the test sample.

Examples of solid phases used in diagnostic immunoassays
are porous and non-porous materials, latex particles, magnetic

particles, microparticles (see e.g., U.S. Patent No.
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acid, collagen, polyorthoesters, and polylactic acid.
Many net hods for the preparation of such formul ations
wae@7petsent ed or generally known to those skil P€UBI006/046148

the art. See, e.g., Sustained and Controll ed Rel ease

Drug Delivery Systens, J .R . Robinson, ed. , Marcel

Dekker, Inc., New York, 19%8. In certain enbodi ment s,

an anti body or antibody portion of the invention nay
5,70%83nal beaadyi mesttereed;s ,f orl cavcdmiyples; waltlls amd ndrastic

di l uent or .an assim.l.aple edible carrier.. The compaund
tubes('ang%& ﬁglroﬁ'cﬁag roztfjiséﬁl?,) H S@eéqe\%gdf)l%}?% Wetﬂjéﬂr%f
label€ene] esed ant igdiard AmtS®days helds<grl atd ARSI Rigate, if

conpressed into tablets, or incorporated directly into

desinege Sit5j dategmiingd HpGrecormon Wersdpas iagsay format
perf&q{gﬂ@es%%ga@&,elti@giwpounds may be incorporated with

exci pients and usedin the formof ingestible tablets,
Buc calt edabloetvs,,  tohec esyj veatsul (@x;, ieldddatsr reagent) will
su%pensi ons, syrups, wafers, and the like. To

COMPTAFH \Fs A& 1R S PGHRFe SeREICRPBY ot&endiay upon

the aRRNL el RUENIY RAlHiMa1i-geMRY-aRe e CeRTRAI M d ©:CA3be] .
. the conmpound with, or co-admnister the conmpound wth,
This gigmedrigsners tmey &mbcuad wactiledeldn i sSugsiedfent ar y
detecElIC® GORROUILS £an. A0 S IRCOLROLALRA JAQ LS,
conpositions. In certain embodi ments, an antbo y o or
compoamish ady geortriadre ef detedtrdrt ipardustcof axaudateed of t h

. nd/ or _coadnm ni stered, wi,th_one or nore additional,
sionadn R Ea L E o gERES A 1510 Toke P FSR Feattifng o1 sotopes
(e.g.Al 2hgitnen33 1D sease ¢, nelated diieeasescdf: 1¢ANHIIRRT-

For exanple, one of the antibodies ofthe subject
compougpgent(icod -or agAtiddadympor Piastt Lchese dfvimdylise or ‘
f | a r..coadn ni I wth.one or r

£l

wor R TR Hea B0 BB Aol peyats
such eer eaizymesbddi.pent s.1ka liveophosphatsisichody:16f pghiephatase,

fra nt thereof may be |linked to

nors ISR pHRISILLOR of [ragent, Lhereol My, belinked Lo,
In théekia@e€Sf enzyme use (e.g., alkaline phosphatase or
horseradish peroxidase), addition of a chromo-, fluro-, or
lumo-genic substrate results in generation of a detectable
signal. Other detection systems such as time-resolved
fluorescence, internal—reflection fluorescence, amplification
(e.g., polymerase chain reaction) and Raman spectroscopy are
also useful.

Examples of biological fluids which may be tested by the
above immunoassays include plasma, whole blood, dried whole
blood, serum, cerebrospinal fluid or aqueous or organo-aqueous
extracts of tissues and cells.

The present invention also encompasses a method for
detecting the presence of antibodies in a test sample. This
method comprises the steps of: (a) contacting the test sample
suspected of containing antibodies with anti-antibody specific

for the antibodies in the patient sample under time and
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include, but are not |imted to, the Fc domain,

pol yet hyl ene gl ycol, and dextran. Such vehicles are
walemansdderd, e.g., in U S. Application Serial NeCT/US2006/046148

09/ 428, 082 and published PCT Application No. WO

99/ 25044, whi ch are hereby ¢ncorporated by reference

for any purpose. In addition to the above di scussed

concBEQERAULEST LACLT LioNghs, ALe S amLign W th Lhe,

fESource nater al's ecific

ant ibedgi/tneiboand cpmplestases whetret he thenshtuchin®ibody is an
nanlpulatlon and isolation of macronol ecules (e.g.
antipRAYnHfe Hife ST SFERENTAYETE{OR) Whehe PATTSN tof an antibody

in th%cgﬁQh%%ﬁts%&&@%'SW% a%@dﬁ%% %CE%%Ebggt%n@d $HALIRG 1 £ ing
Clones (see for exanple anb
anthBM§G@b§W/GMGnm@@3'AOEEQ@Kaﬁoryhhhn@abugéadeSmprnglng an

Har bor 989) ; Vet h [ Plant
nt e A UPAFToRarady LoCH Sobin G RAPBEY procecr oo
81gn3ﬂrg%ﬁethahg CoOTRRARE AB: b%&bsofD@b@%btﬁ%gG%ﬂ@%te%table
Col d Spri Har bor, New York (1998); Birren et a

Slgn@%moﬁEdAﬁ§Sy§Q§eQEH§By£PﬁgPBﬂﬁenge ooltdespritigodies which
may H@rgg%seN@leo%%e(%%%%)saggg%nEyNgE%%%kﬁﬁdaq% g%ﬁgnél

Laborat ory Manual Springer
genetda8ed) by b@@ssognaﬁeghbﬁmatdnglcAmppb@dy Thecontrol or

clonal_ antibodi e t he pr.esent |n
cal 1 JRARE O R B 028 SRy Ch, EBReRE BRE" hrrpotvs Tor e anti -
antiexagpl e, the nonocl onal antibodi es may be used in the

prevention, treatnment and di agnosis of Al zheiner's
DI8€aB& 88 dedEMiepEd ORDEVE0 FIFLHERS EhegRtiPFogicepTising

one gﬁymg§eu%%dt b %%E&@%ﬁgggpg%@Erqge@nke%e1%nkkb%d%E&tlon

ther, the hybridoma producing therespective
theranﬁlbodyaaph@wwabemtﬁbelsyeadyepta@&etadnumhna (e.g.,

ereuSPL BHSHS, 300 S oDl eal Tonaclonal nt | bod es

bet weea rantilkediies 1udlewakii @us neXRer LIRS oFs tWRl brasent

therapeutic uses. Also, the nethods of the present
1nvepﬁ9@ﬁt|0N05p|@@e§ﬁglp@lly, the present invention includes
kits for determining the presence of antigens (e.g.,
globulomers) in a patient suspected of having Alzheimer’s
Disease or another condition characterized by cognitive
impairment. In particular, a kit for determining the presence
of antigens in a test sample comprises a) an antibody as
defined herein or portion thereof; and b) a conjugate
comprising a second antibody (having specificity for the
antigen) attached to a signal generating compound capable of
generating a detectable signal. The kit may also contain a
control or calibrator which comprises a reagent which binds to
the antigen as well as an instruction sheet detailing how the
kit is to be utilized and the components of the kit.

The present invention also includes a kit for detecting

antibodies in a test sample. The kit may comprise a) an anti-

antibody specific (for example, one of the subject invention)
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prepare appropriate anmounts of starting material for
use in the preparation of further materials that, in
WO 20/064v8y be utilized in the production of nOPOTUSINAG/046148
anti bodi es (or other antibodies) for the treatnent of
Al zheimer's Disease. A s ngted above, the antibodies
may al so be used for passiVe immuni zation in order to
prevent Al zheiner's Di sease or other rel ated
for theurokdbiods ofonditeiress , chadabl epinz edthgenherspeertion

S to as zhei mer' s Di_sease such _as.cognitive _. .
chereB{TBROTE 35 AULTET 8 DLRRESE BUCH 880000 hors aing
a reaBk8SeRhilhYeAhiden tARnanbihbedgnohal/halpeesentincluded.

I nvention ge.g. 8F5) , or a portion thereof, is |
More gpafédicnladYsolthe plids@3FoFOMSTAFEs @t aPn 2R tii-gaitd body

(suchpggsghe'oﬁ%eo%e%%eokrgggh 9k 6@ensathh € shedd £ ML the
bl"'ood,” cerebrospi na ['uid, serum etc.) Is then
antibodgt actieth)wiat konhjeigsdlel doplpadeinbf aantingegefe.(@..g. ,

| obul.oner) is present ,in the sanpl e, such antigens
SLoBUIERAYY o SEHERRE BEUTeS SR N E Lot P IRAS RS, S pRE] e
of gedlet-aetiad by deitkhenrd disieshior hadingCtheethednalhelso

direct nethod conprises sinply detecting presence of
comprige SoRPrEXalt §& fCadidroney FPEREREATS! & Feagrtitgatd.ch

bindslgot %ei%%kﬁgﬁg%gﬁkpqu'%l%%nk Eﬁs%sa%dq%%tﬁguﬁiﬁ5n
bound anti gen. The conjugate conpri ses a secon
sheetabtr padyagshiictschitn de stoa ifchegb tuwd téet kgén shatutlac bed used

0 a signal -gen i ng ,compound or | abel. Should the
and t c&ﬁ@ﬁ%ﬂﬁnﬁgﬂﬁgaﬁﬁﬁ %ﬁﬁrhe bound antigen, the signa

THRNGH &t hRG GAMRO Wit BERRS ales canteasitabhersignalial ,

Such signal then indicates presence of the antigen_in

bottlege ope St ranp M LBl eonsrisen Fighasepnesael wolid
phased %%%l ‘Her WONAASEAS Ak aH‘?{i%g 3 'e{%‘%fiq}és
aterial’s, latex particles, magnetic partrcles,
conjuatieepar tiihadses kitee myg.alsd. SornkatientviNd.sb ol x@B3@)iners
menbr anes iter. wells and plastic tuQFs.
O?fU.C as

of ovheE HrRHEd T EHITE s P RICATIY T RSO
washi??zf?ﬁg@f@taﬂﬁmﬁi@&ewmﬁ&%em in the

It should also be noted that the subject invention not
only includes the full length antibodies described above but
also portions or fragments thereof, for example, the Fab
portion thereof. Additionally, the subject invention
encompasses any antibody having the same properties of the

present antibodies in terms of, for example, binding

specificity, structure, etc.

Deposit Information: The hybridoma (ML5-8F5.1F2.2A2) which

produces monoclonal antibody 8F5 was deposited with the
American Type Culture Collection, 10801 University Boulevard,
Manassas, Virginia 20110 on December 1, 2005 under the terms
of the Budapest Treaty and was assigned ATCC No. PTA-7238.
Hybridoma (ML5-8C5.2C1.8E6.2D5) which produces monoclonal
antibody 8C5 was deposited with the American Type Culture
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desired, are determ ned based upon desired assay
format performance characteristics. A s noted above,
wo b@7oerugat e (or indicator reagent) wll conpCi/&820061046148

anti body (or perhaps ant i-antibody, dependi ng upon

the assay), attached to a éignal -generating conpound

or label. This signal -geﬁ rati ng conpound or "Il abel"

is itself detectable or may be reacted with one or
Colled®ieh addgdjonaiiwongidun doutlegerbr danas shes ecl{ Bl gr1a

product . Exanpl es of signal _.-gene [
20110 i%lfffdg‘%ﬁﬁﬁﬁr?g%'er?s,oéala? %pttkb%:tsex{“gé. gc.g]j? %%%St
Treatyabad Hhe 3% ANk d4Gcc oo bt nesTent  conpounds

(e.g., acridinium , particles (visible or th

The qressenit ) invenicl @i dnai R, TEBHPT AT HY 2gents, obrthe

cat al ysts, such. (e.g., al kaline phosphat ase,
fOlloﬁiﬁ%'%ﬁ%zﬁha'g§%$ %%%égfd%ish per oxi dase,

bet a- gal act osi dase and ri bonuclease) . In the case of

enzynme use (e.g., alkgligi pggsghatase or horseradi sh

peroxi dase) , additi -, fluro-, or

| urB: GSRE-E1 GWRSE NadOCEOWA L SANTI HENETat § PR AIRD a8Cs

detectabte signal . O her detection systens such as
Balb/ti MBcEeselyednkhdorescenBeg witkr fal micebbeeti of A-beta

fluorescence, anplification ée.g., pol neEase ﬁhgan
(1-42) @hebibayennds RAREAT5BBE £BsBBPYaFR §FsBlusefll>:

anpl of . hi ghogi gabphl ukd I ghanB¥obectestiedebdt one

Neurogﬁgmabgsé %%%u%%gsggygFéngFugggglasna, whol e bl 0od
wonthdihedrvwhbke bEpddensewame celébroepi pall Eblegnoeells

aqueous or organo- a s extracts.o [ e d

Fusedqui 5. MHEepeeHT™ Hont: Gh aPed orconbAsesety Relhid

proceﬁﬁ%e?etﬁﬁgﬁﬁﬁ the1pr eseacglatedanthbodi-eglindd shest in
sa

nmpl e. This nmethod conprises the steps of:
AzaserdnedBybnyanhbinessed applensispeét 8§ Flgon?%ii?ﬁﬂl' 200

ant i bodi es, wh th ¥ LRAdY ;speehf ke ekt R sible
wl peﬁnWFggdieéeﬁ%%twggbaﬁggﬁpgsanglg under tinme
colondl@cendi kiupes nsitbhite entsalyedalfloawhi-fre tio OAuEdIe Tof
react?gakinkbb%Q%irect ELISA assay. Hybridomas secreting

antibodies to A-beta oligomers were subcloned by limiting

dilution, until antibody expression appeared stable.

EXAMPLE II

8F5 AND 8C5 PREFERENTIAL GLOBULOMER BINDING COMPARED TO
MONOMER PREPARATIONS OF AB(1-40) AND AB(1-42)

To test the selectivity of 8F5, two differently dissolved
AR (1-42) monomer preparations were used as well as freshly
prepared AR(1-40) as surrogates for monomers. Two types of
experiments were performed. In a first experiment, 8F5 was
tested for AR globulomer selectivity by a Sandwich<ELISA with
globulomer derived but conformer non-specific MAb 6G1l (see S.

Barghorn et al. J. Neurochemistry, 95:834 (2005)) as a capture
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/anti body conpl exes, wherein the ant i-antibody is an

anti body of the present invention which binds to an
wa@apiorioedy2 i n t he patient sanple; (b) addi ng a pOnUsmpas/@6148

to the resulting anti-antibody/antibody conpl exes, the

conj ugate conprising an antégsgen (which binds to the

ant i -antibody) attached to a signal generating

.conpoun pabl e, of egtin e and
antl%aggdet%&P% ny%ﬁgegrggén%% ogsgﬁ %n%h% %ggh%hghﬁ
confbempi-esenkciciviehantedbdganpiraiby esetedeng hbedssgmabed in

generated by the signal generating conmpound. A contro
Exama%eca|ﬁbbgﬂew ‘may be used which conprises antibody to

the antiaabicPedympike BE%%%@%eﬁn\_{%mEk@ﬁp@IeSQ bNeeddes the

a“vaccine conprising one of nore of the antibodies
ollgdmscrsbé@chewamw'Nerauﬁoﬁﬁl@n42hem@@bmamdaad Af3(1-40)

arnaceutlcal o) lLe. ad juvant , d S
MONORF uV At gﬁﬂﬁ? @-% ?%ereé “%Fpﬁg% nglgg'a%E al so
expehrigluded gwist fébdhlﬂdeeﬁC pRe fefrehite ar @9 et ngn e AR~ 42)
More specifically, the present invention includes kits
globpdergat deBiAgd ke Fr E86MEe 2o 1ERdvgéF$ . fepping to a
simi agb%%%g%k§ké 3% P e IYSREEL LM ARG ion with a
hei s Disease or another condition characteri zed
lineby @@@muwevéﬁ(ﬁﬁaaﬂﬁedﬂbCEML@adthc@ambrL§9a tNﬂdr as

det rn1n| t presence of anti.gens
compaast Fonalst 3 i ARTESy As Paar f8q RO D e iioio)
monohidel.e0fgicsaR@ ) tle st BOANUGR € dRRIFAHES] @goa;omorw 8F5.
anti body (having specificity for the antigen) attached
to a signal generating conmpound capabl e of generating
a detectable signal. The kit may al so contain a
control or calibrator which conprises a reagent which
EXAMPLAIR .tlo  tO1d GOMER) SE LW TWA1 1T Ya O Fa MONOSIIIONAT SNTEIREEYY 8F5
AND @etsai | ing how the kit is to be utilized and the
conponents of the kit. The present invention also
includes a kit for detectlng antlbodles in a test

a)  s&FFRRrafiekial fdly lcdrinr iFORYPMGT ant i ant i body

9 mg AR(1-42) Fa. Bachem were dissolved in 1.5ml HFIP
(1.1.1.3.3.3 Hexafluor-2-propanol) and incubated 1,5 h at
37°C. The solution was evaporated in a SpeedVac and suspended
in 396 ul DMSO (5mM Aff stock solution). The sample was
gonified for 20 seconds in a sonic water bath, shaken for 10

minutes and stored over night at -20°C.

The sample was diluted with 4.5 ml PBS (20 mM NaH2PO4; 140 mM
NaCl; pH 7,4) and 0.5 ml 2 % aqueous SDS-solution were added
(0.2% SDS content). The mixture was incubated for 7 h at

37°C, diluted with 16 ml H;O and further incubated for 16 hours
at 37 deg C. After that, the Af(1-42) globulomer solution was
centrifuged for 20min at 3000g. The supernatant was

concentrated to 0.5ml by 30KDa centriprep. The concentrate
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specific (for exanple, one of the subject

invention)for the antibody of interest, and b ) an
waniwger7or portion thereof as defined above. BCTORIW@D46148

or calibrator conprising a reagent which binds to the

antigen may al so be included. More specifically, the

kit may conprise a ) an anf7i-antibody (such as the

one of the present invention) specific for the

was ddrflivisedy agrrd nist) SaM OWHEPNe Sompr Neilg gl 7ar icgenrnight
(€. 0. | obul r) .att ed a-signal generatin

At 6D SR CRPREY o by Gri4g 3 ATBera & Editate vas

centAdRiged tHe- KidmifRya 2190 Ipr ise: & gitd=ar®¥ was then
calibrator conprising a reagent which binds to the

aliquatedgemdamt argd dltso40pri se an instruction sheet or
package i nsert describing how the kit should be used
and the conponents of the kit. The kit may al so
conpri se one container such as vial, bottles or strip,

b)  WrDaSAEN LOUYAINGIoML R 1PM8S etypse) it&e‘{jlae%%e@nd

ot hér contai ners contai ni ng the respective conj ugat es.
These kits may al so contain vials or containers of

3m9t hehati eAENL 82 NeedednEQr TReY f o5M ngot hg_as§aywesHCh
as washing, processing and indicator reagents. It

dissadived d-ralOs@nbe HitiRd( duimimlt maspsrjsdem)i niverstt dn hatl

lLy-d ncludes the ful,l_,l eng antj badi descr.i.bed
soperfents TRy Ja ol TR e BhediR g 1400
rpm) éxal.sh tHdte Felr pordtl on dikereciol AddH iveimaldbtaidhei. The
subj ect_invention enconpasses any antibod%ihaving t he

SamP e R It i85 DIFRIRE prass &ncami R estl whlerdhs of
resudddnd®@AnR] &3 b ndids@pediddiCidh 13 Gt Ur &8l Gred Al\)zy
posit ‘I nformation: The hybridoma (M5-8F5 IF2 . 2A2)
ultragmustd predduces inbined] iomal (2dntddsodar8FShedsi e posic edin
j t Anerican Type | ture | l.ecti.,on, 10801
meper{iaingdy SRS R U S 4 L Ah e, S5 gt 20110 on
Decenber 1 , 2005 under the terns of the Budapest
Treaty and was assi gned ATCC No. PTA-7238.
é6ml 20 NaH2P04; 140mM NaCl; 0.1% Pluronic F68; pH 7.4 was
added and stirred for 1h at room temperature. The sample was
centrifuged for 20min at 3000g. The supernatant was discarded
and the precipitate golved in 0.6ml 20mM NaH2PO4; 140mM NaCl;
1% Pluronic F68; pH 7.4. 3.4ml water was added and stirred for
1h at room temperature followed by 20 min centrifugation at
3000 g. 8 x 0.5ml aliquots of the supernatant were stored at

-20°¢°,
c) Preparation of monomer AR(1-42) in NH,OH :

lmg AR(1-42) solid powder (Bachem Inc. cat. no. H-1368) was
dissolved in 0.5ml 0.1% NH,OH in water (freshly
prepared) (2mg/ml) and immediately shaken for 30 sec. at room
temperature to get a clear solution. The sample was stored at

-20°C for further use.
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Hybri doma (M.5-8C5 .2C .8E6 .2D5) which produces
nmonocl onal anti body 8C5 was deposited with the
wa\awviogam Type Cul tureCol |l ection, 10801 Uni verBCT/¥S2006/046148
Boul evard, Manassas, Virginia 20110 on February 28, 2
006 under the ternms o f thg Budapest Treaty and was
assi gned ATCC No. PTA-7407. The present invention may
b eillustrated by use o f the followi ng non-limting
exanpl es: EXAMPLE | (a) PRODUCTI ON O F MONOCLONAL
I I.ES SF / 1.ce were i munized
d) %ﬁ%’%ﬁ’%ﬁm@&%ﬁ?@ %—O?e't a (1-42) gl obul oner
as described in Barghorn et a | ., 2005, J Neurochem
95, 834-847_in CFA, (Sigm)_and boosted tw t_one
Lo REFR I Bl b5 8) + SHPREHETWERE cOfFectBd Bndled LR
suspetRlds st oMt rmusany/eloBusRAH D @l lis aln Bpendorf
ratio by a PEG procedure. Fusion cells were plated in

tube .9FhgeItukl $ves ShrkEiasE idre/ Hfp GramaRTE S fe cthiagme
mixe%q.'él%cftr&\%\gl QOE}_' Cle.léhc'/am ’372°Q0tr8 lg[ﬁ%era léar &ld ion and
re all dto e co

grow to formvisi oni es an
afterswupetnatmandd iassayabddrvale etraccoltmgoner (Ir 4ot i Vittey dample

a direct | SA assay. bri domas cret.i ng anti badies
was eI oot T Gilbel SR by 1y Shaken for
10 sdd | utionm oty idy aid iddy Spress nbapRearad-sdabl® bath.

EXAMPLE |1 8F5 AND 8C5 PREFERENTI AL GLOBULOVER BI NDI NG
AfterOAVPARED 1O VINGVER EREPARAT IBINSOqr £ B e )migmey A 1400

B.((1-42) To t lectiyvid
rpm) ’ditﬁleer%nrﬁ 1ye J%gst's o%g\}%dé (ﬁbaec(cl -%/de)é/ n%%ro%%tp%%%aursa?i ons
were used as well as freshly prepared A (I-40) as

,surrogates for nmononers. Two types_of experinents were
e) BlBEFF@EﬁE&.OnI ﬂfaaPFﬁéﬁgeTBEF?ngé , 5BB5 was tested for
- Ab gl obul oner selectivity by a Sandwi ch- ELI SA with
gl obul oner derived but confornmer non-specific MAb 64
500pY oIS AR BapupofeletsBl (0 p4ndNeurochemBt mer95@dyd to

21 AR A% A AR U LA baste, B oY1 2 e S v8s)
freshly dissolved in water and shaken (e.g. in Eppendorff
Thermo mixer, 1400 rpm), for 30 min, dialyzed 16h at 6°C in a
dialysis tube against 500ml 20mM Na Pi; 140mM NaCl; pH 7.4.
The dialysate was stored at -20°C for further use. 8C5 was

biotinylated accordingly.

f) Sandwich-ELISA for AfR-samples:
g) Reagent List:

1. F96 Cert. Maxisorp NUNC-Immuno Plate Cat.No.: 439454
2. Binding antibody:
Anti-AfR mouse MAb 6G1l, solved in PBS; conc.: 0.4mg/ml;
store at -20¢°C
3. Coating-Buffer:
100mM Sodiumhydrogencarbonate; pH 9.6



conformer selective antibody. This experinent is
described in Exanple 2.1 below. In a second exanpl e,
walemansdserl i n Exanple 2.2 bel ow, the oligoner PCT/US2006/046148

selectivity versus A (1-42) nononer and Ab (I-40)
nononer was exam ned by dot bl ot imunoassay. In this
experinment, 8F5 exhibited‘%referential bi nding to Ab
(1-42) gl obul onmer (conpared to a known anti body 4G3

4. BBppkhggt Reagshni Far EBJEARN BescBESDibghodedbwe@mbHom
iLmunj_zation with a |inear peptide A b (17-24) (Abeam
E?E:,N@aﬁbﬂﬁaaéggwﬁ)), as conpared to A (1-42) nononer

5. aggwehlrasconpared to AS (1-40) nononer. 8C5 was
tested in an identical Erotocol to 8F5 . EXAMPLE 2. 1:
DL IEOVER2 BEH ECTROTYYNEfF L MOROEE ONEWeANT P BODFHS 54 AND

. rat (1 0 ek, mg AS

T R R e
¢atl1Nd. 3. 3182kexaf;| sopxrd- propadol ) and i ncubated 1,5 h
at 370C . The _sol ution was evaporated in a SpeedVac

7. BRETstisPerdeBSPiB866SHF DMVBO (5mM AS st ock sol uti on)
ThemsrERbeowas 1gepMf ved1f or 020sseeqrds bo;ap80RiL.e + 0.5%
wat er bath, shaken for 10 m nutes and stored over
BFght at -20 0C . The sanple was diluted with 4 .5 ni

POY; . pH 7,4) and 0 .5 nl 2
o GETnAA)S TPRUERIE 5 nBrElaahes (0 20 sD8 coni ant) |

Fbeunivhuie Bast Nagabated BemM7Nhcat BRC.4di kohed:with
16 ni H%O and further incubated for 16 hours at 37 deg
€0 - 7 APBEPLE n§EOTRNBEASZ2PIS42) gl obul omer sol ution was

o.  BRNLLDYIRENLRE2OETR 8k-30QE0stkhB-3HPBERRKANT Was
concentrated to 0.5m by 30KDa centriprep. The

gonvearnatewdsMd NaHyEed  agamis VaSa Ral2ROR1ugsmic F68;
; JRHL . 4 overni.ght, at 6 . bsequently, the Ab
%?F22§’9F88§F' %‘QS%R mﬁ s%gre §% 8% %

oner “concentrate was centrifuged for
10. h@tinr4a) HO0CLer TheNSUpEr sgahadhrdastbltn abilgidbed
and stored at -20C
in 0.1% NH,OH conc.: 2mg/ml; store at -20°C
11. AR(1-40) monomer HFIP treated Standard Stock;
solution in DMSO; conc.: 21.7mg/ml; store at -20°C
12. biotinylated anti-AR mouse mAb clone 8F5; solution in
PBS; conc.: 0.24mg/ml; store at -80°C
13. Streptavidin-POD conjugate; Fa.Roche Cat.
No.: 1089153
14. staining:
TMB; Roche Diagnostics GmbH Cat.No.: 92817060; 42mM in
DMSO; 3% H,0; in water; 100mM sodium acetate pH 4.9

15. Stop staining by adding 2M Sulfonic Acid solution

Preparation of reagents:

The following protocol was utilized:

1. Binding antibody
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b ) Preparation of nmononer Ab (1-42) , HFIP
pretreated: 3ng human Ab (1-42), (Bachemlnc) cat. no.

woka368197er e di ssolved in 0.5m HFIP (6ng/ mM  PCT/US2006/046148

suspension) in an 1.7 m Eppendorff tube and was

shaken (Eppendorff Therno m xer, 1400 rpm for 1 .5h

at 37C till a clear soluti@n was obtained. The sanpl e
was dried in a speed vac concentrator (1.5h) and
rRswspEAdedGLnst3cR sblDVBGR shdoliluvteld:4€0, in coating
foll owed by ultrasound bath sonification (2 0 sec) and
EHEkPRg (e.g. in Eppendorff Thermo nixer, 1400 rpm)

for 10 min. 6m 20rM NaH2PO4; 140" Nad ; 0. 1%

Pluronic F68; pH 7.4 was added and stirred for Ih at
Room Béapkiaguireag®hé :sanpl e was centrifuged for 20mn

t 30 Th a

B o e s CERabB L PR o e e o) b pringy toe
BYoPkingnscoEk8zoptt704. aad4atomatenlqastaddédlamd at -
stirred_for e e |, owed in
%gh?rlfabéPF8n3Qﬁ gg@gkéngpgg %ﬂﬁugFPﬁugfg%osgpﬂgwater
ggpegggﬁAgga@@rgOsbgggg at -20. ¢ ) Preparation of

nonomner (1-42) in NHACH : Ing Ab (I-42) solid

powder (Bachen1|nc cat no. H 1368) was dissolved in

5m 9 (freshly prepared) (2ng/mn)
gnd |%%e {a gé ﬁaken %F ‘30 sec. at roomtenperature

to get zasciezaz) s§l ot Domed he sanpl e was stored at -20
OC for furt Prep |on of nono 40)
I ny hunﬁ&ibllkjf ]i‘ﬂg 1 t8ac ‘f]nc?ﬁle:ﬁa?ta ‘gercii—l-sfgl
was suspepded kB Qo@% l Bk 94696%1B%%SDGHSH@%b/hﬂ an
Eppendor ff tube. ube was shaken (e.g., in an

EppendorffAd%eﬁ%mlni&@@/mh4®@<¥p$§)fﬁ#ohﬂlgmeﬁlsgan@@¥d
(2 95hoSELER 13008, 00;alt .31 g Lo R
redHSBQAweﬂ—4m)4ﬁﬂho£&5@ﬁf2ﬂ—6&é@ﬂéﬂ solutlon) shaken
for 10 seg, 0||% 3 ( l 42 %%%ow%%n%%&%gtk%%fé;ted
ul t r asodn@dfatpl A p
standard stock solution to 440pul PBST + 0.5% BSA =
10pg/ml
~ Add 50pl 10pg/ml AR(1-42) monomer HFIP
pretreated standard solution to 4950ul PBST + 0.5%
BSA = 100ng/ml
¢c) AR{(1-42) monomer in NH4O0H
- Add 5pl AR(1-42) monomer in NH4OH standard stock
solution to 995ul1 PBST + 0.5% BSA = 1l0ug/ml
- Add 50ul 10pg/ml AfR(1-42) monomer in NH4O0H
standard solution to 4950ul PBST + 0.5% BSA =
100ng/ml
d) AR(1-40) monomer HFIP-pretreated
- Add 1pl AfRR(1-40) monomer HFIP pretreated standard

stock solution to 49ul PBST + 0.5% BSA = 430upg/ml
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After 10 mn of shaking (e.g. in Eppendorff Therno
m xer, 1400 rpm, the sanple was stored at -20 0OC for

wo moovloer7use. e ) Biotinylation of anti-A b nORPSEUNBNG6/046148

8F5 : 500 m anti-A b nouse Mab 8F5 (0.64ng/ M) in PBS
were added to 2m 20ng/m Sul fo-NHS-Biotin (Pierce

Inc. cat.no. 21420) freshl y! dissolved in water and

shaken (e.g. in Eppendorff Thernmo m xer, 14 00 rpm ,

for 30 Mgy a8l yizedidlell atg @0Qd)n mordinalry IR R yhestreated
agai nst 500m _ 200M Na Pi; 140rM Nadl ; pH 7.4._ The

di al ysiraandagsl sdid ot L0 HoPBT thédt W E£58C5 was

bi ot i rhydﬁ/;ﬂ) accordingly. f ) Sandwi ch -ELISA for Ab
-sanples:i='g Reagent List: 1 . F96 Cert. Maxisorp

NUNC- |4t 5018t 6 0Pat/mINGAS (143995 ancnomeR] At IR) pretreated

ant i body: tji-A_b nous a., ed { n.PBS;, cone:
0 .4yl ncgnrsd( ﬁ%l%lqrégz%@b%r’eqﬂjcopﬁqvﬁg d—%u‘f f%%erp:* -
100"M Saghigimydr ogencar bonate; pH 9 .64 . Bl ocking
Reagent for ELISA; Roche Diagnostics GirbH Cat. No.
1112589 5 . PBST-Buffer: 20vM NaH2PO4; 140nM Nad ;

% Twee . pH 7.4 6 . Al bumn bovine fraction V ,
E)értgaf%e%%%éfférhege\?%s’erva Cat. No.: 11926.03; store at 4C.
7 . PBST + 0.5% BSA-Buffer: 20V NaH2PO4; 140rM NaCl

ON 05% Tween 20; pH 7. +k0. 5% BSA 8 PBS%bJBS?il\‘/IEﬁIa%h o

-g) obul omer St andar d °6Ck: sol ution In
IBraMact ; pH7.4; cone: 10.77nmg/m; store at. -20 0C 9
Ab (1-42) nmonomer HFIP treated Standard Stock:

1 2ml S 0 ml
100ng/ml

2 0.633ml (1) 1.367ml
31.6ng/ml

3 0.633ml (2) 1.367ml
long/ml

4 0.633ml (3) 1.367ml
3.16ng/ml

5 0.633ml (4) 1.367ml
1ng/ml

6 0.633ml (5) 1.367nl
0.32ng/ml

7 0.633ml (6) 1.367ml
0.1ng/ml

8 Oml 2ml
0.0ng/ml |

1. Primary antibody: biotinylated mMAb 8FS:

The concentrated biotinylated anti-AR mAb 8F5 was diluted
in PBST + 0.5% BSA-buffer. The dilution factor was
1/1200 = O.2ug/mi. The antibody was used immediately.
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solution in 3nmM NaH2P&X4; 21 mM Nadl ;
F68; pH 7.4,

0. 1% NH4OH cone:
(1-40) nononer

in DMBG cone:

PBS; cone:
tr avi di n- P
?08 %%3?\13%63&%
Necon®28E(Re0:s
SuPfeniatagi-d Selutioon lpedysratilonngf steagertls.quties of
efleld Lzeds 1

Stock solution and dilute 1:400

ant

ioblany

reagi ¢
TThgs 1o

cone. :

RS ea

0.45nmg/ M ;
2mg/ m

conj ugat e; 7
ing: TMB; Roche Di agnostics GrbH Cat.

420 avi PMEPODR YRR

store at

ore at
bi oti nyl ated anti-A b nouse mAb cl one 8Fb5;
0.24ng/ m ; store at

Fa.

store at
wQ keoa@y4onononer i n NHAOH St andard St ock

0. 15% Pl uroni ¢

-20 0C 10. Ab
sol ut POTYURI006/046148
-20 0C 11. Ab
HFI P treated Standard Stock
21. 7nmg/ M ;

-80 0C 13.

Roche Cat.

sol uti on
-20 0C 12.

No. :

solution in

el 150G in
sodi um acetate pH'4 .9 15. Stop staining by addi ng 2M

Bi ndi ng

D locat ithg uffeenmt2tedBllatkilngereagentin MRsTSEGMEer .
in 100, water to prepare the

BrScking

- 200C .

a2y PR G Y AR R B 6 Meardy Aok O
Ty bullomeons tadd @red sedl ol eerosrid@5QoTutRBET +7s@. 5%

BSA =.100
Immedia

Sample Plate Setup:

RIS

e

reag

LS

il6n 14id 99Cor e

UgEi qiuBestigtelom at

Dilute 3m bl ocking stock solution with 27m
wat er for each plate to block. 3 .
3ol §tirdmsng FOLlusg o I¥B): - gl obul oner - Add Ini Ab

Ab St andar d

ri%/m b ) A (1-42) nonomer HFIP-treated

(Note that all standards are run in

duplicate)

1 2 3 4 5 6 7 8 S 10 11 12
A| 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 { 100 | 100 | 100 { 100
B|31.6({31.6(31.6{31.6{31.6(31.6(31.6}31.6{31.6{31.6|31.6|31.6
Ci 10 10 10 10 10 10 10 10 10 10 10 10
D|3.16(3.16|3.16(3.16|3.16(3.16|3.1613.16{3.16(3.16|3.1613.16
B 1 1 1 1 1 1 1 1 \ 1 1 1 1
F10.32(0.32{0.3210.320.32{0.32|0.32]0.32(0.32({0.32]0.32|0.32
G{¢0.2/0.,2(0.2{0.1(0.2]0.2/0.2{0.2]l0.2]l0.2}{0.2(0.1
H0.0]0.0/l0.0/0.0{0.0}0.0/0.0(0.0/0.0/0.0/0.01]0.0

Procedure Utilized:

1. Apply 100ul anti-AfR mMAb 6Gl solution per well and

incubate overnight at 4°C.
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- Add 1O A (1-42) nononmer HFIP-pretreated standard
stock solution to 440m PBST + 0.5% BSA = 1Ong/m -
weda 78602 | Org/ M Ab (1 -42) nononer HFI P pr et r pet/@82006/046148

standard solution to 4950 m PBST + 0.5% BSA =
| GOng/mM ¢ ) Ab (1-42) nongmer in NHAOH - Add 5m Ab
(1-42) nonomer in NHAOH stahdard stock solution to
995m PBST + 0.5%BSA = 10Omg/mM - Add 50m 1Omg/mM A

2.  Pisg2ydmbienentiippadyd Ge 1sttamdaredics elagthi dha ovedd50

. R + Q..5% = Qng/ . d AS (1-40) nononer
with ﬁEI%L-lpP%tS%e—oaBt%gge-r kgidfﬁ%mrglﬂﬁsz'l - 40§ nononer HFl P
3. et peaad icakdaiod 1atieek pral widlan s 498uR2BIT oh Q5%

BSA = 430ng/ m - Add | Om 430 ng/m Ab (I-40) nonomer
room yPeFEEtEEat ed standard solution t o 420 m PBST + 0

D:3 U BSRYE lo1OW Mo B ofa :
* r?ol%gréglré ﬁllglePlb&r etrgz?tlélﬁgjtqla%%ardasso uthlrgor‘{é?log Xé%% m
250u1PBSPT+BOffeyx WhBSA tin@Eng/ nl Standard curves : No

o 3RSk BRI Q.S SRS Qe oty S0 d0tagird
of stand@fdls tONGhd Aale.633Mcu3kel 2h 3@7Hoom temperature
and overnight at 4°C.

6. Discard the standard solution and wash the wells

with 250pl1 PBST-Buffer three times.

7. Add 200ul primary biotinylated antibody 8F5 solution
per well and incubate 1.5h at room temperature.

8. Discard the antibody solution and wash the wells

-with 250ul PBST-Buffer three times.

9. Add 200ul1 label solution per well and incubate 1h at
room temperature. '

10. Discard the label solution and wash the wells with
250ul PBST-Buffer three times. |

11. Add 100ul of TMB solution to each well and incubate
at room temperature (5-15min).

12. Observe staining and apply 50ul of the Stop

Solution per well after beginning of background staining.

13. UV-read at 450nm.
14. Calculate results from standard curve.
15. Evaluation

The results are shown in Fig. 1 for the antibody 8F5 and in
Fig. 8 for the antibody 8C5. @Log EC50 values are
significantly lowest for the AR(1-42) globulomer antigen
(1.958) compared to reduced values for two differently
prepared AR (1-42) monomers (2.745 and 3.003 respectively)and
AR (1-40)monomer (2.825). These data indicate about 10 fold
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3. 16ng/m 5 0. 633m (4) 1.

633m (5) 1 .

W@ Bmoc4d72

367m O .
Ing/m 8 OmM 2m O.

367

Ing/m 6 0 .

32ng/m 7 0. 633m (6) 1.

Ong/m 1 .

Pri nBCT/US2006/046148

anti body: biotinylated mVMAb 8F5: The concentr at ed
bi otinyl ated anti-A b mAb 8F5 was diluted in PBST +

0. 5% BSA- buf f er.

ng/ m .

The dilutf®on factor was 1/1200 =
The anti body was used inmediately.2 .

0.2

Label

selediaagent of Resansidvt BFS Jlorepiravildian-) PADobanjcugat &ersus AR

| yophilizate in 0.5m water.

Add 500m gl ycerol

and

(1-429menemgy .- \quots of OO | at -20 OC for further use.

Almos%j lﬂ%

ution factor

t, C r fof
IR Coan ) Syl LIRS ana

are sBioaimiimg FSgl.utg.on TMB: M x 20m 100nM sodi um acet ate

pH 4 .9 with 200mM of the TMB sol ution and 29.5 |
Use i medi ately. Sanple Plate
standards are run in dupl i cat e)
| OOM anti-A b

per oxi de sol ution.
(Note that all

Set up:

Procedure Utili zed:
EXAMPIAH) 2t-i20n PeCOMER SFAE

Bl

3%

OF HONQGHONAL AR ROPY 8F5

AND 895scard the anti body sol ution and wash the wells with
250m PBST-Buffer three tines.

-Disc&Anitriaai felofelfl nidbrigic Rttt s2h At glodmlicarpe st ot

blot method: Comparigon of 8F5 and 8C5 versus 4GS8.

3.

Add 260m bl ock

Serial dilutions of AR (1-42) globulomer, APl-42 monomer and

AB1-40 monomer were made in the range from 100pmol/upl-

0.01pmol/pl in PBS. Of each sample, 1lul was dotted onto a

nitrocellulose membrane.

The mouse monoclonal antibodies 4G8

and 8F5 (0.2 pg/ml) were used for detection with an anti-mouse

IgG coupled to alkaline phosphatase as secondary antibody and

the staining reagent NBT/BCIP (Roche

Diagnostics,

Mannheim) .

200 The detection signal was analyzed in its intensity (reflective
density = RD) via a densitometer (GS 800, Biorad, Hercules,
CaA, USA) at an antigen concentration of 10pmol. At this
concentration for every AP-form, the measured reflective
density was in the linear range of the densitometer detection.
25 The other antibody 8C5 was used in an analogous protocol. The
results are shown in Table 1 below:
Reflective Density ( RD )
[ 10pmol ]
AR(1-42) AR(1l-42) AR (1-40) Ratio Ratio
globulomer monomer monomey RD AR (1-42) RD AR (1-42)
globulowmer / globulower /
RD AR (1-42) RD AR(1-40)
monomexr monomexr
8F5 1,6 1,1 0,1 1,4 16,9
8C5 ;3 ; 0,3 5,1 4,1




4 . Discard the bl ock solution and wash the wells with

250 | PBST-Buffer three tines. 5 . After preparation
wobkoswessdar ds, apply | OCOM per well of standarBST/US20061@46148

pl ate. Incubate 2h at room tenperature and overni ght

at 4 OC. 6 . Discard the %%andard sol ution and wash

the wells with 250 mM PBST-Buffer three tines. 7 . Add

200m  primary biotinylated antibody 8F5 sol ution per

f 4G8

| well3 and infcubatell .5h at Pcbmtgnperatute. 8 . | 4,2
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D Scard the antibody solufion and wash the wel IS with
250m PBST-Buffer three times. 9 . Add 200m | abel
Table 30| nitscoimiperivelds and -rhenbiiceiiblh &t ABDQM h@IHRer alndl 51-42
monome}Q TheDA$eariditdteohalrel cslghiittgn aanthenwastiot b2 asekdtsion signal
of ABiwi2 lyl2B@larer RBETaBUfRenorcheee rebpmsivdlly. apod ol @rdmenf
TMB solution to each well and incubate at room
tenperature (5-15mn) . 12. Opserve staining and apply
S0P 3G LW 2%t o PSo [ARIVEN LisEi Liks! Ilnéiﬂtcéitebégiaﬁ;nif%ﬁ@_ﬁnd
805 <PRGKAN QURGE StaiNi ; ~l;gad m,_ 1 .
scgﬁgulagg%resuthﬂgfgﬁgg g¥ 5?% gﬁ%léEQ%%tF)é§hnﬁgﬁﬁﬁ%ly
availphd er esuilit-2 Lfarle 42 owmtilivoliyg tol 41Gar, tvihe cintialpedyt o8BS (17-
.and in Fi,g. 8 for the antibody 8C5. .Lq 0 val ues
24) (1aFe_'siag&il?’ieé‘gnﬁ%g"ie&ﬁéﬁr f%‘rox{enépﬁ?llffll%égg’gl SE@ Gme 8C5
show anpirgee rehc@58)o YR adrid hedueed RUeS fp%m 2 ¥¥nomer
differently prepared Ab (1-42) nonomers (2.745 and
(see godygny d9peerppaiey ) -dndeAFUELLA0 P snvisdrees( 2 25)ference
£ These ta g ?% t f ol ctui.vit f
or 930 bgg% SIE%@]?%%%IASI € %25“3%008&%2%@ ) SoteRe S 1243)
versusphoger.. Ahmest tiwderitipcatede ddntld nae se lebtrdiviied ewi iver
stand%@%lQ%%ys%%%l%n%esult in the production of fewer side
effects upon use of 8F5 and/or 8C5, as described above (e.g.,

plague binding).

EXAMPLE IIT

BINDING OF 8F5 AND 8C5 TO Afs(1-42) FIBRILS

Since 8F5 antibody was generated against soluble
globulomers, it was hypothesized that 8F5 should not bind to
deposited plaque or fibril material. Therefore, binding of
8F5 to polymerized AR fibril suspensions was tested as

described in the following example:

- Preparation of AR(1-42) fibrils:

lmg Af3(1-42) (Bachem Inc., Catalog Nr.: H-1368) was dissolved
in 500ul agueous 0.1% NH.OH (Eppendorff tube), and the sample
was stirred for Imin at room temperature followed by 5 min
centrifugation at 10000 g. Supernatant was pipetted into a

new Eppendorff tube and the AR(1-42) concentration measured
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are shown in Fig. 8 . EXAWPLE 2.2: OLI GCOMER
SELECTI VI TY OF MONOCLONAL ANTI BODY 8F5 AND 8C5
WO g os49nt nat i on of Ab nonomer agai nst Ab gl obPCDIB2008§46148
dot bl ot nmethod: Conparison of 8F5 and 8C5 versus 4G3
Serial dilutions of Ab (1-42) gl obul oner, Abl-42
monomer and A bl -40 nononmef® were nade in the range
fromIOOpnol/ mM- Odpnol/ M in PBS. O each sanpl e,
accordinghas @atdEdrentrct diid eerldnilresd aremy=ane. (Bte RAD
nmouse nonocl onal anti bodies 4G and 8F5 (0.2 ng/m)
Inc. REESYUSPEPIEGGt-ection with an anti-nouse |1gG coupl ed
to al kal i ne phosphat ase as secondary anti body and the
st ai ni ng reagent NBT/BCI P (Roche Di agnostics,
100 pIMVerfntegiig £ rEwénlde tpecttaoreds iAgh@l - 4Rds sedalbjized Ward t s

intensjty (reflectiyve |y = RD), i densijt ter
neut i dd %50 Wb A A aeraRd Uil Mt i T
follBRNT G rat i afo {3t oA t7 1 rivonreemratiaan frifubated

every Ab-form the neasured reflective density was in

for eFiamedr ahgd 7 Thenfe Ranterdtse detiéititon. 1 Oa/Ig) -
#{]?@qr b NAS ' 00 tocol .

The e rnesutdtts%%%ée shown iér?'%gbc} gk%r]b%q?ﬁgé}%llgq o, 7

resusbendedl whaldl e Ol DiGof iNgHRRGON IofordhtNaQl ; pH 7.4 under
. b-anti bodi es of [.-40 nbno nd l,- 42 noner. .The

1 iy G b R W G GO e d A s P e Figat 1D

(1omidet ectdowy)si gnalcf AH AR iHPHOMRpathAe 4Zhis

nmonomer, respectively Abl-4 O nononer. In_particular,
1

resusprNAEBEy PHaiuLe iWRR dareating. gl ahe damahow il

by SSth ( \ e
susp QL PG, Pl A L T Y e
100009 A WrHel Buhndtiarg. ,was |dnmearageiquehice)arddvbrand the
cina R e ot o e e Bt et
DH7 . 4 GIRArE rlirft MeNsStisnd on as Wt ex@sniakdd ef eXEngetHrof the

gl obul oner bi ndi ng versus A b40 (colum 5 ; conpare
sampligg wpre stored at -20°C in a freezer.

80ul fibril suspension were mixed with 320pl 20mM NaH2PO4;
140mM NaCl; 0.05% Tween 20; pH 7.4, buffer and stirred for
5min at room temperature followed by sonification (20 sec).
After centrifugation (10min, 10000g), the pellet was
resuspended with 190pl 20mM NaH2PO4; 140mM NaCl; 0.05% Tween

20; pH 7.4 under stirring in a Vortex mixer.

- Binding of Antibodies to AR(1-42) fibrils

10pl aliquots of this fibril suspension was incubated with:

a) 10pl 20mM Na Pi; 140mM NaCl; pH 7.4

b) 10pul 0.1pg/pl mMAb 6E10 Signet Inc. Cat.#9320 in 20mM

c) NaH2PO4; 140mM NaCl; pH 7.4

d) 10pl 0.1pg/ul mMAb 4G8 SignetInc. Cat# 9220 in 20mM Na Pi;
140mM NaCl; pH 7.4
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versus 4.2) . These two inproved binding selectivities
over standard 4G should result in the production of
wo evenedrzie ef fects upon use of 8F5 and/ or 8CS5PCHEHES2006/046148
descri bed above (e.g., plaque binding) . EXAVWPLE 111
BI NDI NG OF 8F5 AND 8C5 TO A (1-42) FIBRILS Since 8F5
anti body was generated agafhst sol ubl e gl obul oners, it
was hypot hesi zed that 8F5 should not bind to deposited
e) 1oplagueugyuiihmib srsersab) Theretmr®a bipndiegmufN&ED; pH
to polynerized AS fibril suspensions was tested as
7.4escribed in the foll owi ng exanpl e: Preparation of AS
(1-42) fibrils: Img AS(l-42) (Bachem Inc., Catal og
Nr.: H1368) was dissolved in 500m aqueous 0.1% NH4COH
Samp I(d=p pendorifrfeuthaie)d fand 20ie sfail °€ waF istarlned-Heorsdupes

at room tenperagture fall y 5mn centrif tion
vere SeOAmI SPSIRL s, L0 LB S SRR
contEppefad dnhsirand oAy (fhradd)i GoReam rajlilacted and

- measuredaccording to Bradford protein concentration
mixedqggidih (3 QRAPITRACE Sap s RWdiae) Theooedliss fraetions
f f ) ut-i ne i
vere R P TR bl e N e 7 i Tl =
undexbyl 20hrHGt 1o jady uist PV tdex Tinecesanfsdlel oveesd iic ubat ed

for another, 20 hrs at 37C and_centrifuged (1.Om n
Centrfd‘{j&ﬁ&)mn ()‘%JIﬂ:)!er(’joaocoaorﬁCE Wagﬂ%ﬁ ]&}@eg)eglr%ueR%ew T%ril
resudi®ldgig res degmnid) 200 1d 0 dO NaHAP Q% 54 4QpdMdn 20 ;

C; pH7 .4 under_1 mn stirring on a Vortex m xer
PH 7 4|k ba}n%e?ﬂlrverd;gla%iwl(@ﬁwﬁ%%d@@e?- After

di scardi ng the supernatant, this resuspendi ng

procedure was repeated, and the final fibril
-8SDS sRIpe sy sipun down by anot her centrifugation (IO n,

1000Qg) . The supernatant was once agai n discarded and

the final pellet resuspended in 380mM 20rvM NaH2PO4;

Supeﬁﬁggﬁﬂ€§K3ﬂd resuspended pellet samples were heated for 5

min at 98°C and loaded onto a 4-20% Tris/Glycin Gel under the

following conditions:

SDS-sample buffer: 0.3g SDS; 0.77g DTT; 4ml 1M Tris/HCLl pH
6.8; 8ml glycerol; 1lml 1% Bromphenolblue in Ethanol;

add water to 50 ml 4-20% Tris/CGlycin Gel:Invitrogen Inc., No.:
EC6025BOX

running buffer: 7.5g Tris; 36g Glycine; 2.5g SDS; add water
to 2.51

The PAGE was run at 20 mA. Gels were stained by Coomassie

Blue R250.

Results:
Coomassie staining of SDS-PAGE indicated the presence of heavy

and light chains of antibodies predominantly in the
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pH7 .4 under 1 mn stirring on a Vortex m xer.
Aliquots of the sanple were stored at -20 0OCin a
wo e@emer72 80 fibril suspension were m xed w POT/BRENG/046148

20mM NaH2PO4; 140mM Nadl ; 0. 05% Tween 20; pH 7. 4,

buffer and stirred for 5mpn at roomtenperature

foll owed by sonification @ 0 sec) . After

centrifugation (1 Orin, 1000Qy) , the pellet was
superrasispestietha £ bADD msmcwamlm 1AW 2) , the

0. 05% Tween 20; HZ7 4 nder stirri \V(
remalfm%rfol brig RHSREOF AN T %"&?dés Ned ;’?ﬁt%‘z Q:L}%ﬁ?c?(%
materié&nw541é“§i§ooéhéﬁiﬁgf%?ft%ﬁéﬁﬁ?ﬁnﬁmémuM@ﬁ Albetdated . 5

kDa.. |mncc@1w@$tm CerViBS 6819 & yne?theE. a@% Afﬁg%%l??malz?fmﬁi
Na o l S | re
o gl ST AR a8, 50, | B mlate

or onIﬁK%arw}y7(4@e )l&ﬂe15C)Flg@r¢n2)n@@&p@?@d(@@5ylbﬁil

200M N a Pi 7.4 Sanpl es were incubated
bound f 2Rt (13"7%@ = ngi‘Lg‘;}r‘?h sanpl es were centrifuged

(10 min at 10000g) . The supernatants containing the

unbound anti body fraction were collected and_m xeg
The redsbigeObihdsns- PAGEibuApl ByBaffeetaTHas pgrpepated from

SDS-P @féh%ﬁy§ ngﬁggsgrﬁ%ghtggnkegfgﬁkE@Eaﬁgﬁsft 4aMies

mn stirring in a Vortex
from Bh¥ehebol| @mdnbyfcehér afmghbdmas( fonthe 1@@@@) bouffeand
final E\gl |l ets were resu

the suncRMRRGLF: T265507Tuebn S0.CHirod BAPPEP.ARA"Sof VEd

follo Qné Qg}m§p§ PAGE buffer. -SDS-PACGE anal ysis
rnatants and resuspended pellet sanples were

heated for 5 mn at 98 0 C and | oaded onto a 4-2 0%
ris/Ad.ycin_CGel  under e foll ow n ,d Arons on RD
FlbIlI éﬁﬁpg %bf f&f th-'IO?g SB@flbﬁll f'f@tlfﬁ' /({ ml %—cﬁ ¥

supernaéghi fractlon)

The following values were obtained:

antibody TFibril bound Ab
fraction

6EL0 98%

8F5 16%

8C5 21%

These data indicate a significant reduction of bound 8F5 and

8C5 compared to standard antibody 6E10.

EXAMPLE IV

PREFERENTIAL BINDING OF ENDOGENOUS AR(1-42) GLOBULOMERS
COMPARED TO AR (1-40)

Based upon the oligomer concept of Af, it is important

that anti-AR oligomer antibodies also can demonstrate
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6.8; 8m glycerol; Im 1% Bronphenol bl ue i n Et hanol

add water to 5 0 ml| 4-20% Tris/dycin CGel :lnvitrogen
WO p@7/064902 . EC6025BOX runni ng buffer: 7 .5g TrPET/US2086046148

A ycine; 2 .59 SDS; add water to 2.51 The PAGE was run

at 20 inA. Cels were stainﬁ) by Coomassi e Blue R2 50.

Results : Coonmssie stainifig o f SDS-PAGE i ndi cat ed

the presence o f heavy and light chains o f anti bodies

prefqm@@&mﬂlnéqmd}mgn ftd:reﬂiﬁpe(rM?éntolagforrtdm firbnidvo, in

nsi on t.he renalnln fibrj
partlcu %HS|oﬁ gﬁﬁﬁgd4&3 éé%ﬂﬁqﬁy TR %qMﬁQQE
patleaaltm st g rpd bfdemdewmfg 2661 1Aeha s@edie% kRr lak (1-
contrast to 8F5 and 8C5, other anti-A anti bodies did

40) igofusspodiug iCHemRPeIdIiehE@EoRet 9L EREO thezlt of AD
via N%hﬂ@k@(%ebg%ﬁ %%lﬁlparA} L&%g%l4la?%25 lgFu%é%% FF is

conpared to fibril bdund fractiord (Tané
assumedTrh;élarteltmq%eNlSiAdd]mgvm@lf illomiclr tAyRIE -Alzet a_n/\la:?elatlon to

28 (-4, MBI a DI B Valia i Pnd Moy FEHAHE GF ¢ he

Al zhedfeirb 0dises sien tﬁ&éfmﬁﬂu|4@QV%@(QHQOU&%ti%p%kﬁﬂh%%&tant
fractions and cal cul ated according to the follow ng
FOT of GEACALVE BRCEASOURE A If e fioen 43 ARDOSSAIG. DHABOSS -

| + S fr on/
é%£€%£ﬁ&§%%ng vaFﬁ2§£ﬁg%g'gE?§in g:gﬁﬁﬁyé%kgggﬂ
Alzhejimgirc st ®igesisgniphicdantc & educ triatr entfs @dmmdwﬁﬁs am&c&C&he

resuIERERERET AL TBPBENG CPOERBORENBES RSop)- 43) oan be

conclGE@EUtGNERgF@OMBQREDH@§OQ %HV%%ka%@s%@e%p%% e ibodies

) ol i goner concept o f A i s inportant
like 6E10 because 8F5 detects a hlgher ratio of AR(1-42) over

less aggregating Af3(1-40). This advantage will allow one to
more selectively diagnose and neutralize AR(1-42) type

oligomers in MCI and AD patients.

A) ENDOGENOUS AMYLOID £3(1-42) AND AMYLOID R(1-40) LEVELS IN
CSF OF MCI AND AD PATIENTS AFTER IMMUNOPRECIPITATION WITH
OLIGOMER SELECTIVE ANTI-AfR MURINE MAB 8F5:

Immobilization of anti-Aff mMAB s to CNBr-activated Sepharose
4B: '

a) mMAb 6E10 Signet Inc., Cat.no. 9320

b) mMab 8F5

0.4g CNBr-activated Sepharose 4B (Amersham Pharmacia Bio-tech
AB, Uppsala, Sweden, Inc., No.: 17-0430-01) were added to 10ml
aqueous 1lmM HCl and incubated for 30min at room temperature.
The CNBr-activated Sepharose 4B was washed three times with
10ml 1mM HCl and twice with 10ml 100mM NaHCOs;; 500mM NaCl; pH
8.3. For each of the immobilized antibodies, 100ul CNBx-
activated Sepharose 4B Matrix were added to 950ul 0.5mg/ml
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that anti-A b oligonmer antibodies al so can
denonstratepreferential binding for Ab (1-42)
w@biogoemrs i vivo, in particular, over Ab (1-4B)T/UR2006/046148

MIld Cognitive Inpairnment and AD patients. The concept

of lowering A (1-42) species over AS(l- 40) is used in

a therapeutic approach fof%the treatnment of -AD via

NSAI Ds (Weggen et al ., Nature 414, 212-216 (2001)).
anti-AR mMMABSSOE dhain t hoere NEM O, WMHOOMM dleetl ;APH 18-.452)

inrelation to Ab (1-40) dis t he best efflcacy in
AFEet (heh (b IR G S BT TR SELES LT V95 1 Ab

centrféxlx?%a £aLignis ANPPSEEny. f othan Set@sii veodher apy as
as for diagnostic purposes. An anal ysis was

Ethan@mmmmdlwmm IBECGam 005 NAE1Al Hieidver Pubiisdases
added Pt pat S%a”&' pat L ent S, dé‘b e Eﬁ@%ﬁhf fefl'r”éf SHGHn

Ahddeser can e concl uded
tempef@@&r§F5 Tias anthj ok mMan$agbanwee @@mphesbmdres I|ke
6E10 because 8F5 detects a hlgher tio of Ab é%h 1
centrifiegeq eEQT aFf§tRgak i h AT (320 Sshedi 3 B Y P

phe k gniogecsel ggtyvely ﬁé%ﬁ@sgtéﬁ aeytregla ze
20mi ﬁ%ﬁ%ﬁb )1%ype o%?gonggs in MCl and AD pa??ents f
sampl mm%a@ sy (244 g ARDS A Lk D8 (10 40) 0 %Evé&sal
F OF MCI AND AD PATI ENTS AFTER | MMUNQPRECI PI TATI
Conce‘éﬂ TP OLI GOVMER SELECTI VE ANTI - AS MURI NE MAB 8F5 :
I mobi lization of anti-AS niVAB"s to CNBr-acti vat ed
Sepharose 4B: a ) nvAb 6E10 Signet Inc., Cat.no. 9320
b ) nmvAb 8F5 0 .4g CNBr-activated Sepharose 4B

Trmun Lsham Pharmaci a Bio-tech AB, Uppsal a, Sweden,
————-éﬁﬁgi—$&r*—i7*ﬁ430 01) were added to 10m aqueous I nmM
HC and incubated for 30mn at roomtenperature. The
) &%&% %%hbyg Segharose 4B was washed three tines
a ﬁE/ﬂ?ﬁ &nd twice with 10n 100MM NaHCO 3 ;
) RdfRVBNgCl sephlaBoge For each of the inmmobilized
anti bodies, 100OM CNBractivated
2004l of the human Cerebral Spinal Fluid samples were diluted
with 200pl 20mM NaH2P04NaH2P04; 140mM NaCl; 0.05% Tween 20; pH
7.4. These samples were added to 2ul anti-Af mMAb-Sepharose
Matrix and stirred for 2h at room temperature. The samples
were centrifuged for 5min at 10000g. The supernatants were
discarded and the anti-AR mMAb-Sepharose washed twice with
sopl PBS, stirred for lmin and centrifuged (5min at 10000g) .
The supernatants were discarded, and the Sepharose beads were
now sugpended in 50ul 2mM NaH;P0,NaH2PO4; 14mM NaCl, pH7.4,
followed by lmin of stirring at room temperature and 5min of
centrifugation at 10000g. In a next step, the anti-Af mMAb-
Sepharose beads were treated with 50ul 50% CHaCN; 0.2% TFA in
water. After 10min shaking at room temperature, samples were
centrifuged 5min at 10000g. The supernatants were collected
and transferred to 1.5ml Eppendorf tubeg. Samples were mixed

with 50pl water and evaporated in a Speed Vac concentrator.
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Sepharose 4B Matrix were added to 950 ml O .5ng/m a
rati-A b mVAb solution in | OOraM NaHCO 3; 500rvM Nad ;
wW@kh0B/08197Af t er 2 h of shaking at room tenper at BEBUS2006/046148

sanpl es were centrifuged for 5mn at 1000Qg. Then,

500m 100nM Et hanol am ne; _.100mM NaHCO 3; 500rM NaCI

pH 8.3, buffer was added £6 the beads, and sanpl es

were shaken for Ih at roomtenperature. The anti-A b

The pezﬂ\llode)t Sesp@are@essahwé@simet/el Cedt rECoeEd $loaksmi hort10min

and washed tines, Wt
at rogy cBR g e BT 0 D a SRD A Lahpy 2glucion
and 7¥GLE §@ﬁ@lﬁéﬁﬁﬁuhﬁHQ®@nng1%©¢Mumaalld@ 0850 TA2%nf boal pH
concentration. Inmunoprecipitation: a ) nmvAb
7.4. BEL10-Sepharose b ) mvAb 8P5 - Sepharose 200m of the
human Cerebral Spinal Fluid sanples were diluted with
200m 20mM NaH2PO4NaH 2P0 ; 140vM Nad ; 0.05% Tween
20; pH 7.4. These sanpl es were added to 2m anti-A b
mVAD- Sephar gose Matrl
Samglfgng Ae cLeFREMEnAH] Abra ..‘ fadhase | S
Form31mﬂgﬁF The supernatant s were discarded and the
anti-A b mvAb- Sephar ose washed twice with 50m PBS,
a)é% ééﬁgeﬁer1hnb§Fanm§§QEr%£Hﬂggt(§Hhﬁn§ﬁré998ggition
e supernatants were di scarded, and the Sepharose
beads were now suspended in 50n 2nM NaH 2P04NaH2PO4

4 , PH! .4 IIo fsi in t
iagm{\g%ewgfﬁrgl%\%e g\%fz’%’ﬁ{[ uga]tq?%ﬁﬁ(%“t’ Iq%g
kaca; n@Xb5%tﬁoeehhgoaan Ab. nWhlsSephanesalmeadSn was
were treated with 50m 50% CH3CN; 0.2% TFA in wat er..
b@k@n fori RasfukrhgERESPoBnPREnpeKERUFBLOsARFPEREWERELNT

1 F?{léw gd Smin at 10000g. The supernatants were

‘ ecte and transferred to 1.5m Eppendorf tubes.

b) SﬂnpbBSem/Er gnniC8Bdsainphe50af trat emmandpeeappratedonn a
Speed Vac concentrator. The pellet was redissolved in
4m  70% HCOOH, shaken for 1Omn at roomtenperature

apflpnedt FabimzedeWabbvébient Mofelispgebetiugd were taken for

analysis.

Sandwich-ELISA Protocol Used for the Determination of
AR(1-40) in CSF

Reagent List:

1. F96 Cert. Maxisorp NUNC-Immuno Plate Cat.No.: 439454
2. Binding antibody
Anti-AfR mAb clone 6E10; Signet Cat.No. 9320; conc.:
0.4mg/ml Bradford (BioRad); store at -20°C
3. Coupling-buffer
100mM sodiumhydrogencarbonate; pH9.6



and 720m 20nM NaH 2P04NaH2PO4 ; 140vM NadCl ; 0. 05%
Tween 20; pH 7.4. Sanples for the Determ nation of Ab
W@ b6040y4971 1- 42) NMononer Forns in CSF. a ) Ab- CBOTL/E@R1006/046148
CSF- sanpl es w thout imunoprecipitation: 158m CSF
were diluted with 342 m 20rM NaH 2PO4 ; 140vM Nad ;
0. 05% Tween 20; pH 7. 4. TA#s 1:3.16 dilution was taken
for Sandwi ch ELI SA' s and taken into account during '
4 . ENedkiatd @eadent Abex CELESA ; | RoOSF-Biagihest ads eBnbH
I mmunopreci pitation: Sanples fromthe above-nenti oned
WRlod¥uf el%\ggr% 89 aken for analysis. Sandwich -ELI SA
s POt OseEsllsed for the Determination of A-5CL-40) in
CSF Reagent List : 1 . F96 Cert. Maxi sorp NUNGC I nmuno
ROt V@ALP0.NoH2 PA39 454 0P, NBCAdi Ag0aft FHEER ASti PR7b%

C e..6 ignet Cat. No. 9320; cone: 0.4ng/m
6. %ﬁg f%ér)g %%gr‘(géd(? store at -20 0C 3 .
Apuplting- @@Ii@rpd\@&ﬁw spdtbahydapogéncarbohade; pEOreocdt -
B(I:ocki ng Reagent for ELISA; Roche Diagnostics GrbH

No. : 1112589 5 . PBST-buffer 20rM NaH

DANMF2BY g&lgrrMNaCI 0. 05% Tween 20; pH7 .4 6 . AS
7. BF
(1-40)" St andard Ab I-40) solid powder; Bachem Cat.

Aot 1-M31104405t prebat pAhcnqiﬁxnmtv.nﬁryfaﬁ@vb§a9utlon in

g%%hi?%ﬁcfﬁ éoé?g 2hi 0. osgﬁgjhrlfy purt i ed;
Signet Cat.No. 9130-005; store at -20°C
8. Label reagent:
anti-rabbit-POD conjugate; Fa.Jackson ImmunoResearch
Cat .No.: 111-036-045;
9. Staining:
TMB; Roche Diagnostics GmbH Cat.No.: 92817060; 42mM in
DMSO; 3% H,0, in water; 100mM sodium acetate

PH 4.9
10. Stop Solution 2M Sulfonic Acid

Protocols Used For Preparation of Reagents:

1. Binding antibody:
anti-AR maAb 6E10 (Signet Inc, Catalog # 9320) is diluted

to a final concentration of 0.7 microg/ml.

2. Blocking reagent:
For preparation of the blocking stock solution the
blocking reagent is dissolved in 100 wml H;0 and stored at
-20 °C in aliquots of 10 ml each. 3 ml of the blocking
stock solution are diluted with 27 ml H:0 for blocking one
ELISA plate.
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Signet Cat. No. 9130-005; store at -20 0C 8 . Label
reagent : ant i -rabbit -POD conjugate; Fa .Jackson

wo powanede2 search Cat. No.: 111-036-045; 9 . StRCTURYN6/046148

TMB; Roche Di agnostics GrbH Cat. No.: 92817060; 42nmM
in DMSO 3% H2Q2 in wat er ., 100™ sodi um acetate pH 4.9
10. Stop Sol ution 2M Sul fonic Acid Protocols Used For
Preparation of Reagents: 1 . Binding antibody: anti-A
b mAb 6E10 (Signet Inc, Catalog # 9320) is diluted to

a final concentr i on . Bl ocki ng
3. %&g MESIGT Oal?r%tloannd%ﬂ%n ]g‘gﬂ%ﬂ ng st ock

@)olyg(pmd)he it 196k 1 05 it erdpeand SSocdtssiﬂsvm[wm QA OBogr] A% (1-
H20O and stored at -20 0C in all23}530t lq1On1 each. 3ed
4A) olfnt%@lbl o%kl?@{@%cﬁoé’& Ut | AR YW ERF

king one ELISA plate.3 . Ab (I-40)

orrer orm andard dilution : A Ab (l-40) nonomer
@tamkarmstmm @@Bmm@ne)r stagdard | staghy $ohubbon|te

19 co ; freshly prepared; use
%ﬂ%%?y f@ﬁlgﬂaztpjg Ab (1-40) -nonomer standard
@)t o&&dsg‘j‘yt i P@Hé/@l 9&@(N4Moﬂoheﬂ1@ﬁﬂﬂ1dﬁ)d%ldlﬁhiom to

Omg/m ( 1-40) -pononer standard solution t o 4995
ﬁ?%&BBTPHS”iOﬁglﬁﬂgéf%ndard curve . No Stock PBST Fi nal
cone . 1 2m B Onl

Standard curve:

No Stock PBST

Final conc.

1 2ml B oml
1.0000pg/ml

2 0.633ml1 (1) 1.367ml
3160pg/ml

3 0.633ml (2) 1.367ml
1000pg/ml

4 0.633ml (3) 1.367ml
316pg/ml

5 0.633m1l (4) 1.367ml
100pg/ml

6 0.633ml (5) 1:367ml
31.6pg/ml

7 0.633ml (6) 1.367ml
10pg/ml

8 oml 2ml
0.0pg/ml

Samples:

IP : immunoprecipitate samples



| OCO0pg/ M 2 0 . 633m (1} 1 . 367m 3160pg/m 3 O .

633m (2) 1 . 367m 100Cpg/mM 4 0 . 633m (3) 1.
wa@enmoed16pg/ M 5 0 . 633m (4 ) 1 . 367m 100pQr/mb2086/046148

. 633m (5) 1:367m 31 . 6pg/m 7 O . 633m (6) 1 .

367m 1OQpg/mM 8 Om 2m O . Opg/m Samples : | P :

I Mmunopreci pitate sanplesN%’sanple PBST dilution

factor 1 0. 4m | P Om directly 2 0. 1m (1) 0. 4m 1

M 3 0. 1Im (2) 0. 4m 4an@2Bed4 0. 1m (3) 0. 4rHBS1: 125

411 1uch Mg M canti body : Dilute the concentrated anti-A

b (1-40 ) pAb i n PBST buffer_. The dilution factor i
1/200 = 0 . 2ng/m . Usé™ nifediately. Oml

directly

2 0.1lml (1) 0.4ml

1:5

3 0.1ml (2) 0.4ml

1:25

4 0.1lml (3) 0.4ml

1:125

4. Primary antibody:
Dilute the concentrated anti-AR (1-40) pAb in PBST
buffer. The dilution factor is 1/200 = 0.2ug/ml. Use

immediately.

5. Secondary antibody:
Lyophilized anti-rabbit-POD conjugate is dissolved in 0.5
ml HO and mixed with 500 pl glycerol. The antibody
concentrate is then stored at -20 °C in aligquots of 100
pl. The concentrate is diluted 1:107000 in PBST buffer.

The antibody solution is used immediately.

6. TMB solution:
20 ml of 100 mM sodium acetate, pH 4.9, are mixed with
200 pl TMB solution and 29.5 ul of 3% hydrogen peroxide.

This solution is used immediately.

Sample Plate Setup: (Note that all standards and samples are

run in duplicate.)

A 10000)10000 Ul Ul

3160 {3160
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5 . Secondary antibody: Lyophilized anti -rabbit -POD

conjugate is dissolved in 0.5 mM H20 and m xed with
wGeo@7nb49gt ycerol . The anti body concentrate i s POENS2006/046148

stored at -20 0OCin aliquots of 100 mM . The

concentrate is diluted 1. S 0' 000 in PBST buffer. The

anti body solution is used Fmedi ately. 6 . TMB

solution: 20 m of 100 nmM sodium acetate, pH 4.9, are

c mxed wth 200 M3 TMBZpl utjon and 29.5 mM of| 3%
hydyogei ger oxi de. | Thi s| sol ution is used{i nmedi ately.

D Sanple Plate Setwpl (Wpofe that dIT standards |and
Sedipd es| e run in) dupljcate.)U| -U# = Upknown sanpl eg

= ocedure UsedT s APl Yy 100 m(I bi pdi g antli body
sp Wi oh, per wel I fand i hcubate qvernj ght {at 40C . |2

-
LS|

= scardthe—antthp y.ﬁ§)1ﬁi1|| arnd—wash—tie FHs—wth
260 PBST-puffer for threeltings. 3 Add 260m bl ocK
spthtfon jpe. peH-—pnrd—t-heubate—2h—at-—+oofp-tenperal-ure

G |4 . Dscard thé bl d¢k| sol iiti on and vvasﬂ1 thd wel|s
vasl

H eparation of sf&andd®ls and sanpl es apply 1|00 | | per
|0 of |&t@&ndards And sanpl és ta thelplate and

W i% 25019 PEST-huffer far fhred ti L Afrer
p
0

i ncubate h at roomtenperature and overni ght at 40C .
6 . apprd theashandamileanpl e sol uti on and wash the
wells with 250 | PBST-buffer for three tines. 7 . Add
200 M primary anti body solution per well and incubate
1 .5h at roomtenperature . 8 . Discard the antibody
Procedgkgt Pgadand wash the wells with 250 | PBST-buffer for

1. AE&?? &baﬁi'binding antibody solution per well and
incubate overnight at 4°C.

2. Discard the antibody solution and wash the wells
with 250yl PBST-buffer for three times.

3. Add 260ul block solution per well and incubate 2h at
room temperature.

4. Discard the block solution and wash the wells with
250u1 PBST-buffer for three times.

5. After preparation of standards and samples, apply
100pl per well of standards and samples to the plate and
incubate 2h at room temperature and oyernight at 4°C.

6. Discard the standard/sample solution and wash the
wells with 250u1 PBST-buffer for three times.

7. Add 200ul primary antibody solution per well and
incubate 1.5h at room temperature.

8. Digcard the antibody solution and wash the wells
with 2501 PBST-buffer for three times.

9. Add 200pl label solution per well and incubate 1h at
room temperature.

10. Discard the label solution and wash the wells with
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9 . Add 200 ml |abel solution per well and incubate Ih
at roomtenperature. 10. Discard the | abel solution
warah7mesm t he wel |l s wit h250 | PBST-buffer for p@OT/@82006/046148
times. 11. Add | OOM of TMB solution to each well and
i ncubate at room t enper at %e (5-15mn) . 12 . Qoserve
col our devel opnent and apg y 50m of the Stop solution
per well . 13 . Read at 450nm 14. Calculate results
S5 steswlandt faur vEor Ihrdvatiregs on: |f extinction
fromunknown sanples is not in the ljhearity range of
11.  Adfe kfihbrat i%YliBc%ﬁjc/‘éﬁl?rép%%teﬁkféﬁe%mft%n%ppr opri at ed
| LUt§ 98 SansvshurdLls SfeRrer ocol Used for
J?’ﬁée%%rn?nation of Ab (I-42) Mononer Form.in CSF
12. Cesgevé ¢obour 1devEdepTREE . aAxRREY NUKE- P D Plate
Cat . No,.,:4394 i ndi ng anti body Anti-A b mAb
%W%%es%ﬁiﬁl?ns?gﬁe%ejcgt. No. 9320 ; cone: O0.4ng/m
13. ®ReadfgedasoBhoRad ) ; store at -20 0C 3 .
Coat i ng- Buf f er . 1000M sodj unh%d}&(rio encar bonate ; pHI .6
14.  dalcplabRi AgSREEFeht OToFEEETRAY RIERE  Di agnostics GrbH
Noj5n 1112589 5 . PBST-Buffer 20vM NaH2PO4ANaH2PO4;
5. ER Kadl: 0.05% Tween 20 : pH7 .4 6.A b (1;42)
Sténedatdncpbopl £1on seknawpofdePleBatfeRPEat™ NBS:
oaH: 1368, store at 2  LIBEY-30L | BagksankirAnbyith
11nea{1_ngépggb|0? g%ﬁ gggg}aﬁfatg%bgﬁr&?lﬁ ed; B
appropriated sample dilution.

Sandwich-ELISA Protocol Used for the Determination of
AR(1-42) Monomer Form in CSF

Reagent List:

1. F96 Cert. Maxisorp NUNC-Immuno Plate Cat.No.:439454

2. Binding antibody
Anti-AR mAb clone 6B10 ; Signet Cat.No. 9320 ; conc.:
0.4mg/ml Bradford ( BioRad ) ; store at -20°C

3. Coating-Buffer
100mM sodiumhydrogencarbonate; pH9.6

4. Blocking Reagent for ELISA; Roche Diagnostics GmbH
Cat.No.: 1112589

5. PBST-Buffer
20mM NaH2P0O4NaH2P04; 140mM NaCl; 0.05% Tween 20 ; pH7.4

6. AR(1-42) Standard:
AR(1-42) golid powder; Bachem Cat.No.: H-1368; store at -
20°C

7. Primary antibody:
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biotinylated ; solution in PBS with 50% gl ycerol;
cone. : 0.25ng/m; Signet Cat. No. 9137-005; store at

WO 207064378 . Label reagent : ant i -rabbit -PQET/US2006/046148
conj ugate; Fa. Jackson I munoResearch Cat. No.:
111-036-045 9 . Staining ‘g TMB; Roche Di agnostics GrbH
Cat. No.: 92817060: 42mM ih DMBO 3% H2Q2 in wat er
| OOrci M sodi um acetate, pH4 .9 Stop Sol ution: 2M
éﬂtiem@c(ﬁ£4ﬁ)NbahbﬂtLghu IﬂfﬁiepbyapvbhfbedREagents

Bi ndi ng.anti b D|Iut nt i ne- 6E
HlﬁﬁbnY aE%%trnﬁogﬂ¥f%? SB%IOCEﬁhgor lgc%rgl d6nc.
51§§@%¥ﬁ1b|@§§h@@ t8eagrot 9m31060t ; vateret gt prepace
t he bl ocki ng stock solution and store aliquots o f

8. hoghtlarea@end:C . Dilute 3nml bl ocking stock sol ution

wrh 2 B$1Ma£85 E8%gﬁ§gg cpl gLe 5QcpE8ﬁkImﬁuﬁbﬁe§Eaﬂ@%

nononer form stan ([ ution: Mononer
Snandar d Stbek3edDssolve 0 .5ng A b (I-42) in 250 n
0. 190N\H 404 cone: 2nmg/m freshly prepared; use

9. PhAediaPely. Add 5m Ab (1-42) -nononmer standard stock

@maut R@Bhé 0p998n8kt PBSTambhiOret m NoAddodsh 706bOM/ M A
b (1-42) -nononer standard solution to 4995 nl PBST =
fendy/ im. BMEAdard curve No Stock PBST Final cone . 1

g%nhﬁ% 9@ water

100mM sodium acetate, pH4.9
Stop Solution: 2M Sulfonic Acid

Method Used In Preparation of Reagents:

1. Binding antibody:
Dilute anti-AfR mAb clone 6E10 1:400 in coating buffer.

2. Blocking reagent:

Digsolve blocking reagent in 100ml water to prepare the
blocking stock solution and store aliquots of 10ml at -20°C.
Dilute 3ml blocking stock solution with 27ml

water Ffor each plate to block.

3. AR(1-42) monomer form, standard dilution:

AR (1-42) Monomer Standard Stock: dissolve 0.5mg AR(1-42) in
250p1 0.1%NH,OH; conc.: 2mg/ml; freshly prepared; use
immediately.

Add 5pl AR(1-42) -monomer standard stock solution to 995ul
PBST = 10ug/ml.

Add 5ul, 10pg/ml AR(1-42)-monomer standard solution to
499541 PBST = 10ng/ml.



| OO0Opg/ M 2 0 . 633m (1) 1 . 367m 3160pg/mM 3 0 .
633m (2) 1 . 367m 100Cpg/mM 4 0 . 633m (3) 1.
w@enmoed16rg/ M 5 0 . 633m (4) 1 . 367m | OOppETMUSBI0&046148
. 633m (5) 1. 367m 31 . 6pg/mM 7 0 . 633m (6) 1 .
367m 1OCpg/mM 8 O 2m O0_, Opg/m Sanples : |IP:
I Mmunopreci pitate sanplesg% sanpl e PBST dil ution
factor 1 0.4m IP Om directly 2 0.1m (1) 0.4m 1:5 3
O.Im (2) 0.4m 1:25 4 0.1mM (3) 0.4m 1:125
Procedure Used :1 . Primary anti body: Dilute the
Standaighcaht¥ated anti-A b (1-42) pAb in PBST buffer. The
dilution factor is 1/1250 = 0.2 ng/ M. Use

No Stock PBST

Final conc.

1 2ml B oml
10000pg/ml
2 0.633ml (1) 1.367ml
3160pg/ml
3 0.633m1 (2) 1.367ml
1000pg/ml
4 0.633ml (3) 1.367ml
316pg/ml
5 0.633ml (4) 1.367ml
100pg/ml
6 0.633m1 (5) 1.367ml
31.6pg/ml
7 0.633ml (6) 1.367ml
10pg/ml
8 Oml 2ml
0.0pg/ml

Samples:

IP : immunoprecipitate samples
No sample PBST

dilution factor

1 0.4ml IP Oml
directly

2 0.1ml (1) 0.4ml
1:5

3 0.1lml (2) 0.4ml
1:25

4 0.1ml (3) 0.4ml
1:125

Procedure Used:
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i medi ately. 2 . Label Reagent : Reconstitute anti
-rabbit -POD conjugate |yophilizate in 0.5m water.

weda 7860t gl ycerol and store aliquots of | OO PET/@B2002046148

OC for further use. Dl ute t he concentrated Label
reagent in PBST-buffer g dilution factor is 1/5000.
Use i medi ately. 3 . Tl\/Bsslution: Mx 20m 100"V
sodi um acetate pH4 . 9 with 200m of the TMB sol ution

. A egy. BHil®dg:Per oxi de solution . Use imediately.

anple Plate Setu andar ds

% e Sl TR s ko R STk P BT
saaﬁmees Prioge dline:ddsed fal:torAKipJ yt/h@@ﬁ DiNDRPml. Use
anti body sol ution per well and incubate overnight at
4gEedigtegscard the antibody sol ution and wash the
wells with 250m PBST-buffer for three tines. -3 . Add
260m bl ock solution per well and incubate 2h at room

-tl@ﬂq@é-rmnt 4 . Discard the block solution and wash

with 50n1 PBST-huf fer for .three ti,
kfeter Stl phFa i o Ao 52 d§ gﬁdlg?é:r?pllé’?pﬁ"a‘dn‘az}?te in
loOGr1 wtewel lacef sstoandandecand samplRoro dihenpal &
Incubate 2h at room tenperature and overnight at 40C .

6001S &&ar dANE fmdardberamsi®e sol ution and vvash t he
Wﬁhh%é”ﬂﬂ%:ggﬂgeﬂ@¥§Eé&Jq§E%1fQ%a rﬁ3ﬁ%fa urfdd The

200m primary anti bod ution p |ncu ate
Bilsign feorhoempelatiwos.. §seDiigoadd ated.vant i body
sol ution and wash the wells wth

. TMB solution:

Mix 20ml 100mM sodium acetate pH4.9 with 200l of the TMB
solution and 29.5ul 3% Peroxide solution. Use

immediately.

Sample Plate Setup: (Note that all standards and samples are run in

duplicate.)
1 2 3 4 5 6 7 8 9 10 11 12

1000010000 Ul ul

u2 Uz
3160 13160

U3 u3
1000 (1000

U4 U4
316 316

U5 us
100 100

913 ue
31.6 [31.6

u7 u7
10 10

us us
0.0 0.0
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250m PBST-buffer for three tines. 9 . Add 200m | abel

solution per well and incubate Ih at roomtenperature.
waeo7bsecard the | abel sol ution and wash t he wedT/sSw06/M6148
250m PBST-buffer for three tinmes. 11. Add | OOm of
TMB solution to each well and incubate at room
tenperature (5-15mn) . 1290 cpserve col or staini ng and
apply 50m of the Stop Solution per well . 13. Read at
450¥mu#14 vGshowl ateeleesul ts from standard curve. 15
. Evaluation:1f extinction fromunknown sanples is not
in the linearity range of the calibration curve,

U SA with appropriate sanple dilution. RESULTS

: AS40 ELI SA (Signet) AB42 ELI SA (Signet) AlJ42/40 M
sanples (n=4) A b(1-40) SEM A b(1-42) SEMw thout IP 1
1. R3a77 89,0499 288 7ip0 Snt4botiy? 24422 100 1835584, 1, 554

7, 84% QE10 | P 88228822, 44 22118855, ,77 22003355, , 11

z'%é’tﬁ??ﬁegé"’fﬁ“&é%%sfgt I*’P 88558866, , 11 22339966, , 88
2. 226hREEM t1HRD A4l bolly: A 1A0.Rb%UAl Rsanplies Wd13d) with

AB( 1-4% SEM A b(1-42) SEM without |P 77229977, 55
PERAEe ABS T vdd a3 o FIrEss FAMSSS 10, 95% 6E10 | P

: 1 $A #ABR o133 1bHH 433,100 At Am RAQ RS com
[P 44113333, 99 8866, ,99 11667700, 22 1122, 33 28, 78%

Tepshmteineesul ts indicate the followng: a .

A
obul oper. preferenti.al_.anti bo | i.ke .8F5 (jor_ 8 ,
R e S B g R b PO b el Pt ey 0m L
|pdeer Gl e bigrds quefernentdal |y to A b42 conpared to A

b40 i ndependent fromthe disease state. This result is
- i FamnRP R td sy fe tFARdaT R EReh (ST o8 1z gmer 1P 0pl

[Eéﬁaéﬁjb%ﬁa%%%ndards and samples to the plate. Incubate

Proc

W

N

Ul

2h at room temperature and overnight at 4°C.
6. Discard the standard/sample solution and wash the wells

with 250ul1 PBST-buffer for three times.

~

. Add 200pl primary antibody solution per well and incubate

1.5h at room temperature.

8. Discard the antibody solution and wash the wells with
250ul1 PBST-buffer for three times.

9. Add 200ul label solution per well and incubate 1h at room
temperature.

10.Discard the label solution and wash the wells
with 250ul PBST-buffer for three times.

11.Add 100yl of TMB solution to each well and
incubate at room temperature (5-15min).

12.0bserve color staining and apply 50ul of‘the
Stop Solution per well.

13.Read at 450nm.

14 .Calculate results from standard curve.

15.Evaluation:
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preferentially elimnating A b42 over Ab40 is being
followed as a concept in AD-treatnent , e.g., by the
was@7ob49R f | ubi prof en, Flurizan which has  PCT/US2006/046148

denonstrated efficacy in AD treatnment in a clinical
trial published by Myriad Jlnc. Thi s concept was
published by S . Waggen et"al . (J Biol Chem (2003)
228 (34) :31831-7) . The results are shown in Figure 3

If extipctipngifoiom omsnopiebempdeisall samoitbddy thiekd 1888 ricy

8C5) _hinds-.t.o_even r b42 t han O i.n.patients.
mange Gh ke e [RESLCRY CORFol CPrAs Fhacth 1Lt BrE herate
samplendicative .of a successful treatnment for Al zheiner's

Di sease because, as noted above, preferentially

elimnating A b42 over A b40 is being followed as a
REsyur§@ncept -in AD-treatnent (e.g., by the use

of non-steroidal anti- inflanmatory drugs, like R-f

| ubi profen) . (See Figure 3 .) B ) ENDOGENOUS AMYLA D

b (1-42) AND AMYLO D (I -40) LEVELS IN HUMAN CSF AFTER

| MMUNOPRECI PI TATI ON W TH GLOBULOVER SELECTI VE ANTI - Ab

MURI NE MAB 8F5 OR COVPAR| SON W TH GLOBULOVER
! REZELISA (S .. .
MGl Sam%)%\sl%gngdl VE ANTI Béﬁ%@_ffs%‘ggne;:) b noé){%}tjﬁ pi t ati ¢if24°
7 !

without IP wi th Dynabea 28Q§; eep12g%t})ji - sphuse 119G Ahet a

6E10IP - anti body sol uti oregs24 Thetdbol | omsarg pusee anti bodies%
8F51P wer e obtai ned frorff¥iybri d&kas a8 di H§4 o st andarH*

AD sampRbiEdof | cation procggupes: SEMT‘VHK‘AB@.E%O; dem Signet Nr.:

without IP9320; | g/ m i n PB7buf f aress ,08F5;15715 . 65ny/ o450

SEQ?F',P PBS buffer - niab %808 ; 1253 44niff3 | 1S5PBS buf f 857%
Dynabeads M 28 0 $iB&p anf®® - Ml&% | g@*3Sheep  27%%
anti-Muse 1gG (Invitrogen Inc., Cat. no.: 112.02) is
coval ently bound to magneti c beads (Dynabeads)
Activation of Dynabeads w th nonocl onal nouse

A1 Badies . Thestoclesuseensh.on of dypabeads
a. A globulomer preferential antibody like 8F5 (or 8C5), in
comparigon to a non-globulomer selective antibody like 6E10,
binds preferentially to Af42 compared to AB40 independent
from the disease state. This result is indicative of a
successful treatment for Alzheimer’s Disease because
preferentially eliminating AB42 over AR4Q0 is being followed as
a concept in AD-treatment, e.g., by the use of R-flubiprofen,
Flurizan which has demonstrated efficacy in AD treatment in a
clinical trial published by Myriad Inc. This concept was
published by S. Weggen et al. (J Biol Chem. (2003)
278(34) :31831-7) . The results are shown in Figure 3.
b. A globulomer preferential antibody like 8F5 ({(or 8C5)
binds to even more AB42 than AP40 in patients compared to
healthy controls. This result is even more indicative of a
succeggful treatment for Alzheimer’s Disease because, ag noted
above, preferentially eliminating AP42 over AR40 is being

followed as a concept .in AD-treatment (e.g., by the use of
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anti-Muse 1gG Invitrogen; Prod. No. 112.02) was
shaken carefully to prevent foamng. 1 nlL was
was@pheeat | y renoved and transferred to a 1.5 PET/US2006/046148
reaction vial . - The dynabeads were washed 3 tinmes 5
mnwth 1 nL innunoprecip% ation (I1P) -wash buffer
(IP-vvash buffer: PBS(2 0 p NaH2PO4 , 14 O tti M Madl
, . 4) 0. 1% (wv) BSA) . During the washing
non-sfﬂqaf@diﬁrle arithe igypemmaRtaty Waiosar éfilld R -fdnaigd-oftsd)e
(See %Q;.g.n abgads were inmobilized at the side of the
ctiom Vial with a magneti ¢ separator stand (MSS)
The washed dynabeads were incubated with 40 ng Abet a
- antibody in 1 nL PBS, 0.1% (wv) BSA. The activation

was carried out by overnight incubation under shaking
B) ENROGENOUS AMFLOTA: (latded g@ﬁ% L

H G ARGl ndifiche %h: - ‘ Wiy

ANTI—M WRBS[E) MA'Eh@PECtQR/ﬁC@d IMIW@&MS&N @TII‘I&BlGE.pE’Uﬂ.@WIER
UNSE P% % (wv) BSA, 0.02 (wvVv) % Na-Azide;
ed briefly. - The anti body
acti vat ed dynabeads were stored at 40C until further
use . CSF Sanple preparation: 400 mL CSF fron1an
Al zhei ner' s di sease atlent were added to
bl) InpumpoPses ipisedass | i) bitish Byaebsad S(ﬁ&s@@é) Sﬁﬂ@epcaﬁltl-
Mousenq o 1697498, 1 tablet dissolved in 1 nL water) and
mh 500 nM PVMSF di ssol ved in nmethanol. After 10
mn., 1.6 nL 20 MM NaH 2PO4 ,14 0 nM NaCl, 0.05% Tween
AbetapentgHoriy4 scRBSTpnsas added. | mmunopreci pitation df

e G550 RTIUT 0,05, 250 0 el ovgn, oL e

according to standard purification procedures:

- wMab 6E10; Fa.Signet Nr.: 9320; 1mg/ml in PBS buffer
- mMab 8F5; 1.65mg/ml in PBS buffer
- mMab 8C5; 1.44mg/ml in PBS buffer

Dynabeads M-280 Sheep anti-Mouse IgG:

Sheep anti-Mouse IgG (Invitrogen Inc., Cat. no.: 112.02) is

covalently bound to magnetic beads (Dynabeads).

Activation of Dynabeads with monoclonal mouse antibodies

- The stock-suspension of dynabeads (Dynabeads M-280 Sheep
anti-Mouse IgG, Invitrogen; Prod. No. 112.02) was shaken
carefully to prevent foaming.

- 1 mbL was aseptically removed and transferred to a 1.5 mL
reaction wvial.

- The dynabeads were washed 3 times 5 min with 1 mL

immunoprecipitation (IP)-wash buffer (IP-wash-buffer: PBS
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anti - AS- Dynabeads suspensi on. | munopreci pitation
occurred under stirring at 60C for 16 hours .

weabkseagsent washi ng of the beads was perfor mnedPGr/UBIB6/046148
5tnin. with 1 nL PBS/ 0,1% (wv) BSA and finally once
3mn with 1 n 10 nNITri&{HCL pH 7 .5 buffer. During
t he washi ng procedure, the supernatant was carefully
renoved whil e the dynabeads were i mobilized at the
si2de mbf NeflePPeact4 ©rm¥iNaClv tBH a7 malgnel | £% sephv atBSA) .

resi du supernat ant _was .t hor oughl y

PLTO0 B wrelld B e S P er B a2
Reptdfdas yarérdvedc aniaspand ngratidedweres & mfi@mMaded at
fromthe Dynabeads by adding 25 nL sanple buffer
ieh St S Ne Fofp EEeER VEE 1367 s fsgietg.cl geparator
BicGinke, (vE¥) SDS (W v), 15% (w v) sucrose, 0.004% (w v)
Br onphenol bl ue) to the Eppendorff tube and heating for

- She wasthegs dyn@hiemds weats rdgichibedled Afittdy 4000ld Bdpette -

g%qukggpg%pﬁuagfpkbe dy @b%%gap?ﬁ&guinnnbilized at

the sl the r éact’i on "vi al magneti c

- Steakatdrastiand waMSShrr iakd dute SuUpsdiatiafi: Wasubation
transferred to anogher Eppendorff tube (1P el uate)
BRESFsiSdoG "Bph&ta 4°fmunopr eci pi t at es by urea- PAGE

- ﬁ%bIQW%qVQXe@¢§&?%%§EB% WRHRCEAURR & 4TREmes 30 wmin (again

I
quantification 0 -4 0 and A bl-42 species was
peihgr be¢ MypSa FivhUdesh. IP-wash buffer (PBS (20 mM

=ACry 1 de- - El ectyophor esj s te d
g%kggéﬁbﬁ*ﬁﬂkgﬁégﬁhsl&%géaé?&Sig'%%céiéY%g%%Q t he
- [hecedtieatieds Uydasperidie ey HesWepafldaikivieth al mi, pBS,
Anal ytical Bi ochem stry 237, 24-29 (1996) and |ater
Q-8 J¥LT) 0PSE . OWPRt iy et Ma-Rzigle; gPrtexed and

Newoghema3t L8k 481-496, 2002. There were only two
m nor changes made”in the experinmental procedure :1)

- Sbs eodé&odyaticon vt etheyskthekidsg wgale wisradj vst @dt antil
Qu%%%égmﬁé% instead of 0.1% (w v)

CSF Sample preparation:

400 puL CSF from an Alzheimer's disease patient were added to

4 uL Complete Protease Inhibitor Cocktail (Roche Inc. Cat.
no.: 1697498, 1 tablet dissolved in 1 mL water) and 0.8 pL 500
mM PMSF dissolved in methanol. After 10 min., 1.6 mL 20 mM
NaHzPO4,140 mM NaCl, 0.05% Tween 20, pH 7.4 (PBST) was added.

Immunoprecipitation of Abeta species from human AD-CSF:

250 uL aliquot of the prepared CSF sample were added to 25 uL

anti-Af-Dynabeads suspension.
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2 ) For the Western blot the antibody 1E8 (Senetek

Drug Delivery Technologies Inc. St. Louis, MD USA)
worm7nepraced by Ant i-Human Anyloid b (N) (82Bti/uMMeetc148

gG mAb (IBL, Cat.no.: 10323) 15 nL IP eluate aliquots

of the immunoprecipitated éan'pl es were | oaded onto the

8 M Urea PAGE. El ectrophor 5is was perfornmed at 100 V

(15 min) and continued at 60 V . The el ectrophoresis
- mmomp@e:dpmatjiome orqg:lmmmagi furoietr <sft:‘m:cetrigj weE SIlfor 16

was still the end of the
G g T T P B O W SR Py e 2
WasneRe s efired Wit ya 1S P@SWOB'lC%t t (wy8r)C b emnd BiiglRad v
Inc., 45mn at 75mA) onto 5cm 9cm Nitrocel | ul ose

OIES FmIEI-oREdEN e b lOBlff@{& i /B @ 76 Sgbprﬁfﬁr

\A/atl;(lelr %‘I%Clm[ét rhoigl% OSté%{%%Ot Vk\%gJ%% Itn%t%or }J(? rain

icareEs ldty ehdye@ whille hhet dyvasibesaidy ateatt dynmobilized at
eat t th 50 nL 5 % ) .B n PBST for 1 hour '
SRIOR O ACTIRT e B HaEC T g GRS

washiangmeisop was performed twice with: 50 mb TTBS (25

mM Tris / HC; 150 mM NaCl Puffer; 0.05% Tween 20; pH

7.5) for 10 mn at RT and subsequently with 50 nL TBS

The ﬂé@idﬂgﬁggﬁi 4§%¥%e égy |n§§ﬂf%£me@d7é¥%JéWj%9

the Tinal washi
fmalbwfafsénnm&t@pscar‘ﬂedm t;i@thdﬁs and maﬂccmﬁeégmdwlng

sol ution &m_ 2 a%o n.3 %(wv sklrmed
ant $p0%, Wﬁdﬂﬁdé‘@"ﬂfé‘g &9 &:%) Toiaps e ﬁfsﬁ%né

1f°'b 23 HoYfss Hh, 16 @Cwe REPRYVAL 1Ql Juf fiers was il l g d 1
Samp the three was stée gﬁ %GSCI‘IO agove B'F‘herb}ggt 0.16
M BlC‘\llﬁE i Néulsatse d wpivt) h Ar5t°4 bodyr) s@uﬁndma,l lo .(oh4%00(®0v)

%ilutli n qf anti-Muse -PQOD ] 5 nm 3 % (wvV)
Bromphenolblue)} to the Eppendort tu e and heatind for 5 min
at 95°C in a heating block. After cooling to room temperature,
the dynabeads were immobilized at the side of the reaction
vial with a magnetic separator stand (MSS), and the
supernatant was transferred to another Eppendorff tube (IP

eluate) .

Analysis of Abeta immunoprecipitates by urea-PAGE followed by

Western Blot procedure:

The quantification of AR1-40 and AfR1-42 species was performed
by a 8 M Urea Poly-Acrylamide-Gel-Electrophoresis system and
subsequent Western Blot analysis according to the procedure
first described by H.W. Klafki et al., Analytical Biochemistry
237, 24-29 (1996) and later also used by J. Wiltfang et al.,
J. of Neurochemistry 81, 481-496, 2002. There were only two

minor changes made in the experimental procedure:
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skimred m |k powder in 15 nL TBS) for 1 hour at RT.
Renmoval of buffer was followed by the three wash steps

wa@soodeswrt bed above . After renoval of the | asPCwaSTN60H6148

buffer, 2 nmL Super Signal West Fento Maxi nmum
Sen3|t|V|ty Substrate Enhancer and 2 nlL Peroxide

Sol ution was mixed. The fr&shly prepared sol ution was
poured onto the bl ot which was preincubated in the
dark for 5)nicps Eheschurbnesaecnaetias stecaridedgedi mgsa

Ver saDoc | magi ng system ( Bi oRad) gi rameters
- exposureaﬁDﬁﬁtf§0t§eg ZﬁrcﬁW/a)ré€§F§%daPFeP 30
sec, 60sec , Qysec. and 180 sec, The results were

obt ai ned from hé ‘picture with 180 sec. exposure tine.
Ab40 ureae)Aﬁéz theaWeRakiro PAGE Fb@/@bﬁlh@@& ¢/ m ]
Ab42/AE40+42 | P_4389 202 4. 4% 8F2 ;LR 0

129 8 106 6Cs (FBIESSS DTY: Peddahevapesairlouiee The.

i ndi cat e t hatgrarghakyl emer ygref akentiedl] sarid kydprtiikeiuman
8F5 or 8C5, in conparison to a non-gl obul oner

sel ective an@mbdwﬁd Bk NBEAB2ER) nifouse FoiGe MALHA2ZBLhan

A b40 in hu Thi sult is indicative of a

successf ul ??%ﬁrﬁﬁhﬁ £&§2 %zheiwer's Di sease because,
as noted above, preferentially elimnating A b42 over
A b40 is being follow ng as a concept in AD-treat nent

15 plf elRy.elupte melimotd & -tH GhIprsTRie ¢ o allry ejanples

e TG E W G 11 o (0 Lot & JosTTIve ehlett on

perfaaged tatoridy V (15 min) and continued at 60 V. The

electrophoresis was stopped when the running front of the blue

sample loading dye was still 0.5 cm away from the end of the

gel.

Western blot procedure:

Western blot analysis was performed in a Semi Dry Blotting

chamber (BioRad Inc., 45min at 75mA) onto 7.5cm x 9cm

Nitrocellulose 0.45um (BioRad Inc.).

Blotting buffer: 6 g Tris; 28.1 g Glycin; 500m L Methanol;

adjust to 2.5 1 with water.

The Nitrocellulose blot was boiled for 10 min in PBS at 100°C.

The blot was saturated by treatment with 50 mL 5 % (w/v) BSA

in PBST for 1 hour at RT. After removal of the fluid phase,

the following washing step was performed twice with: 50 mbL

TTBS (25 mM Tris / HCl; 150 mM NaCl Puffer; 0.05% Tween 20; pH

7.5) for 10 min at RT and subsequently with 50 mL TBS (25 mM

Tris / HCl; 150 mM NaCl buffer; pH 7.5) for 10 min at RT.
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neutralizing internal Ab (I-42) gl obul omer epitope
W th antibody 8F5, a passive inmmunization experi nent
WOwRah/0MPR2 t r ansgeni ¢ m ce was performed i n whi BOT/URE06/046148

mce were tested for their ability to renenber objects

they have investigated before. After sone tine, delay

between first and second effcounter of obj ects, APP

transgenic mce are not able to recogni ze the already

i nvestigated object. This experinent is based on the

natural curiosity of the _aninmals, ,and igni fi cant
ror HLHR dEHd PRI ERE A Pedy AHIdst Podred dBibot
discaGQEENn Tt ehe @Q4NIahHN S0l hetakjoest .1 B¥AMRLBNVY. (0. 2

I NCREASED RECOGNI T1 ON | NDEX BY MONOCLONAL ANTI BCDY
pg/mIgBREIAN falbd0: iPeralfe (W/vd ekigmsichglidk pawsgani(@asana

nmouse | —f i [y ] e VB ; X /Bl
toc. [RAREIE0E) Ab PRL ISR Ptoay el S memovan
of buddgat wee |ficllewedatys the whirde ywoshc@tiapsd sis nd@® ibed

c57 background ,wi t n age . of 3 nt.hs re used.
aboven’| e Rise "endeiHoa B B per o o et g
(1:100BCRH attlike age a0ft 13 MeR@ksS -@ot Hecaisved, 8 uni @yer)

identity nunber, once the PCR results were known and

skimnger @idduBicwdetedied Shynla T80 od@PERIse0RE Rie ofsaoval
f t . ly I n ] d :
b

o B L B S A e i

aboveconputer and allocated randomy to a treatnent.
Ani mal s were caged by treatnment group 18 days before
the onset of the study in order to allowthemto

Afterf ainlovani g thet haReWCr0RCOMUPEr, M 68 RRGJII @8 gnal
access to pre-filtered and sterile water (UV- |anp)

West Feitét Areadmimmeesie IEHoW.LYTIRebEda@ braSndiemced amder2 thly

I di Li ' L] - i
rercrffl LSRR 0 Y el st e e,
was peupeld ethitwhehend&dessaty chndace predhetiHamece ia week dark

M ce were haqused under a reversed day-night rhythm 14
for g | CORTIOTHERTS SPaAHeEs “SCartiHy Uaing 3 VersaDoc

Imaging system(BioRad) .

Tmaging parameters:
- exposure time 180 sec.

Picture records after 30 sec., 60sgec., 120 sec. and 180 sec.

The results were obtained from the picture with 180 sec.

exposure time.

AR40 urea- AR42 urea- Ratio
PAGE [pg/ml] |PAGE [pg/ml] |[AR42/AR40+42
x100%
6E10 IP 4389 202 4.4%
8F5 IP 1260 112 | 8.1%
8C5 IP 1202 211 ) 14.9%
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7 p.m in standard netal cages type RVS T2 (area of
540 cnR) . The cages are equi pped with solid floors
wapah7mcdsayer of bedding litter. The nunber of PETESE6/046148
cage was limted in accordance with | egislation on
animal welfare. Five days before the onset of the
behavi or test, mice were ré&placed in macrol on Type 2
cages and transported to the |aboratory in order to
adapt to the | aboratory environment in preparation for
t he behavior test . Treatnment (Passive |nmmunization)
Three individual experinents were perfornmed in which
The é r%}é??éonea %f%%?ﬁgﬁgg?%d%}éﬁgﬁ&xggd%{e ere?&% +
antlhddpaySKé 8F38 @md8a5 fmcmnmpﬂfn$mma¢@damm¢m globulomer

se1oOFRSIS0EL, 011 PO B8 IS, 0, el ppr esl ot <.

humaSabdme, Bhid +Hs320 i phosphal g byt £e§@@c§@éf@§

Novel object recognition test: The novel object
treatremynfer obl Tesimenss pRisersrdormene, day BPteheakdive d

pref%%scrf%f%y eﬂgglﬁé %8§QA% 5bé€J%§¥ﬁg}§h?ef@éhfghf§W1ng

as aNeum@spteﬂmeADQﬁﬁaatﬁ@ﬁ@)(e3445 B 58he . uddk cef Vier e
fan1%|ar|zed for one hour to a Plexiglas open-field

flubjpygo {582 3PA%h) with black vertical walls and a

translucent floor, dimy illumnated by a |anp pl aced
underneath the box. The next day, the animals were
placed in the same boxﬁ%ﬁﬁ@@ﬂbﬁitted to a 10 minute

b - :
i b g éé’éf‘% g
neutaadithegf iegeensy AR (1-£27 @X@bmlomgroprtbpé\WMhhn

ani mal s snout was directed toward he obiect at a

th
At iBESY aHEes of BATELTF ahETMRGoF Lo W BRRCRAT Tyl Y1 6 RFP g
trantfehhe direchionpetrbheeQbi £Chi¥ASLhECAE 880were tested

for their ability to remember objects they have investigated
before. After some time, delay between first and second
encounter of objects, APP transgenic mice are not able to
recognize the already investigated object. This experiment is
based on the natural curiosity of the animalg, and a
significant lack of interest in the already investigated

object demonstrates recognition of the object.

EXAMPLE V.1l: INCREASED RECOGNITION INDEX BY MONOCLONAL
ANTIBODY 8F5:

Animals:

Female mice of a single transgenic mouse model of Alzheimer’s
Disease in FVB x C57Bl1 background (APP/L, ReMYND, Leuven,
Belgium) and negative litter mates as wild type controls in

FVB x C57Bl1 background with an age of 3 months were used. 2all
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by a conputerized system ( Et hovi si on, Nol dus
i nformati on Technol ogy, Wageni ngen, Net herl ands)
woaoo7oeaz 10 m nute retention trial (second trPel/sS2006/046148
performed 2.5 hours |ater, a novel object (object B,
green cube or orange barrq%) was pl aced together with
the famliar object (object” A) into the open field
(Freqg A and Freq B and Tinme A and Tinme B,
mice weggegeneslypd. PYheolymeyase @hallﬁdéﬁaFRlan (@&R) ned¢ the
t tig -of t ration in n ohj_ect
age ofns' B8sl, Baoyer inatd bRtahS: HRRERArID sl Gy arEe the
PCR memtexpzle@ee@tnbmm tvelc &l meuble TheekBY 90k ,eewasld PCR
to nmeasure non-spatial nenory. The duration and

sed
befor@ré&ﬁeﬁ@§th8€ GQFeéFuﬂYWasAé%pFBngW&&Flﬁ@n@ﬁ@lzed and
age-mBEAMEes], 1 HoB T rikdlk{ Tt aadehr eaThniesh %%ﬁ@e&obge@%%%%ter
curiosity. Analysis of data was done by conbi ning AP
and afldoeegedi a:amd@elltyhato ae@aeae@emnoc%mmalenmem@duceged by
G . or _8F5 95 osp tebuff red salln non- .
creatiERtogEAD [Pt DAY Bato ot Hat ProbBrekalT (I Ry in order
to alﬂb@ﬁmh&hﬁthﬁfﬁeﬁedaﬁ‘falzlehto themahd cbheeecsiedices Mice
M ce that _do nat distinguish betmeen an old

had f%lsjeeépcs% &onaver totireEechave steecdanivitsd i (et agp)
and £2@naMreerbidt LeeRINi 28t '%_%oal %a%bJs%trew hlhaRretesakky

expl ore the novel object and hence the recognition

cool icpgelidthovsnes = 5@11Mventtifat edx sltusiagel yoexpl offlet hsount
novel bJect have cogni_t.i.on |nde .0of . 100 . The

of o AP B BaRE MO CIRSRoHer g p RS [Eah AP RydeRseTY

and relfarekcdevelicel aewee®Q, byclk tesk nthed®amder a reversed
recogni tion index of allg%éoups was al so conpared b

day- nAﬁ@vArmtha\nea‘*b;hO&rﬁoétl ¢10- bewgs ﬁﬁ@k&eﬁﬁeﬁéﬁeémg at
n d p ndi-c [
R ol SR i
The came@cae@ eqmappedfwuk@dsaﬂldhiﬁoexmewaw.@11ayern@ﬁ
different from 50 e all other, mce

i.fi_cantl
beddigd Mk eaa rndl W ER ol A2 bt e i e g
accor@emier maree 1ebiantichedy ohr eatied1ARR1 fare. Five days

before the onset of the behavior test, mice were replaced in
macrolon Type 2 cages and transported to the laboratory in
order to adapt to the laboratory environment in preparation

for the behavior test.

Treatment (Passive Immunization) :

Three individual experiments were performed in which the mice
(at least 9 per group) received intraperitoneal injections
(500 pg in 240uL / mouse) at days 1, 8 and 15. Mice were
treated with monoclonal antibodies 6Gl, 8F5 and other non-
disclosed antibodies, all dissolved in phosphate-buffered

saline, or with 320 pL phosphate-buffered saline.

Novel object recognition test:
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transgenic mce was conpared with control groups, a
significant difference was found versus PBS-treated
whaao7net97ver sus Wil d-type mice (Fig. 4 : circlBe)/US2006/046148

i ndicating that treatnent with anti body 8F5 reversed

the cognitive deficit in these APP transgenic m ce.
EXAMPLE V I IN SI TU ANALYSI'S OF THE SPECI FI C REACTI ON

OF ANTI BODI ES 8F5 AND 8C5 TO FI BRI LLAR AMYLO D BETA

The n@E@IIDEﬁENﬁTEECFQF&tEFnﬁmﬂECJWBPLAQMESIMNQ AMYEDEDARN of

the thEDHEF (ERCECR SEAGE PRTPERTS. ARPRRoG SECBES i Beshod as

deschB@ﬂ/b?duéﬁdcﬁtérnbﬁgaﬂo flobuirhkar oA Nepepticdence, 2002,
eposits suggesting that their therapeutic effect is

22(9)ﬂ%éﬁ5ré656& bi H4FRg EESsEPBBI 625188 SREr PES BPRE to @
Plex1g§5E65pEHa@1ElQrbbkar5§9R0§Qt§d46°EH§ Rf A BiReRt Ldetrical

i nce anti body binding to fibrill A b peptide can
walls| ead eottaseldirestl Gipom, oflingyr édatwdnangdaby a lamp

uhsequent . i ncrease. of [ u Ie A oncentra n
placeathﬁgrﬁeéﬁbn%ﬁs ough?RF etngﬁVOtgﬁﬁcagﬁéggulgere

placebiead tahenkamehesrr bhagesbmabtadt cbody 1bhetapyet hat
effects the_sol ubl e gl obul oner rather than the nononer
vaUlﬁétﬁP@féFﬂéQ N@PHé&@ thigy trhade @%SérWﬁéﬁtQ lageger a

1nd1v9&ﬁbﬂ1§aEﬁrkﬁE %%€H| WﬁrQnuﬁﬁ@ p%%%%h%@'o%‘%SHﬁeﬁEQﬁhl

patients and cortical tissue
objectsoﬁlIgrﬁugehbekdeIgQS7§rﬁececph@PSﬁEm#la®1349e of + 4

Tagoni ¢, Hud USA) th old A

FREVRRG, SHEae e RErmrtn Shdr et ol e
exploAEngbbheathnuwhah Ahzhehirkrls dhseas@aBubateereand

form b-anyl oi d deposits in the brain parenchyma at
towarggoihie1 PPasRth3toR ddEtangenoanyl i §rdepdsicts fice were

aCthEQngFl%gaﬁg geepﬁésﬁh§e@Eﬁ%E°BE %ﬁe”BB?%%t@f iaFF%g%ded

s wer y anaestheti zed and transcar
by a pembusedized system (Ethovision, Noldus information

Technology, Wageningen, Netherlands). During a 10 minute
retention trial (second trial) performed 2.5 hours later, a
novel object (object B, green cube or orange barrel) was
placed together with the familiar object (object A) into the
open field (Freq a and Freq y and Timep and Timeg,
respectively). The recognition index (RI), defined asg the
ratio of the duration in which the novel object was explored
over the duration in which both objects were explored [Time g /
(Time p + Time g) x 100], was used to measure non-spatial
memory. The duration and freguency that object A was explored’
during the acquisition trial (Timezy and Fredan) was used to

measure curiogity.

Analysig of data was done by combining APP transgenic mice
that received monoclonal antibodies 6Gl or 8F5 or phosphate-
buffered saline, and non-transgenic littermates that received

phosphate-buffered saline, from all three studies (Fig. 4).



10

15

20

25

30

with 0.1 M phosphate-buffered saline (PBS) to flush
the bl ood. Then, the brain was renoved fromthe
wae@niossyrand di vi ded | ongi tudinally. One hem sptiEUS2006/046148
the brain was shock- frozen and the other fixated by
I mersion into 496paraforq&Jdehyde The i mmer si on-
fixated hem sphere was cryoprotected by soaking in 30%
sucrose in PBS and nounted on a freezing m crotone.
Mice Thetedbi netf diebiapnighsbetiweent 8n40ldnrbrgnsvendea novel
ons which r.e coIIe t PB d_f
ObjecguﬁggaugnfegPQFﬁgﬁﬁnpro 8 u?g tsﬁihe ﬁégcorgég ggg ﬁhg%e

the of BoBbAkzBelnBL' préirseabiypakients waeenobéauaedeﬁtoand
Brai n-Net, Minich, Gernmany as frozen tissue
hencej fher SFERIPI-EAPE 1Pﬁ‘82F%DESP§F8r rraP8ehy e cgutbag

excluEE@@ﬂggex?ﬁgréugﬁgqﬂggébyobﬁ@éEeﬂabbkg Eg%o§9§§§on index

tissu . nai vi sectiond were stained w Congo
of 10Red wgenqeanerhobguwmngnpnuﬁ@@opewaggpualwas-CAmpa@ed

(Sig Al consi sti ng
agaln8¥ Sg%8%8I§8V & sSlu?§8n B %Htgglutlg%éaﬁgaEbngo
recogRedisal dhder ofsbaﬂngmgup@vahbealsonbem@a@@aebylAmevA

Superf rostPlus and coverslips - Ethanol, Xylo
fonoé’ﬁ’éeé’én AgPREd BRCREaGEREs: ThRaGiidereres iﬁefey@e% £RS and

wild glg%t ggb&ﬂb'foanﬁl%' %dagk%gg%taaﬂe' a%flcaltkglfl Agpsal i ne

00 wth Congo Red solution yields alkaline
trans@engo Ré@esohuthaﬁ Eprepgace. noPﬁﬁﬁenUh@meﬁswwwﬁ pefrédrgmed

use, filt - nDunt sect.i.ons % and . all ow
2t CHERER L6 VELy (0 -FrcuBile “SPPaE TRTS0A, Aing SEavs fEoN 50)
whilef BNSt okPler3@ri4@ Fhwieds obf ealk akicdemialiione, (Ftilben 4f:or
30-40 minutes in al kaline Congo Red sol ution
stars). When the performance of antibody-treated APP
transgenic mice was compared with control groups, a
significant difference was found versus PBS-treated but not
versus wild-type mice (Fig. 4: circles) indicating that
treatment with antibody 8F5 reversed the cognitive deficit in

these APP transgenic mice.

EXAMPLE VI

IN SITU ANALYSIS OF THE SPECIFIC REACTION OF ANTIBODIES 8F5
AND 8C5 TO FIBRILLAR AMYLOID BETA PEPTIDE IN THE FORM OF
AMYLOID PLAQUES AND AMYLOID IN MENINGEAL VESSELS IN OLD APP
TRANSGENIC MICE AND ALZHEIMER’S DISEASE PATIENTS

Antibodies 8F5 and 8C5 show reduced staining to fibrillar A8
peptide deposits suggesting that their therapeutic effect is
mediated by binding to soluble globulomeric forms rather than
fibrillar deposited forms of AP peptide. Since antibody
binding to fibrillar AR peptide can lead to fast dissolution
of aggregates and a subsequent increase of soluble AR

concentration, which in turn is thought to be neurotoxic and
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- rinse three tines with fresh ethanol and enbed over
xyl ol Staining was first photographed using a Zeiss
WaA00a/064m2 m cr oscope (Zeiss, Jena, Gernmany) anpBCT/US2006/046148

eval uated qualitatively. Red color indicated anyloid

deposits both in the forn1ﬁ pl agues and in |arger

nmeni ngeal vessels. Later df! eval uation of ant i body

stai ning focused on these structures. Staining was
couldpéetegr tred miy rioheuivatihageshe ageetitdirodyi tthearagyl trihiacn

f . th bad
e ooty Lo PUANCE S PG FS) PG Brarheet® TRRCEFane

preferréEBST mashlng solution (Tris Buffered Sallne MAth
Tween 20; 1Ox concentrate; DakoCytomati on S3306, DAKO
Hanburg, Germany) 1:10 in Aqua bidest .) - 0.3% H2O2
Methddd .met hanol - donkey serum (Serotec, D sseldorf,
ny), 5% in TBST, as bl ocking serum - nonocl ona
nouse- anti-globuloner antibodies diluted at given

oncentrati.ons.in secondary ,ant,i hody:
For thlE I FerRral’ B ke 2Bl Bty vere
used:| BOHRa ch1Ditarevie, fiharbur ap GarAeRY;s (RZ1@63nEORz 55)and
dlluted 1: 500 in TBST) - Stre tABCoanex

corticpdk s5Epesratiton k0orEh PAROTIREMSur Gl cer RERPIE #
001348eraLdaRe BUBSLEAl Gkl i) ABLNGBORELALN© LT e

100; Vector Laboratorles Burl i ngane
(ReMYSEpeEEMNsm PRed giiugr) oscope slldes and coverslips -

The T o XPT P ra ) PoREath € oimiiats e R g
disea$eChiu®as ioht andC &l ¢ &n@%bHaO%te@%@ﬂt@C ubate el Orad®
pareggﬁ}ma at about 11 months of age and B-amyloid deposits in
larger cerebral vessels at about 18 months of age. The
animals were deeply anaesthetized and transcardially perfused
with 0.1 M phosphate-buffered saline (PBS) to flush the blood.
Then, the brain was removed from the cranium and divided
longitudinally. One hemisphere of the brain was shock-frozen
and the other fixated by immersion into 4% paraformaldehyde.
The immersion-fixated hemisphere was cryoprotected by socaking
in 30% sucrose in PBS and mounted on a freezing microtome.

The entire forebrain was cut into 40 um transverse sections
which were collected in PBS and used for the subsequent
staining procedure. The neocortex samples from Alzheimer’s
disease patients were obtained from Brain-Net, Munich, Germany
as frozen tissue, immersion-fixated in 4% paraformaldehyde
during thawing, and subsequently treated like the mouse

tissue.

Individual sections were stained with Congo Red using the

following protocol:
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- wash for 5 min in TBST buffer - incubate wth donkey
serun! TBST for 20 mnutes - incubate with primry
wa@pdaorloedy2 f or 24 hours at roomtenperature - WaShUBI006/046148
TBST buffer for 5 mnutes - incubate with bl ocking
“serum for 20 minutes - wash in TBST buffer for 5
mnutes - incubate with sd@ndary antibody for 60
m nutes at anbient tenperature - wash in TBST buffer
Materfiarl :5 mi nutes- incubate with Strept ABConpl ex for 60
mnutes at anbient tenperature - wash in_T
- Amyln o i S50, o AL o SHEATR PRSI GE 20T e one T ing
of al@&ﬁlfé‘%éﬁcts}o%t%rﬁl hies Rifndion dddesngemadr at e
slides w th al cohol and enbed siides Besides visua
soluulmgpectlon of sections under the mcroscope, anyloid
_ stalnln %%: addltlonally quantified by optically
%? randoniy sel ected pl aques fromthe
- mldyoﬁdapwlﬂmdemmg@femduumg larepeRrersliks mage
anaIyS|s systen1and determ ning their average
- Ethym@lscahe Ual FEPYAIRINGE ty val ues (were
cal cul ated fromthe greyscal e val ues by subtracting
t he nean background density of the stained nateria
Reagdmtom t he density of anyloid plaques (0% - no plaque
stai ni ng above surroundi ng background, 100% - no
transm ssion / maxi mal staining) . The differences
- Nadietaean hetweery antdibotias sﬁﬁlﬁ:alorﬂ@leilr&is 6dkal8iGke asel ine

8F5, respectively, were tested for statistical ., .
- ATk | G WO TGRSR Coe A iBodyzion vields
alkalslt Jmteld alo qasiedid b@;ﬁréﬁ—&cvee%d Qnd¥ee GORGOPIE lhth

any ol dep05|ts (Frg. 7(A
befoxg obag onerprefter)r i ng

- mount sections on slide and allow them to dry

- incubate slide in staining cuvette, first for 30-40 minutes
in alkaline saline, then for 30-40 minutes in alkaline Congo
Red solution

- rinse three times with fresh ethanol and embed over xylol

Staining was first photographed using a Zeiss Axioplan
microscope (Zeiss, Jena, Germany) and evaluated gualitatively.
Red color indicated amyloid deposits both in the form of
plagues and in larger meningeal vessels. Later on, evaluation

of antibody staining focused on these structures.
Staining was performed by incubating the sections with a
solution containing 0.07 - 0.7 pg/ml of the respective

antibody in accordance with the following protocol:

Materials:
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ant i bodi es 8F5 and 8C5 stai ned parenchymal and
nmeni ngeal congophilic deposits of A b peptide
wak@niob49cant |y | ess than the anti bodi es 63 anBCBHEID06/046148
(Fig. 7 (B - (O , (H ) . Qantitative analysis of
par enchymal anyl oid pl aque st ai ni ng reveal ed bi ndi ng
of all antibodies to plagues (statistically
significant density above control) , but binding of
- TBSEhwvialsbdyos F® larrd o8C3 Twds  Siugrriefriediaistel lyi eowsitht Fween 20;

indin f the.r ren Nt y (raised to
1o SIE-RL { BELELELaes AR SRID (SRS cernany
1:10 ref eeRc®idristhody 4G (raised to N - termna
sequence of Ab) (Fig. 7 (D) -Fig. (G). Antibodies 8F5

- O-%n%—’-@@”bir?ﬁudllaé%%lto anyl oi d deposits than antibodies
-4 i F par e A seq .

R A b e S P e Ry (TR 2
blockpagt is¢evoan | ead to fast dissolution of anyloid

- morBGTEY R Bstebier S B et A o B gtver

conceb@ raeueisoxinc @t coul d | ead to m crohenorrhages,
and/ or a fast dissolution of vascular anyloid, which
- secerdaryodnd ooy it Himtdronescr Keyksy -Pidrdeiorse amtibody
JackdBhl BamAher aay fhat abheets ! Lyl &Gl il quRyr,
(Jac rat her tnangthe ﬁ%nonerais %?%fgﬁie F&%Aglgs%%%Aﬁ%gD
dilutkg§ 11 500Adni §8sated anti body that binds with greater

- oeRRRRHLRE) AR RS & S0 B M.

Germanylhe isol ated anti body of claim1 wherein said
anti body is nonoclonal . 3 . The isolated antibody of
- Pergpgidmss wversding teh & itadigngmobiendiiny nep dDABsi 15K144 00
Vecto3ahdghakuw grer Sal NQREr o yat least 1.4. 4
c OThe thlatég ant?%%&y gg“%ﬁa?%?S‘%%%rein said ratio is
- SupkrfFrostl®ls Bdcrfh@opeobdﬁd@sammwb@@wea%ldm@iw14
- xylgﬁe%%%% %%H%dﬁ?gémﬂ%dium (Medite, Burgdorf, Germany; X-

tra Kitt)

Procedure:

- transfer floating sections into ice-cold 0.3% H,0, and
incubate for 30 min

- wash for 5 min in TBST buffer

- incubate with donkey serum/TBST for 20 minutes

- incubate with primary antibody for 24 hours at room
temperature

- wash in TBST buffer for 5 minutes

- incubate with blocking serum for 20 minutes

- wash in TBST buffer for 5 minutes

- incubate with secondary antibody for 60 minutes at ambient
temperature

- wash in TBST buffer for 5 minutes
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beta protein nononmer is selected fromthe group
consisting of A b (I-42) nononer and A b (I-40)
wowaner726 . The isol ated anti body of clai m SP@hesm06046148

sai d nonocl onal anti body is produced by a hybridonma
havi ng Ameri can Type Cultgrg Col | ecti on designation
nunber PTA- 7238 or PTA- 2 07. 7 . A hybridoma having
Anerican Type Culture Col |l ection designation nunber

- incppaLE23@.C18 StrRnidREEEEx arfidthedy igER)espredd @add eme

éyy %Igybrldona of claim7 . 9 . A nonoclonal antibody

conprising a vari abl e heavy chai n encoded by SEQ ID

- washDiln TEGT blfeawried enalimantddody of claim 9 wherein

S d antkggd i S hunan or humani zed. 11. A nonocl ona
- ing Eéfi Ji%g 20 WSS |i ght chain encoded by

- mou%@Qt'h@ NQctd on b g1k g10RAG -3l s@rltdel?:odﬂ a/cﬁlaa:'em

11 wherein said antibody is human or humani ze
slidephevifdnediomiall and sowpedofsldidasism 11 further conpri sing

a variable light heavy chain encoded by SEQ I D

NG 1. 14. The nonocl onal anti body of claim 13 wherein
Besidedl &rianialbddisdestivme s dutirmisZ ethdekb thd mErReTsde,

anti body conprising SEQID.NO 3 . 16. The nonacl gna
amy Loggk isGdyticrd ¢ mAPs tiverdily Seicdtdrdtlissodyy P Hsdr Yor

ex01sﬁ%@aﬂbz%%nd%&lyAé@T@Eﬂé&W léﬁﬂééxﬁﬁbnp% 'H%éﬁ%fgagég%

18. Theé nonocl onal I body of
1magaﬁhe1rsemg Sdied TamcidFody 5.9 Hoewe emaigredrd zse/dstelrg arithe

| on ti_body of claim-17 f ther cQ r|S| S
act A Bl 0 Rl o Al e i (R disTTY

valueshgheire sildulated from the greyscale values by

temp

subtracting the mean background density of the stained
material from the density of amyloid plagues (0% - no plaque
staining above surrounding background, 100% - no transmissgion
/ maximal staining). The differences between between
antibodies 6E10 / 4G8 and 6Gl, 8C5 and 8F5, respectively, were
tested for statistical significance with ANOVA.

Results:

All antibody-stained material described proved to be
congophilic amyloid deposits (Fig. 7(a)). The globulomer-
preferring antibodies 8F5 and 8C5 stained parenchymal énd
meningeal congophilic deposits of AR peptide significantly
less than the antibodies 6G1 and 6E10 (Fig. 7(B)-(C), (H)).
Quantitative analysis of parenchymal amyloid plaque staining
revealed binding of all antibodies to plaques (statistically
significant density above control), but binding of antibody

8F5 and 8C5 was significantly lower than binding of the

reference antibody 6E10 (raised to N-terminal sequence of AB)
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anti body is human or humani zed. 21. An isol ated
anti body that binds with greater specificity to an
wamosed7bet a protein gl obul omer than to an anpCDU82006/046148

beta protein fibril . 22 . The isolated anti body of

claim 22 wherein said ant%%gdy I's monocl onal . 23 .

The isolated anti body of claim23 wherein said

nonocl onal antibody is produced by a hybri dona havi ng
and efivedi ©&n 1PyeE Cilarurefcsenset rot idesiygr&si dranigederto N-

PTA-7238 or PT -é@??. 24 . Q hybri doma havi ng Aneri can
termipode sEIUERCE &d P8¢t (6 9dedi(Ghation dGAber PTA-7407.
Antibddied BRROGIRNGCsan:iRodY (B8C3) REAIUCEHDE SR than

hybri doma of claim?24 . 26. A nonocl onal anti body
antibedipsi sibigha neadcalilze hawypnohainocengaded ofy tBEQABD

NO 11. 27. The nonocl onal anti body of claim 26
SequeRferei TEERTTAT MESdy S HReFd S SoPhddas £6d fipgiliar AR

eptifRNeghonal arty S a vari-ahle 4 i Iy

P e oy oES 1B Hor 1a e 5 o S B a el Ak Body
brainotiekaiema?8l wheidiseqsang adntirkedy oF bomambier Ap

humani zed. 30.. The nonocl gnal _anti body of cl aim 28

concepirpfdloofpriicH Ag &Urar L&bIFEOLEgHt tohaien Neneeded sy and
coul d?w%@aﬁptwomil:%%o rm%g@%r,‘ 0 %!rﬁ'}%lr %n %'ag.%d ¥ &%fsgghﬁl&@ns % £

erein said antibody 's hunan or hunani ze
vascugemoehydali danwihioty adewpriosildg 18EQ kb MDcrbBerdrhibes .

nocl gnal__anti body.of cl ai 2 erein _said anti body
mherel 30 A e, Y50 o9 RonoASCRONa it PGPS
globugohpli $bRtePEQhR NBe 2Bnoger Theppemreghemal antibody
of claim 34 wherein said
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anti body is human or humani zed. 36. A nonocl ona
anti body conprising a vari abl e heavy chain, wherein

W@ a00d/0¢4art abl e heavy chain conprises at | east PEEUS2006/046148

10.

11.

12.

13.

conplenentarity determ ning region (CDR) selected from
the group consisting of SEQ.I1D NGO 13, SEQ ID NO 14
and SEQ I D NO 15. 37. A nonocl onal anti body
conprising a variable |ight chain, wherein said

vari abl e |ight ch¥EATcédfpflae¥ERt IBaast one CDR
selected fromthe group consisting of SEQ ID NO 16,
SEQID NGO 17 and SEQ ID NO 18. 38. The nopnocl ona

. antAboitlyo bt ed ahnt BBofiyr thetr oonpsi sitlh arsaréabl e

heavy chajn, wherein said varijapl e heavy chain
oo LBl B e Ve PRl SRR b0t S F T irSHaLf, ghoulomer
conshshi g 2 SERSPINGELd3HrSEL h Dnddnd4. and SEQ 1D

NO 15. 39. A nonocl onal antibody conprising a

- varTlap| eshbavyd caatr Abodriepdi aladndl vanenplie Arigyantibody

chaj ' at | east one conplenentarity
de?%?ﬁﬁ%ﬁ%%i§§%%bn (CDR) selected fromthe group

.conshstingl afeSEENt OOy Sf, cBE D MeeréiandhSERtDy of

NO :7 ..40. A nppoclonal antibody conprising.a .
var?h%@%n$i@B?CtEéFhFYmE%r%?h s%¥8b9 Wﬁﬁlég@iaﬁ%d monomer
chaip genpeisesial | east one CDR selected fromthe

group consisting of SEQID NO 8 , SEQID NO :9 and

. SECE® Neplabedilanthbofwnot| ohalmant vhedginf seidi vado is

fur{hgrtgo rbsing a vari abl e heavy chain, wherein
sai d’ varfi abl € heavy chain conprises at |east one CDR

. sel Bia¢ etls b1 @t hangi by const Saimgse ofhSEQ hDsBI Smyloid

SEQID NGO 6 and SEQ ID NO :7_. 42. A nethod of
t r €3BT AGPHPC B BVBAEPHET AL S heFherted Df s8lskhpnIgoup

pat &Rk &P Agedrohpsaldo| reahoRBE Qhd AR (1-40) monomer.
The isolated antibody of claim 5 wherein said
monoclonal antibody is produced by a hybridoma having
American Type Culture Collection designation number
PTA-7238 oxr PTA-7407.

A hybridoma having American Type Culture Collection
designation number PTA-7238.

A wmonoclonal antibody (8F5) produced by said hybridoma
of claim 7.

A monoclonal antibody comprising a variable heavy chain
encoded by SEQ ID NO:1.

The monoclonal antibody of claim 9 wherein said
antibody is human or humanized.

A monoclonal antibody comprising a variable light chain
encoded by SEQ ID NO:2.

The monoclonal antibody of claim 11 wherein said
antibody is human or humanized.

The monoclonal antibody of claim 11 further comprising

a variable light heavy chain encoded by SEQ ID NO:1.
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prevention conprising adm nistering said isol ated

antibody of claiml1l or claim6 to said patient in an
wW@ewaie493uf ficient to effect said treatnent orPCT/US2006/046148

prevention. 43 . The nethod of claim42 wherein said

i solated antibody is adm nistered via a route sel ected

fromthe group consisting ¥¥ intranuscul ar

adm ni stration, intravenous admi nistration and
14subrhtanenvsladailnagatibbidgnof4éladmneBhetdestin said

diagnosing Al zheinmer's Djsease in a patient suspected

of RBYIREIWhiE BHEBRSBTCHHPRPSPRY the steps of @ a .

15180Aa&5ﬂec§0959|gﬁkgebd§aaeh§rﬁggﬂgsghg pat kens;. b

contacting said biological sanple with said isolated

16ant Thedyponpctbapin anbibebsi af6cleimalbi wheardnumdad
conditions sufficient fo pti.on of
ant?ﬁéﬁ 8§Yi%gdbuggﬁppgxég%gé%ggg'. detecting presence

170f Aam@naslbgen/ aantibbdgyceapplexas sRQsabdNsanpl e,
presence of said conELexes indicatin% a di agnosi s ,of

184 ZRBPNBPRSCEPRRASBIFAPSdY dChafil el 145V heRELIReERAE of

clabm-4ouher gi fugahdoanti,ggRibeqa gl obuloner . 46. A
nmet hod of diagnosing Al zheiner's Disease in a patient

19susiieet mdnotlhawilngnthbedyi séaséadonpii Shmgheke comppdsing
of ; i salating a biological sanple from said
patﬁgﬁt;g Egcgﬁtacting said biological sanple with an

20ant rgenmbabcadohble aafdbvagebrcandihn 0pswhai-tiai eatdf or
the formation of antibody/antigen conpl exes; c .
addPR§LROEYN} §ghtEaro OrhBYFeshFErng ant i body/ anti gen

21c0MBLexes1EekqahtMBoARd tHAdehinds with greater
specificity to an amyloid beta protein globulomer than
to an amyloid beta protein fibril.

22. The isolated antibody of claim 22 wherein said antibody
is monoclonal.

23. The isolated antibody of claim 23 wherein said
monoclonal antibody is produced by a hybridoma having
American Type Culture Collection designation number
PTA-7238 or PTA-7407.

24. A hybridoma having American Type Culture Collection
designation number PTA-7407.

25. A monoclonal antibody (8C5) produced by said hybridoma
of claim 24.

26. A monoclonal antibody comprising a variable heavy chain
encoded by SEQ ID NO:11.

27. The monoclonal antibody of claim 26 wherein said
antibody is human or humanized.

28. A monoclonal antibody comprising a variable light chain
encoded by SEQ ID NO:12.

29. The monoclonal antibody of claim 28 wherein said

antibody is human or humanized.
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conditions sufficient to allow said conjugate to bind
to the bound anti body, wherein said conjugate

w@onpeees sai d i sol ated anti body of claim 1l oPCTUSI0G/G16148
, attached to a signal generating conpound capabl e of
generating a detectable si&gal; and d . detecting the
presence of an antibody which nay be present in said
bi ol ogi cal sanple, by detecting a signal generated by

30 sai Bhei gpapcyenat aenhgbedyipofindlasai 348 sfgnaher comprising

indicatin di agnosi.s_of hei ey’ s . Disease.in. said

pat?eﬁ??lgbfeT%%gﬁgtﬁ%%l%fé%%%ﬁﬁgz Ymﬁ%@elﬁ g%rgl'
31anttgenmbtoal ghabubknbEbody48f Alaenhed whedeagnesidg

Al zheiner' s Disease in a patient suspected of having

Al ZHBF HBPO¥ BF sBURRNCcBRpRIEFAYZERe steps of : a .
321 sohahbng-2-RL 0! 9Qt ¢BLayarBhs i EOAYSakE PAIKEDEH . D .

contacting sald biologital sanple With antianti body,
33whefeénmeapdlanal - antibody ©§ spatinfd@ Wbhersandsaid
ant i bod f claiml or_claim®6 for a time and under
con%??%%ﬂgysﬁ?fhgwgﬂtoFo %W?%ﬁ??%r formation of anti
34 anhihedytlanki bedyibediptexpsissagdsSEQNPbEX©$20 .
cont ai ni ng anti body present in said biological samle;
35¢ .TB@dWﬁﬁoﬁleﬁﬁFuﬁﬁgéngyr@guF%?hﬁ At VRREFBBA§ALd

antéﬁegﬁoa9ﬂﬁgepﬁﬁaﬁoarahﬁﬁgﬁi9@&.under condi tions

sufficrent”™to allow said conjugate to bind to bound
36 ant Abodypchheaei ansabddyonpugat eivgnpr veesakhheaheayen, -

whi ch_binds,to a_signal generating conpound capabl e of

GerePatTng 4o BB Borabre T SRAI BRAVH ChOePecPrRE Ec" 2

si gnaksgepgeatefipbymsatdrstgnabtermining region (CDR)
selected from the group consisting of SEQ ID NO:13, SEQ
ID NO:14 and SEQ ID NO:15.

37. A monoclonal antibody comprising a variable light
chain, wherein said variable light chain comprises at
least one CDR gelected from the group consisting of SEQ
ID NO:16, SEQ ID NO:17 and SEQ ID NO:18.

38. The monoclonal antibody of claim 37 further comprising
a variable heavy chain, wherein said variable heavy
chain comprises at least one CDR selected from the
group consisting of SEQ ID NO:13, SEQ ID NO:14 and SEQ
ID NO:15. |

39. A monoclonal antibody comprising a variable heavy
chain, wherein said variable héavy chain comprises at
least one complementarity determining region (CDR)
gelected from the group consisting of SEQ ID NO:5, SEQ
ID NO:6 and SEQ ID NO:7.

40. A monoclonal antibody comprising a variable light
chain, wherein said variable light chain comprises at
least one CDR gelected from the group consisting of SEQ

ID NO:8, SEQ ID NO:9 and SEQ ID NO:10.
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generating conpound, said signal indicating a
di agnosis of Al zheiner's Disease in said patient. 49.
wWe2@apo3t ti on conprising said isolated anti boRgT/082006/046148
claiml or claim6 . 50. A nethod of preventing or
treating Al zheinmer's Disease in a patient in need of
sai d prevention or treat e conprising the step of
adm ni stering said conposition of claim49 to said
41 patTlentmono @oreaib et Sufdy cdertlaion eff eburtsedd comprising
prevention or treatnment,. 51. A vaccine conpr.isi
saitl YHot 3 gy R HoRA Bt c"]’]l'éer]?ﬁ]fl or" ‘fa\f?‘ﬁn%%]z%qgeavy
phasHerGe Wdisstd Ye ACLEPI S € el WEtse Bot A MBESR O 10
preventing or treating Al zheiner's Disease in a

patIEIHP | PRIt B9 s ST el MQ oty otER ratiifent and SEQ ID
conpyi-pi ng the step of adm nistering said vaccine of
claimb5l to said patient in an anount sufficient to

42 ef fratetdand @f evierd t tmg ovr tpeaterening 58l zhdimet hod of
i dentifying conpounds sujtable for active inmrunization

of Fem™ f &t Ut AR G AT TR ST R s Ak e

COongyrd-sd it s ec St PSs Dhg Adnhi 1BXPAST 11y ORNL1 @F 1 SBT LLed
conpounds_of interest to said isolated antibody of
cl @y Phi B Rl A t¢heiak thdgrledetierhsin an

fficient . Sal poy bind t
2gi£ C?lﬁsrg?a?%%f%%%zg%%go%fc al ?ns%)or c?%?“rlr% ;éPand 8 )
I demtefamtnigo hose conmpounds which bind to said

1o kRl AL bl Ll M STl O, PRy ot iy
i N B padh B s e £alh Cl £0s T fodiey ebOPe AL ZNeE FBR' She group
Di sease. 54. A kit conprising: a % said isolated
ant ¢Qeisoing of intramuscular administration, intravenous
administration and subcutaneous administration.
44, A method of diagnoging Alzheimer’s Disease in a
patient suspected of having this disease comprising the
steps of:
a. isolating a biological sample from said patient;
b. contacting said bioclogical sample with said
isolated antibody of claim 1 or claim 6 for a time
and under conditions sufficient for formation of
antigen/antibody complexes; and
c¢. detecting presence of said antigen/antibody
complexes in said sample, presence of said
complexes indicating a diagnosis of Alzheimer’s
Disease in said patient.
45. The method of claim 44 wherein said antigen is a
globulomer.
46. A method of diagnosing Alzheimer’s Disease in a
patient suspected of having this disease comprising the
steps of:

a. isolating a biological sample from said patient;
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claiml1 or claim6 and b ) a conjugate conprising an

anti body attached to a signal- generating conpound,
wob@res4275ai d anti body of said conjugate is di PEEUSI6/046148

fromsaid isolated anti body. 55. A kit conprising: a )

an anti-antibody to said isglated anti body of claiml

or claim6 and b ) a conjuﬁ

te conprising an antigen

attached to a signal -generating conmpound. 56. The kit
of cl & .mcE&btabeiegnssaiddbani bgenal ssamglebwlbhean. antigen

47.

48.

for a time and under conditions sufficient for the

formation of antibody/antigen complexes;

. adding a conjugate to the resulting

antibody/antigen complexes for a time and under
conditions sufficient to allow said conjugate to
bind to the bound antibody, wherein said conjugate
comprises said isolated antibody of claim 1 or
claim 6, attached to a signal generating compound

capable of generating a detectable signal; and

. detecting the presence of an antibody which may be

present in said biological sample, by detecting a
signal generated by said signal generating
compound, said signal indicating a diagnosis of

Alzheimer’s Disease in said patient.

The method of claim 46 wherein said antigen is a

globulomer.

A method of diagnosing Alzheimer’s Disease in a

patient suspected of having Alzheimer’s Disease

comprising the steps of:

a.

b.

isolating a biological sample from said patient;
contacting said biological sample with anti-
antibody, wherein said anti-antibody is specific
for said antibody of claim 1 or claim 6, for a
time and under conditions sufficient to allow for
formation of anti-antibody/antibody complexes,
said complexeg containing antibody present in said

biological sample;

. adding a conjugate to resulting anti-

antibody/antibody complexes for a time and under
conditions sufficient to allow said conjugate to
bind to bound antibody, wherein said conjugate

comprises an antigen, which binds to a signal
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49.

50.

51.

b2.

53.

111

generating compound capable of generating a
detectable signal; and

d. detecting a signal generated by said signal
generating compound, said signal indicating a
diagnosis of Alzheimer’s Disease in said patient.

A composition comprising said isolated antibody

of claim 1 or claim 6.

A method of preventing or treating Alzheimer’s

Disease in a patient in need of said prevention or

treatment comprising the step of administering said

composition of claim 49 to said patient in an amount

sufficient to effect said prevention or treatment.

A vaccine comprising said isolated antibody of

claim 1 or claim 6 and a pharmaceutically acceptable

adjuvant.

A method of preventing or treating Alzheimer’s

Disease in a patient in need of said prevention or

treatment comprising the step of administering said

vaccine of claim 51 to said patient in an amount

sufficient to effect said prevention or treatment.

A method of identifying compounds suitable for

active immunization of a patient predicted to

develop Alzheimer’s Disease comprising the steps of:

a) exposing one or more compounds of interest to said
isolated antibody of claim 1 or claim 6 for a time
and under conditions sufficient for said one or
more compounds to bind to said isolated antibody
of claim 1 or claim 6; and

b) identifying those compounds which bind to said
isolated antibody of claim 1 or claim 6, said
identified compounds to be used in active
immunization in a patient predicated to develop

Alzheimer’s Disease.
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54

55.

56.

112

A kit comprising: a) said isolated antibody of
claim 1 or claim 6 and b) a conjugate comprising an
antibody attached to a signal- generating compound,
wherein said antibody of said conjugate is different
from said isolated antibody.

A kit comprising: a) an anti-antibody to said
isolated antibody of claim 1 or claim 6 and b) a
conjugate comprising an antigen attached to a
signal-generating compound.

The kit of claim 55 wherein said antigen is a

globulower.



