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ANTI BODI ES SPECI FI C FOR THE PROTOFI BRI L FORM OF
BETA- AWLQO D PROTEI N CROSS- REFERENCE TO RELATED

WO\RRRGHT4 ONS Thi s application clainms priorityPCDUS2008/083659

provi sional patent applications: 60/988,481 filed
Novenber 16, 2007; and 61/019, 747 fil ed January 8 ,
2008, the contents of which are incorporated by
reference . FIELD OF THE | NVENTI ON The present
invention relates to isolated anti bodi es that interact
specifically with conformational epitopes of a

@m@tgébbﬁé|sﬁEUﬁﬁI@fFbﬂ”@@ahﬂkﬂr@ﬁ%h@LdF@@@RhﬁQﬁﬂﬁhﬁﬁ@LOID
anti bodi es show m ni nmal aé ﬁ ﬁtectable affinity
towards | ower nol ecul ar F@ f'¥ornms of bet a- anyl oi d
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use e diagnosi's, trea and/ or prevention

of beaanyloid plague, deposition assosi AL et Wt hecen:

onset and ogreSS|on 0 ner's dis

BACKGROUND sOF TFIHESBRIWVEMNT| ONL Bet a-YWomdndied (A6h) 2007; and
r o] t._to us v t f .
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insot piraeclb bpepefeecrdddri | s and dep05|t|on of these

fibrils to formanyl oid plaques. The formation of such

PﬁﬁﬂyQﬁ“ gﬁhﬁ vEﬁ?1@ﬁea of the brain critical for

nenory an er coghitive functions is thought to

| ead 4, 13559&'\1]@ §§§8§£§<§1’?dr\%£@e£ h't% d1§oei%3t%d( SEftipodies

Sel koe, Neur opat hol . Exp. Neurol
5824344 ACE Berat Abydbid V|olet|évt |q§>él§0émﬁ’pit<i>@@l ERjriemssopt a

B?@Eé %ﬁnﬁg ?érﬂn1gp QQh1% |8ant eptide. These

proteolytically processed from any 0| r cursor
@nbi@@@(SAPQ)OW bylnmehl bose@roet@@teeca@@lg sddrietiage awards
§ 1 091 caf 48 ! b

o LS VR T T e aneT dea es,
1Y b bk s andcldbednencciacivds i el engthl respeetdimgnpsis,
g%&§u¥&lak %&d?or ' prevention of beta-amyloid plaque
deposition associated with the onset and progression of

Alzheimer’s disease.

BACKGROUND OF THE INVENTION

Beta-Amyloid (AB) peptides are thought to be a
causative agent for Alzheimer's disease (“AD”) through the
formation of insoluble AP peptide fibrils and deposition of
these fibrils to form amyloid plagues. The formation of
such plaques within the area of the brain critical for
memory and other cognitive functions is thought to lead to
dementia associated with this disease (see Selkoe, 1994, J.
Neuropathol. Exp. Neurol. 53:438-447). Beta-Amyloid
peptides comprise a group of peptides 39-43 amino acids long

that are proteolytically processed from amyloid precursor

protein (APP), by both P-secretase and 7Y-secretase at the
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1991 Sci ence 253:323). These isoforns of APP are
generated by alternative splicing of primary

wo e@nseiospt s of the APP gene. Numer ous m SsensBCT/US2008/083659

nmut ati ons have been identified in APP in famlies with
aut osomal dom nant early-onset Al zheiner's di sease.
Sonme nutations cluster near the secretase cl eavage
sites and affect APP netabolismeither by increasing
the production or the proportion of A b fornms (e.g., A
b42 ), which tends to be nore fibrillogenic and to
aggregatedf asrerxyharegtivers, f oremediévronal tBx¢nt tyre at
MBYs{ Ssifle Jin e, | RLgeo IRl eguludl Wekght (5L Drils Wiich ng
are fornmed via aggregation of soluble Ab peptides into
ngobkubhe &¢bis | snahdngsubsespretttiyelli dsee Wirak et al.,
, r Con. it myl i | - .
H e Pl T TRe 0 o OF LBt O EE™ o7 o | By padnerated
hpl e¢obanaweightp bl ¢ gareet cpkonarpf tAbnpeptptesohicch APP
i oluble in vitro_ and e isolated as an — :
Lo oxt neter 5o 6h0 Sk B R R A e i aea o
AbP matinon fafmiilisel ubtiehAb peptdaelf i bidnhisars t heareind-onset
sult of, the.initial oljigonerizati.on of eptide to
Py L RurarrS ai st eErPAhi ghtr o) dbgrar toe
wet ghta gr atlebivhoel siosm ankhes® dartansPentt ppot 0fn bridher by
structures Q%e precurgor to the anyloid i.bersf A 0
Fespotsit e for FEEFPCAYST urtét i oh° and CREAFORAI GTos&P i Forms
Ak zdiel nBp..S , divgease {cADs and bE hebrpr gtiernlaggeegat boa to
di seases. %hrious treatgents have be%p for r%ed.in
AWYETPS t B Prevent®t he #or nhPT B of A5 Opépt i"q& oY maY
exai e,inl Nhhdi t1orget ompreviendr t heignot edlprtile which are
processi ng of APP. Al so, inmmunotherapy strategies such
§@r@&ﬁnvﬁ%HQQﬂﬁeéﬁt¢P“aﬁfiS?@%P%%nﬁﬁb@épésd?fplm¢ﬁuﬂﬂ§OlUble
et garance, of amekald,depost 15); 107 JpuBEZaL 0N Wd hufyio1a
b peptide antigens (to pronote a hunoral response) have
béemen! i sthed im-ameatirénptt iy iledieen plaqgréesi zeotafd bril
deppi tYin § 1BLEM NOeu a2 79468, L3USHE0 LanDfeLt ap
peptides which is soluble in vitro and may be isolated as an

approximately ~670 kDa entity. Thus, the in vitro formation
of insoluble AP peptide fibrils is the end result of the

initial oligomerization of AP peptide to form a structurally
distinct, soluble higher molecular weight protofibril form.
These transient protofibrils structures are precursor to the
amyloid fibers responsible for cell dysfunction and neuronal
loss in Alzheimer's disease (AD) and other protein
aggregation diseases.

Various treatments have been forwarded in attempts to
prevent the formation of AP peptide, for example, inhibitors
to prevent the proteolytic processing of APP. Also,
immunotherapy strategies such as administration of anti-Ap
antibodies (to 1induce <clearance of amyloid deposits) or

immunization with AP peptide antigens (to promote a humoral
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di scl oses a nethod of treating Al zheinmer's di sease by
adm ni stering an anti body rai sed agai nst a protofibri

w@ongielossig of the Arctic nmutation within the BPCDHUS2008/083659

pepti de coding region. No exenplification of raised
anti bodies are presented in the specification and no
conparison as to affinity for |ow nol ecul ar wei ght
forms of A b peptide are presented. U S. Patent Nos
6, 761, 888 and 6, 750, 324, issued to Schenk et al.,
di scl ose a series of antibodies which recognize
vaspous egiavepescal endithed am nen agt deryequenceedfceAplaque
4 t s specific for the Nnterm nus and
a Ze_ raergqéiﬁ?%g??z\ b42 showed efficacy in reducing
pI aquée potFetentviNo ahd 9 4¢iBvo 1ssDegpitte lepnfent et al.,
know edae in Hagnbhel 0 of  fLaALINT 300 PREYENt N cace by
eimer' § di'sease, ere remains a nee or an
adnpxromer;ém@gposntl ensilaotly nmetdicds! obgbieati ng amdjtarfibril
reve is dis The 0Si t.i_on d hads
?n JhS rggsgéﬁtsclnve%‘?lg%lnc a%F%gggan tg Qleng edgs e
bng@Cﬁ@ﬁldﬂg antd bodirgs ispeeifoc éf)rr@:cmwfamthmddllals are
forms b pept ti de Whl Ilgaslhoor\l/\n ng  mr macomd%t ect a abl e
%]E?Inl yagalns | oWrmol ecUrar wei ght ?o Pof “the Ab
@éf)imxi@ Rhar ragceudieahlyr efié egiti vEooonposi ABOI@@ptide are
n$r| S|Opg such an anti body or antibodies will be
Bs% i treating and/or preventing beta-anyl oid
pl aque. sdepesmémon Nazowa, 7@1%@33@& at gbopzbla, thEssued to
%nset an gression. of Al zheiner's dlfsease C%J hich
Iei\tl\/E I'ON ThaCPPeserit iHVerti ofi'r el At 8°4 5 % w e
rsobat et anhub@dyebhabpéﬁomﬁoﬁ@etméI£mithHdMﬁtsquence of
nformatlonal ito a protofibril formof . ,
By PO "HBSE dabeThe: frowtaner Son i pypernd mia-regions
bet agamgheoinda( Arbidapepih deedisc koW dduet e tar te-and vioS and
ggowvoher ein as SEQID NO 1 . The isolated antibodies

Despite current knowledge in the field of treating and
preventing Alzheimer’s disease, there remains a need for an
improved compositions and methods of treating and/or
preventing this disease. The compositions and methods of
the present invention address and meet these needs by
disclosing antibodies specific for protofibrillar forms of
AP peptide while showing minimal detectable affinity against
low molecular weight forms of the AR peptide.
Pharmaceutically effective compositions comprising such an
antibody or antibodies will be wuseful in treating and/or
preventing beta-amyloid plagque deposition known to be
associated with the onset and progression of Alzheimer’s

disease.
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the present invention have affinity for such a
repeated confornational epitope for the |arger

worpdoenedoss wei ght protofibril form of the Ab pRQI/US®08/083659

whil e showng mininmal or no affinity for other forns
of Ab peptide, such as nononer or diner forns of Ab
peptide. The present invention also relates to an
i sol ated anti body that specifically interacts with and
shows a neasurable affinity to a conformati onal
epitope of a protofibril formof Ab peptide, whereby
PREMAg0taaT i(THEI FNEpiTHPe is represented by an exposed
region of a Ab- protofibril formconprising the am no
termial por3drdn ofveat iexposedtper tticorrrofighl@tAld antibody
[ T I nt .1 ovention fur S.. 1
B G hne baay t Rat L oAl T he6r ast o Ang e o @
showsf irmeasuwrablog $Fbnnil b yd t Pe@dt oenf ormmat ingnalmer of wild
epi tope of a protofibril formof Ab peptide, whereby .
Enee p %’%ﬁ%ﬂiqldep@tﬁjpéjq@lld@prl@séﬁ”tcé@ by ar expbsednd is
ERGHON Of o B ADs PEGH OF pi RpL | 1f OF MheONPId SinG afN®odies of
acids 1-20 (SEQ ID NO :2) of an exposed portion of the
e pepeisdet T gptésenthdvitvent f onttal séorel Hids fo wapeated
Lot ket RALLDOY EHAL SpAci el hy bater actseantd  weigne
shows a neasurable affinity to a conformati onal
epot@pierrdfl &opmotoaf ithei APf pept dfle Abh pept sldeyingherieldyal or
t he grpt ofibril epitope is refgresent ed by an exposed
Pegrohibity M ppotst T FordAuw SH IC6mprivsds agnilirpomer

i - d_ 9- I.D NOS: 3 and 4
?Jgs%%&:% \]}élrs)g 8? %l% Eée qusdeed portion of the Ab peptide.
The prresemtrespuentiorenteloat eslsn paglatted nbnocimwnalsolated
antibodies 13C3, ID _and 19A6, .and any affinit
A Pe Forilor st HTh Sand ridRa e Thrbaae shovs @
newentddre f witthern tyel abesat o canfantatbiaths whiegh tisori cof  a
the functional speci fié(B‘i ty as described herein for

BREN T landcudAaet TPt MPend, tHeeptasentei ivietitqfghr 1
Qﬁf%bﬁé“ %%esrggrgéé%égg.c%kjyan exposed region of a AB-
protofibril form comprising the amino terminal portion of an
exposed portion of the AP peptide.

The present invention further relates to an isolated
antibody that specifically interacts and shows a measurable
affinity to a conformational epitope of a protofibril form
of AR peptide, whereby the protofibril epitope is
represented by an exposed region of a AP-protofibril form
comprising amino acids 1-20 (SEQ ID NO:2) of an exposed
portion of the AP peptide.

The present invention also relates to an 1isolated
antibody that specifically interacts and shows a measurable
affinity to a conformational epitope of a protofibril form
of AR peptide, whereby the protofibril epitope is

represented by an exposed region of a AP-protofibril form
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active fragnments and/or nmutants of the 13C3, ID, 19A6
or a 13C3-, ID -, or 19A6-1i ke antibody, including but

woeioneoessarily limted to amno aci d substi t BET/ORR08/083659

(e.g., as a directed formof affinity maturati on of
the VH or VL regions), deletions, additions, am no
term nal truncations and carboxy-term nal truncations
such that these nmutations provide a basis for an

anti body or anti body binding portion that results in a
simlar or inproved version of a 13C3, 1D, 19A6 or
IBC3h | ¢k rdneisbedyndi achary prict eind. 9kﬁ00n%ﬂ@nﬁbdﬂﬁbnﬁ and
gf this ortlog o£ t he inveg_tlont t he VH ang_VL re

f ABES Coprde’t tHe HHWTEaBPE-s¥uEhddea BsE?W

i n SEQJ Dpf\@;eﬂt (an&naﬂ@iﬂ Ok eBEEEE DiNO pord Vib )mcmoclonal
respectlvelzj%ga present invention further rel ates

#o° HhP 501 nUBF oFEY abiAP MATSCAPE EORPRTSY HEFdhred form

6fJC|le33i3l deisequence1vhsch encedesréhentVHiandhoroVl further
ons of a 13C3, I D or 19A6 anti body; and ,
g% "Gl | §° anaPsol3&iTéd tic &P Chei difgiPacultde  functional

ép@&ayﬂttcllt@otdsd@)es@@@@s@ NgeBe i Of OQi CAl3,y 1wl eantions. To
gortlon of 13C3, or affinity matured version or
Bhiersie Tt aL&deDer ST oforL FE3O FEILaBRS 19gPiologically

éﬁﬁi\k@dﬂragﬁ%ntt@ $n@Nexr ﬁﬁ@ar@ﬁ'@ocgﬂr@@ ofct,hemresent or a
invention relates to a nucleic acid mol ecul e whi ch

eonpri sedla nucFeot PR~ SEtfuefte 1EREBdI ng e hel I arfgrtyL not

ﬁ@@é%ﬁflyl:i@amlﬂéds%g famhb bR SEQb L N8 E3QR: gVH as a
region) and SEQ ID NO :6 (13C3: VL regqi

0
fespEcd véloym,  Fhe %?%Jsrélrﬁy i AGERERBACAI S‘bt) rélhgt edat Pr Vi
Lsolated aptibodies 13(Biildds, Oraki9A6 @sedinsal 0s8thcations

herei n, ‘anti bodi es 't hat speci ficall % i nteract and show
an%ﬁéa]r?w@%ﬂ@%ltWIIU@Calté@ﬁForSWﬁ i dhalt dgicsepengfataons

Pro§ 0fd ba[ ha 10 @o‘if af%p RHERLLAS orTQﬁtE’Ee‘?&fn}Elr{&h"rﬁ;}mﬁo%lon

al so relates to a hybridoma capabl e of producing
Aomockenal tanthbedys iofl ltelfe Qr es@poved version of a 13C3,

1D1, 19A6 or 13C3-like antibody binding protein. In one
embodiment of this portion of the invention, the Vy and Vp
region of 13C3 comprises the amino acid sequence as set
forth in SEQ ID NO: 7 (Vy) and/or SEQ ID NO:5 (Vi),
respectively.

The present invention further relates to an isolated
nucleic acid molecule comprising a nucleotide sequence which
encodes the Vy and/or V. regions of a 13C3, 1D1 or 1926
antibody; and especially an isolated nucleic acid molecule
(polynucleotide) encoding a biologically relevant portion of
13C3, or affinity matured wversion or otherwise mutated
version of 13C3, 1D1 or 19A6 antibody. To this end, one
embodiment of the present invention relates to a nucleic
acid molecule which comprises a nucleotide sequence encoding

the Vg and Vy region of 13C, as set forth in SEQ ID NO:8
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i nvention. Particular hybridomas of the present
i nvention include hybridomas which produce exenplified

worwoobwanl anti bodi es 13C3, 19A6 and | D, PCT/US2008/083659

respectively. The present invention relates to
pharmaceutically effective conpositions which conprise
an isolated anti body as discl osed and further defined
herein: an isolated antibody that specifically
interacts with and shows a neasured affinity to and
ability to specifically bind to a repeating
¢ oM oy mat:i onavi@pi t gpel offEQ pEbt of® by i | (1368Bm o¥F: Alregion),
wing mnimal or no measurable affinity to |ow
%é%ﬂﬁﬁga%klght forms of Ab . These conpositions may
opt i dited | yprewprti seionentoromor elgarriretstednetor nordated
SXCLBLENLS 1200/ 95, 00F Pl gmol e SNAMGCEl HELLYAli ¥i%noaies
resent invention also re to nethods ‘of
th@@l$pﬁpuﬂlcﬁmdyvuduaia@ﬁfdddﬁaﬂ@wwatmeAbzh@bhfraﬁfinity to
di sease conprising adm nistering to the individual a
Phar RcEa ¢ arey e??é%??%e(EbnﬁbsPFPSHf%ﬂ¥%h comti S&s 2P
Boot sl ated anti body disclosed herein, nanely an
anti body that specifically interacts and shows
nmeasur¥d EFFFANtY Y7L T EPeati fg c%ﬁﬁ%ﬁ%ﬁatF@na? hybridoma

@@@5@@? of 9r§ﬁ@&9&jbé|ho&@&ﬂb@&lAgnﬁﬁﬁéﬁﬁeoﬂhkh@ present
showi ng m nirmal or no detectable affinity toward | ower

ROYERAAr weP ghE i FtaTs BPTAKIOpest iode. t iPhee SRBtthadyent ion

Whiludd oviyae 1behad ther@peud &iddat eenbi 0Ri & afonoclonal
toreduce the anount of anyloid deposits in the brain

Pt P ifd Vicddal L8k ¢ 137t P 1w ERSPEEHETSEI s di sease.

Par t gl arp.emedi mentenef ohhi scportion-9f Lherpresantcaiiy
i nvention relate to methods of treating an individua

affedicthed oRn SAItAReP meishdixBwEe seompr i SiHgited antibody

§9”1@i§éf%ééHJ aehardmeauti cabky,&f f ecliyg, comositd Al eq
fornmulated wth an anti body show ng specific affinity

gast atéﬁtatcoﬁpéﬁéﬁl@@llmwwleééarar vigt lghtarfcor mhops 2
protofqu£%ﬁjﬂt§ Qgﬁ 393%§ ! LR 190811y bind to a

form of
repeating conformatlonal epltope of a protofibril form of AP

while showing minimal or no measurable affinity to low
molecular weight forms of APB. These compositions may
optionally comprise one or more carriers, one Or more
excipients, and/or one or more chemical derivatives.

The present invention also relates to methods of
treating an individual afflicted with Alzheimer's disease
comprising administering to the individual a
pharmaceutically effective composition which comprises an
isolated antibody disclosed herein, namely an antibody that
specifically interacts and shows a measured affinity to a
repeating conformational epitope of a protofibril form of AP

peptide while showing minimal or no detectable affinity

toward lower molecular weight forms of AP peptide. These

methods will provide for a therapeutic intervention so as to

6-
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especi al Iy whereby the protofibril epitope is
represented by an exposed region of a Ab-protof ibri

wWo eoopogdos£h conpri ses amino acids 1-20 (SEQ | DP@QUSP8/083659

of an exposed portion of the Ab peptide. Specific

enbodi nents relating to these therapeutic and

prophyl actic nethods di sclosed herein may utilize

exenplified nouse nonocl onal anti bodi es 13C3, 19A6,

IDl, as well as affinity matured versions of any such

anti body, chineric antibody, humani zed anti body, hunman

waﬁaeioh@¢ antibodyf amd/lofdamprother suochtlentpbbody of an

Wndéfklﬁy%e%rt ltthA éy%eQUE 'Hyée sg]teqP Qicular

e antlb or speC| I C b|n I ng nmenbers reviewe

h@@@ﬁxmenmwyc§u¢mianmwb©dynopfspéelpre8©delmganewmemelate

y rr this f tio
E? C§8F£§%§an bogygééghﬂs Q% "i%%%é(hkg'aﬁ?ﬁgﬁgyﬁd with
heamtinter '@l so encTHPESS trmpmpiislmgnoclamahnaﬁtebmdg a
fhasheast hieln e aups b luentl on Alag S gkl ghe o
mhtﬁhxnayﬂamun@sS@ncuﬁhcbafbrnxﬁyfiiﬁ|itzﬂﬁﬂaﬂ cnmmdred to
| aque formation associated with Al zheiner's di sease.

%h &KHEFH686IodV”é%ﬁprlg%%m%tlPFZlW@ anpﬁﬁFﬁﬁﬁay to  a
t
a %f‘oﬂ%@ a'iee%tﬂgBég SELII\/%V FEét&% pept| dfg)Aﬁ peptide,

inity to the P orns o
vape ousl lantibbodyl pept i pedtESitbrédmeeihdpe nt eraatiaented by

assays in order to elec a conpoundwhj ch nDduIate
the® %P%%%%sr%cﬁl?rf bY@ BF%‘P &f orat i'Bh Cl THEPrises
phese M cddy entioon sfkgr theNor e) abesah Oc Qb AGNOSIIIG iRSSAY the

net hods to specifically determine protofibril Ievels
%ﬁthpﬁp@@%@bjectS©¢C£%H¢en%me§Hm$H§§say§l@ﬁyHBe to these

11‘_9 F4&8d,Qut by, any {aﬁ%ﬁ%&&%ﬁsmé‘ Imteggsé’i’%&?‘bhgré% may

e artisan, 1nc t not stern
bt btsze Euksméifﬂadl@pnﬁanaasgay@nalnﬂ@Mdthﬁ@cHé@ﬁeaH9A6

g@ggﬁas 'nggﬂ‘ol%[ LCLRIES AL L ONS,21Qf- 8 NEL - d Ipnoghem cal o0y
antibody, chimeric antibody, humanized antibody, human
monoclonal antibody, and/or any other such antibody form
known in the art, including but not limited to the antibody
or specific binding members reviewed herein. Any such
antibody or specific binding member may be referred to
within this specification as a “13C3-l1like antibody.” Thus,
a *“13C3-1like antibody” is meant to also encompass the 13C3
monoclonal antibody disclosed herein.

The present invention also relates to methods of
screening for and selecting compounds which may act as an
inhibitor of fibril and/or senile plagque formation
associated with Alzheimer’s disease. Such a methodology
comprises utilizing an antibody with 13C3-1ike

characteristics (e.g., specific affinity to the PF wvs. LMW

forms of AP peptide) in various antibody/peptide/test

compound interaction assays 1in order to select a compound

-



10

15

20

25

30

in the art. Thus, one enbodi nent of this portion of
the invention relates to taking a tissue sanple froma

WG apectosor patient and determ ning the | evel BET/PF2008083659

in the sanple using a diagnostic kit and associ at ed
assay; whereby the kit conprises a 13C3-1ike anti body,
thus allowing for the specific determ nation of PF Ab
| evels in the tissue sanple. The tissue sanple for
analysis is typically blood, plasma, serum nucus or
cerebral spinal fluid fromthe subject or patient To
vhish endodt et cant i todi esr asfestshe qir esfaidtr iilnvesmd/on  nmapt aque
be utiljzed for at least the follow ng uses: (1) as a
prop flactic or therapeutic agent to prevent or reduce
pl aquércdeposkest assoenated wWiurtthArzhed heress dpsedisgnostic
sLiher nal pne, of i noganpncti pno M Lh Ay YA aRle) 1evers
co nat 1 on herap?, i n-desi gni ng peptide
vimuhogensittjeat naypbeiesed tocel iscktyannef flectdamried out
apt i hady response. | noprophylactic. o dher apeulle oescan,
vaccination stra egi'es relating Y6 tTeatnent o
Ahzheiingr ' soudi sease; (B)itteal gemer dies @empr ophnydtact | GLAISAs,
th&L&ﬁ%#Ek%s%gti-idiOtypi%nqpkhgpg¥ &@gg%agjnickin%ssa S
the Ccrypti’c°&ptftope (s) that bind the“antibodi es of °°¥>r
theupresenipiicaveot s onprandhetd)inmurdesegncay peptiydeknown
deri ved fron1tP§ conpl enentarity deterpining regions
TEDRSF 6 “the halitr af 12l RGCANTEOGI B8 6F T hEOBFadent: the
inventicon faratee it adkier scrigesurg danpilbi tfaps af subject
protofibril formation for use in prophyl actjc and/or
?ﬁeP%&&ﬁRq é”deFﬁ€§méH6“%4§h%s}%wﬁ#a@%d%Qiﬁﬁ rdagéift spgrle
gdet s i ne dhe skevek; of o pg of Ofodibitich! 8EsAD, I h SRIMMGL kit
CSF of a patient at risk for developing AD. It is an
RIS tthe lgFésénke i nvdnitiosty -t o tprovi delewing for the
g@%él@%!eet%@%&n%??&ﬁf|§QEJ¥%§qg%%%%tﬁgngh§r%W%s%e sample.
affinity to an exposed;” conformati onal epifope of a
prot of s bud | shosIe of oAbapeptdide whi chp oo Secain nd asma,
98%8%,1&&9&§5§§?Egkggiéf)sginal fluid from the subject or
patient

To this end, the antibodies of the present invention
may be utilized for at least the following uses: (1) as a
prophylactic or therapeutic agent to prevent or reduce
plaque deposits associated with Alzheimer’s disease, either
alone or in conjunction with any available combination
therapy; (2) 1in designing peptide immunogens that may be
used to elicit an effective antibody response in
prophylactic or therapeutic vaccination strategies relating
to treatment of Alzheimer’s disease; (3) to generate a
prophylactic or therapeutic anti-idiotypic antibody (AbZ2)
mimicking the cryptic epitope(s) that bind the antibodies of
the present invention; and, (4) 1in designing peptides
derived from the complementarity determining regions (CDRs)

of the neutralizing antibodies of the present invention for
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an exposed portion of the Ab peptide. It is a further
obj ect of the present invention to provide for

wa@pivbesdses that interact and show affinity toP@ENUS2008/083659

exposed conformational epitope of a protofibril form

of Ab peptide which conprises am no acids 4-12 and

9-20 (SEQID NGO 3, 4 ) of an exposed portion of the

the Ab peptide. Another object of the present

invention is to provide 13C3-1ike anti bodi es which

prevent or reduce Ab peptide protofibril formation

hsaked eothdre sepowmiinionndfibpkagsiesfapsotdbtiad w fdrmation
hej s di 0 ohj f.the pre t

e L e e i P

ant i bodideésgnnsanti bodydpept i de/ t eéstecoppountdhe level of

i nteracti.aon ass%ys to sel ect caonpounds whi.ch will bhe

BERTU At FeatPnd PplPaqUB Gépbstt Pon “adédcPat edtwittR® foF

Mvdeigeiy apdi sease. A s used herein, "Ka" is intended

to refer to the association constant of a particul ar

ant i bddy"“arti §EASFht 8F ath o, 3K li“§eflﬁf%‘ﬁd%?j Ripvide for

s8f efodie ot hendi sgocdiatiicani gonstantcof aagpanbiCultainity to

anti body-antigen interaction, A s used herein, the

for AYP YTt op@ G MeAAPT gEnFR Rt erdi ran oY dierd 1t oam of

ht L an g . whi B _and/. _cgl e

B P Lo s e o el body T

be @toducedoandborot cciwhizhpapt atd j bodywi | | bi nd. For

exanpl e, an epitope can be recogni zed bg an antibody

defi nitng*fheé ef)‘i“f&:)eef. ARIePF t Ope 'Hnh BECEFtherngention

pronear Rpl LepebolWoer ena: pirdBky taBhA0sASH h T idBRY to an

sequence conprises the epitope; typically at |east 3

eont s uoten nnee igepd ecestdbesofand rrotefdsual | yorat of AP

bEAstad w2 UBbo Ahoul, Bd 0, abaut, 10 amlfosagh d3sky 1p
ni que sequence) or a "conformational epitope” (an

BPi1 0pp wierei Bxpbe=Prodmriyn eonthguaus rmoaptagce d

sequence is not the sole definin %gg%onent of the

epit&ﬁgyh?& 65ﬁ§8FnﬁFi&Wﬁ presen ntion 1s to provide

13C3-1like antibodies which prevent or reduce AP peptide

to

protofibril formation linked to the deposition of plaques
associated with Alzheimer’s disease.

Another object of the present invention is to provide
assays utilizing 13C3-1like antibodies in
antibody/peptide/test compound interaction assays to select
compounds which will be useful in treating plaque deposition
associated with Alzheimer’s disease.

As used herein, "Ka" 1s intended to refer to the
association constant of a particular antibody antigen
interaction, "Kd" is intended to refer to the dissociation
constant of a particular antibody-antigen interaction.

As used herein, the term "epitope" or Tantigenic
determinant" refers to a site on an antigen to which B
and/or T cells respond or a site on a molecule against which

an antibody will be produced and/or to which an antibody

9
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epi tope may conprise an increased nunber of am no
acids relative to a linear epitope, as this

w@oovboe3oed | onal epitope recogni zes a three-di NECFUVAE/083659

structure of the peptide or protein. For exanple, when

a protein nolecule folds to forma three dinensiona
structure, certain am no acids and/or the pol ypeptide
backbone form ng the conformational epitope becone

j uxt aposed enabling the antibody to recogni ze the

epi tope. Methods of determ ning conformation of

eplt opewli ndudesxpute lar e anoePliFab¢ edant ove frorcaairplde by an
én£fﬁ6é§jﬁ%fﬁgf% r%%%y@ E%@ glnE@%l ?ﬂk Egckgﬂrbe either a
magnet1'c resonarce speé?rogcopy and site-directed spin
I'abedamg amid cgledct r(o heparanagnetm@ryesamanre acid primary

sc f e Epi t.( in
B < PR g e TR B ar By ol giest 3
Genigudus Morimios,adEdl r@&@@@ﬁﬁ,th@ddmsaboswmel@& whitcheast
s incorporated in ids_entirety he b ference.
5 useg relnégqspeé%flc %?%%%nl& ﬁe%meeéc %o eﬁt%tug§que
sre@mcam afrflam'tgoro‘.’roratatlleasl éﬁﬁth" Qv &pilt,opE08hdrein
0 10 erein
%h?o?o¥nlﬁplqpn%l uBP%t%FlD%r??Tar éﬁé?%ﬁbf@sn §i &

d@ﬁimﬂ&;sphﬁmbeahtstoﬂctmuesennﬁppeslng Arb p@m&h@m&ional
tha% Qgpear to represent strings $ th E sphe |ca q
St uctur 88Yf oritig “Cur¥Vi | FREAFT YT ultlires lisRy actas

her#i nje tthe o arnmeiirsebat e, 185 usad hehébﬁmaﬁlmﬁaﬂfkpltope
used W thin q% art,. hanel e _state in_which q
5%??%%%/%% TE9°¢ %eﬁéﬁﬁéaﬁeﬁ%}lgtu%c%u& cipgrtide or
pﬁ@@@u{eszaﬁde&bapsuphwmaeefqundelAnhbbeduE@/ﬁ@Bﬁ;ﬁkcform
bin nenbers and nucleic acid nol ecul es wl

fré KSg SUBSCEnPRar | ¢t reeueT  nafer ol \ﬁ“ﬁﬂov\ﬁu%ﬁ ey or
ane patusaldiycassekibahed rsuahngs ot hebnpotypepiiadesmtope
nucl eic acids with which they are found in their

Ratural JEﬁE?P%%@r%nF“aBJrl%et)éﬁvuarr&ﬁ#é)ﬁty i T° whFERIEhey the
abecqpepar edtoedg. geldecdntivia) WRetoswehiphepar algiGpes
i's by reconbi nant DNA technolcpy (practlced il

include but are not limite for example, X-ray

he sole

crystallography, two-dimensional nuclear magnetic resonance
spectroscopy and site-directed spin labeling and electron
paramagnetic resonance spectroscopy. See, for example,

Epitope Mapping Protocols in Methods in Molecular Biology,

Vol. 66, Glenn E. Morris, Ed. (1996), the disclosure of
which 1s incorporated in its entirety herein by reference.

As used herein, "specific binding" between two entities
means an affinity of at least 10° M™%, 10’ M7%, 10° M, 10° M*,
or 10 M.

As used herein, "protofibrils” are protofibrillar
aggregates which include spherical structures comprising AP
peptides that appear to represent strings of the spherical

structures forming curvilinear structures.

-10-
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vitro) or in vivo. "lsolated" covers any form
containing the identified and characterized conponent

W@ 300906505dhe present invention foll ow ng renovaPCT/D8I008/083659

that initial environnment. Exanples, but certainly not
limtations, include pharmaceutical formulations,
formulation with diluents, antibodi es/specific binding
menbers, nucleic acid nol ecul es and portions thereof

whi ch have been nodified (e.g., antibody

gl ycosylation) either in vitro or in vivo and renoved

f r omishatsehvieronimentthe Aernuseddeatedfi, ishasedr merein as

e t I [ y" nt Y .
LESoamipant AL S0k by ¢ SRRESENLS,8 Vihe g wnicn
aetmmﬂmdﬁp@mfiechmdio@y aebaron- humelre it earsgemalsscules
t e . Kn nt u 2t-hod A
G711 generaiaan A rhoHy T Fom aho-of hgd Senbers
bodl | @wmglorlagllds mc(he)cuaescmldr ¢t érnat iore amiﬁmdytally

hn%thqghal human anltlétb br ar

oI ated f od
!E % par ttl aﬁgor co |'ete an eB/ooa genera aydLyf rassc}/dlalted
seekpem [ m@xmc@we@mlxﬁest or stlabebyc oatcntd:anmteantwmch they

tran fecﬁtled |rt1£o a ho t cle Lo Prefergbly A e emlflarrgmment
St ~¢cel Setsubghoni ng nuc é sequences

encmlung \iﬂieanchr\él_ chapdrsed Nto. @n expr eeellonm')ecwm;ni such

SOAmSLIAn U L LEmag b N R Ut MR e 10

precet eom nedviiobm Of”]&m‘ﬂalt@dly shwwirag a&geCﬂcfrirrCIctcyhttadning
d/ i ti bod

EP e o AT PAACTErT 2 (AR ORAE B Cor i e Present

bt i gmuneogl ehulg negeres, oy ey Dﬂihﬁl‘a]kn@IWﬂLronment.
net hodol ogy which relies of the reconpi nant, ' m xin

SRd et hi ng®Wof  hEmerf FhfunogtBbul | Nt Yerd $&Guenced ¢11ae

p@amettﬁu@wélsemmeeetmn@; defotugenemat eﬂltt—hne Mmf@nts,
reconbi nant anti bod interest . The terns "subjec

6?“%%&11@&%13@@?%%%%%“%“? nBPUfE Sany Herfvér % {CcuLes
Phy| upy Ehidrgdat ashdridekudiii@cnW hBOUt been modified (e.g.,

antibody glycosylation) either in vitro or 1in vivo and
removed from that environment.

As used herein, the term "recombinant human antibody"”
represents a viable subset of "antibodies" generated by
various means of recombinant DNA technology and non-human
transgenics that are well known 1n the art. Such
methodology is utilized to generate an antibody from one or
the following origins: (i) a scFv or alternative antibody
isolated from a combinatorial human antibody library; (ii) a
partial or complete antibody generated from a respective
expression vector stably or transiently transfected into a
host cell, preferably a mammalian host cell (e.qg.,
subcloning nucleotide sequences encoding VH and VL chains
into an expression vector in conjunction with respective CH

and CL nucleotide sequences, so as to promote expression of

11-
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l[imtation, humans and ot her primates, including
nonhuman pri mates such as chi npanzees and ot her apes

w@paoneiokey species; farm ani nmals such as cat t PEJ/US2008/083659

sheep, pigs, goats and horses; donestic mamual s such

as dogs and cats; laboratory animls including rodents

such as mce, rats and gui nea pigs; birds, including

domestic, wild and gane birds such as chickens,

turkeys and ot her gallinaceous birds, ducks, geese,

and the like. The term"treating" or "treatnent" of a

disee@eﬁqmﬁkﬂeﬂtﬂ@r@x@éuﬁmﬁgbadpr@h@@bmg e clf ipaypy to the
cl.ude a n1 sterl nore drugs to.a subjec

ChartHAT of TatHErw € o1 nCatt ef Tor PFOISHY odpatea gheon 2

06N SYITRIro s &Hadégemdbseaealméhlevmmhban Cajbn@CC Uk human
prior to signs or synptons of the di sease appearin

é@quloﬁéﬂépt e‘?e]ﬁ%u r CAppdar &hde. TS, “PW@atfP@er““Od&iogY

whigat rentesi nel udes rpEQVeMdmg” @< iy exedt neRchohg' of

di sease. In the case of Al zheiner's disease,

Py e M AP I GO B e BERE MPATayal $6 GEOGF iR sequences

Sht uatdeen whergrrceur senof nieat neadonisi radvangedibduy ot

order to prevent or stall onset of the synptoms

é%%%ﬁ%t ed with Al zheiner's disease. In addition,

"treatHdgf e Ofs | Péﬁ%ﬂé&ﬁ“"oﬂoeﬁaBE%DEQQHér%egﬁﬂpk@tanlude
al | evi ation of S|gns or npt ons, does not require a

eUY e, "AMPISpé&di f ﬁlI?th@Wud@§”ﬁkﬁﬁmc0P§C%B@EHLhaW@thOUt

O0h ¥r £ B, g Marpaoshﬁdiv%tﬁegecﬁr i@rthe S_'I_l-llh‘.ll%@tli’lgA ronhuman
used herei'n, the term"active |ngred|ent refers to a

RBER GGk e SHAR| bty CRANBAN&PoOWs 28FF | AFESE af@es and monkey

specidd Cidyn( @nIma1 SPECHT 1 & RINGIIRY) shO@ep ey 8 NQoats and
term nal portion of the protofibril structure of

bet wunyI IR IA Jarsed shereiin 25t e dserans! "effectiareratory

DKL S %clﬁéiﬂwﬁ(ﬁ%%h%' '%c%ff%t hM@eaMUNtS" 9fq  guinea
antlbody, as provid herein, refers to a nontoxic but

Bi'd(ﬁﬁ cbjé?ﬂsraﬁf@@ﬁtldeﬁgt@@néai:tthWeWllﬁrgr edilendng noortersuch as
;/éi%th%uQQ\%ygedaﬁao'M&@' @f }qgceé\@s appiop i ate s,

ecti’'ve" anount In any IndIVI
geese, and the like.

The term "treating” or "treatment" of a disease refers
to executing a protocol, which may include administering one
or more drugs to a subject (human or otherwise), in an
effort to alleviate signs or symptoms of the disease.

Alleviation can occur prior to signs or symptoms of the

disease appearing, as well as after their appearance. Thus,
"treating" or "treatment"” includes "preventing"” or
"prevention" of disease. In the case of Alzheimer’s

disease, *“preventing” or *“preventing” may also occur in a
situation where a course of treatment 1is advanced in order
to prevent or stall onset of the symptoms associated with
Alzheimer’s disease. In addition, "treating" or "treatment"”

does not require complete alleviation of signs or symptoms,

-12-
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case may be determ ned by one of ordinary skill in the
art using routine experinentation. A s used herein,

wo b@ovetoss " phar nmaceuti cal ly acceptabl e” or PCT/US2008/083659

"pharmacol ogi cal | y acceptabl e” nean a material may be
adm nistered to an individual in a drug delivery

device along with the fornul ated bi ol ogi cal agent

wi t hout causi ng any undesirabl e biological effects or
interacting in a deleterious manner with any of the
conmponents of the conposition in which it is contained
(ecy. nozarqﬁmawﬁa@eaurealawda&mﬁqﬁﬁﬂﬂaélaoﬁpeémd¢&npgotqmols
SBPLIA ehiy Lhe by asesoophysh ol oal caldy aecephable
carrier arna euti y acceptabl e carrier

whi crﬁsmaysebﬂe hemeemhamgeabtrgm Usetdivef femgrt@iﬂaarxtar rmegers to

diluent, ; and G¥¢LRLEN,f hAL g%g% N GaYSe 5 é%&l%(:lty

Irritation to an organi Sm and does not abrogate
beo@oglsaécaﬁmnvbiwianﬁ propeh¢i esiiob tteemadal nipsteied of

ggnH%%) fr%@l§d£ vq9;1k§ofn% %gegm ?de t hese phrases.
Used Ner e in”the erm " exci ple% refers to an
|nertA$ub®ﬂﬂhcema@ded t aha pharmaceueffﬁdtxxﬂnxamdunoﬂ or

urther facilitate adm nistr LIO n active
|%g?%@ @n fﬁgh e?ﬁ%eCt%ﬁ%ﬂamo |n|?y ggbdgéﬂ q5 provided
newa&nﬂr@pféﬂsnt@yaohohhexantbbodmaﬁfﬁoﬁemheambommfof the

ibrillar formo eptide with ff|n|t f_ the .
arE o st TRl hrof G maRy iy el R LY Tt I g can
tebnid s, zshe@mrspkuet@regffénuideommnmhecuiarampigﬂuividual
ol i rs and nononers, indicat rati o of the

S 1 TRy oS TRNATRS it Bl A B b e 1" e art
affindqidoutfioe ekperiddntdorinm.i s greater than about 2 .

Pr ef er abl t he ratlo |s reater than about

about® %-uggﬂ'h§68&P rgth B Dé§@ﬁﬁ§f?@ﬁﬁ%ﬁﬂ%iﬁ?cceptable"
J}twBﬁerag@r@gﬁcﬁnwa&&@pwm@esSm@einAe material may be

fibrill ogenesis, |nclud|ng formation of protofibril ,
6@@ d to an individual 1in & dru delivery device
along with the formulated biological agent without causing
any undesirable biological effects or interacting in a
deleterious manner with any of the components of the
composition in which it is contained (e.qg., a
“pharmaceutically acceptable composition”).

As used herein, the phrases "physioclogically acceptable
carrier" and "pharmaceutically acceptable carrier" which may
be interchangeably used refer to a carrier, diluent, and
excipient that does not cause significant irritation to an
organism and does not abrogate the biological activity and
properties of the administered compound. An adjuvant 1is
included under these phrases.

As used herein, the term “excipient” refers to an inert
substance added to a pharmaceutical composition to further

facilitate administration of an active ingredient.

-13-



10

15

20

25

Fi gure 2A-B show the process of Ab fibrill ogenesis and
purification of Ab forns at tine O (A) and 4 hours (B)

w@g0096H06at ed by absorbance at mAU 2i 5 (absor be@eszms/083659

215 nnm) for elution volunmes. At 4 hours (B), the |ow

nol ecul ar weight (LMN formelutes as a -15 kDa di nmer
while the protofibril formsize elutes at -670 kDa.

Fi gure 3A-B show the specificity of nonocl onal

anti bodies 13C3 (A) and 4G (B) for the protofibril
(PF:-*-) and | ow nol ecul ar weight (LMW -- ) forns of

Ab, a&d ndiccat edmbyiopt i cal fidenyi’'t yagODpse@adimt comparing

nny f i 2AS] C ent rat | t
BR Y N She Ao OB 0y P 0 SRR R b POE B8 ot
Bhacape depribendiing assmynishowwNgrad f ankiyo@ies for other

monocl onal anti bodies 4G (A), 13C3 (B) and control
fgas (§ b Reitjideg condertr dtPohss of shewk nbletulwwes, and

T@&gﬂéléé&@gkfdéﬂgﬁﬁ d&i%o&@9§1Qngsmggéﬁgré»MYKdeé%eé that
.0 nmg/m LMWV Ab .Figure 5A-B show data i1dentifying the

epttopes tlecoghiizedybyotrhehanbiretdbilantlbodizds form to the
descri bed above. Figure 5A illustrates a Wstern Dot

BE bt Hal y6Fs B noHbcFORBP aht i BEEId¢E 13832t gpPout 2.

PROE Jap D (@ ddlie opanelyrard 4@ Lbabbem pangl) apout 4,
against _ a series of overlapping 13 amno acid

peptheids Jas described in Exanple 5 . Figure 5B
illustrates am no acid sequence of Abi_ 42 (SEQ I D NO

pd)rr asaweltbrasnt e predieiedsepi t opes of nonocl onal
anti bodies 13C3, and ID . Figure 6 shows the

reactiMiune of nohoet ortdle antpbess esf1368 (fibrillgubnesis,

4 o= )W th SEC fracti L 1o uper nat ant
élge%élr&eotlllnr?g f&%% %Pllglgrr%grspi o%rog? %}F Fgrl l%@%r%énd | ow
mol ecttl aur enweinglit shobMEnkr aebktens ar eapndiral Bxbhelshe and

x-axis as neasured by optical density (OD) read at
24501 BBt iping pfe A7 AT TShoWr nierogt aphs #rénit hicrs (B) as

§§&£é§¥b&fg9”5%%5¥§gﬂyg at mAUzs (absorbance @ 215 nm) for

elution volumes. At 4 hours (B), the low molecular weight
(LMW) form elutes as a ~15 kDa dimer while the protofibril
form size elutes at ~670 kDa.

Figure 3A-B show the specificity of monoclonal
antibodies 13C3 (A) and 4G8 (B) for the protofibril (PF:—e¢—)
and low molecular weight (LMwW: —) forms of AP, as
indicated by optical density (0OD) read at 450/650 nm for
increasing concentrations of both the PF and LMW forms of
AB.

Figure 4A-C show data from a Biacore® binding assay
showing affinity of monoclonal antibodies 4G8 (A), 13C3 (B)
and control IgG; (C) to wvarying concentrations of low

molecular weight (LMW) form of AR from 0.25 ug/ml LMW AP to

4.0 ug/ml LMW AB.
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m croscopy showing the affinity of nonoclonal antibody
13C3 to repeated structures on Ab fibrils (B, C)

w@ewvedosé mmuno-EMis 1gG (A) . Figure 8A-B SPOTUSEINE083659

fromelectron m crographs showi ng reduction in plaque
nunbers in a representative TgCRND8 transgeni c nouse
after admnistration of control 1g@ (A antibody in
conmparison to adm nistration of 13C3 nonocl onal

anti bodies (B) . Figure 9A-B show that treatnent of
TgCRND transgenic mce with 13C3 nonocl onal anti bodies

on a imeea weelkd (Arhor twete waglknyifB}ngegitie r espultiopes
in a reduction of senile plgque farnmation. Figure 10
ERGUE 1T nbel eb?T de irid afPno” AcTiP LEqueHBEC o Tthe 220V
clomed Isihght1ane heawy ehaidisorari abt e piegi oasaf@sigMirith
13C3. Figure 11 shows that the acute peripheral
%ﬂ%"fﬂi%ﬁ%aﬁ%b&fhfécé3icﬁ APPPt BahSgeni ¢ ot celigees mgret)
Leadtos anpbheseasend N PARsmtAD UNdd ke sf effer@nGapping 13
anti body 3D6 adm nistration . Figure 12 shows that

13ER r%%b%n?%%"slciﬁmn?ws aftyt of dPsreutt t FEaPrdques Fioure OB

{ aggriegated) i AD bral ns ut pob et hg, di fluse Abyo. o
deposi ts unlike thé reference 308 an?f “A (b gnti body. beoas
DETAI [cED DESCRIPTLCNeOF aHE doNVENTE OXcTiee Langll oi ahtibodies
ur rotein (APP) plays an inportant role in the
g%?%'og%%%sle%é'of Al zhei ner's di sease (AD). Proteolytic
procesisiurg of ARRshyhe- rardtgvserr ef asesogemerlatatAlbodies

ides (A b) which normally range in the.length from
gg& o.(él_?ém' i%%idacliwbgs.(i_n’—I)ené)t{fﬂ1 T‘%Fec ondéftgprns” trom  /PAZ
Ayzhellwer,s s@'c?@%?ﬁg'z§[3_c<g@'rg%%e%rsl.2@>gop¥f£}&eil (PF) and low

accurul ation o Igneric or aggregated fornms of Ab in

nhke @M veThibti thtiRbl Sgicalorsompesiiilonstef thehe x-axis
RL 638N, v ent Lop; &l £ usefiul, 1Bpfreatd ng 4s50/650.
Figures 7A-C show micrographs from thin section immuno-

electron microscopy showing the affinity o©f monoclonal

antibody 13C3 to repeated structures on AP fibrils (B, C).
Control immuno-EM is IgG; (A).

Figure 8A-B show data from electron micrographs showing
reduction 1in plague numbers 1in a representative TgCRNDS
transgenic mouse after administration of control IgG;
(A) antibody in comparison to administration of 13C3
monoclonal antibodies (B).

Figure 9A-B show that treatment of TgCRND8 transgenic
mice with 13C3 monoclonal antibodies on a once a week (A) or
twice weekly (B) regime result in a reduction of senile
plague formation.

Figure 10 shows the nucleotide and amino acid sequence
of the cloned 1light and heavy chains wvariable regions for
mAb 13C3.

Figure 11 shows that the acute peripheral

administration of 13¢3 in APP transgenic mice does not lead
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or preventing Al zheiner's disease, for use as reagents
i n diagnostic assays, as well as for designing snal

wWOorRi0eo6dos4 | nhi bi tors of anyl oid deposition. ThBCT/US2008/083659

13C3-1i ke antibodi es of the present invention may be

adm ni stered prophylactically to the genera

popul ation of a manmal, especially a human, in a

cont enpl at ed pharmaceutically acceptable formul ation

in an anount and/or dosage regine sufficient to
elimnate, reduce or delay onset of the disease.

Met hods nefreprephyl adriseat Pdaturanitkeares fegpacealdng ibody 3D6

ggﬁ{ﬁggg§éeyo h individuals known to be at a genetic or
amliar risk of Alzheinmer's disease. Numerous genetic
mar kerisyugfe r gk fhowsAl zhet mar3CsS drseasel 4vvehbeen amyloid

. Cified | di i m ted AP ‘i
e R PR o rilat ottt 717 Pe) MHRE sua oe - e
auf atsonAl LysBiGAss, MelléFdletlhs thefddemdrd ck¥6 anti-AB
gﬁéf%kyn (Al a692d y), the Dutch nutation (d u693d@n) ,

€

T&ni annut at i on (Thr714Al a), the German nutation

(Val 715Ala) , and the Florida nmutation (Ile716Vval), to
PEBATIET @WSCRABTIODAA THilt ANVBNSTIWhI ch may i ndi cate an

ianeﬁ§eedaa§l%&dofprédcabsgﬂéﬁr§tQiﬁ»e?p;%)i g@' gza)n important

mutations I'n the preseni genes an
ApbE4 in Therepr @sehbtgenvent | I al’lsgheehatés tdisease (AD).

her apeut.ic intervention via, phgrmaceutical
RECCBLREIS EBREGS T ore durorYeing s 1aCa FTiRes generate
ﬁ]ﬁ‘t%@Q@j}’defsor(A!Br?d'wWiQHakém%fﬁﬁnﬁiﬁ’gesL&frf HANY SHRM £rom 39
Al zhei ner' s di sease can be recognized from
tharict erisei ecdémentti aleespeci al Myeipntdie preserdeiofr’s
&ié%i@&f@%a@%é%k??@d Vi§, O 2l feady; sy §rd g fham or
Such a disease in an amount sufficient to cure, or at
beasdgquard | abtys aprestf the tAkzhetarer.' s dirseasenunological

S tonms, and conplications . Either prophylactic- or ,
E R e: Bhs 6t PR TNt NBIHOGE G6Rt Bibt &t o treating

ber eiraveRyihe nsewkieaddressear,| yrar had eaonsetgents in
Al zheimer's di sease. In view of the inportance of

%??%Rﬁﬁﬁﬁ%:%%ﬁ4ﬁ§'ofaﬁxyﬁ%+ tde for designing small molecule

inhibitors of amyloid deposition. The 13C3-1like antibodies
of the present invention may be administered
prophylactically to the general population of a mammal,
especially a human, in a contemplated pharmaceutically
acceptable formulation 1in an amount and/or dosage regime
sufficient to eliminate, reduce or delay onset of the
disease. Methods of prophylactic treatment are especially
warranted with individuals known to be at a genetic or
familiar risk o©of Alzheimer's disease. Numerous genetic
markers of risk for Alzheimer's disease have been
identified, including but not limited to APP mutations
(e.g., the Indian mutation (Val717Phe), the Swedish
mutations (Lys670Asn, Met671Leu), the Hendricks mutation
(Ala692Gly), the Dutch mutation (Glu693Gln), the Iranian
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onset of Alzheiner's disease, the present invention
relates to an isolated anti body that specifically

WO pioeesoss and shows a neasured affinity to a PEPESL0$IEB3659

conformati onal epitope of a protofibril formof Ab

pepti de. The nononmer of wild type Ab peptide (A b42 ;

the 42 amno acid forn) is known in the art and is

shown herein as SEQID NO:1 : Asp Ala Qu Phe Arg H s
Asp Ser Gy Tyr Ju Val Hs Hs Gn Lys Leu Val Phe

Phe Ala Gu Asp Val Gy Ser Asn Lys Gy Alalie lie
r@lﬂyatl_jew I\/éThr\/7aM4PGlay Gopevatervan e Align( SEQU/D-NOab) and

th%hﬁ %@@a@%h@ﬁ&ﬂé’%ﬂ he Br %%g@t al pyent 'zQJhltlonal
OW arrti

nity for a repeat e conf or mat i onal
eptatopesof vihech ar gey nolneldykée weirght inoteqemveri cisk  of
of dbrill t il how o
gn{%%erm erbfsfl n?%?fggor gﬁwﬁﬁgf é?lrlrtg%g Ar%b %épt ?1818 Q%%ue::%mlm
asné¢ oW Dl ezud arSXei gt  Aprioher sTmdpde serts ifetion also
resent invepiion also reI an is nt i had
?%f “$ht éac er%pdeu rrea%%trla Va fléggr ‘%Ceubc ALy
eocépzlrarmiei cmmipoepltuope obmlarmmg)fa brfb¢34lan<m ca‘ntAbody for

1v1é% Whe&%%%n%b gngOfHPrElo%p gﬁlmer ease can
re resen pb an-ex pose i o °8F "4 protof ril

ber mewbgolnze@rrmrb&es:rtdmwaermeticer nienaht par t Ie(apeofLaB.hy in
ortion of the

DO ER ROt kot hs b o a2 PR o RN SRR o apgpacy

spetedireal yom Ntecacts CﬁlnidEaSIQOVXﬂ’l aaneasunabl evd@ffichety to

toaconfor |onaI Tﬁ,tige of apr%t8 f%grll form

AD" pepti d% &t el e 3 of 6FFBF1 | C8pi fopectyer s disease
5 epsesent eshdy atmexposadnsegi on oftrerAb-grraigflachibl  or
formvvhlch% ses anino acjds 1-20 (SE IDN(Q:Z),
PP s 8ng8rttff8ﬁt%?m't hBe W Pept S e PAE TGl FGwE R ey
Aspud@ € uadthe A gaHily Asp 19ee GhyeTyrlGhalindd ' Hidisease.
H's Gn Lys Leu Val Phe Phe (SEQID NO:2) . A's
é&e?ﬁa?‘f’f@edth%r EPPOT FLse Torokl amel tantiobbdi €5 Rfvén the

Q??I n: 0 1 dent | fledwhischy;SpecLii cabl ¥ -Show sPeGiddGn relates

an 1solated antibody that specifically interacts and

shows a measured affinity to a repeating conformational
epitope of a protofibril form of AP peptide. The monomer of

wild type AP peptide (AP4,; the 42 amino acid form) is known

in the art and is shown herein as SEQ ID NO:1:

Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gln
Lys Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala
Ile Tle Gly Leu Met Val Gly Gly Val Val Ile Ala (SEQ ID
NO:1).

The isolated antibodies of the present invention will show
affinity for a repeated conformaticonal epitope of the larger
molecular weight, oligomeric protofibrillar form of the 2B
peptide while showing minimal affinity for other forms of AR

peptide, such as low molecular weight monomers and dimers.
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for the protofibril (PF) formof the Ab peptide, while
showing mnimal affinity for |ow nol ecul ar wei ght

waep@eioewspf the Ab peptide. The diner form of POI/SHB8/083659

kDa) over tinme polynerizes to forma soluble PF form

of Ab, with a nolecul ar weight of approximtely 670

kDa. M ce were inmunized with this higher nolecul ar

wei ght PF Ab . Mnocl onal anti bodi es were screened for
specificity to the high nol ecul ar wei ght PF form of

the Ab peptide while showing minimal or no ability to

bi nd Trowerrreketul arvargiight hoses wflaAles. Thi saporitscgrted

9h 101 PrieSent %Qé‘&@%é n%nd S XRTR !mfelaggr%l% hﬁfeinligés to a

screeni'ng, isolation and characterization o
ser f @Snofi cmanoelpanabe adti boﬁkGSOfﬂbﬁﬂd Bagal st Afepeptide,
-670 kDa high nol ecul ar weig protofibril formof the

RbSpept it (& thzEs, eﬁﬁo%&slgﬁg)“es?lﬁ?%ds@la& exposed

pfympnoch pnal péﬂ"'tp'r%%k?ﬁrf'fo%r&h%hh%e%@ﬁ‘qgﬁ@&g' Fhel thino
in"vitro while also reducing Al zheiner's

desease- assadbat ed ap’u a1:141_te>sfe01r pattmsm I & Hter aﬁsgepﬁtme
nouse Al zhei sease in a particul

embodl HrE= 1St N H G ont % et oSBT SAF ahe; Body: “oLated

spethddicalae ifeerigetsl andishomsctas neas Waddlse affiddddrnable

to_a confornational %eltope of aErotofibrll f or.m of

AbT Pepth de® WhEPBLY T SHRBPPE & t% totibril form
HEPT @gented, hyj.an %p@f%% reghon @kodoAbs, protafbibLid
formvvhl cEﬁéjpcon'Srl ses am no acids % 220 SEr V\% b -
aolr S0 (SEQ | &n NOxpdjeof rapiexposedd p@[j}{pmtocmbthe form

tid Ph Ar V
BB T ey 19 P 1V D gt 1Lt i e se
Phec {SPX E%rh@zxm)pe&@een‘%dlmmow@f tqlag m@sgmh Phe Arg

I nvention relates to an anti body which conprises a VH
(SEGHD Mo CAY) Tawd/Ar Vel( BE® FEp NGO 5Lys iyl o laghe Phe
dissl ased.hgr 13C3, so as to inpart 13C3-1ike
speC|f|C|ty to the PF versus LMV formof the Ab

pept i . exmmraddii 8¢ ohar e b ddiufentongciaonadt3ant Kedies have

ﬁ@éﬁlagggntified_ which specifically show specific affinity
for the protofibril (PF¥F) form of the AB peptide, while
showing minimal affinity for low molecular weight species of
the AP peptide. The dimer form of AP (~15 kDa) over time
polymerizes to form a soluble PF form of AP, with a
molecular weight of approximately 670 kDa. Mice were
immunized with this higher molecular weight PF  AB.
Monoclonal antibodies were screened for specificity to the
high molecular weight PF form of the AP peptide while
showing minimal or no ability to bind lower molecular weight
forms of A. This portion of the present invention is
exemplified by the screening, isolation and characterization
of the 13C3 series of monoclonal antibodies raised against

the ~670 kDa high molecular weight protofibril form of the

AR peptide (i.e., 13C3, 1D1 and 19A6). This series of
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or biologically relevant fragnment thereof which show
specificity to the PF formover the LMWformof the Ab

w@e@vie®ss Thus, the present invention al so rel BAEES1008/083659

bi ol ogically active fragnments and/or nutants of the

13C3, 1D, 19A6 or a 13C3-like antibody, including but

not necessarily limted to am no acid substitutions

(e.g., as a directed formof affinity maturation of

the VH or VL regions), deletions, additions, am no

term nal truncations and carboxy-term nal truncations

soede tdratl t hesebpdiiet | ohowgr ovivele antrasies f epeanficity in

1t L body .qr, ant i bo ng tha t

T ar = Bt bved vorar on F i It | B g B

BBCBa4 | Rcerraarttjicbwodyl b& ndi ags prot i Mou e sAmeedlehrérseldlsease
f_thi n M t anr t

085 e virdza o oL rEsRoR e el R sy Ao,

clompriissilaget hexrarmondy aciretcséquehte a&teeactartdmdl nsI8BEQ@ a

LR N a”d/f‘%f sgg | P,NO.5, COS§8§£§é¥oeAa>i- e present

PAventon no ex’st éncé of ~codon redun anc§

Pho € Ry 1 esuh& idt dipf egdgrg dONA wBdegu} eshexpsessdMepril

an identical antibody or portion thereof (e.g.,

abiteentat ilve napFesentas dbwol ecul espersbdirrgian of a Ap-

RESRLLGRL SCRYPY o M BOMOc - BOrdd O001. 20199 sme 10

Of purposes 0 i's specification, a sequence ear|

mcne3 Oramre- 2roeplsaQedD01@<do41)s oM ldn kée;pdefsanﬁdmamra of the AB

enerate variation. Another source of sequence

9 F44S ot Haytoc it £RPoGGh RNA SHF t 71y, VauchrHRNAD NO:3)

edy tirpg may nesultid nianother 1i,er meof e0dome pPhe (SEX ID

redundancy, wherein a change in the open reading frane

U0e¥ not result in an altered am no acid residue in

t he ex ressed protein. Also included within the scope

of tH"E i HVEAI6A arrd mitati e éi tHFE AT hé SpRIASS  to an

Seguense widnhednpanskat edvant sihodyp Wb ch7j npioue tthe (seQ

ultimate phyS| cal properties of the expressed

At NBody) To°¥Hi's gﬁddltsﬁéoiﬁ%séﬁf |1r°f\9§nt|56h $2l fPegmpart

%?c%hﬂu%{fé&éﬁl@wr ed 8IS oS, Of 5 & 1363, £40h 02988 apB
peptlg; An additional embodiment 1is a 13C3-1like antibody

or biologically relevant fragment thereof which show
specificity to the PF form over the LMW form of the AP
peptide. Thus, the present invention also relates to
biologically active fragments and/or mutants of the 13C3,
1pl1, 19A6 or a 13C3-1like antibody, including but not
necessarily limited to amino acid substitutions (e.g., as a
directed form of affinity maturation of the Vg or Vp
regions), deletions, additions, amino terminal truncations
and carboxy-terminal truncations such that these mutations
provide a basis for an antibody or antibody binding portion
that results in a similar or improved wversion of a 13C3,
1D1, 19A6 or 13C3-like antibody binding protein. As noted

herein, one embodiment of this portion of the invention

-19-



10

15

20

25

30

such 13C3-1i ke antibody, and/or (ii) nutated forns of
13C3, 1D, 19A6 or any other such 13C3-like anti body,

WO pboeiory but not limted to one or nore nut aPCDOS20081083659

the CDRI, CDR2 an/or CDR3 regions as generated through
known affinity maturation nethodol ogy and reconbi nant

DNA t echni ques known for introducing site specific

mut ati ons. Thus, the isolated antibodi es of the

present invention are anti bodies that specifically
interact with a conformational epitope of a

pebriofd biebl oy nVef apld/peptideredimn | 96| atwth an antibody

?%ﬁPPsCﬁLn%S 9fc the By _eécei’}% Loyention w £+‘t SF&’]\_‘\EWE}]”%E& D
or  such a confornational epitope for the [arger

Not ecul amdaeirgh$E@r oilof NObpi | | aesdortmhveflyt. he Abhe present

i.de i l.e show ng.mnipal affinity t r

EPL AT~ 10 D LR o LA YLl Y L ey
feswhol éculdar faeight DRI gonercs land expmeelisg. afiheidentical
resent inventi.an_al.so relates to i sal.at ed . .
e L
noventlicon ahsodimed abes idera ikybri dofa whi ch prtodacésor VL

t he m)nocj% onal a@ti bo 13C3. A hybridoma

ortion of ,an IdG) 9 i IPOSES tH1S swyuggcation a
produces”t he' nohocl onal ™ ahtthody 1 is> avai 1apl‘e '

soagesn ATCEaAdcags shonoNomoRT A-e883@d Theops egent be defined
i nventi.on al SO relates to the iAso%ﬁlt ed nonocl ongl
ARt iDody I B S EThi"s T paFtPBn of “PRE Fhveilt'6i aPso Seavence
el adteisort anagy hydard rd oiter osfine IRNpr eduicesgt he smno@N@nalditing
anti bod IDl . Th resent invention %!so relates to,
PR% PSOIhE ed” mBRBEREhal oAt Phody ool A UPHPEKor PRGROLY 2
ofatdre inAvedid obpah sechaetatesamea dydy i doom nehialt in  an
groduces t he nonocl onal . anti body, 19A6. The presen

. t
Vet cH 43 AT dtes 6 et H B SCPEENPHG TS - andt S©
set eedddgwconpoungls whbed pBay tacts aswvamtiBhi Bireorm@fations

gllt?{elll ianndt/hoer DsN%niS!ee Ia%ue formation , ,
quence or the translated antibody which
improve the ultimate physical properties of the expressed
antibody. To this end, the present invention relates to (1)
affinity matured wversions of a 13C3, 1D1, 19A6 or any other
such 13C3-1ike antibody, and/or (ii) mutated forms of 13C3,
1D1, 19A6 or any other such 13C3-like antibody, including
but not limited to one or more mutations in the CDR1, CDR2
an/or CDR3 regions as generated through known affinity
maturation methodology and recombinant DNA technigques known
for introducing site specific mutations. Thus, the isolated

antibodies of the present invention are antibodies that

specifically interact with a conformational epitope of a

protofibril form of AP peptide. The isolated antibodies of
the present invention will show affinity for such a

conformational epitope for the larger molecular weight
protofibrillar form of the AP peptide while showing minimal

affinity for other forms of AP peptide, such as fibrils,
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associated with Al zheinmer's di sease. Such net hodol ogy

conprises utilizing an antibody with 13C3-1ike
w@bdovnedoy4 t o the PF form of Ab peptide in variPCBEUS2008/083659

anti body/ pepti de/test compound interaction assays in

order to select a conmpound which nodul ates the process

of fibril and/or plaque formation. The conpound may be

a non- prot ei naceous organic or inorganic nolecule, a

peptide (e.g., as a potential prophylactic or

t herapeutic peptide vaccine), a protein, DNA (single

oheeloubbreustnamdedpndr 1IRNA (sletilas svRNMNtor oshRNAGrs and

LE il 1, becone evident upon review of the disclosure

and teachings of this specification that any such

pept i 0 - - ' e ivel.y c et

mﬁth'gﬁaS%ﬁéF?i%ag?#%%ggg?g?h%?hd%%gg%%ytﬁé Pg of%%g red

PN pelptriade apresiont sl& 3possifbie beatdiconpburide invention

%?éﬁt 109,10, PEOPhy! i%loﬁx% tmﬂlq%%pwdd%cters.eacth%e%or%cclonal

zheinmer"s disease.” To this end, interaction assays
aayipelwt i 13Ced Rohyvbhedpuspesecof droglicehr clghputnoclonal

i.ng i dentj fy 0 th c B
TR SRR B TRe R S Rl B e T e P
pepti de and di spl ace the anti body. Vari ous
anti body/ anti gen-based assays known in the art may be
used Titd chripeot pomatetand relspe onedalld€3-td kehe 1isolated
rﬂgﬁéwg"}éldaﬁ&%&fyese 1! nvefﬂilsog%?lsti% eéf‘e%' alinvention
reagent in screenirig for’ conpoun useful “in the
ptophykbastes or therndpeune twheatmantodofceAl zihei mericgclonal

' se ( g., a small inorganic nolecule or
%gﬁﬁgﬁg?quéﬁtide vaccine), including but not linted
to anfll BA.assay.: aradial Mune assay..a festern Al g
anal ysi's, "any honbgenous assay relying on a det ect'abl e
boodogireal amtidroaict | drPAfot r gus r bpngtsepapat itte dgimvention
h s e.qg., see Al phaScre from Per ki.nEl ner

AR of EhRe basa ™ Sear B (LER RERRCsTg oo tonal
Qonpouhds 1@ad/.or peptide vaccine candi dates identified
Lhr oudl) u3Leake? 13RENLKS Antibody TRy be A5t ARG
screening for and selecting compounds which may act as an

of

inhibitor of fibril and/or senile plagque formation
associated with Alzheimer’s disease. Such methodology
comprises utilizing an antibody with 13C3-1like affinity to
the PF form of AP peptide in various antibody/peptide/test
compound interaction assays 1in order to select a compound
which modulates the ©process of fibril and/or plaque
formation. The compound may be a non-proteinaceous organic
or inorganic molecule, a peptide (e.g., as a potential
prophylactic or therapeutic peptide vaccine), a protein, DNA
(single or double stranded) or RNA (such as siRNA or shRNA).
It will become evident upon review of the disclosure and
teachings of this specification that any such peptide or

small molecule which effectively competes with a 13C3-1like
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The assay may be a sinple "yes/no" assay to determ ne
whet her there is a change in the ability to formthe

whp@ecsant | body/ anti gen conpl ex, or may be nmadeCT/US2008/083659

quantitative in nature by utilizing an assay such as

an ELI SA based assay, a honpbgenous assay, or an

SPR- based assay. To this end, the present invention
relates to any such assay, regardl ess of the known

nmet hodol ogy enpl oyed, which neasures the ability of a
test conmpound to conpete with 13C3-1i ke antibody, to

ant apphofdratbe npepyi de ofie rotRidh mifnaPi peptidderaiigs@nts
term nal portion of a 13 epi e of the PF form of

Ao BRPVTRE  THEhn(BGUES dBELRI DRI et of W PRIy BELLC  oF
tsech@sittike d}@ameheagenmzh@lraemmbﬁrse@fsedl ffreremtis end,
i mmunoassays todeterm ne the presence of a

b%?]iﬁcitkiﬂ“i FGEHSi %Y 95 stie 1S4RPI & O GErér éﬂuﬂ?ose of high
speakimGic therantiodies:gan: be, eppheyedid Nncady bypepy or
of i mMmunoassay, whether qualitative or quantitative.

i sr dqiclvidas thet A3Ehecr irsist ©fsahgwPEhLfassayt ot reme ide
§h@9ﬁ§¥§k&% L EuRoass of the non-conpetitive type,

as we as in traditional conpetitive binding assays.

One éfbodiusepntaboint enesignfiarsedase sely sdétewti on, tandart

quan ti at d or, doybl
g% |bghyﬁgégaVM%lglmgﬁgﬁrgéﬁi e%ggfm%agfatlong é%qg Like
aht ilpfdwnicithar ereptendedverg ipe @ﬁcanpassedttadtﬂﬂagent in
[ n of the pr n n td gn. .For

?§E§%%ﬂj og%ﬁrdeggégﬂﬁd% asggiﬁ'unpabe n%?%%%%éalc oF
th@mﬂp¢ﬂzedtaaaamsmti@fsMbﬁKﬂaEe sedgseaa&cr®luiera small

wells t he sanp| 0 be tested is. brou h
Pn? ° Eon aclec qﬁ the(boung % ol &c % geAy?%?Mgaéu qﬁudlng

petlodtoﬂlmmt@batooan fEarsa perseod of tddieisufihecieenty, a
%gsahhg ornat n of an ant&p%g angl %% bl}gf/ln on 2
coﬁﬁfex, e@oﬁ ant1 b6dy, 1AlEEEg" a7r eporter

d@&émmﬁhaecammwﬂaguméllnmhuynu@taodenemie&ﬂquml@@alsepazatlon

ded_and i ncubation |s nt i nued al_l ow
%ufﬂﬁgﬁbnttFPﬁe Ford i ndichg ?% H&Aht £§8H atcgintimer)
dmdi@ﬂemH<$mbedaﬁdchh@1é@yrmﬁngon @keaBIACore)). Compounds

and/or peptide vaccine candidates identified through use of
a 13C3-1like antibody may be detected by a variety of assays.
The assay may be a simple "yes/no" assay to determine
whether there i1s a change in the ability to form the known
antibody/antigen complex, or may be made quantitative in
nature by utilizing an assay such as an ELISA based assay, a
homogenous assay, or an SPR-based assay. To this end, the
present 1invention relates to any such assay, regardless of
the known methodology employed, which measures the ability
of a test compound to compete with 13C3-1like antibody, to an
appropriate peptide or protein mimetic of the amino terminal
portion of a 13C3 epitope of the PF form of AP peptide.

The antibodies described herein may be used as the

basic reagents 1in a number of different immunoassays to
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ternary conpl ex of antibody-antigen-I|abel ed anti body.
Any unreacted material is washed away, and the

w@e@seeoed of the antigen is determ ned by obseP@HUBIINS/083659

of a signal, which may be quantitated by conparison

with a control sanple containing known anounts of

antigen. Variations on the forward sandw ch assay

i ncl ude the sinmultaneous assay, in which both sanple

and anti body are added sinultaneously to the bound

anti body, or a reverse sandw ch assay in which the
tabetreichcanthidhady sandesanpbearfopbet b £streid atcanf iimSta tissue
conbj ned, i ncubat ed ang,added to the u,IabeHﬁxg

SUMFdte bOUNT Hnti B8y THesE "t eBRht e Sardnelq emploved
knowantro these s | | ethidvdheyart wanrdethe poessikbtlivéy or
of mnor variations will bereadily apparent. A s used .
Her et 2 bigandwi ch'dssayeliees ntbé?ﬁg‘edt]{)% &fCofpass Hdwich
yash@atdransmen stikg1basi €e t Wangide seChni gue nofrOfodt®itive
sandwi ch assays of the(Present i nvention, the only

FYRft i dy Tact ots i 57 t Wt igoh 2antrEBar &5 Havel i f e rda ey s -
bhadengo $PRGIH i G tiese o, t e AR ROt id¥ddctiohn and its
Thus, a nunber of possible conbi nati ons are possible.,
A} hAdrie s pRRTH & ex&nptee iSAPEAVEGRI Gl FBPRARd antibody
§a09W chir agisByh A& R YoRantdbodyi dns @ldiRer all of which
coval ently or passively bound to a solid support. The

36t i d¥EPF8Ee TS PSuaPyoRrasEor P potyirePOrtheN nost the
spoyanl v jusedepehyner shei Bdaggldul 08€, a typical forward
pol yacryl am de, nylon, polystyrene, polyv!ny?chlorlde .
6@“%%ﬂ%hnﬂﬁ§@ﬁené? Fhel o3 HppporEs 1Ry be 391 tHe @ solid
formofcd ubes; beads rdigses QLB GLOPLkat 88y @he@R¥mple to
ot her surfaces suitable for conducting an i nmunoassay.

Thethf R ngS pPoceasesiare R IaKknowF it theo@pd molecule.
kol dowi ng, bindiing...hg el id-phasesantd hody €% $ime
washed in preparation for the test sanple. al i quot

of £ £Hei drodyE of |adi lpve divraiphiing af ABnprot ebpdy fantfigrem g nary
P&nﬂig ,e% Isscbhan.addeds 0 1he 1l LdAhaseSOMPL &% Andy) e
I ncubated at 25C for a period of tine

capable of inducing a detectable signal, 1is then added and
incubation is continued allowing sufficient time for binding
with the antigen at a different site and the formation of a
ternary complex of antibody-antigen-labeled antibody. Any
unreacted material is washed away, and the presence of the
antigen is determined by observation of a signal, which may
be quantitated Dby comparison with a control sample
containing known amounts of antigen. Variations on the
forward sandwich assay include the simultaneous assay, in
which both sample and antibody are added simultaneously to
the bound antibody, or a reverse sandwich assay in which the
labeled antibody and sample to be tested are first combined,
incubated and added to the unlabelled surface bound

antibody. These techniques are well known to those skilled

in the art, and the possibility of minor wvariations will be
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sufficient to allow binding of any Ab protofibril form
protein present to the anti body specific for the Ab

w@e@boéiobr il form The second anti body is thenPeEXUuszos/a83659

the solid phase conplex and incubated at 25C for an

addi tional period of tine sufficient to allow the

second antibody to bind to the primary

anti body-anti gen solid phase conpl ex. The second

antibody is linked to a reporter nolecule, the visible

signal of which is used to indicate the binding of the

seecdhdr anbibodytt o ahy amtdégemnecirainhe ‘SamplvéchByassay” is
r " u i re t . o

o T s o o S o By fpste tvorsite

them icale .nat ure, provi des an analytlcally det ect abl e

si gn t ect of

antlg%ﬂim%TgtggééQ%%hngét & é¥%ﬁghst a |vqugllon' the

quant 1 vt ey, ﬂa@U@kIQW'd@ﬁ@rmnnataonlb®d1$@‘mnnunniﬁkrent

antigen in the sang this E be cal culated in

SR SRR 167 SmgoBet doneh | I YA of Ot h ghus, 2

strapslar gr ( @bssepies ofhpshandatdshreonbachbng. a KOWA more
normal | evel of antigen . The nost commonly used

PRpOrtier Aol -esin & hi¥t5ide B?K‘ﬁ%@aysé?%wjém hefsay, &

SRZYIBS it fiJigr aphaeser kBvhhen€aseofpan B2y ound to
I Munoassay an enzymne is conj ugate to the second

anePbody SUBPRER: by THBaRsléf ghafaral dehyaeabty glass or a

peridat eend soWk | lodhgoheadidskar 860gniczed, poMeves 1 d ose,
d% varlety of different conjugation techniques

@%1%&CEXMﬂméﬁeare“MéPm KoY S5/ TeRE - skPPLEd ¥ kG sl ide  or

Sonpmniy 1used enzyaresqi gl udgpber seradi sh peroxidasgrm or
gl ucose oxi dase, beta-gal actosi dase and al kal i ne

phosphabases, aﬁbﬁ@soPﬁeﬁéchﬁéaéﬁ%stPét@@Ytdﬁﬁ@fugéﬁfaces

wiifghe spgei fdo%d%%%){HSS ane Qﬁrﬂ%@éwaychosenrﬁ Jih81 ng
production, upon hydrolysis by the correéespondi ng

eRYARsesofarg detéckablie Toldre @ﬁéngeFOFéPWe&@n?ﬂQﬁlng, the
?EhF 899? yim heRRhal Gl 1SS U 4 aQ%?hé&r iHSG MR tion for
a i he p osp at ase conj ugates er oxi dase

comj uerat esamplle. 24pheryikenedpanthe body fluid containing a
AR protofibril form to be tested is then added to the solid
phase complex and incubated at 25°C for a period of time

sufficient to allow binding of any AP protofibril form

protein present to the antibody specific for the A
protofibril form. The second antibody is then added to the
solid phase complex and incubated at 25°C for an additional
period of time sufficient to allow the second antibody to
bind to the primary antibody-antigen solid phase complex.
The second antibody 1is linked to a reporter molecule, the
visible signal of which is used to indicate the binding of
the second antibody to any antigen 1in the sample. By
“reporter molecule”, as used in the present specification is
meant a molecule which by its chemical nature, provides an

analytically detectable signal which allows the detection of
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or toluidine are comonly used. It is also possible to
enpl oy fluorogenic substrates, which yield a

wo bawonewsent product rather than the chronpgenPCI/US2008/083659

substrates noted above. In all cases, the

enzynme-| abel ed anti body is added to the first

anti body- Ab protofibril protein conplex and all owed

to bind to the conplex, and then the excess reagent is

washed away. A solution containing the appropriate

substrate is then added to the tertiary conpl ex of

ant ibotheannidgermntligbéled antbebedyioThemseabst bat eat least
i.th . i nked t he t | body,

T O At T sudl signal, Ghroh o b OF che

fnetherouant ideat ed) usuatdnysizectitophoteomets i caldwiated in

] i ati.on e Nt | (O
oAt R Srnd ot AR I v B clappere
conpoemndss sucitaaslarlidgor esceanorg rhodamimejommeyt Bevel of
%hggngally coupled to anti bodies without altering
%elqlbinding capacity. Wien activated by illum nation
wi t h Theghtosaf cmpantlycukat wapetrengtinlddees in this type
gkuorochrone-L%ggLeg antiboqy:@psorbﬁothe l'ight
i [

dss5ay .are el Zymes (O or es, the case of
anergy " inducing a state of excitabfitty’in the

aol ecwre; froldrowedaby aenessiyna 0f tbejldaghdd ato ahe second

h i sti I th. . Th I SSi .
AUCLENG chebh 61 000 of Vi SUa Y AeY Bet bl i TR - 2o

¥ight b creseope. rAcedghhzéhe enzyreri nmanedseayvq{E&A)y of
%ggifluorescent-label e antibod&,is al

é %o dto birldk

HE T (<SP IEART BBy S A PG CofFBrFT For i ptict &t known
conplrex. sAf 1 esd washiisgnt he urbheuvndyr eagent enkthi®es include
remai ni ng . ternary conplex is then exposed to |ight of
P S on G HC g TGS PP o BbRafbERCtcT idase
ohsenvedl imdi siad @mdhecpr esenge cohetbe amhegefubstrates to
| mmunof | upr escence and_ElI A techni ques are both very
Rl FSedt Ybt i shBd PREEhE Gr " 2t Sar® Hafticdar| yhosen for
prefersaddion,t hgopr esent 1 yethag. thHeweweres@bt@ing enzyme,
reporter nol ecul es, such as radioi sotopes,
chefi 195HSFE8EERL COFObi SINGRPRescelftr example, p-nitrophenyl

phosphate 1s suitable for wuse with alkaline phosphatase
conjugates; for peroxidase conjugates, 1,2-phenylenediamine
or toluidine are commonly used. It 1s also possible to
employ fluorogenic substrates, which vyield a fluorescent
product rather than the chromogenic substrates noted above.

In all cases, the enzyme-labeled antibody is added to the

first antibody- AP protofibril protein complex and allowed
to bind to the complex, and then the excess reagent 1is
washed away. A solution containing the appropriate
substrate i1s then added to the tertiary complex of antibody-
antigen-labeled antibody. The substrate reacts with the
enzyme linked to the second antibody, giving a qgqualitative

visual signal, which may be further quantitated, usually
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nol ecul es may al so be enployed. It will be readily
apparent to the skilled artisan how to vary the

wEe@emewse to suit the required use. |In anot hePCT/US2008/083659

enbodi nent, the sanple to be tested (e.g., human bl ood

or spinal fluid containing a Ab protofibril fornm) my

be used in a single site i munoassay wherein it is
adhered to a solid substrate either covalently or

noncoval ently . An unl abel ed anti- Ab protofibril

protein antibody is brought into contact with the

saapl odiotedeonithbl wol f@ $ibstaat evalfataona ofuitthgblagmount
eriad of incubation . [ ' suf ficient

{90 éérﬁcfjlg%nf 5r rgﬁlseit ?%)ngo S%]gc;nlt%i gg%yggﬂﬁ gsteéﬁd%gienary

conplaidid iveedhd, ant ifbodyeskabel | edcamirtcdwngsy epor $erh as

I .capabl e | nduci n ec l. kgna S

?ﬁ%%cegcf%é% a%g iﬂ}g%%éa ?%rﬁ igagog}% nucté%%ali%fac%)\%\?ngéouﬂled to
suf fhalient wvinkodor atlherfogmetiedm obizdirer narpaconpl exhen

of. Antigen-ant i adysapeled anij body,, For.dhe, single ..,
Ssit'e 1 nmunassay, the second anti body” may ‘be 4 gener a

aate bodyt (i . ehe Zemogenkicomantddzddy t antmghyoghbboths, the
articularly anti-(1gMand 1gQ linked to _a reporter
AR TR BT R AT s S S

nhslsped,fi ctdorocde Aby prenobsben | peot eie f origaf at  a
i}qt erest.. A.lS(ES-I i ke anti bogC maiﬁt ake. one of

AUNET O o TRR&WA TR/ TS . AR BOHP et hePRoaKkE @S @
therdaraniefciany coype ot isebevantdardddaody f maghents, 1light
ant i body bi ndi portion, specific binding nmenb a

ROTERTE N syAThetl'c Mt coh o any TBEREP Y evid@) s  the
t endd 0@y 1kpenned n drfte batl, W chiinefress €0 aanantid y the

which at |east substantially retains the binding
5pett f 3¢t tpNeutPalbirpatl 6AT bkt F it yPT TS, GH@ legrm After

%Q@iir@dﬁ/ﬁe aémy&%% ' Peﬁ%%tc,o }@(tré%éimirﬂlgt rHesfna_ry_ complex
specification is nmeant to include, but not be I|imted
%%,t@©® %%Rﬁﬁqq($Qﬂhmﬁhﬁgoﬁe¢@ér9PPﬁﬁBhb@¢@b%@WQiQﬂ9§§s and
@1@9/ qlu'o%@sxgﬁcée'cgjs’erlvg@ ! 'd;!cgi(éa?t’esl gghé’ plrgge%cel ch the
I'gA 1gD, TgE and TgM ; an

antigen. Immunoflucorescence and EIA techniques are both very
well established in the art and are particularly preferred
for the present method. However, other reporter molecules,
such as radioisotopes, chemiluminescent or biocluminescent
molecules may also be employed. It will be readily apparent
to the skilled artisan how to vary the procedure to suit the
required use.

In another embodiment, the sample to be tested (e.qg.,
human blood or spinal fluid containing a AP protofibril
form) may be used in a single site immunocassay wherein it is
adhered to a solid substrate either covalently or
noncovalently. An unlabeled anti- AP protofibril protein
antibody is brought into contact with the sample bound on
the solid substrate. After a suitable period of incubation,

for a period of time sufficient to allow formation of an
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bi ol ogically relevant fragment or specific binding
nmenber thereof, including but not limted to Fab,

wOo-¢@b/oysds4 Fv, and scFv (single chain or rel at ePCEOS1008083659

Therefore, it is well known in the art, and is
included as review only, that an "anti body" refers to
a glycoprotein conprising at |east two heavy (H)
chains and two light (L) chains inter connected by
di sul fi de bonds, or an antigen binding portion
thereof. A heavy chain is conprised of a heavy chain
gar Hable anggiden EVRprandoar heavy ehadmd constiamy r egiten Led

: ' d
FFth = CHRei0af Bhactll Abelle' DS SRTILLSR) B oo
eomsiantis eghon GL9d . Iheé variladl o el o¢1<sntorfmi@@t raltllwmg

%‘E@ggc@e% light ghai E‘f?eC?HPJn%éloJré‘PE\é‘Prt‘érES% %%Esﬂex of

conpl enent arity determ ning regions
amMﬂq&nﬂadaNRodggl@mskateamehabdyely danversed $¢n¢k£ site

h mun§sgsl QNs t(he séc&%ﬁzagtgo CQDRgr?\ %ef%e(r;@%nnﬁﬁf‘l antibody

ypervarﬁ%ble regi ons and are Yar'tan
Kermlnusenogéﬁﬁﬂdl}ﬁiibndn nus aamﬁob@tm%ulﬁﬂNﬂpaﬁﬂjaqlarly
. The variab ns. o
FHE HE) 4D TIGht RSt he Eoft Ak B ni R aGRG] Bt 19

&Q@ébleﬂt&ﬂ’ ast s Md heraneantdogen il e,s obq:ré%ricﬁllag ot the ap
i sotype, the constant region (s) may nediate the

B flel? ‘P rafl Pﬁ@t?hﬂuﬁﬁﬁwéﬁhﬂpﬁef6shost ti ssues or

fact of s;3dhatisal Qntﬁﬂ)@c&y I peludedel hiheoworkiBgous forms
definition of "anti bod are chineric anti bodi es,

Reprhi Zed- Entdodi 3.8 Oﬁé@%nﬁ@ﬁaﬁﬁk%nﬁﬁbdaym1é§ FivaryPre

antikadigs-genaraied fromgdd,ansgenb&aNoniRUIBY portion,
animal, as well as anti bodies selected fromlibraries

®E¢¢&F¥ﬂw¢¥ﬂﬁﬁﬂﬂ nEEiRTel oyi kRN Wraiteabl evigheRec mimic, or

ahyi Safkr %tlle%@lx Eéﬁgmgggark%o%t %nggeugwgwmch refers
techni ques readily known and avail able to those of

e diarar erskicl| Wh#@ﬂueaértleaétrewuhﬁma@tbéﬂéM/ retains the
LE: Iex{gors%ec"’l 1c3PL IR ral %a@@)ﬂnsa‘élﬂ%\?m ty ﬁnds he, term

speci f1c binding ne ich specifically
Conf orarat”i orralusepi tl@p@ncyf aomgeprotofhbri Fhior mvecfflflcation

is meant to include, but not be limited to, any specific
binding member, immunoglobulin class and/or isotype (e.g.,
IgGy, IgGy, IgGs, IgG., IgM, IgA, IgD, IgE and IgM); and
biologically relevant fragment or specific binding member
thereof, including but not limited to Fab, F(ab')2, Fv, and
scFv (single chain or related entity). Therefore, it 1is
well known in the art, and is included as review only, that
an “antibody” refers to a glycoprotein comprising at least
two heavy (H) chains and two light (L) chains inter-
connected by disulfide bonds, or an antigen binding portion
thereof. A heavy chain 1is comprised of a heavy chain
variable region (VH) and a heavy chain constant region (CHI,
CHZ and CH3). A light chain is comprised of a light chain

variable region (VL) and a light chain constant region (CL).
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Ab as described herein. Therefore, the term"anti body"
descri bes an i munogl obul i n, whether natural or partly

wo@roonedosy synt hetically produced; any pol ypepP@HESmN8/083659

protein having a binding domain which is, or is

substanti ally honol ogous to, an anti body bi ndi ng

domai n. These can be derived from natural sources, or

they may be partly or wholly synthetically produced.

Exanpl es of anti bodies are the i munogl obulin isotypes

and their isotypic subclasses; fragnments which

Emrpwiaséaéhe ameiogensbiafdi hgtdomaen sgcty agndabigseFchains

bo s di Ss it

PR o A T e o TR he Bt t R qnentaricy

dsxmﬁmmdﬂng t@egannpulaﬂé%nonocﬁ®ﬁalfand ofer regions are
' i t 0 nt

Chnar gy DB s e D S b oL o com)

repecidres Wpetvaetdile ttryigpeci dnici bye ofartrbegedi girwal NH;
tlbod u tgﬁﬁp u may eyol.y |ntr in ﬂ%?A

g%%%ﬁ :y'% gﬂ¥hnung!&§6§ﬁPH¥v§rlaB e reglon o%:t g PR

@Dh@)eWEﬁLar¢m36(kﬂWanrnTuprwgmxﬂhie(e@@spnsobfamhe heavy

é q to the const ant regb g% or constant re
e

1NsS _ contain main eracts

anemor egions, of* a en |nnunoglode
ﬁlhwbramknumujgeﬁth@hit@]I ¢HgﬂhdMngg an anheboﬂybﬁgpﬁ bethe

sub ect to enet mut ati on ar ot her cha whi ch
S o S S TR DediaSt ool O e ee
ammmm@ﬂxﬁmlpmoducedstAntbb@d$e@rCEmb&urgnnhﬁHaﬂdéaada also

f d the t ti bod h l d
EnbItba HE iirar 1R "Ry SHBERPLE S adihg eHHGPayy  re

suh&hanﬁeahaVba@l@sblnﬁmﬁ@ldeaalamwundmﬂ@he requi @dhbinant
specifjcit Thus, this rmcovers anti bod ,
Frabiens, *Herfab BTN T Thar T el LPekt @ agpnsenic
h@xﬁﬁﬁilﬁ@iﬁs aefimaant i Bedywelincladi raa@ltawdp@bypg@lé@t@d from
m§{|5|n an |nnuno | obul i n binding domai n, wheth

UGheY | Yo BQ?PFan%Fhﬁ?ﬁP L8P c. VSR AR Fo the

@_ﬂtiéayn rrayAbel@ocm neli g d g e mmmw tdtddhniques
the term’ antlgenblndlnqoportlon or "specific blndlng ,
ﬁ%ﬁﬁkﬁy %ﬁo%ﬂl%ﬁﬁlﬁsﬂyl le to those of ordinary skil in

the art, as reviewed below. Therefore, an *“antibody” is any
such entity or specific binding member, which specifically
binds the conformational epitope of the protofibril form of
AR as described herein. Therefore, the term “antibody”
describes an immunoglobulin, whether natural or partly or
wholly synthetically produced; any polypeptide or protein
having a binding domain which 1s, or 1s substantially
homologous to, an antibody binding domain. These can be
derived from natural sources, or they may be partly or
wholly synthetically produced. Examples of antibodies are
the immunoglobulin isotypes and their isotypic subclasses;
fragments which comprise an antigen binding domain such as
Fab, scFv, Fv, dAb, Fd and diabodies, as discussed without

limitation, infra. It is known 1in the art that it is
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including but not limted to (i) a Fab fragnment, a
nmonoval ent fragnent consisting of the VL, VH, CL and

w@khodoesasns; (ii) a F(ab')2 fragnent, a bival eP€T/US2008/083659

fragment conprising two Fab fragnments |inked by a

di sulfide bridge at the hinge region; (iii) a Fd

fragnment consisting of the VH and CH domains; (iv) a

Fv fragnment consisting of the VL and VH domai ns of a
single armof an antibody (v) a dAb fragnment, which
conprises a VH domain; (vi) an isol ated

eohpl et nt @r ineyirletadrem iy loegil o e nCCRR)rer( \ntjibgdies and
' n i b 0 d
WEf) T BeRE LY PR ERMEN (VRN Mt TR ¥ Foauce
anté¢bodinesbbases wponcpioteinsoafkbohdss |whﬂc@d|n@¢¢nn the

BoLcLA.c9" b [AD1GDeS1 LD LiBg DAY, PoLIBGR G niuce mas
essh@ﬁ ImtﬂﬁdumanénDwar@hc@din?O@neamdmﬁﬁﬁglébulfn variable
ile [nat P”%heA%%{nﬁ‘iS&%Q{‘%rpluctb ! &éaée'rom”ln'\l'%gf V\%,?Q%{EVZQ(?C@RS

Yhefhor e domal ns
Y a@neamtlmmartd) \tHe aroelsq:aded rekgtoby, S@Jp&@@ﬂifﬁ:eg‘&ne@,gions
t an 0| ned usi ng rec%{rt%l nant met hods
P het '¢° |n]T<e ?jhoqs’en bl &s o be HEde eg%lésjgulm A

By]mgiceanm atreionhehacal i npmmmrtghanVIanamdoa&-l meE_;gle]Ssubject

air to form.nmnoval ent | ec kno S e
R B SOPUY- o i forid BfbGUIWGAC, TRACUaPAADDE. M=y ot
bight (Mh@ rlemcumq‘ orsgelecefusmt@t edflstmsodliﬂ& |1iﬂ<:eiuced
gntl bodi es of

inventi on ma CO rise a 11
TS Bho P auBa SE o el BB et S8y Pyt b Term
e@ﬁ@ﬂﬁﬁhby ahBBBdbase pamitmuﬁiea@id@m&ﬁqugpcenysa@dd@flc
Vzagl ér[% Val . Met Thr G.n Thr g Leu Ser. Leuy
%d s, eEeEerFV AP G AR Isér bllirl T AR Iarg B the
Sequldan Gs@eSEElbﬁtL{y Val hlhasSertp&ssn B mAsBodbirs TyEnt ibody

Leu H's Trp Leu A n Lys Pro Gln Ser Pro Lys
FEROT6L 1 o @%f*ﬂﬁtl\\/&ﬁrsﬂ RS AP Bhe Sonigpyeyap  and

Pego Asjuayr g Biie Seen@ yoder GincSenithy Sefy Aspodhgeptide
Thr Leu Lys lie Ser Arg Val GQu Ala Gu Asp Leu G

Q%Wprlslng an immunoglobBbulin binding domain, whether natural
or wholly or partially synthetic. Such an entity may be a
binding fragment encompassed within the term "antigen-
binding portion" or "specific binding member" of an antibody
including but not limited to (i) a Fab fragment, a
monovalent fragment consisting of the VL, VH, CL and CH
domains; (1ii) a F(ab') 2 fragment, a bivalent fragment
comprising two Fab fragments linked by a disulfide bridge at
the hinge region; (iii) a Fd fragment consisting of the VH
and CH domains; (iv) a Fv fragment consisting of the VL and
VH domains of a single arm of an antibody (v) a dAb
fragment, which comprises &a VH domain; (vi) an 1isolated
complementarity determining region (CDR); (vii) a 'scAb', an
antibody fragment containing VH and VL as well as either CL

or CH; and (viii) artificial antibodies based upon protein
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Tyr Phe Cys Ser G n Asn Thr Phe Val Pro Trp Thr Phe
Gy Gy Gy Thr Lys Leu Gu lie Lys Arg (SEQID NO 5

W() 2009/065054 PCT/US2008/083659
GATGI TGTGATGACCCAAACT CCACTCTCCCTGCCTGI CAGT CTTGGAGATCAA
GCCTCC
ATCTCTTGCAGATCTGGT CAGAGCCTTGTACACAGTAATGGAAACACCTATTTA
CATTGG
TACCT GCAGAAGCCAGGCCAGT CTCCAAAGCTCCTGATCTATACAGT TTCCAAC
CGATTT

TCTGEEGRCCEBCACAGET TCAGTTEECAGTEGATCAGCET CAGAKITTICACACEC I I T

RO G BB ERA T CedisarTA H rRT et Al AT

GTIECT TEGACGBKFCGST CBREETACZAAGTPEGAAAT CRAACE (SEQUiDNnal

%&&lﬁcgtilorlll a EHE%%&&F’%@' ”e% éf‘oﬁaz‘% | ab' " ﬁ?&‘%rmore,

regi on i sol at'ed
aht hdoodi esleoftwoheioplaesenbfl nhenfvoﬁrmgertronpfrh sedaVlil5are

m n i d ep uence(.SE L 7 enco by _.
go%efg %g)s }9 %g%tl e%(sséql?'e ecye’\?gﬁQqu Rlélg%g’) ?{lsmg
Gk poMal na@tn mle@ho@sn 1@7 ne Sernt@er ier  iGker Lelat/adnalrlgs them

ro,_ G al_Ser Val Lys lie.Ser sLsGI r y
RroTleThe i S P AR REr TS T A LyE g o v

Secgld-dﬁss A Lys Serm me@aﬂeﬁtp moﬁcﬁmsValknbwe Ser single
y Tyr Lys Thr Asn Tyr Asn G n Lys Phe Lys

@?/lrLyEEVAI F?ﬁ?{ Met Thr Val Asp Lys Ser Ser Ser Thr

Ala Twr ot &hnodiewenAl, a tAieg Ve abhe Segh@ uvAsp rS@ELon for

Th & R QYT Sl VAl T Al SRR Sor o Sk Bresent

Nrer)ion may comprise a 113 amlno a01d peptlde sequence

ACQE?-TF'IID G%g: C%A-rrhqle 1s encoded by I%;% cf:rase pair

ﬂ'@ﬂ'@.ﬁ%@ﬁ@ﬁm ACGACADTRACTGAT TATGCTATGCACTGEGTGAAG
CAGAGT
EXT GCAAAGAGMETAGAGT GEAT TGEAGT ¢ ATTAGTACTARAGIEATGEEAAGRCA Leu

% Gln Ala Ser Tle Ser C¥s Ar%TSer Gln Ser lLeu Val
AAGGGCAAGGECCA GACA& CCAGCACA
I(I%%:T%err Asn Gly Asn Thr Tyr Leu His Trp Tyr Leu Gln Lys Pro

ATGGAGCTSRECCAGA TTGACATICTEAGEAT TCTHGCUAT CTAT TACT GEBCAAGAPhe
%EG%EBABEE}CR%%% SECTEACGICTEGTGR, Asp

SE further enbodi nent, the
Py rIP{eUr ég}’sorFsle lﬁ\m AT\ L %Wl%m%hi:\w? Tgr (e Val
YAr chiad nCymaySdre @onpsins@droPhanivad ace drsetTHrorRhe iGly Gly

s s, ’LegE@lﬁllDd\@L]y% APEQLBING Tp: and SEQ 1D

respective
GATGTTGTGATGACCCAAACTCCACTCTCCCTGCCTGTCAGTCTTGGAGATCAAGCCTCC

ATCTCTTGCAGATCTGGTCAGAGCCTTGTACACAGTAATGGAAACACCTATTTACATTGG
TACCTGCAGAAGCCAGGCCAGTCTCCAAAGCTCCTGATCTATACAGTTTCCAACCGATTT
TCTGGGGTCCCGGACAGGTTCAGTGGCAGTGGATCAGGGTCAGATTTCACACTCAAGATC
AGCAGAGTGGAGGCTGAGGATCTGGGAGTTTATTTCTGCTCTCAAAATACATTTGTTCCT
TGGACGTTCGGTGGAGGCACCAAGCTGGAAATCAAACGG (SEQ ID NO: 6)

In a further embodiment, the variable heavy (VH) region

for the isoclated 13C3 or 13C3-like antibodies of the present

invention may comprise a 115 amino acid peptide sequence
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Asp Val Val Met Thr A n Thr Pro Leu Ser Leu Pro Val
Ser Leu Ay Asp Gn Ala Ser |lie Ser Cys Arg Ser Ay

W@ SBQ06DSNO. 9); Leu His Trp Tyr Leu G n Lys PrOI/G52008/083659

Gn Ser Pro Lys Leu Leu lie Tyr (SEQ ID NGO 10); Asn

Arg Phe Ser Gy Val Pro Asp Arg Phe Ser Ay Ser Gy

Ser Gy Ser Asp Phe Thr Leu Lys lie Ser Arg Val GQu

Ala Gu Asp Leu Ay Val Tyr Phe Cys (SEQ ID NO 11);

Phe Gy Gy Gy Thr Lys Leu Gu lie Lys Arg (SEQ ID

NO 12) . In a further enbodinent, the conplenentarity
deter ibni Ng: r egi or9CcoCBR ,LYCDR2, 3ahd EDR3, refrt heudlleotide

i sed. of the am no acids set forth in
%%%5%%5%%3%5% Bhna 14 SEQ ID NO 15,
@§§P@§I | yel yJJeua%lfn(ﬂG]l%\’\@er%m%S?fr%L@%u I\@ésu £ %erfg @@% Gly
r Va er

Asn Thr 3)/ SE
Rl 559 VRer M i LRoreTh phEy Ya LBy G o T G Ppe The
Ny 1B Ald e fHirst Hep &abodyseftn $4e Hiamelworlys Ser Leu
f@'% IlF\N'al’ W’Il%v\g%r apd EWR“Tfo ltwq_@g_liq'ﬁalA@n Tyr
corrsprlsed of the_amno acids set forth in SEQ
TBl e 1T a0 LGV 7 SRR | BAYTS, Tand SEGHDITS Sex
Sex 19er rﬁs:pé’dta Viglry Meas Gfiol LewsAl@ Aryale @ Thr éler@Giu Asp

5%9 p?% fsiee?/ Ig:g I?rs cheuayal o ﬁ%gef’%%% yAs\fﬁ|:Gsl§erTy\£aISer Trp
612 it 5 T ool AL T Raer tonel ot G Hoa OV

(SEQ D ANDCCRBLAGA BEAIC TAGCTRE T MG ARTSAGES CBEAG BekAGATT
%@éT@éKAG@G@TEM&G@@ACZ@M 1@l TAR AT AF G B CHlf BB c At acaT

E2Bocp e e fadt foaglocg T Rabio Wit Rch Gppt ppdcac
NG CAG)AGTTITAAGGE ORAGEICEIHIGRNEAT TG AR TIICE AB AR ARG TYTAT
Q@é@z{éﬁﬁd&%mﬁ%@ﬁéAT&%@@GA@B%GC@&f’C%C I%&GERQGN&!;GGAC

calnpr%eco rised amno acids set forth in_
SEG1 B N0 0CSER M N BT CAGEG O NG Ba C 1950 | 1D o
gespectively, as follows: Ay Ser Gy Tyr Thr Phe Thr

Asp Tyr Al aufSEQY | EuN@Iin20)t;, the framework regions, FWRI,
FWR2, FWR3, and FWR4, of the VL chain may be comprised of
amino acid set forth in SEQ ID NO:9, SEQ ID NO:10, SEQ ID
NO:11, and SEQ ID NO:12, respectively, as follows:

Asp Val Val Met Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu
Gly Asp Gln Ala Ser Ile Ser Cys Arg Ser Gly (SEQ ID NO: 9);
Leu His Trp Tyr Leu Gln Lys Pro Gly Gln Ser Pro Lys Leu Leu
Ile Tyr (SEQ ID NO: 10);

Asn Arg Phe Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser
Gly Ser Asp Phe Thr Leu Lys Ile Ser Arg Val Glu Ala Glu Asp
Leu Gly Val Tyr Phe Cys (SEQ ID NO: 11);

Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg (SEQ ID NO: 12).
In a further embodiment, the complementarity

determining regions, CDR1, CDR2, and CDR3, o¢of the VL chain
may be comprised of the amino acids set forth in SEQ ID NO:

13, SEQ ID NO: 14, SEQ ID NO: 15, respectively, as follows:

Gln Ser Leu Val His Ser Asn Gly Asn Thr Tyr (SEQ ID NO: 13);
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lie Ser Thr Lys Tyr Gy Lys Thr Asn Tyr Asn A n Lys
Phe Lys Ay Lys (SEQID NO 21); Gy Asp Asp Gy Tyr

w®E20090&88Q | D NO 22) . Pol ycl onal or nonocl onaPCT/US2008/083659

anti bodies for use in the disclosed treatnent nethods

may be raised by known techni ques. Monospecific nurine

(nouse) anti bodi es show ng specificity to a

conformati onal epitope of a target of choice may be

purified frommammal i an anti sera contai ning anti bodi es

reactive against this region, or may be prepared as

fphogd onal- artbbodigs. usiyng the techni que of Kohler

and MIstein (1975, Nature 256: 495-497) .

BMenaspecishi ChanPhdodyl ascuged mer ei SHEG IdefNionedsas a

single anti It ies

i 1 ForbGbABE b RO BV act B | B B T an a0 Ehe TR

FoRkize HoRdCcl andl FeRdi bodi ese eYémhaﬁnemaﬁerbel n:qmptrhsed of
e 13C3 series_o nocl on [ d

c}é?lasmlanroe af):rlg uceg gorfnhx%nnggﬁgﬁgbsg] erllng é_%‘p#wocy ‘es EQ

Wb t¥0 alr8 ,appinopeEat D s lon  pasbaetivaref ersalfoy lnyet onma

cells, under conditions which will allow the fornation
ef S\?é@'@rﬁh@d féﬂ'fﬁa%;ln the é@{/eﬂ& @P&'Myvaqr %Q%C'P'}% Gly
cells and el oma cel are fused, sel ected, and

€2t etited 9o Yénﬂ%o%‘%/r &’y(%&é/tsl SREQHB otk éel I's from
| h
A5 o Ao g5, vl s g eyl oned by, .l ol e, suih.
%.‘érvaﬁecW@ngSNOt n Tiissue Culture Met hods and
t d_Pat P
SOpLEEBl s, Ko Sud, Et eron 5B, ACSSEN 5,649 o,
Lepebtad nzgrq dspeciiirvechy Gihdéma 8et | 514 ntie phirstlive Cys Ala

RE& Meghgrigenocoh becting ascite fluid after an interval
of tinme, and prepared by techniques well known in the

arp GlyBeyoendlgpest esespedi fihe wenogdoradr astobodi BS: 19) .

descrj bed abovg, the antibodi f th resen
i nven ft| on ‘may Jg So Be i ner({%ﬁg %‘%nﬁﬁ of 1gh‘gcm gor%ffleme“tarlty

aat ¢ boichi'ng aamwroe|, ot@R1antbBddyand CDR3, of the VH chain
may be comprised of the amino acids set forth in SEQ 1ID

NO:20, SEQ ID NO:21, SEQ ID NO:22, respectively, as follows:

Gly Ser Gly Tyr Thr Phe Thr Asp Tyr Ala (SEQ ID NO: 20);

Ile Ser Thr Lys Tyr Gly Lys Thr Asn Tyr Asn Gln Lys Phe Lys
Gly Lys (SEQ ID NO: 21);
Gly Asp Asp Gly Tyr Ser (SEQ ID NO: 22).

Polyclonal or monoclonal antibodies for wuse 1in the
disclosed treatment methods may be raised Dby known
techniques. Monospecific murine (mouse) antibodies showing
specificity to a conformational epitope o0of a target of
choice may be purified from mammalian antisera containing
antibodies reactive against this region, or may be prepared
as monoclonal antibodies using the technigque of Kohler and
Milstein (1975, Nature 256: 495-497). Monospecific antibody

as used herein is defined as a single antibody species or
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constructed fromthe variable regions derived from
say, the nmurine source, and constant regions derived

w0 c@n06doe4 | Nt ended host source (e.g., human; fBPCT/ES2008/083659

review, see Morrison and G, 1989, Advances in

| mmunol ogy, 44: 65-92). For exanple, the variable

i ght and heavy DNA sequences (e.g. SEQID NO 6 and 8

, respectively) fromthe rodent (e.g., nouse) antibody

may be cloned into a manmal i an expression vector.

These |ight and heavy "chinmeric" expression vectors

AvEt oota ansfntadodd | ntspeaieeci piveht cehpmdgearumnd binding

selectad and cexpandad by lkngun LEGHN AHeS 1on T Sf8loas es
i ne may then be subjected to known ce K

gl dues), mesahnln@ltm pricducdtiCén efrbesh @he moqyulonal

ﬁ@iﬁ‘oadl% heaVX{(@ ave&m ch ”EEéclp%‘thSQy S“&Piung the

imeric antlb storil ca been sHown
h@M@nrhelanphgemb$adwngﬁnapa0|a@pxﬁpnﬂaaeorfgsn@m partner,

g eﬂﬂpn%ge a celh éflg?nélyuﬁﬁgu IQ% will allow
no eni cli“ty problens’ u pOR ﬂos adm nistration.

tlmegl cﬁakmamxvrovefrerstabmet h@bchdmem Cc anthieboghidang ct hentibody
ni zed ti bod whi_ch r uabl educes t.he
]to:ﬁancelncrgf CﬁawllenL pasfrioyen e Ling neg %n i rferyruf;e Fesponseeds and
agaun&kiafbherapﬁumx@rapt®®mﬂwxmhen cioypardethat oceses offrom
or_full rine nDn cIo anti_bo

ST Aahy B i S o 2ot 0 ucn as

tepl awifrig agamoraﬁmﬂlqe5|dMESMthﬁhrﬁmﬁfam9ﬁBon1$®DseAgar
%n t he human,seq ﬁences b ite dj rec%;d nut a

R a8 ESE HTukE, PSR ERbRORRSR] S Yons,

Eo0pd erent amiatyrdeher nidd Nng Aegicons (doves) et alMonoclonal
1986, Nature 321: 522-526 Thi s technolo a
G Lo o 8 LA Sl S U M L RUSEERS

ﬂym&idHMh &kﬂa@eghes p@1$iﬂﬂéﬂﬁiﬂMédthh&eteebnlédﬁhhg ascite
anel y qflenentln strate i es including, but not

Fﬂlﬁrcﬂ e‘i‘zlf G, T SHEPIVAG" séém rﬁB‘éyBﬁep%ﬁedalbY toggg ques

ol engewd39n 1834ard536), "hyperchinerizati on” (see

Queen, et al., 1991, Proc.

Beyond species specific monoclonal antibodies described
above, the antibodies of the present invention may also be
in the form of a "chimeric antibody”, a monoclonal antibody
constructed from the wvariable regions derived from say, the
murine source, and constant regions derived from the
intended host source (e.qg., human; for a review, see
Morrison and 0i, 1989, Advances 1in Immunology, 44: 65-92).
For example, the wvariable 1light and heavy DNA sequences
(e.g. SEQ ID NO: 6 and 8, respectively) from the rodent
(e.g., mouse) antibody may be cloned into a mammalian
expression vector. These 1light and heavy "chimeric™”
expression vectors are cotransfected into a recipient cell
line and selected and expanded by known techniques. This
cell 1line may then be subjected to known cell culture

techniques, resulting in production of both the light chain
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Natl. Acad. Sci . 88:2869-2873) or "veneering" (Mark,
et al ., 1994, Derivation of Therapeutically Active

wolvanéswed and Veneered anti-CD18 Anti bodi es METEHES008/083659

end Dalton, eds . Cellular Adhesion : Ml ecul ar
Definition to Therapeutic Potential. New York: Plenum
Press, 291-312). These strategies all involve to sone
degree sequence conpari son between rodent and human
sequences to determ ne whether specific amno acid
substitutions froma rodent to human consensus is
almbr dpeivat echaffrat evera t keivariat isongbotihe ceftrdl chimeric
Lhems,dneolued hioBsPerating, a.nursnhzed AR DAY ancigen-
I'es on gra I ng, ere these three antigen
blmmhm@ sapeSltyonﬁbdﬂhatheigl@ﬁm andehanpn@hapnahr@hile
ctivel m presshng. a od
Sl L e A B B AP SRR s P hose
gaéctiorstoediing .f or the framework region of the human
anti bod For, e ilizing the above technique
a hu%gn¥z %ﬁnli?(fvemenkbe exprességewﬁgrgm% F %9 73 the
ObiRhag n iCOR2, aanmbo@@RB M@gnhngr@mabhe vadua@$etheghhance of
ghaln are_set forth in SEQ | D NCS 13r 14 and 15 ‘
Faspelfively, AN FREYcDR” CORP%nd" eORY tegi ong &
t her aardtalal &wheamwyCMaen abapaeédfODthsenoSE@ IdDiNEBic or
g 21 and 22, respect Yel q§refore "hungnlzed

Rt body 1§ effEETVERY art Bntilddy consts uct B8 With ©F
onmwaﬂmumn@e Giﬁhudﬂndumabam¥;amkhdd anal rapgiprcavementiso acid

ener at ed n orating one or, nore of the above
T e e as s bR T dr e (patetices by
yatéabheebeguonmﬁwmbéﬂdSl@f bhe Eﬁd&ﬂﬁﬂﬂalregegﬂdﬁﬁin@m by

derived froma human source. The resent i nventi on

AF S 1 at®s 1T IS at U PGErEaT Ay d notedtited Gnd e9ions
assned adeda ANl NO WG di-seguences wgcmer)eJ atento tdheirdiogy
and/ or VL regions of the 13C3 anti bod and nore

{peePritalPy, "l So%ted huctei 6= acPadmifeciips esented by
faedyRuc|eoticdg) cenNeOdime Ay dicel egiigakbynhel @gnNthamely by
Er%)g{eln?enntoifng strategies including, but not limited to,
"reshaping" (see Verhoeyen, et al., 1988, Science 239: 1534-
1536), "hyperchimerization" (see Queen, et al., 1991, Proc.
Natl. Acad. Sci. 88:2869-2873) or "veneering" (Mark, et al.,

1994, Derivation of Therapeutically Active Humanized and

Veneered anti-CD18 Antibodies Metcalf end Dalton, eds.
Cellular Adhesion: Molecular Definition to Therapeutic
Potential. New York: Plenum Press, 291-312). These

strategies all involve to some degree sequence comparison
between rodent and human sequences to determine whether
specific amino acid substitutions from a rodent to human
consensus 1s appropriate. Whatever the wvariations, the
central theme involved 1in generating a humanized antibody
relies on CDR grafting, where these three antigen binding

sites from both the 1light and heavy chain are effectively
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13C3, or affinity matured version or otherw se nutated
version of 13C3, ID, 19A6 or other 13C3-Iike

w@niovbedys These nucl ei ¢ acids are substanti al PET/US68/083659

fromother nucleic acids. For nost cloning purposes,

DNA is a preferred nucleic acid. These DNA nol ecul es

may be subcl oned into an expression vector and

subsequently transfected into a host cell of choice

wherein the reconbi nant host cell provides a source

for substantial levels of a relevant portion of the

18@37ed DIfro9ABher £38@3nt | 4:dressangl9ABtibkdyy clone and

20 hade oL, abfERLLYGTAL Uhed UBr 31,08 LUTEROLBUEN coding

procedures may be used for a variety of utilities,

Soch @& gémematpng scfisnor of or tico- éxpressengihese. VH For
VL. chai. Lpn_a [ exnr. e} syst

ORI uncades R (O ARl O r Bgiong, Jof TEASLagY fToony

aay | bodxprriseedegeneeacytiof GOre ,gENELI CagodeDR3 swilons of

that, foral Byt Lue, amno aci ds, oig than g gianahe 1

codon encodes particul ar  amno acid. is all ows for

the tonstesictdonadfy,syamchetiec MNA ,t HAR2encodeCoR3 regions

apt| body, of e prosent i pvention where the qucleotide ,,

Qequenceor e "SYRThétTe di T T er S Sh gl ficantl y

£t oand he2 nuct esddtderesgequeritesedbse) osetdhhesei 2xd buttibody"”

stil]l_encodes such_an anti body. Such synthetjc DNAs

3 i endeatt 5 b ol PRTh THE SabbE oF LEhe predghtre coRs
(mireud | onanyf 1 taddstdeskred tiapexpeesstsuchgsyntheddc by
DNAs in a particular host cell or. organis t he codon
GRGTPTr ateh syt hefro DRASS cafibe @l usEBd’Fo Mentioned
sefdeetiddhe cadon drsagenefintbat ogardheCulaatriapost rebhys and
| eading to higher |levels of expression of the an

ahl 150y SBF (PP FASEent SPRRRNEITORY | EoHiRs RoPHs,a human
thhscag edundancy in the various codons which code for
specific amno acids is within the scope of the

pr esert® iTRET T ot " VPREI8F 0f eSOt Af §2FFivert i P ie4l dpicteic
directedet01éhose DN seguereesattiChaengode®™Aces which
corprising alternal)ve godons whish code 108 108 voay, ana
more specifically, an isolated nucleic acid molecule
(polynucleotide) encoding a biologically relevant portion of
13C3, or affinity matured wversion or otherwise mutated
version of 13C3, 1Dl1, 19A6 or other 13C3-1like antibody.
These nucleic acids are substantially free from other
nucleic acids. For most «c¢loning purposes, DNA 1s a
preferred nucleic acid. These DNA molecules may be
subcloned 1into an expression vector and subsequently
transfected into a host «c¢cell of choice wherein the
recombinant host c¢ell provides a source for substantial
levels of a relevant portion of the 13C3, 1D1l, 19A6 or 13C3-
, 1D1-, or 19A6-1like antibody, or affinity matured version

thereof. Such procedures may be used for a variety of

utilities, such as generating scFvs or for co-expressing

-35-



10

15

20

25

30

eventual translation of the identical am no acid, as
shown bel ow. A=Al a=Al ani ne : codons GCA, GCC, GCG

W@E09/06308y s=Cyst ei ne : codons UCGC, UG, D=Asp=IGPHS1008/083659

aci d: codons GAC, GAU E=d u=d utam ¢ aci d: codons GAA,
GAG F=Phe=Phenyl al ani ne: codons UUC, UUU;

G=d y=A ycine : codons GGA, GGC, GGG G&J;, H=H s

=Hi sti di ne: codons CAC, CAU; |I=lle =lsol euci ne: codons
AUA, AUC, AUU; K=Lys-Lysine : codons AAA, AAG
L=Leu=Leuci ne: codons UUA, UUG CUA, CUC, CUG CUy;

Mt =Mkt Bingni ie cheodon 1AUG NeAgptleparcagiraesion vector

- P=Pro=Proli . ¢cod . ! CC@
%@%&3%? g%gﬁewm%)d%n%%&%f %%O%Nowﬁeragi'ni ne 19°
antcodohs AGAe ABGenEGACY COC, tBSGeBa; c S8k =SSerqupd that,
0 Al Al . UCC, 5)%&3, Lg%g T= =Thr i :
gg%onr%lA%t A%Oug&m% ;c =Val =Va iﬁggﬁcgdoggggﬁ, codon
QG dEAUGa ol t MaTrep=Teyphophamn c. codbm UGGl lows for the
Y=Tyr =Tyr.osi ne. : _codons U UAU.. Such reconbi nant
SRR 06 - PAIR0S s Uil PHERGAEEONR! D8R poay of
thansfested imtent@inappreopr itate rosllledtiine fseruthee of the

%ﬂ%ngkPnD% a5t€¥é¥%j %% %9 EQQ%XLfO%g%mThg%greéﬁgHeotide
Thvention notes the exi sténce of codon rédundancy
whdpednarey rasullbsea didédfeeiri,ng KONA polecul escedpr essidhg an

an_identic ntib or rtion thereof (e.g. .

I LRERH Ve e oYt BB e ERESG rp e wiehin the
bdemdt | caltischresena Vidramdicar. VIIfpart iendefiadd I1glexpress
For. pur poses. of_this specification, a sequence bearin
SR or VOIS repllited botoRs” i1 e Heti g a7a O garl s,
tdegenefat euvage abr oBucAn@henes0tr oRAOf capquenceljusted to

varjation_may occur through _RNA editing. Such RNA
B 155y MRy 1ESOPY (970t REr Ferm GRICAGRNar host, thus

L egundancy hiwhereilsval € hange:dre stshenopent heagh nghfinan® of
does not result in an altered am no acid residue in

Rt BXpTe¥setl FBtern. ASe i W (i treedspey 1o

ohe t BhsibNyenbions anei Mt abhoONsoel sheriknct BRIANAacids is
seqklljlence or the trans|ated anti body which i nprove the
Yﬁ]r’%i%t%h%h%?]%@al Of)r BB%rPF%%e%‘? invention. Therefore, this

invention i1is also directed to those DNA sequences which
encode RNA comprising alternative codons which code for the
eventual translation of the identical amino acid, as shown
below: A=Ala=Alanine: codons GCA, GCC, GCG, GCU;
C=Cys=Cysteine: codons UGC, UGU; D=Asp=Aspartic acid: codons
GAC, GAU E=Glu=Glutamic acid: codons GAA, GAG;
F=Phe=Phenylalanine: codons UUC, UUU; G=Gly=Glycine: codons
GGA, GGC, GGG, GGU; H=His =Histidine: codons CAC, CAU; I=Ile
=Isoleucine: codons AUA, AUC; AUU; K=Lys-Lysine: codons AAA,
AAG; L=Leu=Leucine: codons UUA, UUG, CUA, C(CUC, CUG, CUU;
M=Met=Methionine: codon AUG; N=Asp=Asparagine: codons GAU,
GAC; P=Pro=Proline: codons CCAa, ccc, CCG, CCU;
Q=Gln=Glutamine: codons CAA, CAG; R=Arg=Arginine: codons
AGA, AGG, CGA, CGC, CGG, CGU; S=Ser=Serine: codons AGC, AGU,
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the expressed anti body. To this end, the present
invention relates to (i) affinity matured versions of

W@ 230054 ke anti body, including but not |im tRCI/US008/083659

13C3, 19A6 and ID, and/or (ii) nutated fornms of a

13C3-Ii ke antibody, including but not limted to 13C3,

19A6 and/or 1D, including but not limted to one or

nore nutations in the CORI, CDR2 an/or CDR3 regions as

generated through known affinity maturation

nmet hodol ogy and reconbi nant DNA techni ques known for

Vekr oddei ngCei t BC8petrThc=Thramnion.: SgechnesélCat edCor ACG,
i fied_pucleic acid es Wil represent e VH.i.

‘gﬁ%’/ or \Q/Leggr\t%lolnrge ‘of a@ &g@%l i k%wzlz’a'nti bgﬂél?'. Thggg' Guu;

Wt et 1o vaciopdaar e subst afGical | y=Tywee inoennet hegodons  UAC,
| ei ci ds S [ p , '

0 or Pl nirar 2l e ST DR B L T e ey

subct oreidnitityo tapnexpeessi ot ov et eprprandr sahs ecplentllijne for

Lransfected fnbo 2 host,.cell of ;ghol ce wherein the

Feconbi nant ChoSt cel T provides a source for

subst®&rd | akebevel sirofenaipel evants pohti crkicfremce of codon

13C3-11i ke antibody, or affinity matured.versj

i ok B ot 62y b o o VAT ertpiseutes

gkpteddies; suchdas igenerattingdsclors wrrtfiom thereof (e.g.,

co-expr.essing these VH.and VL chains in mamal i a .
SRR Tt f0R8 i Galer RE S e B T W ngica
€OV oms, a OFH sy /can viig@oant bbody. adheg@r eseiir purposes of
i nvention also.relates to recog‘oi nant vectors and

Fetont? Hant- 4608 BofR9PrBkar yori ¢ and eukartoti ¢ eptaced

whiehs contai e ntet il agd da Mok eend s cenendiangohhe Another
respective heavy and/or | ight regions of a 13C3-1ike .
AN Body:  THEEE FudiPéité takt am il g%‘:ﬁ%s?hfi%u%opr“@ Il R
parit, oan beikinkednan t khegtuher DNA amiteew! esofh. &f codon
DNA nol ecul es whi ch encorqgass i mmunogl obul i n genes

HSEH B YgeierarfiBn 2o AT PR cofbF hantPHunetf Eitd Hodyy does

hoatrane ok pat unakkydl dmked,adie resitneeconbidagipressed
DNA nol ecul es” whi ch encode a respective human

p%%%ﬁﬁ}ﬂa%%&hn?p%gﬁygiTﬂ%%%gn the scope of this invention

are mutations either in the DNA sequence or the translated
antibody which improve the ultimate physical properties of
the expressed antibody. To this end, the present invention
relates to (1) affinity matured versions of a 13C3-like
antibody, including but not limited to 13C3, 19A6 and 1DI1,
and/or (ii) mutated forms of a 13C3-like antibody, including
but not limited to 13C3, 1926 and/or 1D1, including but not
limited to one or more mutations in the CDR1, CDR2 an/or
CDR3 regions as generated through known affinity maturation
methodology and recombinant DNA techniques known for
introducing site specific mutation. Such isolated or
purified nucleic acid molecules will represent the VH and/or
VL portions of a 13C3-like antibody. These nucleic acids

are substantially free from other nucleic acids. For most
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vectors may be conprised of DNA or RNA. For nost
cl oni ng purposes DNA vectors are preferred. Typica

WO ewbo6®54 ncl ude plasm ds, nodified viruses, PCT/US2008/083659
bact eri ophage, cosm ds, yeast artificial chronosones,
and other forns of episomal or integrated DNA. It is
wWithin the purview of the skilled artisan to determ ne
an appropriate vector for a particular gene transfer,
generation of a reconbi nant human anti body or ot her
use. Methods of subcloning nucleic acid nol ecul es of
theoerest Pirmas sexpridssi oh vectrefsrred anstbehd ngcodt.  These
bRansd aekling st neeLlse CaUAINI00 Lhe.UeELors: Aor ana
net hods of making substantially pure protein
conprdEEmg vt heassépstod imte ogultdsig thel raspdutiose wherein

ﬁ%@r]?é&%rﬁ&n‘ég{%t Wosh N2, & E?%E‘f&éé 2204, cul tfé’ﬁat é\%ﬁgs‘ctal?l%ial
oSt ce under appropriate conditions are well known.
Téree ant pbody (sluctanas mrdigB recoabillant Lhkpamantibody, or
gpfIQﬁgy)mgghﬁﬁfd%&?qxﬂpytg§$%ﬁivesggghfr%%%é@&r&QS&ay be
celTs i“n conventi onal ways. y ‘’known expr essi on

veed ofomey Vee ietiyl bZedtt bitpreact isteht hssgpoetitomofsditve or
Laventign, includipgoany yector eontaining g syitable, .,
pronoter Bha” ot her approprla%e transcription

eegtd siony ekevtent systhe residi i rgecexrpsessinam CH and CL
construct s transffr edtL t% a prokaryotic or

BUKAFYOt ¢ RBEt 28l gééﬂbﬁ% t¢e reconbi nant protein

Expr emsdi opreeehar siaventedi ned sher ekenaass DNAo setgrencesiant
that are required for the t anscrip%io of cl oned DNA

Y v Pael AEPBROGE T el PoF RENAG PR an RAgPaRPFate 270
basicydiiceh) veciar sceanabe usedei® expteswsleukaeyotdrzoding
DNA in a variety of hosts such as bacteria, blue green.
BPyadeSBraht eel FEYY | AOECPT celt 9 tard Eififal O el sLoC2—1ike
Specvddycal | yrodesi gned arect 8¢ 50 ahbovet hes shuht lwirg eofor in
DNA bet ween hosts such as bacteri a-yeast or ,

Bakter 3 afSmat 1 RETY s AR &PpropriHt el'gIeonstT udted- - PNA
RXPE@SISH 0N wyeeh or o156 sConf@ho g B b Qliindi BeBEs used for
replication for autononous replication in host cells,
g%@%ﬁﬁgﬂﬂqe<ﬁ5rﬁer%ﬁcg¥Q1pﬁpFedummnl antibody) that are not

naturally linked, to form "recombinant DNA molecules™ which

encode a respective human recombinant antibody. These
vectors may be comprised of DNA or RNA. For most cloning
purposes DNA vectors are preferred. Typical wvectors include

plasmids, modified wviruses, bacteriophage, cosmids, yeast
artificial chromosomes, and other forms of episomal or
integrated DNA. It is within the purview of the skilled
artisan to determine an appropriate vector for a particular
gene transfer, generation of a recombinant human antibody or
other use. Methods of subcloning nucleic acid molecules of
interest into expression vectors, transforming or
transfecting host cells containing the vectors, and methods
of making substantially pure protein comprising the steps of

introducing the respective expression vector into a host
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nunber of useful restriction enzyne sites, a potenti al
for high copy nunber, and active pronoters. A pronoter

w0 g00deéioned as a DNA sequence that directs RNAPCT/US2008/083659

pol ymerase to bind to DNA and initiate RNA synthesis.

A strong pronoter is one which causes rnRNAs to be
initiated at high frequency. Techni ques for such

mani pul ati ons can be found descri bed in Sanbrook, et

al . (1989, Ml ecular doning. A Laboratory Mnual;

Col d Spring Harbor Laboratory, Cold Spring Harbor, New
Yotk) aarel welulthkrmennandtlzvaitlicthl e ced 1t hendet i sawpmsfpriate

i nary ski ' h : ressi.o ct
PRSI LB LIRBE GRS SR AT an 100
hedeihigchngl omimgn veot dpsdyspeci fowaldopddesiygned harvested

m orvirus Co rci vail a ma [.an
%(%?estg}%on%éggt o?%llv\%i E:[ﬁeng?%éé;{tsﬁ?%albl g,a§5hc%ﬂ§gutknown
axeraotidn mdadrt aaypcNAR Ndaed mad tpogence, PEBNA®rtion

: | nvi trogen) , . - eo (Promega) L1 TMUS28 i
5t Db e85 A L BT PN ERGT Ay & suitable
Br oha@ahs) ,arpic DNAher pc Bt ampt {denvittreogen) pt pebDNAZ gulatory
nvi trogen), pMI neo (Stratagene) ., | (Stratage
e 08 e Pl HRAERLE errEl 4oy et 1¥krea
PBRY- |{ 8 p2pkATEC: 37 1i0) cupd BRYE MMIMest( 342112 o ( AkCGuce
37224)., pPRSV ATCC_37199 RSVneo (ATCC 37198), .
S e RSP o b RSy 4605 SAid s et
§ATOC 3960 ncAl smata avar iretyyi 6&d bact ethal t expressitanpn of
vectors e avail able, including but not limt to .
BERrS S o, B Pogahy « ETE AL Roviery ¢ 151 afbigge1iny a0
fppwdiriegen) hoand pKE223- JecPbas macim) be luscaddtdi Gxpress
a variety of fuyngal cell expression vectors may be
B, Y9 ddPng ot VRO SFY Pt edCt0° pYESR ¢ rRﬁ%ltreofglén) blue
aneePi ehge pxprnassi ar1vect oindddtvi ¢s00enind Ala$@mad cells.
variety of insect cell eéfressi on vectors nma

be used,
PRCT Uldi g But Cet @6t YEmted £o1pBl l}éléacﬁlié/t&ﬁ&lg ot DNA
pBtweBachos2s( | svdt r agenpacandi pALEE ( Bhar phagen)a-animal

cells. An appropriately constructed expression vector
should contain: an origin of replication for autonomous
replication in host cells, selectable markers, a limited
number of useful restriction enzyme sites, a potential for
high copy number, and active promoters. A promoter 1is
defined as a DNA sequence that directs RNA polymerase to
bind to DNA and initiate RNA synthesis. A strong promoter
is one which <causes rnRNAs to be initiated at high
frequency. Techniques for such manipulations can be found
described in Sambrook, et al. (1989, Molecular Cloning. A
Laboratory Manual; Cold Spring Harbor Laboratory, Cold
Spring Harbor, New York) are well known and available to the
artisan of ordinary skill in the art. Expression wvectors
may include, but are not limited to, c¢loning vectors,

modified cloning vectors, specifically designed plasmids or
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Reconbi nant host cells nmay be prokaryotic or
eukaryotic, including but not limted to, bacteria

waeemb/oe®sE . coli, fungal cells such as yeast,PCT/US2008/083659

manmal i an cells including, but not Iimted to, cel
| i nes of bovine, porcine, nonkey and rodent origin;
and insect cells. Mammlian species which may be
suitable, -26 include but are not |imted to, L cells
L-M TK-) (ATCCCCLI .3) , L cells L-M(ATCC CCL 1.2),
Saos-2 (ATCCHTB-85 ), 293 (ATCCCRL1573 ), Raji (ATCC
COugs)., CV- CoAFCCiO0y 703 va 8 lle ( ATOO\EBRIEN650)%pression
- ) | (A 1) 313 ATEE
OO0 G TR 7 (AT R Testh - TeCa ( ATEE G 2) e
C127PcPINTOCCRL IBME)LroBSnC, | PATEES CCL (263 tdWR@S5 , pCI-neo
171 E 209) a h
T Evennt Tbubr F e eng neEVea. anti PO be "ac-revi Bidy U522
above Brsyltdnel g@&dedatbon, of pdNALy hwprd@NAfBNOC| Ohatitrogen),
ntibodies, _The first invol he use.of .genetically
é%%@ggereduﬁﬁﬁggogFP;fns mﬁ%gan%%sseszsgﬁeéﬁﬁ%ﬂ$ ! pXTL
systemashen eby Idre Muse agrhebpodEBgensy2have b@gAC 37593)

[ ti vated [ re Wi t repert.Qi
PRAC ] R eS| At Eh Dy SRR IRl B LEPET LA D2y,
cReprentAraf 3Ihe onpueRsivnuneAsyst ent udhchapgjed-dhSuch ATCC

i cal engi r Lce allo éﬁa ral. in
gfg%gWnﬁﬂkéaﬁég§%§§e%gégbgff?%?t¥&%§{ut fgg£%p§8éssAlso’
whivelrieegulds bachéghaiaf Bkpréysidul bychoran amenactanalble,
antj bodi es This technology is in now wel | known j
ERiel PGBkl shP i Ly detal Fed BAvar | Qi pEBPFeht | BROL L2
(NMeraghimg bulamieda | | wicted 1 0 WibviPab@ai) Nosandb, $3K223-3

98; 6,075,181; 6,114,6598; 6,150,584 and rel ated
?%%?W%ﬁ ers (Assifgiedtd Abden’ 3t 1 di%cl Usi g ididi r €1t
Xemeddise techBokogyy bhe assawl linas udidg Pat emdt NaSnited to
5, 545, 806; 5, 569, 825; 5, 625, 126; 5, 633, 425; 5, 789, 650;
BYBYY. 3dFnVECEEISD16; 87814, 316015 874 FGESSARN | vector
/O 2R n(assi gned, t @ GenPharym dnt enBattonall 1angkpression
avai |l abl e
vectors may be wused, including but are not limited to
pBlueBacIIT and pBlueBacHis2 (Invitrogen), and PACG2T
(Pharmingen) .

Recombinant host cells may be prokaryotic or
eukaryotic, including but not limited to, bacteria such as
E. coli, fungal c¢ells such as yeast, mammalian cells
including, but not limited to, cell lines of Dbovine,
porcine, monkey and rodent origin; and insect cells.
Mammalian species which may be suitable,-26 include but are
not limited to, L cells L-M(TK-) (ATCCCCL1.3), L cells L-M
(ATCC CCL 1.2), Saos-2 (ATCCHTB-85), 293 (ATCCCRL1573), Raji
(ATCC CCL 86), CV-1 (ATCC CCL 70), COS-1 (ATCC CRL1650),
COS-7(ATCC CRL 1651), CHO-K1 (ATCC CCL 61), 3T3 (ATCC CCL

92), NIH/3T3 (ATCC CRL 1658), HelLa (ATCC CCL 2), C1l27I (ATICC
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t hrough Medarex, under the unbrella of the "U traMab
Human Anti body Devel opnent Systent) . See also a

WO 2009065054 om Kel | erman and Green (2002, Curr. EpI/DBIN8/083659

i n Biotechnology 13: 593-597) . Finally, techniques

are available to the artisan for the selection of

anti body fragnents fromlibraries using enrichnent

technol ogi es, including but not limted to phage

di spl ay, ribosone display (Hanes and Pl uckthun, 1997,
Proc. Nat. Acad. Sci . 94: 4937-4942), bacteri al

drispl @6 (,CoT-¢iduATeE aFL, 28997MRNab uf 2T Bi@ildchnolaogy CPAE

BT b nd/or yeast display (Kieke, et al., 1997,
éro%%?cn&EnéJl@neerl ng 10: 1303-1310) may be utilized as

al t eryedt | &necstlt&x pmmm@ﬂeyltdl@ceassed terchnoiregl esttidodies
§§' ecL, singl g{‘é' bodi by *t %I%ec' f Caédﬁiyb' MWman

0 targe cyto i ngl e- chain ant od|e
sehectec If r amtab(bqimary offhsi ngilestchamvoan’esbo*dhl@s use of

r oduce dlre utiljizin nt Qu
%% %% %énéeaé%p %ﬁ“%egﬁalnggy8|éhk%g%%ess qwlmmune
arstdre. gwheseleyt echnol ogyskr onaGarterdydgegdrdd bodygve  been

Technol (CAT) ). as disclaos U.S. . Patent Nos
IREanReggn (Sl 85 S, 08 0at 0y Vs e eiB g o
51,119@-21,&535, Gmh@m 47a1r1t161029&5 4N s6, 291650, 6,492n8600ther
6,521,404 731; 555, 313; 6,582,915; 6,59

OO THE el Pf as it hé“PuFJés TR ysﬁﬁﬁ%%r e N
@@@éﬂﬂﬁﬂl@fﬂ%ﬂ@'ﬂf@l@réal yniar pﬂl@fwl tjyon‘ [ tm@gneBuBQDGMS,vivo
filed 24 F}/ 1992; see Ifso taug 18t al . hich
NBE e B otEdhfol 68V 14 F308F 3147 L & Hgid ch%ﬁor?ess whLe
asstbodi 85 meyh ammeyde3|ugm9dhamdncmasbdfll@taad a.kSﬂlﬂtg)dles
avai | abl e reconbj nant DNA technol o] suc

bt i FFCRR T AP et o e 2O PER) %‘%‘/O”Bbs%ﬁl bFK’ze b?rﬁsf‘ﬂa is
aurgspa@tayﬁechybﬁld@mOaBl\I@uaﬁlaatemé,at encludlng but not
Si ngl e-chai n anti bodi es can_be nono- or i specific;

H%‘i‘eé%t bt t8tPavalléht"tA ARSI eoti de? seq Nce ©/075,181;
encodi 3up ;a 651180l eschahd aatdRedy aganybreeoass r idLdned to

Xgééﬁﬁé?“ﬁfﬂcfyélﬁgt%ﬁgﬁngenoMouse technology); as well as
U.S. Patent Nos. 5,545,806; 5,569,825; 5,625,126; 5,633,425;
5,789,650; 5,877, 397; 5,661,016; 5,814,318; 5,874,299; and
5,770,429 (assigned to GenPharm International and available
through Medarex, under the umbrella of the "UltraMab Human
Antibody Development System"). See also a review from
Kellerman and Green (2002, Curr. Opinion 1in Biotechnology
13: 593-597).

Finally, techniques are available to the artisan for
the selection of antibody fragments from libraries using
enrichment technologies, including but not limited to phage
display, ribosome display (Hanes and Pluckthun, 1997, Proc.
Nat. Acad. Sci. 94: 4937-4942), bacterial display (Georgiou,
et al., 1997, Nature Biotechnology 15: 29-34) and/or yeast
display (Kieke, et al., 1997, Protein Engineering 10: 1303-
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nucl eoti de synthesis, cloned into an expression
construct using standard reconbi nant DNA net hods, and

WO niopoeiesed into a cell to express the codi ng BEJUSIV0E083659

as described bel ow. The present invention further

relates to an anti bodybased pharmaceuti cal conposition
conprising an effective anount a 13C3-1i ke anti body,

or an affinity matured version, which provides a

prophyl actic or therapeutic treatnent choice to

inhibit fibril and/or senile plaque formation

astoci ated wheh Arfzheierer' ssdi seagenatfhes to previously

g0t L bodyr based, fmcepti cal, %%”F’Q%Jg%ieon c%ihheantifbodies
present 1 nvention y be for il at ed any nunber o
Bhidt egbesikihonvi nbite apt terger seeoMiGeff abihgle-chain
2000 ol ut.i For tion rot ei.ns/ id .
e 5 oe R o RePher el S ana e (Fhan
Bet ilvaties. NewdYordk, dNYecWAyceht Dekkierg pplad89:db8; phage
rs and Defp] ippi 2000, Peptides and Protein
é%csher}ﬁleorgé]l' Sofm ?onéiép i E%%?nn%lcogmilcsal klli—%“fnrmflzt ?%ﬁ art
Devel oprent wofciPeptoiggdesfamd Peobeidge Phitliadelphieghnology
PA. . Tal yor and Francis; .pp. 5-177; Aker et .
b5 ot m B 6t Eefhol Pha gt 1o R Sost &, 55,332,
phazimceut | cal $ 'yl ,axckept abl € Lamesi tH B suidtabl e farz, 255;

bR O7 he” 21 Body | A7 a1 kol At GROWRE AR bt 22 0%

cetad Ns31i obpgbeat1/ct bybBY, i | e cabse, pradmti Ag well as

xi mal_ stahili. duri ng storage thin an accept abl
ST H fr o oY, PR aRar diocoPh Ea- oot T e eah oF
alt serimcl adeingdependi aug 308, t hei fear Nk atia@n TERi;r edee also

har maceutical ly ept abl e dil_yents, pharmaceuticall
Reiitablé catri drgoandltri dhal e eetr odia Adceptibiad) -
X641 eM8,n GhtaBydsss hmasehiicde oAby edsedd t @nstructed
f or mul at e phar naceut i cal %on]})ositi ons for animal or

di

Rerhah adnd 117815 at ¢ oRe* Nttt e So H & PNA
aeb1i0 @ffieat ddevdel ol®gi cal rarf, vty ®fsstibey by using a
conmbi nati on, Exanples of such diluents are distilled

WRTRTCC Py sPEPBETCRt phogphafebtf firBgate:  Single-chain

antibodies can be mono-or bispecific; bivalent or
tetravalent. A nucleotide sequence encoding a single-chain
antibody can be constructed wusing manual or automated
nucleotide synthesis, c¢loned into an expression construct
using standard recombinant DNA methods, and introduced into
a cell to express the coding sequence, as described below.
The present invention further relates to an antibody-
based pharmaceutical composition comprising an effective
amount a 13C3-1like antibody, or an affinity matured version,
which provides a prophylactic or therapeutic treatment
choice to inhibit £fibril and/or senile plaque formation
associated with Alzheimer’s disease. The antibody-based
pharmaceutical composition of the present invention may be

formulated by any number of strategies known 1in the art
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saline, Ringer's solutions, dextrose solution, and
Hank's sol ution. The anmount of an excipient that is

wa@s@bobsosh the pharmaceuti cal conposition or PCT/US2008/083659

formulation of this invention is an anount that serves

to uniformy distribute the antibody throughout the

conposition so that it can be uniformy dispersed when

it isto be delivered to a subject in need thereof. It

may serve to dilute the antibody to a concentration

whi ch provides the desired beneficial palliative or

carati veee edebest whid eSaltent he2&dhve $o-het iImmimmzidgtany of

Bdver s, 8i %1%2%60£§ ki .00 oceun T EOgLL00 ALH Arion

concent rat al so "Have a’prese

Ihdis Deflorethe aAtetvi bb@hykha‘NYng D@ﬂﬂegh phlyiseol ogbeall39-158;
it he ex ent oy,

Bl e ek Sy OP0e PR e e e

exhedid¢ral | owerluphyskol ogical ddtarwiacgptacdbsseformulation

é@%ﬁééﬁéﬁ%{ the g ﬁ?igientaﬁh|lpggkéﬂﬂg Oyggﬁ% elphia, PA:
mlﬂ'om@fmﬂetﬁmelmabopp 5096 wiei ghtakewy , ard 99. 9% W02, dfharm.
total, conpositi If the antlbod exh| its a

par%?%@ arly 4b%'pl%ys?ologlgalph P@F l?%gLanDu %epqable
exaphdpd ienitonc aulid abee aSoi itddieras eib%iWistf)a]tidsre witlnercontain
hand, .for. an anti hod at has artlcu

DRV E 6 o 20 o O AR o Slcftredly gpien
bet e ere tahioli Qﬁxﬂ%@andlabautlgﬂtﬁgbwmlldr1aﬂhhtlgnnmotlng

the ant i bod r._anti bodi es adn1 istered in the
FOEHIDT oIl Hereat Fobrare ohr Qb o Shatieddttan1e

e@fm@@dats;r@ddlahg@nal Tﬁ@em@madmjtatclaescwﬂp@!mta]rcemaian also
normallya art g t he base np] ecul e i ch noietje

MBS i ove SERESHIUbI | iy, hAPFI i f &CTABLEFpPTon, deetsclred
phathe-diitalcagiical agesptarfld er nativeaky, thpsermmieijies1ly
may attenuate undesi rabl e side effects of the

ANt FHGRAS Phat eldent i cald cUmpoB Mt bhsS Hairad Yo i Helardérte
bac geiertlsQWor netyabobdiz egeHRCIO @@ 1S 1SWeh @S formulate
protei ns, polysacchari des, ponIactlc acj ds,

%?9%ﬁ%ﬁﬂﬂ cgl comp051tlons for animal or human
administration. The diluent is selected so as not to affect
the bioclogical activity of the combination. Examples of

such diluents are distilled water, physiclogical phosphate-
buffered saline, Ringer's solutions, dextrose solution, and
Hank's solution. The amount of an excipient that is useful
in the pharmaceutical composition or formulation of this
invention 1is an amount that serves to uniformly distribute
the antibody throughout the composition so that it can be
uniformly dispersed when it is to be delivered to a subject
in need thereof. It may serve to dilute the antibody to a
concentration which provides the desired beneficial
palliative or curative results while at the same time
minimizing any adverse side effects that might occur from

too high a concentration. It may also have a preservative
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aci ds and copol yners (such as |atex functionalized
sepharose, agarose, cellulose, and the like),

wW@ioyeIos£ ami no aci ds, ami no acid copol yner s, PErusS2008/083659

i pid aggregates (such as oil droplets or |iposones).

Additionally, these carriers can function as

i mmunosti mul ati ng agents (i. e., adjuvants). For

parenteral adm nistration, agents of the invention can

be adm ni stered as injectable dosages of a solution or

suspensi on of the substance in a physiologically

aﬁﬁ%ﬁtablﬁhwﬁALﬁﬂﬂ bhiet fra iphdy mheebitd cal el ripleyswhiosh cal
I [ r,. Qi ne,

S seror, T Fanore . CASH T Bnal Ty ROxFTPAZgr e on the

subst anees, siuch aswetadtngeoriremadsiehyi(ny dgertt sexhibit a

&Néracép%m %mlBg'%)E’éHf ddg;3ybst ances, and hpgngﬁ? AN the

e prese np03| ions.” O her conpone
phaimeeut cal cenpespieaTs. areImhggeeo&lpeﬁﬂ@Iewmwunt of

BOLITRan VOBt A0l e, OpoBYNENELT G901 00, QL XABLE: 508

soy n1nera| oi . genér a
géyﬁuis @Uchn@s9@r@byWenefghyeohooalp@bmebhytE@m If the
are pi eferred [ Jqu arri ers par icul arl
T DD SRR te1 Bngat e EHibody F5Y AP b s B e e oY
tnelampumtfdﬂrnxm1p39htdcboldnbé\smllitﬁkywuﬂ ati en i ®n the

erall hilized a t into _soluti.on_prior .
SoREh b aias Y 3B ot i oAl Wy AELL i e B9 nign
piogs Ngl.ogllhe 1f oeoulatiyons tskoubdomet bﬁfemaespdemw may be
extrene tenper £ or pH . so a t .avoid her
BRHATaT atone e ShePReBBeadet Bar Yo f S mAdisign, che
aﬂﬁL@ﬂﬂy(ﬁOﬁpQS%bdQQsOﬁayhByp&@ﬁfﬁHsﬂdﬁéﬂﬂﬂnomHM tthirm arf a

ologlcall rel evant pH range.. A solution buffered to

nef i & %fr]o"ﬁé’rrlv pH réng‘%ojo‘%ﬁ%‘?g Sty agd s Addicional
tReth catiedyo iespeei ahlbynf arel haui gofierimil at ins s;tfortel@ base
for | onger perlods of tinme between formulation an

LA trat i BiF TR1GAE€S BYh'PHUTY Bhd %%W%Illlty' half-
f oranul atdens grequire sterageoat | ewer teipes@tddies agent.

ijtseurarlla!tyivze-lg(,:) tlhgsgrrgg{egloesr %a@' %t?:teggla‘lcletlgncgeosrlrable side
effects of the antibody. Pharmaceutical compositions can
also include large, slowly metabolized macromolecules such
as proteins, polysaccharides, polylactic acids, polyglycolic
acids and copolymers (such as latex functionalized
sepharose, agarose, cellulose, and the 1like), polymeric
amino acids, amino acid copolymers, and lipid aggregates
(such as o0il droplets or liposomes). Additionally, these
carriers can function as immunostimulating agents (i. e.,
adjuvants) . For parenteral administration, agents of the
invention can be administered as injectable dosages of a
solution or suspension of the substance in a physiologically
acceptable diluent with a pharmaceutical carrier which can
be a sterile ligquid such as water oils, saline, glycerol, or

ethanol. Additionally, auxiliary substances, such as

-44-



10

15

20

25

30

| onger periods. Formul ated anti body conpositions,
especially liquid formul ations, may contain a

whawmveeiosst at to prevent or minimze proteol ysPGI/US20$IER3659

storage, including but not linuted to effective
concentrations (usually <1% w v) of benzyl al cohol,
phenol, mcresol, chlorobutanol, nethyl paraben, and/or
propyl paraben. A bacteriostat may be contrai ndi cat ed
for sone patients. Therefore, a |yophilized
formul ati on may be reconstituted in a solution either
containi ng ornnigtli fydntai aierg ssuchuaf eompuorsent PH buffering
it I nt s. Ay e i ther A
ST 1 ST 0 BTG ST Boty TForeay ari pnionposLiLons.
Prcdudigmpdogtntrobf| phitedcd s isudarcsnasal cr yoprateecthaste of
' I.ng : t n ily Lim I yhy.dr.oxy
%%%lcue glrnjgionggt lIJléﬂn(g: E’ as%s:(gé:%%lcﬁ’, Tan nltsg gﬁ(g%f@ce(gr%dgrlglﬁd tor
dudiep tol apeHort di satchaspdesasuchias seodoseyineral oil.
ctose, malto r _trehal ose nd, i I nstances
LS o SR P By B R Bl P8 e Rl Hene
KQcor ldr@d ) prefacheant i bodyl f aranmpliatspnspaespacisalllyy for
llﬁqg(i:tdagloer g%llatci. ons slated for long termstorage, wll
refy ona dseful “Fange of total osnolarity to both
pr onolte laongbbeyntstabidiion atayt eapenat utei ©f f8Cr arlid

i gher, ile.also making the formul ation useful_for
B o A e B e Al o OBt B L P o BhH s L 2 ana
osodlar | iyt helhatah muber of pohecubesativrsofuti @i)xher
is from about. 200 /L to out _800 nOs/ L. | il be
AP n ST RN CRE SRGUE of byt O braeeEh: Shatith 48t ve
SUEsOse f soirkinkoltempelbt depend pposo tde agroaindi dfthermal
in the forrmulation in order for the tota

SSHUHATY of ¢ ™80l uton T FEREPR @ hER afprmulate  an

appriepsy atenpapg@eion Ther ektaece groadde frieecheotsml atitdnn a
m,a% contain fromabout 5% to about 25% sucrose, with a
Pretetred Wange! 9 ¥ucPose ¥19%m abdut 5798t P apBlfTaE%g to
Maide am espesicaldry prefremnped sucRseseoneant nat i OMiidated,
a salt free formulation being from10%to 12% ,
g@Q%ﬁ%ﬁﬁqX”qu’léqgégtformulatlons stored for longer periods

of time between formulation and administration. To date,
both ligquid and solid formulations require storage at lower
temperatures (usually 2-8°C) in order to retain stability for
longer periods. Formulated antibody compositions,
especially 1ligquid formulations, may contain a bacteriostat
to prevent or minimize proteolysis during storage, including
but not linuted to effective concentrations (usually <1%
w/v) of benzyl alcohol, phenol, m-crescol, chlorobutanol,
methylparaben, and/or propylparaben. A bacteriostat may be
contraindicated for some patients. Therefore, a lyophilized
formulation may be reconstituted in a solution either
containing or not containing such a component. Additional
components may be added to either a buffered ligquid or solid

antibody formulation, including but not limited to sugars as
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free sorbitol -based formnul ati on may contain sorbitol
wWithin a range from about 3%to about 12% wth a

w@e@besioed range from about 4% to 7% and an eBEEUSZNN$/§83659

preferred range is fromabout 5% to about 6% sorbit ol

in a salt-free fornulation. Salt-free formnul ations

wi Il of course warrant increased ranges of the

respective cryoprotectant in order to maintain

effective osnmolarity levels. These formul ati on may

al so contain a divalent cation (including but not

Aecessar Pigctand teidiqloldwgal pt Call easdavhCy 2)migad to
oni Gtant (| udiing byt .0 .

ﬁemgg/s%ﬁ% Yy Iqu%(? O gol yésor at éQSO i gtr?lSO(rrgaISM,tOl'

Py ysor b atret 6@11(C'E\Ne>én a@@(p)r )il,ss@od:lywdmt esud (Ehweerrrose,

sqrb - 20(y

g%%é%xye?ﬁgjfg%eé/a?kyl%trgpég?é%y?%% Fudi n% %)uIPe gfstances,  a

temeted toaBrij(168{wgindrbjt 350r) ,lias twel [tcasNather8Cl or

u as Tr 0 r Triton 114(r), _NP40 (1),

%gﬁ 85 an%l ?o%e %q]tul%)m e s%)rrlmélslao%o%%'n oésPeClally) tiquid

Surrﬁwkzttamns (se‘Lagted Fﬂcuf ohmg 124y . sthowagonbinat i onlyofon a

sugc onent in r.obahbl e | N | usi on,of .a
‘?erl ostst,© ot t use CglIaDt% fqﬁol btqn% romote long term
aneﬁbhnd:w camt alempegaf_@reémloat i oS Cof drhehpglesent while also
vention. The antibody c osition of the present
PAVER 1O e uTiab B8 HoR ERGT bl SHEFT U\ Ar ogAreR: A7
desmu;b&s Bin@nt bbody tbhato wantzaiing addid i osadl number of
m cal noieties which are not no art of the
OGS U rPaGuRe FEoB. 2oBonyrit 1 L 8, 800
a

ﬂﬁ(DisEJIJ es nay nmpIDvebé heaselndid i tohathalthel | faﬁl,ount of
absorption, etc. the base nolecule. Alternatively

tHe° t@tcité‘éltrmf%ht efitiat®e “dRdEsi FabP 83t el ref Fétt s d@Pe“d

tiben base ameculr oraidechease themboxidd yirofortdee base the
nol ecul e. Nuner ous exaﬁ]gel es of various carriers,

P FUentE%eRE b enPs t FP 3R ar EOknbWREHh t'He iy an

aﬁ@r@fﬁad:iescﬂﬁﬁjéd i nTheferences ciated f&%éelﬂbrn@&a‘ﬁ@bh may
as Remi ngton 's Pharnaceutical_ Sciences (18th ed.

ke Pu |O§h|aﬁ?§UéoﬁpaF@/ Ayt s rﬁéMOi@go‘yltM?epreferred
sonents ofunhbeh anen neesPor atedro  about 15%, with an

especially preferred sucrose concentration in a salt free
formulation being from 10% to 12%. Alternatively, a salt
free sorbitol-based formulation may contain sorbitol within
a range from about 3% to about 12%, with a preferred range
from about 4% to 7%, and an especially preferred range 1is
from about 5% to about 6% sorbitol 1in a salt-free
formulation. Salt-free formulations will of course warrant
increased ranges of the respective cryoprotectant in order
to maintain effective osmolarity levels. These formulation
may also contain a divalent cation (including but not
necessarily limited to MgCl,, CaCl, and MnCl;); and a non-32
ionic surfactant (including but not necessarily limited to

Polysorbate-80 (Tween 80%®), ©Polysorbate-60 (Tween 60°%),
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herein by reference. Briefly, it will be appreciated
that suitable carriers, excipients, and other agents

woreaolesossicor porated to fornul at e the phar naceRCT/U81008/083659

conpositions to provide inproved transfer, delivery,

tol erance, and the |like. The nethods of incorporating

t he bi ol ogi cal agent and/or additional active

ingredient (s) into the carrier are known to a person

of ordinary skill in the art and depend on the nature

of the biological agent ®and the nature of the carrier .

Bel votdditley 44 pdiveen pt@dt i @ichgPehes chatent0i nviereinonz07) ,
| & Rindiag, g8l gncapsulatign, gb; physhcal, tranph

P G e, B (B0l A Bl F oot " 30RLPEa o

Bhetard, eBriid 8580l at iwonl lofast e hisirel sgicbaksafentomre-100°,
' I a «CO t in faormulatin , B

L G Mo SP R ot B be N B LS bF agrhies gff mom

ibeldi solfosednteeatnent Metdvods. 1AL er naknyetypbireeion of

arrier. may be little re than_a diluent. faor th

P oo eAPUagERt | THOSEOREP bl r CBAS ey TEAGAET 00T 2

bxarpt iy s tpowd ey, beastsesuloitpt meafs thpekbhy ibwaxesyntaining

éé%ﬁ Aeﬂgngs’c%nh¥%%o”%r%gég£pthggeggﬁﬁﬁ’ Ollfﬂé%\%%é?body
or water-1n-oil emul’si ons, “enul SI 0Ons ‘car’bowax

tpabyetthynene ghycplsseait ainvamteby abynelecubara "chemical

ights), ,sem-solid.gels, and sem -solid m xtures .
A e Carbanh e RN gar egrhaRomy | 151 hg GRsains
soapoinids ofhdrieapr esaepticAvent tbnars sekecbedainy a part
accordance wt variety of factors including. type,

S eere aydoudaPuKElh S Bl SodPedt CBRHVLRGIOR "t neucn
patéends rnde sguernid wref dhercondifi anltolbe t rasdedition,
the route of admnistration; the renal, hepatic and

EhT di Bvakkal Q?S‘Fu%??%ﬁl%f t fiet patd et Yadd e fipteties may

pardéicidaruhicliegibcal sagenkrirbereobrempkoyede Aoclecule or
Eggsi cian or veterinarian of ordi nar%fski Il can

i 15F défelrithe BhdprdscPPbe Thecetf%ecti ve amount
of t heunthregsr eqian@d cb0 PreVerdsi GeUNt @irOferdl, I esdi hleits,
gég%gﬁgﬁngagge15&gdghggn'a§%nIﬁy%&nprfgl%hgp ggt and are
disclosed in references cited herein, as well as Remington's
Pharmaceutical Sciences (18th ed.; Mack Publishing Company,
Easton, Pa., 1990), the contents of which are incorporated
herein by reference. Briefly, it will be appreciated that
suitable carriers, excipients, and other agents may be
incorporated to formulate the pharmaceutical compositions to
provide improved transfer, delivery, tolerance, and the
like. The methods o©of incorporating the biological agent
and/or additional active ingredient(s) into the carrier are
known to a person of ordinary skill in the art and depend on
the nature of the biological agent and the nature of the
carrier selected Dby a person practicing the current

invention. Ionic binding, gel encapsulation or physical

trapping inside the carrier, iontophoresis and soaking the
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achi eving concentrations of drug within the range that
yields efficacy without toxicity requires a reginen
whamemeom t he ki netics of the drug' s avail abi | P€HUS®08/083659
target sites. This involves a consideration of the
di stribution, equilibrium and elimnation of a drug.
Any of the foregoing fornul ati ons may be appropriate
in treatnments and therapies in accordance with the
present invention, provided that the active ingredient
in the formulation is not inactivated by the
fermamat ilona apdltheof opfrutiat | bhoisyiplaisiagieodi cald yuitable
compatd bl e.Jhepharimeeut] o GAMMASIL 0ns Ofnifigceut ical
present invention may be admnistered’to the host I n
Py reiinien, Stor atbegy vard/ oroconbinaat ¢on @vaitlabl eliszlosed
%pga dnd M RABYAOLS AﬁH%&r%teﬂ}elg.‘? %Eeéagﬁ{é‘rerrﬁa%?%e' Cittle
reat ment agai nst zhel mer' s di sease. ese
ponposiitarons naylbentpr dwirdedhéo bheldoidiavi deaéntby a These
riety .of routes kn in the art pecj al |
%(g?%l%t%trlansr oﬁfSt S, 1{1%’%‘“%% ngorbute%aﬁnpﬁg’\/\/ﬁgw%ﬁ%’ed REgtesr
panemrersal jeoutyes vsuek, a®iilat r avehosis ¢hMydrous absorption
.ngégnu%ﬁﬂtgg—&é%@. A S%b%g£§9§gy%=(%c Lsion emulsions
adni i stration, Wl%h v ddmhi strati o bei ng fhe Horm
whtihowest hepatyetofy tcher apeutdlcs anti kodyaatkini str aidlerular
These conpositi.ons y be admi nistered as separate or
HREETPE GoS88I(roaic adfi ‘st r &lon GF CREoATL i bay tures
abnsd agger edatboesx by mahet abosage t hecdtveni l ecilizing the
conditidon O%f (hhe fornmul ation t,hrough tge tr eat ment q
FEHR S OFhé"Go8Aga Y gt WER M 2 1§ EhHeS L ohpotirdy dance
with he presenty | byemddanriss selectied | fiy@ecosdances, age,
wWth a variet f factors including type, species,
SGeon el G, SBY AR IR cEPICONTi GIF of "eheb patdtnit the
fsuchi@s arhumen pabhiceftdn; ddepseverédtedf the route of
condition to be treated;, the route of admi nistration; |
f*%}ri]esrﬁla,tlﬁ@pat it@eaan%?r]di oxﬁé@é%ﬁﬂl&r f3iHtt | ofF GroRe L ar
patdeidn andneheapacht pubad @y idhody cther epfoesmpl Qyedigent
A physician or veterinarian of , , ,
thereof employed. A physician or veterinarian of ordinary
skill can readily determine and prescribe the effective
amount of the drug required to prevent, counter or arrest
the progress of the condition. Optimal precision 1in
achieving concentrations of drug within the range that
yvields efficacy without toxicity requires a regimen based on
the kinetics o©of the drug's availability to target sites.
This involves a consideration of the distribution,
equilibrium, and elimination of a drug. Any of the
foregoing formulations may be appropriate in treatments and
therapies in accordance with the present invention, provided
that the active 1ingredient 1in the formulation 1is not
inactivated by the formulation and the formulation 1is

physiologically compatible.
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ordinary skill can readily determ ne and prescribe the
ef fective therapeutic anount of the anti body. Opti mal

wEe@eieiosn i n achi eving concentrations of antipoOys2008/083659

within the range that yields efficacy without toxicity
requires a regi nen based on the kinetics of the drug's
availability to target sites. This involves a

consi deration of the distribution, equilibrium and
elimnation of a drug. Antibodies described herein may

be used al one at appropriate dosages. Alternatively,

co- adifieni sthathepewricdquenbinaps adimmd st 04t | ophef present
OISl Agent s, MY bey %g%@?&& bt W 1, hepossi Bkg (tjm%nner,
present a therapeutic dosing regime for the antibo

of rattryypraskor iqwentRbhon nacohjamct iign it Rrt in amounts

?ﬁP%IHl.Hﬁﬁt“&Q o%f§££ergﬁtlyhﬁﬁgwg% XlaCtereé%&ent lﬁgalnst

erapeutic regi nes effe 0sage regi me w
harlye deperndidig aapen ﬁm@yedmkﬁepemtlbaﬁtmas benglrodiingd to

f_a n1 istration,.targ it physi ol ogi ¢
1['n]i?ate g%v% e pa Veﬁ} V9 l? g%heou%?|e2¥mvg h%ﬁaﬁh% arty
ampanhﬂﬂhc @@hentﬁEﬂlcaﬂmum$,adamnﬂsdemgd band whetlver way

R %;qF IS %r0$g¥ﬁ%§tlc r ther Utlclpgravenous (IV),

M St rat | 0 FRe aﬁflboéy, e dosage
iﬁwmﬁmuéduimmabomm ) P <nDO@mbtota@ang/N@c anddmrmfstration,

al /| kg of the host bod
PR e ale P e AP S i SHncd e ahgr D) HihEpae e et of
an@mﬁpautﬂdwanbﬁabay a@mﬁﬁfsuﬂaU1be inveebeonompﬂsﬁﬁxmas may
g adm ni stered in co%|unct|on Wi th oiher agents th
Por 2A8E pHseale 6F t WEPAG8hEs OF tRR FHvEnti ?Fébro&
bthei bl oodheai nolbar ther . 2ABObbey agpecita@qyﬁaﬂ nglmes by
de| i very and dosage reglngi]for 3C3-Li ke ant|

BN Hion "6 Che™ presemt i mventt oﬁhFeFSFI@% i“'olcd”r rough
dedi veeycmbge paeenhey al roud esosw ChefByeh Nelcudezing the
non-in jectable and injectabl e devices. {glcall

Frfet &TcoMpoST EF DN Jd?‘éelﬁlé?&arlédsﬁ%eé elrnl%/c’q‘iﬂféia“ce
SOt Wt 120NGa O ctSUS PENSH WADir sSOL Ll Jams sHbd ablsget0ks, age,

weight, sex and medical condition of the patient (such as a
human patient); the severity of the condition to be treated;
the route of administration; the renal, hepatic and
cardiovascular function of the patient; and the particular
antibody thereof employed. A physician or veterinarian of
ordinary skill <can readily determine and prescribe the
effective therapeutic amount of the antibody. Optimal
precision in achieving concentrations of antibody within the
range that vyields efficacy without toxicity requires a
regimen based on the kinetics of the drug's availability to
target sites. This involves a consideration of the
distribution, equilibrium, and elimination of a drug.
Antibodies described herein may be used alone at appropriate
dosages. Alternatively, co-administration or sequential

administration of other agents may be desirable. It will be
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solution in, or suspension in, liquid vehicles prior
to injection can al so be prepared. The preparation

wabk®o/oecamM be enul sified or encapsul ated in |i ppEDIER0®O83659

m croparticles such as polyl actide, polyglycolide, or

copol ynmer for enhanced adjuvant effect, as discussed

above (see Langer, 1990, Science 249:. 1527-1523; and

Hanes, 1997, Advanced Drug Delivery Reviews 28:

97-119) . The agents of this invention can be

adm nistered in the formof a depot injection or

Pops Ante preparatsicon whi ¢hecanebel odegiated daimseuchora the
s to permt i ned or ;pul sati | .e| of i

thE Rerive ©har'ati eRf o> heciTie ‘anbodt mert eI Pact g "t

PUGA M toredspheres, adsednscissedrhenglactand as furddegreutic
| nt a . I 0 - bas .

T adh e VeHTorES Gofi o BHIS F5E vary depending

(ethyl emerco- iififleracet at épcPEMAC) . irdddidiirgnal Impans of

ntroll ed-rel ease and | ocaliz del i very of

%ﬁ }?ﬁﬁffﬁgéggd t %ﬁ%éhuﬂ%l%ebroﬁﬁ%?%g%o lfé&ieﬁ%%t?r10f the

Graiager , wiettlalr . thQ004; iditpers Qpnan Broln Hremal, other

)i 1059 1048, hereby, i nooppor ated by, reference fn

Its entirety. Sui abre m’crocapsul es capabl e 0

pnc@apsidatiicngrt heicanpeboty. mayoal semimicdtdeion of a 13C3-

d hyl cel | ul latin-ni | g
DU ot et R a6 ey G apatirds ‘b apafea By b 100

gQacer vahd onotechniugueg or oby tonterfi@tddal of the host body
ol yneri zatjon. See PCT puplicatian 99/ 24061 .
BT e TN nSHST oF B oot oL AN et &1 Hotr trel @4NdO1
fopsad @t | onsyr " iwhemei o ipr,oteidndss e€ncapsuliatedtion can
PLGA mi crospheres, this reference which is hereb
Fhtor por & %g“h%"r@e‘ier? by r eFerEide Ofn it é?fthierfeti?.yenltﬁ that
afdehtdd 0N, pdd Cleerd SiNsagnteoldoidal diwghtdehi werk¥ss the
systens such as |iposonmes and al bumi n m crospheres,
YPHTEG e PGEEUST Ot her preferred sustai ned-rel ease
conpasiddnens @y fchhoadhesiyei o ehad N doR@ge regimes
anti body at the site of admnistration. A s noted
g%ve’a tﬁécgug%k‘;ﬁ neﬂ?%}%/e composition of the present

invention relates to drug delivery via parenteral routes,

which may include non-injectable and injectable devices.
Typically, injectable compositions are prepared as either
liquid solutions or suspensions; solid forms suitable for
solution in, or suspension 1in, ligquid wvehicles prior to
injection can also be prepared. The preparation also can be
emulsified or encapsulated in liposomes or microparticles
such as polylactide, polyglycolide, or copolymer for
enhanced adjuvant effect, as discussed above (see Langer,
1990, Science 249: 1527-1523; and Hanes, 1997, Advanced Drug
Delivery Reviews 28: 97-119). The agents of this invention
can be administered in the form of a depot injection or

implant preparation which can be formulated in such a manner
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formul ati on may conprise a bi odegradabl e polyner into
whi ch the anti body is disposed, which nmay provide for

wmorwioeseedi at e rel ease. Non-in jectabl e devi ceBCTHS200£083659

descri bed herein as an "inplant”, "pharnmaceutica

depot inplant”, "depot inplant”, "non-in jectable

depot” or sonme such simlar term Comon depot

i mpl ants may include, but are not limted to, solid

bi odegr adabl e and non bi odegradabl e pol yner devices

(such as an extended pol yner or coaxial rod shaped

devicedernass wel $udsimgnecoudupaapsyst epbeas @ kridwn dative
h tonid nj ectabl e devices are split into bolus

En?%%%*%ﬁ% (rel ease and dissipation of the drug

subsetpeenittiro enpedthom)s andlueposPLERy oFcdepdteres, as

&{‘%&% e%f“%er‘é‘t%cgnﬁriﬂ? | e &, St 9rage ESS%@é’O J][t,atasthﬂ 11 as

site of 1njection, alTowing Tor sustained-rel €ase o

pbevi ollegiecal agenteoseiabtliene. véhdelpst | pphant sy beoly

ragically tethered to _the poin elivery S ta

E%% %%m%ﬁoagéaﬁgte F@gé?ggir f%ﬁg%ﬁz'prolong%%h'lonally'

rehease cof-refleaaat bbady cowei z4d nee 1 Suety acdewniceoamdiHbased
e capahl.e of carrying the.drug fornulation in such

Bt SecfREtdnat regi ool Dokl o " 2004,

Eegerrt ed doom .t reatoent Ower .t hed pre sell@cbedoperi od.hereby

The depot_inpl ant al so provide protection to the

OTOITA SR T Fam dBBFRRRETonity bitly BYoiktieds (suimitaLe

ascisaireases) chpabl beotlusatdromiek ihyeahaeatt i E kiagwalso
in th rt, the term"sustai ned-rel ease" refers to the

D PENHEPGs 08 6P LU Letht PRUBEL) LT oI Baee gPgagh and

ol agenty If r omné beaddsoicke pol yeer dedFd X e@ver Ahepared by
ext ended .period of tinme. Regardless of the specific

RYI TR NG SURTHT ITdtel BasdYof TE her THAST | R8T EHt T Wddyon-
coapositi opumiddatriesul ol noa/bacel, bhologicaliMethod for
effective goncentrations of the antibody. A su§ta£ned
Pepdise%f [ehet bi of byt Rederte (S M PEbE For ghereln a
pestoth ofs arsapgheaday, isevetralnidayspharveeke9fs Y ®rence
but nost likely for a nonth or nore, or up to about. ,
which 1s hereby incorporated herein by reference 1in 1its
entirety. In addition, microemulsions or colloidal drug
delivery systems such as liposomes and albumin microspheres,
may also be used. Other ©preferred sustained-release
compositions employ a bicadhesive to retain the antibody at
the site of administration. As noted above, the sustained-
release formulation may comprise a biodegradable polymer
into which the antibody is disposed, which may provide for
non-immediate release. Non-injectable devices may be
described herein as an “implant”, “pharmaceutical depot
implant”, “depot implant”, *“non-injectable depot” or some
such similar term. Common depot implants may include, but
are not limited to, solid biodegradable and non-—

biodegradable polymer devices (such as an extended polymer

or coaxial rod shaped device), as well as numerous pump
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si x nont hs, depending on the fornul ation. Natural or
synthetic polyners known in the art will be useful as

w@2@epetosd npl ant due to characteristics such aBCT/US2008/083659

versatil e degradation kinetics, safety, and

bi oconpatibility . These copol yners can be mani pul at ed

to nodi fy the pharnmacoki netics of the active

i ngredient, shield the agent fromenzymatic attack, as

wel | as degrading over tinme at the site of attachnent

or injection. The artisan wll| understand that there

avetamplae scedohiingsni phe hertar t trgeraabpal agelces are split

theprppetd i o590 {hese r%%%'slé”%rn% el ggwg tB% ghe drug

respective pr%duc tion process cat al ysts use

fupsdqurgitecukar werginttioh)t he sust amee:@snebease Cdrepotdepot

i t__aqr ctio S u

%ﬁfé%&}eon%dt %R% ngfoéépr%tse‘%%%S%% reBSLx\!E’ﬁf aé ”éﬂe d8re of

ah e roror sgldloarllmg) fopolsyosaaahaqiﬂdﬁsea(szeeldmltdge biological
r.ch aI i,nat es,, hi t.osan, .cyclo ext ,

%ég tradnv % arar onl Cc %)%I)im Claarit maéfs b%Blgod diz% fgthered

syntdhet i poplu)tt Y oEr sderh:yven}cl ade atmt tar epm)tldel mitledade@;{uate

¥ggé8&%fpo%g E rS xxﬂ%%%é d&%l%%s%g<H;agﬁ%8%%kdbgd9 over

man et al
Bimol ysers 32d5471e5567)1,11p<h>|eylca@tabdes o(f[ RleAlryiblgSthe drug
g " N;} 3,773,919 nd EP Ot5 481) Iac t at N
oI iyrda ateﬁ(PL sUSHAs P&yl &t d TSN ESREE  ©F

ﬁs&@yjfamtlemampl ere@uﬁ:e&’atfoﬂ\bStreadcn%ﬁlE 62;87eand the pre-
008) pol.ygl ycol i de. (PG et hyl ene col .

RSt o e aaote ot Bty ASEdyardryiahs degy . AL proviae

pﬁd;ty@:rﬁﬂwesttersth@olmammusn pﬂk}f@h@&@hégﬁﬂﬁ@n by body

vin rrolid vin aI coh PVA?: PVA: g-
PR B Jsitves, PR T et RE Al b At s s cptent .
AN kSOpL 0ﬂy|ﬂ@d)/ehaj'n dﬁbe ,tel%EOﬂBB@tBEﬁ)eﬁpiwecuﬁec's)r,efers to
PEOPPO- PAA copol yners, PLGA- PEO- PLGA, ort hoesters
%?%E‘?raddia]an(y?o Bﬁ%}’lﬂlé%l%s JtSrFéiné?df“mH% d]é% 3 Pedfapore an

LS5ees f]ﬂfm exa & ckUpalyiat. mhNori®, 89dr 654 antbldel. period
Pat . pl No. 20050187631, each of which is
PﬁcB%%%rat%%H%ﬁﬁ%ﬁ%? @f the spe01flc device, the sustained-

release of the 13C3-like antibody composition will result in
a local, biologically effective concentrations of the
antibody. A sustained release of the bioclogical agent(s)
will be for a period of a single day, several days, a week
or more; but most likely for a month or more, or up to about
six months, depending on the formulation. Natural or
synthetic polymers known in the art will be useful as a
depot implant due to characteristics such as versatile
degradation kinetics, safety, and Dbiocompatibility. These
copolymers can be manipulated to modify the pharmacokinetics
of the active ingredient, shield the agent from enzymatic
attack, as well as degrading over time at the site of
attachment or injection. The artisan will understand that

there are ample teachings in the art to manipulate the
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reference inits entirety, hydrogels (see, for
exanpl e, Langer et al ., 1981, J . Bioned. Mater. Res.

WA 2009065027 7; Langer, 1982, Chem Tech. 12: 98- 1BG[/US2008/083659

non- degr adabl e et hyl ene-vinyl acetate (e.g. ethylene

vi nyl acetate di sks and poly (ethyl ene-co-vinyl

acetate)), degradable lactic acid-glycolic acid

copol yers such as the Lupron Depot(tn),

pol y-D-(-)-3-hydroxybutyric acid (EP 133, 988),

hyal uronic acid gels (see, for exanple, U S. Pat. No.

Ar 636, t524) |, o8l gihtise ac@@bhm@pensién@lu@bkyothh0@S¥am§tive

and A) _and
%%ééﬁ%%%ﬁ% &thégfyc t%%§%ék %%ve §£%nk£§?} ﬁﬁgﬁﬁular
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TG et (388 BBrdaosotaeser b Jesueds 068 o
cy&$pdeﬁk@am§mepglquuhnegﬁevs pbl@ﬂuﬁtlabeoho[ELA]- U.S.
olyeth | ene oxi. de/ yet hyl ene t hal at e,
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§@i§lf¢&ﬁf{ﬂl@@rl (vat) |,v©@1§;@aﬁppe<ryéregirwdolcemﬂﬂ )OS njugates of
cel lul ose acetate, cellul ose acetate propionate, ethyl
E@lymﬂw@rOﬁydroW@yl MECHYPreéBPeRi@se)  Polyaspirins,
5h14 %%%5”%?9;‘} §£§Hh>£%'o%t hybei oXAN€)oonol (PVa),
acrylic polymers pol ymet hacr
b%qumﬁH%Hrnﬁﬂﬁ%nﬁ@ﬂaﬁémwéamyhydp@kyactlve methacrylates,

£61 Pt MERIDYLACT YL AL BlnsaBS Wekb-@so Roly et byl eneeos), pro-
PPO-PAA copolymers, PLGA-PEO-PLGA, polyorthoesters (POE), or
any combinations thereof, as described above (see, for
example, U.S. Pat. No. 6,991,654 and U.S. Pat. Appl. No.
20050187631, each o0of which 1s incorporated herein by
reference 1in 1ts entirety, hydrogels (see, for example,
Langer et al., 1981, J. Biomed. Mater. Res. 15:167-277;
Langer, 1982, Chem. Tech. 12:98-105, non-degradable
ethylene-vinyl acetate (e.g. ethylene vinyl acetate disks
and poly(ethylene-co-vinyl acetate)), degradable lactic
acid-glycolic acid copolyers such as the Lupron Depot™,
poly-D-(-)-3-hydroxybutyric acid (EP 133,988), hyaluronic
acid gels (see, for example, U.S. Pat. No. 4,636,524),

alginic acid suspensions, polyorthoesters (POE), and the
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(vinyl acetate), poloxaner, polyvinylpyrrolidone,
pol oxam ne, pol ypropyl ene, pol yam de, pol yacetal,

wpoiogeetoss , poly ethyl ene-chlorotrif | uoroet hyP@nEs2008/083659

pol yt etraf | uor oet hyl ene (PTFE or "Teflon(tm"),

styrene butadi ene rubber, polyethylene, polypropyl ene,

pol yphenyl ene oxi de -poly styrene,

pol y- a- chl or o- p- xyl ene, pol ynet hyl pent ene, pol ysul fone
and other related biostable polyners. Carriers

suitabl e for sustained-rel ease depot formul ations

iLhed udePobutaatriedmofPla)maet o adrosptrersesiiftihl mslycolide

??ﬁ%" €Shaf ”15& £S5, 98l S, GO I NS, PRLII Ces, WALELS, (ye
piTls

or ot armaceutical delivery conpositions.
EmmmnﬁQﬂ§l9ﬁa$ueh sGstaenédrret ebseof"or muratovens iar 6 989 as

tent 5 s
S aE, o, 6 b5 800" 6 SH DS had & BL1iagE T ezl
EDMt enltsnaafs ea@ﬁdmhuohahr@xamnimSp@ﬁapeddheteiWhigh utilize
pelensnce, oIhe, dasags. Lorm myst, hecapale, ale £t of
e Formifation i n suc quan nd
tb@C&ﬂﬁﬁ&ElomngsedhﬁﬁapemtﬂoablyAWEmMm¢edPLBr periodontal

reat nt over the S ed r|o and
p%%ﬁ%s 'sdfFirEPent ° Fegkﬁgé t%P% drnﬁFl r?f%ﬁﬁ%Star
UQ@Nﬁd&PLGH bymbedytpraﬁﬁsses forotherdumakmenlof polymers

re For exa th dosa e formca

Py s PR bETOT s 1074 M F PAR Y HR) LY~
Q&&%&&ﬁbdﬂ%xﬁ@epfoé@i§ prgainst Q@Q&ﬂd%kbonpéipﬂaloxanone)]
nmet abol i ¢ processes and the risk of, | eaka
E@%Xﬁﬂ@ﬁ?rl@ﬁéakagéxﬂdpréFgﬁ@?t|oﬁse$h|s n pfe rﬁl3936)

ﬁéfﬁ%&ld&% Ofy%ﬁ%dg9§§§ﬁ%fcﬁéﬂjﬁ%@%@@%%ek@ aﬂ vinyl alcohol,
uncontrol 'ed manner under stresses it woul d be

BRbyEctEd® ™o duri ngouses/royethgdénto physi cafrediidedate,
g3 ey hie4poRthe drug rel ease device as a 5@§§%}§oﬁhémate,

normal joint articulation and other novenents
B‘ijfj’@@iho@ﬁtfeév exanm@ycwﬁneéﬁvwﬁqﬁe dragvdelry\arygylcol,

gey. '&ﬁﬁ/dé%%{(z?hﬁ E&rﬁgﬁym%cﬂ at %n""'b‘i@d@&?é&%fe devices

generate e reservolr rug reservolr or
othlerdarearts afrer nhol dingtot m)maaqwuﬁg cehéudptry derivatives

(carboxymethyl cellulose, cellulose acetate, cellulose
acetate propionate, ethyl cellulose, hydroxypropyl methyl
cellulose) silicon-based implants (polydimethylsiloxane),
acrylic polymers, (polymethacrylate, polymethylmethacrylate,
polyhydroxy (ethylmethylacrylate), as well as polyethylene-
co—(vinyl acetate), poloxamer, polyvinylpyrrolidone,
poloxamine, polypropylene, polyamide, polyacetal, polyester,
poly ethylene-chlorotrifluoroethylene,
polytetrafluoroethylene (PTFE or "Teflon™"), styrene
butadiene rubber, polyethylene, polypropylene, polyphenylene
oxide-polystyrene, poly-a-chloro-p-xylene,
polymethylpentene, polysulfone and other related biostable
polymers. Carriers suitable for sustained-release depot

formulations include, but are not limited to, micospheres,
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nmust al so be of such material as to avoid unintended
reactions with the active agent fornulation, and is

w@e@beesaabd y bi oconpatible (e.g., where the dosBOEUSINSNE3659

is inplanted, it is substantially non-reactive with
respect to a subject's body or body fl uids).

Cenerally, the respective biological agent (s) is

adm nistered to an individual for at |least 12 hours to

at least a week, and nost likely via an inplant

designed to deliver a drug for at |east 10, 20, 30,
100ngaysceapsated ,easpadt imotshs, lsat | easting spontiesrgrces,

S Jequi red., f iddke anti bady tions.

TR PR BECR TP BT 60 SR Gl Ppep o
Examp azout o0. 00duatt / daysteitedtiebgasso asorouhipignge are
' I S nce Qr_tr ear t I.te ere.t )
é%s:‘%%aetq% o%glggg'rel egggd.giﬂe thr%r'mllba%e?nt n§§@be 6’%%’593’
f e9 easked ;ate ,acbab es of ¢, deEpersdi;ngnon 6t Kelspeei filee contents
biol ogical_ .agent(s), at a | ow.dgose, .e.g., from about

Ot 0%y i G b R g S e Yy R ECRARRY  ne
dgesmyal igrmuputse aboubp00: ngyf hrarrornttheh® odnud af ¢ lisg ion
delivered at _a.low volune rate e.g.., a vaolu rat e of

£ ot Stoutt 67000 7 / qay’ L §OaBeRE T A ddy, foprapentieally
exampel 0001 tmearognansvper day wpetoecddboidd 20eriod, and
m | ligranms, per y.. Dosage .depends  on nunber _of .

Pt o Ot BT ety T SErarrabel iy A Geiene yrom
égtdentacin we bogyedremdsq{es For Itgpe antkbody)ofisetkamednt .

h i t f th ject. Th d oth
BEF e a8y ant Ao e eaPErescl tie prbogiied by an

bnventdromard | obeg oner @ppar etiatd omdhoseeetsens to protect
skilled in the art upon readi}gcglthe detail s of q&he

At Htiol 9G5° Htith ‘COnposi™t | BREXAZ rfor X T 157 %set™ of PR F15K

be) ow. g EXAMRLES EXAMBRE 1 g, PREPARING diHRlistortion. This
PROTCFI BRI LLAR FORM OF AMYLO D BETA (A b42) Ab42

Syht REEVE bepstaes AN cate PEpPrER EoiPanyontents in an

uncontrolled manner under stresses it would be subjected to
during use, e.g., due to physical forces exerted upon the
drug release device as a result of normal joint articulation
and other movements by the subject or for example, in
convective drug delivery devices, physical forces associated
with pressure generated within the reservoir. The drug
reservoir or other means for holding or containing the drug
must also be of such material as to avoid unintended
reactions with the active agent formulation, and 1is
preferably biocompatible (e.g., where the dosage form 1is
implanted, it is substantially non-reactive with respect to
a subject's body or body fluids). Generally, the respective
biological agent(s) is administered to an individual for at
least 12 hours to at least a week, and most likely wvia an
implant designed to deliver a drug for at least 10, 20, 30,

100 days or at least 4 months, or at least 6 months or more,
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Inc., CA) were prepared according to the nethod
descri bed by Fezoui et al . (Fezoui, et al. Anyloid

W@ @po63D66- 178. (2000)) Briefly, Iyophilized APARUSHGS/083659

di ssolved in 2nM NaOH at a | ng/ M concentrati on

(pH-10.5) followed by sonication and | yophilization .
NaOH-treated Ab was dissolved in water at a
concentration of Ing/mM and filtered with a 0.22 nm
ULTRAFREE-MC filter (MIlipore, MA). AO .5nmy/m

pepti de solution was buffered at the final

eoncentiagd on o?fh%dcﬁ\moﬂdéq@haaretibr@mmagodbﬂmd@mwr@l@ at

andh, '98999%?91&2 oﬁoﬁ '%ru %’Qste@ggfnat UEEom TQpout  0.001

separate f otof ibril orr‘nfr 't he
hoveam| ecul anliwighto paot eq> nslntrhe2$u1pze¢m ahitstwadance or

' te si.ng_s t
LRl DR 00 At AR SO PO BBV, e
f/alrrmo]wjfomlr msayofbet h@%&@dpmt el rrearee afepriegentiédgasn the

how bili r or dimer, to as OCI at
%lo 9 lanfaal hi éﬁg%goecu ar vvelqgﬁ’t ocf | gonr% From

lpwm ofd drdi | o Reguoe 10.1 Furd/rer, aggeegatyome,of 1t heig/hr,
ublelyprotoflbrlh cr tes aﬂ?lnsolublef%r {L t he

Qut ation 1is
ro &Y wWhBr 685 thepr 6tof i BFi 1's cah di SassSEiAre

backvdmeca dtovmrlasmlxe:muinaar neiegh. gform vEQ upigr |rfayet & from
r ot of r for bfromt | ecul a

BERURT ohPB ol a g e Labals b b Mshor SO wefrRRe  0-01

Mﬂoqﬂympegr&mly sysSt em usiong a2Superidexribs per day.

ﬁ zeexcl usi on col um. Fi qure 2@ egwovvs that witho

Nttt CHECEHE AD 49 SYHERGt i & paptrdss diGoofs  Potency,

bespediatarieittyher ends nexaggiegatti onnef ettgodrersndraedient

formthe otoflbrlls ure 2B illustrates that

LFrEr & 3y OBt R (57 Sof SEfle M2 FEHURBEPGLS of the

pepiddes, subsequent SEC purification shovvs a
definitive protofibri] fraction. EXAWP

GENERATNGAVENOEL BRARD AW%@%%“W%FS% ﬁ%ﬁuf\?sF@ﬁ the

PREJIGH BRhLEAR A The 113686 0P ABppanént Dit anthbodi @srsons
were created by , ,
skilled in thHe art wupon reading the details of the

methodology and compositions as more fully set forth below.

EXAMPLES
EXAMPLE 1: PREPARING THE PROTOFIBRILLAR FORM OF AMYLOID BETA

(AB42)

AP42 synthetic peptides (American Peptide Company,
Inc., CA) were prepared according to the method described by
Fezouli et al. (Fezoui, et al. Amyloid 7(3): 166-178.
(2000)) Briefly, lyophilized AB42 was dissolved in 2mM NaOH
at a 1Img/ml concentration (pH~10.5) followed by sonication
and lyophilization. NaOH-treated AP was dissolved in water
at a concentration of 1Img/ml and filtered with a 0.22um
ULTRAFREE-MC filter (Millipore, MA). A 0.5mg/ml peptide
solution was buffered at the final concentration of 50mM

phosphate; 100mM sodium chloride and incubated for 4 hr. at
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I mmuni zing Balb/c mce with the fibrilliar A b protein
using a protocol known in the art. (Harlow, et al

w@i0d/0&os4 ng Har bor Laboratory . (1988 ) ) Spl%ﬂﬁsmw%%@

renmoved and fused with SP2 nyeloma cells in several 96
wel |l plates. Fusion cultures were nonitored for growh
and supernatants were screened for their ability to

bind the protof ibrilliar fraction by anti body-capture

I mmunoassays. EXAMPLE 3 : CHARACTERI ZATI ON OF

MONOCLONAL ANTI BODI ES W TH SPECI FICI TY FOR
PROTOHBRINATAREAD Al ii@@@yacgptbﬁ erassaysomigrl@rugedm ¢rom

th r iz | a bo
DU PSR ERE hSBH Gone (1903, 1646, anryBiens e
Toaeti igarettieter upl rat eslzéf)@kcbﬂfswnZuglﬂmmmtr@@hvbr iHdrgified
t.el t d each well and the
é?ézfelgc\%ér%ggl ‘r?{gl% %&(}q %% gge%% ght. After
i ncubaid s tﬂ'tﬁfnfsescbﬂuahe anpugenrsekbuti eReWaspresbMedd as
and washed with PBS solution. Serial diluti ons of the
AYDY I o ma ©§ upEt ndttant 35 wer eMAUARR t 67t Hel ATt &g a@ssociate
@@@@@tdﬂ ngtbhe bound anti gegnhansidncubat edefghic 1 houlgomer
room t enper ature. This primary antibody sol ution
\%B%Otr%frhﬁ}fé& andFtAer el Hs wer € &G4FPR waSREROMG N pBS the

sol ution pr@%o@ﬂ%}z‘ﬂ?sl aped ad ssegendanycanhi HodyWaS of  the
next added and i ncubated for 1 hour at room

PERNpR AL (e APt éPer%ﬁ%@%ﬁlkﬁﬂ‘lltshé%e%ﬁﬂ%?%%ﬁﬁq Body to 2

SOhdt iRN.e A 16RT pODGENi G substrate specific for the
conj ugat ed enzyne, was added to the reaction and the

det eckq oPHIGFER He'<C aptaicdd PaRL L BBy OyRePBedB from the low-

AYBaL | 1AL I%%g@l%sgkggelﬁydléar@l%l sl Yer€N2PGENGANR A with an
secondary reagent to isotype-specif ic

ARTA - | AUNBGIcobaPPE aft Pbodi essithe partikucax 7> size-

S OBU i i SOty R&, Qf ﬁ@c&m%ﬂé’@%lﬁ’%t incubating
identified. In these experinments, commercially

Bhvai ablé ambrharbazreaptidsedids weae wetreucenpahere is
Bge g% 1%Becgglcb£¥g&&ﬂ%gc% 1%é§m aggeltﬁrotoflbrlls

nonoci onal anti bodi es
Figure 2B illustrates that after a 4 hr. incubation of the

AP42 synthetic peptides, subsequent SEC purification shows a
definitive protofibril fraction.

EXAMPLE 2: GENERATING MONOCLONAL ANTIBODIES WITH SPECIFICITY
FOR PROTOFIBRILLAR AP

The 13C3, 19A6, and 1D1 antibodies were created by

immunizing Balb/c mice with the fibrilliar AB protein using

a protocol known in the art. (Harlow, et al. Cold Spring
Harbor Laboratory. (1988)) Spleens were removed and fused
with SP2 myeloma cells in several 96 well plates. Fusion

cultures were monitored for growth and supernatants were
screened for their ability to bind the protofibrilliar

fraction by antibody-capture immunocassays.
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Figures 3A and B illustrate the protof ibrillar (PF)
and the | ow nol ecul ar weight (LMN forns of the A b42

w@epbioessused to test the specificity of the 1BCBUS2008/083659

anti body in anti body capture imrunoassays.

Specifically, Figure 3Aillustrates the plot generated
fromthe ELI SAs showi ng that the 13C3 antibody is
specific for the protof ibrillar form PF) of A b42 and
does not recogni ze the | ow nol ecul arwei ght (LMN forns

of the protein. Figure 3B illustrates the ELISA data
WKANP ithe 3 coi@ReCAERYZEVEIN abF e MPERCaANRbodY T I8hBWEHIg WITH
shat 18 1C TTec 6QRi 2RSTdREHR ITharl afd+ nol ecul ar wei ght and

theN%{r%t%f ibrillar formns of the A b42 proteln

SYSPECTETEISTY OESRRIOCLENAL ANTFBODI ES TdU-ther
ThiE RROECELBRE bt ARCEORVb OF 1 Alxd2 1USHNEs SLﬂREAﬁEeBLASMﬁ\I the

ERTBOHSs (1 4rsn +H abratt (Halow 1o WErgoEiter plates,

bompbbki zetbtpna BhAGQIR L3ENSQF @BUP ifFoReeAr daNGeion was
vvlth publ i sh protocols. (Nice, et al. BioEssays 21:

3@@6@520(ﬁ@@@))wefﬂheaﬁ@gﬁ%er@attle@l tWelst theu!BitRsoret 4°C

9pLicalnd esponse. quantikies, atﬁsam@laﬂ@af el heddnViddution
and a baseline response for the ligand alone is

yener at@td FE ifsdedcriloh BRal ysistien per$orindd dislutions
BPG1§Q§'M%E§1d&H§ %ypé29595§%stQ%rBF £dﬁ@90&oA'g%g ﬁlates

are injected in solution over the sensor chip and
ehrireniing surd abeupll ashbhgeesendndecyencrat éora 1 hour at

0 yi ng S Mol VI h 1 now
e T T T

137 ethchchet 1O A6 Bint | wodi esgalnl o t‘fOltthhePH:SF iderUmlon-
% ’%r{%yﬁﬁ%—%k@l 9@%%0%899&;“ 'aq{ )f)oldganwége nlewf%gdgd and

e antibodies used in t xperi nent
tormertsical ioraviai het eaTantqD@mdtersp@m@ hlpgltelr removal of

T S R
Fabtefile for the conjugated enzyme, was added to the
reaction and the detection of the captured antibody vielded
quantitative results.

Additionally, changing the secondary reagent to
isotype-specific anti-immunoglobulin antibodies, the
particular immunoglobulin isotype o©of each monoclonal was
identified. In these experiments, commercially available
anti-ApB42 antibodies were used to compare the binding
specificity of 13C3, 19A6, and 1D1 monoclonal antibodies.

Figures 3A and B illustrate the protofibrillar (PF) and
the low-molecular weight (LMW) forms of the AR42 peptide
used to test the specificity of +the 13C3 antibody in
antibody capture immunoassays. Specifically, Figure 3A
illustrates the plot generated from the ELISAs showing that
the 13C3 antibody 1is specific for the protofibrillar

form(PF) of ABR42 and does not recognize the low-molecular
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Bl ACORE Bi ndi ng Anal ysi s Nanme Epitope |sotype Source
LMV PF Ratio (PF/LMN 1D1 Hiruetiire avetc 23.2 122/3

WEH2B90&0H# X 5 4, 19A6 str c r 3 av tc 3D6 Ab 1rGI/UgeB%083659

El an Pharnaceuticals 424.6 402.7 0.9 4&8 Ab 17-22
| g&b Senetek Inc. 228.6 340.3 1.5 6E1 0 Ab 3-8 | g&b
Senetek Inc. 400.1 541 .1 1.4 82E1 Ab 1- 17 1gG IBL
69.9 68.4 1.0 The Surface Pl asnmon Resonance Anal ysis
shown by sensorgramthat 13C3 (Figure 4B) does not
bind the LMNfornsof A b 42 protein. However, the 4G3
(Figur €MA) fohowscl shandartdein. Figure 3B illustrates the
i atiLon/ di.sas i atl ve . f . b42 ..
A i T A T R O
doesi mptthsitnd tt hecbMN 2 d e hwalhle, lAutombtedl Bl Acorgdt and
BYE I, i 6h e Lhe, det eqtigpapringiple of Surface
asnon Resonance, were used int e experinments. The
bXandh iy sipecBPECIE IC &AL a OFor MOKeCIIQME. aANrhadyIshowsd THE
thatoHi9G thad aobmMndiEngprat veInt SuBrawhi eirdreorsi HAJRANCE
toeriad@te)of 13C3 at a ratio of 5.3. EXAMPLE 5 : EPI TOPE
MAPPI NG OF THE 13C3 ANTI BODY Mappi ng t he epitopes of
133, 119Dl PRt F5R6 G- Biduct o RIS G ¢ He 16l 1 Topeole 1
Mer®ar,r ayersysiemd iRt LReptbdea Teximelregi een&bH)chip in
according tqo publjshed protocol. (Korth, et al . 390;
SACLTED Vi BaBHPLpOr WP e I cr dRFFRY Eonthi nd wEEgaYs
an nosaeidspeptode) of Arbd2ner eeeach shiyf tofi the BIAcore
gositi on on the mcroarray represents an ani no acid
R FE2 f OTARRSEr MU tERtLernf [ CliPnee SEQUD NG 133ty sEef 2
b NANL4r e s2ERQ DXNO 19 ; 1 298h SEQ b2 NOs B2nekhsd®d The
bel ow are the peptides and their exact am no acid
SReietde e e g ponditig A58 TERBEE ASsittifoGRYERE s e LMW
abfaYor Opge bherpeptidespas e hixedhia.ddhe iRepldiTepen over
M croarray, the

the sensor chip and the change in surface plasmon resonance
generates a response identifying the specificity of each
antibody’s ability to bind LMW and PF AB42. Both the 13C3
and the 19A6 antibodies all bound to the PF form of AB 42
with higher specificity than the LMW form. Of all the
antibodies wused 1in this experiment, the commercially-
available antibodies showed higher specificity for the LMW
AB42 over the PF form of AR 42, as indicated the ratio of PF
binding/ LMW binding.
Table 1

BIACORE Binding Analysis
Name Epitope Isotype Source LMW PF Ratio (PF/LMW)

4G8 AB17-22  IgG2b  Senetek Inc. 228.6 340.3 15
6E10 AB 3-8 lgG2b  Senetek Inc. 400.1 541.1 14
82E1 AB1-17 lgG1 IBL 69.9 68.4 1.0

The Surface Plasmon Resonance Analysis shown by

sensorgram that 13C3 (Figure 4B) does not bind the LMW forms
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sanples are incubated with the 13C3 anti body and then
subsequently |l abeled with a secondary that is

weoeomwpegtased to a chem | um nescence tag of choi PET/UT1068/083659

spots that yield a signal represent the epitope

bi nding sites on the protein by the antibody. Asp Al a
Gu Phe Arg His Asp Ser Ay Tyr Qu Val Hs (SEQID

NO 23) Ala Gu Phe Arg H's Asp Ser Ay Tyr dQu Val

Hs Hs (SEQID NO 24) Gu Phe Arg His Asp Ser Gy

Tyr Qu Val Hs Hs Gn (SEQ ID NO 25) Phe Arg His
AEpASeri G yravairG u Valkekes, HithG%EBLySFJ'(UEE@ [ ANOshows  a

@n{%%b"%% c?%%t?@%ﬁglg ;-y(gc‘slg %alclﬁ?' Gfﬂ‘?_'L}i?ﬂm ABA42

& ntdys. Leiha/aant(ﬁlé@yl Dsmt@z @Dm\slppJSeIg@ y(Fiypur@ ) does

I s . Hi y Phe DN Se
10, 13l Lt YplaPhe (ERADN 00 S en
WIDMNhO@ey Ttyhre GCLE’C\é@;ItlHIDS htrsn@mlé;ysoiteuswaﬂad%he FRiaemon

SE Tyr | n Ly e
%?Oﬁ“ec hew?ifa és (s]éb|% ngo%?%erd“u % Hi zh dinding
@@ci@ﬁ&ﬂt@u NMak Poe Phe AbPascCGhotAspdy SHQWdA Nh@t) 1\9&16 had
Hs.H s nLyse al hePheAlaGIuAs Val (S
TN s S e San EJecbettvalT e prie IS Gy ASE =
¥atatQoy c(fSEQ3I D N O 35) H| S GI n Lys Leu Val Phe Phe

BAS LSRpYAbe P ¥asBind FFULP NG AR deopy

Mapping the epitopes of 13C3, 1D1 and 19A6 was
conducted using the RepliTope Microarrays system (JPT
Peptide Technologies GmbH) according to published protocol.
(Korth, et al. 390: 74 (1997)). Each spot on the
microarray contains a 13 amino acid peptide of AR42 where
each shift in position on the microarray represents an amino
acid shift (fom N-term to C-term), i.e. SEQ ID NO: 23, SEQ
ID NO: 24.SEQ ID NO: 51; and SEQ ID NO: 52. Listed below
are the peptides and their exact amino acid sequence,
corresponding to their position on the slide array. Once
the peptides are fixed to the RepliTope Microarray, the
samples are incubated with the 13C3 antibody and then
subsequently labeled with a secondary that i1s conjugated to
a chemiluminescence tag of choice. The spots that yield a
signal represent the epitope binding sites on the protein by
the antibody.

Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His (SEQ ID NO:
ii; Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His (SEQ ID NO:
éi),l Phe Arg His Asp Ser Gly Tyr Glu Val His His Gln (SEQ ID NO:
§>}51)e Arg His Asp Ser Gly Tyr Glu Val His His Gln Lys (SEQ ID NO:
ii; His Asp Ser Gly Tyr Glu Val His His Gln Lys Leu (SEQ ID NO:
27)
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40

45

50

G n Lys Leu Val Phe Phe Ala Gu Asp Val Gy Ser Asn
(SEQID N O 37) Lys Leu Val Phe Phe Ala Qu Asp Val

wW@20098e3054Asn Lys (SEQID N O O RO ) Leu Val PPeT/Prmos/ 083659

Ala Gu Asp Val Jy Ser Asn Lys Ay (SEQ ID N O 39)

Val Phe Phe Ala Gu Asp Val Gy Ser Asn Lys Gy Ala

(SEQ 1D N O 40) Phe Phe Ala Qu Asp Val Ay Ser Asn

Lys Gy Ala He (SEQID N O 41) Phe Ala Qu Asp Val

Gy Ser Asn Lys Gy Ala He He (SEQID N O 42) Al a

Gu Asp Val Gy Ser Asn Lys Ay Ala He He Ay (SEQ

lﬂtﬁ Ns@ 48y & TA@pGVaIVaGI yilSeHl%anlnL)lus'S G5u Alag HSEQ H e NO:
LeugEQIDNOf/E% p Val Ay Ser AsanGI¥

%&% e CH €T yliel® S(§E® FE NYO 45y V&b H&ey (é b NO

a @ST%¥ o Vo, Bty Sonador B oy 8L {8 9&7& B =0 wo:

EQML Dv% ngll %GJE@A%% LM% G é'hé} e . (%;é_f D NO:
NBt VAl ZIR Asn Lys é
r"'(ﬁ_ugv)ﬂ Leus M:its M@xll Jy L@;yvé@bl{eSEQe'ﬁaN GQU4Q)SEC5-Y§D NO:
vy Ala He He Ay Leu Met Val Gy Gy Val Val (SEQ
tD Na© 50y &y cAhartk erdd al yhd etheMatia Valu Gsy Gyo VAl no:
YVal He (SEQID NOO51) Ala He He Ay Leu Met Val
Gy Habsy HVal GNaltye el @l SEQ P M@ Glu Asp val (SEQ ID NO:
gfs His Gln Lys Leu Val Phe Phe Ala Glu Asp Val Gly (SEQ ID NO:
gi; Gln Lys Leu Val Phe Phe Ala Glu Asp Val Gly Ser (SEQ ID NO:
éii Lys Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn (SEQ ID NO:
i;; Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys (SEQ ID NO:
ii; Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly (SEQ ID NO:
321 Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala (SEQ ID NO:
ig; Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala Ile (SEQ ID NO:
ii; Ala Glu Asp Val Gly Ser Asn Lys Gly Ala Ile Ile (SEQ ID NO:
:i; Glu Asp Val Gly Ser Asn Lys Gly Ala Ile Ile Gly (SEQ ID NO:
éi; Asp Val Gly Ser Asn Lys Gly Ala Ile Ile Gly Leu (SEQ ID NO:
iié Val Gly Ser Asn Lys Gly Ala Ile Ile Gly Leu Met (SEQ ID NO:
ézi Gly Ser Asn Lys Gly Ala Ile Ile Gly Leu Met Val (SEQ ID NO:
éi; Ser Asn Lys Gly Ala Ile Ile Gly Leu Met Val Gly (SEQ ID NO:
g;; Asn Lys Gly Ala Ile Ile Gly Leu Met Val Gly Gly (SEQ ID NO:
ii; Lys Gly Ala Ile Ile Gly Leu Met Val Gly Gly Val (SEQ ID NO:
ii; Gly Ala TIle Ile Gly Leu Met Val Gly Gly Vval Vval (SEQ ID NO:
ZS; Ala Ile Ile Gly Leu Met Val Gly Gly Val Vval TIle (SEQ ID NO:
21; Ile Tle Gly Leu Met VvVal Gly Gly Val val Ile Ala (SEQ ID NO:
52)
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52)Figure 5A illustrates a dot blot froma Repli Tope
M croarray experinent identifying the epitopes of the

wa@niovbeses, 13C3, 1Dl and 4G8 on the A b 1-42PQEpPS100£083659

The bound antibody is represented by a

chem | um nescent signal. Figures 5B illustrates the A

b 1-42 am no acid sequence show ng the pol ypeptide
seqnents of the 13C3 epitopes as they occur in the
sequence. The ID anti body shows the sane epitopes as

the 13C3 whereas the commercial 4G3 anti body

i dentiifduee aSdi ffldrentragpit ope dOEXAMPRE @rom a RepliTope

CHARACTER) ZATLON CF 13C3, SPEQLFIO TV W8 Bes o ene

actions from si cl usi on
eht ornetiegr ap®E3ef 1Dhe agdpdiGRatanttdef PGMitHHe TRAZidel | The

£gu d 5%5%%% ifggf%a%eglkggge£ C%'%h%h@?mm%ﬁggég%blsignal.
capture assays were useg to fUYt er characterize the
bigdiarg OB thelUul3CHhtast | body Al t h-the guriotoof acbdi |deguence

nd | ow npl ecul ar i ght fr ions _fromt EC-purif
R T T Ok L =B S Por oY sBotobes s
dh¢wt boouof ieachef racticonewas atided1Dd eachbwel | sands the
the pl ates were incg atefl 4% Qver ni ggt. After .

same pitopes, ~as e 3 . whereas e’ commercial . 4G8
PAcubati on: the“Ffesidual ~an i gen solutiron was renoved
andi washeaediewct hi PBS sl dfdrent: Sprtape di | uti ons of the

er h ont ai ni ng
ERerh R DAL Pl RACRE, Aach el A ES GO A
t enperigtuuree. 6Thiis lpstnareys anfidzadynsol itbon wase-exclusion
renoved and.t he | s were agai.n shed .wi th. _PBS .
T e M D ey AP En A0 eI Y ba st 1ine,
aextcaddedy arpd dlncwhatedefior 11nbour Aatilbeodm capture assays
tenperature., Aft rempval of the secondary antipb
ST he Bo b Rhsk TR Ras s s CReoPiTetsdroEpatY 13cs
sonj gat edienzynme, was cadddedltort hedr east-inonecandat heveight
get ection %f t he captSuE[Fﬁd anti body_yi el ded

tant T | vEOFestft s “oFAFSTASe8y | et fied fRar™tHetcer
3843 antidoedy ospeci t boal 4yl ueicognirzescankyattieopreisofadded
%grééégﬁmgﬁa%%bpghe plates were incubated at 4°C overnight.
After incubation, the residual antigen solution was removed
and washed with PBS solution. Serial dilutions of the 13C3
supernatants were added to the plates containing the bound
antigen and incubated for 1 hour at room temperature. This
primary antibody solution was removed and the wells were
again washed with PBS solution. An enzyme-labeled secondary
antibody was next added and incubated for 1 hour at room
temperature. After removal of the secondary antibody
solution, a chromogenic substrate specific for the
conjugated enzyme, was added to the reaction and the
detection of the captured antibody vyielded quantitative
results. This assay identified that the 13C3 antibody

specifically recognizes only the protofibrillar fraction

whereas the 4G8 antibody recognizes all fractions. The 7PA2
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whereas the 4G8 anti body recognizes all fractions. The
7PA2cel |l line was provided by Dennis J . Sel koe, M.D

WO 2ab/o6%884/ard Medi cal School. EXAMPLE 7 PCT/US2008/083659

CHARACTERI ZATI ON OF 13C3 REACTIVITY BY EM The net hod

of staining was performed using a standard protocol.
(Brenner, et al . Biochim Biophys . Ada 34, 103- 110
(1959)). A small volunme (10 mcroliters) of a O

.2mg/ M protof ibrillar solution was applied to
carbon-coated fornmvar grids (400 nmesh) for 2 mn. Then
thel ghins wier eordsivdclkedd biyn DE9BSA andsSé hicebatled wiath Hayerard
2363 antd hady fol l owed by a subsequent incubation with

a secondary anti body conjugated to colloidal gold. The
BRI 165 WEHARAGHER T AT §ON 1081 A8A3bYERI BIGITY 6 BM.

succ | V s, of .29 tlmagg' cid.tor 3

each. crgestg{ogf acffg ?/va%s/frg‘?%svm%%ff Wi tolr]f(;hfe ial tu%lrl qqgaf;je|(r)s,ts<‘§lc<‘jard
Phetgrdlds wePreermiar drétedd ! andll ohiser.véd ophya - JEGR 13@OCX 03~

nsM ion e n S e \/ r
e
dr gt ¢fiZed ldarasblat ibpedvast ameried EM Chmhonocd eot rippnvar

Cr0S ). lnages. s i hg the bindi specj ficit f ..
e PR IR R P i 155 1 3B Fispsr wibeRba an
[ FBYur esd7Bhanch tAQ) , winhter eas tI3€3i sottyigedyonfelolowed by a
anti bod | gd. .shows na ., bi ndin Fiagure 7A), .. The .
SRRAn: L HERR0uR NE e A Cafiosa Moy fpoatea
par tbtlelddEXAMRLE 8 Thd 3E3nTREATMENT 1Fgak iIMBUSE sMBbikd by

aéﬂ%WANﬁA Lh%c%§§§ng%QCloQ%JZgnt%b%d¥o¥ag sngjgé%d for
Preat"a Db p a(lfues PhYan” AZhel mert $£75°5ease fouse
podet; dEORNDSxccERe smauseweentiabts dhe hiwrant ARRGI paper,

DNA tr . whi ch | the depositi A
b BmAorD. pHduct 1 n EREIDULE bPBI T  Hppaar ihg BT niIROCK

r sogt s sdfonage 1 e A- sampl el @grccsuppef St TgERNDS M meaddsve were
e were give i ns of the 13

horOR Gnal ariidbody e a "EBREGALP At TBR 6T 1 ORI K5 120
shuser cnceca weeknéor the

IEM (Immuno-Electron Microscopy) images showing the
binding specificity of the anti-Ap antibody clone 13C3 to
AB42 fibers (Figures 7B and 7C), whereas the isotype control
antibody, IgGl shows no binding (Figure 7A). The secondary
antibody is conjugated to a colloidal gold particle.
EXAMPLE 8: 13C3 TREATMENT OF A MOUSE MODEL OF HUMAN AD

The 13C3 monoclonal antibody was used to treat AR
plaques in an Alzheimer’s Disease mouse model, TgCRND8. The
mouse contains the human APP695 CcDNA transgene, which
accelerates the deposition of ApR amyloid plagques in the
mouse brain, appearing within 1 month of age. A sample
group of 5 TgCRND8 mice five weeks 1in age were (give
immunizations of the 13C3 monoclonal antibody at a
concentration of 10mg/ kg of mouse once a week for the

duration of seven weeks. A second group of 5 TgCRND8 mice,
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duration of seven weeks. A second group of 5 TgCRNDS
m ce,were given the treatnent course, however an

wo swvpewscontrol 1gd anti body was adm ni st er eBICT/US2008/083659

Experiments were repeated with treatnments at twi ce a
week instead of once a week. Both control and
experinental aninmals were sacrificed at 12 weeks of

age. Histol ogical preparations of the brains reveal ed
reductions in A b plaques in 13C3 treated mce. Seri al
sections of cryopreserved brains from TgCRND8 mi ce

vwere tiedt edhan tteak3€3torcolngee, nhpoevonadn ahtdthadi entrol
L gur te diffe n

O B B G BT e biriesn each Tosoabt vare HRarea
anth bothatr8natsi stlt‘aiceTate@ES shevweadhatf tdneel3dCBeck.

anti body té?e]ﬂttr%ij'lm e ner ﬁheleﬁ%li %%%?% Adanylaid; 4

pl aques i n sease 1¢9) ure 9
&bvveé?/eweeltsw c® ag%éhiﬂcé@tyneatspéﬁp@mtel%) showet g ains

ne Ievel of . pl ue r tion, t.he \%
m glelc\%/g?gg Jbl% ai né) 3 ues l 3vit§e\?2g?a§é§/e of
the e ndexlsi $gctoforiBor ofit @ryE?(AhﬂuEzegj bfs/ﬁhE:CUlfARm TgCRNDS

CHARACTERI AT|ON OF TH I ABL
%elﬁ%f%egvy chai i vaﬁ%@?e reg 7on and %Onaiw@r%al%gpogles

Fi@tlmieschm rnde@Bon 1hes er £ oned forenmctheid 303 number of AP
|d Bot h. heav and I ht C al n s ences
“yngﬁﬁuﬁérBGE USIﬁae %ﬂ% %

(httmddmmmbasez" @egﬁs asdanrabaaetof tger mJJ3|cr3e antibody

vari abl e genes fromth n ulin | aoci man

LA B o A e TR ety 1 ElealrIn tne

Eﬁilaejlr&ldlf ams@@se( Retiter (Bigate Nucl ei Eovhpidds ReSce a week

33:D671-4 esultsfor t he anal ysi s
FeeR i ed tﬁétﬁ%%th The HEAUy 25 FRYRt Tedey of plaque

vash@hle .regions were froma newy identified
[ mTunogB1 obul i n but had_73% and 81% i denti tg
respetth vet yt't o 28PKer TRRIRGgobEI 'RTGarPaBieet edi s BT -

baviderdat-abgser MAsadidentsitiyedri notdiese sequences

agai nst
EXAMPLE 9: MOLECULAR CHARACTERIZATION OF THE VARIABLE

REGIONS OF MAB 13C3

The IgG heavy chain wvariable region and the IgG Kappa
light chain region were cloned from the 13C3 hybridoma.
Both heavy and 1light chain sequences (Figure 10) were
analyzed using VBASE2 (http://www.vbase2.org), a database of
germ-line variable genes from the immunoglobulin loci of
human and mouse extracted from the EMBL-Bank and Ensembl
data libraries. (Retter et al. Nucleic Acids Res. 33:D671-4
(2005)) . Results for the analysis identified that both the
heavy and light chain wvariable regions were from a newly
identified immunoglobulin but had 73% and 81% identity,
respectively, to other immunoglobulin wvariable regions in
the database. Also identified in these sequences against
these databases were the Frame Work Regions (FWR) and the

Complementarity Determining Regions (CDR). Results were
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t hese dat abases were the Frame Wirk Regi ons (FWR) and

the Conplenentarity Determ ning Regions (CDR) .
woemale®saner eonly slightly vari ed when sequencRPGT/Wg2088/083659

anal yzed agai nst VBASE, RABAT, and | MGI/ LI GM dat abase.

EXAMPLE 10: ACUTE PERI PHERAL ADM NI STRATION OF 13C3 IN

APP TRANSGENI C M CE DOES NOT LEAD TO AN | NCREASE | N

PLASMA Ab UNLI KE REFERENCE ANTI BODY 3D6 ADM NI STRATI ON

APP transgenic mce (Thy APPSL, age 10-14 weeks) were

injected intraperitoneally at the dose of 10 ng/ kg

@mlE Slg@ﬂthg/ﬁﬁn$@§ wheh asdubodees we3€3,ara lygrtir glgainst

A0 n&eg@@p} dAkara))aggd a reference anti-A

{6 ant| body 3 recogni 2| ng all conf ornmers of Ab .
P AbO WaSCYlrant FRIRBHERAL tADMENZELBAPE@N | OF | @6CBOAN APP
BRANSENT Cantll CFd ay3E D os2T | BjATt TONANN INHBEAARE I G&ASMA AR
UNITaIKE waEBEUﬁEOANbIm 38 WaRIRNesTRATEN Wit h an

Intep$%f|ng %ﬁk&gfg%§ gsgnLFﬁggﬁg%%% 2&”94 weeks) were

Adpe ot est ramtpmpem‘lt@Dealam ant |tb@dyd<aaya| pst 18l Img/kg  (i.e.,

f f , '
i@ﬁ’&gﬁfi%{}%e‘?bﬁpogh? éd 9%.28% 'SBS{E%%GI&& PUARTE ot
degcmrdiaztjir@n A-Bhlsé@ﬁf e@t waieusedetoaswgzé’st driig body  3D6

P&%e rh'za' I%t il %‘% L 8L ok f%"’t h‘%e é'eci‘sa”&usarﬁt"lffled
I munot erap Tos e
2001t;1r¢?él\lA3e1c?5 8@5@}1nj®ntud¢e BIB&,, 13@3 adnamlsﬁcaatyson post

does not eacjC to any increa | asma Ab

JI.JI’}] ect Ol’l in [S] a I“(‘the uan l Cath asma AR was
consi sten he~properties 0 3

p@tfdﬁﬂmﬂ tiath i sn spxemrﬁa)assfayr tshiengpraotaif- Alfsbraritllabdy pairs

forns oféb and n# ecogni.z t he soI bl e nono-
Br* ott'gd rrllggf%%% §C3r g@? éégdlﬁw%se f%r‘rrs are the
Iikelgdndnﬁsmaesent ot plasam EXAl\/BbElﬂzddyl3@aalnst all
I ZESI\%U%%\_I' Q@%ﬁ C%—P NEURI. Tl C PLA AGGRE T%D AB,
PN A £ Df PRUSE A 'DEPCRF TS, UNETRE ™
IHEﬂBEFEREN@Et@EBlﬂ@WABAmbléNﬁlBCDYrom degradation. This
| npunohi st ochem strg studi es_ were gerfor med with 13C3
effect was used to suggest the potential “peripheral sink”
hypothesis as mechanism of action of anti-AB immunotherapy
(Demattos et al., 2001, PNAS 17:8850). Unlike 3D6, 13C3
administration does not lead to any increase in plasma AB
levels. This is consistent with the properties of 13C3, an
antibody that is specific for the protofibrillar forms of AR
and is not recognizing the soluble mono- or oligomeric forms
of AR peptide. These forms are the likely ones present in
plasma.

EXAMPLE 11: 13C3 RECOGNIZES HUMAN AMYLOID NEURITIC PLAQUES
(AGGREGATED) IN AD BRAINS BUT NOT THE DIFFUSE AR DEPOSITS
UNLIKE THE REFERENCE 3D6 ANTI-AR ANTIBODY

Immunohistochemistry studies were performed with 13C3
and 3D6 antibodies on human Alzheimer-diagnosed Dbrain
sections using standard techniques. Antibody immunostaining
was detected with a DAB chromogen (Fig. 12). 13C3 labels

amyloid deposits with a typical morphology of mature amyloid
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and 3D6 anti bodi es on human Al zhei ner-di agnosed brain
sections using standard techni ques. Anti body

WO povnne®sai ni ng was detected with a DAB chr onoRENUSH008/083659

12) . 13C3 |l abels anyloid deposits with a typica

nor phol ogy of mature anyl oidneuritic plaques (al so

cal l ed dense plaques) with a very dense core

surrounded by a lighter halo or for the | arger plaques

a very strong staining. In adjacent brain sections,

3D6 stains many nore objects than 13C3 as seen at

hewert imagpi ddeet | daléidi galled |defisepanelwies) Furithera very
c i zat] ighe ification (Fi

e R 8 T hat 90671 ot Lo Syt taxoe

phdanes ayvoid stewpmict iscaphagqueslasad3@3e@ndoraim sections,

aggi LoD, nyIetous, i T fhse. amv pld dsposils that 0avE over

een classically descri J:u5|ng anti-A Db
naguicl eieloni ng. (The. di f fuse pl dguiies ar panets of Further

fibrillar. nature as described in.the . literat.ure .
ChRLAdI A ATURE 85 ASRRLEPSRAN NG SR " B2, rigne
bés¢ o4 )ogicdd carerck erlsatof 396 biebsl§ Maha, sk989 maAnme Med.loid

éﬁ%ﬁ?%ﬁ EP %%Eea%“53%5f%%5€”8%5aiBi§§Q§Jtﬁﬁ%t9’é§ &fg%use
wo anti Bodi®s’ §i°miTar expériments were con ucted
why o iad higheri tcontent matieomee?0 crgh i jabfy 1BEFramedd using
agai n diffuse its could npt be detected. This
R i b R B T cct-c S M
andt biody t hatuts speciddarifter the phmet ofiddvdddrar as they

forns o and | ot recqgni zing the sol ubl e nono- .

SR himpr B e 28 e Seday Fao S St M ogicar

hNDUSTRIAL APRLINCABMELTY Theo) nvent iNggd hasL:133). To rule
i ons in the treatnent. and di agnosi s

ap§I|$a i of . .
A'zhe %éﬁsﬁfnﬁﬁ§eaé€. ?@Tsiﬁﬂﬂ%téatPSnS%EFteﬁw?n FHe Podies,
specidd catd@rrihehbs pateste pulldneatteas amdcmon-pat enlgher
Fubllcathns, gre | dlcatlv% of the | evel of Skl|hjof ,
Fose AT L8 (PR PRETAT t OF o Tahf cANE hPSR 1 mvint it deposits
petta@i nst Akl ddresecpubl itatd onscar eshevesistaht ywith the
i ncor por at ed bX reference to the sane . ,

properties of 3C3, an antibody that is specific for the
protofibrillar forms of AR and 1s not recognizing the
soluble mono- or oligomeric forms of AR peptide unlike 3D6.
INDUSTRIAL APPLICABILITY

The invention has applications 1in the treatment and
diagnosis of Alzheimer’s disease.

All publications c¢ited 1in the specification, Dboth
patent publications and non-patent publications, are
indicative of the level of skill of those skilled in the art
to which this invention pertains. All these publications
are herein fully incorporated by reference to the same
extent as 1if each individual publication were specifically

and individually indicated as being incorporated by

reference.
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extent as if each individual publication were
specifically and individually indicated as being

w0 pmongosat ed by reference . Although the i nvene@DNS2008/083659
herei n has been described with reference to particul ar
enbodi nents, it is to be understood that these
enbodi nents are nerely illustrative of the principles
and applications of the present invention. It is
therefore to be understood that numerous nodifications
may be made to the illustrative enbodi nents and t hat
otheﬂﬂaﬂﬁaw@eﬁéﬁt§JWEWtb@Hd@¢E§éd Wieshdgendejsactrilthgd with

ST HEU oy L RG ol | oot ng Rl 4 N VAT 1§ CUAl MED TR 200

th$m |Eﬁﬂ%aedm@nﬂﬂbedy8thaﬁasmeaeﬂwcahﬂyu$mm$maﬁisQéndthe

0 r : Y :
L A i A T PR
therefoatoftidribé epiéopecaids tleqare@emlecdlsbynmfexposeds may

gi on, of - protofibril for I.si ng the n1no
P stus e e el B BT v TERPRERG o debiunefl) o enes
sarathMde@dymshomBerndmvaabdorwrthﬁﬂl|@e@yrtmngnnmﬂmerthe
C]i)l]gltnear:l’l Ioccir%}:’pleg Oﬂ%ﬁg%&%gﬁ ?v%rb‘gl an%ltsboc?%flnfed by the
Aonhoetionalclantsbody of claim2 which is a humani zed
nonocl onal anti body. 4 . The nonocl onal anti body of
claim2 which is a human nonocl onal antibody. 5 . An
i sol ated anti body that specifically interacts and
shows a neasurable affinity to a conformati ona
epitope of a protofibril formof Ab peptide, whereby
the protofibril epitope is represented by an exposed
region of a Ab- protofibril form conprising an am no
aci d sequence selected fromthe group consisting of
SEQ ID NO :3 and SEQ I D NO: 4, wherein said anti body
shows minimal or no affinity for
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nmonomer or dinmer forns of Ab peptide. 6 . The anti body
of claim5 which is a nonoclonal antibody . 7 . The

worweobonal anti body of claim6 which is desi grel/es2008/083659

13C3. 8 . The nonoclonal antibody of claim®6 which is

a humani zed nonocl onal anti body9 . The nonocl ona

anti body of claim6 which is a human nonocl ona

anti body. 10. The anti body of claim5 further

conprising a variable Iight chain conprised of the

am no acid sequence as set forth in SEQID NO:5 . 11.

THET aht iBAdYEdf I8taim 5 further conprising a variable

heavy chain conprised of the am no acid sequence as

set flort hAnn SEQABANGNtZALOLY THetantpdoidy @fl Lyl ainrhegacts
t 0 i Sd vard-ahl e | igh [ nei.si -

R e o A LaR R B S PO P P M o

o0k opr @ Sietr iflorbhmi af SH pdpdN@iel4 whandba ORR3pasc getoril

forth in SEQ ID NGO 15. 13 The antibody of claim5

PRI CESnpFPBT AL SAar iPAbl 8N hea¥RP i AEHAPr i Skd f AP-

Qr&%g%iﬂfﬁf QQm%§c§ﬁ&mﬁgﬁk kReSEQ; LD Mgﬁéoﬁe%u as set

region as set forth'in SEQ ID NO:21, and a as set

forth im BEQIPDNREY , 2phenain Aaunst kod 16PApr deeiet My ramal or

monoel gnal, anti hody, which speci tLgal |y, bignds 0 yitro

to & repeéiing conformati ona eplfope of apppo%o?ibril

form.of b-anyl oid peptid i_l.e show ng, m ni mal

ety 0 i oRER &F Mg STorkasr 1 Mg onal

pepthal;. conprising: (a) inmunizing a mammal with the
protofibril formof b- anyloid peptide; (b) harvesting

B- cel3 s ofThsai momanralel (@)ticredt i 0§ hybrindofrashficomis a
he har%gsted

umanize monoc?&ggilghtibody.

4. The monoclonal antibody of c¢laim 2 which 1s a
human monoclonal antibody.

5. An 1isolated antibody that specifically interacts
and shows a measurable affinity to a conformational epitope
of a protofibril form of AP peptide, whereby the protofibril
epitope 1is represented by an exposed region of a ABR-
protofibril form comprising an amino acid sequence selected

from the group consisting of SEQ ID NO:3 and SEQ ID NO:4,

wherein said antibody shows minimal or no affinity for

monomer or dimer forms of AP peptide.

6. The antibody of <c¢laim 5 which is a monoclonal
antibody.
7. The monoclonal antibody of c¢laim 6 which 1is

designated 13C3.

8. The monoclonal antibody of c¢laim 6 which 1s a

humanized monoclonal antibody
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wherei n said hybridomas produce anti bodi es; and, (d)
sel ecting hybridonmas whi ch produce anti bodi es

wap@eioéiosal |y binding to the protofibril form PET/US2008/083659

b- anyl oi dpepti de while showing minimal affinity to

nmononer or dinmer fornms of b-anyloid peptide. 15. A

nmet hod for quantifying the anount of a protofibri

formof b-anyloid peptide in a tissue or fluid sanple,

conprising: (a) obtaining the tissue or fluid sanple

froma subject; (b) contacting the tissue or fluid

sanpl® wi theamamdlvody ornfyagiventtt edresf ¢hathich is a
fi I n e protofibril form of

@Qa% e Céleé&g?d%ﬁ%@?&éﬁshow ng mnimal affinity to

| ow o ecuyl P &ﬁ’c A orps af . byanyl %‘%tﬁégt i ngpﬁb“sq a
(c) quantifying ft mount of protofibri or m of
gwmdabkﬁ ﬂe@ﬁﬁd@hamnth@mgﬁﬂqﬂdaof I6e Thénpethpdl fquence as

e ti body is nonoclonal antibody
se ectegl\flwl %E éﬁg§%3£ consi sting of 13C3, ID and

19A6 17. t ectd n tQfi r
%%ld Qg%%lgégmﬁgﬁé E%Bmgﬁgﬁﬁ1%|ngéfd?%$ng%§£r181ng °
V@m@&ﬁﬂqahﬂaaw W@BthC®m@Wﬁ§Qﬁ di—&ﬁyl@mdnpe@¢1@k§equence as

gggg%#§gp h 68). ?ﬁéﬁﬁljbody or a fragnent thereof,

specCi ly binding in vitroto a

repeatJ ng nf al_-ep fi ~far
of ba%%ylgﬁ' pg%??%%gahfFe ggggﬁnggnﬁﬁﬁﬁgggaf?éﬁ%tfgﬂg °

vowi aplectlert waight danomdséhgba aMplloirdgpept rde;seandorth
t, <t hat d t d ;
QP?%ﬁ%rﬁ?W 13L N4 EBRQ De lch Gt ¥ ?Bigﬂ Jﬁi}eﬁf(d Yrp ofN% 14,

sai nt1 body “or 't rag nt thereo
eh@i mCDR3her eph férettantn 6@y IPsN@ohpcl onal anti body

selected fromthe group consisting of 13C3, ID and
19A6.13 The antibody o©of c¢laim 5 further comprising a

variable heavy chain comprised of a CDR1 region as set forth
in SEQ ID NO:20, a CDR2 region as set forth in SEQ ID NO:21,
and a CDR3 as set forth in SEQ ID NO:22.

14. A method of producing a monoclonal antibody which
specifically binds in vitro to a repeating conformational
epitope of a protofibril form of p-amyloid peptide while
showing minimal affinity to low molecular weight forms of B-

amyloid peptide, comprising:

(a) immunizing a mammal with the protofibril form of B—
amyloid peptide;

(b) harvesting B-cells of said mammal;

(c¢) creating hybridomas from the harvested B-cells,

wherein said hybridomas produce antibodies; and,

(d) selecting hybridomas which produce antibodies

specifically binding to the protofibril form of B-amyloid
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19. A nethod of treating or preventing deposition of
b-anyl oid fiber plaques within a mamal which

W@0upn6®es adm nistering to the mammal phar mackeCr/Us20$/§83659

effective anount of, at the m ninum variable region

fragment which specifically interacts with the

protofibril formof b- anyloid peptide so as to

inhibit formati on and deposition of b-anyloid fiber

pl aques . 20. The nethod of claim 19 wherein the

anti body is a nonoclonal antibody. 21. The nethod of

eéRl M2 0viwher estrovting monoolednaf fantcbody imongper or dimer
nti bod el ected fromthe group consisting of 13C3,

%@ﬂ@séﬂ%fﬁﬁpy Qﬁg BHd 4Ethod of clai m 20 wherein the

nmonoc] onal, antibody is a humani zed nonocl ona

L bty 223 PURS et Sd ofErH 3G wHdi el nHPE  of @
st anall antdbody fsngbunancpengs! onaly antishedy riuig
4. A hybridoma which sécretes an antibody sel ected

B S hePPsaplednsi sting of 13C3, 19A6 and 1D . 25.

An isol ated nucleic acid nolecul e encoding a variable

heavy(@haid®tPraghent tiet norfcticon&F afAtibedysages from a

whesei the variable heavy chain fragment conprises

the am no acid sequence as set forth in SEQID NO :7.

26. An)i sebatsd:nugl eine agi gyl ecul 1 encodiangia with an
vari abl e heavy chain fragnment of nonocl onal anti body

i@?ﬁp%ﬁ&HQﬁrﬁﬁqggeﬁﬁcﬁéﬁéeﬁéiHhﬁEIéE%¢%ﬁ%ﬁﬁﬁ%ﬂ $egdppeo the
g}_‘lc% C?Pltﬂrq% Sf%%%e %qfe (??—%{n%?g 1& oFgéPl d%EQan Baé\los ho%qlgll%; 'mi’%qmal

Xpression vector f € expression o varia
heawyi ghaid fifagoestuodr Mmesop] tomlrmanbirbdymt 3EH igep ide;
reconbi nant host cell wherein said expression vector
0%t ai ns the nucleic acid nolecule of claim26. 28. A
host cell which expresses a variable heavy chain

fragneht @famododirendliheantidbody ABC3rahef &milsaferhost P-
gﬁ&ioid peptide in the sample.

16. The method of c¢laim 15 wherein the antibody 1is
monoclonal antibody selected from the group consisting of

13C3, 1D1 and 19A6.

17. A kit for detecting protofibril form of P-amyloid

peptide while showing minimal affinity to low molecular
weight forms of P-amyloid peptide, comprising:

(a) an antibody or a fragment thereof, capable of
specifically binding in vitro to a repeating conformational
epitope of a protofibril form of P-amyloid peptide while
showing minimal affinity to low molecular weight forms of B-

amyloid peptide; and,

(b) a reagent that binds, directly, or indirectly, to

said antibody or the fragment thereof.
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contains the expression vector of claim27. 29. An
i sol ated nucleic acid nol ecul e encoding a vari abl e

wo p@bbesobai n fragnment of nonocl onal anti body 1B@BUS2008/083659

wherein the variable Iight chain fragnent conprises

the am no acid sequence as set forth in SEQID NO :5

30. An isolated nucleic acid nol ecul e encoding a

vari able light chain fragnment of nonocl onal anti body

13C3 wherein the nucleic acid nol ecul e conprises the

nucl eoti de sequence as set for in SEQID NO :6 . 31.

An expr-esdihen keétt ovf f orlatthe éXpreswicom ofha varidpbldy is
hi gty hai n.fr agnent. of pnockonal At hody 13GRLRAY o
reco |nant ost erein sald expresston vector
tontailns thd absbeic acid nolecule of claim30. 32. A
host cell which expresses a variable |ight chain

fragﬂéht @fnﬁﬁﬁ@@loﬁhltzﬂﬂﬁﬂ@@dyH13@3ﬂwh@ﬂ@Qndgabdihésn of

t th i : t f cla
RSt oh st 1 SHrEoREavy It nor g WIoR COhp fses

aonDe] Onali ngnt |tla>odythb303nawlmiagh m@@mbﬁ@ﬁtid‘lﬂl@m Nrfective
acid sequence set forth in SEQID NO :7

PRSIt et vaftalié IWldﬁfnu%alvr?rfllagéﬁerﬁegdpnrm?&@lr“&i‘iél which

§ﬁééP@Q%ME§C31H@é§£b&§”ﬁhk%est589 AN ackd seguence B-
set forth in SEQ I

amyloid peptide so as to 1nh1b1t formation and deposition of

B-amyloid fiber plaques.

20. The method of claim 19 wherein the antibody is a

monoclonal antibody.

21. The method of c¢laim 20 wherein the monoclonal
antibody is an antibody selected from the group consisting

of 13C3, 19A6 and 1D1.

22. The method of c¢laim 20 wherein the monoclonal

antibody is a humanized monoclonal antibody.

23. The method of c¢laim 20 wherein the monoclonal

antibody is a human monoclonal antibody.

24. A hybridoma which secretes an antibody selected

from the group consisting of 13C3, 19A6 and 1DI1.

25. An 1isolated nucleic acid molecule encoding a
variable heavy chain fragment of monoclonal antibody 13C3
wherein the wvariable heavy chain fragment comprises the

amino acid sequence as set forth in SEQ ID NO:7.

26. An 1isolated nucleic acid molecule encoding a
variable heavy chain fragment of monoclonal antibody 13C3
wherein the nucleic acid molecule comprises the nucleotide

sequence as set for in SEQ ID NO:8.
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27. An expression wvector for the expression of a
variable heavy chain fragment of monoclonal antibody 13C3 in
a recombinant host cell wherein said expression vector
contains the nucleic acid molecule of claim 26.

28. A host cell which expresses a variable heavy chain
fragment of monoclonal antibody 13C3 wherein said host cell
contains the expression vector of claim 27.

29. An 1isolated nucleic acid molecule encoding a
variable 1light chain fragment of monoclonal antibody 13C3
wherein the wvariable 1light chain fragment comprises the
amino acid sequence as set forth in SEQ ID NO:5.

30. An 1isolated nucleic acid molecule encoding a
variable light chain fragment of monoclonal antibody 13C3
wherein the nucleic acid molecule comprises the nucleotide
sequence as set for in SEQ ID NO:6.

31. An expression wvector for the expression of a
variable light chain fragment of monoclonal antibody 13C3 in
a recombinant host cell wherein said expression vector
contains the nucleic acid molecule of claim 30.

32. A host cell which expresses a variable light chain
fragment of monoclonal antibody 13C3 wherein said host cell

contains the expression vector of claim 31.

33. An isolated wvariable heavy chain fragment of
monoclonal antibody 13C3 which comprises the amino acid

sequence set forth in SEQ ID NO:7.

34. An isolated wvariable 1light chain fragment of
monoclonal antibody 13C3 which comprises the amino acid

sequence set forth in SEQ ID NO:5.
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