ANTI BODI ES DI RECTED AGAI NST AMYLO D- BETA PEPTI DE AND METHODS USI NG SAME
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This application clainms the
priority wenefddi7mb U.S. provisional application serial pooas268/02834 494,
filed July 30, 2004; 60/653,197, filed February 14, 2005; and 60/ 676, 093,
filed April 29, 2005; all of which are incorporated herein by reference in
their entirety. FIELD OF THE | NVENTI ON [ 0002] The i nvention concerns

anti bodi es jyg_ ] W’?t @\t‘,{ ITR¢ ¢ ' ERNCODINGse of
such anti bolélpegmiﬂrmlge rggpmsn §Iai?lﬁ’/%?j%!g\e/2’n %Lg[': I seases, such as

Al zhei mer's di sease. STATEMENT REGARDI NG FEDERALLY SPONSORED RESEARCH OR
DEVE'-OP'VEFFEIHWEED A'?"A—'E)I?RPJ!\W@W ANPAPESGANC AE FHEL DNVENTI ON [ 0004]

Al zhei nmer’ s di sease I's a degenerative brain disorder characterized
linically b ] [ men deficits, fusi.@n, gradual physical
Get or i or at 1 dHOBHAiciPPEranyS Hakthte Ao olinaEary BT oA SEpe
| dwi d f ted,by. Al zhej ' [ . J ' ted
o O e e LB B e A PR RERRF L0
'S charackeimbi ekl BAMIdLCE: Mgl diil PISCBikdIEddbnRiRsapeias! on

cortex, | IC syste asal “ganglia. The mmj or constituent of these
pl aques i prAMIbR Palest ApRRAibHSeriANo. 60308303 SlkdAaush®ay2@eR. product of beta
anyl oid precursor protein (bAPP or APP). APP is a type | transnmenbrane
gl ycoprotein that contains a |arge ectopic N-term nal domain, a
t r ansmenbr arf@0oyEhin, disvhebuge setatel oy popbssry telGision rudal siguials. and,t morat i ve
splicing of the transcript of the single APP gene on chronosone 2 1 results
i n sever apaitisulady.te en¢ralingfietevision andihaignalsins trapsmigsipho aci ds. [ 0005] Ab
appears to have a central role in the neuropathology of Al zheinmer's
di sease. Famlial fornms of the disease have been linked to nutations in APP
and the pBAGKGROIINEs(Tanzi et al.. 1996, Neurobiol. Dis. 3:159-168;
Hardy, 1996, Ann. Med. 28:255-258). Diseasedlinked nutations in these genes
result in i j: ' ¥

r@g?ﬁsﬁgl l?ﬁgﬁiﬂg %hrr%F g?%es% Pﬁdé%ﬁ@ﬁ%@ﬂ:e?%f fhe FRAGPE oA uniddBons

pr edom nant aques. reover, inmunization of
transgeni goMigsibhaddopiar£XRIBRSS fér Ghe IRASMIskioRkedd BtEpEbh oF Rtered hudifHomi t h
human Ab reduces pl aque burden and associ ated pat hol ogi es (Schenk et al.,
1999, Nat wlevidon).: THRshndard W xQBficlddle FCarwoBpléstingDET-a0, aadris nfted caled ol of
antibodies directed against Ab also reduces plaque burden in the brain
(Bard et BITSC 24760, thiatonmeittbe dviiiinerég@ed 90)6sy8tem. WORONAYD EBdS chagpel

00/ 72880). [0006] It has been reported that Fc-nedi ated phagocytosis by

m crogl i allelewision Hwadbsysteeer ophages is inportant to the process of plaque
clearance in vivo. Bard et al., Proc. Natl. Acad. ScL USA 100, 2023-2028

2003). Ho it h | t th - Fc-.nedi at ed hani
bro i ol vedOPhIchier s STSimaropa: Tosdati GisvEIPh Mo tRR ARy POBR kar
t al., J._ Ne i .. 22:7873- 7878. - . T
33: 3532_ 88%1#%%%%_51%%@&%%%@ 8 ﬁae‘%dé%&teﬁeté’rag‘ Ic())rrg lf)dr‘\é%:/ﬁl’1 %‘Zgﬂsén 1f)sr1 Omi si ng
approach {p Qn&ép%ﬁtﬁéﬁ\?\j El%i%n&laﬁﬁ&y,eé}{d! fé@ei%r,s'%aﬁ%ﬁ%a @rdﬁ:t;ecﬁhé QA8 Sccliaiepyer

human clinical trrals a vacci'ne 1 ncluding wer e suspended due
t o nMeni NgeQREG bbthi &f thebd) cRandERS €In 6fdePab irfdtk She POUPY eireinedl that the
Neruol ogy 61:7-8 (2003); Ferrer et al., Brain Pathol. 14:1 1-20 (2004). It
has been wepgnis€on ttandardds Sdongpatibletiwith@kistng wiohbplamidtetesisiomszks (s@paningj c
anti-A(3 antibody results in a significant reduction of mainly diffuse

anyl oi d, Bbuotheretocissthatrméomcreesivers 8& capabbaoefaepreilesiohamepnropiiie moagplamsy in
transgenic mce that exhibit the age-related devel opnent of any|oid plaques

and neur ogedjersignahfiosn thesnaye typeaef watea fraadeashy tBe & 1a(g ropmilse ¢ @il ar
to that observed in,the hu D brajn. Pfeifer et al., Science , 298:1379
(2002). | EoPREchBBiFhsksGwetked fPhite EYhiadio Sorigh StsréPe[b%Pn@f%ﬂ*ﬁi gyidio

angi opat hy. -associated m.crohenorrh LN APP 11 i ]

passi ve i ﬁﬁé}%@ﬁ FHh W(ﬁ? Wit}ﬁ’8d§wdﬁlg%aé$g% $%mgé%n§f %nzfy@gﬁjc}ﬁfgrse e%@ﬁ%bnt on
ant i body -ggﬂ' i hted.ferms of anyloid beta peptide. Racke et
al ., J hb&&%SC|%h%§3%§%4%§%R%f 55&£Passive i mmuni zation with anti bodi es
agai nst a peptide conmponent of an anyloid deposit, which antibodies are
devoid of Fc regions, has been suggested in order to decrease the risk of

i nflammati on. WD 03/086310. There renmains a need for antibodi es and ot her

i mrunot her apeuti ¢ agents directed agai nst Ab having i nproved efficacy and
safety profile, and which are suitable for use with human patients.[0008]
Throughout this application various publications (including patents and

pat ent applications) are referenced. The discl osures of these publications
intheir entireties are hereby incorporated by reference. BRI EF SUMVARY OF
THE | NVENTI ON Section | [0009] The present invention provides nethods for

o, N L I . o o ) . -

-




pl aques are in the brain (brain tissue) of the subject. In sone

enbodi nents, the anyloid plaques are in the cerebral vasculature. In sone
enbodi nenwve,20ddma7apyl oi d accunul ation is in the circul atoryssystenss [ 0014]
The invention al so provides nethods ot renoving or clearing anyloid plagues
and/ or anyloid accunmul ation in a subject conprising admnistering to the
subj ect an effective dosage of a pharmaceutical conposition conprising an
anti body that specifically binds to a beta-amyl oid peptide or an aggregated

formof a b%@;fyg)é&gggoﬁgpeﬁéﬁﬁon? cefreRUIMEhe AbhdguERGREY 18 $bif sRALL DOdY.

wher ei n the"an as_ inpaired effector function. I'n some el i ménts,
the anyl Q:'oﬁsi?tihﬁg%@ﬁleaaﬁ&iti'oﬂ ofike PERIAAd RRE1R SRerbd SigHAY. Steréd1Bappyld re&iledi some

enbodi nment s, e anyloid plaques are in the cerebral vasculature. In sone
enmbodi Nenfefoct bh® denplioih@ wakukeISai anl e Différdire Gignals, atcompbisyg tthem tp0015]
The invention also provides nethods for inhibiting the accunul ati on of Ab
pepti de iextracttths stiginglostereo Befignd Bighhsignalg. t he ti ssue with an anti body that
specifically binds to a beta-anyloid peptide or an aggregated form of a

bet a- anyl oi d peptide, wherein the antibody has_inpaired effectqr function.
[0016] The {Qﬂ%éﬁfpbtﬁalﬁnwlqﬂs theiSassigral dBaetiioroduass ths gumb FNEATIsUEdSch as

Pl e ; : SO b . ep!

2 ni ot rERYIRg ToEPHENG B ECT ey b SRFTEs AR BP O an (RO
ifically bi t t a- ! [ .

2Pecl 11 ColloabhRF Ryt REARIANARL S RSAL e A ARaL MR RTIGE &

the antiQpdy. Bfﬁ%rﬁg@%%tggl isElicﬁ%ﬁﬁaa&ég?&mdqmseliﬁcréége@bf@wgemmvég arldh@

accunul ation o e Is inhibited and/or reduced in the brain. In
sone enbodidkBA! Becabfte tHeOXdwE s8bdaBedrSis AbcAR Peitfer dRorartke iathil Ratrixesaceiterr
reduced. Thus, the nethod of the invention can be used to treat any di sease
i n whi chaapendyathae theSunf\br pend sigeal] sdditiestnoiseis istsdeed edo tleudiffeasnce

Al zhei mer' s di sease, Down's syndrone, Parkinson's disease, and .

nul ti - i nfchestel dewerniaint G@1EtovEnsl dteree signah Ialmeypricpmstacereihigs this

i mproving_cognition or reversing cognitive decline associated with di seases
associ at déFing ppisa hastarigicpisaders ghe pgreopsignal ipg Bewsy 1Q feeet A6 IMPHEMFRS' s

di sease, .conprjsi inisteri t he subject an effective dosage of a
phar maceuirosd Bb gL i B edhn FSEhy e SRkt SaSre Rl Seltd AfRs  nae
to a beta- | oi.d i.de an aggregated form of a beta-anyloid peptide,
or a po|3%ﬁ§%:8 Féﬁﬁgﬁ%%ﬁﬁﬁéhthe anti body, wherein the anti body has

i mpaired effector function. [0018] The invention also provides nethods for
treating or gﬂf(ﬁ! aiid Hekelll SHASEResAERAGH & RAIMTY nd¥ kQiudisieaREel a0k B,
conprising adm nistering to the subject an effective dosage of a

phar maceWongihy @epesdped thekyBie) 3 dfghadonapindgdype, batpiyiegad ¢rwati¢nyani nds
to a beta-anyloid peptide or an aggregated form of a beta-anyloid peptide,
wher ei n tdeeodat iThe dycodenpddptiedly dilteFscthe Byffenencsi ignah piar fodtansmiskionrsodhat
natural Iy occurring Fc region, wherein the variation results in inpaired

ef f ect or tusmpliide and firsprencyneangentevills upem deepdingiapproptipishy bidet iamagat)i body
causes | ess cerebral m crohenorrhage than a?ﬂ%nistratio of _an antigody
wi t hout tMass/RiFkest ymAuringihe SanpBisyER PI9Ess fecofercsarrictes PPt 8Yan Ab
pepti de or an aggr ted for f..an.Ab tide .and £onprises heavy. chain
const ant FEgIB% %%Faﬁ ﬁfpéechégn%% B P@%’ng%%&n%ﬁi IBﬁorfg))l/nrg?nssgmgetﬁﬁs%o *$8r any
of the net i el n sone enbodi nents, the pol ypeptide
conpri sesaJaaS][g anugglegc{eg}?@.gégﬁglodﬁgtegﬁ nore CDRs) derived from anti body 9TL or
its variants shown in Table 3. In sone enbodi nents, the pol ypeptide
conprises a ST GrstenPAlo Q¥R b BebdNdnty Adib PeshrimaihB(HA afG

[ 0020] The gﬁgﬁgggsggnd %%Iypeptide used forsihe met hods oﬁﬁgigg?ﬂ%gntion
speci fi cadd y¥ddaisrhl nfor@PhdMic Pebirhattonothadnelagfpneget ad choy programmiAd ipept i de,
but have inpaired effector function. In some enbodi nents, the antibody or
pol ypept i demasivaddngaage( adading seragndot the blind emethenbatficas ritls, SAPehame] sody or

pol ypeptide is not a Fab fragnent. In sone enbodi nents, the antibody or

pol ypept i also isescaplible tejaddeéd neiseiduriag threasiepsts e so [theo 2bx-Tj\ neisgereduction
enbodi nents, the anti body or .the pol ypeptide co i Ses heavy chain

const ant §YE§ITOIS UupRdP ﬁ@cqﬂ‘éﬁﬁﬁ Fi%‘%ﬂ’déf}fee%‘f%i;hafnﬂﬁ]eﬁ ‘gﬁ[ a%ﬁ% ?@Ffﬁr“f nﬁ(ggtwo chain
constant region conprises an Fc region, hi sone enbodi nents, the
N-glycosylation in the Fc region is renoved. In some enbodi nents, the Fc
region conprises a nutation within the N-glycosylation recognitionsequence,
whereby the Fc region of the antibody or polypeptide is not N glycosyl ated.
In sonme enbodi nents, the Fc region is PEGylated. In some enbodi nents, the
heavy chain constant region of the antibody or the pol ypeptide is a human
heavy chain | g&a constant region containing the follow ng nutations:

NN NS A . NN LNN NN A - Y M




conprises the variable region of antibody 6G or an anti body derived from6G
descri bed herein. In sone enbodi nents, the antibody or pol ypeptide

conpet i tiwel2agosd/nhsobi t s bi ndi ng of anti body 6G and/ or antclyagyosn27434

pol ypeptide derived from6Gto Ab. [0825] Admi nistration of antibody or
pol ypeptide that specifically binds to an Ab peptide and has i npaired
effector function may be by any neans known in the art, including:

i ntravenously, subcutaneously, via inhalation, intraarterially,

intranus%y %kly, intracardially, intraventricularly, parenteral

i ntrathec y, and intraperitoneally. Adm nistration nmay be systemc, e.g.
i ntravenously, or localized. This also generally applies to pol ypeptides
and pol ynucf®rbi ¢8s Bfsc Rpstédviedetiofed {0PRR]deTARIG Rip@ELsT eifreaionablpr ldyh des
pharmaceuti cal conposition conprising an effective anmount of any of the
ant i bodi efdetity, pad ¥parhiideerfohaincs pac bé jeailtified withdthbse parandbtepdpdititemaly an
aggregated formof an Ab peptide and have inpaired effector function, or
pol ynuc| estd theseasnuatie nualithef audio deliviesssysienso lly paicilde stereprfgparation is of

phar maceuti cal acceptabl e excipient. [0027] The |nyention, al so provides
kits and owgoBPeLtangs. %’dﬁ%rthaéitgg dghivergrd Brreppiidits teemaBntsasa™: %5 n‘%‘e
conprisin n effectjv unt of any of the antibodi es or pol ypeptides

t hat spe eWé@HF?V“H%hﬁﬁggggﬁgﬂﬁ'peptide or an aggregated formof an Ab
pepti de and have inpaired effector function, or polynucl eotides encoding
the ant i bodygs oph ARKIPERKLAGS ordlh 85 ltiidif badBRANE | dhiphiibiBly Wil RidhAg kagi ng

and provide appropriate rnstructions, are use or "any of the

met hods qﬁéﬁfdh@ﬁ’i@ 0T Gbhals [(RO3BISTNGstbAY 81BN badadeasky @VEEaSsigndTedddod of
produci ng a therapeuti ¢ humani zed anti body for treatnment of a di sease
associ at egifkdride 3iphbRicdcld @poaidt BorfthAbripep! Left and Ripkt frdi signilsa At the
humansubj ect, conprising selecting a first hunmani zed anti body t hat

speci f i caletaivdy thd SutncandDifferenielsignainare atconrtinggl toecorer andgepnedade the beft
antibody to provide a therapeutic humani zed antj body having inpaired

ef f ect or dndritightosignals. Agoueate weoyrsy by itk repgiNenndRar BeHlanbbeeFo vess Btithagpof |

[ 0029] The inventign disclosed herein ncern nti bodi es that bind to
C-t er mi nuEeTee S&B‘i‘r?ﬁ%p‘é‘ﬁflfsdéf t E@IF%‘SI\@%GIESIHSﬁ%@nﬁﬁen&?ﬁg‘fz‘é 351& TREZOPEi ngl y,
in one as

he iy \ hod ) | q

g S e R e R S D A e

PTA-6124 é}&%@%ﬁﬁ gfe%éeal Qﬁﬁsf@r%ffe&b@g HQﬁr?e‘aqﬁ efree80, Ale BHEC BEAYMH IS AR uheaNd
ain va e S0 are s he

i ght ch rra region own In Figure 1. T

conpl enentyakdut-yeideh ¥t RillRs L&Y RN jEsERRPoRUdrb O Bspatition it B dygr@ddtion of

(i ncluding Chothia and Kabat CDRs) are also shown in Figure 1. It is
under st oogthémiatpoktahtefI RIS BarbMerfyinpAdingOfequenentespense edjstortian a8 Hynamic
enconpasses sequences produced by the expression vectors having ATCC
Accessi onamdjdguddIctutit4 and PTA- 6125, and/or the sequences depicted in
Figure 1. [0030] hi another aspect, the invention also provides anti body
variants of 9TL with am no acid sequences depicteg in_Table 3. 003%& I n
anot her aspd@Q11] The qualig afitemrecavesed aAFisEaal Qi ﬂ§?ﬁ@“£nﬁh%@ﬁ%ﬁpy a

Crmboal morite VRO g ARet bY i B Sehdh agpnneedlbr Bt e M BRERY ner
nbodi he f . ' ; [ 9T :
another - erisarten FEXERE 5k fle NP SenfIF HinGndhl B PN irnol BB, o

a |ight C{iaic@ﬁg@d/ Bbwivdredvr Ghaid) cRiraliBEstRBLWHP ¥ Rds - as! B k@it JRORIRST
’ e bl

enbodi nen f ragment’ contains one or nore variable regions froma light
chai n andjy@cuadi@ajidt & BE WA résgedfittgﬂfe%teleo Left ¥ed Ramkiagsls.enbodi nent ,

the fragnent contdi ns oné or nore froma light chain and/ or a heavy
chain of the antibody 9TL. [0032] In another aspect, the invention provides
pol ypept i degoqMh)iThe BESC etandayl defineda] afi thendritivatl fijtersdngeinss ofgthemanalog or
more of the following: a) one or nore CDR(s) of antibody 9TL or its

vari ant s Shevwransfer fiabliens3 Wiile iCbRerBally prssibhectoldesigy a digiiehiilier saithat Bidlry oTL

or its variants shown in Table 3; c) CDR L3 fromthe |jght chai.n of .
ant i body @¥magnitpdesorheparrsponspeiihe digital filter matclps that eﬁare@r@iog ﬁ?ﬁ the 1i ght
chain of antibody 9TL or its variants shown in Table 3; e) three CDRs from
t he heavy chain of antibody 9TL or its variants shown in Table 3; f)
threeCDRs fromthe light chain and three CDRs fromthe heavy chain of

anti body 9TL or its variants shown in Table 3. The invention further

provi des pol ypeptides (which may or may not be an anti body) conprising any
one or nore of the following: a) one or nore (one, two , three, four, five,
or six) CDR(s) derived fromantibody 9TL or its variants shown in Table 3;
b) a CDR derived from CDR H3 fromthe heavy chain of antibody 9TL; and/or

o NSNS



or H and wherein Al 1 is Aor S; and wherein KI 2 is Kor A (b) a CDR2
region shown in SEQ ID NO 7; and (c) a CDR3 region shown in SEQ | D NO 8,
wher ei n Livoizsodn173N, C, F, V, K, S, Q G S; wherein GBcCirajsehoss27484 T;
wherein T4 is T or S, wherein H5 is Heor L; wherein Y6 is Y, P, AWQ, M
S5 or E; wherein V8 is V5L5K5H5T5A5E50r M and wherein L9 is L515T5 Sbor V.
[0039] In sone enbodi nents, the antibody of the invention is a human

anti body. In other enbodi nents, the antibody of the invention is a

humani zed i body. . ln so enmbodi nent s, .the antibody s nonoclonal . In
Come. enboBf e K TS 45 Rl OISR aotoeS Pl Sp B ek e
enbodi ne : ag}% i LS.Substantially pure. [0040]
The heav léﬁgﬁﬁ%lons]gﬁgéygg%gﬁgg%pgﬁ%Hgﬁ@f %%ies may be from any types of
constant region, such as |gGl gWbl gD51 gA5and | gE; and any isotypes, such as
119G, 19&, @GP Wi do lc8fahenda884 Hters, kit S0E peFHDEHNIE BF She fbeveadt kipasly
conprises a nodified constant region, such as a constant region that is

i mmunol oginepkhfferidaanatidalii dhus, hetatefese, dar dlicatdtive hasrbeml togise alnhpler digitdl, and
is used interchangeably with the term"having inpaired effector function"),
e.g., doefltapand eithgyeaccensrtht eeduned aedid peddrmanse or add additionalstommehsatery

anti body- dependent cell nedi ated cytotoxicit% (ADCC), or does not activate
mi crogl i aketyverksopmabyrBotieferm of allmassclilias.da atteegt treaqrschydeast seme ef the

S Sl e, 0 00 R R S
Feg on conpin iRyt P ol PERPE AR Prai RRadgnih PR P SSRETI T, aci o

number i ng, W 4 &t £E %PﬁﬁnitCQntrﬂﬁler}iﬂlt H¥R& AR IHANE Age Foh- mdment @uUNOl .
(1999) 29:2613-2624. Tn sonme enbodinents, the antibody conprises a constant

region o &oﬂng@dgﬁmigsamgighmecméﬂtpﬁmg cﬁmﬁaﬁsiaﬁﬂﬁ netldBE 224 h&3bsakily a
P233V234A235. In still other enbodi nents, the constant region is

agl ycosyl amgdofize, ddd donlot ddgfugietystydciitthefilter lerrosmstheveniods stemdlschanheoeanst ant
region is aglycosylated for N-linked glycosylation by nmutating the

ol i gosacctmei de attachnent residue (such as Asn297) and/or fl anking
residues that are part of the N-glycosylation recognition sequence in the
constant region . In sone enbodi nents, the constant region is aglycosyl ated
for N-linked glycosylation. The constant region may be agl ycosyl ated for
N-1i nked SUMBARY iQF EHE RISCEOSUREDY expression in a glycosyl ation
deficient host cell. [0042] In another aspect, the invention provides a

pol ynucl eot ig@lmﬁ T@L&Brcféﬁ?efbﬁtgiaﬁ%@k I EING4RL, RGeRviRRh ¥NE6lsRRk] dRogdCcdi ng

a fragment or a‘region o anti body 9TL or iIts variants shown in Table
3. I n oneperbedinBpkamplee tHat asHeRD bddiSiodal| safiplesGhi 91 s@h sidhal eincRagytRTL. I n
anot her enbodi nent, the fragnment is a heavy chain of the antibody 9TL. In
yet anot hempisiadsihe tumtdignal. rdgneni sigmib rgiresenarike oum wb p éeft alidnabll digitdgi ons
froma light chain and/or a heavy chain of the antibody 9TL. In yet another
enbodi nenaudid $igndl eagaeight dennelidigitabpediosigmek e (i.e., one, two, three, four,
fi e, six) conplenentarity determ ning regions (CDRs) froma |ight chain
and/or a heavy chain o f the antibhody 9TL. [0043] In anqther_ aspect, the
i nvent i on i $V& Sh&r grrranRastingrl. hasslevsiRagudie sigar) e %ﬁ%mcy%ﬁga@ther
pol ynucl eoti de .t hat .encodes. for. antibody 9 or its vari.ants shown in Table
Y cone- e et B AR50 SRR o TouR UG HEIEP SE Lol ARy o SERPS ¢ he
pol ynucl eQt | . ' Q - t her
tr%{e oq‘ntﬁe él?l%ilgﬁcé Eﬁ§§5 The dﬁrgnc%@ggagggtgelugﬂé?ls%btrgcqgﬁﬁf okxﬁ 9 2

aspect, e 1 nvention prévides polynucle S encodi ng an

ant i bodi 1 j : i : ; 4 ; I erein.
0045] 1 e B Bl em e

expr essi ogth@Ndhe Eﬁﬁﬂd@ﬂnﬁﬁ@l@@[@)ud@@dndiﬁﬁ tha€ &drh$the WFpdhiaghd) digiayadlio §ibeal

pol ynucl eoti de di scl osed herein. In sonme enbodi ments, the vector isr

Db. 9TL. hFadahéaghtruhadeCdigdial akdid\sighaldo produot tersuendigutil nfhe satiihmay etsbor i s
pEb. 9TL. hK havi ng ATCC No. PTA-6125.[0046] In another aspect, the invention
i s a hostsubthdt theolefirind right audposigmlcfremicackeotbecio irodpce the dfferepee signal.badi es
described _herein. [0047] In another aspect, the invention is_a conpl ex of
Abi - 40 boligitiel Bijtenmey slsgpedmeludad indhe eneperfpsrespiging the urswpaled sumstzal | n
anot her aspect, the invention is a conplex of A 1 40 bound by any of the
ant i bodi es or pol ypepti des described herein. [0049] In another aspect, the
invention is a pharmaceutical conposition conprising an effective anount of
any of the polypeptides (including antibodies, such as an anti body
conprising one or nore CDRs of antibody 9TL) or pol ynucl eoti des descri bed
herein, and a pharnmaceutically acceptabl e excipient. [0050] In another
aspect, the invention is a nethod of generating antibody 9TL conpri sing

o - b1




[ 0056] The invention also provides a nethod of renoving or clearing anyloid
pl agues and/or anyl oid accumulation in a subject conprising adm nistering
an ef f ectwoeoebnaawe of a pharnmaceutical conposition compciraise@saer4ant i body,
a polypeptide, or a polynucleotide of5the invention to the subject. In sone
enbodi nents, the anyloid plaques are in the brain (brain tissue) of the
subj ect. Li sone enbodi nents, the anyloid plaques are in the cerebra

vascul ature, hi other enbodi nents, the anyloid accunulation is in the

circul atog ellﬁég/r%%s%g]sark g?mgt%z g@&?ﬁ%lﬁ&%b%sggté!ilgh.érﬂc‘!tgﬂgtltcg B H:QYdide 8 8, Mekhod

for inhibi e accu 0 e in atissue conprising
contacti | inM isoPRdYreREives felupPRRipl&rdiekrdnbe sighyeant i on.

[ 0058] Tﬁ%m§%%é%¥?%ﬁﬁg*%596?%€?g§§°§9hethod of #%Hucf%g Ab peptide (such as
sol ubl e, phicH@¥Bhirease Sartlslp e isad]ebred Mhsddrontdherabiesibtivsoff tharconmpaéssod Tk
conprising admnistering to the individual an effective anount of an

ant i body televaiquobydie pdigids mdy tomapiynwitht vamus| teleyomme standatidsreucls ,ast the
accunul ation of Ab peptide is inhibited and/or reduced in the brain, In
some enmbodiordeast Television Sybtemef prmpritieeoB TAS ) piandade ther A2/ Znwiten se@dafdihsr
reduced. Thus, the nethod of the invention can be used to treat any di sease
in which %k%uﬁﬁ@%@ﬁ@ﬁ”éﬁ“%ﬁmﬁgﬁﬁf gmﬁs present orsuspected, such as

Al zhei ner' s di sease, Down's syndrone, Parkinson's disease, nulti-infarct

dementia, m nitiye i i rnent., re amilQf.d; ' :

[0059] The i[ﬁlg{ﬂlgﬁr? Breondapse S*’ﬁ@ﬁn 43 %&%ﬁaﬁﬂl&‘ﬁ%ﬁ 0V ﬁ?egggﬁﬁuﬁgﬁgl gl
reversin iihd L OFASSOE! AR dihdbod] BRI EFARE sibbito
anyl oi d é%§%%f£%¥&fgﬁg#%_t e brafh ofzan iﬁdivi ual? sucheag'AFz eimer's
di sease, GERRId GNPl of eid adfcaicelsigeal. | Tae doFagceofigial phaEsameettel cal
conposition conprising an anti body, a pol ypeptide, or a pol ynucl eoti de of
t he i nvendubgaction dffvae bfithie Véftctainnel AGI6D hudinwigaat frivodirehf cloahylpbgitdl dedio or
pol ynucl eoti des descri bed herein nmay be used for the nethods of the

i nvent i onsigdah fimonthe@ttisodi nents, the anti body is antibody 9TL. [0061]

Ant i bodi es and pol ypeptides of the invention can further be used in the

detection, diagnosis and npnitorjng.of Al zhejner's di sease and ot her
di seases as iQ)Q:]%&tI’é Png; gmbodingite ﬂh%gel%‘FSlBlAFalﬁg& 8&%333%85“5%}% Q0 s

syndronme, and AIDS. The nethod conprjses.caontactin i f atient
suspect edaw%q’i &QTSFI’E;‘I’_E?F ﬁ@f @ﬁe‘%ﬁ)a(@fé%ﬂwﬁrlgtos&} on %ﬂ?@%%g%??@% § ?/88 t he

| nventi on a%nt?f &gtsﬁﬁlrglélai]grw&m @fgngﬂﬁa)% ?éf)%seﬂﬂc th@‘@u@.rofmﬁ Iﬁeﬂj bﬁénﬁéls?l {tﬁm t hat
of a control or conpari'son speci-nen. ‘1 n“some enbodi nents, serum | &vel of
AD i's Waﬁﬂﬁ@ﬁgﬁﬂfaf%& fheaibiht AfdnREl AL BhEb sRhhP THefelaMsidAkididRigaal dfeedyr; and
any increase of serumlevel of Ab is assessed. [0062] Adm nistration of any
ant i body @gy BRb Y@Riel dt@niPredsbiethhneesivésthe upaplet iffomyncesipmal nhich the t he
art, including: intravenously, subcutaneously, via inhalation,

i nt raar t eincehted, sainpler mtamaubasdlgeted basediomclahiradténjstics of thawempreassarl ar | y,
parenteral, intrathecally, and intraperitoneally. Adm nistration may be
system c, egg. i ntravenously, or localized. This also generally,applhgs to

pol ypept i ded0@k#d Inersaadance atithaenptis asprst ohtherdipdesurs. Gosisyision AR Rien
aspect, the invention provides kjts and cponposjtions cqnprising any.one or
Tore of { HECRBIELIIET BhADIETBIr BB RS O HgREs SRIES It dr P ARy o
sui t abl e packagi.n nd provjded w th appropri i U L}Q : are usefu
for any roﬁﬁé‘?ﬂg‘?ﬂg‘aE‘%é‘é%ﬂﬁ%%%&%“&&%%@% IE”I o0 g%n E SEVERAL
VIEWS OF THE DRAW NG S) [0064] ; Figure 1 shows the am no acid sequence of

t he heavy chgg rd.ab LON : | & i i e
regi on \(/éEQl’t?gblllé?Z%n%o%rﬁ?i@gg%t t%ﬁf%%%&%ﬁ? %% g?alt ér%%%zﬁgﬁg rhilérfﬁg)ﬂocﬁgi et ext,

and the %@r%p%l&rﬁaﬂﬁd?ﬁhée?ﬁﬁhditﬂiﬁl 3nnpRs a6 lacongsibsiud esrsion of e heavy
chain and |ight "chain variable region are nunbered sequentially.[0065]

Fi gure 2 sdeondargpidio peodranpigigl of inamnbichihe gadple ry qfelt catepressepeedondary. Ab o
peptide was i nmmobilized on the SA chip. Mnoclonal antibody 2289 and 9TL
Fab fragnantio p@ramdkigaah), each of which was preincubated for 1 h with 10
mM vari ous peptide (am no acids 28- 40, 1-40, 1-28, 28-42, 22-35, 1-16,
1-43, 33-40, 1-38, or 17-40 of Ab) or no peptide, and S. t hen tlomeg onto
the chip. BilARUdn eecardancantifthenrphar Aepact ag therdiselesurenaislarisiurysia Sigp
pepti de was neasured. [0066] Figure 3 is a graph showi ng epitope mappi ng of
anti body 2H6 by peptide conpetition. Abl-40 peptide was i mobilized on the
SA chi p. Mnocl onal antibody 2289, 2286, or 2H6 (100 nM each), each of

whi ch was preincubated for 1 h with 16 nM various peptide (am no acids
1-16, 1-28, 1-38, 1-40, 1-42, 1-43, 17-40, 17-42, 22-35, 25-35, or 33-40 of
Ab) or no peptide, was flowed onto the chip. Binding of the antibody to

i mmobi i zed Abl-40 peptide was neasured. [0067] Figure 4 is a graph show ng
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over uninjected side in the frontal cortex and hi ppocanpus after
intracranial adm nistration of the control antibody, 2H6 anti body, or

degl ycoswetee/drdoant i body. "**" indicates P<0.01 as cegparseasorsshe
control antibody. [0074] Figure 11 shews i mmunostaining of Fcg receptor in
t he hi ppocanpus of a nouse after intracranial adm nistration of 2H6

anti body (A) or deglycosylated 2H6 anti body (B). The bottom panel shows
that the ratio of the average area occupi ed by Fcg receptor positive

staining of inj.ected side over, uninjected si b0 f & jand

hi ppoc an‘;ﬁﬁ‘go‘&aqitlﬁcﬁuﬁﬁﬁtar SR @Ft Bl ngglaatslg%cgﬁgé g"tnﬁgtﬁ% cs){rllrg)lrrgoflaal laeng(ir ody, 2H6
anti body, ..ot ,degl t hBRMAudio sional A £8503 a850iaRH wWish flenpar ed
to the codﬁgq%lau%ﬁ%éfgg%%.%a[elg%ggﬁ ar&@fg&ll}?fe?ﬂl% lsohstl)%l\}s im’run%lgatgai ni ng of Ab

pepti de i baReSAmRYSH ahd 3 HPESRPiIdRS sibAdls. aTheBh@ldendlsd Midtdeatanon of
2H6 anti bdoig%/&?%%] or degl ycosyl atgedg%% ant i bgié%/l (B). The bottom panel shows
that the atdngplafthitiBsceabagiensrsamples dntpiaaculput flgngadithe wenmseriorinergasef

i njected sideover uninjected side in the frontal cortex and hi ppocanpus
af t er i ntthas#amplcaite aflthervugut aigneln of the control anti body, 2H6 antibody, or
degl ycosyl ated 2H6 anti body. "**" indicates PO 01 as conpared to the

control antibody. "*" indicates PO 05 as conpared to the control anti.body.
[0076] Fi gui@ﬂ%lghm@andl@ﬁmaﬂfi%tekwﬁ*m w@wg&geawﬁﬁg signal BerO&talefly or

i nt ial admnistrati f. 2H6 anti.baody (A :
ant | body VB TR oo Ihe kb et o Radraufio, SR RS LERRRIEIE, |

occupi ed bg tlh%Sf | avi ne-S positive staining of injected side over

uni nj ect e éﬁla in the frontal cortex and hi ppocanpus after intracrani al
adm ni stration of the control antibody, 2H6 antibody, or deglycosyl ated 2H6
antibody. " *7607219h G8lRdarile WiflParkiné o6 tHeOdibdesueq Nt tellvistort auatdelyignfl0077]
Fi gure 14 shows “epi tope nmappi ng of anti body 2294 and 6G by ELI SA. Vari ous
Ab pept i dg&oUBr Bclud¥d klrh@etthan suzhd: S4iglad beociatadtwitto tHeesmmef & léfhchavpacled f or
1 hour with various inmmobilized peptides. Antibody 6G bound to_inmobilized

Ab pept i déigitwlenedioesimual end usiight domneldigitahevdia signspaneRpsesd#pd athe the
secondary anti body. Antibody 2294 bound tQ i nmobilized Ag pe ti%fs. re
measur ed disferapcgbatweanthe lefiand rightdigitahgadie élgﬁélﬁhal}ﬁé%\wn fES9GHH YERG n and

i s HRP conjugated secondary antib . "NB" ref.ers.to no bindin ect ed.
The nunbefesondary padieGregrAd (hanesl- 9@%9%}00 &{S‘Oé@lu‘?eépafle%péﬁafmé%rs%? ggltrsl%rgs at

450 nm DETJTALLED DESCRI.PTI ON OF THE | NV 78] : ' '

di scl osed2¢BHeH Sﬁ?’B%SQd‘éIEO %ﬁ%%%i sé%naénogl\%%lqyg{é%%i @Jelsn flzﬁlgé[ 'ﬂ%«f%ﬁh@g rate
C-term nus_of. - ) . i ‘ pol ypepti des are derived from
9TL or it%ssegﬁég#éotgﬁg ﬁ?ﬁ%&%‘ﬁg% The invention al so provides nethods
of maki ng and using these antibodies. In sone enbodi nents, the invention
provi des antihefyinSht emBoginiEat HOWS tddévisik bitio sigdaleptodprthé sigasitaivoiiyed The
invention also provides 9TL pol ypeptides (including antibodies) that bind
Abl- 40, angihpokyRUsARS} hddis eogre rbaBEL neayt bh dayuency/ mrdyeledpeplsodshe

[ 0079] The invention disclosed herein also provides nethods for preventing
and/ or t r epishmgledlpugss sighalt @dhel swemsemay dashuplsd i 2 Hapsiites HisEEySIomown' s
syndronme, Parkinson's disease, multi-i nftﬁr ct denentia, mld c

) Y gnitive
i mpai r menevdioesigial sncodey Ineaydalap gnelpde AYOtherawe-rapler that ey H@Sﬁs 1t5§1a1
deposit of Abpeptide in bl oo ssel s (suc s.stroke and } n
i ndi vi duaFamBpleaafe ﬁ‘?%‘l‘tp‘étﬁlgﬂ?ij 8%1&5?{}13{‘&1’@\568@ ﬁrg%mcvaé‘? &‘géfnin ygqg%g%%c %?daan
anti body 9TL, . or anti.bo r polypeptide derived from 9TL. [ 0080] The
i nvent i on“ﬁﬁlhs%e BV%%%%‘@&E@I%E?H?%T treating or preventing di seases
associated with b-anyl oid deposit in an individual, such as Al zheiner's

di sease, DOY‘{@Q% | ﬁ{l“%&cefﬁﬁnc@%ﬁi LAtREC hspd@TBN HicAdisBbbiile COQRIripuve propait nent ,

and cerebra oi d angi opathy 1 n an individual by adninistering to the

i ndi vi dua?rcﬁﬁcﬁeﬁiﬁﬁfgi ot r reddaBlehediimdsiltdes astootimashativdencanpiiedi ng
an antibody or a polypeptide that specifically binds to a b-anyloid peptide
or an aggnhegapetest@! baré tian pfirepeptio desertaddiopall sprpddsaoto alsignalossiairged he
anti body or the pol ypeptide, wherein the anti body or the polypeptide. has

i npai red efiftexteoondannaidioprogendiamhelte dimeage s spODB IRt PAEIeEaeRdaBEAYHO t he
present invention will enploy, unless otherw se indicated, conventi onal

t echni ques of nol ecul ar bi ol ogy (including reconbi nant techni ques),

m cr obi ol ogy, cell biology, biochem stry and i nmunol ogy, which are within
the skill of the art. Such techniques are explained fully in the
literature, such as, Mol ecular doning: A Laboratory Manual, second edition
(Sanbrook et al., 1989) Cold Spring Harbor Press; digonucleotide Synthesis
(M. Gait, ed., 1984); Methods in Ml ecul ar Biology, Humana Press; Cel

Bi ol ogy: A Laboratory Notebook (J.E. Cellis, ed., 1998) Academ c Press;
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antibody is directed against a single determ nant on the antigen. The

nodi fi er "nmonocl onal ™ indicates the character of the antibody as being

obt ai ned woamen1sabst anti al | y honbgeneous popul ati on of pamtisb@diogsi34 and i s
not to be construed as requiring prodaction of the antibody by any

particul ar nmethod. For exanple, the nonoclonal antibodies to be used in
accordance with the present invention may be nmade by the hybridoma net hod
first described by Kohler and MIstein, 1975, Nature, 256:495, or may be
made by reconbi nant DNA net hods such as described in U S. Pat. No.

4, 816, 56 PTOSFH8 Sifivcl onal anti bodi es may al so be isol ated from phage

| i brari esgenerated using the techni ques described in McCafferty et al.,
1990, Nat ur gop3ffl; Sag-baidht, e ldurck (A8 glandproteied gy Sidnde” futimai zed”
anti bodies refer to torns of non-human (e.g. nurine) antibodies that are
speci fi ¢ igidRbACoIMERRAH R saPlesiinouragl siial ioinclaserike santplé ragoitht s
thereof (such as Fv, Fab, Fab', F(ab')2 or other antigen-binding )
subsequenogssigfal. afihd duadiigsyl Mdyatpresmt thersumi afiartelbvisiog lefhdwndd digitedladdiom

non- human i nmunogl obul i n. For the nost part, hunani zed anti bodi es are human
i munog| clanal arsl € tebeisidrerightoheinsd digital andip signaly StillduskeripgRICHOROMBY BFent ar y
determ ning region (CDR). of the recipi are .replaced by_.residues froma
CDR of alR quﬁ%wegtﬁééﬁ@éml(w&s laﬁ‘?ﬁ‘ﬁ awces%}%ﬁ*ﬁq 1Q fRgsethe Sapple gpte of p i ¢

having th ired ificity. affinity. and ity.. o i ,
Rt iy Rifecs o) TheifesBle pebiitnal RebrERRP Blel Ao O old'5E ANCoS,

by cort e PRI IR R RHIA o8 HufiC StendT HrldNe IViSion [fpit BHATRR] aRfaRBRLiGOTY

may conprise resi dues ound neither 1n the Tecipient antibody nor
in the | npgfi &mERRME: FARTBYRN kishRGHRR RS, bendluddgoiimetiudamiohd shumpldser
refine and optimze anti body performance. In general, the humanized

ant i body iwid dn BpRIdiER] 6LHStame: tat yunm 4 sighalaissdetasd withehe sumd atiglpvisiahl y

two, variable domains, in which all or substantially all of the CDR regions
cor r esporidfttcharreb dizief awliocipnhluansne iebevisioy Fightuthianne] rdigital laudio signebendei al |y
all of the FRregions are those of a human i mmnogl obulin consens

sequence. sighiabassopiated ydth thadiffrsenpe bstwaen g/l aag r\EﬁT &ggi‘)‘r?b‘ffilosgégr’ér& Y58t a

portion of an imunogl obulin constant region por dqomain (Fc t ypi cal.ly that
of a hundROTeHRAtHRSGrBHERY E’P 1%54\:“? RS ltFﬁWJgS q?se Ooéﬁ O%FBHE ‘éfig‘bag 0f&
described in W) 99/ 58572.. her forns..of icZe : | i V. e or
mor e CDRSUPURE, el ﬁrsé%n%Fﬁsl?Fl,a??dl gﬂﬂé‘?%}ﬁ \r/]\)rﬁizacﬁlegpsté&g%?ﬂ ered %\,iqtqﬁﬁériespect
to the orjginal antib - Whi S r {Rsh @ 1SERsvitdge ved
front oneé%wﬁigrrl% %%Fé%??%% E%hfg?}?agnlﬁ%laﬁggﬁlﬂ bodglgﬁ?lg%ngg%%%; used herein,
"human ang;rbReYe bdBRESthaNe@Rid ﬁg}ﬁ)déélﬁa}’ bidio 31knal] 41 DG bikh] asguiRtdenith the
corresponding to that of an antibody produced by a human and/or has been
made usi ngcedarPhudibprdgeahohames for making human anti bodi es known in the
art or disclosed herein. This definition of a human anti body i ncl udes

anti bodi es conprising at |east one human heavy chain pol ypeptide or at

| east one h(i@AR6] L glevordiraienwith| anotst iadpect @i eths ylisplesusmpt 60mBuigh PE¥E~Body
conprising nmurine light chain and human, heavmhai n %plgéﬂie?t ihdes. Huran
ant i bodi errodugs r¢sidipg on acemputsr Frgdakle medium BehidegReSughiognimat Whemexegrted | n
one enbodj ment, the human anti body i .ected froma phage |jbr.ar wher e
that phag® ¥ PICEssgr é?&?gg]%aé @Eocﬁffﬁﬁﬁlsﬁli?&ﬁha? SapRlge, B—ﬁ%ﬁglélpgfgn?i t%ég%r?éaﬁﬁat ure
Bi ot echnol 0 4: 309-314: S t . : 7r.8162;
Hoogenboo%lheg%r&pﬁii’rﬁ%e‘%tge@% S&%glt EBI%. Su%%‘ (Sjlign&lgrggﬂ?“g@l er@&'ﬁﬁ? ae%%égﬁ%,ﬁl rf 91, J.
Mol . Bi ol 2 : t i ; : {ant r oduci ng
human i mﬁhr%é%(?%@?%)ﬁu?@g@?n%g %t?%gissg%nl?ggﬁgni ngll (gglt%;&,o%%e in which the
endogenous i nmunogl obul i n genes have been partially or conpletely

i nactivated gom{lqna@w embbdinentleger édagshtém pkdgfam Rabéndt MNag . inflndel FnfRet;

5, 545, 806; 5, 569, 825; 5, 625,126; 5,633,425; and 5,661,016. Alternatively,

t he humaninamidtioasyo imyrt deditioaglamanbldsyintonarsighall dszéamfed withra Bcopdas)iabdioces

t hat produce an anti body directed against a target antigen (such B

| ynphocyt pegraay clrmektosneras the sampla rte df thedaedndary ansho progeanpaignali fhgni zed
invitro). See, e.g., Cole et al., Mpnoclonal Anti boc?d'i,es nd Ciamc.er

Ther apy, @mpiter pradyst may glgo (ingpdg InghEehioRs (e ansgrt. 1 sgmpleg .
147 (1):86-95; and U.S. Patent No. 5, 750,373. [0086] A s used herein, the
terms "9TL" and "anti body 9TL" are used interchangeably to refer to an
anti body produced by expression vectors having deposit nunbers of ATCC
PTA- 6124 and ATCC PTA-6125. The ami no acid sequence of the heavy chain and
|l ight chain variable regions are shovmin Figure 1. The CDR portions of
anti body 9TL (i ncluding Chothia and Kabat CDRs) are diagranmatically
depicted in Figure 1. The pol ynucl eoti des encodi ng the heavy and |i ght
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sugars such as arabi nose, xyloses or |yxoses, pyranose sugars, furanose
sugars, sedoheptul oses, acyclic anal ogs and abasi ¢ nucl eosi de anal ogs such
as net hylwoizbemitdmy One or nore phosphodi est er |inkages pomysh@snenpbaced by
alternative linking groups. These alternative |inking groups include, but
are not limted to, enbodi nents wherein phosphate is replaced by

P(O S("thioate"), P(S)S ("dithioate"), "(ONR2 ("am date"), P(OR P(OOR,
CO or CH2("formacetal "), in which each Ror R is independently H or

substi t ut or_ un. Ltuted.al kyl . (1- Q. Lonal l.y f-al ni ng. an et her
o) 1 iRl MR ALEE of Beicriie f b apRb R OB TR DR SeRE: o)

| i nkages j | L t1l - | jption
o e B S A LA
[0089] A {eYidi@bh gt chahN dighhl AfdiREEhD byn fRfodi. t 0 the variable region of
the anti body light chain or the varrable region of the antibody heavy
chain, either alone or in conbination. The variable regions of the heavy
and |ight chai28}dacikcadasiestithfanbther afpeatrefuirekdisdgsuresa (e odc o amotiag by
three conplenmentarity determ ning regions (CDRs) also known as ]

hyper var i &livisiregidimsignath énctiRs insertiag @Adigihailsamptes fietb @ signgbadsesiated wathose
proxi mty by tge FRs.and, with the CDRs frogmthe other chain, contribute to
the for matiSERPREErYt HEio AT Chim Fryinerease g semnle sris @f therpreprdagy @udio | east
two technj gues f.or 1det erm ning CDRs: (1) an approach based on cross-species
sequence VAPIABPEIM'y (i.e., Kabat et al. Sequences of Proteins of

| mmunol ogi cal Interest, (5th ed., 1991, National Institutes of Health,

Bet hesda MD))a .G Stugi of
ant i gen- ant i[g%zc?g qgo((r;%% g%ggﬁ?%??f‘%g ilﬁgtﬁﬁgje@%al % fgg%:ﬁgé ai%rfei%gs a%?%]?ﬁal

273: 927- 94Biples o ¥5@H siBlaPtotincrald e FEVpleahRlofttRe &IRSighel. | TIROsURY sighlher
approach or 'by a conbi nati on of both approaches. [0090] A "constant region"
of an ant mhpdypresherls dum bfie lePrbimel digigl awndiofsignakbamhi irightyhdnnghdigithlai n or
t he constant regi on of the antibody heavy chain, either alone or in

conbi nat i @nlio figed1 [ Thammesthod mpx atshanclugy inpating additipnal simplss inge a'defferendei cal | y
bi nds" (used i nt.erchangeabl y herei n%hto, an antjibody or a polypeptide is a

t erm wel | sigiaddp dpggeese the tsaabler fate ahtherdiffpisnse signdlet Eheriliterence signsbarai ¢ or

preferential binding are also well. kngwn in.t.he art. A polecule i.s said to
Bk by ¢ EpisaPTiRe DibieRgh of o Bt b iefl pre g ang il Red Sght dhagad
associ at eg: re n , . Q0LE 1 api d i L rea dyrat.ion.and/gr with
greater a@fglﬁ%i %%f/i I%S%ﬁglaﬁ%%lrtthfe cOlE Ar aiglee I #X%ngrﬁ%’sggﬁéltécﬁ%ealﬁlsﬁm ggsltl\?\nnatcdh

al ternati yengelih® £ dursHRhaNeSuntil, 3k SRACY sioipecidciAal wih Biendls

“prefer entaifna{ﬁliﬁl1 E)l _ndswfl"ﬁ’dtdo%tétl target | %lﬂ{t 1l?’lﬁndglgvviﬁ)lt%h é;r eat er g#fi n %%H
avidity, mbfelldegetl hidio a1p@aI0nd W right BRSakedigitdl hadio@ibrahail d dighil Besclatedot her
substances. For exanple, an antibody that specifically or preferentially

bi nds to withAxldiffBreap: betpeen thedeft and ripidiigitdl atidioi sighalst Mite mghdédpay wisbh
greater affinity, avidity, nore readily, and/or with greater duration than
it binds inolude insertingadditonpl saoypéss inlo anlyipalh Sigaaleqdi a speser that shgisad signal
under st ood by readi nﬁ%t his definition that, for exanple, an antibody (or
noi ety orasspfigted Bythithesum pleft ¢happelidigital pudip sizpalandiagighy chnrelkdigital gudipr st
target may ormay not. specifi.cal. or preferentially bind ta a _secon

tar got . AdeRhaRd anpiaRvich peifgRte Pt e el and bt el A i S8l
necessari r I thg{dg i ingl ud exgl usi;ve binding. Cenerally,
but not néé}cae%ssggr%%ll F§S,° gl(r%l(e‘cﬁderlen{j:llg S%%O%ggrﬁcﬁﬁﬁlé) p&é%rﬁls? (%ra%?eé‘r enti al binding.

[ 0092] As used herein, "substantially pure" refers to material which is at

ast 0% Yo 0f n GooorlihRe {HHIPThGHB! AP b diENSy O LARADE of BloolifigS! 90

% pure, nore preferably at | east 95% pure, nore preféerably at | east 98%
pure, norelgistienal) M%@dls ineRgEs D89iRE A&itidH0 83hplbs 1@ & burfi 8lgnal fonkdrbiges an

i ndi vidual cell or cell culture that can be or %as been a recipient for
vect or ( s)tht eamplecatepsfi tht isom GfnahoThagamedgnal @epraseatstthe stiasdf ki chahimsd! ude
progeny of a single host cell, and the progeny nay not necessarily be

conpl et el digital@ndiocagnal amd avightrbhorpy digital audgesigndlc DNA conpl enent) to the
original parent cell due to natural, accidental, or deliberate nutation. A
host cell includes cells transfected in vivo with a pol ynucl eoti de(s) of
this invention. [0094] The term"Fc region" is used to define a Cterm nal
regi on of an i mmunogl obulin heavy chain. The "Fc region” nmay be a native
sequence Fc region or a variant Fc region. Although the boundaries of the
Fc region of an imunogl obulin heavy chain m ght vary, the human |1 gG heavy
chain Fc region is usually defined to stretch froman am no acid residue at
position Cys226, or from Pro230, to the carboxyl-term nus thereof. The
nunbering of the residues in the Fc region is that of the EU index as in

VR VR Y -~ 2 o oy - 1




refer to a cell-nediated reaction in which nonspecific cytotoxic cells that
express F c receptors (FcRs) (e.g. natural killer (NK) cells, neutrophils,
and macr opbagewi7soecogni ze bound anti body on a target celhr/mpasseasequent |y
cause lysis of the target cell. ADCC activity of a nolecule ofinterest can
be assessed using an in vitro ADCC assay, such as that described in U S.
Pat ent No. 5,500, 362 or 5,821,337. Useful effector cells for such assays

i ncl ude peripheral bl ood nononuclear cells (PBMC) and NK cells.

Al ternative iti.0 : cfivit f .t | g rest
may be asse@slogéi?|fnn(a(l"\%fq’lvecr)’[,1 boér&é%’l?/t’ i%&%&m alyrm el tslﬁcgﬁﬁggéﬁt% ﬁgl? g‘li%{é%aged in
G ynes .e'[saﬂl&qles n%t%gasmgﬂ}l'%%o@i% with 2 sBaAd8RCaudi P Btant e hate Lo BE R tha N
"effective dosage" or "effective anount” drug, compound, or pharmaceuti cal
conposi t i @fplerafibf ABNEBEndRH 4ided BrdkrainDsighdl eThe Bl ntiyallscdhcldésink@ting
results. For prophylactic use, beneficial or desired results include

resul t s saddhioasl snplesniatd agliffereneedigiahdo invecase slhe, sdngds eate g thddifeansei ty,

or del aying the outset of the disease, including biochen cal, histological
and/ or betenal.ofb¢ diffengsce signel reprasents Sheasbiragtion omms|dfdhe ledinehagpe) digital

i nt ernedi at e pat hol ogi cal phenotypes presentjng during devel opnent of the
di sease. angio signal and F&¢E§@¢nﬁéﬁé¥¥éP@PSB?”%&%@T %O@géults i ncl ude

clinical results such as inhibiting, suppressing or reducing the formation

of anyloid .reducin renpvin arin o] I L Apr ovi ng
cogni 11 on, FUORY SRR et B e oL RO PR AT U BOEE ol

| nereasi N3kt B Sl RARN! Al € U IR0 filbvihe| REDEA! adkbililh, WREi#aS Ng
one or no synptons resulting fromthe disease (biochem cal, histologica
and/ or behaydaahalt ofi A | p1eieRd ihdehti6R Mé ishaivh ol addribét, es!iﬂiﬁlifl 8y eway of

pat hol ogi cal phenotypes presenting during devel opnent of the di sease,

i ncr easi nuithgion véthethestahodd domteafiplhted $& madticarg the pfasamitveation.s Aasell be
decreasing the dose of other nedications required to treat the disease,
enhanci nglesérited; thefpresent Hiscloswdiis atnable, ofdestheryindgdifiivrenp cogpdiswintsn and itshe

di sease, and/or prolonging survival of patients. An_effective dosage can be
admi ni st éeueral fetaibe asr susesnbibleap RIodiFcation ik Valigls RIHSsiespests. @Hj without

i nvention, an, effective dosage of drug,. conpound, or. phar eut.i cal
oot ¢ SRS o TEL T s BpcepotisIOuRe | ShcigB B Aravighs and

t herapeutjc treatment, either,di. s . i.ndi . I:S. understood in
t he cloi ni eﬁ?npélgﬁta& O,be ﬁéaérﬁ ?de%stlih\?/l%éaéog grbréétg%’ él?(fiéél}és h@gtrarl%g%nd, or

pharmaceutical conposition nmay or may not be achieved in conjunction with
anot her drug, conpound, or pharmaceutical composition. Thus, an "effective

dosage" i ! I ni stering one or nore

t her apeu@?’%ﬁéﬁlﬁ?@&ﬁ ﬁgﬁﬁéﬁm)\g&gnsi dered to be given in an

effective amount if, in conjunction with one or nore other agents, a

desi rabl e resufIG. iya bckdidgsana odyireserting DElMisidssigea drahenissiny systere thatent "

or "treating" is an approach for obtaining beneficial or_ desired results

i ncl udi ngs epnfigueed torcomplly withiyy BpS¢ pelewsionrudinisignahsfendtardn, beneficial or

desired clinical_ result iE%%ude, but are not |lim.ted to, one or nor.e of
ﬁﬁF S

the fol I owi ng:¥Ghr B8 3 RYAS PRGPORING @ditflsvinen Aererist rasieth ¥ Bnyl oi d
pl aques, reduci r emovin ar. i ng.anyl Qi.d pl agues, .1 NMPLOVIN

cogni ti orf® 15%33? AgeoT° %frcg&?‘i?&e ﬁiégﬁﬁcf ﬁl%gs@%gﬁﬁlﬂes?gnsa queélgtb ggﬁ%g&%‘gg%l e Ab
pepti de cj. I : | i i.Ca ukds, reducing Ab peptide (including
sol ubl e, %é#%g%%?ﬁ%ﬂ%gs g%%05|{ehfﬁﬁﬁia ti ssue (such as brain), inhibiting,
sl owi ng and/ orgpediiGk ng GG Milloddrh ORpREerMhcP8Phd:HEn | &F e tdh6akibn signal

i nhibiting, slow ng and/or reducing FOXIC effects of Ab peptide in a tissue
(such as thminiRsiondSelefRshdveh &Y FIGOMBhitegibdniplgs hudiensidnalsdios easading madeasi ng
the quality of life of those suffering fromthe di sease, decreasing the
dose of ahbdulatiredirvate tassmieden sedrding tortbateatliag Hersmase, del ayi ng t he
progression of the disease, and/or prolonging survival of patients. [0102]
As used herein, "delaying" devel opnment of Al zheiner's di sease neans to
defer, hinder, slow, retard, stabilize, and/or postpone devel opnment of the
di sease. This delay can be of varying lengths of time, depending on the

hi story of the disease and/or individual being treated. As is evident to
one skilled in the art, a sufficient or significant delay can, in effect,
enconpass prevention, in that the individual does not devel op the disease.
A nmet hod that "del ays" devel opment of Al zheinmer's disease is a nethod that
reduces probability of disease developnent in a given tinme franme and/or
reduces extent of the disease in a given tinme frane, when conpared to not
usi ng the nmethod. Such conparisons are typically based on clinical studies,
using a statistically significant nunber of subjects. [0103] "Devel opnent”

Y Al 1. S o o " o . o Al 1.



of vectors include, but are not limted to, viral vectors, naked DNA or RNA
expressionvectors, plasmd, cosm d or phage vectors, DNA or RNA expression
vectors aweQoétiedowi t h cationi c condensi ng agents, DNApom/USBASEXABESSI ON
vectors encapsul ated in |iposones, an@ certain eukaryotic cells, such as
producer cells. [0108] As used herein, "expression control sequence" neans
a nucleic acid sequence that directs transcription of a nucleic acid. An
expressi on control sequence can be a pronDter such as a constitutive or an

| nduci bl e pro M4 1ﬁeaabr18r§<2 ncglr drege%er?tx §er?'3nc<9f]ttﬁ tel%@%t%ﬁn%%;g] AS

operably linked To't den be"transc

dh B I
used | e\rmegé%sg%g n%%ﬁl%ﬁ% liimecrzﬁatgxg fnfiRe %uiag 5ighf¥6 rtdRSitAModBIRET 2

an active | ["'ows t he |ngred|en to
retain bi@kegheridfid tvinsihiRn deSordRid tb @RCehdhengtidréint he subject’s inmmune
system Exanples include, but are not limted to, any of the standard
phar maceutical carriers such as a phosphate buffered saline solution,
wat er, emnul sions such as oil/water emrul sion, and various types of metting
agents. Preferred diluents for aerosol or parenteral administration are

phosphat eDETAH Ef) %S(DT\’H’TI@NT@F (HEENMBODHEMTSosi tions conprising

such carriers are fornulated by well known conventional nethods (see, for

o Phnck POMERL ﬂgt@lgga{ "BEE b HncOpgD TR kT b TS o SR RRES and
Practice gf. R ﬂﬂlr t%g lgt%g 10 'YE‘@#%SE}HQ& 'tlﬁEEﬂQ:ess%Q 9o ahf ]v:t@e]o (%U?i?entt SFm "W

as used herein tor on rate constant

associ ati ﬁﬁv&io@gt?&'[‘ tdriadymistiof o &M didftYe réQ@paAdd sithe Id BidRxekMidry desigs used
herein, is intendéed to refer to the off rate constant for di Ssoci at ron of

an anti bogs drdonglthenden thdiels/ aetpredded oipegectifeOlildd] (e Hrecdminotvekwires,as
used herein, is Intended to refer to the equilibriumdissociation constant
of an antcetbbadybraxsre‘s,r geh 12rdndr Bt Aosecordanp esdit ipsogamn@ AWt sigud thuft indlidasg t he
Conposi tions Anti body 9TL and 9TL derived antibodi es and pol ypepti des

[0113] Thadditionabehanoel iafeemaiiemnsewent é%@eitqm%tﬁs langyiaperel PiepT 98 ahdia stanelsc al
pol ypept | BN r AT B%i%ﬁ%'gﬁ%gil%tvéﬁﬁ edingaler ShFaniint Frotirg 3
O 4SS AU ERSR, SR T BB
more anti h?n anesOin @ﬁé %ﬁ'ﬁﬁ%& @M‘ﬂl‘é@ugﬁﬁlﬁds@é{ oO%th@s% 1835 dlgﬁ'ﬁ&i that

bind to C rntnus or one or- nore pol ynucl eoti des”conpri sing
sequencessenEeN e sRAS BhtehRIR MR He ROMESPERRALNRSPE digRall biediteRiafidelly0
C-term nus of |-4o These conpositions may further conprise suitable

exci pi ent gaalgucTo aandfiarites evhiear videoabenil alpnelsexe ppivitdsby athedOng a
buffers, which are well known in the art. [0114] The anti bodi es and

pol ypept i dasnaftertX2e i nventi on are characterized by any (one or nore) of the
foll ow ng characteristics (a) binds to Cterm nal peptide 28- 40 of Abl-40,
but does not Rnificantl bind to Abl-42 or Abl-43; (b) binds

C-termi nal et sigm ffr%ihmcft {leI)t %%B@é@d%ﬁﬂ?‘ﬁ#%@ aaﬁi]ﬁ@r d

P events, Qracﬁérr%%r Sk iin rebives o2t oneligp iR, T4 Toridiohed By °'
| mpr oves §9 c(iiih ereglgag%'n%rs]are r%di‘?c g|§o%t1%ﬁgﬁgg %%h?&%ﬁﬁél%? a%f jﬁ?o ot her

|nvent|on Slrapbl e Ssa eln

reported &ﬁhﬂe&@%«?&?ﬁ&l&ﬁ? sikiis SRR fAPt Hemic W&és@%b?@ﬁ@eﬂc@&&m I on

may not cause significant “or - unaccepta any one or nore of

bl eedi ng 541 Ak 8udib &ldAuletsi GiHeB DY Tereles HRIPTales AR H388)difference signal, and

meni ngoencephal itis (including changi ng magneti c resonance scan el evat ed
whi te bl o9APosdtial ahd pe&yaedsr ik sigrialalorfthansahissmant Adtiunoaalirpusgm}ssﬁ:em the

i nflammation. [0115] Accordingly, the invention provides any of the

f ol I owi ngprofassionatpbsirtel arwspr(aparcdl Oati tregpspisaiomsyeadic alodulatyy stage i26n s this
conprising any of the follow n (a) antibody 9TL or its variants shown in
Tabl e 3; @r@)n rd@glg@mudm medplagrgiagsf26aembiaer amgiTprogides the t}alriswe t8hown
in Table 3 ht chain of anti bod r |t variants own, in
Tabl e 3; e gtfﬁ sHeshe arrrtwaav?s pvigRd Py 45 39 P88 SHAS Mo abi o
3; (e) one or nore variable regi on(s) fronta | i ght chain and/or a heavy
chain of antibody 9TL or its variants shown in Table 3; (f) one or nore
CDR(s) (one, two, three, four, five or six CDRs) of antibody 9TL or its
variants shown in Table 3; (g) CDR H3 fromthe heavy chain of antibody 9TL;
(h) CDR L3 fromthe light chain of antibody 9TL or its variants shown in
Table 3; (i) three CDRs fromthe light chain of antibody 9TL or its
variants shomn in TabIe 3 (]) three CDRs fronithe heavy chain of antibody

- I o NN r



[0119] The binding affinities of the antibodi es and pol ypeptides of the

i nvention may vary, and need not b e (but can be) a particular value or
range, aswbheosnesvpl ary enbodi nents descri bed bel ow. Thechiusdisg2asiinity
of the antibodi es and pol ypepti des oftit he i nvention to Abi _ 40 can be
about 0.1 O to about 0.80 nM about 0.15 to about 0.75 nM and about 0.18 to
about 0.72 nM In sone enbodi nents, the binding affinity is about 2 pM
about 5 pM about 10 pM about 15 pM about 20 pM about 40 pM or greater

2 ot and Sl h0pRlS ERRR B b DA RRY £ Rl IRE R 2 0!

ty is lI'ess than

about 10 Ofdt abauta1890s HMkdabayt 700
Y aboutﬁyﬁég‘ﬁ%’ ggd"ﬁI\A IE%QQIII\’/I %%ﬁnﬁggggtg%?@agggﬁe 300 pM about 200 pM

about 150 B¥niEae dle sLE1. PVArick @lshaOarMittiah eachnBlephdovabiowne ERilledin theout 60
pM about 50 pM about 40 pM about 30 pM about 10 pM | n sone

enbodi mendrt of fekeviriordéystnaf fndrteleyorhmuaivetiensiifaynht ithplemehted byrtzodnittent28, t he
binding affinity is I ess than about 10 nM |ess than about 50 nM |ess than
about 10Candiwhenesededratenadddi Fassanple, ransmititra? rapoheingwpomigd integsablian
about 250 nM |l ess than about 500 nM or_|ess than ahout. 1000 nM | n ot her
enbodi merekeVisignsyBieRdhgT A 3HAINg IS aotmgededy p-OAGBTITSISVINQR SYHEBy rether
enbodi nent.s,. the bi ndiuﬁl affi.ﬁit itstless tt han about 1 nM In other

enbodi rrerﬁl@,‘la‘EI‘?EeVIfI(H’dar %%Yl §4 PHD ZHKTID SR or about 0.07 nM In

ot her enbodi nents, the binding affinity is |l ess than about 0.1 nMor |ess

t han about : i 3 Walol! Wy LISy m any
of about 10??1(%%I %%Ij H%Q(Il Wéag’gg'?ﬂ g&l@a%&@;ﬁﬁ SIIE;CI(I’I;)Hj IIW rg%‘gte?&%%gé%ﬁfs{ogbout

700 pM %@éﬁ/er@%‘&eﬁMO AROMEIuaS0 PMterdR B2t (oA By sidvh o8 BRtbinas)) Of fvkssalgptdr 200
pM about 150 p about 100 pM about 90 pM about 80 pM about 70 pM
about 60 RMivaRBISGAonhtitdbbtiadélt pivhalalim teddvigidd tratmmissidd sysdrhoswhy of
about 2 pM about 5 pM about 10 pM about 15 pM about 20 pM or about 40
PM | n sosssyeteinod (skowsin ke 1)hi T mepivddf sigrialsarg prederpblyfpraidest torgeegwerabout
5 nM about 1 nM about 900 p about 800 pM bout 7QO0 gM abqut 60Q pM
about 5003$Nhe leubeing canshie @III?ERCUBQ@H‘E)MOI%%GIIC 130 TalseEsI A 2pAg- about

100 pM out 90. pM about 80 pM abo 70 pM .about p abaut . 50, pM
about 40 PRIVCUBolk SOF FRANSSHSH rif?lISEII'/IgtAII Hax e qveo&ﬁeﬁﬁg%%?%bﬁf: Sighglse
binding affinity is.about 2 5 . ﬂb%?{ about
20 pM ab Vi %M‘SM%GI%VHSIB? 8%51%?%2’%%%%&8%% p R)III‘IlI%‘OI Ih@?%@e%?ia%n%fal SO
provi des i | RGR3Y R BRDE, A QRIS sRhalR hHPEO biHefed thhe
ant i bodi e@gwgﬁflgﬁ%%é%#g%ﬁﬁcan rbe)aﬁ%dé by p_roéedtifrégs kn%&pvm Ian the art.
The pol ypRptiveles: &2 akeblpiastisien si¥erR 0Pk eatNitd ©ledisic Mgworkegr adat i on of the
anti bodi es, by reconbi nant nethods (i.e., single or fusion polypeptides) as
descri bed above or by chemical synthesis. Polypeptides of the antibodies,
especi al | y §be3d] éfpopakygiapg ithke telavisiom sighalsit rebfivamidnconditias ,(e.gr, @mplifies,
conveni ently nmade by chem cal synthesis. Methods of chem cal synthesis are
known i n filtlgsafrtquaney seadesc oteneheisignply aadasepabice thepidee signplseandathe gudicbody

coul d be produced by an automated pal ypepti de synt hesizer enpl.qoying,the
solid phatignaleirpedhe apsmypsion signals. Pag wgo sggentas @fege,ra}iﬁspf%%éég 88%%and

6, 331, 415. [0121] | h | t tive, th i.bodi b d

SR NI AR N L T S
nbodi t I I i i i t hai

oo e e LS SR 520055 8, RRGUERSSSERSRNE il e gl

NO 9 and %g{%ﬂ .Q %fﬁ@@ : I v d®vided
conpri si nrggﬁ‘],éﬂ% uc ej(I)(I?i %gﬂﬂggﬁgﬂggggﬁ%m in ésuéig F%lt%ay%%gﬁl IVIIZ) eNQ 10

are cl oneg J d¥nfodeRRortagiBR ¢hat 8Gl, Q6B oV @ thexpiaiatoripplied BF thp agdibisiphals Bye
sequence encodi ng the anti body of interest may be maintained in a vector in
a host cefelevivish triventiaiin sysfetn 1t NThehdamdaklsedpanide sigaalsl (d.g.othe rs Abehahoelur e
use. Vectors (including expression vectors) and host cells are further
descri bedsipealetheprofessd2il chaenedl igealt fhesual signab teodifarsnessignailare pecherahly

vari abl e region fragnents ("scFv") of antibodies of this inventign, such as
9TL. Si ngpeVideditma BaSiCadsicader &§ithal approgriatelisdespdesazgh sigpal iﬁhﬁieSIIAg‘I ‘IEII&‘QH?I
and/ or heavy chain variable regions by using a short |inking peptide. Bird
et al. (1988) Science 242:423-426. An exanple of a linking peptide is
(GEEES)3 (SEQ I D NO 40) which bridges approximtely 3.5 nm between the
carboxy term nus of one variable region and the am no term nus of the other
vari abl e region. Linkers of other sequences have been designed and used.
Bird et al. (1988). Linkers can in turn be nodified for additional
functions, such as attachment of drugs or attachnent to solid supports. The
single chain variants can be produced either reconbinantly or

— N - Y L - T T T




[0127] Heteroconjugate anti bodi es, conprising two covalently joined

anti bodies, are also within the scope of the invention. Such anti bodi es
have beerwoees/diosobar get i nmune system cel |l s to unwant eg¢cealsb@s/obiaSs Pat ent
No. 4,676,980), and for treatnment of #lV infection (PCT application
publication Nos. WD 91/00360 and WD 92/ 200373; EP 03089). Heteroconjugate
anti bodi es may be made using any conveni ent cross-1linking nethods. Suitable
cross-1linking agents and techniques are well known in the art, and are

. . . . . 3
descri bed_.in U S . Patent a4, 98Q.;.[ 012 i r .
ant bod e Plgvifba o S gl agt Qb B o ERFEs el sispal
protein c ] L RE I | J - LA 1pkd
el 6, TR PRI Mprt RS N e ie 3, LA DR e T
reacti on QAPRWafRl SAd@e profbispRbl@anRadderirdRbesuRkigasli (.able R siagapis for
this purpose include imnothiolate and nethyl-4- mercaptobutyrim date.
[0129] Hupmfaraisig provideddy eodpemphasy ane 45 thatr proCEdRss dlie anini bigryl @lla or
one or nore CDRs derived from anti body 9TL can be made usi ng any net hods
known i n substaatially ¢onplexentpiydashienio theprocedsingthyddT vagndodenize@hewn inléni ze a
nonocl onal anti body. These are: (1) determ ning the nucleotide an

d
predi ct edlanVhen defemphetiian e prctral sontent o4 th sum sigsdyihe sighal 18 mectershly

i abl e dong 2) .desj gning th i zed i b i ..e. . deciding which
Bt i body POTENS b o1t oh T SO O I H M RS e () the

actual humani zi ng met hodol ogi es/techni ques and (4) the transfection and

expressi on ] : -hoely. S.

4, 816, 567; gb%%ﬁ %@;ﬁ%%‘%&%’g%‘% %ﬁﬁg fiso fdg,?,g@g’gﬂ%g %? d??%@ﬁ?@‘%’tﬁgge e

5, 693, 762 Pis3R5cABY pviBA 13 Z BT 2270d3%0 Habh8nbfled HOIBET dbepdehao.
reconbi nant humani zeéd anti bodi es, the Fc portion can be nodified to avoid

i nteract i BTS® dxpairdyy S0aoapilies wathttht BT SCOsphdnend contitiniethe\diff@snceldigsalt ype o
f modification was designed by Dr. Mke Cark fromthe Departnent of

Pat hol ogyMatri:Ci8riacevgethonli feemictsygnahfrdmt BESQ iegpeasler & anph eyl thetsuorsigidal.such
anti bodi es are described_ in WO 99/58572, published Novenber 18, 1999.[0131]
For exanp$eparatesdhe pghitead defi aufioehanagls buo dnlgpendeniedgnals (dnnéifipd ieths Hgureu nan

constant regions o, avoid i mune. response if 1he antjbo or_use in.

olini cal 85 Tl 8Bk ¢ BRSHRARDE e o thegagivigugl nsizfa%vg%y 18,% el sitliont

Nos. 5,997,867 and 5, 866, 692. [0132 he invention enc sse

A e S i B S g L
whi ch do Lgni £ € : i r i ji: Lell have
enhanced %@kﬁg5%%%%%%?§%#¥§?%§ﬁggg'%?k§¥$#%@§§%h%%?§%§§%§#@?E%%§m§%?%g acid
sequence gfffepiit) RREYoLhbh BRMNBIE B G bRAIdIRg AR ApfopatcAiEnDOMYa Webkertdae
desired binding affinity to AbI-40 peptide. Mdification of polypeptides is
routi ne pfordtdadeasting thedeftchariBbavdéecbniiait ahastelse shéxkdr $61fod etcaiitasting dien.

Modi fication of polypeptides is exenplified in the Exanples. Exanpl es of
nmodi fi ed pglitychemtel dedioiconkentde pol ypepti des with conservative substitutions
of am no acid residues, one or nore deletions or additions of am no acids
whi ch do not si%nificantly del eteriously change _the functjonal activity, or
use of chenil@@38]amepiioneiabawy, theviydio signals {edudeft ehammele righbehannele Shdie

am no- and/or carboxyl -ter.m nal fusions rangi in length fromone residue
20 pol yperrnel eane e kR it o P e rara e St GesEi . Jh Rt iehal

i ntrasequenge inserti i e_0 l.1 1 i i i .

Eampt oo Srogupiih SRRt 38l il iRl B, AikY IR PR

met hi onyl jresidue ot gpgt ﬁmﬁg Q%%%;t%lgﬁﬁg/l Us8d el IREddRLe 1 diSital audio

i nsertional” variants e antibo ecule 1nclude the fusion to the N
or Cterm ﬂ%&l@ﬁriéﬂ‘t@ t@R&hRGIeN afd afédy r@d&%ﬁ@@. BEciRath csReRtdfde WRLER sighalseases
the serumhalf-life of the antibody. [0134] Substitution variants have at

| east onebytheRecear dystas) shitcul4alyt teeo @y wWith dyodelcmoeparaiisrn) vet oatwl ifithe
different residue inserted in its place. The sites of greatest interest for
subst i t ut varas fiteragehetdi the rokdmst tik réppping aauiatiest regpenialy those Fiat
alterations are also contenpl ated. Conservatijve substitutions are shown in
Tabl e 1 usrteprisefiee BESdienepdst anddspedar vapmply with dreiiden] trapsder fupgtiogs defined
substitutions result in a change in biological activity, then nore
substanti al changes, denoni nated "exenplary substitutions” in Table 1, or
as further described belowin reference to am no acid classes, my be

i ntroduced and the products screened. Table 1: Am no Acid
Substitutions[0135] Substantial nodifications in the biological properties
of the antibody are acconplished by selecting substitutions that differ
significantly in their effect on maintaining (a) the structure of the

pol ypepti de backbone in the area of the substitution, for exanple, as a

o Y T B Y .




[0140] dycosylation of antibodies is typically either N-Iinked or

O linked. N-linked refers to the attachnment of the carbohydrate noiety to

t he si de wbabes/afsoan aspar agi ne resi due. The tri pepti depeeqiseacns7434

aspar agi ne- X-seri ne, asparagi ne- X-thrsoni ne, and aspar agi ne- Xcyst ei ne,
where X is any am no acid except proline, are the recognition sequences for
enzymatic attachnent of the carbohydrate noiety to the asparagi ne side
chain. Thus, the presence of either of these tripeptide sequences in a

pol ypepti.de ¢ e t ' COSY i -5 i l.ation
For o et dinePTSE Sonfaff gtndh GPMRREY BLLRRY hinePlicpiaty AERI

gal act os I Q%Qr a . i fHer GRAPTRI Yudid! pahEm&ers

t hr eoni ng?oogls%%%dug S%tlﬁ%?%i%%f)g?@?e&grrﬁ%{lﬁilgggxyI ysi ne nmay allbso be used.
[0141] AdgilhiRig Riquehdyaesitngd, idsorfibh,eedidgnihi anilithdhecimcgonveni ent |y
acconplished by altering the am no acid sequence such that it contains one
or nore of the above-described tripeptide sequences (for N-|inked

gl ycosyl at i 00381 tThs \qualiiyerfahe scavdrech SAR\sigilal dohds depadent ontbe aertiradyf of |
or substitution b one or nore _serine or_ threonine_residues to

, th

sequence tbe verieusofilteys definesrinithe By SCrsandard, pgaia gspacialydhossrwidhin dhg %i?.c

0142] Th I | atj .pat f t i bodi ) I be alt d wi t hout
Ll or 1 ng ERRIHBRAFSRG S the S SIaLS ey G e SRaRoT G EE SHeponds

t he hast | | d.t th t] S : df
R RN R R O e e D e e
therape“tI'To(%ﬁ%étﬁreB‘"}‘f%IdﬁRE%ﬁal@%%r‘é@aﬁb%'. |, variations in the glycosylation
e odi e

pattern o anti can be expected (see, e.g. Hse et al., 1997, J.
Biol. Chem 272:9062- 9070). [0143] In addition to the choice of host
celI's, fact goso] ke BFIE etangird GosMéshbyN (0161 A1) ofebositicat filtepriadereis e of
anti bodi es include growh node, nedia fornulation, culture density,

oxygenat i @alogifitter pransfei fmatfiomn. dslheweldkaoven inttbe hit kehilethisigeneralieporstbde toave
been proposed to alter the glycosylation pattern achieved in a particul ar
host or gadesign 4 digitabifiier $onthabeither tee megeisiecrmhassTasponse of dhadigial e

i nvol ved in oligosaccharide production (U. S. Patept Nos. 5,6 047, 335;

5, 510, 261%#@&6%.%??83f2@9)3m@y@6€§y%§%‘?ﬁ kgI%II’“ ther ppitude qod  Bhasq | TGER9DSTSat i on,
can be enz tically renoyed fromthe gl ycoprotein, for I N

endogl yc o%%gﬁg%eoﬁﬂé'éﬁlaﬁ "ﬁ;ﬁ %—r gl?f%}? g ]aYg 8¥r§p§§ SEPES VE’S )r(lt%@ atﬁgéﬂé g]:?,g’

endogl ycosj gdas . i }; In addition, the
r econbi na%4£%§t£% %ﬁ?’c@géhx%gﬁ %‘gérﬁ:? Pg:%?qtf;ﬁgﬁg]#&n%g@g té 1(?;(:]'Etg\y'def ective in
processing certain types of polysaccharides. These and sim |l ar techniques
are wel | kngwi i ot fARidtle nddd1dtucPicbailaetihadsheldigedishivadifons hag!ede

usi ng coupling techniques known in the art, including, but not limted to,
enzynat i CpRERbEesseaXhidat thatereativslyl dintpleofiltanindmbmthiions. pebfotinf siméltt anthecan be
used, for exanple, for attachment of |abels for inmmunoassay. Modified 9TL
pol ypept i diesl mamsfardiiectimmisrey destritiedi ishthd BiFSe sthodards idacurhentOETa6(). cBer be
screened using standard assays ‘known in the art, sone_of which are

descr i bedetseidey byrinserting #ditnahprnenies g o) orjmog ¥rihecdisital iaygiorsiznsts ande
Const ant  RESPORE AR PIRASBRET Jhs HERITF SpaPashor Pettisr ot -
ot body- HEBEAGEHETL B PR Radtey e et pi i SEIHRES fupcrions, |4 o
m cr o9l ap Dl NAKE HeNERRle A dadrb] SambBOTRRT £ Uidith tiio BERA! LiLthehetly Dody)

in any one Or hore- OW ng: i ggering conpl enmen ated I'ysi s,

stinul at i fgralhl BRAARNERSEs fAlllnalPAhGHAth dEbAB Kb ShiylifhFekesuling
activating mcroglia. Different nodifications of the constant region nay be
used to agbhRViRaPRidvIBd al eet ntiell Gr ehebiypas iofreonipoaéiitectiun dxampld, diys.

See, for exanple, Mrgan et al., Immnology 86:3 19-324 (1995); Lund et

al ., J | ninereabingyhelamphotss, 8 dightal 2863 sigs8 MayIee6) maich txoigpet abbragteristich

| mmunol ogy 164:4178-4184 (2000); Tao et al., J Inmmunol ogy 143: 2595-2601
(1989) ; aofia digfithleto-anabag ednvertemiRAQ), egligital nRsiabeis o gBesynenagage n
sone enbodi nents, the constant region is nodified as described in Eur. J .

| mrunol . intbuleqd ipyteleyison onsmigston AHEFSPEAR SHHERo. PCT/ GB99/ 01441; and/ or UK
Pat ent Application No. 9809951.8 . In other enbodi nents, the antibody
conpri ses a human heavy chain | g&a constant region conprising the
foll ow ng nutations: A330P331 to S330S331 (am no acid nunbering with
reference to the wldtype I1g&a sequence). Eur. J. Immunol. (1999)
29:2613-2624. In still other enbodi nents, the constant region is

agl ycosyl ated for N-|linked glycosylation. In sone enbodi ments, the constant
region is aglycosylated for N-linked glycosylation by nmutating the
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determ ned using Bl Acore surface plasnon resonance anal ysis, which detects
differences in binding affinity of about 2-fold or greater. Bl Acore is
parti cul avbyosssafseb when the starting antibody al ready picmads2wistobras
relatively high affinity, for exanpl et4a KD of about 10 nM or | ower.

Screeni ng using Bl Acore surface plasnon resonance is described in the
Exanpl es, herein. [0149J Binding affinity nay be determ ned using Kinexa
Bi ocensor, scintillation proximty assays, ELISA ORI GEN i mmunoassay

i spl by, Bi NUERY TS £ oy Bpais R oF SE FRamut 02 G e 2 ?gﬁ%%@?%%iglsay. d
spl ay. . 8" SEPECeE sy °d |
(i'nsorme BIRURCFARECoTs AR AR O oS b B S R

art recognized pIhAARNSHiS e mBE RRMS trhSTeeRAtioMI RBerfied if €8S BTREGtRIaRIsN) -
This generates snmall “libraries of clones (in sone enbodi nents, one for
every am duuahtl (PBEI6D). OMipitiatd iagdiandgnstepm edeft, wplith aad SeyFptleanntlyaef 20
menbers (if all 20 ami no acids are substituted at every position). [0151]

I n sonme embfedibieptoyidetlloged fekpeative linesi6a, 6% radheth BBRP chemier §3ibSpectficallnns i n
two or nore positions, which may be in the sanme r.in two or nore CDRs.

CDR o
Thus, t hesignals fomp thajefeandorighiaudisnehannels prsiyelerpblxeroyidedde @ PYERO8IhE i n
one CDR The library ma o] i substitution. i WO _or e posi.tiqns in
two or nofacutpipsa SW%élgnglo a%*ngiﬁisa@) %ﬁr&é&?@ﬁ%?&dﬁt&&h“iﬁ?m@? ‘ia*?lt%r nor e
ositions ai.d positions found in.t re f [ rSl: . The
gublst: t ut 0 Iﬂﬁ be 383:1 §r°é’8rua([}8fl§|1§rp%€1/xr6§gﬂe arﬁoglglléég&gllﬁisé%nggg?élé}g. . “Tabl e

2 of Bali 7 . -%m ]

CDRH3 and%?&%t%sp%é%%@?%&ggoﬁgﬂ%%r eo [t%SRJ.iEI S&CT%R{EZD&%%XRL%‘&
CORHI,  CORYZisi atPRBo sl HBeddmy. bRlt@nkakal, kD bberaidRaifhariceR or
an extended %%%%53] Ca%c?ilgglgt es Wé_%}[iﬁﬁg i rrprovg?@si)i ndi neé rlmy be sgquenced,

t her eby i gleftbef parfiglya oCORmplevely i ifrupl dndemte trétht softwaed techaigues known ntpraneed
affinity (also termed an "inproved" substitution). Candidates that bind may
al so be ssgiiehingtic atth@mebyrodiesd, sty ang diffopRessipeals (ietilorr Rvad b + B) atens

bi ndi ng. [ 0154] Mul tiple rounds of screening may be conducted. For exanpl e,
candi dat esncodetor #igRPRISYEPRg an amino acid substitution at one or nore
position of one or nore CDR) with inproved binding are al so useful for the

am no aci d_ AUELOeeFaREs BERE pOC T oF aat iR Bl g e pRRRY e
and sor conl gt R FHIACRIAAR' pRl R TR AE 0P e TR "

[0155] Li by RkMed ‘f%%%‘tﬂb? s—glééh?g?ﬁgﬁizé dBina ) Rb QUé F85Iae (BEDStef RImain). This

characterizing a s the fréequency of clones with i'nproved

bi ndi ng, thArSRMER] REGWAY as 0L HilgRse dradifothfiprols deschibadliingual. St avb.de
information relating to the inportance of each am no acid position for the
st abi | i t y6,087 ohethanisidotyorand bgesferencyiiessin. Fosubsteatipllyemaich the ppodimame of
the CDR retains binding when changed to all 2 0 am no acids, that position
i s identi6f ¢be asalagpomlenenationst the magnitkés \antdoplnse r wapansed of othe adigitglen

bi ndi ng. Conversely, if _a position of CDR retains_binding in only a_ small
per cent aginRlemeriptienst prefesrly approxUpyely: match; e trP?Hoé‘éeSaEroﬁldgéshW %n t hat

is inport 0 CDR function, Thus, t.he libra anpi.ng nut agenesi s

net hods ggﬁgﬁg}émpﬁﬁer PRt e ﬂH?W‘edh§iFF' sﬁﬁ%(ﬁﬂgg" “)%Hg?%cgﬁ be
changed to_ nan Lfferent ] i L ack-udi | J: i r-Tol| and
positionsu?ﬁﬁmgﬁgkﬁﬂggg%ﬂﬁg%&ggﬁﬁgk%g%&%H%g%%%gggS%ﬁ%ghgggﬁgggﬁi ev%hanged
to a few am . . . " . S -

combi ned 1B g e b e Y P LI TTI® e
origi nal AEkHer BLiath g tdthiqaeskidviito oAb eliltey irf the bl ef dighiel sigel padeédsingnal
substitutions at that position, depending on the conplexity of the library
that i s gagibeethployedpBoretaigle, usiorgal idwantds maobsmtaan arpbaweardestingon
nmethod. In addition, if desired, adjacent am no acid position can be

r andoni zeshmmle atird efdbe digital aodionsgrelsaridribe resnltisg sBanaldwrseddhiosgh alovampsscent
am no aci ds naY permt additional conformational flexibility in the nutant
CDR, whi ciltprynterpelation tashpigies mayfawo be implemenied; nforoaEWSG PI6fOrd0Pigr ger
nunber of inproving nutations. The library may al so conprise substitution
at positions that did not show inproved affinity in the first round of
screening. [0157] The second library is screened or selected for library
menbers with inproved and/or altered binding affinity using any nethod
known in the art, including screening using Bl Acore surface plasnon
resonance anal ysis, and sel ection using any nethod known in the art for

sel ection, including phage display, yeast display, and ribosone
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[0161] An anti body or polypeptide of this invention may be linked to a

| abel ing agent (alternatively terned "l abel") such as a fluorescent

nol ecul e,we 2&dilomet i ve nol ecul e or any ot hers | abel s krowuscoshbmzart .
Label s are known in the art which gensrally provide (either directly or
indirectly) a signal. [0162] The invention al so provides conpositions

(i ncludi ng pharmaceutical conpositions) and kits conprising antibody 9TL,
and, a.s this disclosure nakes clear, any or all o f the antibodi es and/ or

pol ypepti . descri hed rei i i : i i dael yperyi des
havi ng i r?gg‘i%%% & pg% ronr§flﬁéng?tleon%%%g?P%ggﬁg?%ogggggﬁgﬁ@gi nvegti 0?1 use
ant i bodi i j &4 8y, RER Hifladr otlesFn@silid @fimatio

conpri si ?%tvt? eg%gkggﬁg%gggﬁgéfﬁ%pep?fdes%r@%g? slpegi fically bind atlona

bet a- any ligitdiqrept Oa& @ndnigadcttcnpaitoas sembRabosanipies) tiayrbe ifeetedbetivoeni es
and pol ypeptides are further characterized by any (one or nore) of the

f ol | owi nghehgramias s=siple pair (rathe sligifal aghe51ghdr mation of anyloid plaques in a
subj ect; (b) reduces anyloid plaques in a subject; (c) treats, prevents,
anmel i orates one or nore synptons of Al zhejmer's djsease; (d),.inproves

cogni tive f[004#] brthiskrema é@ﬁéﬁ%@%ﬁ@»ﬂéf%@ﬁt@ﬁ%ﬁ%%@ He may
exhibit a desiraple safet rofile, f e | & he..conposi tiions of . t he

i nvent i OWW£W£§§CEY%\1§F%QﬁES 8 %Jﬁ’ﬁ% gg& 15’5‘?%2“%1&%} SEPPIESIN0 GCh o ced
| evel of any.one .or._ nore of:. hleed i n_t.ha: bral : ral
henor r hadﬁ 1,¥a1 ﬁ’@ﬁ?%é%gﬂ%écﬁ H%\rll?’t% Fcéeh (?fltﬁ%fﬂég ?ln%%gﬁ%%ai@sneé Bg%@i‘#r raht(aniJ gld:igce
scan); el eﬁégé Sl Vit 2 AJSA gﬁgm@@&ﬁ%r hﬁ%%%lﬁbixﬁlph‘a@ Ralchideliuf:sa@BRES 20-7mer vous

systeminaf nrat 1 on. wn i n Exanple 4, an anti-Ab anti body havi ng

N-1i nked ,ghy GResQHORRERMEDY A fidier Fofouegd 062 WSz efThéxcincwasd provetesvi ng
anyl oid plaques in the brain and inproving cognitive function with

si gni fi cahipryvddetigitalifitted hewahingmgibe tidumh continubng tice chatartsdatcsi desertbedrinmal
nodel for Al zheinmer's di sease.gd&0164! As used herein, an antibody or a

pol ypept i ‘Bdultiehdnngl dhlevismuaiSouad ef dYysteun dtecommepded dradiices dFMg®SDI v
with "imunologically inert” or "partially jmunq| ogi.callyipert)_refers to
ant i bodi e@le@fong‘blfgﬂpéﬁﬁ desociahign (Egl\ ﬁ%lf”“ﬁ’&%}egyé‘ﬁ?sé‘“?]g@f‘ ﬁ" %uﬂ’%ﬁ ﬁ%t#) fethave
reduced activity or. actjvities .of effector function (conpared to anti body
or pol ype‘ﬁﬂ?@é’%ﬁ@ﬁqhﬁr HeRtUAf i ed or a natural ly occurring constant
region), e.g., having no activity or reduced activity in any one or nore of

the foll ow Rgs rj j gmrpg : i at L VSh B i i gg
ant i body-deggorﬁi)nrpgc{é@?%n%lg?a ed éﬁ%%g:’rﬁlt? %&M%%@c gfgtgdii\?{tgt iang

m crogli ay. Eeedit Bk 96l Ak A Adidlib Bt 8Bkt BRqnielyeamipbienddoilthe smy Of
10% 20% 5 9 40% 50% 60% 70% B80% 90% 95% 99% and 100% In sone
enmbodi Mendignal b RESdcPaAYhE fielguchoy aorbpsmenatyTind atepeioni day be ihauegative
triggering significant conpl enment dependent lysis, or cell nediated

dest r uct i @nsoinfwhibke theamaatitudBoof tr aelpétdrequirecyreonmoens are Hipntiisseg. of the on
the constant region may be nodified or nutated to renoye or reduce binding
af finity ateramntmay bEG raepespivsy sense ik whigh the gragnifndeirpd theasedned Areguensy| | .

For sinmplicity, reference will be nmade to anti bodies with the understanding
t hat erronﬁW%tSﬁes@h&%ﬁﬂdy to pol ypeptides. EU nunbering system (Kabat et
al ., Sequences of Proteins of Imunological Interest; 5th ed. Public Health

Servi ce, Natj I nstitutes.of Healt . Beth i to

i ndi cate mﬁé@@rﬁhﬁélpﬁmiéedéﬁ Ge(s)E6 (i g‘%%i%&é%%}gggé gﬁlﬁ%%{o;a g%g? an

I gG antib r I nw}r&e j ; at Qfhed
specific é)o%aere%ffggt@ 'o%‘g“p?g?lﬁﬁ%rgg‘i 1;%‘rlelala spef:di fe}gns'(ﬁgysé&? Sﬁ%lrereahn) with the
under st angl Al lafHpliGRRNARE fieqibnbe JTBRAt 865965 HolRe smpdsedndurivgdi es
and specigéscge%i[‘%%gg%ﬁ% r?ﬁ{spone enbodi cEi:l\g:ntbg3 t he anlgrgbody thatpd;speci fically
bi nds to thenasidh PENC ceiapeep 78 eatntalhegenyratdsahaercodat diffrenegsignal fharvi ng

i mpai red effector function. The heavy chain constant region may have

nat ur al | ydypemicaiyngngeepsiange er mdutiag shevdyriaame rangn of dreedifiptsods pehalso thafe

am no acid sequence of a naturally occurring heavy chain constant region is
mut at ed, thegneodsyl sigmiloanbé dansaited thequghs limitesedynpwic 1RaT BROSHEFNQN R
whereby the effector function of the c n(itant region is i%airﬁd. 1I some
enbodi mentd s fkat e gespdes yacatvingh ther enopdedsignalymay T6¢OVAT FRRRIGALR il Bnst ant
region may al so be changed, e.g., may be renoved conpletely or partially,
whereby the effector function of the constant region is inpaired. [0166] In
sonme enbodi nents, the effector function is inpaired by renoving

Ngl ycosyl ation of the Fc region (e.g., in the CH 2 domain of 1gG of the
anti-Ab peptide. | n sone enbodi nents, N-glycosylation of the Fc region is
removed by nutating the glycosylated ami no acid residue or flanking
residues that are part of the glycosylation recognition sequence in the

T ——y " R S



These are typically based on chinmeric domains derived fromtwo or nore
human i mmunogl obul i n heavy chain CR2 donains. Antibodies nodified in this
manner arwopeasddicsebarly suitable for use in chronic antipoods260seeapy, to
avoid inflanmat ory and ot her adverse mweacti ons to conventional anti body

t herapy. In sone enbodi nents, the heavy chain constant region of the

anti body is a human heavy chain Ig@ wth any of the foll ow ng nutations:
1) A327A330P331 to G327S330S331; 2) E233L234L235G236 to P233V234A235 with

£230L 004l DI ERES AR SR a Y e Hns drammieeed AYIEUS) et co
5) 233103012 30ASRH4AR0RARY 1RLRROVAHEIIRCIAISAIOTEIN coedie DESY o o

A297 or an er am no aci'd except N. In sofe enbodi nents, the heavy chain
constant 008 rml BE tRNAdPEUY sighab veikimp Beasty debaibed! @CG2.9M Rdferdt o,

foll owi ng nutations: A330P33 1 to S330S33 1. In sone enbodi nents, the heavy
chai n cong53526, engecoporated thiyerefendnick hdsein, and whichais kneawyto beaidnartggsbunidrh any
of the follow ng nutations: E233F234L235G236 to P233V234A235 with G236

del et ed; tERGRERBRE2XSal baving 3 wlaiyedg breadithagio sange throwetpa pemErgissiop pato] The
constant regign of the antibodies nay al so, be dified to i npair conpl enent
acti vat i o meBymbayingagelagyipnarndrequencydepensdens dyrge@laﬁ%qgsgg%%arﬁ% €owi ng

bi ndi f th | d by. j '
acid 1 si LRI (R ROR SRR, BB BREIH Ay P g RO PP OB B

bi ndi ng J tophasrpe {&ﬁg% ti e 70,
K322, P3gg%h%§§f}égbhdﬁg%%?g%?gglgnl %@%ﬁ?@baﬁgg%%e tﬁ%8§§1?§§§8% q@%e
anti body 8 daighdsik Anfeh@ a8 BTRE! doviirbSrsCRRIEPR r!;peciﬁ%l?[”ﬂ{é Best 3adRaraCl g

bi ndi ng notif ‘constitutes residues E318, K320, and K32Z. ldusogie et al, J
| munol ogyro¥ids ddnsBer4hBedionh2 ) guileliafoe theddperatida B eh3dRipon & inchied1988) .
[0170] Cl g binding notif E318, K320, and K322 identified for nmurine 1gQ&b

i s believeg,tio BESCoecnmypressor 768t et thattiabeldy finstioypese desnnbad it teans , ofNat ur e
322: 738-740 (1988). CIqundinP_activity for 1g&b can be abalished by

r epl aci ngmathymetieal gepreseatatinpe el Klsalized; anglogelilitars e dhoger thagactesistieruel Bavng an
i nappropriate functjonaJity on its side chain. |t is not ngeces y to

repl ace t{ERIEHRPE %@s%ég (ﬂ'ﬁlayaW?lﬂte I &OIPBOI?Bﬁbi@W dq uﬁ‘?cﬁcf‘i’ n%?{nrﬁt %}\es al so
possi bl e to use. ot al kyl -substi,tuted non-ipnic residues ch Yy,

P " Lou. skt bR ot SRR Atk Biestaos BEplr bR ahe 75 BEE dne
Pro in pl € : i I I

bi i ng. . (a0 R0 e WA RaicA R R B T AR bl
resi dues @gge%yfmz&hbinggspﬂ@wumﬁgﬁmpl ace of residues 320 and 322, but
not 318, in order to abolish Clq binding activity. [0171] The invention

al so provides antibodi es having inpaired effector function wherein the

anti body hago@7yodidio esbdniasgrestaggico nrecdivendiiegp@béssed typ-safapladmeum Isigaat.or its
Fc receptors can be nodul ated by nodi fying the hinge region. Canfield et

al ., J. Hifferchbelsignal3antyuSAP siveal. (Additionallyeinasosts astang¢menty (gt sladwn here),
75:12161- 12168 (2001); Redpath et al., Human_ | munol ogy 59: 720- 727 (1998).
Speci f i ¢ Sghahoiranl they refegsiaral phonned axe alse quelsrablepwwided torasdipyErodplatprhni nge
region may conprise a conplete hinge.region derived, from.an antibo of

G 7t or encSlagath e Pl e s raed it HEPRLE resPv e B obio duRiaic: S

exanpl e, e £onst an i n a I (o] C ttached
to a hi ngéedqarnedg1 P 8'%“%‘138 ?ﬁ %@%@-&%@%ﬁ{ﬁ%%n%g&iﬁ gﬁ?gﬁ é\}% %g%ﬁgttﬁg dﬂ%\fv rhcl‘rb'nge
region AP t ' i | 41l ich
ach uni ¢ R FHREAE plaviledto i inudl MARuRG: 87 RR AR Nd s 8 2
enbodi mendifferehbé sigahlur @dr £, HROHPRrdnSe 3ldnal By ¥ HORNAEL uPEn ANEnR: NMore
cysteine residues into a neutral residue, such as al anine, or by converting
sui t abl y whefeth withidfiagichdit thatigividentie vekb diveigonthl SSncitahizatm Hedubhcd25.
Such alterations are carried out using art recogni zed protein chemstry
and, preflardblgy, 2 dehel/B4¢ K thetid need by Hranguissioanystas descthdephitdei n.
[0172] Pol ypeptides that specifically bind to an Ab peptide and fused to a
heavy chapaddaied dilfrrencedgignl aveisgrbilyrpeavided tefer sermer §4thet swps thigsigrdo be
used for the nethods ScCr | her ei n so enbodi nents, the pol ypepti de
conpri sesWih SieyBTRiEen gpm’é’lﬁgﬁgﬁwﬁdgﬁgﬁbé@yﬂ@@ BlFo pyas (s v Sealiowini n
Table 3. In some enbodi mnents, the polypeptide is derived froma single
domai n anti body that binds to an Ab peptide. Single domain antibodi es can
be generated using nethods known in the art. Omdfar et al., Tunour Biol
25:296- 305 (2004); Herring et al., Trends in Biotechnol ogy 21:484-489
(2003). [0173] In sone enbodi nents, the antibody or polypeptide is not a
F(ab') fragnent. In sone enbodi nents, the anti body or polypeptide is not a
Fab fragnment. In some enbodi nents,the anti body or polypeptide is not a

o N Y L - o, =




the anti body or the pol ypeptide specifically binds to the sol uble form of
Ab without binding to the aggregated form In sone enbodi nents, the

ant i body wo 20éwipbypepti de specifically binds to both aggnsgasedssor m and
sol uble forns of Ab. Antibodies that ©5ind to vari ous aggregated form of Ab
are known in the art, for exanple, antibodies that bind to anyloid
beta-derived diffusible Iigands (ADDLs); antibodies that bind to anyloid
fibrils and/ or deposit. WD 03/104437; U.S. Pub. No. 2003/0147887; U.S. Pub.

No. 2004/0219146., [0179] | i ! o id
conpri sed 51538,]‘1 T?'ﬁb,kasoF erﬂug%gyo eln?‘grgﬁlv g{ g&%@m%%%% fﬁ%h{b?%%gl Sfgthlai ﬁ

(SEQ 1D N 2 i1 ¥ OR3Y ¢ 29006 O087AF R0, nRNheE One,
two, or %ﬁgﬁ%ﬁs;@#?ﬁ%ﬁggi m’r&g%tg?g@éaﬁtﬁﬁ h%%%y chai n r( SEQ | DII%IIQ 41in
U.S. Pub.iNasis r2RA34 LESAAmpRFte 43841 0087777) . In sonme enbodi ments, the
anti body or pol ypeptide conprises a variable heavy chain region as set

forth in SEQID NO8 in US. Pub. No. 2003/0165496 and a variable |ight
chai n regi o[00ag] setidmoddatbnstSe@d didiec&vesthtuBsapled SN, sig@OBOMBEAC6. | n
sonme enbodi nents, the antibody or pol ypeptide conprises _a variabl e heavy
chai n r egiompressorsit Aughia moilwlaloESiagEdMiben vp-spmplgs Gnsepisigdditignal sampleslhs496
and a variable |light chain region as set ,foEtheﬁn SEQ I D l\g.l 1.in U S
Pub. No. shmypbinadeghes sampledatgdo nerses Fentignal fefeireieneo M dBiatipg JibSpif de

(SEQ | D NEFBEPHHLG D R SBUSPBb BroBe by ZoBao06359 75 Pofd 8 one.
two, or thre . ] I i i 1 16
n U S FABEGE 1208 ST diSE R AP SRR A AR I fmipilte 6 O
enmbodi me ' | qiR180e£ barkieAkioHaloiviiE $hd GpasmgRit ope
W t hin re%%ﬁ%@pgl%%%gg?bgﬁto?%dﬁagfé%ﬂeﬂe}modi rrenlt s,lgt he anti bg%ly o?

pol ypept i gigp spagl fFaaxhinpl, adarried shnabpithepenten fRgletd dfffat timed Bgésxam no
acid 35-40. In sonme enbodi nents, the antibodyor pol ypeptide specifically

bi nds t o En73pKiirenanbé fRqlerdyamoduleted des thenimearapled YR 4ignall nls some

enbodi nents, the antibody or pol ypeptide specifically binds to an gpi t ope
on Abi - 4cirteagements.uliissiregveney meildaon may/kerlimited fona gignBnentslsdiaiens 10t he

anti body or pol ypeptide specifjcally binds to i.- 4obut does t .
speci fi cafiHg bOnge e Ry A modHliey ey PUPET .Slgfwﬁgén%eﬂéﬁ‘?ﬁ%ir?f@r‘ﬁ?ag?r Phels

anti body or .pol tide.is tibody. 9TL or an aptli a pol ypeptide
deri ved f@&iﬁ?ﬁ%‘%ﬁé@?’isﬁ)@fﬁ@?%‘?w SFW’@B%@I%%S%?%E%%}S‘{C?? fe anti body or
pol ypeptide conpetitively inhibits binding of antibody 9TL and/or anti body
or pol ypepti i T 2 4 : i .

anti body is [%9?2%’1"?‘@%8@15%% the EBrPBr Amd L SOE B oéigg%&éa?np[%dig‘ﬁ The
bi ndi ng affy QitieRse ﬁgnﬂjg@utﬁﬁﬂﬁ&ﬁ@uﬁ&e@rxd, felosReBiitdasnadls thearhpluebyiaan may
vary, and need not be (but can be) a particular value or range, as the
exenpl ar yuge ENENTIS thie srarhple dubeinmpler Ihiaciehsed itregsaafpld raid of thé carhposite

anti bodi es and pol ypeptides of the invention to Ab 40, Abi-40, or Abl-4ocan
be about g by a fattonef @08 Cankinuiabovth bisidamples Bsamplenstendi thpgorapepife 0. 18
to about 0.72 nM In sonme enbodinents, the binding affinity. is about 2 pM
about 5 phgnakisonereadfiam 92 Bzt agpmplaeta oI $4 N1z o By drcradsinghe siBeeat er

EZSR‘A and Rl FoRRRGP sig;%%ﬁi Aovi] E%‘%e%%?ria?tﬂvg?%@h?%ﬁ e BB an
10 J 0, 700
oM about PoRgeR AR st Be. PN RR ety ARRSH. RTEeeRIHy T

about 150 | 1 to; &0 PMd @eout 60
pM aboutdeggnpﬁﬂ%%&%? Qi%ﬁ%ﬁ%@% abgb@gagmgl\}ﬁp%ﬁ%oﬁ%

enbodi me ?(}uehé‘}em_}ahﬁﬂieagﬁﬁf JiQI{HlBMtphﬁb}aE@(’b{%en&@rﬂ%Mﬂa{dﬂ oot her embodi ments, the
binding affinity 1s | ess than about 10 n | ess than about 50 nM | ess than

about 100 nM |ess than about 150 nM |ess than about 200 nM | ess than
about 250 niw0308 o8 tHohgin alesentin thid @rradgentent,| amsthet partion bbb endid @GGuldr skageot her
enbodi nents, the binding affinity is | ess than about 5 nM In other
enbodi mené® alsohmapiapgiopgiatelyt nmiduaté signelssthahare ptoyided 1frem thenprefasaipnal
enbodi nents, the binding affinity is about 0.1 nM_or aboutm% 07 nl\élb I n
ot her enbduipnents somperrpngedicnts theseinipfersionnl chansel Hignplaws somyiediibthe| ess

t han about 0.07 nM |In other enbodinments, the binding affinity is from any
of about 10 nM about 5 nM about 1nM about 900 pM about 800 pM about
700 pM about 600 pM about 500 pM about 400 pM about 300 pM about 200
pM about 150 pM about 100 pM about 90 pM about 80 pM about 70 pM
about 60 pM about 50 pM about 40 pM about 30 pM about 10 pMto any of
about 2 pM about 5 pM about 10 pM about 15 pM about 20 pM or about 40
pM I n sone enbodi nents, thebinding affinity is any of about 10 nM about 5

I T I ~ NN I ~ N~ - o — e~ o~ I ~ N~ I T




chain, of antibody 9TL or its variants shown in Table 3; and (1) an

anti body conprising any one of (b) through (k). In sone enbodi nents, the
pol ynucl ewbi20e/aespri ses either or both of the pol ynucl eotriuge¢sp2sbown in
SEQ ID NO 9 and SEQ ID NO 10. [0187]18l n anot her aspect, the invention
provi des pol ynucl eoti des encodi ng any of the antibodies (including antibody
fragnments) and pol ypepti des descri bed herein, such as antibodi es and

pol ypepti des having inpaired effector function. Polynucl eotides can be nade

o) ont cee b Bkt ool SR ER) S SRRILNSTHABRER, + M1nd BUERAROT
any of t {gg%rpdgégﬁga%%sgﬁmf &lQﬁlaitiQ&g{:k{i%r%@scfr&ﬂ (ROPR QSRR MBS ma%rhb%

conposi t rises an expression v onprising a pol ynucl eofi de
encodi Ng #hemddd RPLbRIEIM A SBEERBDNGIR dhe drinéit hedtheidhadésivtwm tbhe
conposition conprises an expression vector conprising a polynucl eotide
encodi ng @Rryskilfedtif eheaatt dfdetiab g amsmigddry peipetaeondescri bed herein. In still
ot her enbodi nents, the conposition conprises either or both of the

pol ynucl eoti des shown in.SEag D NG9 and SEQ I D NO  10. Expression vectors,
and adni ni s{0Q1] Brioofo eodipe ts ewpytgignaldip simmsni4 firee theparpRsity sl e d

herein. [0189] | ther aspect, the inventi i d t hod ki
any of "t Fige penyighel ot Kidac GBetrbLuaar e 1 DAOON RO FH e Fabtreess.

I ) h . al .by .
vent | orthe FEPSHTTR Ko HES Sy hE & ROV SEel ARRREI-C courRy S AR o

doubl est rande om or. t4 RN

nol ecul es&o%go%ﬁ%gﬁé%qﬁ%%ﬁé&%ﬁRﬁx&ng%%eégﬁg\ﬁ%ﬁ %2(:))51'3 i I’ll I nter gns and
cor r espongoiQ 8- -RNAs BBhREUE @A D) MafdfRlfeORih PRARETY: fedHits SRNAREbE &R &S,

whi ch do not contain introns. Additional coding or noncodi ng sequences may,
but need mppkivelyehigh SalE raned. NARisawgIDkyowic lretht iattepatictlhesipiia sembise matesst | on,
and a pol ynucl eotide may, but need not, be linked to other nol ecul es and/ or
support nmbebé athieveld @b MaiRaingduithdewérdets offegsobtiopif the DA G apérates wethwance
(i.e., an endogenous sequence that encodes an_antibody or, a portion

t her eof ) ioerensed eoonple itels. alyandeinte Rpreve fhey sigaaliormaise pioy ik (fegrensy

variants contain one or re substituytions, additions, deletion [ or

i nsert i onnduadihofatneHEny rﬂ‘fﬁ‘iﬁo@eéeérfar”@/is g“?ﬁ“ P{equh"@i%%dn‘%f&r: toﬁlgl S5is not
dimnished, relative to a nati.ve_i noreactd ve. npl T on the
i munor ea®FieaTe P PR at n@%&ﬂ%ﬁ eﬁ%ﬂq%’e%tI?rggldﬁaaymg%ﬁge:ﬁ;%a&f 1%23% %ggs];égss}é as
descri bed. her.ei s e | Bt th@tsady %%KQQPH sdQ¥mALenRtity,
nor e pref%@§€§§ﬂ§F¥%%g§€E%%Q%1; oi%%ﬁ%??gsagd%nngg pr-e er%glyﬁgfgleast
about  90%jid&idrhaYoff Ann R4y Aa%%qé dg $RaHeRER thd@imBoaesiRS. @, TRHMS

ant i body orﬂg 5%%t?on thereoF&p[O 95] Two polynucleo#?de or d%lypeptide
sequencesmafch thafingle rde neddda iy tb@DAC.f Aldg sigttpsaeapliig theouent sgesl aff
amno acids in the two sequences is the sane when aligned for maximum

cor r esponsiemner 9% mhiscslidparg teehmiguesorEasignordelthetioganait bo implgmentedsinar e
typically performed by conparing the sequences over a conparison w ndow to
i dent i fy emubipgigyawish {aceparate fioshspofempbige éh ERpIeVeFiEBdlitoyIoisa 1atidsnpar i son

wi ndow' as used herein, refers to a segnent of at |east about 20 conti guous
posi tions, ually 30 to abqut. 75, 40 to .apoyt 50, in.which.a sequepce may
be conpared%S%%QE%éﬂ@$§H€baggﬁﬁggcéw%ﬁkiHBREEW%‘HQ%Ee$g%¥ g%ﬁPFﬁ%%ugi
positions_after, t t guences .are opt.] . i . i. ol

al i gnrrentu%lsarg%laﬁgﬁ@é%%fa%ﬁ' Revpar ias%oﬁnprra%é 6@1{% r%l.l}(%? Qggﬁu%j% %égfkhgcﬁgggﬁ gn
program i g & | | QURLRRIBY! $5r SRIAMBIRHPNARTARCS! NC. |
Madi son, @W§?5ﬁ§?§§5ggﬁg&%?hﬁngﬁg?gég#ﬁ%%is prog?anléﬁgéd?es éeveraﬁ

al i gnnent g:3c0RERS, 1BeR6IvE BRES BsdHigor] SldlopwlbawitefabRbES gh Rayplotdies M
(1978) A nodel of evolutionary change in proteins - Matrices for detecting
di stant rgkakitems WPEHA) mbapbekéd bMIR triesnijter’t Ak, obnRicodlde ambBanisesfce and
Structure, tional Bionedical Research Foundation, Washington DC Vol. 5,
Suppl . 3, loppres@atiodSHigh Hample) rate T¥80s (foni Videa appipcatians) are aAailgersmt thend
Phyl ogenes pp. 626-645 Methods in Enzynol ogy vol. 183, Academic Press,

Inc., Sanailiegiinn @ecifia igtsicrated pireyit Gl Comagriet. pAffitionalyg by mtilizing shigh) - 153;
Myers, KW and Muller W, 1988, CABICS 4:11-17; Robinson, E.D., 1971,

Conb. Theor. 11:105; Santou, N., Nes, M, 1987, MIl. Biol. Evol. 4:406-425;
Sneath, P.H A and Sbkal, R R, 1973, Nunerical Taxonony the Principles and
Practice of Nunerical Taxonony, Freeman Press, San Francisco, CA;, WI bur,

W. and Lipnman, D.J., 1983, Proc. Natl. Acad. Sci. USA 80:726-730. [0194]
Preferably, the "percentage of sequence identity" is determ ned by
conparing two optimally aligned sequences over a w ndow of conparison o f
at least 20 positions, wherein the portion of the polynucleotide or




such as deletions, additions and/or substitutions of nucleotides. The
resulting mRNA and protein nmay, but need not, have an altered structure or
functi on.wél2bemssoeay be identified using standard techrcgussoossembs as
hybri di zati on, anplification and/ or d@atabase sequence conparison). [0199]
The pol ynucl eotides of this invention can be obtai ned using chem cal

synt hesi s, reconbi nant net hods, or PCR Methods of chem cal pol ynucl eotide
synthesis are well knoLvn in the art and need not be described in detail

h in. O f L~ i h . : . i i d
e et bl P A GRS B PEAERR SR B A e gt and @
prepari %R@ﬁ%g g;é{;gegfcg %a%vé% i Nhe S CAITDAIBAR il BINOES1ind (ROb feQfninsle

conprising a equence can be inserted i'nto a Suitable vector, and
the vect @y forpréptkd t1eAdlghg dubio’ HEHaCERbr ioRé Or encielDiAMY Brchded ircehdsnfiner 22,
replication and anplifrcation, as further discussed herein. Pol ynucl eotides
may be i ngiditiondl protasingshayced pafdmnedyr othantypénoimonponthte and port@ek bEaar e
transforned by introduci ng an exogenous pol ynucl eoti de by direct uptake,
endocyt odtamsmitteansf ecti on, F-mating or el ectroporation. Once introduced,

t he exogenous pol ynucl eoti de can be maintained within the cell as a

non-int egrated vector, (such af a pl.asm.d) or ir11t e%‘rat ed into t%% II$s.t cel l
genome. The [(5BY Retareng i E1G oh PP &f aBGxepw pdtoerofvigior SKES 8t cel |
by nmet hods wel |l known.w.thin t.he art. See, e, Q | 9).

[ 0201] AIS?‘BWHaatnidv’él Rﬁefeﬁ@i" aﬂr?‘(@a%d ep?%uéllgflaglﬁq%?m seeglé%(ﬁeg e%. a%é:éﬂg
technol o ! ] e { j i (= S.

4 685, 1000l TP Hpet 80 Skl BESBEE 0§l IRRLIRES ) 7 BRI R0

Pol ymer astgy%ﬁil&s Be@&hrhRRrs thitddréase fHe s@npleadteof sBinfi@iab 1o+ RO @6 diffdBaskon
(1994).[0202] 'RNA can be obtained by using the isolated DNA in an

appropri afigha¥ €6 t-OR), aARdS ARSEhkl, agd itie ¢ortespending t@bpasith aignabpdoducedigntiehe

cell replicates and the DNA is transcribed into RNA, the RNA can then be

i sol at ed smsimeyrs.meBhdatseaselg thi rrowple ttesh digitabfsigoris| thay epntdie the @pprepristet
forth in Sanmbrook et al., (1989), for exanple, [0203]. Sui éabl e cl onf'_lng
vectors rmgeihade gmer phase cxpnisst Gl i eieblys Praveadq ar cdigial g filerng, andngihege

sel ected froma | arge nunmber of ¢l oni vectors ailahle in the art. Wile
the cl oniHgcariag dpncligpyycads ﬁlh%}tal'cig?r'?mgcggc‘iﬂnﬁﬂeﬁj’nt ?H’F?én B&metFo ISP ded t o

b d, ful .clonj t i I Lhigt
sl 1-r op§ coipkbi R B E bt o IIFAR o o0 BB Pl S ine,

endonuc! e4agiaanrh BloidPhodblo 1HEBRRcLR 1R diRISHe LAl fSPRalitusiead 14

sel ecting es containing t ctor. Suitable exanples i1nclude plasmds
and bact egyiaalpld/i kAEASiter2D mayP Wlud. a 1dlGkd, mBUWSGE that efficiedtly dpB&teSKif) and
its derivatives, npl8, npl9, pBR322, pMB9, Col El, pCR, RP4, phage DNAs,
and shut thgvided b Glequeie moaihl4paAdra iEnpAT.2 3 the Hoetde afiadelrrisionchivere] sikoali ng
vectors are avail able fromcomercial vendors such as Bi oRad, Strategene,
and | nvi tthegeclud§Ohe dpdipipionsaticn) wibet esnter fisaeensl [of 4arMBzepl i cabl e

pol ynucl eoti de constructs that contain a pol ynucl eoti de according to the
invention. It is inplied that an_ expression vegtor St, ai)e replicable in
the host cell{®4Tonpiovids asnRERRIEIG CORBOAN FLER gtPéhg]S]éﬁli SROGHEOT: AFSRDSs ol

DNA. Suitabl e expressjon_vectors include but .are limted, to plasmds,
vi ral vec‘ﬂ“@i@,atei S%’cgeu"gd H’i‘jfe&%gﬁé\??qﬁﬁ%eéé,e Elgléﬁﬁ-ﬁ:f& gg[%g‘t ERFOdeY ggsg%? Surifat
retroviruses, cqsnids, . a S| V. hSSHLaREd, bk

Publ i cati lgﬂmk%. %\Rﬁr%’ﬁa&ﬁ%}ﬁé%c 6§r (l)er?e;;%{nd(e)lﬁll% @lﬁflgg%%ener gﬁ %@I?%dﬁl éo,r but
are not létﬁ%etq?g. e %1?}5}8 Mte HBHAs e thdifconfih it cdhnSdsgd SlondeeRaneran
origin of replrcationm, %ne or nore marker genes; suitable transcriptional
control | i @) @R Sufnsits 043BoWh API@RS., Thekampedite amshtistmal fehaunmdror
expression (i.e., translation), one or nore translational controlling

el ement's BO(Es pleF@rablyipabifled ®Quiupesdmpu ¢ 02 et nchrasasrtke trinmde rage off thesignal
translation initiation sites, and stop codons. [0205] The vectors

cont ai ni ny inkertipg hyditiohad stinples ingé thertigitad signela b suwentined doaviedthiesn iasaried host
cell by any of a nunmber of appropriate neans, jncludjng el ectyoporation,
t r ansf ect saomlesmphp pe igtesmined iy intarenlating the Bisting sigg] SHples Orcéff S1SEng
phosphat e, DEAE-dextran, or other substances; mcroprojectile bonbardnent;
| i pof ection; and infection (e.g., where the vector is an infectious agent
such as vaccinia virus). The choice of introducing vectors or

pol ynucl eotides will often depend on features of the host cell.[0206] The
i nvention al so provides host cells conprising any of the pol ynucl eoti des
descri bed herein. Any host cells capable of over-expressing heterol ogous
DNAs can be used for the purpose of isolating the genes encoding the

ant i body, polypeptide or protein of interest. Nonlimting exanples of

o . e e v 1 o '




met hod, such as conpetitive binding assays, direct and indirect sandw ch
assays, and i nmunoprecipitation assays. Zola, Monoclonal Antibodies: A
Manual ofwoeodkwiiosees, pp. 147- 158 (CRC Press, |nc. 198prrnjst@sadrraihe

anti bodi es may al so be used for in vi®o diagnostic assays, such as in vivo
i magi ng. Generally, the antibody is |abeled with a radionuclide (such as
111In, 99Tc, 14C, 1311, 1251, or 3H) so that the cells or tissue of
interest can be |l ocalized using i munoscintiography. [0213] The anti body

may al so be used,as . staining reagent in, pathology, follow ng,technigues

el 1 knoubior SRl St o 20 RIS Rl E P SEF Bt B Sl e PR T fc or
function % . i hA: i ! j1S. of
subj cct | oy s aReipisgy 4EAR U/ Apik M- e Db iiERe 03 MBORBRNE,

tr eat ment joafds 4 36eREHRWAGR FIG 308 heflte HRPQIhSit ﬁ?%itapéidi@ bhal for the

adm ni stration of a nonoclonal anti-'Ab antibody results in a rapid increase
i n pl asnediffialanddilber, Mg nip-sagelal ottpus of Dpsse@apkr i 192his b fgraby pivadeddiowi t h
anyl oid burden in the hippocanpus and cortex. DeMattos et al., Science

295: 2264- apdier (@eg2)plerl h04% tordurdrb ddimeset the sagnahstinple tateantihh Bbidypanaerilarg
inpaired effector function is adm nistered to a subject, and level of Ab in

Ll br el of B oyl oL, Bt deni n. D Subpect TheSe. merhods. vl

ity R hber S al it b nolile FisP bl

cffcotor b a7 ikttt SSG, 6 d BT BB R L g
mgﬂa"i‘g{'gl%rfér&blk}%g%fé@%@ﬂ%%%cy %m&% 106%5&1@1%%1{%9% nIoﬁ lates an

t her apeut 1 T purposes e an odies (1ncluding p pti des

pol ynucl egirhid@srierafd. PR R tHeicoRlposiREas L i ons described herein can be
used in nethods for treating, preventing and inhibiting the devel opnent of
a di sease characterized by aberrant deposition of a protein in the brain of
a subject. ToeSSeishietaownnponesskilbedin thesdreof signdl prdchssig vpeais iaterpeldtent | ve
anount of an antibody that specifically binds to the protein or the protein
deposi t oschempoingy be inplemgated ircihd BI$Q ¢nsoders prbatidio wiedpleton staes deseriteddy has
i mpai red effector function. For exanple, _an antibody which specifically

bi nds to #Ven for sxamples theygghie gignals may pedpitishy samples: &i W2aﬁHZh3§rfih¥pai red

e AR B SR) of 5 AS5 TR
G s e L

prophyl acfmeandhHie R8T APGMhESRs AL BAkeObn RAL BRANs %ugié%%aﬁﬁceis%lm

The anti bodi es (1 ncludi ng” pol ypepti'des), pol ynucleoti des,

phar mac e Ugdnddfidts QTR@pickiednsiot st eal aklgble iifip e 3BmbR: Iuﬁe@glo%r odishimggon,or
treating, preventing and inhibiting the devel opnent of zhei nmer' s di sease
and ot herpatfsmasesregaraneat.ccosnviahth DA Cenadalfilityor AvldRdnedprekidé dre almve
accunul ati on or deposit of Ab peptide (collectively termed "Ab-associ at ed
di seases"describashipasanipdens asd symderare dispigdis ST enooders end audie modplagarct
denentia, mld cognitjive inpairnment, cerebral anyloid angi opathy, vascul ar
di sor der #2gfScthepsy dgBisesOF abher Apmyan deyjees Hiabwstr?érrvéé?@ Qperafifng may der oke

and HCHWA:.D)., Sych thods conprise adm ni stering,the antibodies, .

ol ypent | GEbUEH B GO FHTES of dp et Ptk enc g o1 dh oot ne
subject. ln ctic applications, pharnaceutical conpositions or
nedicaneﬁ?gmgggpaé%?nistered to a patient susceptible to, or otherw se at
risk of, Alzheiner's disease (or other Ab-associated di sease) in an anpunt

sufficient t[@()ﬂ‘%i'f]]iIﬂiﬁ‘.!Hf’s.I %x%p[e,eC{HéeBT!?@ Eh®iers! 888 AdidEmE@USDE HagedT arde! Ay
the outset of the disease, including biochem cal, histological and/or

behavi or aimpisfigited i@l hdrdwardi oagdBents (SdCeEP beGath@Rsureddior tkenpRdbate

pat hol ogi cal phenotypes presenting during devel opnent of the disease. In

t her apeut singlappteigea¢d eisuit,campahift isens dybr@ diicaite ot sa airevddwithi dseeted to a
patient suspected of, or already suffering fromsuch a disease in

anmount suf ¢angosents), dowigrer, imsome amengamndy phabt ynaae ropsiationd eposijenst entheof t he
di sease (biochem cal, histological and/or behavioral), including its
conplications and internedi ate pathol ogi cal phenotypes in devel opnent of

t he di sease. [0217] The invention also provides a nethod of del aying

devel opment of a synptom associated with Al zhei ner's di sease (or other

Ab- associ ated di sease) in a subject conprising adm nistering an effective
dosage of a pharnaceutical conposition conprising an antibody, a

pol ypeptide, or a polynucl eotide described herein to the subject. Synptons
associated with Al zhei ner disease includes, but not limted to,

o Y o o, .



region with a variation froma naturally occurring Fc region, wherein the
variation results in inpaired effector function, whereby the adm nistration
of the anwohoehpicauses | ess cerebral m crohenorrhage thaorageosiostssati on of
an antibody wi thout the variation. [(0424] Aberrant deposition of proteins
in the brain is associated with a nunber of disorders, sone of which can

al so be characterized as anyl oid di seases or anyl oi doses, due to concurrent
deposition of anyloid-formng proteins. [0225] Anyl oi doses are disorders
that are act enl r I j 1] tel ibrils,

Lnat o e BRSCAGLRILCSHIRY S A08ih UasENON bl SR RRAIA S RIS
associ at eghMhib it v @ﬁ@&?éniﬁlé’& lisfng BPccherthﬁﬁfcffﬁnné RhEoRhe oﬁexﬁﬁ&’i&er of

anyl oi doses I n which central nervous systemfibril deposition predom nates.
WO 00/ 728611deBTSChasoders uib eiudldf moankaicl stamd ip@idseived dh appyhdik JOSEFhe
[0226] Al zheiner's disease is the nost well-known and probably the nost
conmon angxeaipdiargti aelasie meferdbdy peonided iméfevibepgs wlishem gdivral, ¢Gondhdrdenare s
characterized by A-betacontaining plaques and neurofibrillatory tangles, as
sunmmar i zedeselipiemnlenguagy/that insed bwrvgec@ps@rﬁes@n@ré teAescebe ped design dipowidat ed

with simlar, but |ess progressive, A-beta plaque fqormatio asis Down's
syndr one. SY[smmn%&erfﬁ@?ﬁaﬁg%pi@v% POl DAY LR GUEEA O aretz@wgéoe # SHHRSal
fragnent of .coll age has .be rved in brains of Al zheiner's

et Lont s, Soniteren R YOM, beBEEE B BTG Dt e Bh RS S G Py

et al., ( i . : - . ariant of the
anyloidogégﬁg%ﬂﬁgﬁggﬁyéggﬁg;%ﬁg%?%uﬁégé%%g%%%%ﬁaé%gﬁéégggggiated W th
massive cerebral anyloidosis |eading to brain henorrhage and death in early
adult 1ife i[oo5r] Wehiedi thar yrebud efandplyd Adedcratntdi QBREh¥nddiREE dintl at¥cdeat at i n
C anyl oid angi opathy). A normal variant of cystatin C (w 1 cystatin C) can
be found assetibhkt edthvthdr BEHEt stapdypdd, dep-aamplirgo ripgitsd nduddd  Agndloimaspltrques
in Al zheinmer's disease. [0229] In studies to determ ne whether exogenous
agent s commenened mtserfcodera anpddecotienitihes cemply wifls othet tale@isian auday stimgB@sor  wt
cystatin C), N lIsson and co-workers incubated antibodies directed to wtl

cyst at i n Tongramplepenseders and/er dacoders desagnagdossandards agsastaied with A2&V¢itomon and
observed decreased .di merization of e.protei.ns. N | sson, et .al. (2004)
Sl o1 o S lin o £ 9 0e end 3555, Bovab CyRArG TR g B nE o by
A-beta peptide . {5 p i d berrant..
dendriticé%éq%%#%%?fgﬁgﬁfﬁagéfﬁﬁgﬁg E%E%%hgFﬁ%%%ﬁ%%ﬁgH?%@gggggﬁ&gg%wgssion
of genes i i i ) r_ i ns
(super oxi Qe e B R R R P B

| ocus. Th@@ﬁaﬁ@ﬁahgﬁm@hﬁgﬁ@ﬂbd@&%&g%&&@ﬂmgﬁb@ﬁﬂes that are not linked to
the Down | ocus (genes win a segnent of chronpbsone 21) - GAP-43, nitric

oxi de synthase 3, neuronal thread protein, pro-apoptosis genes such as p53,
Bax and LI - [0058] adanmsret iofi gnplemenitiobxhavedsen deafribbdhe Neverireldoyn willhes
genes correlates with proliferation of dystrophic neuritis and apoptotic
cel | deatundegtoaddhaiiarieus gogificaies may be mudeir Arcordiagynptheuimplementatians1 9.

[ 0231] Brain deposition of anyloid plaques forned from A-beta peptide is a
al so a coﬁ%ﬁﬂ‘ﬁ%&‘ﬁé?‘dﬁi‘{f@%@p@?‘@g ¢laisv- Al DS patients. Green, D. A, et al.
(2005) AIDS 19(4): 407- 11. Simlarly, deposition of A-beta

pepti de-cont ai ni ng pl aques have al so been observed shortly follow ng
traumatic brain injury in hunmans, where A-beta co-localizes with APP and
neurofil ament proteins in swollen axons. Smth, D.H, et al. (2003): 98(5):
1072-7. Brains of patients with end-stage acquired i munodefici ency
syndrone (AIDS) were al so shown to havei ncreased | evel s of

ubi qui tin-stai ned dotlike deposits (Ub-dots). Celnman, B.B,, and Schuenke,
K. {2004) J . Neurovirol 10(2): 98-108. [0232] Anyloidoma is a relatively
rare formof CNS anyloidosis, presenting in the formof an anyloid tunor,
usually in the choroid plexus, with secondary extensions into white matter.
Primary anyl oi domas of the brain parenchyma conprise | esions conmposed of
anyloid AL | anbda |ight chain. Tabatbai, G, et al. (2005) Arch Neurol.
62(3): 477-80. [0233] Multifocal white matter |esions have been observed in
brain MRIs in patients carrying the gene(s) for the transthyretin Tyr77
(Tyr77 FAP) variant of fam lial amyloid polyneuropathy (FAP). Lossos, A,
et al. Eur. Neurol. 2005. 53(2): 55-9. [0234] Fam lial | eptoneningeal

anyl oidosis is associated with a genetic abnormality of the transthyretin
(TTR) variant Asrl8dy (D18@. Jin, K, et al J. Neurol. Neurosurg.
Psychiatry (2004) 75(10): 1463-66. The D18G variant form of TTR has been

al so shown to |l ead to CNS anyl oidosis in Hungarian patients. According to
one report, small nolecule stabilizers of a tetranmeric formof the protein
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popul ati on without the need for any assessnent of the risk of the subject
patient. The present nethods are useful for individuals who do have a known
geneti ¢ rwekoefoifoahei mer' s di sease. Such individual s i rcirngeosshosss havi ng
rel ati ves who have experienced this di2zsease, and those whose risk is
determined b y analysis of genetic or biochem cal markers. Genetic markers
of risk toward Al zhei ner's disease include nmutations in the APP gene,
particularly nmutations at posiAPBBNPIX Aand positions 670 and 671 referred
to as the Hardy and Swedi sh nutations respectively (see Hardy (1997) Trends
Neurosci. 20: 154-9). Oher markers of risk are nutations in the presenilin
genes, PSI and PS2, and ApoE4, famly history of AD, hyperchol esterol em a
or at heroscl.etosis.....lodini.duals..presently..suff.ering from Al zhei mer's
di seaseEscampabelersegognics=ed from characteristic denentia, as well as the
pr esenses.0fn I bsk:fact ors descri bed above. In addition, a nunber of
di agno®rits reest grrarre f@%ai | abl e for identifying individuals who have AD.
These idas|rudeidreaserereat :00f neeShittiaw mane «AP42 | evel s. El evated tau and
decr eased AR PEVELS BT GUETY LHEHIESEIE® of AD. I ndividual s suffering
from Al zhei nmer' s di sease g:afnthal so _be di agnosed by ADRDA (Al zheiner's
Di seasB e RA Al el s e i . S RS0l inatehead) i | t€Fi @, | n asynpt omatic
pati entss: ot et nent-CRE BEGL gL gnyAge M €5, 10, 20, 30). Usually,

begin treatnment until a patient reaches 40,

howevef, 1t 1S not necessary to

50, GOIBLeeTR, s PreArte, Pyl call ¥ Bt 5l $o°iStRBI e dosages over a period of

tinme. deeatsredtsz.can be nonitored by various ways known in the art over

L ime. bLp -E'h,@ta@ilafeses)thrag%ﬁgn&jsachuQngﬁﬁ%yﬁdmmnpatients, :1 r eat mﬁnt can

egi n enmtrenatalebly: Hytradmieni Streiritrge theapgiPirteragent to the nother or

shortlQtahﬁﬁzéiﬁ?ﬁigﬁgﬁrﬁéﬁzﬁpﬁ:ﬁeessfgﬁéém%}gmgﬁ@a plzgg'rrposi tion that can be used

i n the™ahdve, net.heds..i.ncl.ude...any..nf..Lhe..anti.bodi es, pol ypeptides, and/or

pol ynucl eoti des described herein. In soneenbodi ments, antibody is antibody

OTL or "1t'& *Vari-adfit'S§5sholvn in Table 3. In sone enbodi nents, the antibody is

an anti body t hat sgg;@ix;fgdf@al |y binds to an Ab peptide and conprises a

constant regi on haviy.inpaired effector function. Adm nistration and

Dosage [0242] The ggﬁébody is preferably adm nistered to the manmal in a

carrier; preferabl yieauphar maceutical |l y-acceptable carrier. Suitable

carriers and their°F6PRtAti ons are described in Renmington's Pharnmaceuti cal

Sci ences, 18th edition, A Gennaro, ed., Mack Publishing Co., Easton, PA

1990; &Ry Reni ngt §f.The Sci enfiant.Practise of Pharmacy 20th Ed. Mack

Publ i skeeng, | 2000. Typieatd y, gfrenpedpriat eammum “ef a

pri ar magaut i $Al]l ynachept abl e Al refcSings epikdlestda& for mul ation to render the

for mul =kron #S0t ofjf%E: Exanpl e/ S HECCHRLF 8 Fncl ude sal ine, Ringer's

sol uti efiand dextneseesol uti on. //fhe ¢pdhofor the: sobwt i on is preferably from

about 5% adbotlt &G hore pré&fetdBI FFEHIEBBH *F Yo about 7.5. Further

carriers include sustained rel ease preparati ons such as sem perneabl e

mat ri c&§oFEaL Brhydr.ophobi ¢ ppbynessi&oNt ai ni ng the anti body, which

matri ces arel§:fl theswiermiedf shaped laepiglessise g, filns, |iposomes or

M cr opaLt i c|Eé2§§ Iﬁig&m\?iiﬁgyﬁaﬁlﬁwa%%timmdbﬁ@%ﬁ?pe?ﬁngzﬁﬁdsls@ni n the art

that certai nglggr_rﬁggj‘l;gzgjgyt  pt/&*pretet aiffes‘gébendi ng upon, for instance,
|a

t he roudse of tadni hsssﬁssratiimﬁaneaaad concentration of antibody being

adm ni stered.. [0243L;. g .anti body can be admi nistered to the mammal by

i njectiwon (e 9, & Dgg}m cl,d_i nt rav;qu)tysf,t-Rigm raperitoneal, ‘subcut aneous,

i nt ramiBcul ags o niAREIREs W nt r ab@Eebral , intracerebral ventricul ar, and
i ntranasal ), 2pp! br‘@f arﬁblgggg@ignds,%g}gch as infusion, which ensure its

del i veRyfet 0 the b iéﬁa ngeicgﬁm In an//effective form The antibody may al so be
adni ni gtfer edih§ i SO HERHIHER' usi offff echni ques, such as isolated tissue
perfusion, to exiert |local therapeutic effects. Intravenous injection is

pref er LEF = TORFAT okl 88t i ve dospges and-schedutes for administering the
ant i bodyte mayzbe detesireaees: enpi ri/cgULIeyr, and. maki ng such deterninations is
wi thin“Fhe sEIDI BB Andery, ThosE SKITI Bd i n the art will understand that
the dosage of::&@int PR tFrat nust 2adm ni stered wll vary dependi ng on,
for exﬁ?ﬁgal e,&tﬁe n%?pn’%gﬁd 1'I:Ehzit W | I%;gécei ve the anti body, the route of
adm ni sy ration, the particular type of antibody used and other drugs being

adm ni ster eduf:a th@;mmailaand@gé;dandeog rres @b eCchilwigs appitopriaret dbsegs or
anti bod¥ei s BHUnd“ R ERETIHEY at ur €’Bh therapeutic uses of anti bodi es,

e.g., Handbook of Mbnocl onal Antibodies, Ferrone et al., eds., Noges
Publ i cations, Park R dge, N. J., 1985, ch. 22 nd pp. 303-357; Smth et
al . 5Anti bodi es in Human Di agnosi s and Therapy, Haber etal., eds., Raven

Press, New York, 1977, pp. 365-389. A typical daily dosage of the antibody
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about 100 ng to about 200 ng of DNA for local adm nistration in a gene

t herapy protocol. Concentration ranges of about 500 ng to about 50 ng,
about 1 mgotooeaheid 2 ng, about 5 ng to about 500 ny, amdTAalseass/20346m to
about 100 ng of DNA can al so be used @uring a gene therapy protocol. The

t her apeuti c pol ynucl eoti des and pol ypeptides o f the present invention can
be delivered using gene delivery vehicles. The gene delivery vehicle can be
of viral or non-viral origin (see generally, Jolly, Cancer Gene Therapy
(1994) 1:51; Kirnura, Human Gene erapy (1994) 5:845; Connelly, Human Gene
Ther a?peﬁ’/e (1955) ﬁiﬁ@giiﬁ%ﬁﬁii&ﬁpbﬂ;tt%ﬁat ure Genetics (1994) 6:148).

Expr egsi on 1412 sugiientEng setiteticésican be i nduced using endogenous
manmedeb an ofo-d eteoE0gous  pr onot erdis dExpressireraragf sigslie'2codi ng sequence can
be eifher .canstitutisye,or regulated. [0251] Viral-based vectors for

del i very ofmapldes@t@sﬂ:ggoi%‘gga&l: eot mg and expression in a desired cell are

vel | RFown i) t Heonateccee@nD| ary Viofsal - based vehicles include, but are not

li mi tee to,22rec ORIl BRI eyl r usly (see, e.g., PCT Publication Nos. O

90/ 07435; \h‘é;%4?2%;%%&&9&5%%§69z§§m1903¢e2:5%4;-b'vv@ogs/ 1 1230; WD 93/ 10218;
VO 911628053 %), S2EAbent Nos. 5, 2B, IO Hecdi il cotlel et X Be P2 8N Ea1 Nucson

2, 200yi6b1; armd BRPo@e8@4E2242), al phaw weisislFased Spaetseirs cofiicgent CaGuipdior @ vi r us
vect ofi5, S8R R fon@stecii rus (AT@@VR- 67; ATCC VR- 1247), Ross River virus
( ATCOAVR- 378;9 ATOS: PRy and Véfezie] arfestel fre-ericefhalctes eiviris (ATCC
VR- 9285 ATGE: YR 2 25iminbebBGeMR 124901 A% EG \HRe6:3230)resaindccaene: assotio-at ed

vir US:K?A\/)[gg‘%Ct@ Bgigsnggzggigmgmgcz;P%lspd!gl Jn%gclrglnComggsiomeg%elz @aq'gxlati\ép

93/ 03+, ¢@= 3/ 2 519; WO 94/ 28938/0MD 95/ 1 1984 and WO 95/ 00655) .

Admi nI383 r at'izoh dEIERE 1 i nked to ki/{%%d adenovirus as described in Curiel,
Hum Gene Ther. (51992) 3: 147 can al so be enpl oyed. [0252] Non-viral

del i VEEY V&L £T18S. At .pni;nods camal so be enpl oyed, including, but not

limi teee to,22001 yegrirgeFreeondengely DNA |inked or unlinked to killed

122 TeGain;

adenovdsr Us &l One:{see meethin Curv@l , Hum Gene Ther. (1992) 3:147);

|i gantft i nkE) DNAZRReeegeom: Wi, J7& ol . Chem (1 989) 264: 16985);

eukaryed i c toed| dekispepytegehi cl egeicel |s (see, e.g., U S. Patent No.

5, 814, A482.:.RGI.Puhlicati on Nos. WO 95/07994; WO 96/17072; WD 95/30763; and
WO 97ﬁ?49233&3[§é§ndﬂ;??ﬂ&§ﬁgg§ggaqugwge Ut Fak P2at PorfedP SRSt oot e (]

menbr Sfes. Naked213NA Gansaso be %fpl oyed. Exenpl ary naked DNA introduction
met hotfs: ar ggggescﬁggpgggg;ﬁ;mgmgl YEation No. WO 90/1 1092 and U.S. Patent
No. 5y:k80, 85% Lepesomessddiat canv/aet as gene del v,erly'\'/ehi cles are
descriBed iV, $**Pitent No. 5, 422/10F" BB cEfTorf Nos. WO 95/ 13796;
WO 94/{21@B%Qelireﬂ\/\@m@ril/51@1»!11451]'é and EP /9 224 968. Additional approaches are

descr [Bed i Phi Bl heckdhskal,l’ Bi ol/eb 1994) 14: 2411, and in Wffendin, Proc.

eqgrafor;

artichids oftsmanufisetpiienangrakits 0ant ai ning materials useful for treating
pat holvj%%%i cdf2:Bondi LA teEScri bed /$ier &LH, Itk 45 AP Zhei ner' s di sease or

ot her wAb- asseci atkesstdis@@ses ( Sucheiags-Dovwr-gx:g ordesime coParikitItsiontagondi sease,
mul ti Firht arBel defEATTE " 'ni | d cognf/¥f V& i hiFaT Freht 8 r ety ar™ amyi o g ™

angi opat hy,2vascuybsarericisgor der cauged by deposit of Ab tide in bl ood

Vs ole: (2 i ac R PRRAAN oW B P 6 SRRt e CTP o e T A or
bAPP. »Fhe dexiicl @:pRrmafitibatt ure CHprr Se &gt GrParHE oW TPt =B,

Sui t ablze camtai neisestiRGlbdeyndar exanph ey shotl lcesxessi abssiciand=1-estot ubes.
The coifit ai &y nEyHE forned froma’gdriety of materials such as glass or
pl ast kee The:contzarmer hol ds a conposisti on having an active agent which is
effective for treating pathol ogical conditions or for detecting or

puri f yisng Ak or bﬁﬂ?@te:The acgjgyt‘eut%; i;‘t:ﬂtiugubtogégaggni}gq;sﬁgt'rOCﬁ‘ﬂF“S’d &hant i body
and pgiéf erably, Comfirisgs mohocional antibodies specific for Ab or bAPP. In
sone enbodi ments, the active agent conprises. antibody r any anti bodies
or polypepti des de?};%vzéd from amEiaalaé& x%Tﬁo?dﬁﬂgééﬁg%Xn%%ﬁms, the active
agent "Eoniti%es ATEHEL B HEIHOdY,.0"., PQLYPEPLIAe having inpaired effector
funct kea. dsrp somelenbodi entesia chdael sndrk sl it bedselofon pebypept i de

conpr '8es B heavyilial Bt 8nEFant™ ¥ 8 BR *theF& n the constant region has

i npai red eggf(;'ect or fgnmgtfi‘lm?rﬁseqfh:e | abel on the containerindicates that the
CONPOSisti GhidiS USEeclodert /7 @ati-ae: @at hol ogi cal conditions such as

Al zhei ner' s di sease or detecting or purifying Ab or bAPP, and may al so
indicate directions for either in vivo or in vitro use, such as those
descri bed above. [0254] The invention also provides kits conprising any of
the anti bodi es (such as 9TL), pol ypeptides, polynucl eotides descri bed
herein. In sone enbodi nents, the kit of the invention conprises the

container described_above. In_other enbodi nents, the kit of t he inveption
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expressing Fabs were rescued fromthe nmaster plate to sequence the DNA and
for large scale Fab production and detail ed characterization as descri bed
bel ow. Lawgeo@omabmoFab preparati on [0260] To obtai n det aciras2osnetsse
paraneters, Fabs were expressed and pdrified fromlarge cul tures.

Erl enneyer flasks containing 200 nL of LB+Ampicillin (50 mg/m) + 2%

A ucose were inoculated with 5 nL of over night culture froma sel ected
Fab- expressing E. coli clone. Cl ones were incubated at 30C until an OD550nm
of 1.0 was attained and then induced by replacing the nedia for 200 m, of
LB+Ampicillin (50 mg/m) + 1nM I PTG After 5h expression time at 300C,

cell s were pebl et edsrhy--cenir i f/ugateonr t hen resuspended in 10 nL PBS (pH

8). Lysts ofl:fhe Cpéiplia%ﬂms ObLad J}epdlotfﬁd’ts\?@ &iil;il%rs“eéf freeze/thaw (at -80C
and 37@;.rer ee:pectl vie eyﬁr) Super nat a erof of ke cteed fif] gsates were | oaded onto

Ni - NTA "siipeT:Pow sBiifAlSse (Q agen, VaLd Q2|tae.mu sec@lpblANS equi |l i brated with
PBS, phis, then washied with 5 co Uﬂ’@l"@i@%‘%‘ﬁ?dﬁ% ptl.8. I ndividual Fabs
el uted 35 diftier enhadt ihﬁiiDoa,zsCoWo)zlkb peisiy S)rrka300 MM | i dazol . Fr.acti ons

cont ai nimg Fabs wer g, nodt et End: ﬂja,gﬁo;edpﬁ“ﬁl? S5Ftien quantified by ELISA
prior to “af fini ty charact eri zat i on. FuI ant i l(1:)ot;‘{mpdrlefpar ation[0261] For

expr essEPn B f ul | ZHEAEIHSUI es, heany: ol ightad iz d-vak | abl e regi ons were
cl oned =N mrarmal | ancexprResi on/¥eECt or'st endit PrfSf ect ed using | i pofectam ne
into HEK 293.¢el | Sabiofudkd.8Nsizelze6X pr @ sshsfsrAnbi:bedi es were purified using
protein A using standard, nethods., 02621, NeeloL, pORAIL- hFe2a is an
expreSS| Bh VECt or corrprl sl ng heavy chai n of the 9TL anti body, and is
sul t ablre=afeer AEyagnst #Nt 6 statfl/‘é2 é%?ﬁf“é?s%’? BIF* 1Y K&’ heavy chain.  Vector

pDb. 9TL. hFc2a has nucl eoti de sequences e&?rlrchxsﬁ(s)s@%' ng.to the follow ng

r egi ons/™ SR P FRECELEBIEGAT Set usanitnot eF "regi on (nucl eotides 1-612); a
synt hetsagmicataon (ﬂepcﬁefgtl des @%gﬁ%gfgg’i)‘t, the DHFR codi ng region

(nucl eoﬂiaﬁ§§?ﬁ7 126734 s PHLAEN gr/etchsaer rone si gnal peptide (nucl eoti des
1525- 1602y Heawy cggg o=l ab),g ggj @7 bf 9TL (nucl eotides 1603-1951);
human haawye:chai n gﬁ%asseonst/mt cgp@git@n contai ning the foll ow ng nutations:
A330P3ZET T 3830533, Z@ﬁm no iﬁg‘iﬁ(ﬁ ta?itiercbnagntwth reference to the wildtype
| g&a s;eqaueﬁoemseezEwa ] Q21 Hesktive 89 29 2613-2624); SV40 late

pol yadetiyrati Bh SI g’ T2°7(’2nucl eotl 48%*9660-%20%)- Sv40 enhancer region

(nucl eofi des 3204- 3449 I N To TN n tj des 3537 4992) and beta
| act ama} AE N Codi n)éigieggggmiggeéﬂe gglémfelé] ﬁgg& 286) . Vec _

pDb. OTLERECZRIMAS depBsif i a2 AEcRIE oty bR As assi gned
ATCC ACHegsimantiNase P fiohiiasd (26 [202-68}1) Vettwre 3EbL: 9TL. hK i s an expressi on

vect or COMDPLisiiA0.dhe. Jag:tl:to Cbﬁb;@fssbfzcd;llﬂeeg&l'&[za]ntbchbyqlffaﬂaebmsutésm&rabcloe for
t ransi emsxggx efggvceplgélgrit s F Inaghie Jﬁi i o el blﬂi g@“g;bzqﬁtﬁgé SHEtas [0k de
sequencﬁéiglt&riim Fa1otate (aral ieost B2 ohrOs LM PG raF @ GLIONS & ({2PFBrGRER FIlF@egrator [20:01, 27
cytonmegal ovi rus pr ormt er regi on (nucl eotides 1-612); human EF-1 intron
(nucl eotkdes.B839- 1 142); humgnagrowtfichorrene 31:gnal-@aptiaetpatelseotites
1173-1 ?5’0)“ 9%&19591‘3% 9TL |ight:ghaky) vanbabl e regi oRe(RAWed eoti des

1251- 15§§§);w b FRBI usk: appa chat Wseefﬁ?lmagpme ion (ny § rp%%;“df%"& 19 P4y ; SV40
| at e polyaHERIEEEI o T gnal - (HkiEERAT 1932- 21/ ;hré\éél 1enhancer region
(nucl eoasls:desz4@1f?ﬁmes@¢29195Neg$3hagoevzjf;;gﬁpspec gin;[L ?:I eg;bl’(gi,% w2500922964). @nd., bet a
| act ama&E: A LAMPR) codi ng redi B ‘(‘nucl eot i des . Vector rEb.9TL. hK

was depesjst %%g@luzﬁ"‘ég ATCC aniyztiieye 20,2 22104, and’&h&ﬁ éiéani@egoAtec;bAccesm on
No. PTA:6:f2 REOrRAS S Ay vﬁf@@ﬁ jesohf-f ikt | €S @fmDTkeerpATCl onal ant i body
wer e deteiehtiiReET ﬂ\%@‘,ﬁg@gcﬂ BERZO00(THY, sued 4CE phashma.r@sonance (SPR)
Ssyst em gdBlsAeBtegnsxohtNCyeitesaway NJ). One way of determning the affinity was
i mobi | {ziNng..of 9Tk on CMi.ehj,p and neasfmgcagclmgdégim@ukl netics of Abl-4o0
peptide to the antrqsﬁed NBeehi:ps wer e o B copa1 reset

N et hyl - N - ( 3- di nBEhyT am Sﬁ%ﬁﬂ;&yﬁ) car bédax%tegzﬁe%a dxgerhgipesqsde (EDC) and

N- hydr oxysucci ni n‘i“qez(NHS)‘w1 52€8r di ng t o B $ﬁ¥)§fjeilédr‘9§kﬁz AtF uct i ons.

Ant i body 9TL or i tmﬁtsVﬁarl antgesywas di | ut ed/mhtp@er@k@;ﬂgmegggbgl um acetate pH 4.0
or 5.0 and injectgifiver tEEMACI vated CRiTfirabnanaonean iation of 0.005

ng/ mL. Using vari.-& éne rov(gltranre acr oss t/He“Ferlgravlleggal chip channels, a
range of anti body cHEhsity eseaehi eved: 7 80:rar e2000- 3000 r esponse
units (RU). The chisglmas Hberked with et/faroFdahtie! " REGEET ation st udies
showed thatseacsol Gtion containing 2 vol umes of PlIERCE elution buffer and 1
vol unes of 4 M Na@mte‘fp?"e*ct‘r”\%’éftﬁn’rermved t he bound Abl-40 peptide while
keeping the activity of 9TL on the chip for over 200 injections. HBS-EP
buffer (0.0 IMHEPES, pH 7.4, 0.15 M NaC, 3 nM EDTA, 0.005% Surfact ant
P20) was used as running buffer for all the Bl Acore assays. Seri al
dllutlons (0 1 10( estlmated KD) of purlfled A 1-40 synthetlc peptlde

I T Y . o, A NN i . N 1 N L o, Y A~




RELATED APPLI CATI ONAND TECHNI CAL FI ELD [0001] This application is rel ated
to the followwng U S. application, of common assignee, fromwhich priority
i s cl ai mewtp 280ub1t3ve contents of which are incorporated rergispoosn2idaei r
entirety by reference: "Digital Intersol ati ng BTSC Stereo Encoder with
SAP5" U.S. Provisional Patent Application Serial No. 60/598, 303, filed
August 3, 2004. [0002] This disclosure relates to processing television
audi o signals and, nore particularly, to encoding television audio signals
for transm ssion. BACKGROUND [0003] In 1984, the United States, under the
auspi ces of the Federal Comrunications Comm ssion, adopted a standard for
the transm ssi on andnr-eespii ons-ofest ereo audi o for television. This
standard i g.6Qdified in the FCCs Bulletin CET-60, and is often called the
BTSC (after *he compttee whi qﬁcmég)posed it) system or the MIS

(Mul ti-channel Tel ext-shan Soundige&yaébem [0004] Prior to the BTSC system
broadcast tel evi si-gift:gieti o wasmafifeRmeadl-¢, consisting of a single "channel”
or signal of audi oi7isteie0 audrsuirequrkdees.idhe transm ssion of two

i ndependent audi o CHEMARMS, anlf T EEEIYETS capabl e of detecting and
accurately recover-ppagahoth of (E’ZHESE@XEQEEB.?‘I‘PE@JZ:SM})I n order to neet the FCCs
requirement, that theokhansn ssionrsbangand be’ conpatible' with existing
nonophoni ¢ tel evi stpfsets (nﬁg@@iﬁ@i"‘:{m;gﬁjﬁér wor ds, that nono receivers be

capabl e of reproducifeaaes appr(@migsf&ti?ét@%pmm c audio signal fromthe new
type of stereo broddEEsls), the BTG *é® adopt ed an approach which had
worked for the FM padkeowor | d:wbhesstenmerdseft and Ri ght audio signals are
conbi ned to form t B2 si gnal R EREc S sigidl and the Difference signal,
which are then nodélated for Hfoath ‘agerlfeg@05] 1 Wbnophoni ¢ tel evi sion
receivers detect an Boﬂtﬁrmdul at@sﬂ&ﬁﬁyzzt?ﬁﬁ' Sum si gnal, consisting of the

addi tion of the Leff™ajjd R ght("3}:Efdti 3i'gnal s. Stereo-capabl e receivers

det ect and denodul atsechst h t hewSursaadetine Di f f erence signals, reconbining
themto extract the LUt hal SEELEN EERI*and Right signal's. [0006] For
transm ssion, the .Suwptsdmglnal dirertlgraypyul ates the aural FM carrier just
as woul d a nonophoBlRedlitho SilhatedbBotiif er ence channel , however, is
first nodul ated ont@Xai AW subeaiiFetricyelat ed 31. 768 kHz above the aural

orz22Datalut grator

carrier's center freguehey. The nsbunesek, FMmodul ation is such that
background noi se i AEERASES by FIBBELSLiAYE,,and as a result, because the
new subcarrier is booated:furtireresbeomitthescaural carrier's center frequency
than the Sum or nodB&iHdal , AHBIREBEALH6I"s&™1’S introduced into the
Difference channel-,%iggng hence <i;§@§§g§gg§}§};recover ed stereo signal hi many
circunstances, in fa&ts this ra-Sépgnnonse characteristic renders the stereo
si gnal too noisy t@-feEl-the rggifFwiEmty i nposed by the FCC, and so the
BTSC system nmandat es a noi se reduction systemin the Difference channel

si gnal path,. [0007] This system sonetinmes referred to as dbx-TV noise
reduction (nared after the co ny t hat devel oped the system is of the
conpandi ng type, contifi*€i ng af.sfjcoder and decoder. The encoder adaptively
filters the D fferengg;tssilgnalg‘;;gl;gpr;ﬁgrp transm ssion so that its anplitude
and frequency contenimii | |, upobi:deeodiags cappoopriately hi de ("mask")

noi se picked up duriff the ti&HSHISSioN. process,/ “Fem et st =conpl etes the
process by restoringiskhe Diffigtence-cskgaaksst @xlt.s original formand in so
doi ng ensures that nitse is 4GEEHEHESKEN. byiihe si/GRATcBHERAT"{0008]
The BTSC system al soigefi nes (aﬂssggeeﬂ@gt%ﬁ ds)é\udF'eo)Pr ogrgmm ng (SAP) signal, an
addi ti onal monophoni &l nf or mifiidinchaial- of ten used’t°6° carry -progranmm ng
in an alternative | afguage, regdisrry services, for the blind, or other
services. The SAP ch%ﬁﬂggel is §§ §E?Wrguscepti g élst(E) acfdle(frpn{(;?se during
broadcast, and so th&%bx- TV itii8e reductigp.syskemd,s used to encode and
decode the SAP channeks; as 2kpig® . t he af orenenti oned stereosignals. [0009]
The BTSC systemis dg§] gned tBiprovi.de,audi o signals:at..heasenabhy high
fidelity, and as suchkts perfgrifence can be quantified with those
paraneters traditiondi]y useditio-seasure the quakicty:iataatdipcdehi very
systens, hi particul-@f: sterégi¥¥paration is of prine inportance, given
that the delivery of.ost ereo auei@ehii@tde, MR N I @28 Ctecfiokntt AR ileweopent of
the BTSC system [00%Q] As ndP&HEar}TRr, in order to maintain backwards
conpatibility with exksti ng nemeptenece®M: Si gnal g/rtthea-BESGrgysitem actual |y
broadcasts a Sum signal and a Difference signal, each derived fromthe
original Left and R ght audio signals. At the receiver, the Sum and

D fference signals are reconbined to recover and reproduce the Left and

Ri ght signals. Accurate recovery by the receiver, and particularly recovery

with good stereo separation, occurs if the various filters in both the
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[ 0015] In one enbodi nent, the tel evision audi o signal encoder further
i ncl udes anot her up-sanpler that inserts additional sanples into a
di f f er encwopenalsobo i ncrease the sanple rate of the di PCenmspms/osisgnal . The
di fference signal represents the subtxacti on of one of the left fromthe
right digital audio signal or the right fromthe left digital audio signal
fromthe other. The encoder may also include a matrix that suns the |eft
channel digital audio signal and the right channel digital audio signal to
produce the sumsignal. The matrix may also subtract the left and right
audi o signals fromeach other to produce the difference signal. A digital
filtepnngy alggnpe inclﬂgqg in the encoder for receiving the up-sanpled sum
signalvfﬁe i nciEased sanﬁk@akate may be sel ected based on characteristics
of the di?LtaI;i&ié@{.dxgﬁggncoder may a:sp iaﬁ!uﬁetﬁ cpnpressoa thatI
receines e up-sanpl e igraened signal i ic e increased sanpl e
rate 4s sel ectedBased omiHARHEREfT St cs "Of)/thenconpeasses . The tel evision
audi o signals R conpl ﬁﬁg?egg@?ﬂgggi tlgglg vi sion standards such as the
Broadcast Tel eViigi on Sy$tRithbatonetes (BISC) Sisaadar dnerthewA2d Zwei t on
standard, the BbA- J sténdsifsficelgmirer 8im | ar standard. [0016] In
accoaganpe rnéhgeg;theruﬁsp€§$ﬁ$¢?fhg d|Srosggg??amvﬁlem#9ron au?|o Si gna
encodgr includesyan up- sgiif¥t"that inserts additional sanples into a
di fference signatut4 o incn@a@%@tﬁe sanpl eipraterief ntehreladicf f erence signal. The
di ff eflence si gnaliey epr esgfilg,;1He subtraction of one of the left channe
diﬁital[ggg;f ?kgﬁal f;&gﬁﬁg&g?t fﬂan?ér“ﬂjﬁﬁﬁﬁFmaSQio ;ignﬁl frog1the
ot her. [fAssONE € I ment, e television audi o signal encoder may
al so include antither up{SHEHAFEF“that i nseft's™AHEI T 'CHAT “S4ffpl es into a sum
signal to increase the ﬁgggégmra}e of thngqg&gklgthmlﬂgigpn1S|gnal_nay
represent the sﬁﬁlof théﬂk T €Rannel d!g@ al’ audi o signal and the right
channel digitalisgudio sg gggﬁmiggﬂgpleV|S|gﬂu%%g%gﬁ§| nal,.engoder nay al so
incluge a conpr essor th gmﬁgﬁ%%%a@nxhe up-sanpl e Ifference signal in
mhlchgthe i ncrea®ed sanplig€:HEe iy _be sel ectgd hased.on sharacteristics of
th? F ;frgssor.gf 018] IP accoadanpe rnéh anot her ascht ?L Ehg d|Srosure,
a tel®¥i sion audio signg,gncoder includes an up-sanpler at inserts
additioﬁ%% sangh%faintozé%gggamdary audi o program signal to increase the
sanpl e rate of ‘fhe seconiafisaudia.-pLageam signal. [0019] In one
enbm;di ment, thestel evi sigggi%);;eﬁcb_lssﬁtgntglg encodgfec“rfa’y‘g°&lr§og]q‘iaffc‘1°tfde anot her
PeSebondary siirs progFESI B0 | nor casdthE"SanBE: e of the -
conpreassed secondary audi o program signal. [0020] In accordance wth
anot hers*&&pect ""gf_.t.he qﬁﬁﬁigﬁyﬁe,.a tel evision audi o signal encoder includes
a sumrer that swme a signarinssqclated,uith the sumof aleft channel
digital audio si:8hal an (wzamrsiegﬁg 1sefiannel " di givtpaderaaught-01 shghade and a si gnal
associ ated withsehe diffipeioe hetween.the left and right digital audio
S|gn?Is..Tpe en&&d?r ?Is@unnﬁ.wfafzan up-satheﬁcﬁhamsm@?ﬁmts adﬁltlo?al f
sanpl es into an output signal o e sunmer to increase the sanple rate o
t he ogt@ui signak.t[002§£%fné§ge enbodi ment of the tel evision audi o signal
encoder, the sifgfar" assqQilafed with the difference between the left and
right digital égghslsigney%ina be ng}itude nodul at ed. [0022] h
. L nunl (w25DiffFixedPregem) h%‘i. d., .. . .

accor dance wit Haanot her (aspaot of 1he I'sclosure, a television audio signa
encoder includeg s summerBEifgri-gef): a signal A850TIETE Wi th the sumof a
| eft channel di.ghdnal audieigtmgrad, and a ri ght %hannet.glgltal audi o si gnal
and associ at ed ff:2h t he {iiEFE ence, bet weed Y FETEFY "ARE right digital audio
ikgnals, and azgﬁqmal asegggg?ed)mnth a S%%QQQggxe%%gh% program channel .

e encoder als&mjncludéﬁuéﬁmgpaﬁﬁﬁpgﬁggmhat Inserts additional sanples
W th the sional-&nput IRESTTRE surmer . [ G633 1h-Sna enbodi ment of the -
tel evisi on audio,si gnal der, the signal associated with the secondary
audi o p%gbranléﬂﬁaael nﬁ&ggguéﬂequency nodul ated. Al so, the up-sanpl ed

DI . ) -

out put signal off t.he surgiEsel;may be coupled to a transnitter. The tel evision
agg! 1(:). Si glnal eng:g%(lar ;my«({ﬁ %ﬁgﬁ\hfmw[apbt :Pei*\ﬁ’pgl’.saglzéﬁlHrh’:i'fal'stﬁ’ﬁycg"i hgert
addi tional sanp i Nt 0 (R Puk-:Si gnal o aih lcdnErb1 biPrssanpl er to
i ncrease the sa #g ratq§§§§gg%g?@dijth t he out put signal of the summer.
[0024] In accordance w th anot her aspect of the disclosure, a conputer
program product residing on a conputer readable nmedi umincl udes
i nstructions that when executed by a processor, cause that processor to
insert additional sanples into a signal associated with a secondary audi o

program channel to increase the sanple rate of the secondary audi oprogram
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sanples into a sumsignal to increase the sanple rate of the sum signal.
The sum signal may represent the sumof a |left channel digital audio signal
and a ri ghD2edvanm@b di gital audio signal. The nethod maycaluseoosneisade
inserting additional sanples into a di7fference signal to increase the
sanple rate of the difference signal. The difference signal may represent
the subtraction of one of a left channel digital audio signal and a right
channel digital audio signal fromthe other. The nethod nmay al so include
inserting additional sanples into an output signal of a sumrer that sums a
signal associated with the suma |left channel digital audio signal and a
ri ght channel digitalketaudi o segmeh. and a si gnaVeeasgeicgt®@ddwi t h t he

di fference between tHB. ef t Shchthght. di gi tal d?Udi o&si 9“5"?- The met hod may
al so include insertiqng addi t ["098E) sannl es,. #rfestitpiit™8fgnal of a summer
that suns: a signal Ifl.élgsqoci at Lﬁﬁaﬁggﬁ#é{ | eft channel digital audio
signal and a right cli#fnel di*gFta ‘audi o si gnal/*dAd™&5%0er'at ed with the

di fferenceobet ween the left and right digital audio signals, and a signal
associ at ed WP t he (SEEGHdar \SAUERD oy ogr ant’ CAEHAET™ T5["%030] | n accor dance
w th anot her aspect -ofieiifre dirzeierdtrrle, a nmet hod of encoding tel evision

audi o signal s incl UdBEd nserffﬁﬁﬁﬁﬁr;addi tional sanples into a sumsignal to
increase the sanpl e -pgee, of tBESATh,si gnal . The sum signal represents the
sumof a left channéhméigst akzatghoasisgnal and a right channel digital

audi o signal . [0031] :¥ff,one eftBBHidERL.the method may further include

i nserting additi onalcsanpl es «entieraamissilgnal associ ated with a secondary

audi o program channel to increase the sanple rate of the secondary audio
program si greediue2 The (dpehisd niry-ogpiet ;‘J‘Hﬁ'l ude /{préerri¥rg™&ddi t i onal sanpl es
into a difference signalist0 kBoHreasest.he sanple rate of the difference
signal . The differentg, si gnalifEfitEsents the subtraction of one of the |eft

w2
channel digital audi@ssiignal Evawd:a:tr @.ri ght channel digital audio signal
fromthe other. [0032;?2;@8;;“ tijonal advantages and aspects of the present
di scl osure w || beccrﬁg2 I eadi I‘;y apparent to those skilled in the art from
the foll owi ng detai l&dfidescriopti on, wherein enbodi nents of the present
invention gre shown and described, sinply by way of illustration of the
best node comdweapl ated for.iqr acti cicagxt he present invention. As will be
descri bed, the presenf i scl dﬁ@iﬁéﬁ;ﬁ;,s capabl e of other and different
enbodi nents, and its.iseaxepal debaill.s are l§L5|scepti ble of nodification in
various obvious respdfEE:” al | (minkfiakfadeparting fromthe spirit of the
present disclosure. Aggordi nglgmgggjﬁgrﬂr awi ngs and description are to be
regarded as illustratiniBodzn nateeserand not as limtative. BRI EF
DESCRI PTION OF THE DRAWNGS FIG 1 is a block diagramrepresenting a
tel evision signal transm ssion systemthat is configured to conply with the
BTSC tel ev‘i”sgi‘;ga audj g, si gnal (sthandard. FIG 2 is a block diagram
representing a tel ev)trelseigw)n re((t%gﬁ%;g;ré:tglxstemthat is configured to receive and
decode BTSC tel evi sifpsaudi 0<35ii§&af S 'sent by the tel evision signal
transm ssi on system:ﬁmm i ngﬂ;g;’;'l. FIG 3 is a block diagramrepresenting
a portion of the telew.sbon Skgmadseckrransnm ssion system shown in FIG 1 that
up- sanpl es_ audiQ.,signals for encoding and nodul ating prior to transm ssion
accordi ng t on{cheateeacii ng herein. FIG 4 isc@.bl ock di agram representing a
portion of the tel evi®iin si gndi™tFahsm ssion system shown in FIG 1 that
up- sanpl es audi o si gn@@;afdor di gi talg‘;lmw ating the signals prior to
transm ssion accordi gm0 the t@easki-ig: hen el MeorDEEAL LED DESCRI PTI ON OF THE
EVBODI MENTS [0033] Rep®¥ring t ¢rEiggrained ¢ (HerPoar m'Bck tP¥hram of a
BTSC conpati bl e tel ewb®t0n si gnadeknansnitter 10 i s presented that
processes audi o and VFd€o cont ént™0F7 a tel evision signal for transnission
to one or meeel@ception sites. In this exenplary design, left and right
audi o channeP¥ 2 8PEHridi.ded on kespective Tines (e.g., conductive wires,
cables, buses, etc.) A% and 14mzosetondary. audi 9, pLodL M Lwakl..slgnal that
i ncl udes additional chaanel infiai ko1, cont ent '?e. g., alternative
| anguages, either as-aUefEd signals 6P=8UBtiitles for video viewing, etc.) is
provided by a line 16. A fourth line 18 provides a professional channel
that is typfidll.y used by broadcast teleyi,sion and cable television
conpanies. In this exempl ary deSirgsms). the audi o signals are over these lines
are digitized. Sinmilafly, the $FGRA™ contents fromthe professional channel
may be digital, or alternatively analog. To transmt video content, video
channel signals are provided by a line 20 to a transmtter 22. [0034]
Digital signals fromthe left, right, and SAP channels are provided to a

BTSC encoder 24, which in turn prepares the audio signals for transm ssion.
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is preferably provided to a professional channel decoder 44. Along with
separating the SAP channel and the professional channel, a denodul ated sum
signal (iwe.2podn1#s50R signal) is preferably provided to ardeAsopsmasi4s4 unit 46
t hat processes the sumsignal in a sulsstantially conplenentary fashion to

t he processing by BTSC encoder 24 (shown in FIG 1). Upon de-enphasi zi ng
the spectral content of the sumsignal, the signal is preferably provided
to a matrix 48 for separating the left and right channel audio signals.
[0037] The difference signal (i.e., L -R) is also denodul ated by

denodul ati on stage 38 and is preferably provided to a BTSC expander 50 t hat
is included in BTSC dewoder 40<w28ﬂ’@0eer>e§)alnder 50 conplies with the BTSC
standard to conditi offsdhe diff&iBACE Ei'ghal . Matrix 48 receives the

di fference_signal from BTSC expander 50 and with the sumsignal, separates
t he right a?\Egiaesft audi o channﬁclus i nto independent signals (i dentified in
the figure as "L" andiif')- ﬁggf‘@féfﬂ’ng the signals, the individual right
and | eft channel audiiessi gnal sm‘myftbe conditioned and provided to separate
speakers. In this exdfiffie. bot fi;Eb:beft and right audio channels are

provi ded to an anpl i forigyerrst age(v’é@l@mﬁ; applies the sanme (or different)

OoHPFQutEn (wlHPFOutEl

gains to each channel "prior to provi |ng the appropriate signals to a

speaker 54 for broadcasting.the.lefl..channgl.. audig.content..and anot her
speaker 56mE 64110 AACAS k18 Go bliecd thghctmpd%haﬂfﬁﬂll: ot cteto@oabent . [ 0038] As

menti oned FDOWE, StHE. AUUEE SPUIALS LB IDhin a6l FREMEL "Ll ght channel , SAP

channel ) arze-: zef e:rxablxsyexdlag\armnzedre § @n{srotteonbelswglse%ioéedust or transm ssion.

In such a #Fght laﬁtﬁﬁéﬁi&m@’ﬁﬁ ﬁ’ﬁ“ﬁfe,sfsihe EhcAS T inite i npul se

response (ﬁlarR? msy 1>Et epigpeqpse | trﬁha?:gé gine rgefﬁﬁg@lqtm ‘HR)B filters are

ext ensi vel 3o gse émth@reseﬁlxéiféléﬁiséfm Cote - Sl 208 Qirdealisn@ti G0 vaignal S prior to
transm ssi gh JEdErT BF a‘rrélc‘"é‘ﬁ‘t“irorﬁemﬁétf’ﬁF’%ithér‘“?“é‘c‘?j%ﬂfn(ﬂfas‘trﬂé“tt and R signals
by the receiver system particularly recovery with good stereo separation,

may occur [ ibe \é@ﬁﬁi 8ts. iﬁiiﬁﬁfkf‘ S“Ei@iiﬁ@ffjﬁ 46 WREITLAEE " End recei ving

equi pnent craeg m*Pélﬂi*dyf‘:i*mﬁ;er“i*t’f@itiﬁaczﬂp*u“s*e Lhe, BTSC encoder and decoder -

comply with the ] T ‘transter functions definedin the BTSC st andar ds

document (e Q@tst geciracrés #h w8 filters may not result in poor
ways @(wZ9Dif Spe omp

st ereo separiatdenssdatibme FBIYs @Aam&espeie@ﬂnadat i-onofrnot her i nportant audio
paraneters 'QQW@@?@?Q&H&&@X TRRPRNS S .5t Qnt LRy, and dynam c anplitude
accuracy. [003® mﬂ%hec ahity-ofstive r ecovered SAP signal, too, is dependent
on the accureéi‘?f B EHE R HY | o‘“ “2piPRsie* B2fi'ned in the BTSC standard, again
especi al | y//trfﬁms-eltwtltehﬁmswthetOBfITS@)en@ﬁd?é)r and decoder. Since the SAP signal
is rmnophonliésﬁ%ﬁﬁi?ﬁ:&%par@bn&&cto&moﬂsl amsirssye. However, other audio
characteristic¥s: "ad fil ,naccuracies, simlar to
the stereo L amézzhz%c gﬁceomp d@ (@ZSXP%?%IF]"&[ZPESMO]J %Eloeoi BTSC standard defines
many (if not‘ﬂﬁlﬂljs”éﬁeccf“ﬁlé“‘cr|‘F|W%;95”F5Pf‘i°‘f‘“f[é‘? ‘in terms of analog filter
transfer functions. i's inthe art, while it is generally
possi bl e dl‘ﬁﬁﬁiﬁgﬁiﬁxﬁnmpﬁa?”ft? F]tser(<s°6°BFﬂat either the magnitude or phase
response of #Heluigietademt R treripreg@seorhiat 'of *aff affat-dg filter, matching
both the arrpeh;eflud‘eaz Ak Pha&ﬁl[:roesp&mmxatrmﬂﬁhtaaneouswoormgp oal | for

prohi bi i vel y, SSNPLEK AN eXSEMETLLLLL Br ot POl ogl es, “adding to the

size, cost, and gower consunption of the resul ti ng circuitry. [0041] To

av0| d t he ﬁé?* * %k k :;;éruﬁ *;a***** *éX:* lﬁ;éz;é*;;; Iﬁ*é;*g*ﬁi*ﬁ*@ ******a\rz*a**él gnal S nay be
pre-pr Ocesseﬁ:zﬁ?ﬁ;*mmﬁlzz@ eﬂ*zevr?‘; T e - hptehprat i ons perform
simlar to uﬁhﬁ tlhd@ailmenr ansd.Bheat-tdac Eﬂe@msmasnacies&ffhia&ds i deie BTSC st andar ds
docurrent ( GERGORFEON=; SXaIbes. 0y, ATty AR Limal"Sapl es into one or

nore of the«di-ed e sr*gﬁ& SBAG+REFLaSH NGt he eamai*e/ rate

corr espondflﬁﬁi ?’Eﬁiiﬁ o ﬁ@ﬁg@ﬁrﬂ e,,a00 OﬂghaﬁQW2QJ1ffEJ;&trﬁ.éqtllat:eQ{3§)) over the frequency
band of i nterestom de 2@nchetit er t he ideal transfer

functi ons. Fﬁ?sf@&ﬁ%féii“ﬁy”?‘éﬁgrﬁﬁﬁ méddf/fh% (i *sanples into a digital

audi o si gnal eaﬁdmih@ree%ycmme%veezsﬁfWQCC‘trFPeuasealﬁm ¢ rate correspondingly (known
in the art.ass H@z4ﬁa4;abdrﬁg,)aﬁe) t he resulting signal nmay provide a better match
for other typesit Pspecc%j;iglp Tits.28 l§°(§f°°°éké1|nﬁf4é”sl°wtrisﬁt§’reé%§i ng the sanple rate,
a digital audise 185 kve3grkpe Y sqlred Ied"hoﬁr&ilaél)h /tdn@ «baput characteristics of a
digital -to- aggLﬁﬁ@i@@jﬁ@%ﬁl ;j(;pgg@;ecc@lsg;mghgm nmodul ator, or other conponent
or stage included in a television transm ssion or receptl on system [ 0042]
Ref erring PEYFPE™E™PEFTBAs of an exenplary BTSC encoder 58 and an audio
nodul at or stage 60 process digital audio signals to provide signhals with
appropriate sanple rates to potentially achieve the ideal transfer
functions described in the BTSC standards docunent (OET-60). Digitized
aud| o si gnal S from a I eft r| ght, and SAP channel are _pr ef er abI y pr OVI ded
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[ 0045] The up-sanpled sumsignal (i.e., L + R) is preferably provided to a
pre-enphasis unit 76 that alters the nagnitude of sel ect frequency
conponentwoabogihesosum si gnal with respect to ot her freqeremas2e@smprsents.
The alteration may be in a negative s®nse in which the magni tudes of the
sel ect frequency conponents are suppressed, or the alteration may be in a
positive sense in which the nagnitudes of the select frequency conponents
are enhanced. [0046] The up-sanpled difference signal (i.e., L- R is
preferably provided to a BTSC conpressor 78 that adaptively filters the
signal prior to transm ssion such that when decoded, the signal anplitude
and fr equen@,yw&edatnems@supprzes@ o1 $iewkapased-dekderng )t ransm ssi on. BTSC
conpr essoy, TP EEEREA 2 Je9BlaLes, Lhe,ancaded difference signal by
dynam caﬁyrz@na @89 tAgs- Vraeeduci ng t he dynam ¢ range of the difference
signal so° tetfé?%er’c%ﬁé‘(ﬁded“glf‘anlﬁ‘fmﬁ%m[b1e°]transm tted through a linited
dynam Gl 4SERCHIPSTIFSS¢IoN_ pat hoon)a‘nqwz‘1

% ggpder receiving the
(w24 8APGainCtrlSquare == 24'h00 0 PGa:.n 15 }
encoded si‘g Apdmytrfcelgoyezrhosuh tan i al f (tuT*le ynam ¢ range in the

original dfffdre ﬁgﬁe C?F’gn@j,dlpgzgﬁwﬁ%fnd{ Fﬂgp th%° conpressed difference signal in
a conpl em&&t:ai’sybs hm@;n; g one-ansrangenent s, BTSC conpressor 78 is a
particular, @(@gDmfgtlaglggglnadaptl ve signal weighing systemdescribed in U S

Pat ent Ne: («43pE r15>2@amlzncmvp@ffa§taed>14§yntﬂe?"ereneel”here| n, and which is known
to be ad\é@@”ﬁéééﬁﬂ%@% Sk Eratism (ﬁ'&nobgﬂgarﬁbﬁ@agﬂﬁlzolh&V:l wgha relatively | arge
dynam c r%?@i@fﬁ?zﬂ%g”n 3" t raf”%?ﬁ?i&'}eg@%w Qr nedium having a relatively

narrow, f¥ equency epend"ent ynam c range. Simlar to the up-sanpled

di {§ er eie? ST D 5a0pLet, SAR. 5100k s, preferably provided to a
BTSC conpr egspra:86.ecaing BESS: sxbcandard rigorously defines the desired

oper at i oA QE: St BT ERENALT e ta] {12228, Aid “BTSC cor?pr egsors 78 and 80.

Speci f i calsk yzisirheBEsE st and%i?‘ﬁ"aprtmﬁld@@‘”t ransfer functions and/or

gui del i.ngs f@b:i-hecaparaki.on of each conponent included e.g., in BTSC
conpr essef “IgiEmEcrife i afjsf et functions are described in terns of

mat hemat er;aﬁ:m:efpr esent at Lonsweofregealszedanal og filters. These

char act 1.1.5§J.&8xcQfc. BISG.cOMPressors 78 and 80 (and associ ated conponents)
may be usedwisgpedetilsme: (t2lve] tt;pu)sanpl ing of their input signals. After
processi ng. BYpr e- enphiagl &, uneprmmraad[zm]sc conpressors 78 and 80, the
up- sanpled-si-gnghs:are.preteraply: ’p’r*g lgeg £0: 8L g Modul at or stage 60 for

The composi signal Is made Liree si

conmbi Ni BYnf EntHne1tHD sb ALSIT] .54 €4 .m0 04 dcreAii cmanmeduﬂhata or stage 60 receives
the progessadum- il t%lﬁ‘”iéguati"’sﬁigﬁaé ;o DLEERE BB ST GHEE . and SAP si gnal .
Addi ti maaﬁhlr#,smnns SIRHBaxa by etent sig anete;sggggmmhet e signals fromthe
pr of es s} AHAIC ‘AR 4f é\u?iﬁgdf rl@i‘téfﬁ iéilﬁmyn AR Rotb o audi @ modul at or st age
60. In jtuhlsus sexanpliels ke rg% Jratiol g reeeded by audio

e

1 1 fo at:.
nmodul at 8% s8¢ 60 “and 1s° saﬁcﬁ“tl?"e 2 up- sanpl ‘ed difference signal.

Pri or tsegnslumn nq;x;‘at‘gtgoe di f fErete sFQg@Td i s plEefEiaty..provided to an

anpl i t ude-nodul- ator--sz-»that--anpl t+ude -rpdul-at-es--t-he d| fference signal. For
exanpl ezt e gt or eni?é“zst,gpgal *frhy .he .podil at edisupori™a carrier waveform
with a ﬁ‘lroequenctskztzhat is tmi-te the«pdeo horizeftal synchronization

fr equengGy., cfﬁrat(og'ogthe Sg)—l’.k alRosfB4n J.Lnai Rat ouit:[ﬁt USﬂ‘dchbxyelt ransm ssi on system
10. Thesanpiiteude -odyl areddifferernce sianal..ls.praferably provided to a
summer 84 that suns this si gnal with the sum signal from BTSC encoder 58.
Sunmmer §S¢Y5a‘?‘5°eed§un%lk’t hese two signals witha signal that has a frequency
that is e:quvtaJa s < heawi deo (hmghrzemualmsymhrr@mfzrzgtar;ieifwfr/ei’i 1€ m. (FH) used
by the sfﬁﬂt@:ﬁ@i I AGHERT ¥ ot heREREHIE teéttéa L BERRRTRT 84/t put

signal is referred to as a co osMemB‘_ﬂsmlﬂL al LOO Audi 0 dqutfll at or stage
60 al so rafEENBEEBA s é&%‘iﬂﬁeﬁ ﬁ&@angmt SEram GoRpiessor 80. Audi o
nodul ator_stage 6Q then up-sanples (inserts additional sanples) the signal
to a hi gHerssanml 8 maleet,0 prepare the signal for frequency nodul ating. In
sone arr &gEn aggg;“ffﬁg §asggbser 86 may up-sanple the signal by a fact or of
two to provide a sanp e ra e of 384 KHz. This up ”’ég‘E‘Fed SAP m)gn has t he

appr opr | SFESADT LRI 0P A RGBS A of ~90 AT TPRgtency™
nmodul at ey/zade@axprateﬁselsndgﬂa: raw‘ut ﬂ;gt gt]tq*al;g Bois agr atedei; SEPnsEgrale fte s*j}gxarrpl e, a
carri er!/si,BEaL Wi H L E ™ ght,;eﬂ;]fr Equency of i Ve 't mes 187734 KHz)

may be freguency-=rredubsatted by t he up-sanpl ed SAP signal. In some
arrangenents, this frequency nodul ation nmay be limted to a nmaxi num
deviation of 10 KHz. Once frequency nodul ated, the output signal of
frequency nodul ator 90 is conbined with a version of the conposite signal
produced by summer 84. [0049] Prior to conbining the conposite signal
(i.e., the conbi ned up-sanpled sum and difference signal) output from
sumer 84 the conp05|te S|gnal i s up-sanpl ed by an up- sanpler 92. In thls
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application specific integrated circuit (ASIC) market. Additionally, by
utilizing a highsanple rate DACs, post conversion filtering is inproved

si nce addwoiomali7®pectral content (multiple frequency o®CaMESI)05i037434
preserved. Al ong with up-sanpling theooutput of summer 94 to prepare the
digital audio signals for one or nore DACs included in transmtter 22,

addi tional processing may be perforned for other types of conponents and
portions of a transmitter. [0053] Referring to FIG 4, a portion of an
exenpl ary audi o nodul ator stage 98 is shown and is preferably provided the
sanme signals from BTSC encoder 58 as audi o nodul ator stage 60. Simlar to
stage 60, ;audissout@dubiator stage 98 preferably includes up-sanplers and
sumers to i [ELEHSH: the sHffile rate of sumsignal (L + R), the difference
signal (Lea R)5 the SAP signal, and the correspondi ng conposite signal
produced by the sunmmers. By increasing the sanple rates, digital signals
that contain the appropriate nagnitude and phase content are preferably
provi ded 8t digital filtering and other processing functions such as

di gi tal -t o=@ og conversion. Up-sanpling may al so prepare a conposite
digital audio signal (e.g., that includes the sum difference, and SAP
channel signals) for a digital nodul ator that processes the conposite
signal for transm ssion. For exanple, transmitter 22 may include a digital
nmodul ator that efficiently operates if provided a frequency nodul ated aural
signal (i.e., the portion of a television channel signal that includes the
audio information) with a center frequency of 4.5 WMHz. [0054] To provide an
appropriate conposite signal to the digital nodul ator, audi o nodul ate stage
98 preferably processes the signals from BTSC encoder 58 in a simlar
manner. Appropriate signals are up-sanpled and nodul ated (simlar to audio
nodul at or stage 60). The appropriate signals are then conbined into a
conposite signal by a sumer 100 (simlar to sunmer 94 shown in FIG 3).
The conposite output signal fromsumrer 100 is preferably provided to an
up-sanpl er 102 that increases the sanple rate of the signal by inserting
additional sanples into the digital signal. As nentioned above, these

i nserted sanpl es may be determi ned by interpolating the existing signal
sanpl es or by insertingother sanple values (e.g., zero val ue sanples), or
ot her simlar methodol ogy known in the art. In this exenplary design,
up-sanpl er 102 increases the sanple rate to 3 MHz (simlar to up-sanpler 96
shown in FIG 3). To prepare the conposite digital audio signal for the

di gital nodul ator, the up-sanpled output of up-sanpler 102 is preferably
provi ded to anot her up-sanpler 104 to further increase the signal sanple
rate. In this particular exanple, up-sanpler 104 increases the sanple rate
(e.g., to 10 MHz) as dictated by the characteristics (e.g., resolution,
bandwi dth, etc.) of the digital nodulator included in the transmtter.
After increasing the sanple rate to an appropriate anount, the conposite
signal is preferably provided to a frequency nodul ator 106 that frequency
nodul ates an aural carrier of 4.5 MHz with the conposite signal. [0055] As
is knowmn to one skilled in the art of signal processing, various

i nterpol ati on schemes nmay be inplenented in the BTSC encoders and audi o
nodul at or stages descri bed above. For exanple, the audio signals may be
initially sanpled at 192 KHz, thereby elimnating the need for up-sanplers
70, 72, and 74 (shown in FIG 3). Alternatively, an initial sanpling rate
of 384 KHz further reduces the need for some of the other up-sanplers.
Further, sanple rate adjustnents nay be based on many factors such as:
processi ng bandw dth of inplenentation nmedium avail able input sanple rate,
power consunption, performance requirenents, cost and DAC availability.
Additionally, while the above described up-sanplers and sumer are
distributed in BTSC encoders and audi o nodul ator stages, these devices or
other simlar devices that performthese operations may be distributed in a
different manner or located entirely in either an encoder or an audio
nodul at or stage. [0056] In this exanple, the BTSC encoders and audi o
nodul at or stages are inplenented with hardware conponents (and nay be

manuf actured, for exanple, as a single integrated circuit, and chip set, a
hybrid circuit, or a circuit with discrete conponents), however, in sone
arrangenments one or nore operational portions of theBTSC encoders and/ or
audi o nodul ator stages may be inplenented in software or a conbi nati on of
both. One exenplary listing of code that perforns sonme of the operations of
t he BTSC encoders and audi o nodul ator stages is presented in appendix A
The exenplary code is preferably provided in Verilog, which, in general, is
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| I nReset, |l R ghtLeftEn, il Ei ght, |lbLeft, I16SAP, Il HSync, w 8x0utEn,
olnterp xQut) input ildk, //49 152Whz input |l nReset, //Asynchronous

syst em r eszet2odenpugo9l | Ri ght Left En, //48Khz cl ock enabl esptwrush@bio2asgd ri ght
input [15 0] HSRight, //Ql5 R ght imgut sanples (r)48Khz input [IS O ]
il6Left, //QL5 Left input sanples BKhz input [IS 0 ] 116SAP, // QL5 SAP

i nput sanples @8Khz input IlHSync, //Horizontal sync pul ses out put

W BxOUt En, //d ock enable for output sanples output [17 O] olnterp xQut |,
[1QL7 3 072 MHz conposite out put sanples //Sum Channel Signals wire [16 0]
W 7Sumn, // QL5 Left+Right reg [16 0] rl 7SumJpsa tnpled, //QL5 Upsanpl ed
Sum Signal wire [20 0] w21lSunti xedPreenph, // QL5 Sum Fi xed Pre-enphasis

si gnal r egWHAT 0§ CLIMBAEPiISedPr eenphliim, // QL5 Limted Sum Channel Fixed
Pre-Errphasi S si gnal wire [ISO] w gSurrBandI imted , //QL5 Sum Bandlimted
si gnal gl[ 0 ] rl6SunmBandlimtedDelayl , reg [15 0 ] rl6SunBandli pa

t edDel ay2 /A@W%@Iémdéoeﬂaﬁﬁépo rRog} HHgs wire [16 0] Ww7Diffin, //QL5

Left- Ri ght 16 0 7Dif fU
w250 1 1 Bi xecrjg?e[errpha f ?WIF%Q%%qb%%agflv igla%ll%é&r#ltoas}l&%g?aelg [ 20

0] W1D ffV

[1]5 0] w bot i Ellé‘%‘?%,gwﬁesg}np"!%%o %"{‘%@n% '}"h‘%g‘%l Ban}(%ﬁgl%?méén@ e 29
/I'Difference Channgt, MaduhdHel Akt £iRlid &3ndl ahd W éﬁanﬁaaﬁ%\tallaﬁcﬁb@%@apf
difference carrier vvlre [23 0 ) w24Di f T PhaselLSBs wire [23 0] w24Di f

fError, //LUT error of d|ff carrler wire [23 0] w24Dif fCarrier Intrp wire
[230] w24Di ff Carrier, //Q@3 wre [23 0] w24D ff Mdul ated, // Q@2 //Dff
Gam Cont r dl. S“}@rtallemswnraad{ols@gﬂl pnwdeaﬂclm@ahM@@nmpasmg //Q17 then QL3 -

Includes a shift of 4 as part of 1/0 06249 wire ][
f GanCtrl Squar e, // QiBrsegpnd2 yp—sampler pacab IS G Humm ppdi lpylfélsawl% intp1 a=Q)
w22Di ff Gai nCtrl | nt egr at.or; 3vv|re

fGai nCtrl | nt egr%lfféff% SIgnqllt@@PrWSP %e éﬁte Jﬂéﬁ% CPffTF]@&F% sgpilsyperein thepg I
20 : A;
Ejggt £ ol Si gnal iiFreacy % rarewg%}l? Sﬁ%%rsgtcl: O%‘E%gglaeééﬁg&é Pgﬁtgal%\l} 4 a§ Ct r :

e el ol el a1

w48Di ff SpecCtrlIntegratorPos; // Q4B wire [23 : 0 w24Di ffSpecCtrl Sqrt; // Q4
- also represents 'b" in QL9 wire [23 : 0] w24DiffB; //017 Spectral Control
Feedback sj.grptle televikion dudid 28nal efdodel6la1AHER] fustr@bprisingl 9 Used in
Spectral Conpression Coefficient Calculation wire [20 : 0] w21D ffBPl usd;
/1015 Used in Spect rainattamonfgsiedto Suefhileft erannelaligitdl avdionignakangithe rightunay s
posi tive) wre [23 : 0] w24Di ffBTitnesC; //015 wre [23 : 0] \/\/24[%

f BTi mesd Pl usI chanpety dizitad eudiprsismeb i Pfé?ﬁu‘@o%rs‘é@sﬁl@rﬁ‘l aadite |SE‘?té3r?f opgPEtheat i on

wire [23 : 4Di f f BTi Ti mesC2P| u I
X S Ubed i Spestas Ll Sialt kS e dEiFCap et o pofieS B
w24Di f BTi raesl\&% [23 : 0] w24Dif fBTi nesNegC3Pl usNegC2 ; // QL5
Used in Spectra1 Hﬁ?%‘?ﬁ on Coefficient Calculation wire [22 : 0]
w23DiffBO; //QS wire [22 : 0] w23DiffBl; //QSwire [22 : 0] w23D fAl;
[1QAS //SAP Channel Main Signals reg [15 : 0] rl SSAPUpsatnpled; //Ql5 wire
[22 © 0] W23SARNKARERIRISighd @Adodet b€c1hid?], fultherwdapiibivar i abl eGain; // QL4
reg [20 : 0] w21SAPVari ableGinLim //Ql4 wire [2 8. 0] w2 9SAPSpecConp;
/1QE reg [15 : 0] wdigBARSpectiofgirédio réddisthaiip-aahiléd suf]signal, wherein the

W BSAPBandl imted; //QS //SAP Gain Control Signals wire [18 : O]

w 9SAPGantt r | Bamdmaﬁl samplglratet ih sele@idBbased polchareetemstishof thegligitpl fdfepart  of
1/0.06249 g e wire [23 : 0] wW24SAPGai nCtrl Sguare ; //013 reg [21 : O]
r22SAPGai nCtrl Clip; //013 wire [21 . 0] V\/Z ZSAPGai nCtr I Integrator ; //013
wire [47 : 0] _WABSAPGai nGirl In r Cl wre . 0]

W24 SAPGai n€t r Tisyfietevisiqny fil%a F %P @f ?‘“2 cr e léméal n Contr ol

Feedback | "a' [/ SAP t I
V\ZSSAggpe(S:IC?P?Bangpagscomlpfﬁgec r%égu[reégtto rﬁ'fel %Aﬁgp%%l@ @‘%gér“é’? 7 ,t_;;nal, 9
reg [19 @ O] r 2‘Q,§éP §1D ﬂl%ancle%écp sal{nélgl%te is selected based on characteristics of the

COmpressor.




wire [22 : 0] wW23SAPSpecCtrlintegrator; // Q@2 wire [47 : O]

WABSAPSpecCtrl I ntegratorPos // Q48 wire [23 : 0] wW24SAPSpecCtrl Sqart ; /1 Q4
- al so reapoasent1ssoob’ in QL9 wire [23 : 0] W4SAPB; |/ QecTapeasnais3Lfont r ol
Feedback signal 'b' wire [25 : 0] W2 ®BSAPBP1USC1QL 9; //Ql9 Used in
Spectral Conpression Coefficient Calculation wire [20 : 0] W21SAPBPI usd ;
/1Q@S Used in Spectral Conpression Coefficient Calculation (no bit, always
positive) wire [23 : 0] W24SAPBTinesCj //QS wire [23 : 0]

W24SAPBTI mesCl Plusl; /1 QS Used in Spectral Conpression Coefficient

Cal culation wire [23 : 0] W24SAPBTinmesC2 ; wre [23 : 0]

W24 SAPBTI mesC2Pl usC3 ; // QL5 Used in Spectral Conpression Coefficient

Cal cul ati @) Wiheeelp@i8ion fHionddsARBIodve sRelEs 1, whiereen fiR3tele@]sion audio signals

W24 SAPBTiI mesNegC3Pl usNegC2 ; //Q S Used in Spectral Conpression Coefficient
Cal cul at i aomgly ® the Broadogst felsgiaieBRystenftemmities (BLSC) standewl. 3sAPBl ; // Q'S
wre [22 : 0] w2 3SAPAl; //Ql6 reg [15:0] conposite; 1/QXi Conposite output
signal (sum+ pilot + nodulated diff) reg out en; //CQutput signifying
conposite data is ready reg.rlcoslut2ln;. wre 2x0ut En: [/ Enabl. es:

i nt er pol at7gr ﬁ'{?ttﬁ]ﬁf“s@@&‘dfﬂ-ﬁ‘gn iPEO §£5ﬁfrﬁnl,’-w fe@ﬁgrqutg VBT %% & %15% %a(ilf or
out put (3.072 Ny . : 8FMPhase, wW28FMPhaseDelta; wre [17 :0]
w Interp@?&ﬂ%&t}‘e\g%é%ﬁ)%&%u "at Fsanmp = 3.072 MHz wire [23 : 0]
pltintrp; //QLl5 Gain Control Square signal, Pilot Interpolation signal wire
[23 : O] pilot; // Pilot signal, Diff Interpolation signal wire [23 : 0]
W24FMPha sel SBeSteleVision dudd sighdl enRdddyiBiiakibr I, whatdie the2@levisign adiéMgnalsp;
wire [23 :0] w24FMCarrier; /7T Unfiltered SAPwWire [17 : 0 ]

W bFMCar r i @idgly ta the ELEH tstareldrdSAP wire [27 : O ] pltphase; //Phase of pilot
carrier wire [23 : 0 ] pltphaselsbs; //LSBs of pilot and diff phases wre
[23 : O] plterr; //LUT error of pilot and diff carriers wire [23 : 0 ]
pltcarrier; // @3, @3 Pilot and diff carriers wire [3 : 0] tttultsel;

/1 Sel ect's $-heA thigvision pedio pigpalieRoQdstecqmPrIsing | dijvsel ; //Selects the

divider inputs wre 7. :0] w BDout Dout 2: . 4 nel
2X interpolator wr ; : nNposSite out put of 8x
2x i | rowi eifngup-Lﬁn?fgwgffl}ﬁug%lgpéﬁﬁeIg %dfﬂtl&lgpgﬁﬁﬁlgs fr)lft L\Qﬁfeg%lﬁg
BB i Wil 4 S M e s
I3, @3 Pil Osti%%'i‘?eéﬁjés%ﬁts‘ﬂ?er b8 StdTESE dnd 37 O left 2@ Bigital 4disighidl @hd af
pilot and diff carriers reg [23:0] r24pltphasel sbs; //LSBs of pilot and
di ff _phases regri%}ﬂ@hglnera@ugfauﬂfd%?@m, , 'l 6Ri g_ht HPFQut; // TESTESTTEST
! otcatl olnst//2r eg 17; 0] r: {BSAPBanc21I4| ?4582;30///0/ &?geﬁ/aSAPt agdl Ofl I’l_p:,lt t to I
i nterpol ate2 paraneter pltmag = ' ; gni tude of pilot signa
(0.1) //The followi ng constants are used to calculate the spectral
oo 3 ol aern | b, Conet ant 31 paamtor- <3 o8 20400, 1. cB1” chott o
clq ' ; nst an par a er, c2 -24. : . nst an
2 //paraneter c3 = -*24@"&2@7@2‘3@7}1’]{79Q?Z‘%g@r;ﬁs@alﬁfer%aﬁlﬁ%f?;ﬁ@?@ksd% | & S4n
-24' d3234B; // QL5 nstant 3.paraneter_c 4' hEF94EA4: 2 a
parameter c3 Z%Wf?g%%r—lﬁ?reﬁe s@}ﬁ? &ite (% Sriafret rélcééqe%%ﬁgﬁél%%IQS
Constant 3 para ' ft dHof L% 9fnatang R ekt BRRAGE er
nc2ql 5 24' d428;" %%f%gﬂéegéﬁ ggﬁgg&%{é‘%td}%@% {6 Sinb30g 24"'42070277;
/1 Q@1 Negative &l%it?oaﬂﬁfo Wnap //assign W7D ffln = {ilSLeft[15) ,il6Left} -
{il Right [15] , 116R ght} ; //assign W 7Sunmin = {il6Left[15] ,il6Left} +
{ilSRight [15] , il6Right} ; assign W7D ffln {rl6LeftHPFOut [ 15]
,rl6Left HPFQut } - {rl_ 6Ri ght HPFOJt [15] , rlI6RightHPFQut) ] assign w 7Sumn
j r1 SLef t HPRQUThelBlevisidofinefo digiaf €ncdder-of dlhibR ghttkRROMprDE]
rl 6Ri ght HPFQut) ; assign w24Di ff>hase = { (pltphase [26 -.25] + |1'hl) _,
Ipl ';phaste [24:2 g] }) 6 ?w\,\/zmmmff?nﬁmq I?@trrscpqlwiélwgriﬁgma?d:d PEes SSbeCrr |
WiBD T { Gai nCL | VARl eoRPisssed SEDBF it TP B b Bap g of the
{w22Di ffGai nCtrl I nt e%E)at or[20:0] , assign wWA8SAPSpecCtrl ! nt egrat or Pos
W23SAPSpecCt r | | FIBRFEChr [22] 2 0 : {w23SAPSpecCirlIntegrator [21:0] , 26
assign WA8SAPGai nCtrl I ntegratorPos = W22SAPGai nCtrl Integrator [21] ? O :
JW22SAPGai nCrl I ntegrator[20: 0] , 27" assign w24DiffB = {2'dQ
wW24Di ffSpecCtrisqrt [23:2] } ; //b(QL7), w24Dif fSpecCQrlSqrt (QL9)
positive assign w26Di ffBPlusC QL9 = {w24DiffB,2'd q } + clqgl9; //Al three
in Q9 assign w21Di ffBPlusC w2SDi ffBPl usd QL9[ 24: 4] ; //Change to QL5 and
/7A| “three in QL5 asel g we4D fBTi mesC2P USC3 - 24D {1 BT mesCe + 63ql 5
ree in assign i mes us = i mes + c3ql 5;
[1TAI'l three in QL5 assign w24Di f f BTi mesNegC3Pl usNegC2 = w24Di f f BTi nesNegC3
+ nc2ql5; //Al three in Q15 assign W24SAPB = {2 d 0 , W24SAPSpecCirl Sqrt
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sqrtenl (sqrtenl) , //Square Root Mddule Enable 1 .sqrten2 (sqrten2) ,
/1 Square Root Modul e Enable 2 .diven (diven) , //D vider Enable .divsel
(di vsel ) wolbddoarsber | nput Sel ect .enconposite (enconpo®Cra)s2005/s@enposite
Regi ster Enable .clearlr (clearlr) , 33/ Clear Left and R ght Registers
.coslutsel (coslutsel) , //Cosine Input Select .rllnterp2 qut (w 2xCutEn)
,rilnterpSQut (W BxQutEn) ) , SOSI VCom SCSI ( ildk (I1dk) , .ilStart
(WFiltEn) , .ilDRegClear (W DRegCl ear) , il7Datalnl (rl7SumJpsanpl ed) ,
.or2l1DataCutl (w21lSunti xedPreenph) , il 7Dataln2 (rl 7SunfFi xedPreenphl am) ,
.orl 9DataCut2 (w 9SunBandliraited) , .il7Dataln3 (rl 70 f fUpsanpled) ,
.or25Dat aQut 3 (w25Di f fFi xedPreenph) , .i20Dataln4 ({w SDxf fBandlimted,
2'b q}), 12 Axdedsian ﬁudlmsgllﬁle@@bé@kf{q@r@}ng) or | 9Dat aQut 4
(W 9Di ff GanCt r | Bandpa

.or22DataCut 5 (w22Di } %@Hﬁsm aﬁﬁé&"é? {021%%“2%@&?%%1r <531 ‘ﬁ%‘fﬁ? § Se"ondaf-‘/
f Bandl d, 2 ODat al n 21F
(V\ZBD :‘ mf ggeca?q%%ﬂ%iﬁgaé%flgn ﬁoj%%g%5§| ﬁé/ S L gﬁ%gfo %ft%psgegg’aalr%:% D, %36%

or23Dat aQut 7 (wg3thf SpecCtrllntegrator) , i22Dataln8 ({w21Dif

f Vari abl eGanli m bo}), or29DataCut8 (w29Di ff SpecConp) , .I118BO 08
(w23D ffBO[22 5]), .1IBBI_OB (w23DffBl [22.5] ), 118Al B (w23D ffAI[18
1), il Datal nS(vaSlefSpecCoanlr’r) , .orl8DataCut9 (w bDif fBandlimted)

, . 11 6Dat al 3l Th televiicp/sidpssippd] @ddoder oD A ,&@hdr CofpPi3iBAPFi xedPr eenph)
.i120Datalnll ({wW bSAPBandlimted, 2'b q }), orl9DataOutl!l (w
SAPGan( r | Bandpass) 32 se20mht - sengplér 22 SAREadtor liglertp pdditionzl2 smmplaguinl 2

(W22SAPGantCtrl I ntegrator) , .i20Datalnl3 ({wW bSAPBandlimted, 2'b q )?

or 20Dat aQut | 3 (mmswsééé@m ®helpreongary audiogregramnviena 1q %@Aﬁs@éémﬂ ed i p,
3'b q}), or23Data (%Jth WZSSAPS ecCt rI I.nt egr ator.) . i22Datalnl5
({W21SAPVar i abl ¥ Pl‘eﬁ%?fl)se APSpecConp) , |18B0_15

(W23SAPBO[ 22-5] ), 118Bl_15 (V\/ZSSAPBI [22. X]), |1 8Al _15 (W23SAPAL [18.1]),
| | SDat al nl (w SSAPSpecConpLiin) , orl Dat aOJtI (Wl 8SAPBandlimted) ), mult

mul t1 (. elky (il en (nulten) , nput e el
(mul t sel ) ?4 At%%%lmﬁbéh %f%afemr%} Edl{% nIb ‘({WBDif fBandlinited [I1S O
7"hq } ) , .outl (V\/Zé@uifnlﬁew@lﬁﬁg&xe@)to sufe/ DisfehalChabeieted Midu kgt son of PR ft
({w20Di ff SpecCtrI Bandpass, 4'bqg } ) , .xn2b {{w20Di ff SpecCtrl Bandpas e ,
4' bo}) , .out2 ¢vRAE diglemdio sigopland)a r;glit/cﬁpmrel daditaCaumtio slgnsgarat 2 mignalnBa
({w 9D|ffGarrCtrIBandpass 5'bg} ) , .mBb ({W 9D ffGanCtr| Bandpass, 5'bq }
) , out3 (w24Di assb@awd:nmthsgudrf&)rencefommw @miﬁft@nd sgbbdlgﬁgl augipzsignals; and
(r24pl t phasel sbs) , .nmdb (r24pl terr) out4 ( nt.r )1 gPl | ot Carrier
Interpol ation .nmba (&34 ¥csmplereqifiguredsiy 1(1§ﬂ nal samplss (o] 3y guiput

/1 Pilot Mdul atlon

a (w24DiffiB I t6 4D fBTlrresCI)
/1BO Coef fici ent@hlIof 5 SHEPRSTSR m‘%‘?ﬁ'ﬁﬂ*{e\ﬁﬂ’g‘aﬂ)&’fe@ﬁﬁe o,ﬁé"@ , .out7

(w24Di f f BTi nesC2) , //BI Coefficient Multiplication .nmBa (W24Dif fB) , .nBb
(nc3) , .out 8 (w24DiffBTi mesNegC3) , //A Coefficient Mul tiplication .in9a

w24Di f f P
(i L Pysosr Sy MR RSRLL A otk A fd i) )

(W DRegCl eaifferenct Bet¥eh RNt and right digital audio signals is amplitude modulated.

16. A television audio signal encoder, comprising:
a summer configured to sum,

a signal associated with the sum a left channel digital audio signal
and a right channel digital audio signal and associated with the difference
between the left and right digital audio signals, and

a signal associated with a secondary audio program channel; and

a first up-sampler configured to insert additional samples into an output



.input sel (nmultsel) , Il
fBandlimted [16 O] , 7'
Channel Mvoub@tdiesve- m2a (
({W20CSAPSpecCt r | Bandpass ,
/I Spectral Control Squaring in
({W 9SAPGanttr| Bandpass , 5'b
Control Squaring Il .ixi4da (pl

In

inla (w24Diff Carrier) , Il .inlb ({W D f
qg}), Il outl (w24Dif fModulated) , //Dff
V\/ZOSAPSpecCtrI Bandpass , 4'b @cCx/uys200s5nias4
4'b q} ) 34 .out2 (W24SAPSpecCtr | Square) ,

h
{

n3a ({wW 9SAPGantCtr| Bandpass , 5 bCG), .nB8Bb
g} ), .out3 (W24SAPGntCtrl| Square) , //Gam
t

phasel sbs) , Il .indb (plterr) , Il out 4
(pltmtrp) , //Pilot Carrier nterpolation Il .xn5a (pltcarrier) , Il .in5b
(pltmag) , Il out 5 (pilot) , //Pilot Mdulation .in6a (w24SAPB) , .in6b

(cl), .out e (\/\/24SAPBT| mesdCl ) /1 BO Coefficient I\/UItl Ilc ion |n7a
(V24SAPB) , i n7Heqatef the sgmorriqinesespthe sampis)rate aﬁ?@il“%% @fiput signal.
Mul tiplication in8a (W4SAPB) , .nBb (ne3), QJt S (\/\24SAPBT| rresNegCB) ),
/1Al Coefficient Multiplication X in9a (w24Di f fPhaselLSBs) , Il nBb

 nt or pol at | Aefrievbigptbio Sl Eidefin IR T b e gl e AL e
tenl t , .doutl (w24Di f
#%g(racgtnrl) Ssé?rcct)?da% ?‘5 Sp f:at r%r?m?:%{ngﬂ o|ﬂ%g%°?éﬁ‘%%f&d en2 ?gqr t fanZ) , din2

(wva8Di f fGanCtrllntegratorPos) , dout2 (w24Dif fGanCtrl Sqgrt) ) ; //Gam
Control Square Root sqrt sqgrt2 (.elk (HCIk) , il Reset (W DRegCl ear) , enl
(sqgrtenl) 18.. ThetelefivkBSAlaRps gl chéaieeof dbior Ry hirther cdoptiking:
(W24SAPSpecCtrl Sgrt) , // Spectral Control Square Root .en.2 (sqrten2) ,
-din2 (WA8SAPGan(t r | 4 freeepnay sradularor configired tq wedbaRGsigral aswgeiajed)with fheaj n
Cont r ol Square Root div divl (.elk (HCk) , .ilReset (W DRegClear) , .en
(diven) , -inpututeofthg feskpy- Samplﬁhm (W2SDi f f Pi xedPr eenph[ 24 1]), . denon
(rzZIDf fA) , .doutl (w23D ffVariableGam , //Gam Control Divide .nun®
(w24Di f fBTIi rresCI Plusl) , .denon2 (W21Dif fBPlusd) , .dout2 (\/\/23Di ff BO)

/1 BO Coeffjgi i
(BPlusG) 19 @%&e@%@%&d&%@ﬁ CAAARL A e AL G an Ak AR
(w24Di f BTi %@@&% “INGAE 1o rAlRPERH. (W210 f fBPlusd) , .dout4 (w23D f
fAl) ); //A Coefficient Divide div div2 (.elk (HCIk) , .ilReset

(W DRegCl ear) , .en (diven) , .nputsel (divsel) , num ({

(2{ W23 SAPFi xedPree pi ph[ 22] )}, W23SAPFi xedPreenph [22 : 1] }) , //\Wasting
two bit ded@dnThd eRvisBAaPAiq sigad ehtodeneBIARYH6,ifalther @@mprising/ Gam Cont r ol

D vide .nura2 (W24SAPBTi nesCl Plu e | , denon? (W21SAPBPI usC ) dout 2
(VR3SAPB0) , //BO Coefécond antsampler denfiavreBto(inseaisaidineh saoupes istogn outtnong
(W21SAPBPI| usd ) EUtB (V\BBSAPI? . | 1Bl Coeffhm ent Di wa(g fg

(W24 SAPBTI mes Ne@}%lp gt WpyamplefdA SprAcaEGAES rglecgsyociated i UIQWE‘EEPM)

) , I/Al Coefficie vi de coslut coslutl ( input sel (coslutsel)

/ | Cosi ne Lookup® |o£ HAee"fh | (pl tphase[27 4]) , .angl e |lsbs

(pl tphasel sbs) , -errl (plterr) , .mrpl (pltnmtrp) , cosoutl (pltcarrier) |,
. phasen? (w24Di ffPhase) , .angle2lsbs (w24Di ffPhaselLSBs) |,

21. The television audio signal encoder of claim 20, further comprising:
a frequency modulator configured to modulate the output signal of the

second up-sampler.

22. A computer program product residing on a computer readable medium having a
plurality of instructions stored thereon which, when executed by the processor, cause that
processor to:

insert additional samples into a signal associated with a secondary audio

program channel to increase the sample rate of the secondary audio program signal.



.err2 (w24Dif fError) , .mrp2 (W4DiffCarrierlntrp) , COSOUt2 (w24Di f
fCamer) ) , coslut coslut2 ( nputsel (rlcoslut2ln) , //Cosine Lookup Table
. phase mwoQedAirhehase [27 4 ] ), anglellsbs (w24FMPhaselCBBs2005/021484
(W24FWPhaseErr) , .mrpl (W24FM ntrp)35, cosoutl (w24FMCaner) , phasen? O ,
angl e21sbs 0, .err2 0, ntrp2 0, cosout2 0); SAPFMVbd SAPFMVbd ( .iclk
(I1'1dk) , iresetN (Il nReset) , .ikhz3 84 (W 2xQutEn) , .1SAP Audi o

(W BDoutl) , iphasem (W28FMPhaseDelta) .|LSBs (W24FMPhaselLSBs) , iErr
(W24FWPhaseErr) , olntrp (W24FM ntrp) , ophaseout (wW2BFMPhase)) ; pil ot
pilotl ( elk (I1Cdk) , resetN (Il nReset) , khz4B (il Ri ghtLeftEn) , khzl 92
(WMFiltEn) , hsync (HHSync) , phaseout (pltphase) , FMPhaseDelta

( W28FMPhas2DeThagonpputémpregipol prodRet ofi tleimp 3L aftuether canayirising ingructions tor Reset
(I''nReset) , .l NewData (outen) , .iFlFORead (W 2x0ut En) oReadyForData O ,
[iDIN ({conposite, msertaddifignal sapplewisénd sen signpldejncreasy fig samplerate of the
(W BSAPBandl itnited) ,. //{w SSAPBandlimted 5 0], 2'b ..0 I

(w BDout 1) , ODETSiepalh BBSTRD (e sur al} Fenreaeats thy %W;Ofﬁrgﬁ%ww?%gghmd

Interpolate | (.1 CLK (11C Kk LRESET (. ) 4; it Out En)

.1 DIN (w 8Dout 2d15%3| @fémﬂ%% ey 3?“?1?“\%\?%@%@&?1%&%%%“@“ . oDODT

(WM BInterpBQut) , .IFIFOREAD (WBXxOUtEn) ); SAPFilt SAPFilt ( ICLK (I1dK)
, RESET (Il nReset) , IND (W 2x0utEn) ,.i DN (W24FMCarrier [23:6]) .oDOUT
(W FMCarrbgrfpd &)mputerg!r n{ pradudtiof BRAS 92 ueheBcomirisifd isttidichko: , . | KHZ48
(iIlRightLeftEn) , .1 RESET (ilnReset) , .iLeft (ilSLeft) , .iRight

(i1 6Ri ght) , .oLeft Hidfsert wliditiefdl kizhples intoRidifferdder signbl tRiigdredsPE)e sampbdifakOut En
(WM HPFQutEn) ); The following limters help to protect the conposite output
f rom over r aodul ef thagifférencrusigial, sererdin the dﬁffgregp%ﬁgﬁalcmrﬁmtsftm sutfyaceimef
channel is a maxi mum of 25kHz devi atign of the aural carrier. ]515 llgra nf'tude
is limted hereongofia teledsion fefi channel dgital spdip)signatad a televigiop righfgl ﬁg‘ﬁ to

prevent distortion jn signals. that .ust. exceed, t he. max,.. Thi s, val ue can
be adjusted to ﬂ’&ﬂtéjrﬁqd%gﬁ%z’?nb et@é’lﬁﬁ}e’llﬁgﬁl‘iﬁgw‘i}g]itftqaaf‘lgmr‘?&na}f(:cept abl e
to exceed the 2EkHz max at all then a value somewhat |ess than 1 nust be

used because the bandlimting filter will potentially output a signal whose

d . ! e 1 LGBy th
peaks excegg,ewgé@ﬂ%e%gg%h} @Bg\ga?remﬁh 2bNAkthbt cdnSprididd BEdRGionBt: . the

problemth i ppt ng sone valid large signals that
woul d not over modul atfet hidaidml semipleks Sinto SaPaipti 8iznandf harsuBpies that is

di stortion neasurenments would suffer. The value of 1 for the difference
channel corr espontfiguial fotstnnmsipml assaklamdabitle theteuined fetervisadn BOichannel Higstalal ue
could potentially be adjusted with the same tradeoffs as [isted for the sum
channel . // Thi satdiai signal rradda fi¢lewisignatightochppoel d@ipitelo griiesjgnal wagsa cigrabi f

f SpecConp) if (w29D ff SpecConp[ 28] (wW29Di ffSpecConp [27.:15J !'= 13" hl FFF))
w 6Di f f SpecConpisppinted vith thgotferenge tvvqen(th%g BinfifﬂgéLéﬂéée‘r?&sz%P 29D f

f SpecConp [27 :15] !'= 13'h0000)) W 6Di f fSpecConpLi m <= 16' h7FFF; el se

w 6D f f SpecConpLi m = w29Di ff SpecConp [15 :0 ] ; //This Iimts the SAP

signal to %0 Tgel? éorgglﬁZrFf):rlééram product of claim 22, further comprising instructions to:
insert additional samples into an output signal of a summer, wherein the
summer configured to sum,

a signal associated with the sum a television left channel digital
audio signal and a television right channel digital audio signal and
associated with the difference between the left and right digital audio
signals, and

a signal associated with the secondary audio program channel.

27. A computer program product residing on a computer readable medium having a



al ways (w2 9SA SpecConp) if (W29SAPSpecCDnp[ 28] (wW29SAPSpecConp [27 :15] !
13' hl FFF)) w 6SAPSpecConpLi m <= 16'h OO0 else if (-w29SAPSpecConp[ 28] (W2
9SAPSpecGooRojedi75085] ! 13' h0000)) w GSAPSpecConpLi m < »@'ThidkéeEj02mBse W
SAPSpecConpLi m <= wW29SAPSpecConp [15360 ] ; //Limt to 1.0625 going from
QL5 to QL5 (< Ox087FF) al ways @w21Sunti xedPr eenph) if

(W21Sunfi xedPr eenph[ 20] (wW21SunFi xedPreenph[19:11] 9" bllll _0111 |) )

r1 7Sunfi xedPr eenphLi m <= 17" hl _7800; else if (-w21SunfFi xedPr eenph[ 20]
(w21Sunti xedPreenph[ 19:11) > 9" b0000_1000_0) ) rl 7SunfFi xedPreenphLitn <=
17" hO 87FF; el se rl 7Sunti xedPr eenphLi m w21Sunti xedPr eenph[ 16: 0] ; The
follow ng m ni num doesn't allow the spcsqgr result to pass a O or -1 to the
i nt egr at or plufitigy ofimstractivas seorad tereah slsdhy whewegeqvtedibihg pracgbsgascanssy that |
This forces the mninmumvalue to be a single @3 bit, which is a very snall
magni t ude. PIORESEROt he precision is increased here, the bo, bl, and al

coefficients wll never exceed.a nitude of. 32, although thejr dynamc
range potentially al }nggga%(ﬁgﬂqatlaajmn%% (?af‘lﬂ’alﬁlégglttﬂérfcffeaﬁ?/ﬂ’ﬁﬁ?‘@pkéﬁ é)r%i}fe

i ncrease the precisi her.e. i?gﬁg ' VRS o

(w24Di ff SpecCt rg%él %‘gl) “?”Fl%(“i %%&L“T _ peé‘%&@%ﬁ%ggﬁg_r e :og%)tﬁﬁ%}il%é%ff leanflel_
(w24Di 11 SpecCt f{iigﬁa&%ﬁid ﬁé%]al)aﬁ?aé’aaﬁﬁﬁgﬁ@fahﬁélldggi@ 2iHUAR01; el se if
(w24Di ff SpecCtrl Square 247hOr7_TEB8) //Clip to 0.89 r20DiffSpecCriCip =
20 h7_IEB b; else raODiffSpecCrlClip = w24Di ffSpecCirl Square [19:0] ;

al ways (W24SAPSpecCir| Square) if ((wW24SAPSpecCirl Sguare == 24' h00_0000) | |
( W24 SAPSpez&t ThéSepmapeter] @8¢rajn) pro2@BaP8aea CF y fuGhempconmprzighasttftions ®: se i f
(W24SAPSpecCt r| Square > 24' hOr_| EBS% /[/Cip to 0.89 r20SAPSpecCtrI dip <=
20 h7_| EB8; el se r208sespdditoniiGamples inp4saRspletssptisied vdtbea pacondary avdionay s
<B(w24Di ff Gai nCtrl Square)if ((w24D f fGajnCirl Square == 24' h00 000Q) |
(W24Di f f Gai nCt r PrOgTARR @@9&“}9@?@9@%@&?%@%@0@ 1&690@?3‘ iy progpm %E%@Ié i f

(w24Di ff GainCtrl Square > 24 'dl 843200) // Cip to 225 r22DiffGinCridip
2271843200; else r22DiffGinCrIdip <= w24Dif fGinCrl Square [21 :0 ] ;

al ways (w2 ' ' | = (24 0000) | |
(W24 SAPGaj %%Af%%%%‘%&ﬁ%%’ﬁ Pﬂ?é‘i‘é%@?ﬁg ’r#“‘%ﬁ? {)‘l"i@_ i 1&3‘?}%{&6‘%%9' el se if
(W24SAPGai nCtr | Squar g sert 340834 3480ks ko thﬁ%rérﬁga%aalrta%%é’ééem% {d fal =
22' dl 843200; else r22SAPGai nCirl Al p < wW24SAPGai nCirl Square [ 21 :(5)] ;

al ways @ (W23Di bf Hadiffdrbmicaighhl, ivhetel? B diffdiehtakibeBacpredeR B3] thd-subiraEda 6f
fVariableGain [21 :20] ! 2'bll)) w21Di ffVari abl eGai nLi m <= 21' hl 00000; el se
if (-w23Di f fVaoheabf ekaitelefidah 1¢fm2Bbirfd Viagitad mudi@asigndl2dnd ©@] televispirb Gght
w21Di ff Vari abl eGai nLira = 21' hOFFPFF;, el se w21Di ff Vari abl eGai nLi m <=

w23Di f f Var i abl eclzaineldigitad pudio signalfsonggheraisamiahe laf pedzigl)digifal audio signals.
(W23SAPVar i abl eGai n[ 22] (W23SAPVari abl eGin[21 :20] !'= 2"bll))

W21SAPVari abl eGai nLi m <= 21' hl 00000; else if (-w23SAPVari abl eGai n[ 22]

W23SAPVar j abl j 1 :201 . .=.2'b00O.) wW21SAPVari abl eGi nlLi = 2]
1 eerrre s ATt fhsh Ak e fan MR S oanl n 20 . 01 al vays

(Ww24Di ffGinCtrl Sqgrt . : : i [ 1 = ) a1l
r21DiffA == 21 1MOO “%Fl?lé‘g?ﬁi%"@&&ﬁﬁ@f’t%8?*%%?4%@%%?"%&% éifltgry[aélg“’: 4]

); al ways (“243@%%@5&1&1&%%&&% ﬁ]&saﬂn&le(r%@ﬁ?e@%@l@ﬁfﬂ 2083 pl{)gl%'r@sﬁ%nﬁ.z 0)
r21SAPA < 21' hBOO; el se r21SAPA <= {|' b0, WwW24SAPGai nCtrl Sqgrt™ [23 :4] ); The
conposite signal is nmade up of three signals: the 15.734kHz pil ot signal,
the main channel (or sum channel), and the nodul ated difference channel.
Those t hr egl.aAenahodreticlaim 30)durftlodr lcomprigingal ways 1 bl ock. The 16-bit
conposite register is in QL4 format. Therefore, its dynamc range is +/-2
(in Ql4.) The magni t iedingddifenal samples irgealsemisignel todkecans thhwmpdeiibset e

signal are set such that a value of +/-1(in QL4) correspond o ap . aural
carrier deviati B sym ssggalywhergia the,emm sigad rgpresaitsihe supd, gﬁchannepdlgnal

(w24Di ff Modul ated). is set .for xijoum devi.at .on,of 5CkHz or Kin Ql4.) The
sum si gnal (sbl 94 s,%%aé’&afr&ﬁh?g Wﬁﬁﬁg\?&flﬁélwl'%kl—h devi ation or 0 .X
(in Q4 .) The pilot signal is scaled for a nmaxi mum devi ati on of 5kHz or
0.1 (in Ql4.) Signal Maxi num Conposite Eval Brd Magnitude rel ative

Devi ation Yal 4 A4 PRl RrthdRdmfRigqPut s W24Di ff Mdul ated 5CkHz +/-1
+/ -3V (dB sbl g%{fll%zh +-0.5 +/>1.5V oo Sir%égt S5kHz +/-0.1 +/-0.3V n/a **For

calibration of the SRRetingaddiionE!shnble tito i dffalendd dibna0td Pidteage SdusipRNNEl
wi th magnitude of +/- 1.5V on the eval uation board. always (c)(posedge

i1 k) begin rl 7D ffUpsanpled < clearlr ? O (ilRightLeftEn ? W7Diffln :

ri 7Dif fUpsanpled) ; //Upsanpling rl7Sum psanpled < = clearlr ? 0
(iIlTRightLeftEn ? W 7Suni n : rl 7SumJpsanpl ed) ; //Upsanpling rl dSAPUpsanpl ed
<=clearlr ? O (ilRightLeftEn ? il SSAP : rl SSAPUpsanpl ed) ; //Upsanpling

r1 6SunmBandl i m t edDel ayl <= encotnposite ? Wl 9SunBandlimted[17:2] : rie

T T . N o e T T . - L ~




r 24pl t phasel sbs = pltphasel sbs,- conposite <= enconposite ? (pilot [23: 8 ]
+ W24Di ff Modul ated [23 :8] + rl6SunBandl i mtedDel ay2) : conposite

/ | conposiwe 26gs/@mmenposite ? (pilot [23:8] ) : conpositerT/ustéaded4SAP at
baseband tenporarily just to nake sur® nothing gets optimzed out in
synthesis // conposite <= enconposite ? (pilot [23: 8 ] + w24Dif fModul at ed
[23 :8 ] + rl6SunBandlimtedDel ay2 + w 8SAPBandl i mted[17: 2] :
conposite,- outen <= enconposite;if (W HPFQUtEn == 1 ) begin rl SLeft HPFQut
<= W 6Lef tHPF; rl SR ght HPFQut <= w SRi ght HPF; end end endnodul eWHAT | S
CLAIMED IS: 1. A television audio signal encoder, conprising: a first
up-sanpl er configured to insert additional sanples into a sumsignal to

i ncrease the samgpteof ghe differehes sigmeki gherein vherdifferentee siamad gepmasdnts the
represents the sumof a |l eft channel digital audio signal .and a ri

: ht,
channel digital seRfeacEorogpal a loft charnel digital andia signal and pgrgt CBWH%F@@%
claim1l1, further conprising:., a secq -S l.er.. configured . to insert
addi ti onal sanpPB Oirgpﬁn@ffléogiﬂi‘? @%%ﬂg%%gﬁ%%?%‘?ﬁ%‘ﬁgﬂ@go figBelSanpl e rate of
the difference signal, wherein the difference signal represents the
subtraction of one of the left and right digital audio signals fromthe

other of the tfﬁ%?ﬂe?f@.ﬁ"% %) fﬂh{e@{ cAHpti@nsi gnal s. 3. The tel evision audio

si gnal encode 2, fur conprising: a matrix configured to sum
the left channel di giiisaltimaudiBioniGaabled o bhButhutiinat BPONBImMEN @hfighredtsli 0
signal to produce the sumsignal, and to subtract one of the left and right
audi o signal s fsamd dignabtidseciatefl withethk efih adaft chaglel digitglnailds ¢igngdmodacight he
difference signal. 4. The television audio signal encoder of claiml,
further conpri sichapnebdigitgliandio sigriat and egmal gsrostadovitletheidiféerenne bgpvesaripe ed
sum signal, wherein the increased sanple rate is sel ected based on

charact eri sti cs ldt andyéghddegitebpudio pigaals. 5. The tel evi si on audio si gnal
encoder of claim2, further conprising: a conpressor configured to receive
t he up-sanpled difference signal, wherein the increased sanple rate is

sel ected bggeqﬁh‘g?ﬂ% a iﬁ&mgmep%%%pﬁ%ﬁénpr essor. 6. The tel evision audio

si gnal encoder o aim rern vi sion audi o signals conply to
the Broadcast Tel evi %@ﬂh%maﬁﬁhﬁq%ﬁés%o(aﬁw% $toARdAaGumner, Wkerein the

tel evision audi o signal encoder of clfaim1, wherein the television audio
signals conply tg@mhﬁecdi;ﬁigﬁy@jtb@mt andard. 8. The tel evision audi o signal
encoder of claim1l, wherein the television audio signals conply to the

El A-J standard. 9. A tel evissgmahassocibied svigntile semco b chacuelpligitil agdiossidnal st
up-sanpler configured to insert additional sanples into a difference signal
to increase the sanplaad paight ohannpledigitdlfaudinsignal jagd absociatrdy witly thendifference

di fference signal represents the su,b%r ction of one of a left channel
digital audio signal batreen the lghend Hghtdeityiayfio P signal . 10. The

tel evision audio signal encoder of .claim9, further conprising, a second
up- sanpl er configured to @ mﬁﬂﬂ???@ﬁéﬁhgﬁﬁBngyFWﬁ8pg”%ﬂﬂ&@?ﬁﬁ | to

i ncrease the sanple rate of the sumsignal, wherein the sum signa
represents the sumof the | eft channel digital audio signal and the right

channel di 95:‘ﬁ'm@t‘ﬂghQféﬂo_%@ﬁllg-tel@@isioﬁ%dib%ﬁ@‘éis?E&Hpﬁéi 1.0 signal encoder of
claim9, further conprising: a conpressor configured to receive the

up-sanpl ed di f f er encenssitipaldditionarsamplds igtoianameagedtcsiatiehse thetfnpls raebect ed
based on characteristics of the conpressor.12. A television audio signal
encoder, conpri shengum sighalr wherain-tha sqoh eignabreprayente thetsom ofseleft cheaatie] digital
sanples into a secondary audio programsignal to increase the sanple rate
of thé secondar yu@udigmaém@gﬁléght;@hgml digital augliresigralevi si on audi o si gnal
encoder of claim 12, further conprising: a second up-sanpler configured to
insert additional sanples in a conpressed version of the secondary audio

al, to,increase anpl e rate of the conpressed secondary

program si €

audi o pr ogggwﬁs‘?lﬁthafl.o ‘iﬁl.mﬁ’{}ﬁi@‘?ficgfné’ﬂsﬁgdi o signal encoder, conprising: a
sumer configured to. [ I - W M Qf I annel
digital audio signal insefing a??%ﬁﬁlﬂé RIS |“ﬂéi%§f'%ﬂ§ ggéégi&%&gﬁ%%a*goggg&;aaugbgnal
associated with [ Y}?e‘”s@mfp ' ) g 110
signals; and a P%A}g%ﬂﬁfﬁé@gﬁgﬁgﬁrp%%n I gu 2&? aj{e?%‘i%rg?ﬂda diiqt&iij% g?%%ﬁ el's
into an output signal of the sunmer to increase the sanple rate of the

out put signal. 15. The tel evision audio signal encoder of claim 14, wherein
t he signal associated with the difference between the |left and right
digital audio signals is anplitude nodul ated. 16. Atel evision audio signal
encoder, conprising: a sunmer configured to sum a signal associated with
the suma left channel digital audio signal and a right channel digital
audi o signal and associated with the difference between the left and right

S - o -



22. A conputer program product residing on a conputer readable nedi um
having a plurality of instructions stored thereon which, when executed by
t he proceweanis/mamse that processor to: insert additionacTamemsesr4snto a
signal associated with a secondary auwsi o program channel to increase the
sanple rate of the secondary audi o program signal.23. The conputer program
product of claim 22, further conprising instructions to: insert additional
sanples into a sumsignal to increase the sanple rate of the sum signal
wherein the sum signal represents the sumof a television |eft channel
digital audio signal and a television right channel digital audio signal.
24. The conputer program product of claim22, further conprising

i nstructi A% Themetheéof clauiuB§,iforthér comppisg: i nto a difference signal to
increase the sanple rate of the difference sjgnal, wherein the ifferﬁnce

signal represents t hasating pdditionph sgnplsnintep difisrancesignabip ngrepse g SABP

digital audio signal, and g.tel evi.sign right cha | digi.tal, audi o _si gnal
fromthe other Bf Pﬁé%Feﬁ%& erﬂgﬁﬁ’GV ?ﬁ|ﬁ§uaﬂ§”§Pﬁn§%§@ 5%?&$ﬂ§ the
conput er progra roduct of..clarm22. kUt . C Y! i AR to:

i nsert additioﬁgﬁggﬁﬁﬁﬁgf(FHFgegghgﬁFbg néﬂ%ﬁé agﬁﬂgﬁ%ﬂ%ﬁggﬁgﬁng¥§@ﬁﬂ
configured to s -5 | ' ; | @3afd on | eft
channel digital éﬁgjﬁ?lgﬁ%?%#aﬁégﬁgérg??{e%%@%?% ﬁtr(?gfg%la‘gﬁ%nsﬁ%ﬂlagdi gital audio
signal and a signal associated with the difference between the left and
right digital audio signals. 26. The conputer program product of claim 22,
further conprising instructions to: insert additional sanples into an

out put signal of a summer, wherein the sumrer configured to sum a signa
associated with the suma television left channel digital audio signal and
a television right channel digital audio signal and associated with the
difference between the left and right digital audio signals, and a signal
associated with the secondary audi o program channel. 27. A conputer program
product residing on a conmputer readable medium having aplurality of
instructions stored thereon which, when executed by the processor, cause
that processor to: insert additional sanples into a sumsignal to increase
the sanple rate of the sumsignal, wherein the sumsignal represents the
sumof a television |eft channel digital audio signal and a television
right channel digital audio signal. 28. The conputer program product of
claim27, further conprising instructions to: insert additional sanples
into a signal associated with a secondary audi o program channel to increase
the sanple rate of the secondary audi o program signal. 29. The conputer
program product of claim 27, further conprising instructions to: insert
additional sanples into a difference signal to increase the sanple rate of
the difference signal, wherein the difference signal represents the
subtraction of one of the television left channel digital audio signal and
the television right channel digital audio signal fromthe other of the

|l eft and right digital audio signals. 30. A nethod of encoding television
audi o signals, conprising: inserting additional sanples into a signal
associated wth a secondary audi o program channel to increase the sanple
rate of the secondary audio programsignal. 31. A nethod of claim 30,
further conprising: inserting additional sanples into a sumsignal to

i ncrease the sanple rate of the sumsignal, wherein the sum signa
represents the sumof a left channel digital audio signal and a right
channel digital audio signal. 32. The nethod of claim 30, further
conprising: inserting additional sanples into a difference signal to

i ncrease the sanplerate of the difference signal, wherein the difference
signal represents the subtraction one of a left channel digital audio
signal and a right channel digital audio signal fromthe other of the left
and right digital audio signals. 33. The nethod of claim 30, further
conprising: inserting additional sanples into an output signal of a sumrer
configured to suma signal associated with the suma |eft channel digital
audi o signal and a right channel digital audio signal and a signal
associated with the difference between the left and right digital audio
signals. 34. The nethod of claim 30, further conprising: inserting

addi tional sanples into an output signal of a sumrer, wherein the sumrer
configured to sum a signal associated with the suma |eft channel digital
audi o signal and a right channel digital audio signal and associated with
the difference between the left and right digital audio signals, and a
signal associated with the secondary audi o program channel. 35. A nmethod of
encodi ng tel evision audio signals, conprising: inserting additional sanples
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