« WD 2008/ 110885PCT/ 1B2008/ 000486 - 1 - METHODS OF TREATI NG OPHTHALM C

Dl SEASES This application clains the benefit of U S

Appl i cat i owoNoos/kdds®41, 581 filed on March 3, 2008 whi chp@ilao08/000185
benefit of U S. Provisional Application No. 60/894,181 5 filed on
March 9, 2007, the contents of which is hereby incorporated by
reference in their entireties. FIELD ©F-THE | NVENTI ON The i nvention
concerns net hods of using antibodies to anyl oi d-beta peptide in 10
the treatnment and/or prevention of ophthal mi c di seases, such as
age-rel ated macul ar dMEFHEDE O6TREATING @BHITHALMIGIDISEASKES

pat hol ogi es such as gl aucoma, diabetic retinopathy (including

di abeti c macul ar edema), choroi dal neovascul ar nenbrane (CNV),

uvei ti's, nyoprltis depl@atomtinoms the behefit of Un®rApplicatinnridd. 12&41@1 fited on

o5l Ut oyt ARl (i BHARR ML 57 g PRRIBlirt B W6 i,
artery ofied oainarch Gy 2007, theveaniéris ofwlkioh isainate by incofpberted by reiedence in
degenera@i ve ease. BACKGROUND OF THE | NVENTI ON The nost

c

comon cAGd&En 'fe?'aicr eased best-corrected vision in individuals over
65 years of age in the USis the retinal disorder known as

age-rel ated macul-ar 20 degener atj rogresses, the
d?sease is characterized gy |J§EL@R”§ﬁ§EQNW§§Iﬂﬂ§ pvigion. The area
o; t he eye afffiecibeshiioy céh&rhsntehmdb/?tuﬁmganabmt fo aanydeidibetd b@trdlem;l er
of t retina ot.or ece o ce e
P oryA0 e (aRnS AT priaalonpt R R irases Rulh sk or el BRuie
35%- go&é ne%np@itlami|a,othew@hmepatablbgéatsuanas Emge%tgamugwmt
i stributi,on, 0 ec torsa i she retina
fumer | orretingatey Boefains SabSRTREBHRT dustred, hesbilaf Tectasqiarmipsane
i nvol vesaul u»ﬁ@fsahhyvp:dﬁeg@hmnmlocahmm&aj cemstétuaailmdbmdm clots
or. -scars Ln t.he s reti na aceﬁgﬂﬁg ons%L g@ é ccurs
because 'YPeP%iE WHE&&‘F?WCB Fizgiog ?GTEH%F%E"HB? e SYlTare '8?%0rk
(chormi dalchrearpegsl dshtrapreting artei\jcche R@atystdib enateidr @dematandaany Biteer

bl ood vessels are excessively |eaky. This leads to

newy forne Fﬁq %

accumul deHRR] dgpengaliv: @5%35%t f1uid and bl ood | eading to |oss of
visual acuity. Eventually t unctional retina .
in the involved region, EA?&%&&'&%BI ﬁhgr'm'ohnvol Vi ng chor oi ds

and retina f |Ie dr Qatlent Sl 0

oo eased qudrbriestSerTdtisayst or A8t dit batRbatenal Belbhh fdiidugis gver
Kenney, e%ggmarebmmmm UiSais tiebergéinal rdidarder knownrasvageViBlated macular

ool s esehergel AR N AED pioGretses M DSte s ChaRHeRES bl loge T share

also in aeuﬁharvmoml'léhe anag bbgvegayesaﬂegmh bqsﬂ\erglgammnﬂacm?J ?gzesTﬁll %rrea in th;:
t t ia

oo andientes Gt iihE SomeBREd binfRF & BhotfieiaBler st P RALcHNeh Hrg D

retinal dsgeatwcatgemgra;bh&may") anamtmgaoucmmasw S80% ef AMD patientd)

th th 1
o Do MRS 2iRaBpE o Mafept kBB fiss i bhoREREbloFe S dipipighed
Var izgus rgtindl figr:tic® 6de & ebriipatfophytof Ealis) Sd-ciige Maét” AMIKinvalee prolifepation

AND, f t M|ton, Am J ht hal nol

68 260 4 2070 Hal ChorDal YesSEls AN eI AR ORIRIgY 5B brERA chaE (T98e) -
Smi th Etth@bnset@%hﬂhﬂmbmvs Bétaus® 9i7théAdrmiflioA D hh)abneind) Ehb@idhl hi gher
likelihood in females: Klein et al 943 Q

and r acdeQYRFEA nswrhﬁqwr@%@sav?w@fogamf&m{é)ﬁgﬂ"eﬁﬁs‘keﬂae%fe& Aa

i ncl ude gy féhﬁé@ﬁto%ﬂ'v%&é&é; afeUSledsivdlp leakght g RRAS td bm@mm@) ofand
i ght-col or'ed eyes, as well as cardiovascul ar disease a

hy péPt erfsbestinakiuidiantt klogd le@é’ﬁ@ttp dossiif yisyahagiity E]vqm'éa'w%@fe Is total loss of
progr essiRtioRAl kiit: AiRERIBIVEAFedtds @sRASANSAITRRIREr 1§80ingaRBIoidk and

retina forms. While dry AMD patients may retain vision of decreased quality, wet AMD
often results in blindness. (Hamdi & Kenney, Age-related Macular degeneration — a new



human AVD. Significantly, the devel opnent of this nouse nodel has
provi ded the opportunity to test novel nolecul ar nechani snms and

t her apeut i ywdAgAbssf or AMD. There 20 renmai ns a need t opégesdbasfodosse
novel targets and therapeutic agents capable of treating and/or
preventing of ophthal m c di seases such as age-rel ated macul ar
degeneration (both wet and dry), gl auco®m, diabetic retinopathy

(i ncluding diabetic macular edenma), choroi dal neovascul ar nenbrane
(CNV), uveitis, nyopic degeneration, ocular tunors, entral retinal
vei n occl yswpeint, Folidiess is, Biosnidrae, eldvasic Magr2028a) iICNY ocrms nal ordeinovet

251 e DRy G54 oS e e LGBl tn B Roatt
degener at finctudingsdialsetic BatEaT calddd)\RptdresTinB ruMVEMENBIRaEh enyopis ent

LQYﬁc”,;Lﬁ2%%:95%%a%éﬁvﬁ?ﬂiﬂvfﬁ%tﬁ%i%@?@éﬁrgﬁaisa%%ﬁftﬁﬁéiaﬁﬁﬁér?ﬁ‘%iﬁ*a%%séﬂ?
compr i1 g ad & BFPRE G eS ot BEb Wb AReABR LS ey FRfpactgra

i nhi bi t orwiftBgermait and epindnimpental fdetorsiiayingl ®lesnhiitbioneet aralypriogression.

age- ref ariunB SRR BeRnets FRBgblsRlba ke o dabofy AERHE. sBf ds 7

degener atdnmakind) ayimgynmigridstdryy(MiltMDAIn J Ophthe b 88 (126D E1O76); Mditdhelh phalhy

(e ot Sl BB ¥ SEE b SR A7) GRERYARG Plod REPIRAC

vei n 1gccl@sdDhsex (Folenishigherdikelifyodrie fanasiess IKigih 284l phttantolayy 390 08B943

reti nopat ocul ar rface discus su a . e, .b.central retinal
A e T T T P
dege Be{j atdhaeactiribties suchl at f?r@gl?iédnmi's r(rwlieropﬁé)@lridnigrbtdlowedi egjeanas well as
anti body, an antisense nole e,, an_si RNA nol ecu .a ribozyne, or a
Sl 1ol ERIPBREURE ARRAES and hyperteRSipg, terERel G RvdiVE iR st onedt

I nvent i orprpgreysioe sf thendiddaed haé alsbdreh rigcamsantil ¢sde Harhtiek iKepnéy above).
age-rel ated nmacul ar degeneration, conprising admnistering to the

subj el aCikfipitiprtheeeart inoalenecallp @ascépted agiozpmodelsdorestudeng pdiD.i daitidly

o bodt morstore B 8lsi ol TPNASLR, Thodts AR hel pbrdEREHIR iRt ke
subj ect Shafvfngrthn@g Sri‘sk trﬁeimt@gel;aiteihsaiombs gmmicapi A mxirﬁg;@dngl:eémQrpm\:laIé%igﬁ))featiweisoo;
Conpri oi nEman WaDs ssanifatifyhe BpdsiohBEnt ot uiin obhe Fibds fas, FRVRRR e S,
g?diati ﬁg?gpgﬁ??ggﬁml ! nofeltrhaequiaseathanisvedridothe@peutict=sgédte fort ADuU Shere

fect | i nhi b f he,.
or cpdPat ITonal <1 Sl <5 B bo? Ing hebys B0bMeiska8lo bitfing

suf f er i nginbitop preAMing of aprehalsaditeasks sbétsaeatedilated maduler degthératyn

conpri se Fc reqiqn having | ired effector fungtion. ln a

o her © 2udBatet ght B ot AfRRe ribogrbE To8b AR mar it egemmin,
wet and dhgrofdPneddEbaial meaibiramn(GN\BQ Uity ntepaddyederatibnf s@idritogony,
preventi ng, dj staa es, asspciated wth anmyl oid de o.si# of Até [con%_[fi[ si ng
admi ni st &V AR VRD QWGlsIan; Tubosis s Mg neoYRRELRLZakor, CHRURL RTINS i cal
COWD_Qgi t ir@tiho@@ﬂi]wd)c&.ilzngsugfé?@ﬂtsbb?dlycﬁ Mw%pe,gdénlrleaiétiyi?tﬁﬂﬁgﬁ ot€lugion A f
peptide or an aggregate 0 0 n eptide. In a further aspect o
this enb(?éjf'tﬂigrﬂ‘g&i’?{%%&m% ?JB%&‘%W@P?@@EG Glate dige?%h with a variation
froma naturally occurringBRIEEF SUMMAMRY DFVIGEENWENTEONar i ati on
results in inpaired effector function. In sone enbodi ments, th

adni ni strat i oh"®Preshgt 'ﬁYﬁ’]t'BB(iiysc@éG%@QV?'M%‘%}FEB?%?W'%@M ﬁ‘l‘?age
than admipgiERddisr GihtrdimRdisddy, w pdrctiad B prasémtinwdhtion discloséde

anti body and (%Iol ypeﬁgl de used for the nethods of the inventiaon
speci3pi cangtioasi ofrepingppthalee figaass comprisig abaipistering thibe supjeqt an

peptide. okBcRBSnTITAPE! AEMhivitbPB-aAYIdiP ALY paPtidE. PRE XRERNibES MaPbe

adhinistered in subjects suffering from ophthalmic diseases such as age-related



In sene enbodi ments, the antibody or the pol ypepti de conprises a
heavy chain constant region having inpaired effector function,

wher ei n t haygmeewMosskai n constant regi on conpri ses an FCpde@26u8000486
sonme enbodi nents, the N-glycosylation hi the Fc region is renoved. In
sonme enbodi ments, the Fc region conprises a mutation within the N~ 10
gl ycosyl ati on recognition sequence, whedeby the Fc region of the

anti body or polypeptide is not N-glycosylated. In sone enbodi nents,
the Fc region is PEGylated. In some enbodi nents, the heavy chain
const ant magilandegenerationoth wey and dohaAMD), glaepemacdiabetia retinopathiyeavy

aa30pass Vi GHR G AR SRR, han TRol i ARGV et

W i dt ype myaiadegenssaism) ocular tifoss) epiralretinbl veintesclusine, raheosimdeutar t he

I . . . ; S
Fol 1w ng aipa koS5 e s b R o5 SluBRE R Bgbr ¥ ary eve.
enbodirententrat fetinalrerienpdsciusio oy stpidphacidar speniafandadther retimad degcmemat;]ve
anti body UHis8: s SibAnbth ey RER S b PR SRR S e S
A8 pept i daRNAmMmalecme entiloerymentsa sina naotéduiocbmod. t he pol ypepti de

speci ficall i nds t n_epi,tope wit.hin.residues 16-28 of.,A peptide,

P eone: b hais eMBpRheih e Biks bt BidhbE B H5 e metey L iealielh sisst

t he Gt ersuffedhg frocheagatretated¥indcylepdegdaeration consprisingegiminipteriag & thergubject a
fromamng acid 25 or later. The .anti hpd eci f.icall ind .to, .
by o bR e fiEaoriisFon coRErERG sdférodRieal P §fiscid FrolaCarEn iffjbitor o
sC one enodi-amploR (Nﬂblpgpﬁtfcei. boc\ggtmy efpedinfont af thy pgésﬁdt hOer_itlcﬁiﬁ d‘o][ne@ms a
ol e i 8ot S PO b 055 RSB S,
embodi merdomprimgaidinilieRyingto theeupfy » pRAInRe6RaS téhpadiioh dbnfistiirgoa an

epi tope qop the Afﬁ)(l. 0. egtlde. In further aspect of this

enbodi rreﬁF‘?’aPﬁ‘é"CQ Pé‘%ﬁ‘:@e F"°Pﬂte°fp?(5!’§|fb5'§’lq'tﬂé specifically binds to an
epi toge on t hanAblidtidnaephbdiimentrof the prlesentlitvdnlien pRviRRS forthe LUBE 3 a
enbodi nent, the anptipody or the pol ypeptide specificall Tbl nds.to-an :
epi t ope dRETARUtcEtY € t'é@ﬁ@ﬁt’l‘b‘%‘.a‘"lﬁ 5"5?%‘%% RFEPI%’?‘,W'{H@ giedicaBgpt for

or the pQryAGHIY GEoIPH & bafdnt ¥uldriidSdrd AMD.8P bhe@ BSpett bhhis &rBodIReAt, the
sone enbodi nents, the ant.i bo

28-40 of Al.4 eptide. | ] ] ) y or the
pol ypept iaaeb%c?ye%ﬂ%rﬁsﬁ Ry F?'?i "ReISN hgving inppRiresffagtar fiincliel.s ﬁh%g@hﬁéaﬁ&e%f’f
{Alh3>142t pgmra ie%odmém.wmle amagﬁmémgaﬁgw @_@Qélr&ﬁdd t@m.enb?di ments,
e anti poay Qr e po epti de specitica - pblnds 10O, an , epltope |
Wi thi2l resi dudte swentionAokroyides Methods e traaling ghareusmiingidissases appasiated
ant i body ygth drifloil AepBRPST AR cERBASING QaHid{stBiirﬁ’qjﬁa_ the sengéctraﬁmf're%ﬂvéwhaéuaétof a
0

binding to full-length anmyloid precursor protein (APP). |n sonme _
enbodi nemhsimadeatieai compasition cemprisied gpeptibatly thatspetifieally bjndsi tads Afbpeptide

the 5 2001 S0aLSALLITLAN of h ih HaBHAC DK lel oL AL URhSATRLHT ik

sone enbodi me e an e polypep € speci y binds
to the sahtitddy doovmises ak Fairédion vithiandiriatiort Gombenatgallye gadwdnd Be negidm

sone enbodi nent.s,. . th nti pody. _or.the | voepti de specifically binds

o baen ahsran e ABe R sk Birbred Bubey BRalen” in 85kl ne e

t he anti ladhynistrativhef fhel argiepdy chusep eedsf deeetirblymisroheendrihage (hanld&dministration of
t erm nal Be L‘ dqe 3.3?48 of Al131.40. In sonme enbodi nents, the antibody

or the pé 3?5 ‘b‘? YUMOSEINSMALAIT, i nds to an epitope on AP140 t hat

i ncl udes am nPhagntibodP-aAd polypeptiizeuseaifodinawndtiodd dfehe mvie biishy spacifichy bind

pol ypepti de sBeci fically binds to an epitope on Al31.40 that i n%I udes
ami no actYaBEPASPIYe0HHRIURIAIEH IRt &f an A Pepiiden dugne pmbrdiment, the antibody
pol ypgpt bﬁisolgﬁéiﬂidfa'h‘éé%ﬁai@d%cid? FAEIBR! 1P8sInE Brbbditnehs, i@ hnfivdely Wies
am no acid 39 and/or 40. In sone 15enbodi nents, the anti body or fhe

pol ypept PakpeRiiseiis peta F(abD: fisgmeet. Amsame asthodirenis: the gatibadycarinolynspkide is

not a Fab fragment. in some embodiments, the antibody or polypeptide is not a single

chain antibody scFv.



30 with a KD of about 100 nMor less, 50 nMor less, or 2 nMor |ess.

In a further aspect of this enbodi nent, the anti body or pol ypeptide

al so bi ndswigbdofi31. 42 peptide with a KD of about 108ctyM2008/0b@86,

50 nMor less, or 2 nMor less. WD 2008/ 110885PCT/1B2008/ 000486 - 6-

- Adm ni stration of antibody or pol ypeptide that specifically

binds to an Ap peptide may be by any nmedas known in the art,

-including: intravenously, subcutaneously, via inhalation,

intraarterially, intramuscularly, intracardially, intraventricularly,

Ear gnt eral, i nl%lﬁbé(j};étmbltb!at spadifically bmpeo at ¢pemiptiie oAdmiapg=gatediform afean AB
e by inj ectlon or stem c, i ntravenous,

Thi o al SoPERIE A SPrapiReE Ry 5T SapAt eSS ER FaRat B Aeaiss fftton may

t he i nventjsgibe ubRE foNNMBNGHithe nidhisdls RIesstbde herdh.hidsonad embearmem the

opht hal m ¢ di sease by adm nisteri n pharmaceut i % ngoqs)*r body OTL.

conpri si ngoWPERIICESAMRIISES ASGALERse B9y OfF of Pre Gl flegeed from ‘antibody

pol ypept i desoritheif vaiatd Shoval hWébld@oﬁThb@éIBAf 3 peptl de or an

aggregatedformof anAg(ii de and a { ef fector fu ctloa,..

or pol ynucl eot NEO&&HEL R’@“ﬁ%@%ﬁﬂ'l’ o‘?’ég B8P V%pt CAREYEPE aleayygnan

phar maceuthgAantas d@@ﬁhﬁbi‘n@ Bl &itdd &fdctor function, Jrfe(iéelhml’(@ﬁéamrﬁlrﬁ@nstant region
provides Kits an osi tions conprising any one or mor

conposi t i SABPEERFH E‘F FRY%h I@ﬁPE@tQW frttheMN- g!mostyfattpnén &%"10688\08&5

or pol ypepdrhélfs, tmabrreré%ﬁ%cfd.rﬁaﬁthh@u:e%g&m aanﬁng&pé mmﬁan@h vAlhin the N-
agg regated form of an peptide, or polynucleotides nco

ant i baQi e§|Y§@SY#ﬁin@€HQ%®§ SefHeRee, We@bvejﬁéﬁ: gaign ph EEPE'%\%%é" polypeptide is

15packagi et K r@@ﬂ/ceg Niedeth WorhB ARk ARt R r@ségwrslptaeylaeae InSche!
for any o ods descri bed herein, i nvention al

provi des ambe@lmmtsaﬁhw%whﬁ@ GPnelagt @g&mqféh%mdi@a ”%?n'?‘?'b‘?ﬁﬂ’ﬁ? bra
treat ment herfnﬁﬁ h@h@,ﬁ&&ﬁn Pgmztcﬁfs%t Végid?x AMifihg tﬁi%ﬂé‘wtnF riXitathdnd: A330P331 to

peptlde in the brain of unman su ect, conpr|3|n ectlng rst
humani zed S8 FYdpminmacid [ﬂé&]bﬁf'B&MtB refelignaeito the Wi lofpea sg %Pnce In

al terigg theek eﬁw Qﬂhé’rﬂs Ghe Talhf‘i"ocfi‘!y}lrto‘r MOlﬁdEpﬂél@\éb rided Q@bﬁélﬁﬂtrégion of IgG4

humani zed anti havi ng 1 npaired fector function relative to the

first hunﬁWE@ﬁi“QA fBURN'nQ meat'Onmﬁ%&z%W&%‘PWV@ 4F&-pr esent
invention is djr %ﬁ{eeéinb&nﬁeﬁﬁt e nkiEdyRs pide Qﬂsed*ﬁ%wgrnuglg) an epitope

retinal functlon In a subject, conprising admnisterin rﬂ to the
subj ect awitBinpésidwesct6iof 4B redtigosintsome arabrsimsnisgthe amibpay, el pqlpeptige

effective a”ﬂi&%ﬁ%ﬁkdé‘ {16 1Mt s tne he' Rs ﬁ%l%’hﬂ%@‘émbémeht@hﬂh@'a‘nﬂﬁody

is an ant PHot sense Scul a ribozyme,
or a goual br lﬁi@lp@wbptidmmmiﬂcdlly binds to an ephopt rdthirereisitiesd Ht280df Afrpeptide. In

Ui coal - acang embodnaty dFf SR ihsid) Pefin s orioB aBhee PY i pABHICH S o

amount  of 2RRAE3AARE, Hakhiak @h-epitope starting fiRin asrCaci® L5 0héateb ke antibody may
enbodi nent s, the above nethods are used in subjlects which a

al so bei ngpadifisathebing de appef the Afhapides 197 s bade 1-3Bolrftls 14 ?4§m13'430r'” some
cer ebr al @%hﬂiéﬁl}tsaglgé nglﬁ%ﬁ}ow mayvgaegﬁgﬁljymﬁg/é@%}%m%ﬁo acid of C-

The above-nmenti one ds of the i1 nvention include an Al 3 inhibitor
whi ch2ss hanmamrsmblodg'ted AR mﬁmdesfpeexamnhheqﬂ rBénl138n 1di% d148s At Thénddi hr43. [In
concerns an I
o o 15 B RABEN ok 168 20tycf i pEINE sBecififi) bifieRS Bhlfope bridne
cgrrpr l) SehE\Bﬁ@tpEﬁMe mgtdﬂfudahebmﬁpebbdyh|§'Eh1b(odmn@11pﬂnﬁraymhbdig£\9rltctge pelypeptide

TL") that roduce Y exXpression vector av) S|on
Nos. BTA SaesTicalib P apIopRTRs G- e ey Tuf stL Rl AepdsE &R
chai n andg)h@finehh I aNfddd ¥ e SN fRpRd@Epstificafty BirlQuanicpitbpelbr me]A_[p1 3

The conpl errentarl t'y determ ning region (,%R portions of antibod
(i ncl @i ngeidet hlnasommernbwmeemﬂw)e aptibody eid emwﬁephdﬁFﬁWf@aﬂy b'r'fis fasan

under st Oogpl orb%tm{h‘ﬁ'f FISRIGE 2BUPTAR Y deptibie Ofn S8HhE ehictidthSits Ahe AMtibody or the
polypeptide specifically binds to an epitope within residues 28-42 of A, peptide. In



enbodi nent; the fragnent contains one or nore CDRs froma |ight chain
and/ or a heavy chain of the antibody 9TL. In another aspect, the

i nvention wmmmmkﬂamsadninistration of pol ypepti des (whiedr/Baysoossay
not be an antibody) conprising any one or nore of the follow ng: a)
one or 25 nore CDR(s) of antibody 9TL or its variants shown in Table
3; b) CDR H3 fromthe heavy chain of an@rbody OTL or its variants
shown in Table 3; ¢) CDR L3 fromthe light chain of antibody 9TL or
its variants shown in Table 3; d) three CORs fromthe |ight chain of
ant i body $mie embpdigepis, itheatiboty antherpolaeplidesspesificallyrkirdsGDRe dpitope whithin

cone 1 T odeBiafits 2R Mg, Slicfle. InsoblEABOEERR el MR & i, polyb O
ant i _bgdy SPELifi Gally![ ﬁlﬁc:SI@rAﬁaﬂépﬂldléhﬂl\Nﬂtil_ ﬂgna' ﬁ@&ﬁfu&éenﬁhﬁamﬂwﬂmremiéwmw
P! boay) AEE I e e oS, JHeBiupogy of (e RBPPBd Apechyallittinds to Bt o
(one, g Woaggrddt@iorm@e A Witheat b|ﬁ61n§'te)<)heggﬁ(b$e) fORAI I 86é eRBoaiidndd dive

9TL or |ts varlants shown in Tabl e b) CDR derived

- |
2008/ 11088%bodty qrsbgmmegmpecéca"yfmmﬁ fgmlze suble derm efAhwishaut bingling to

f tib duf
chai n of UheidEgePRio, Bsohe SRLARRHE, e HibbcToyie POARILEE spedficay
Fi gure 1.binds todoth a@diegatﬁémmaﬁd\mlmmmsmmé CDRs der| ved from
anti body 9TL

o0 oo abeull sseh etfofikris. 3 Mgy P Befoqhutbfiodinacitaly gyt 4520

about1089%rnsihallpeptide aba@otof %%0 a sbrﬁé%i‘ntﬁhﬁhﬁnt@ e antibodg @8 theaduhydeptide
92% at Ieasé about 93% at | east about 94% at | east about 95% at
| east aboRECIHEMY bitdsta 20epigeR, on §Pogo that includss amipa acYgH4dr INFOMS ast

about 99%rhulRithémal the %n%odyeﬁiﬁe B&?pe[ﬁihe sﬁ@éﬁcatﬂ%md@tto Eﬁ%ﬁfto&éﬁ@ﬁﬁu%tthat

| east four, at Ieast five, 'or at

vari ant s.indgles asmioe Beid ?@s‘!ﬂeclt" someeemhmentsnth@mbtpw tb@l ﬁplmpgntld@t i on
of an ants'p@ﬁﬁ'%’anlgg’hrﬂs% %F'ﬁ% opE O dA?ﬁi 8%&‘?%:&@ :-}mma- E?Id% :ﬂ'l%l/&cdod In é&me .

sequences 0 eavy C chainvari abl'e regions of
ar e didowenmbodnenis,g¢hd anfrltmiycmmrpﬂ poippepditde specfdally binds mchﬁe.glbmndé 6bR)

portions of anti od i ncl.ud thlaadKa ) _are al so
R own_ i sBrofitaly B ele AR ia S0 e A dp i Some e AP RRD o e AP . Gapises the
admi ni st natiatoe re:g‘.oramtarbmday SJ'HL bﬁélﬁ sSniifod§ Gemédwfr@mgm REEGbeRHIGIAC @5 some

d ted t h t- )TPr |
San ni ot eaoBTesNe.dhe antagss) PEBRERICE: ShyPetialy RGBT oinoet sy by P
the anti lB@é/ncﬁ&’ é?ﬂlbb@ﬁcr\/@flhﬁﬁlﬁe a@m@@i frdim Sablop 6@ to |tﬁb @%Ee&%%ﬂ peiide.

the fragnent is a light chain of the antlbo?/ | n anot her
enbo@Pnent , t lesope mehgq‘iﬁ\?ﬂf& thecamibady octhaipelygrptidecbings oty with higher

yet anot ﬁfn F%I(qusrﬂ?ﬁﬁl Jqﬁ%ﬁa% Et qntaq’hﬂﬁer%g?atoﬁgﬁ?% %p}ﬁ%&h@%@e

regi ons |n fleavy chal n ‘
In yet alaotltbmiy :semmmnbedy 22%e [h rsammmnbaxmnelasn&ecanebaﬁy mmsetom elopbe on

i f h / h h in Fi o
ver: anot ABrnatdbriss SRR B ad e A i R 2B hebft, ethiBeriy o
light ¢ haompasni/ tbﬁ vanélﬂaw%g@ﬁoﬁ:émibﬂdpﬁthﬂ @n&ﬂfttbtﬁtﬁﬂ?@rﬁ@d from 6G deBcribed
anot r S the I nve 1 O (0] S a atl on.o

Sory e PRBET tusorts SR, PR amhaS o Sehnlts SomBRuPEY inhjbits binging of
or nore aﬁuﬁda@ sfs)érhdmmmoa oﬂ%@gﬁptﬂ@ﬁ@n%@%@tﬁﬁ' body 6G or its

vari ants shown in Table H3 from the heavy chain of antibody
6G or its varlhgeme @nmmmentsmgla@trbodmrttn@mlyaemtrdﬁhmqiﬁetonhgﬁﬁ pepdide

From t no "l arnniie, Fini} Scaf BF b IQRARNE 1b8s, (20 IPer ehe o2 ISR, 1

e) thr eeo@OBRspdct ohmtsl‘ﬁantbmmyntcttw emtlbbd)aqt pdippbpti@Sbordsito thevaBilapeptide
h Tabl t h d t CDRs
Fromene BN dautn BB s, SR o arf S A TRl o

this embodiment, the antibody or polypeptide also binds to the AB1.42 peptide with a Kg

%

of about 100 nM or less, 50 nM or less, or 2 nM or less.



In a further aspect, the invention conprises adm nistration of an

anti body conprising a heavy chain variable region conprising three

CDRs from eilobriysseG heavy chain variabl e regi on shownpe1isabigobdase

NO 26, and a light chain variable region conprising three 15 CDRs
fromantibody 6G Iight variable region shovvn in SEQID NO 27. In

anot her aspect, the invention conprises®adni nistration of an anti body
conprising a heavy chain variable region conprising the three CDRs

shown in SEQ ID NO 28, SEQ ID NG 29, and SEQ I D NO 30, and a |ight

chai n vari abl eAdreigistiaticn nhantibiody ot Myndmléetl"@masecsﬁuaﬁmbinds 8Ean AP peptide may

nvent i ot BRANT TensARRwRIRYS s g Pudberapsly ShELElarERPEF via bffaton

am no aci mtraemraﬂgﬂntrbmmculaﬂ;sii@abﬂdww J6traventticalarly ghdrentess! ninvatheedilyeand

St anolRerS R AR R mar o BT ke s Bicar A BfpkeOusly. or

aci d sgq ubnalizedhd’ws alsn Sef2ruly MplidSto ;arlybebhﬁeé arghpolghuailovtides obthadmantion.

sequence sho in SEQ ID NO 37.. 2510 S0 enbodi nents. fhe isS.a . .

b o e TR i iged PiethodB R SRS T I B diseas IRy aistering

enbodi rrenph?arnfaba;tﬁal%omp@s|mmip&rsir@mnoéﬁeatnd@dimburanﬂ afy Ghmbh;nabém& or
conbi ned 'extended CDR I n ot her words,

| so t
oy o e PRI, SRRRAlY Rigchid AE AL EERUER 8! SpROSTRREICEARE fedn ABbeptide
any of Kalad havelRiphiréd edE6tbPILNERIRD bNSslynuohd SLam:RAMYHE R Sdied HE

pol ype(s)tl de (such as an antibody) conprises an am no acid sequence
shown'? n Rlypaptideioand apharaiageytical acceptatle gxcipientyherein Y2 is Y or W

wher ei n 33 IS The Hver@ibn @ls E@T@h&éi‘kdsﬁaddscohlgoatloﬁs comprsing ar})(ibn@?(r Eﬁre of the
: i

wherein V6 is V, N, : wher ei n
F, W S, q:omp\psn@ps gomlpﬁmgg@@ e arRoung of ameofdhe Aptibagigs or polypeptides that

2008/ 1108&%@3@&“%9@&! APARZE nde19r an nga?@@Fb‘?rW%ﬁ ah%?p%@ & a

heavy chain variabl e region. For convenience herein, inthis

cont ext opolyrwp@oémeeem@dm heiaptbetigsdorrpsiyeestides. chﬂseé@s afengralidn suitable
aci d( f 0.

SEQ | Pk g/ SR8 oRRRIS G b4 SpAchS ROl arelIBeRAR oh b7 it bffods
posi ti on @SpﬁbGSEf@?*‘PD NO 5 may be substituted with V or |. 5In some

embodi nents, g iRRNYBE lFs'oCH?O\(I %n%m]o%rbf %Fﬁdugﬂgyg K(%Pd)yéﬁhé ﬁﬁ_{n@ﬂlzgm no.

acid sequence shown in rein’y
wher ei n Antibpdy far ﬁea@aem@aam@a@e asseotedwith amylaid d¢p0§dsref AB peptide in the

enbodi neng i otfaehuﬁ{Hn”éh e%}oﬁﬁﬂ?&lﬁﬁ%@le‘cﬁ% aﬁ%ﬁuhﬂnﬁ a?hﬁocﬁhﬂhf‘sapemﬂcaliy

vari abl e region n so peptl suc
ant i bamy)btm%dprﬂiﬁs@@tldﬁ aid altering theFel remqu@rtb@ astmdy tD PrSEER 2 themapegitic

wherein LHu uJ.ed Ai\ﬂlub%y ﬁ‘av\ﬁge né/pls ect uﬁ’}:tl@ reY4ARE €6 th st:l'EJ nn%_gi Xr

T; vvhereln or 'S; erern
W Q Mastib@dyE Wherean8|sV L K H T, A E or M and

wherein L9 isy Eﬁ%r egﬁbf’é"f“é?‘?] thhe s%‘ﬂ%v@ﬁq?:?lqé Hﬁ@ét@d t<§ Q%&H&d‘%r%?dt@ctmg

sequence is a n vari ab
enbodi nerqrsqzcowa@ng)tﬂtryglefpnctm i §lmlme&ts CampHSIng bduwsteong)tq t@e§umenteavy

Ao 515 AR S8R RATROl e s o Rp ST e SRR

shown i n igHigtor DI esembhdimsing the inbibitor is\ip amtibédy, wheamlsmseZnolcheoan PRNA
wh i i , ; i AV, 5 T, E;
wher oi n eIk fhozfinelor R Gomaliy O 10 O T % O B

F, W S, |, VAnatheremB@dimenbotthe pesgntienérdiontih dirpated pep malikod &mpresmving

o oo GNP o AR b S L5 SFRLL g bt

wher &ion Mg inhibitax. or S and wherein K12 is Kor A, (b) a CDR2 region .

shown in SEQ E
Sherein Li isinon fipegt St @bbyf epbbdimert. b Anclopt s vistin Subieg
which are not also being treated for for Alzheimer’s disease, Down's syndrome, of cerebral

amyloid angiopathy.



5constant region.that is immunologically inert (which includes
partially imunologically inert, and is used interchangeably with the
term "havi wo Joopavgsed ef fector function"), e.g., does nedT/is2b@HEU186
conpl ement nedi ated |ysis, does not stinulate anti body-dependent cell
medi ated cytotoxicity (ADCC), or does not activate mcroglia. In sone
enbodi nents, the constant region is nodified as described in Eur. J.

| mrunol . (1999) 29:2613-2624; PCT 10 Application No. PCT/ G699/01441;
and/ or UK Patent Application No. 9809951.8. In ot-her enbodinents, the
ant i body Corrpﬂihemoae-mEMDnétEme;hodhaf thelig@ntios owhidaran Afeigphibitor which is an

i Si the f t at 0P331 to S330933 1 i
nunber ; ncPBY-« Brarputsaact B uetion dSsBaey el siaencybodes iayBiuto c-
| munol . teARIR03 oPAB %b’ﬁpﬂ@é@EQmWﬁ shdyadinmeamless). tﬁktBo&mglyb(ndyne aspect,

conpri ses, a_cqonst ant remnof r|s the15f | owi ng,

mut at | onghe 2R3 I prbogn O i BrenARatatly BHRF STy that
the . 5 ng ne bmtcé@ay @Rpr‘eSSlal? be/cmsyiaarngdxmn Abbdslsra:heﬂbtsg gyamﬁhahd PTA-8125.
sone e | Ment s e consta on 1S a at e or

P e ooyt FheD 25l Sea RRCHS L hs eRYd ABER AU AU FATBRIS tegieh gEoTL are
(such as sheWwA9 Figarsld Omhé kamisiehtntmy Qéléﬁnhmgtre@ibﬁ (DBRY p@fftuoﬁahef antibody
Ngl ycosyl at i on rer%ggnlt on seaﬂ)uence in the constant re

enbodi merft's (Nchidingodhiarandikabal -OR sy areysg R Qe Jr cfmurlﬁﬁrétfod that

gl ycosy! abfepshce thang pag baa.t ertRd réy'brmemaer@ampa@ﬁd s%h@dn(fé%rptrbhddeﬂ le§dhe
| ati on

gl ycosyl ati on enzymati cal ression in a

e+ dPen@xpisspepapors faving ATGCArserun opattA D1 HEMTH EhPISh BBY e
a pol ynugkgaéndés deplatedinMyurde. i sol ated) conprising a pol ynucl eoti de
encoding a fragment or a region of the antibody 9TL or, 6G or 25 their

vari ants showh #nptheRseed, *&'ﬁd““ﬁi‘ﬂ%§°mP¥§eérf@r@HEH§ﬁ'Q%9fta"t'P% YariggiseHOTL

is a |'i ghjithcdiih® aid defiBeitsidepeddflTaBle G I n anot her enbodi nent,
the fragnent is a heavy chain of the anti bod % 91L or 6G In yet

anot her enbod|Maftherasgest, higiaentienreraprises 'B'ﬁ"ﬂ'iﬂ”e‘)f\?&rqr&BP@ comprising

regi @8s farfpdgnerit bgﬁﬁegi&ﬁbﬂhé%%&ﬁdyag‘ﬂle&%é vaRahts sAbwh e Tamk '3bQﬁ')én8T|—
or 6G In yet anot her enbodj nent, 'the fragnment cgntains one or

(i.e., ofEbodiment;the fagmept s a 'fahi/eha'@ef e antibedin? Bneliagethey embodiment, the
det er m _mrragnkﬁgbma@?@ﬁm of (HeMibbaw BT L C et arbBePEmBodiARYY, tﬁ@ﬁé%n
the antibody 9TL or 6G WD 2008/ 110885PCT/I82008/ 000486 - 12 -

DESCRI PTEeiaihs opger Spoveratiahle mgionsrorye lighishaigagrs)/or a heavy ghalj pfdhe
shows t hanfidyDTAC 1A yeesHbmGnftfodiriént Ba e fmt &M%b@ﬁb%rhﬁ@é%\'m(bﬁEQ
I'D NO. 1) and ['ight cfxalnvarlablerelon g D.NO 2) of the 9TL

ant i Bgdy regrons fKHBé‘t"QUJF&a"hF@d’Pha B%W:Y ghait Sh%"tﬁ'@fﬁ:ﬁot pivet aotierar e
under | i n@ghbodiipferfThe fragfmeAt Eedifd!8fe bPMokd\CDRESRVY a Qﬁl@t‘dﬁaﬁ%dférgmeavy
chain variabl e region are nunbered sequentially. Figure 2

shows eprbapef eAntiRgdw®Tlant i body 9TL by peptide conpetition. APi-dio
pepti de was Immllaméra@.@bmhéhﬁleﬁﬁoﬁmrﬁpné}ée%%mgﬁéu@mﬂ&%& t?d’)e%fi whR#

9TL Fab fragnment (50 nM each), each prei ncubat ed or 1 h
with 10 ﬁmxparnamotBem%bw}]cﬁmp&éma@nmna@r rrpraef the_follpwing a) pne or

22-3b5 limkpe cHRES) of%%tlﬂ&]y §:I‘L3§r ItSQIanéﬁfsAsﬂoWE M"ﬁ'gﬂle@ b?@D@HQ%ﬁF’ﬁe h%ﬁ@y

was then flowed onto the chip. Binding o

to i mmbph@lﬂéﬂam#mdm@'rb@ptt$ aérla/m%smfawﬂé@IeS c CDthﬁgjmﬂ@ Ilgé\? ahaln of
h sh
graph s QH‘ﬁ%glg%ﬁ'Lto?ﬂ@v 568 d@% r?af%]mé)ggaﬁ ﬁ!é% @MRQ%I’H e uﬁﬁ{lﬁglﬁbd & on.

Apl. 40 peptl was i mmo Monocl onal
2289, 228uatibagy 97 H@r(t&@erlanw eh@w) in Eabdh 308) tmec(BDRaérom e rheamactwn pbr

L1 gl SHERR B 8o g i e

pept 3@e, Claids ffdnotiecheany chainef ehlipndySiTihdirntg vaflamtaeshawmub'cﬁdlyleﬂb The invention

i mobi i z: [,de. Fearhi r

showi ng fiTs! RS ool REbBAZHIRE cupish may o Y Fothe g Aoy
comprising any one or more of the following: a) one or more (one, two , three, four, five, or
six) CDR(s) derived from antibody 9TL or its variants shown in Table 3; b) a CDR derived



positive anyloid detection. Slide Eis taken froma positive control,
and is taken fromthe brain of a platelet-derived APP nouse nodel
(pdAPP, nmuiyvdyRek/{1¥k3 7F) human APP under the control of periB2o0s/000486
platel et-derived growth factor promoter (Games, D. et al, Nature 373:
523-527 (1995)). 5Figure 8 shows the am no acid sequence of the heavy
chain variable region (SEQ ID NO 1) angdight chain variable region
(SEQ ID NG 27) of the 6G antibody. The Kabat CDRs are in bold text,
and the Chothia CDRs are underlined. The am no acid residues for the

heavy chajom @mla HB 3fim thaicavy aiidiRbf sntb88) 9L mRY/dHEYRLW BRI derived from CDR L3
sequential ly ure 9 shows epitope rrn%ggrlnggdof antib ISA

6G
A aUen L feeadinedionbchain oBantbedy SFb. e SenitpiedgDR 388 AR §hah in

1-40, 1-454yrd143n sBid etdhdifithemEliRe bﬁérebmbrez@cbl:@raeﬁbécs&omlaaﬁ.eady STL or is
Monocl onal ™ anti body 6G (20 nM was i ncubated f

i mobi | | ¥atapsishpwadn TableBrsapt sestabeHHeRs. ?tdﬂ%ﬁéﬁbpliteﬁ? }m a '??éb??%?m

was nMBasuk R stishdll 8892 at RAL! abuB, KanPast HBEU@U% L&Wéa%ﬂaﬁ&ﬁ@i %ira!’ least
anti body. Figure 10 shows epitope nappi ng ant i bod

Var i ous” Ab8uipEHhi aldeast 3bowli %%, mtiags! abakd 56k, Bl lea a@lobﬁ %%%, ﬂd??sﬁ@&?”%&ﬁ%i
was i ncubgi.ed él%ut b?l% Wt fegstvﬁfohpg'@/o' S R dst 5@&“@@% iddRfical A4t l@&’éi)bnécat

bound to I mmobili zed peptides was measured using goat anti-human
kappa HRnemhym@éte@@tmm@ﬁyt faus pbleast. five g atdegss i GLR#m6F BT el ithy
detected Figure 11 is a schematic graph show ng epitope
t hatanti boolly %G bi nds on All 20 Rel ative positions of Ap in anyloid
precdPsor_pr otneanetiisxEepecinthefarantion comnprises admigisirationegfianandibadetG
shown. gﬂi%?charngﬁgﬁlg tét?neg‘"%@r')mmlan%ﬁo CLTEE SN o?iheaﬁ)e? vy chain and light
Figure 12 1s a graph showi ng I nmunostaining o expression
cells w phalmﬁdeblgrn@mw%@f%ase ghomadp EwUf%SAﬁggﬂmmp(ethyé!ﬁtfrmmmg
anti body
after thadn (5] ABRI TuBARLG ThoBall] Rlor i dtd RERECORS) SR ey
bi ndi ng wekigdwt&ct ed by, secondary Q/B conj ugat ed goat anti-nouse or
anti hyman antl'nbé?%‘{'i}:ermﬁ Otgute(?rmeﬂ tﬁm W LR |ll|§trélp§|et§f\é‘ﬁ9b |ants of 6G
m cr oscope 13 s Intensity of es on
of five withaynige gqu;egperxqe@]g@pique@en abligtd: ol APCE4 m ce on a nornal
diet; control % [ -
("1 iy FO) (t he ]R%P %@A%e%&gﬁhf&ﬁ F%égna?gfﬁ 'l"fgtzéatt%rgcgfv?nqtﬂ'boc‘y cong%nsmg
APOE4 - HE(ragimest of @ sggien of ti"ﬁ aamdyéﬁowm'anmomnde Tieble-8.cl® apiet h
6G V.
mBbditieht hfto raaelf RBigR! ol Gf1AE LK 1iBday6G %tﬁéfﬂammd.ﬁ@meﬁ]e

study gr oups 4 mce’on a norm
cont 20l ABEEENtHEE heiaye chain@f ARGEAbOIIES i retianethes émkiodinet, thefsgment

20081110

NVENTI kP one S Bafette rogidhe o ARl e by el o the
testing ahddy§é hesiet anether empadioant, ﬁ'@ifr@m@dnﬂ@wtmrymmwpnable
transporte Sg?asférfﬁgﬁéﬁghpéh Qn@a?/% R%ﬂ:g%%%ﬁo\rﬂﬂn ur&%nthﬁg Ji%sr'ié? the

pat hogene rve et| na nges seen i n cul ar -
5 degeneembp@menglth@&amenmoams one etmeg PRy frpnmllgurdl ahgimansioreg heavy

eder@g a@ﬁaar%hfﬁr drb&d X{:gler etinal degenerative diseases. All

deposition has been extensively studied in A zheinmers, and previous
st udi es have lnradiother edpect,gbe érventidn cashpsiset aAMInlsuﬁtmg@fmelyaekttﬂmwmcar

2793- 2008 26055, "orG an estoSiy) Bometsing anFoh R or HAAESLine il ong o

243- 256 (ROEPR(aifmabbgdyleG et itavariab@ S4B, in Taplks§;:b) CDR H3 from the heavy

(2003); it Bheiibos 86 ghiG ERARa Mol B iR, SO Liokdfjhe flay b or®

t her 80 hasnttblmds 6{oar itsemniants stiowa s Taloa 8ad) theeenBBRsdronathd light bhaioof aftibody
i th t
SEaont PRGBS UEHAREH T DEUERLO B nd Rl eBsH oy

its variants shown in Table 8; f) three CDRs from the light chain and three CDRs from the

heavy chain of antibody 6G or its variants shown in Table 8. The invention further



WD 2008/ 110885PCT/ 1820081000486 - 15 - anti body 9TL, or 6G or

anti body or pol ypeptide derived therefrom The antibody 9TL and its
derivati vegyohavgiibgen described in WO 2006036291, the dpegigasidfned
which is hereby incorporated by reference in its entirety. The

anti bodi es and pol ypeptides used in the disclosed nethods bind to the
C-term nus of Al131.40. The antibody 6G &nd its derivatives 5 have
been described in both WD 2006036291 and WD 2006118959, the

di scl osures of which are hereby incorporated by reference in their
entir et i escompritesmdidicigisatioh df pelypapteiesi(ehichhtayi orinezydred beani antibodl® al |

conpoundssorasng e i e Bilbwaatiage o e Line, Mo UG daur fue, or
si RNA nol ﬁﬁ)@lﬂﬂ(ﬁ;lﬂérmem Imﬁbodwa@eﬂﬁ vriahécdhoiaue Jable 8; b) AIGDR derived

t t t h
P it edrorm i R A TRAT a0 Bplineey Bk Pap/oh o BER dehat i GoR L3
recorrtzaI nafﬂimmees: it §H&IA of aRliIGYIB®R| PEvmecahbodimehtogite COR EeCDR showanid
I Mmunol O

ch are within the skill of t htecnl
are expl gﬁy'a@a%u'm%m%emh@'mﬁﬂ r e s, Oréntmﬁr&i‘—ﬁ i%wsadpa}a beﬂﬁﬁg‘lf’ws
15Labor at\@irignf¥bsHadn, in a‘aseradar@@ttléawalso‘iaab%o@kleaét a’:liout 86%891)Ie£§1 lalout 87%,
Spring Harbor Pres ucl eot i de Synt hesi s

g e ey el satile Dy est bl do Goboy oy atjeast

é:lblor ?:L l(){abdﬂogz%oakleésh anutC@S%l & te@aﬂl aboaﬁﬂ&) a{\re@dem@t Be%s at Ieé@ll armiut 96%,
ur e

| nt roduct i t.o Cel
Ti ssuld aate apgutﬁ”/mt F}éﬁf alwtﬁfifé OReb'@?ft gbo b‘*ﬁé&oﬂﬁnamlﬁ? pl ksegt one, at
Cel | and |d45t3ws, a%ésm fifee, laamrsawf Yat RERE R bf~‘§t I4st sBOCDRE @7 6&. ddits variants.
Giffiths, and Newel |, eds., 1993- 1998) W1 ey e?,nd sons
Met hods in Eni'ix?ré‘l"ﬁw aéWé‘édBWE’ePP%§°mli’ﬁ'ﬁ?s)ad"ll%{ﬂtéﬂit96|9 ik a"t'b°dy comprising
Experi mery ﬁéaWrHﬁHmQJaQIQMIe(r IM‘I cwﬁ‘iphsﬁﬁ%rge Cord @&K\éﬂhl’oodyﬁib hgv@ﬂ‘ih

Transfer Vectors fo Cel | MIIler and

eds. 19a¢ylablaj¢9'emshm)trb§%%0. Npi%r %’&‘-hf’ aghtahaund@ya?'ﬁ rﬁmlomemaﬁmeﬁhfee

% 1%d5 GDRI{EM arftibe I:)y G'Gﬂngﬁ’wéf%fé‘r%glo%bﬂn R?BED' IWNO(Z‘W'Ih'aﬁoﬁhbr aépect
eds., 1994); Current ot ocol s 25in [mmung Col |ag(an et al

eds., 199h§ mvsn'dﬂrtcqmmtS@é@P@m'ﬁtrw&anapﬂwgﬂ@ggﬁﬂ(smae?e Hphapyariable

1999) ; | TEHiBRRLAPASH tHe tﬁreeJQDR\é/%}ﬁo@H% BeQlioavezs, SERAD NOAY, bh@@E@lD
(P. Finch, 1997): Anti bodi es; practical, approach éD Cat t

| RL PresdVO @%@dl@é@)t chRBHEERBIRAPORR CPBHFES theah Pﬁééﬁc"éléﬂﬁ §§8+D
(P. ShephgndiagdaGop NeaR, affsEq 1IDors. URisiPasdthet d%beétsmeamwnlésmﬁses

anti bodi es: a | aboratory manual (E..  Harlow and D. Lane 30(Col d_ S r| ng
Har b@0 L auhnayy @hymmaég%le ragj90 Fomprizinghe %@p@@d@ﬂquz&%ﬂq‘fvfﬁmﬁ

Capra, edgo26HEidR t%éﬂ%ﬂﬁbl@q%lbﬁ*&Sﬁ@ns@@%@amﬂ@fdcm ddRBAce MWn in -
2008/ 110885PCT/|BZO 810004 bitor of Ap peptide" is

any agentSEARANE2Df lnoré@ra@aﬁneﬁasm% tb@mvpauorpfr‘%ems@ﬁ@rheaw/caam amino acid
deposi ti QRq uéﬂ:e' JHaWRiih SECPID ﬁ@%@%ﬂ&'tﬁ@hdm%héﬁﬁ%m@ﬁéld'séqﬂéﬁce'dHESWnQﬁi SEQ
to, an antibod y, an anti sense nolecul e, an si RNA nol ecul e,

ri bozyne,!DMNO:@/smal | nol ecul e compound. Noreover, an i nhi bi tor of

Af 3=mgpept i de &@@xmag&%nt:@m?@bgm& ammlt @@anrlmo‘m@ﬂs the CDR is

decr eéasi ng Af 3 pl ague deposition, including any agents capable of

di srupt i RChatbiaddPRt Irbotbemag@rr@m%iﬁﬁ ePR 'preembywtionoha diakat arcda Chethia
product Arp gagpé ledfed "@iibd @R--toaf-aﬁé@efd%okqh'nbbme%oﬂis fun MGRfvete

production and deposition include, but are not ‘[imt
exanpl e, estwdimenicentaining milefeatb\@utqncéxéﬁi the @W%@pﬁbﬁ'@ndﬁ)f Kﬁhﬁbﬁﬂ\pﬂge
or sil englnggr%ﬁlgrn%ase (al so called BACE1 or nemapsin-2) or the
gamma_secretase conp (which 10m nimally consists of four
i ndi Bd0dual pr btmmempodawnts the polypandide i(suchastan angiboghaggpmpeises an amino
defectiv I b L r 2
ant 1 bodgots SRR IR RSEEF I N0 SINAERTI € 0 031 Flberein Y2 17 o
wherem S3is S, T,orG; whereinL4isL, R, A, V, S T,Q, orE; wherem V6 ISV l, T P C,

Q, S, N, or F; and wherein Y7 is Y, H, F, W, 8, I, V, or A. In some embodiments, the amino



20 need not be of any particular class. Depending on the antibody

am no acid sequence of the constant domain of its heavy chains,

I mrunogl obyly Rgsfasksbe assigned to different classes. ThepmaaisRoddsy e
maj or cl asses oTj i mmunogl obul ins: 1gA 1gD, IgE 19gG and IgM and
several of these may be further divided into subclasses (isotypes),
e.g., 1gGl, 1g&, 119G, Ig&H, IgAl and1pgA2. The heavy-chai n const ant
domai ns that correspond to the different classes 25of i nmunogl obuli ns
are called al pha, delta, epsilon, gamia, and nu, respectively. The

subuni t s{didieddlieRte WCUNBQﬁamééerahé)ﬂ@bném@féw FtdresaveriertelHeesinmis" in
cI asses of i mmunogl obulins are we used h re{

" monoc| orf&is ceRtaxbeuiplerpRIelo AN NIAR aalﬁtfﬁén(fdgsa Bvicss REameAfid(s) for a given

popul at i %s%nw#ﬁ{eeé?ém@tbyr]éﬁ@csmﬁmwsaatmbweﬁamp@ “LitiBe, V, or I' refers’
i ndi vi dual antibodi es 30 conprisi n%rthe popul ation are i nti cal

except fdP apiReaeiHd HposHian I";W SEEUPNH AaY 9? subslityted Withed Oe pr esent
in m @ or anmoupy §0m%ﬂ’%ﬁ9ﬁéﬂts Y pORSHEiRe 2 RN HsHN éhti%@@%'d‘ok‘r?pns@@bﬂﬁmmo

directed agalnst a S|ng e anthgenlc site. Furthernore, in contrast

to
pol ycl ondiCichsRAUsaas SHEpEreR @ dANO:Rrvhareiny( Baf. 1Ay of He pOdiwharein &1 BisA or S;
ant i bodi %@ YHSERGEH 29K GA. M fof‘f?e"&ﬁﬁodlﬁ@ns the amino acid sequence is a CDR1 in
2008/ 110885PCT/ 1B2008/ 000486 - - determ nants (epitopes), each
monoc| ond lighhehdb ygriakie st ed agal nst a single determ nant on the
antigen. The ypdiché 8mbobiE, Mbolypepitie uRR dsh &ﬁiﬁbéﬁtd%h&%eé B& amino

anti body as bel ng obtaineth roma substanti ally honmogeneous

populdt i @ﬁldcﬁe%!ﬁflﬁﬁbﬁdﬂ%m S 1P NGi®rwhaseipd-1ds ks M Ne@ EsViBgBi Ri AgS:
product i Qu<0d; td??lsﬁ‘%tS tb?eh’wh&eﬁ'f‘ﬁ Eaf bi SUkREremBIDRH oF PrwiRsBPEis \o P, A,

t he nopnoc ona anti bodies to be used in accordance with the present

i nvent i oWVnByMb8, abldevisrenié isph L HortaTl nbtthed Miiandiwheseis Lo4ed, by, S, or V.
Kohl er an %k}% DY i - i
r econbi naﬁt hm%@zgn%%ﬁgdg%e'%c gg‘géfsné)g. S. nntéqldﬁ?Ngﬁalﬁ}é%ri%t:l%%e_?:mn.
The nonocl onaln $gfee ats@p@mem the palynsetide (Hugh @g anraswiPphagemMnriseaa ihegvy
t } I (INTC 1LY
et ors, - S o2GeETebiph By ity (ARECORY feaibh HiCa LY IEINGS: ) 4Rz
" humani z &egiomabewditi SEQIRMNG: 4t G & A3 rRaierhehad ipSER IBMG: ﬁeyherem L1

ant i bodi ‘?sSLt\h%r I%I‘i‘eréiﬁeﬁz IE'YCorCW Wﬁér‘eﬁh S?@@%'o‘?@'v&@eml%ﬂ%' Rby!g

chains, or fragnents thereof ésuc as Fv, Fab, Fab', F(abl)2 or other
ant i gen- &, ®IFENWheas ¥8ie¥cled. arCaCRtW%mré%)an@Hﬁter@@m?th’ » i YalS, 1LV, or
sequence pderived from non-human i munogl obulin. For 15 the nost part,
humani zed anti bodi es are human |nnun08IobuI|ns (recipient antibody

in wAPch resi tasng erRveimentpihermaNREP)deIGUCh #5 ANAT UbedH) SAMPCEFY Sduht chain
the reci I _
ﬁa%le nt i %e%u@ a'case f Hdord £Iﬁﬂrﬂn%§% NO: @%hé}gfﬁ&m isY, A,

speC|es onor as nouse, rat or rabbit haV|n

desired Spcpnd wiheigin éﬂ? isrth oy'S; anAiwbergincK13)is K ar éo&béau%iﬁ%rﬁw sfmrvn in
framewor kg ng RB: %R (EESCBRRSe tfontshgwnmﬂd IO WhieHih L1 E M N,C F,

repl aced corresgondln noh- human resi dues. Furthernore,

humani zed, Knﬁl Bofy Shaperebngeise. Beeli dereindi larTeOffsomfﬁBlﬂﬂﬁléH @fnl-

t he cipgj o8y SIER/Qr i k :
sequg‘ﬁceg},hgﬁétm f}gﬁgebl ﬁcl lr}&rag {\lfld%?gn; Fﬁgﬁérﬁegﬁ/ ne aﬂa '%S?ﬁﬁgg grnl'%d %%ddv;herem
per f or rah@és LIInTg@r\al , the humani zed antibody will conprise

substantial ly :
dormains, in V\;Haégh-' %Tg%drlﬁ]gﬁé rbt(?\l Oft%g FR%H %n &%rﬁg?@@sﬁﬁ In other
cor r esporthbbdiments dhaantibodpaf Hmrrmrenttnmmgukmbulzed antibbayl [in some

b i.all
rnogl SpHinnss, e atlbobld KR 18 Bea e antihdy(or
al so3 | polgperdides s isdlatedadt somq:)errtblodmemlts dime armhmlggbomumeptldehlst ant

regi on or, .d typically that of a human i munogl obulin.
Ant i bodi 8@%3'3?]5&8 Fc regions nodified as described in WO 99/58572.



25 Chothia and Kabat CDRs) are diagrammatically depicted in Figure 1.
The pol ynucl eoti des encodi ng the heavy and |ight chain variable
regions arwoshemiodss SEQ ID NO 9 and SEQ I D NO 10. The pCT/IB2008/000486
characterization of 9TL is described in the Exanpl es. As used
herein, the terns "6G' and "anti body 6G' are used interchangeably to
refer to an anti body having the heavy-thain am no acid sequence shown
in SEQ ID NG 36 and 30 the light chain am no acid sequence shown in-
SEQ I D NO 37. The ami no acid sequence of the heavy chain and |ight
chai n vari abl Fhe dgavnshan eorsdtavimedion & the matithdicEhaaCbRfrpor anydtpsesobf

ant i body 6G |nclud|n Cho at S re di rammatic

cop! ot e PAREYGESHTsr oA Re R M B8B0aRotEE: 2nd By SpPgESlgh = fact
ponnucIQ@GEdg&S&ﬂuD@Gﬁ;the heavy and |ight chain are shown in SEQ

| D NG 38 aracterizati s described in

d SE
e Examh Beme emoodmens ae g RoRnees & Mouln 2hnrlent gl icn s
" pept sde’coadtant regiohahat'is aﬂimume@calmtuﬁrﬁmﬁaﬂb&eéﬁﬁrﬁaw mmwmfo@icallpmert

ol ymers of .am na aci.ds o | en th The e | inear, or
D anthed anHS e nBrEng R bR IS o i PaRered eRr Ragiany. S5 acds
interr Uph@dtn@gerrtmﬁn;ﬂéﬂnﬁﬁt raédid®d Iy does Ast @hﬁﬂht@aﬁmswep@nd@rmcew
acid pol yner t$at has,bﬁﬁg ﬁgdlfled natural ly or by |nterveH é
exanpl e, THHAIEY PYRIXIHY (AEtar dRes BPlAcYYRE Atitraalia. Insomea $ho 'me"‘S‘
acetyl at iconstarthiegiph @ Moaific@as descrved iVEDCU, IRl (ADODRIZE6E13-2624; PCT

nodi fi cation, su j ion wt Iabel

el UBeaARPRIRTAN e PLarSAbIRTA B aatlor Dichardane b Tg dempostes fn otver
cont a: ni @ﬁmb@a?qech&sl mwentwwy@gmpﬂéesa@hamme@w ¢hat @Fﬁlécbdhltgn]f @@uotn

exanpl e, unnatura no aci ot her i fications
knomrrng i nCPRRMsing the, fgm?‘%'”%ﬁ&é"f"éqnéoégﬁ?&“ ‘%%3@@%% @@'%P%@Hmbaagg with
this invedélente & theMaRIGHeUHGRa BBGRINCER O J LIRFNUN. m@yz@%m%zacwr
as S|ngle chai ns or associ ated chains. " Pol nucleotld . ‘nucl ei c

aci d," aSome&mbodinsnindhgastiariycermpriaes # aprstantseggn 9&&%4 @L‘B“Rﬂs'ng the
nucl est i gMswih raktatidRNERB3F 2 285 ¢ P NAARRS RNAI oltng emisdarnéhtdanie

can be deox rlbonucleotldes ri bonucl eoti des, nodified nucl eotides or

bases, aRRNANtIGRET ‘SMCG&'"" e&rf"%l'?w'"%%%'woéb’%‘t‘?'ha{“ e geibodiments, the
i ncor por gérhrit RglordisHyposeyiaten faNQ»nﬁked@iﬁcdwlamaﬁb@&mtatﬁag the oligosaccharide

polynucleotlde may. conprise nodified nucl eotides, such as nethyl ated
hucl eot i akRshiet aeise (3heh By8sn4%7) gpd/seiankinggsidiiesihab are ear plahe N-

nucl eot i gocssylatieh wddghiMivn Beglémarih 8t &RkRine redior0irpddris eﬁrb&&?ﬁén}’s e
t he polyner. The seguence of nucl eotides may bhe interrupted

non- Alici edftstantr %‘?ﬁ) r?&MCQSyWeBJ?‘yNUB'F%’OQ'Y%VWﬂW bEhe ﬁ?'ﬂ*ﬁ%’?t ’ﬁﬂiﬂi‘ Mayde
after pobgﬂﬁﬁifskléﬁafdl fONN-IMKER gReodNatRAMNIGABTICNY b bl eRored418h | irf'eggiycosylation
conmponent er types of nodifications include, for exanple, "caps'
subst i t uf¢ienbhoy8!lor more of the naturally occurring nucl eoti des

Wi th an anal qg anbthbeaspect, and |ndenﬁﬂ?pbrtma@é h@B@n%Jé&ho%’S(whfdhrm@%BéT@o%ted)

t hose wi th uncharged Ilnkages 25 (e.qg., P honat es
phosphot FereRfisias p%wm@ﬁ]e@ata@gs aé@?@m eéa r%t"a,n ot tha@ntipady THeprR&ior
| i nkggieStheR vBriant® SRSAN AT P Q%hasrabwsmfmfe%ts&u.maﬁteawe fidmant i 29§

cont ai ni ng_pendant noi eties, such as, for exanple, protelns

nucl ease@hait efithe antikasdyi HaRrES. @.Werﬁgpﬁoﬂmt thefragment |Srﬁehe%fgcchym of

those wifh 4 hﬂﬁf‘dg%@ér%@ (neyﬁano eF &AbBGmeRE Wt el‘ﬁtcfb aind SRS Er more

cont ai ni ng c tors P s, radi oact'i ve oron,

oxi dat i v@rﬁbkeaeglon%fr@m)a g @béln@md@@ @t heary ﬁbalawmeaarﬁlbgdy PRbor6Gi timyet
dified, |

modi T e 4 iﬂg% or meeﬂagjhﬁan@e ﬁ]b%g@%?hﬁ:'ri(l%c'&% 74 Cth:)e]p f%%r ek

as unnodi "the ynucl eot i urt'her
hydr¥kyl sn)@r&@mrmrdarﬁardﬁtgrmm eagions{COms) §agea bgmwab@ndécpladww chain of

exanpl e, @ﬁﬁ& groups, phosphate groups, protected by
standar&hg%o ec Rﬂgqgﬁgﬁps or activated to prepare WO



chain or the variable region of the anti body heavy chain, either

al one or in conbination. The variable regions of the heavy and |ight
chai n eachwgphsd/abgsef four framework regions 20 (FR) copeeniesdobise
three conplenentarity determning regions (CDRs) also known as
hypervari abl e regi ons. The CDRs in each-chain are held together in
close proximty by the FRs and, with the-CDRs fromthe other chain,
contribute to the formati on of the antigen-binding site of

anti bodi es. There are at |east two techniques for determ ning CDRs:

E( 1{) ?n ?pplroag@@m@esa;am;g%&?pwee%‘sem@mewmmraim‘la ntJRy\WlNGeS)

apa e a eguences o0 T ot e| 0 C ne

e e01 . NalTaial Shaus the ATEEo G sesieRes Biibmaesa ain VarEhE TeaiphdsEq ID
appr oach pesy Aﬁen@ngmrdﬁamalalnaméaegbﬁ (SEQUADO:0f oftRé QQIE@nﬂlﬁtidyqu'bé Kabat CDRs

conpl exes ( | azi kani et al Mol ec. B| ol 7-948
used her @rfjn poletgxtranyd %@@Pthﬂ ra@ﬂsﬂ%ﬁed@ fbﬁ'@fﬁ@P a&bigfﬁa%ﬁg%ﬂ“@

a congy nq{éaqpc%mfa%h?mmémﬁsle rég:oﬁta?éh@fﬁbereege@urem@ny an anti body
refers to the constant region of the-antib ght 30chain or the

constant regi Gigud 2shews apitapedhapriag of @H@Pﬁ){ g@r by eeptidegiparatitipn. AB14o
conbl nati t P

o 12 e s PSR S0 SR BRI RI DRSSO, Fap tagmens
a pol ypeg60o dM each), gash of wdli¢h wagprednavibdtedrion hie witht10 m&ammde d)am:no

' the arcHet SR IEh. 09 2e b S8R, 1 Be s 18- 50% GRS Ap F1 R
sai d 100 eehtith, tand&mqhém floweechdintoghe ohiip.’ [Birefirey efiihe ahtibuidy diabdtagntent to
reacts or associates nore frequently, nore rapidly, with greater

dur at i on "BAwPdizedAProPERifRVasMSARVEE with a particular cell or
subst ance t hagjgute Q@@gmphfshaktr@répmbpyﬂma@ginbs:.f@humm@,egeptﬂe

anti body "specifically binds" or preferentlall%lblns to ata

i f it bi saspRition. Mean Beptidenyas immobiizedionthe §hychin Megciopal %[H@PBY 2289
with gfegzg cﬂ'%l-fggemnw@é}ih yeéehfbw@.aq QLESE :ﬁé&fB%%e% P% umweeasmmlnsus

an antib or pre & ent i al

epi t dpe |p®Dt1dB amindadds fl1igt 11@8n 4S8 M4, dizt dnﬂé W-4A. b?—é&t@%\fa‘ﬁﬁﬁ toy 33-
dit

o her - npi 02860 BE G bYio? a8 Hghd HpRBR b BHidHd Bing BRfbddy BifrRbli2e

by readi mg}1t4mépt|defwa3|measnretd1at for exanple, an antibody (or noiety

Cr got may’ or PRk R5ta aiash showRemndng prambpinert fastnrnt 2o I Bkt
target. ?@gﬁd@b*temﬁﬁﬁ%fléﬂs bz nlg vaf4nts m@éﬁr\ﬁam da7il @@BAgvsdmfr V40A),

not nece rily require (alth oug it can include) excl usi ve bi nd |nP
GeneRal | pf GRT-Apoeptideced8at#1.y1-40.6¥-42 wecimmobilizedi atgE S4rate. Monocional

preferen n r s to
cer ol “hilbo #2868hp 38 208 SSP Ll rRUpRLEHABUEM it o FI °, LD
nor e pr eﬁmmblhgzechpept@aStar@(lh% pmldm,g wm@etptrtetﬂ &y &wsther incubating widlsbiptinylated
pure, f referably at | east 99%
pure. ﬁt'%ﬁsﬁ @? aﬂdqgﬁw%%ﬁgfnérrﬁﬁ IVI gl cell or cell culture0
that can be oFighees5 b@graah péiotgniséy of a-candieovares<h) and samplergientiardtiegrams
of n ot i I A iy

nost Zeel 16) foth DR aBAsb e Aol Tab O HaNrRER Blrofls RigRdafand

i dent i cakhéleste® dimbr phol ogy or in genom ¢ DNA conpl enment) to t he

I t t yral i , i :
mut ot on. " nbgprece e diieh BT pLoFESRIL A RES U BfRE goainst
pol ynucl eedvisla(st)died oftrvirsal disteatinnals. The R2 trittﬁesttcmrsrmélacoteeignm recavery

dt d f t l,ob h
The " Fo_ PLERBRMondpnaien A4priGE nate (Bl I ag R ofF A A SR AnianghSay.
regi 5. 25 Al FRORONsRdI tB@PF\Q%hﬁﬁmﬂfstdchénﬁiryrcﬂmMmhﬁﬁ (APOE4) mouse

i mmunogl obul i n"heavy chain m ght vary, the human | gG heavy chain Fc -
brain. Slide A (AMD-like mouse treated with anti-Ap antibody) shows negative amyloid

detection. Slides B, C, and D (AMD-like mouse treated with vehicle injection) shows -



Ravet ch and Kinet, 1991, Ann. Rev., Immunol., 9:457-92; Capel et al.,
1994, | nmunonet hods, 4:25-34; and de Haas et al., 1995, J. Lab. din.

Med., 126:wé0udkhiossECR' al so includes the neonatal recaRiWB0056MIse
which is responsible for the transfer of maternal 1gGs to the fetus

(GQuyer et al., 1976, J. Inmmunol., 117:587; and Kimet al., 1994, J.
10l mrunol ., 24: 249). " Conpl enentt3dependent cytotoxicity" and
"CDC' refer to the lysing of a target in the presence of conplenent.
The conpl enent activation pathway is initiated by the binding of the
first comusiieatmyloid detectop| Sliterk isstylednefmon @ ppkitive cantnal] arelisdaked. fom an

Soti et un€ SIS Bl MBI SR bRl n b R BT PRI e PP

e]'E al ., J. unldmﬂmadontrwbmﬂptaislet a&meﬁ@%\fvth%:ﬁbr prnmp;danGaeeb?Dr@chl Na%urfe

" t t t t t

b ive seaere S I S Ererml ary "offeotor fumctionst el ude Cig

EI ng: rrf;gg Corrplggms :dgﬁgemnt Cgf)ﬁcmtsmuemdeyof(tmavylﬁhalremhgw region (SEQ ID
ohagoos: d8PY) 2l EEt A ool QIS NG RO S Bl bartibedy g ket

r ecept or cmre igtbeld tSut; ane tfeeChaihialCOIRY d@nmdedined alThy ahaw bEi@ rédiduesdor
i b|nd donai n n ant

t d wth
Lol bt & e et EhaiEAnd o] cRaiR yaGarlElrgi e shit S SelRp ARy o i 1
the art for eF@hk@@'sﬁ@w§@§ﬁbp%ﬂhb§&ﬁb’oﬁrith6 JDGGfbb}'EIIISRn%B peplided {1ves, 1-28,

sequence Ec re an am no uence identical to the

25 arttno 13cAH T4RuRATD. B84 ani o Ggh OiG. Gty TLAS.RRE GPAD) e APPBRIZeocon

region” GOIGA bR, Moriions] &ﬁlbsdﬁggwmﬁmg Wak eitudhiebiabs hiaiR taRdusof a
native sequence Fc étet(% on bgow rtue of | east one am no acid

nodi f i cafmewbilized peRrtidgs n Anlibodyys bowtkiodmmabiliged Almepiides was measured using
native Sggyﬁé?ﬁ%fn?aﬁ R RHRP SR é‘t@hﬁéecérfbg.r{é‘ﬁﬂb%egt Fc region has at

| east on&€ amno acid substitutl o conpared to a native sequence Fc
region or to FigereFt0 sheyvoepitvpe nappingmf adlipadyygie py iEdSA e Vatiods Aprpetivies

one g AR ikt A \h BEIA SUST A% WALt RESIERIEP X B AROY!

one to abo I've ‘am no acl Fons 1h a nativeé sequence
regi on ormnnnbrtlim:i pFeptldegl Qntﬂnﬁdyt&@abmmdetntlmp(mlbylpeqmﬁdmptﬂémaameamreEmsmg

dont 1ty ShrtaigmarT (EPeBu e ¥oBURRE] Baftnde Rl e Py ECiriS B G fReing
2008/ 11088&t=kEd/ 182008/ 000486 - 23 - region of a parent pol ypepti de,
mor e pr ef or a0 1) BAICHERHE SREY MO ALEPS Bt enkerly 6t Dligagn AP
aboubg 97 ¥elatile peaBEnLEINY .n%&%|0|abréc%%i~ pﬂQ&Ht(Aﬁﬁ?’/@:ﬁ@ﬁb‘ﬁBﬁ f APPNA cbly

therewith. As used herein "antib &Cependent ce di at ed

cyt ot OXi mqngbra%ere"smw F:ér\g%rfef%s deimioghs® amnieg acks @l AT i n whi ch
nonspeci fi ¢ osg@eop i§ oS rhprRéhd uE&stélﬁﬁg&?ﬂm & ERlor( &119 with

RS
natural killer (NK) cells, neutrop ﬂf and macrop agesg‘ recogni ze
bound anfﬂ%@@l?naiﬁnélb@w@é&ctﬁﬁbﬂOIAlhm(nﬁﬂgééanﬁﬂﬂlqodwﬁ%eT & tdppanelstshew

target c

e b an Eals urBEHiadEacetich iniGfos rltHEF erodhs okt fcBBAefi iR SR G3RE feach

No. 85500 ugéd) and Bingihy, Wdetwetﬂ by se¢dndatyoCy-ebmjugdted gsabantamsagesor anti-

| ud I |1

A er nat T SREEE,, TReARMORONINESIRR s bseEPH e i dabE o

i nterest may Fbgauragﬁesaeahphmfwtemty@fg waves mlanfﬁmﬂ stodylgtoups OhARSE4S

t hat discl Qs 9 X -,656

ne s TSRS EnIrG) ARG ifs of e gorhatiie, ohTpATIES itk 852 HidHtat and

conpoundchatestgrobdietiddlli)tied AbiDkesnoda APOEN—IdRO unite srebfedovitnIGtQ

effe i Qr deS| r su i

benchd o SPOBSuG Plo FRART hud 218 the Apolal +EF ik BEMEf MIPBG 1 g o

reduci ng t he HAiguwl,14lieaseapinof infeasiteofdr wayes onlyddtterge Biudyhipoups SFAPQOE4
mice: control APCE4 mice on a normal diet; control APOE4 HFC mice; and APOE4 -HFC

mice treated with 6G.



drug, conpound, or pharmaceutical conposition is an anount sufficient
to acconplish prophylactic or therapeutic treatment either directly
or indi recg ozfﬁ S understood in the 25 clinical contgxt m a8 004s6
effective osage of - a drug, conpound, or pharnaceutical” conposition
may or may not be achieved in conjunction with another drug,
conmpound, or pharmaceutical conpositiang.Thus, an "effective dosage”
may be considered in the context of adnlnlsterlng one or nore :
therapeutic agents, and a single agent may be considered to be given

in an effective amount iggTAIDERIESORIFTHONWH *T‘HEW@VEN'I"I@NG ot her 30
agents a desirable result may be or is achieved. As used herein,

"treatment" orThetneuse mgdel of AMDAss: keesninstamerieldn destipogba dypethasis dhat,
desi red r\ﬁﬂgﬂlﬁ 5$in§(HoUF'H RY tl?édrg o trd H&ﬁﬁ@létl&%ﬂ?§ o] déﬂ'ﬂsﬁlon may

i nvention enefi Cial or 8/ 110 132008/ 00 86 -
desired ctdntitsdg to @emattlpgrenewa@éobmechreénaidﬂwangfrﬁ $ean mcagerrek?resr magular

preveny | n@eﬁ%ﬁeféﬁn% egHuegmﬁekpa@)%bc r@ﬂ% aﬁﬂagncludrn R culy QB&QEF%H other

ef fect”™ of or | bi ol og tivity I's neant t
of Al13 i rretgbdrt halnai de@hr@eetsresdrsmresh Aimylemumnrlmst begn exighsively stuah@d |n

AR, 808 U B e P BERD A

not | i m tradcdiar deyeharstion (Bashidd, erctetcan Jr ef Ciiv |dvent | 115{10n R 7832880 (2005);

LY. Ansereorn D S50 SRR E5% Bbeon T8y LRI ol SRR, U 61 o,
post prne mEixg! oprent Pifs20hie 83500828 anthi gladednay (MAKmabn k&), ofronBjbsBy 8:

i (R A R T Pl A

suf fi ci enhu@FarhedRi fid BRBIsIEH aY t6 Ahetrich a8 ihRiGHtor @memmsproprdewaarapennc
|n that the individual does not develop the disease. A nethod

"del ays" hesghl eptﬁerrfea&remf BRfE AR PRgLNemionfapetecting rref'rﬂscpr?tﬁa@m and/or

reduces peehaly.| Flithedinofl, 4836 %1ad ®¢eh BRSSO @s & WABtHer BRy bf d@Bsoforms
and/ or reduces 15 extent of the disease in a given tinme franme, when

conpalifed af fBroey differegtiellecaontinirito B eRthogapesis oMbar e typical Iy
based on cli n'A%ad.sc%.gg%Jesﬁ?veugggtg the ﬁraga hg@aéatyo %&ﬂbar.t&fgg%@msﬁd in

of subjects. |seases
onset andilzieipedydesasan Al rs:plh'& krmlanag:e qtramratsef wetzhemybaid ipnetiuvsad yztbtein

st andard BRPR eaPEECkitTo e o8 damefBmPtis SNCShEiT R il g erme

alsor ef efctofi® Niiesramak dpnmg-r es stransnielnatirame dolrein, nand @ Isynall cytoplasmic C-

undet bl e. For. s of _this i.nyen n Lesshon. T r

the H%I 3&"@5?' gaélursél e(ﬁra e Saf%%s%f Eu@%s? ﬁRt% %asé'egqe EPP' §ehd on
det er m nethrdossingn A rrdswdishinhse verra) i isafbroe drat rdiffer dn tbe riuynbremroé amino acids.
speci al i ed testin

ty of. di t but
not |im té’ﬁ‘”%s s\t/fcg"??al'" ;‘Glf'ﬁ"@?[ﬁ '9?%532 ggc‘%ﬁ?‘%ﬁy ﬁ‘%f 3% eg'tee%ﬁ“z iSofoim. is

angi ogr aph¥entR) 96t bOYRId aee/mmh aABtthERARLRN Gk eopiRskO® B IARRRY maPBe the
vi sual evoked potentials ( |ndocyan|ne green, color_vision,

Ans| er grmltratlrrgrmpls@@au@rthqape@@éreeesaﬁwe dlzheimets AleGoman. Fo st @l VRPN 43
a pergon 1293 11d98d063). tﬁth%!i%rnfal stHRI A AIAhS i st fisdaRk aMeritrd Yogodruthaa it

not limt to visual acuity, fundoscopic exam nation, fluorescein

angi ogr a0 isefsmyaay rﬁ@ﬂg&“éeﬁhib&rﬁ!n)d@dl@P%'@iﬁ@-ré’i‘ﬂ:éﬁa}!mﬁ drhdyoa $HhyAB140
(CCT) AT dsrgénsmzh%re?* g@%rgre qpsdrg% g«fsr fr\fe%?(ﬂcﬁ%l obPEHBIRERGE ).

onset use erein ons ccurrehc | sease
i ncl udes G2ﬁ+&3|36(200?dset and/ or recurrence

2008/ 110885PCY 132000/ 090486, £ n BB o ﬁrgtr{&‘a%‘?érrbre%ﬁﬁ@%;%%}o?g:eaf?n

"protection” ron-r ers preservi
retinal fophttairoin distasesathhes agerelatet maeulpt dejeneeationabofumettandrdry),

refers to aru%%r['n%r 3‘ gtﬂ: I%III'IOD tt fi nr;h];éJ n]g(: Er’a%etrc‘:intnta&r:iapedie%a)', p@p‘?ﬁrrj’egﬁpéruc-lme
membrane, myopic degeneration, ocular tumors and other related retinal degenerative
diseases in an individual by administration of a therapeutically effective amount of an



As used herein, adm nistration "in conjunction” includes sinultaneous
adm ni stration and/or adm nistration at different tines.

Adm ni st r afyiodod/110839N) unction 15 al so enconpasses adm npSialokA4ES a
co-formul ation or adm nistration as separate conpositions. As used
herein, admnistration in conjunction is meant to enconpass any

ci rcunst ance wherein an anti-Af3 anti-bagy and anot her agent are
adm ni stered to an individual, which can occur simultaneously and/or
separately. As further discussed herein, it is understood that an

anti - A8 agtieaydgTans 6G)@r ahfitasdyag pokypegtidelRridéd aerafiinst Eedntitody 9TL and

di fferent, dosjng frequencies or int E anple, an_. anti-A
ant | body P baNuEs HA1E Seep dasctber iy N ApdaospRlt Jha o RyuRtr Bhichit hereby
adm ni st epestpbrssd by RAsrendd y.itslentifely. Theinsbanss aMapolyfuptiass iise id the
anti body and the ot her agent can be admi nistered using the sane route

of admi ni ¥$dlesadgnelpdyPintde te CesTInss ff\Paemi HiesAMtiRPH6PG and its derivatives

" bi ol agi GalyeSARRIRscAREINBEHINE 08856 Ri1Yarkf WEPHIUSS 1894 e MEAbIRES of
froman 25 individual and can be used In a diagnostic or nonitoring

assay. Thehigepienherpnineprperaiertkeieraerindhelr sotifeties. i the mebadppbeof
bi ol ogi C"J}Héﬂtibﬂ'a'?e in d:eg t6 IrERME oA FRbiRRS SHES gﬁﬂuﬁibﬁgﬁ‘«{liﬁnﬁ@&l}d’@ﬂal r

tissue cultures or cells derive efrom progeny thereof.
The def i molecwle zbswoumds, ade biokgins| sech ok antibedies, o tisensa miqeduiise dIRNA
any way %{al@&ulé?ﬁﬁé -g&&%serrent, such as by treatnent with reagents,
sol ubi l'i zatTon,” or 4 nrichment for certain conponents, such as

pr ot €lidns @engral Tarhoigees i des, or enbedding in a sem-solid or solid

encomasses. a 0P PAcHes BLLRERESns FBndcr i ety 8hs; pRARSE inciepted,
cel | supeona¢ritngl techligudsye malegulardialogy (ndisting redsoombagnttgchiiiugs), and

' ndvi adicSapgy, et Rep Wittty FEDRINGHGERS which s witin the Sl of the
nor e pr efagt. adioh tactinugres. aré/erpraingd &lliyon thediterdbure uch aseMnletulat Sloning: A
to, f1%r mLaar%gﬁJ)rgrl\lﬁfﬁﬁ%P sgéon%oé(}(ﬁ\t)dn O(%igg{bgéﬁgést"g?l ?%Bﬂ%cﬁd éBH&{;E’g‘?’SE ?}é:gs;

dogs, “horses mat és, mce an use erein,
means a ddligehuciestidevBiintresiss(M dpadit, @doft 984); Methodsgn MotebularRidbgy, dhinyana

oK1 93 Wen 0% o 5 CORFLBY 0eRER GIER), B, AOSET et S
vect or s, CallkadtuBNR.bIFrédtihepxgat. et987frintvedhtctios fo Qelhamd dissun€niture dd.P. Mather

phage vetaise PR 1B} MXRIEBIR0GKRGHE TR A AL bl SRILANGE

condensi ﬁ"'é] expression v ors ‘encapsul a
| i poOoneDoyimd.R driffiths, adkda 0y dlevell ceisl s1998ud98nd. PileydarmkBorse MeshodkOns

eeence SRameRATEREe BRI A AEMEASE o BRED AL B B, v
contr _oI saeaqu:é@cBIac&melbeda);rﬁmmTremfesUedo&sfoal\fmmalimuﬁélle@.m. Mider and .
I nduci bl E\p&r iﬂgﬁ;&g%asf.%sa}g cﬁﬁ%%gﬁ?oﬁoco@% nﬁé@%ﬁ%ié@o%gggﬁ‘{n};.%sﬁﬁa‘é‘?gf..eeds..

i's opera o th I ¢ acld sequen anscribe
15As used9Be), ®iOR: ThEhlolymessei Cadin Reactoap{Molieecalr, eder 1994)cCuniers Ranipcols

terial .which, wh i ned. wit tiye.i i | th
o 25 o RBleofRr 0 5 REaRR Bt e 2 pBT Shin PRRERS FlkaoieRlisP Hiuddh ey
subj e?t t &n'urﬂtmam Mtlﬁmurﬁbm%yqs./%.mahaﬂay abd®. ﬂ?rawemﬂ 9b T ymAnhtisbdies (P.

r naceutl,ca carril,.e C S 0S
oot O e gty RESA ARl T st AL CHlf " 52 4Ry PR o1 00);
?rrul Si 0_n,Mcfnmdloviardrmibsdiéycloa$Jéétﬁic;@lfat'ppe?a_tchr(g. age;sr:]ad aﬁd ff @elaa?edﬁ.,l Oefotds
or aero . or, ren m ni. ratl on ar e 0S u ere

Lol oo o sreinEEeE eihBl LRGANBAES s A latStoBURBRIE SR asLp Fare
are hor mitaldespring Haebdr Lieboritorg Mivsy) t bOGRITheRiniibeGies BReZarfeltl amkADPCapra,

Rem ngton',s Pharmaceutj cal _Sc| ence 8th edition, A Gennaro, ed.,
Mack Publedgnagvess! AcadgaugRublis ?f313§%5,])- and Reni ngton, The Science and

Definitions



- 27 - 1. Antibody 91L and 9TL derived anti bodi es and pol ypepti des
This invention enconpasses conpositions, including pharmceuti cal
conposi t i oQs 20691 PEskSI Ng anti body 9TL and its variants ﬁ@gnﬁmwmmp@ple
3 or polypeptide derived fromantibody 9TL and its variants shown in
Tabl e 3; and pol ynucl eotides 5 conprising sequences encodi ng 9TL
antibody and its variants or the pol ypépti de. As used herein,
conpositions conprise one or nore antibodi es or pol ypeptides (which
may or may not be an antibody) that bind to Cterm nus of Al131. 40,

and/ or one or ApDirhigiel YNNG bestided RSanyitehi GpaBleSHYeerashgapCRptiag one
or nore antibodi es or polypeptides that bind to Cterm nus of Apl40.

These corpsedyatipe Fadipagepesiiane rArciBhibitersd AP Replige Biciuges eyt by mitl@'teglﬁwn
as phar %ﬂﬂw%'%t@@&%&%@e%.mgr}ﬁaem&'dlﬁ&f&g UBFEE%aPMHIéH%Ie

are wel | in the art e ‘ant1 bodi es and p eptides o

i nvent i orcoampeunthaMaceaver zadnbibitenof AGqeetide isramyageof capablef of | ingdiangp peptide
characteri st inds to Ctermn peptide 28-40 of Al31l-40 L
Ut dces ARBICeCTaprne A RBRYe HPpFos RFiding 375 moRTis £apable s pehpad Brajeoivi
Cterm na.#ed%@é bf&mPRBicistetirséi prdteftlintolthe plduustiRp pepERS. fmmhanargé&s for
anyl oid plaques in a subject; (d) reduces anyloid plagques in the ey

of a subjiebition efAR peaﬂ@ Pradystienasd dgnesitisy inelude d-Wé ags "%F@teg)’?%ﬁt”bnﬁ
of opht hal,m, 5&gﬁﬁﬁ§%|ew@lh%¢ae&qng& SIRNAlchBLYIE S AR HsRehdmep! ar

degener ati on t1c retinopathy
(i ncl udi rgcretasel (alsoeddedhBAGEd conteenapsél- Zx)tcz;dhe gamm seme@}esaactanpleé {which

di seages m.§@0a||¥ggﬁ§§ts%f%ur .A&\ﬁaﬁa{] BRI ﬁ&:) b8 in RERYRT Ynliof PR

causes si can ervdtion of res
vi sual ac:hfetcyve1 (APH- letwdanesdmdnilemaam 206Epp8pt i des of the invention

may al so EXh' b%gg‘ 53 ﬁgﬁ.@ §I§¥Hlﬂ{|ﬂgl'ekﬁle CQ S8k eﬁémﬁc%lf?%ngfo a target

reported antl dires. RVERET on provi
of the fautivas ag:,arkmhyd(aﬁq)qmimuolaet:c(e hmﬁmblyrgappdaretac&uwgia&t least one antigen

COMPOST {0ahERIIE! 13k4Gn s UiblIE LA OhDGrinl AboBBLITIRELCAS, ALlust

its varid own in
9TL d& i thereimrtheters Mmmpass&sTrauIoelyanta(:molsecldnagm mohanzlnnaifanammemdwt also

ST o | RatBHPAEION o RaEhE o R gl e

9TL or i wn Tn ne-or nor ‘
r egi on( s fudioroproteihs chmhpridirgg an antibody partiveasnd amadtheomodified lsoulfigudationqf the

its variants 1N P L) . 0 .
three, &0 n?@\%\m'&rrﬂgllggaég@)codkﬂﬁ%]%n%tgéﬁ 5°cliﬁor si't%’s%a?'ﬁlxgﬁ%m?mdes
shown i n ahabtieod, of(agy cBBR, $iBhfasdgGt A, beW(Qmabfclaa_S therebﬁpand & lantibody .
L s e e
its var| aobstasttommin of i Tabéay&hamp)lmrmr@glm ¢arobe absighrebie\diffdrentclasses.
ant | body 211, ot ?G4Gnd lgA, }aD..|aE. 19G.and IgM, |
3005 110 388BEHR b Tl AiRes of MHlhddbnufy: oA, jaD. IgE oG apg IgM and severs
| i ght chaf theata chdylrecfartb®Rsiviled mtd bbdiesaey ( mdttgpe@) ef., b1 UQGQ IQGS oG4,
its vari iy
of “(by 1 IPbLEH BED. ThedRRuain SR stphlodi il tnabColts B 0 Bl WnaR ARes
corrpgszl ogu{_ﬁLm%ncynﬂ)Lgns e ealledl atpghe, ?taveps:bﬁhgarﬁaa pod mw nsspettively. l'lrhe
ant i body i.nc| udi ia an CPRS ically
depi ct ed sy %%WFL,‘"?LS a&%‘?#'ﬁ'&%‘c‘ﬁ’ﬂa qon@%{a RS %%ﬁéﬁ? nﬁ@??as%hl n the
ski |l of ihfeneglobuling arswehdeswt.ood that in some enbodi nents, CDRs can
be a conbi nat on_o the Kabat an hi a ,CDR gal S §
CDre or ot A Sfe R et e of e edi dFiained AR 4
Kabat -CDBsp lbtibrpéfhs@b terﬂm i Hopdgenediear@ibidies) ie. | the iddlviGbaltantibodiEdRs .
I n .ot her vvol:ds in e?rbag [r?'ents n?h nor ﬁa{l 81&§DRV| l
bo ot oFSIRAIENG NerRAION Gl HeRia] SREAEBAE Pogs DEHIMAY-PEHY 0 A ns
In sone @iHpadlyBRPréserit e mikdafidudrs. m@mm| antidygeetimighly yheoie, bairg
directed against a single antigenic site. Furthermore, in contrast to polyclonal antibody
preparations, which typically include different antibodies directed against different ‘



25 whi ch conprises an am no acid sequence of 9QTL or its variants

shown in Table 3 that has any of the following: at |east 5 contiguous
am no aci dﬁ/oﬁﬁs/ﬁmgt 8 contiguous am no acids, at Ieasﬁcﬁmm,{od@%
contiguous am no acids, at |east about 15 contiguous am no -acids, at

| east about 20 contiguous am no acids, at |east about 25 conti guous

am no acids, at |east about 30 contigudd@s am no acids of a sequence

of 9TL or its variants shown in Table 3, wherein 30 at |l east 3 of the
am no acids are froma variable region of 9TL (Figure 1) or its

vari ant s gdtemfinarts [&ilopes), eddh maaomﬂmdhmmﬂy is diktatbadaiint @ siregé deteirsinant

fromaI| ht ch in of 9TL..In, another .enbodi nent, the vaiable regipn
STt om OB TERAS AN MOSHEr AR R A o Bt RS ohie uRef b Bng
ani no aci @btélh@ﬁ'%hﬁa dﬂi&éﬂtbﬂﬂh@h@g’@kohﬁ poplIstidh dflmtltlsmﬂa's/ ahdds noAGo be
2008/ 110885PCT/ 182008/ 000455 - %Hé ain varja %lﬁﬁl oEs of |
OTL. I oGRDEHUS SN RGRIOCMGIEN 8T 15 Pbr ) M Rs Tasefs B Hamee.
are frpm tﬁe%%ﬁ@ﬂc@ﬁﬁﬂérﬂibb&?és @Beb@ w@cmn%céﬁahmnﬂ%)pr@éerﬁmeﬁmmw Be

Fi gure 1. In sone enb e contiguous, am no J{ﬂroma
Var | abil o mads B myTaomArTeGH MBLAgecbr G Kekie! aet Misa il ol tae

and pol ypsgdgesr mayhe makseptecombfht DRATHEthEE suthQiél diRSrilvart iRQPS. PAt. No.
treating an oght hal m ¢ di sease conpri si n%Padm ni stering an anti body

or a pol yh8iR.réiE T'P%FmBPﬂE%a'ta@t'm%&@@Ya e isojated fgmpphage iprarjes %wted
enbodi Menising thBeediMiduRe dxseibedNg MOarBRP LI Qe199@¢$at&r@: And:588-584 tfor
higher affimty than its binding to Af3L-42, and Apl 43. In sone
enbodiGrer@mple anti body binds to Al 31-36, Al3l. 37 ~AP1-38, and

A131.30. In 5%5@8@1@%1@%&%&@@ %Eb@l@g)’ef@r'tﬂd&n{s%f%ﬁm (el & nafife)
10 enbodi ments, the antibo dy bi nds 328 40, In sone enbodi nents,

the anti tRidpodes ihaé aFsSRAPHIS RIS 'HE%UQOS'OQHr@pIW’BB@%‘PP%Tﬁa% PT{ragments

I ncl udes gapP(sREh 48 F25F§f1 FABA FibY), or other ditigenibeiiy $ MRedlsiteBopVi des
met hods of treating an ophthal'm c ‘'di sease conprising adm ni stering

phar macemmleaqi-e%mni%ﬁ&ntm@bmuﬁg%gerw f@m peRshEmAD FpELaLaighulin. For
pol ypgpt 'tﬁ@?ndi?g Irﬁﬁcbn%wnﬂb&&egbreammmm %@uﬁﬁgﬂ(reé.g.emaémma@ in

shown in Table or 15pol ypepti de derlvedfromantl and its

vari ant s Vﬂh@WﬁSldﬁ'e%{BV‘eﬁ 89’“!3 mepiry ABErBiBinddesicadser) Bgﬂl‘el‘f@F'Eieﬁt args

used her%ﬁnacednmé%idubemnwm §€a AARhGHaABpEiS h@.da:%oe@ such as-
pol ypepti des. (whi ch é or may not be an antibody) that

C-term nd@Ol!ﬂe pbor4gbbi Wﬁyﬂﬁﬂthér‘i@stﬁ?d PRACHICHY | iy %’&F%}@é"%omq"%q ng
sequencesyaatad] PgaREyark BIoh (AR} HRlesr e RAMKDRPhIHRTHIRbrdlehoee

to C-termnus of ese conpositions may 20furtHer conprise

suit @ e twr@rrsrsmd@g @mbhuraen pasiduesc Eutthermmarg. tae 8@5@5@?6 a@ie'e@qy "BRY s

i ncl udi NgoRiKfiES FesiduMItRaY RE fouMaldeitkBOWhd feclpiéht @hfibody nor in theSmported CDR
anti bodi es _and pol ypeptides of the invention are characterized by any

(one or rAsfr@meyfork srRAUEHFeH Rvharednelkdrd torfurheraefing and eptimize eatibery1- 40,

Al42, andefddladtd; 1k BEnQbf‘@?e ﬁtﬂnﬁ?zéd 4ftibo Mr&%nprﬁ.@%uﬁét%ﬁtlé@ a‘Ndet least

hlgher affinit blnlng Apl 40 than to Al Rand Al31.4 (c) binds

25 to an o8pi & @p@ally/sw@lvamﬁbﬂma@maml ig crdhvichua ?fcﬁu&éiaagalb@"saft gDiroregions
d nd 7

gf ]2 | % ty%g];@%pg&%;t?g’g)sﬁl%ﬁﬁb%ﬁrﬁ}mﬁén gﬁ’dlBHllllﬁ‘%ﬁ&aﬁgr sﬁ’b%ar‘ﬁ’la‘il@ all QWEE FR

with a KDegiens ergslh@s?acrf aplgnan nnrnnmglot(tﬂlp CONPRNSUS @emwg‘ Jihe "(U@)a"dﬂeﬁds

to Al328 r es

oo g ”a%t.bédys .ﬁ’%?}ﬁg% Wi Egmgﬁséa‘gﬁe%% ﬁ‘oﬁﬁcﬁ-ﬂt?f‘ed; @qmdgivoggmscmm

amel i or atre@omnedmnalndF@ wmlxotmt of a bpmnanmuooglpb'dms e&mtibndtea@nwab@tl:c

30not l' ggj ﬁsbﬁ\gﬁ'fégla tdsgcrmﬁlﬁll?‘? B?ﬁ ab‘tt%'? férh%tﬂ h?’a gé’l‘ﬁhbdles have

gI auconsm, rabetic reti nopat I NC 1 ng macul ar and ot her

rel atzéd m&uqnaiorel@@ase(pae,ntv-r@ tllremeietﬁsf iveg, l8)x) whishease altenedwithanespect to the

G g 11 canphel gt ERNE bbb Ramol Bfbisb Hise? CB55 ey one or ore

CDRs from the original antibody.



magneti c resonance scan); elevated white blood count in cerebral
spinal fluid; central nervous systeminflammtion. Accordingly, the

i nvention ﬁkﬂ%hﬂﬁﬁs@ny of the follow ng, or conpositiong-dRkhdabésds NO
phar maceut 1 c conposi tions) conprising any of the follow ng; @
antibody 60 or its variants shown in Table 8; (b) a fragnent or a
region of antibody 60 or its variants-ggown in Table 8; (c) a light
chain of antibody 60 or its variants shown in Table 8; (d) a heavy
chain of antibody 6G or its variants shown in Table 8; (e) one or

nore vari abl e Asage@Hesdin [ H@baA ahlikHdy” Ghedn?d aarm{uabd@hmmlun ehmitionacd
anti body 60 or its variants 15 shown in Table é;%aone 0

CDR(s) (cteauenemeoriasparding ffhat ofiapeaniipody Rrogpeed men @88&9"365 pgen

its variaphde §a%af t‘ﬁa.bééhn&;,ueé & rkdlihdBurha® BhiidtRlid2a@mbynGM eMarbér
ant i body 60; fromthe |ight chain of anti bogdeGO or its

vari ant s dssfd%@d.wqfabﬁ gisglefipifion pfa B@ﬂmt'wdm ¥ees anigpdies gpmpeging at
ant i bgdy I@Qst%he'hhﬁma\‘larfe'a@gt:%olf B??ﬁeétﬂem% Ra8% orld Burhdy ﬁiﬁ‘nt@ﬁ)ﬂﬁ pﬁgﬁga

heavy chaln of antib variants shown in

t hr ee CDRRNE $u4sh @438RIG @mn HWRPEY eqtPHsiicoRutTRigt chain@Rd WBWWE@MM%P'"
of anti bogby,8Ptidds. 'ﬂﬁné(@éhtﬁd&'dfes%%ﬁ% ﬂr@dd’i@gldﬁlr% vafiols {échmane@mdmpmne

conpri sing ‘any one of (b) throug Hé he i nveéntion also provid
pol ypept |3cﬂbdn@6ﬁ'ﬁmt§3idﬁge'ﬁn‘?e@ﬁ@aﬁran edy igmelested iy a phage lipfary., where that
porti 0zngﬁfag@rlﬁl‘aw)gypr@&e@'h‘ilﬁ'la'dcﬂn'ﬂgo@@(bh@g r?d?xdet@b@égmﬁ)re@' Sedinology,

di agra icted in Figure Deter m nat i on CDR regi ons

is wdll  Wi4e393 4h§h§Ri5|qt abf 1998ePHAS, (USH) %ﬁbﬂi?eﬁ’:ﬁ?dmea%l@bowénd Winter,
i nventi onggy Oy'nﬁaSB@ pﬁmqwaﬁes ddpi ¢§9myw sﬁay 2D958he I"l‘url’n?n antibodies
anti body) which conprises at | east one CDR | east two, at | east
t hr ee, orcaatals%maﬂ@m '”t@ﬁjuqﬂéﬁbt‘mﬁﬂ\Wémudﬁglapwmslpﬁ' "@Bﬂ?nﬁ@ﬁl'c apignals, e.g.,
subst anti

n‘"ﬁ{:é}ﬁ WAl mHeCéﬂdonnéUs ’Tﬁ%g%ﬁlﬂfﬁggﬁ h%%lgse%g?%gga §or I@t%n;bl@%?}

t hr ee, east our [ east five or a

X
vari ant s inagvaied nTW‘étﬂpéff@ChG ¢rscribemb iidy Fe Fatent Nes 184288 7 Buet%808ihi ch
have 13t lsefsigost ‘5%’25t1|266§ 633 QE'S arld 3/661,64 6 SAPferggR(e?Q tﬁé‘ﬁﬂmé’ﬁ Qnttbody may

substantl aI 'y identical to at |east two, three, four, five or
CDRs of &6 psepated by &amprtaliangchuman Bé\rf’ép'é?r%tﬁﬂ th@trﬁrgduqer@ %ﬂt'bpéhglfemﬂ)

20081110%?5%@3 %%l?&péﬁ& B:’I%n))hég‘g?es ﬁ1 be téidvred Fith an lindiBaudlor may
six CDR(s) are at™ | eas out 859 % 87% 88% 89% 90% 95% 96%
97% 98%‘31{# besimmeHzeLAlviie). Seel ‘é&stc%ﬁhét alt.\MpnotClﬁrﬂeb‘\ntnb@d#es anfhGanger
Si X CDRST%ra? RbnR, ?;ls‘éa '737“(t1§8§)hBWerfeEe{r§fb|1‘99$ J. Ilﬁ':{du?lopnﬂﬁr )9@@5, and
that, for 0ses 0 his invention indi'ng specificity an

over &P iRatent Na &5&8373. | y retai ned, al though the 5 extent of
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preferred FeR is one whi‘ch binds an IgG antibody {a gamma receptor) and includes
receptors of the FeyRI, FeyRlIl, and FeyRIIl subclasses, including allelic variants and
alternatively spliced forms of these receptors. FcyRII receptors include FeyRIIA (an
"activating receptor") and FcyRIIB (an “inhibiting receptor”), which have similar amino acid
sequences that differ primarily in the cytoplasmic domains thereof. FcRs are reviewed in
Ravetch and Kinet, 1991, Ann. Rev. immunol., 9:457-92; Capel et al., 1994,
lmmunomethods, 4:25-34: and de Haas et al., 1995, J. Lab. Clin. Med., 126:330-41. “FcR"
also includes the neonatal receptor, FcRn, which is responsible for the transfer of maternal
IgGs to the fetus (Guyer et al., 1976, J. Immunol., 117:687; and Kim et al., 1994, J.
Immunol., 24:249). ' |

“Complement dependent cytotoxicity” and “CDC” refer to the lysing of a target in the
presence of complement. The complement activation pathway is initiated by the binding of
the first component of the complement system (C1q) to a molecule (e.g. an antibody)
complexed with a cognate antigen. To assess complement activation, a CDC assay, e.9.
as described in Gazzano-Santoro ef al., J. Immunol. Methods, 202:163 (1996), may be

s
-

performed.
A “functional Fc region” possesses at least one effector function of a native

sequence Fc region. Exemplary “effector functions” include C1q binding; complement -
dependent cytotoxicity (CDC); Fc receptor binding; antibody-dependent cell-mediated
cytotoxicity (ADCC); phagocytosis; down-regulation of cell surface réceptors (e.g. B cell
receptor; BCR), etc. Such effector fmetions generally require the Fc region to he combined
with a binding domain (e.g. an antibody variable domain) and can be assessed using
various assays known in the art for evaluating such antibody effector functions.

A “native sequence Fc region” comprises an amino acid sequence identical to the
amino acid sequence of an Fc‘region found in nature. A “variant Fc region” comprises an
amino acid sequence which differs from that of a native sequence Fc region by virtue of at
least one amino acid modification, yet retains at least one effector function of the native
sequence Fc region. Preferably, the variant Fc region has at least one amino acid
substitution compared to a native sequence Fc region or to the Fc region of a parent
polypeptide, e.g. from about one to about ten amino acid substitutions, and preferably from
about one to about five amino acid substitutions in a native sequence Fc region or in the Fc
region of the parent polypeptide. The variant Fc region herein will preferably possess at
least about 80% sequence identity with a native sequence Fc region and/or with an Fc

k]
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region of a parent polypeptide, and most preferably at least about 80% sequence identity
therewith, more preferably at least about 95%, at least about 96%, at least about 87%, at
least about 98%, at least about 99% sequence identity therewith.

As used herein “antibody-dependent cell-mediated cytotoxicity” and *ADCC” refer to
a cell-mediated reaction in which nonspecific cytotoxic cells that express Fc receptors
(FcRs) (e.g. natural killer (NK) cells, neutrophils, and macrophages) recognize bound
antibody on a target cell and subsequently cause lysis of the target cell. ADCC activity of a
molecule of interest can be assessed using an in vitro ADCC assay, such as that described
in U.S. Patent No. 5,500,362 or 5,821,337. Useful effector cells for such assays include
peripheral blood mononuclear cells (PBMC) and NK cells. Alternatively, or additionally,
ADCC activity of the molecule of interest may be assessed in vivo, e.g., in a animal model
such as that disclosed in Clynes et al,, 1998, PNAS (USA), 95:652-656.

As used herein, an “effective dosage” or “effective afnount" drug, compound, or
pharmaceutical composition is an amount sufficient to effect beneficial or desired
results. For prophylactic use, beneficial or desired results include results such as
eliminating or reducing the risk, lessening the severity, or delaying the outset of the -
disease, including biochemical, histological and/or behavioral symptoms of the disease,
its complications and intermediate pathological phenotypes presenting during
development of the disease. For therapeutic use, beneficial or desired results include
but are not limited clinical results such as protecting or recovery of retinal function or
preservation or restoration of visual acuity. An effective dosage can be administered in
one or more administrations. For purposes of this invention, an effective dosage of
drug, compound, or pharmaceutical composition is an amount sufficient to accomplish
prophylactic or therapeutic treatment either directly or indirectly. As is understood in the
clinical context, an effective dosage of a drug, compound, or pharmaceuticai
composition may or may not be achieved in conjunction with another drug, compound,
or pharmaceutical composition. Thus, an “effective dosage” may be considered in the
context of administering one or more therapeuiic agents, and a single agent may be
considered to be given in an effective amount if, in conjunction with one or more other
agents, a desirable result may be or is achieved.

As used herein, "treatment” or “treating” is an approach for obtalmng beneficial or

desired results including clinical results. For purposes of this invention, beneficial or



Ser Ser Tip (W Tyr Tyr; Phe Tyr co Phe Trp; Phe; Thr; Ser Val (V)
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nodi ficati Qps. . i e biological properties of the antib
acconpl i sh% %W]sl@géctl ng substitutions that differ si gfr;l) %ngoﬁ{olm:wﬁl n

their effect on maintaining (a) the structure of the pol ypeptide
bac_kbone in the area of the substitutigp, for exanple, as 5a sheet or
hel i cal conformation, (b) the charge or hydrophobicity of the

nol ecul e at the target site, or (c) the bulk of the side chain.
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si de- chal eucl ne, Al a,” Val
II'e; (2) #edhalrfunativhout charge: Cys, Ser, Thr, Asn, dn; 10(3) ACIdIC

(negatively c

Arg; (5) Resi Z%g ?@%a%ﬁ?qtuengggé%al n o wn?@kél a\éﬁ‘b'é %hﬁé%mea%?%&
Ar gmat i C:Af rmophTryarlmlthsaeaslelss which may be direct nbmdmws@rrd/uapludes. without being
substitutions ar h f

15cl aséesbqlﬁ'td bé'ﬁg?%rt?'(e,l' X V)é?nﬁl%yg*%fng‘pne A OQ dgg%gy gi'?lﬁ/g?ﬁég direct
nai nt ai ni grgect imeluges trst iscan limitedto Ap hating be eﬁactudmaynaftmotlmmgndowsual

substituted, general ly with serine, to inprove the oxidative
stabili tya%'l‘ t he nol ecul e and prevent aberrant cross-I|inking.

Conversely, cysi @eﬂmebanﬂ(debaymigydé).elmm of ophthamimdiseangy rogansitp defes
oot b sBAL Y. Ol AR5 P A bl B RREY T et
fr gm cchan@%rnge SR vargng feyigmﬁ ob timepdependingami the historg of the diseaseand/or
e PR e e 6 AT bR o LA spfan
some enmboghisEeadrs in efeciineoinpass preeedtionf invkat th@individual does not develop the
2008/ 110881§epacs£/ lABr%gt %/ciqggt4§gays d8evelopment of the ophthalmic disease is a method
that reduces probability of disease development in a given time frame and/or reduces
15 extent of the disease in a given time frame, when compared to not using the method.
Such comparisons are typically based on clinical studies, using a statistically significant
number of subjects. |
“Development” of ophthalmic diseases means the onset and/or progression of
ophthalmic disease within an individual. Development of an ophthalmic disease can be
20 detectable using standard clinical techniques as described herin. However, |
| development also refers to disease progression that may be initially undetectable. For
purposes of this invention, progression refers to the biological course of the disease
state, in this case, as determined by standard ophthaimogical examination or by more
" specialized testing. A variety of diagnostics tests include, but are not limited to, visual
25 field, visual acuity, fluorescein angiography, electroretinograms, optical coherence
tomography (OCT), visual evoked potentials (VEP), indocyanine green, color vision,
Amsler grid, intraocular pressure and other diagnostic tools known to a person skilied in
the art. Diagnostic tests for AMD include but are not limited to visual acuity, fundoscopic
examination, fluorescein angiography, indocyanine green, and ocular coherence
30 tomography (OCT) among others. “Development” includes occurrence, recurrence and
onset. As used herein “onset” or “occurrence” of ophthalmic disease includes initial

onset and/or recurrence.



conservative am no acid substitutions are nmade within a CDR donai n.
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Wttwe and Howard, 1990, Bi ochem 29:4175- 4180I) ,
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tetracycline-redul ated expression of
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reported to have 20 I nprove act |V|tyt(vmana et al
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attachnment of the car rate nol et he side chai n of
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encompasses a clinical sample, and also includes cells in culture, cell supernatants, cell

lysates, serum, plasma, biological fluid, and tissue samples.



30 (conpared to the unnodified antibody) in any one or nore of the
following: triggering conplement mediated |ysis, stinulating

ant i body- dgpengienbssse! | medi ated cytotoxicity (ADCC), OpchfihihoépbiBe
mcroglia. Dfferent nodifications of the constant regi on may be used:
to achieve optiml |evel and/or conbination of effector functions.
See, for exanple, Morgan WO 2008/11088BRCT/ 1B2008/ 000486 -40 -

etal., Immunol ogy 86:319-324 (1995); Lund et al.., J. I mrunol ogy
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Compositions and Methods of Makrng the Compositions

Anti- Ap_Antibodies and Polypeptides:



Binding affinity may be determ ned using Ki nexa Bi ocensor,
scintillation proximty assays, ELISA, ORI GEN i munoassay (| GEN),
fl uor esceng® HskeiRedds Ny, fluorescence 25 transfer, and/ eyBagbooosss
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pur pos engellJ_r ‘;ahlbﬁsGt' fRSEHt AI0g CBRsAAt 06 sOathntmilg menncalm at le@sttomercsoianm

or nore anti bodi es, respectivel % @bﬁﬁ g.m_ it t
sequetfce leastive.ci lgast thiep gt least fouh & Isas! vgrr AllsiX/ eEaltart ? Yﬁ”an s
exagﬁ' €, dholali @"rgb@wt@th&eﬁ?a&ﬁr@% iRElude bmmwm@uﬁcrswmd gea{sft twaonthree,
anot her region ar et er ol ogous_ sequences .i ncl ut are
limted tfggraf"q &4 'SiX Sg@aéaﬁ_ms?aé‘ﬁa'&)’r g”%ﬁf‘? qtdepst %ﬁéhrgﬁ Ve%tr six
known in &bRs 8f §TL or denve&frfo%!a'plﬂ PAoyiegthbstemens, ﬂh@ atlent ene lj\yo three four,
met hods known 1 n _the art y Nt h

r econbi nafm?l o six” S?'Pﬁf%)l arg at feﬁ‘ét ?Q%‘E@ﬁ%pﬁ%@e%z’t %g? {ﬁé’oé%@e?ﬁ Pot%y 7%

made Ry 3dpoprdrRasi ﬂgnﬁ’tﬁll RBXER1853bRE, tRoPBE) YSUremid &%lﬁﬂDRdldﬁQTleeits variants
u3|ng reco i nant met hods descri bed herein,

pr epar ed $Hpwotimdpblgetadt isngarstead thatke fo(grpyrpqSﬁE pt@fsdaveqtgp @H&lﬁg |58ec;|f caEr
chenmi cal a%ﬂ%rrb%@iﬁ actiVi) ig Q8R4 rhilPRBEREAT 2R QHthe RREBO of actidity may vary

This invention al so rOV|§es conposi tions co r|5|n ant bodi es or
pol ypept |WM]%TA{@dtS(‘ﬁ6P”§>§§%P@T?'?'ﬁl@e( tb@ %[ﬁ 68h 3%?{53

facilitate CO%EHﬁlﬂznilQn ﬁls%‘ﬂré\ﬂde%LWB& dﬁep(tl%é'f(\hhi%ﬁ ridyOdrirfaydhotde #h ail)tlbody)
For sinmplicity, reference w

enerally to %Btlbod \#f]
the @fderwhighdomprisesaan arn@gécwe%et%agceaﬂ%@« QfdtSa\)éva'&F AN jy 32 @? dhaghas
embodi rreﬁ]@ d?%?ecfo\!&@iqg ath@éﬁ'srbonﬁ@mu'd%ﬁlh@acﬁgrﬁﬂ@dskB obﬂﬁ@]o&:stammo amds

| i nki ng se conponents as describ erein, i nkin

gener al | yatfi¢ast agoutﬁéwnhmm@rmm@ aF'HS rﬁt&é%P@Jtéés‘E?@F'ﬁ‘ﬂ‘?L%’r?rﬁ‘f‘o |385|§t at least
for adm néb%gf% Lo ueﬁ‘ga%@%se‘éﬁgabtrbb%wz@ﬁm@uogg a%acndf@rat least about

exarrpl e, I rect reaction between an agent and an anti body
possi bl e ¥heontigacys wviveaciksf 8 sequenqe:of ﬂ-Qfatﬁé{BT'%“téﬁhP‘éﬁdﬁ Tﬂ@le\?&r yherein

the a t l{a%'i S%W@Arﬁ no%cﬂg‘%'rgﬂgmé {lé}lagfé)ﬂéalonsd#@‘r LgFigark W@rﬂ@ W@Fiants

sulfh dry? p, on one may be capabl reacting wt
car bony| sh@mnan Fﬁahlg Jriowpe emhddinentaieyarslleiregions EemM adugat %ﬁ'" gt Tl In
another embodiment, the variable region is from a heavy chain of 9TL. An exemplary

polypeptide has contiguous amino acid (lengths described above) from both the heavy and



-45 - vascul ature (cerebral henorrhage); neningoencephalitis

(i ncludi ng changi ng magneti c resonance scan); el evated white bl ood
count in ceoelisdiospl nal fluid;, central nervous systempﬁ,ﬂmgmgm
As used herein, an antibody or a pol ypeptide haV|ng an "i'npaired
effector function" 5(used interchangeably with "imunol ogically
inert" or "partially immunologically igert") refers to antibodies or
pol ypeptides that do not have any effector function or have reduced
activity or activities of effector function (conpared to anti body or

pol ypept i n;!ﬁ.t Brdih DEriale HoEEiof 0BO. an aaomat eBbdixient; the § (orgnaresdraigtious
region), e.g., having no activi tg ({eiduced acti V@t[ﬁ?eogg Ei
more of | (HEMP BB RFomS CaRRlgHERialy g FREIORATRI ST shawh iy Figure
stinulati f‘gln%n@émﬁ@ﬂMeﬂt@Pﬁedﬁ)ﬁ{lglf‘dﬁls|anﬂﬁ‘<§lbaﬁﬁdredyﬁr@h@nnﬁblfayeél&mn '
and c) actlvatl ng nmcro |a he effector nctl.n activity may be
reduced bY ABiRadySisand 6Ggdpriyed saiibodies; YDEPHBES 600 70% 80%

90% 9% 99%Trértﬁe§é?@%uehﬁbrﬁmﬁﬁemb@démetr@dsbhﬁeamglmummmmsa
bet a- anyl oi d Feptl de without triggering significant co

dependentcdmpsising astmiaisteringaniaatieetyde st palwrapdde Brat pinds (o nRamm Alppge, and APy

I
be- mod 11 oot PR Hent, e BB} 6 AR doNpopiucBRGs Bia L e NigheYatiniy
certai n Reah s epidingto Aﬁwahaad; ABeysRIn séoy Iéh‘lbodmrmﬂtsnrthd:eMNOIdy birdsrto Ap1.as,
sinmplicit ref erenc be made to, ant.i bodi e
under st anthrg Ahar a@ﬁ‘&ﬁ&?%ﬂﬂﬁgmﬁeﬂq%ﬂ'ﬁ?vs t BBW&&‘W%QS Abgggs- In some
nunbefd n%rﬁN@dlﬁEﬁ&Kﬁﬁ@%hS&d@mds @Q@B}?j}c % sOhe Biiblodinként®fthe antibody or the

| mmunol ogi cal | nterest; ed. Public Health Service, National

| nsti t ut epolyrfeptidabindy | to geemtqmpn ABt.+p thed Sijudes amingiasids 2934 and 40e

whi ch am no agi, |F19 H%(s%) Bid ﬁl%g'eﬁn%ﬁyoﬁ Eatf Qﬂnoébhﬁt?allﬂlodléﬁasérbohﬁﬁsmg
anti body) are a tere tate e er| g may be used

specific acyuetstn‘rlnamﬂ’natymbpu(@lgpmppgtgg_r)s eemarigipeanyeef the agtlbommrn)

W th the Meer &%ﬂbé&ﬁéreﬁ' LPths 5&@&92@@% REyATRAR Q\%Wﬁsiﬁ TEMEGSSor

of antib speC| es. one enb , the antibody t
specif5 caﬂdly,pelphdei gdetivedtfroen an.tlbqgly B&pandiits pHiaptmgtomedn Tabledhy R,Qﬂ!éﬂuﬁ'eOt'deS

const ant Je%ghg& P&gfnn%s' Lﬂi@@'hreﬁg Jn@ﬁ:tsi%ﬁ EOnbii onel EmbRAMMibEHiRS Br

constant Teg have nat ur &l curring sequence or is a
vari ant . ﬂa’:ypzepnéesaﬁvﬂmh menosmay Inet lamarmendmdd) Hietjbied de CapmainiaplifBiby

occurrin chain_c acid
Substi t uraiiet e Fdts R RbAE S Hafrko RHARESs eficting e Bk
function eﬁ'ftlbbﬂles oppsiypaptidestiad bindgo 0neaninad of Af &Oﬁbewbmdpmurs mahe

N- 30 Ogl ycos%r at i olgegglt%ﬁ\eeegcgwéﬁ |$n|of 903‘32%%% gg{%; a&cmuﬁ% on
\é\ggg iﬁogggg@i&fﬁ??gg%g ngggtmewkndmmqmanant regl on is inpaired. WO
ef fector functing@nfike 4’%%?cf%ﬂywtlpﬁ?‘rﬂmhﬁ¢"ﬁna?@/8@5@]%?&%%6 fb%’t"‘wgrl eor

regi on (em@re) of thelfBifwind ehalgdadidlicof (a) Bimis & ABNS, ﬁlBhtqb anﬁl(ﬂbbmdimto Ap1-
sonme enbodi ments, N-gly cosgl ation of the Fc region r eno

mut ati ng o hRBigbyrrdAfat with bisheoatiieibcbindiag Ribbow t'fqrm&mgz ?@igeu@s(c binds
t hat t ¢
2t B B esflbod BE AR IR ALAT L RE WNs!IE0M InPREBNGRAL B A, A1y

const nt pept| € sequences aspar agl ne-
(N-X-95), /qs.garmmrmae(buhwmomme affiNitXad Compdrealdtp dts iriding: K-Afias déignds to

(NX-C), where X is am no aC| ( t proline, . t.he - ) ‘
recogni t i ez §7é%j'ﬂ'é?15@§f %6? tnanAhest i e@ﬁﬁ@&ﬁﬁé‘hﬁﬁefss t(ﬁ{eg'eg? gbﬁ%r“ht@ does
noi ety 1t O,dipehdas REFAGHDIEs sBH ¢ a GBI (1) rémcebl-a@rhwa@pwqaés Pthe Myt af &Rgbjaoy (j)
of the amno acid in the tri peptide sequences r{,%ej const ant . rﬁgmgq)ut

yi el ds arireads, )Rf@@ﬁ!%ﬁ@@'@’@@s ons HSPOTEEYAPtMS oA diFFang. c

N297 of Wﬁltb&@&e-@é@tem@u@weg@némﬁ@i gttt ryAndivetQgldtcofia, tab&ke,
Tao et al. . I'mrunol o 143: 95-2601 (1989); and Jefferis et al
retmopathy (including macular edema) and other related retinal degenerative diseases; (k)

causes significant protection or recovery of retinal function; and (I) causes significant




30l n some enbodi nents, amino acid residue interacting with
oligosaccharide attached to the N-glycosylation site of the constant
region is 0 reduce binding affinity to FcyR

F241, V264g85@@%q%¥ human 1 gG nay be nutated. See, Lunéﬂ%Pﬁﬁgﬂﬂh§7

| munol ogy 157: 4963- 4969 (1996). WD 2008/ 110885PCT/ 1B2008/ 000486 -
47 - In some enbodi ments, the effector Bgnction is inpaired by

nodi fying regions such as 233- 236, 29?, and/ or 327-331 of human 1gG
as described in PCT WD 99/58572 and Armour et al, Ml ecular

I | 40: 585-593 03
164: 1925-RSSIVRURIR) SRR S BLA oy L Dle okl BB Pgies or s
Ar mour - etingdntiof QR 4186 havdlingsditet iefiectdr functiwnllesdiibegl hEoeini rzi\ndbqacbes emi at

the t t nol ecul ffegt h
SUbst ant | RAIREPIBRLNBYBY ETRTed el AR An fhifie BRpRRIE SarthvaFoe e e
human i "T%yh?f%ﬂglﬂthél' rBgahed manﬁamﬁiw@ mvrebaxdpl_esmrcmnqmmbheoahe

binding the target nolecule w thout trigge i gni ficant corrp
dependentinversios may neldapseaignifieam OHE%QQCGEH’"H?H‘?@S 8{1@3& QeI oM Df }gﬁ%&ﬁng
enbodi menf gpe B%c @Ré{c‘ﬁ%tluﬂé (@Bﬁ'aﬂhé?ﬁ&rt?agbfdh@fﬁﬁb@fnﬁeﬁhdhﬂs {inciudiny Bhanglrd

FcyRl | a, and I n sone enbodi nEn

he effector dP@H'? FI
capabl e amasrmclrﬁsmmcg spamieayated rhite Alapd copplyRepis! fafﬁ@%‘@ %Ce“ ra

typically, Q?ﬁfsdﬂ@ i tHeBRimdtiodomai ns derived fromtwo or nore hunan
i rmunogl| obul Th eavy chain l((.)ZI—IZ domai ns. Antibodies nodified. in this

nmanner are parﬁtqcetﬂl%ﬁﬂy yhe inventisngrevides any ofihe IIBNING. anFaRARINRer apy,
to avgyd é}%c@&%apéé?ﬁﬁos‘&%?f EBrRA AT thefoloningNia) antdody

ant i body(lt era n sone enbodi nents, the I5 heavy

haj.n caopnst ant
Cegi on_ o766 eitamaiiarieshown i TAbiRS: (Roadeomant of 4 eeiphgleRtisary T of i

fol |l owi n 3tk vadiants sh Tabt
E233L234M@@3%’%9§' 'Ez%ﬁ@%i@?@?&aﬁﬁ %fzéﬁg%ge gt@ﬁ ?\éa n Tt
to P233V2B44p385eawy) c@B@L@@hQ@B@@GMW%MWE 8% one or more
P233V234 gt body 6G or it ¢
B3l 2941 PAATET PR ANGH SSEADIERS 8BB4y Bholn of antibody 8C or 'gg;f'afé
A297 P8 oshaamyinJiakisr 8:dftiong oasate SRR ORe. twR. U6RRe TRIFLBYR SFett SDRSH

heavy cha r b Mﬁi&ﬁm h&iRaif n
oo i t reicBay B s VaRaRS sibuh BPTAYE BUGHLORHE TR Healy ehainar
enbodi nenangibotin 6GH EAVGOR haifiert hedichiahainef ankbedy § é’f&ﬁt"?ﬂﬂ?ﬁ/ F%W'a'” :
human hea a B ite v atias sh Tabl
E233F234L %@@3@% O&%@%‘g‘%ﬁ%&@%%ﬁx&f@gh@%ﬂ%d tE233|:2sé§1Lozwn mr] _
P233V234A&;:{5 thran CBReBom3Ike heawshappu@pody 6G or ity ariants showh '"3%{51 of

of th {1}( 9‘&9\’-} DR, rﬁltl"?eoild?i?cﬁmﬁ“af'u& ffet CORYRIH tr?é’ﬁ@é@%@tn of antibody

activa or exarrp activation of 1gG anti bodi

fol | owi nthBlomds Ngriastts swmn%q)&rmﬁt(l)w %ﬁﬁ@éﬁ@ﬁ?"%@a%mﬂ%aﬁ@éd by
nut ating Asih@ afy Ghe Bi ndragf
ot 1 (0. B P R e b e B et B 250 M &

mut at i on therabeseh of 0270 K322 P329, P331 of human | gGl
stgniT1cantly faAu6R%bd F-t#f_b‘i‘ms%%hhﬂdﬂy%fts (grlﬂfl’ucﬁﬁﬁ Chetia &f kst SOR&Hteand

activating conp errent rine bi ndi ng not

const 2% ut élsglammalwaﬂy gepiged KBE@UF%%dDR@ﬂE'naF'@FU%QPB r@S"’QF '3 > wgll within the
| mmunol ogg}@}gé }%8 4184 (2000); Duncan et al., Nature 322: 738-740
(1988). Bg 10885PCT/ | B2008/ 000486 -48 - C q binding notif
E318, K320, ard skB@Xnmbhsiimenits dtiefirentien piowideg @nelypephide (el may gpanay
conmon for her nt i Biedst thedd, 646t
(1988). ?ﬂ&og&qig%fﬂ% g%éﬁgﬁ%gé%ggggﬂe %EF?@({)I%%{W&% rgp | aci ng
any one ofeat,ﬁeutt, lat Easlsfpecorfalaix EORsdbatargisthstantialyiidridicakioiah lpaghone

i napp e nct. on aF ¥
to T o3 acGiinal 1435t Ry Bbi s, eds fbrgiakats sy of SR RNt
It is al seaResssipvwn ihdablec8.oOther emblagiimmtﬁamludata@tjb@djﬂs Wblﬁ"d‘a"e at least

two, three, four, five, or six CDR(s) that are substantially identical to at least two, three,
four, five or six CDRs of 6G or derived from 6G. In some embodiments, the at least



30 is derived froma single domain anti body that binds to an Ap
peptide. Single domain antibodi es can be generated using nethods
known in t{e Rbdodeg df ar et al., Tunmour Biol. 25:296- 3056209 4004s6
Herring et al., Trends in Biotechnol ogy 21:484-489 (2003). WO
2008/ 110885PCT/ 1B2008/ 000486 -49 - . I n sone enbodi nents, the
anti body or polypeptide is not a F(ablp2-fragment. In sone

enbodi nents, the anti body or polypeptide is not a Fab fragnent. In
somne enbodlnents the anti body or polypeptide is not a single chain

anti body sHeFivo 'tmeéomr W@Qﬁlsmecnba s) Tahaeaﬁé'éét b6t 8875, lse%nae% isges, 8992
PEGy! at ed F{ a131 Zci%ment In nbodi nent s, % ant i body or

pol ypept |Q@§/°.|9§ /a ?@éy? (o sk s qgﬁ/aw;ﬁal tq '%%ﬁ‘r@"%rMBdﬁ Feghifeur, “Weor six
anti body O%QQ# dc@%?ﬁts J&ridnts Shdwanl @ibROs Sit RAlrRiefstdddthaf) fdripReboses ¥ this

Q her net to make anti bodi es having inpaired effector function
known i n inveatian tb"?ﬁwg apasificiy and/etovesall PBHY B9eaRIp stginep Atheyatten
modi fied o RS bRt fia %rﬁﬂﬁnﬁme& 6EYr lt@vémtsoghom iTaB1e3S FAdFbd O
eval uate leve tor function reduction in biological activity
conpar ed greateiher lgi‘t‘e‘@tf)tl ng anti body. For exanple, the ability of the

anti body or p%é’?‘@%f[%l% bfbvis ¥ SAHERAUES wiricH Ay bOmal At BOER ATRRY)

or Fc receptors or ex receptors on mcrog ) or altere
hi nge r egitieh mprb@sagma@QCId§eﬁ@eﬁqe@f §Ssuyis variams 65@\@1 IeF 2l 8483t
wel | as 2;

Vol ecu a o 87 of FEGBAMIAG ot RESEY coielot afificalth’ aleaii Cofluét amino
| mrurBl o@gidsaat: Igmsbw:ﬂ@ qoPoeIUs aing acids, afjleast agwédtﬁmntlmﬂ aminni ty

70:5177- gﬁ;féﬁét %g)about@{)s&'ﬁﬁ?m %l%%‘d‘ﬁis 5th@as@9%6ﬁ%ﬁoﬁh§ﬁous amino

specific to 13-any peptide 1s a polyclbnal antibody. In
sone enb@aidﬁeaitlgastah@utamqom@b;ou8§rwnﬁ@ﬁ©§ 0bASEIURNICE 196 §(7. o |its vapaRls

embodi 8hSwn B-h?alﬂé‘b' Hein' 5t 1&ash wmgquﬁﬂnta%@ws awnéﬁ.@v&ra%dﬂegmto?ee

the 20 a |saC|ner|cant|b I n some enbodi nents
ant i body (Figure )mmtarwam@rus ahewmindlable 8. é}bﬁ@e embedimeshthe quﬁ@'eafﬁglolﬂdﬁiy

s a @H %E@g%ﬂé EQJ?@% I[$§ﬁoth@[ meﬂy %H{ng?éExéﬂable léglORh@HHﬁ’ité’heav

25: 1 el ski erinental Toxicto
19: 230- 24331(12@‘)66) A wwm@ﬁbcapw@rh@ cmh@%tawwyclﬂél%@thﬁﬁﬁﬁpm

b
Sxyfst”gﬁn at geswea ‘?roW@tStRlam.ﬁh@d"vg aheci.x;h gﬂhbeecﬁegma% % é%gzmgé{amaggw

As used nmbetimenAftBe pdpn m@n@) r:mtigyleé% agife w@garférﬁogn afcommieresiigiiit i c

cl eava ey 7 e 3
centi do. poieffifiirreRion AOBRP bF6B'FEHA PGB SInorPemBadimend, 12 g

pept QﬁlesCMIg@nU%tﬂ@Iﬂoraﬂfﬂﬁaﬁr@cﬁ'Om 2 Nanjairle Cﬁmom%‘rﬁﬁer of amino acids at
the N-term nuﬁl;;)é’l?lp% g& ggfnkﬁégi‘f tearfth %o@l@?%ﬂ@ e:‘ﬂt uﬁzg of He ﬁ%ﬁllo‘fli?fnay vary,

Am no aci d nunbe use 'S bas e nunberi ng
A131- 43 @sEQeedDnoibelpyt canm@mmmmamrsangm@sém emglamembodlments

pol ypept | r&F&%b owcameym@a %%{ﬁg@y ﬁ%%ﬂh%%g%é@bg% nggggﬁg%fm of

Af 3 pept | SONe enbo ant i
speci fi cmlvblytlctm tndise AP peptidepirobpinani B hicARies bOARS:: B pdides)fcanfl® about 0.10 to

PePL 88'S: ebEu ST RELD T8 Soo Y S AL AR TS & BEOAY PORAS N soml
e SFGSZ’S“??*&‘“‘Z@ gt pmﬁ?’nﬁabdé‘“iwé"b°3mﬂ”?ﬂ?‘ﬁ e oo
of art” bS5t 20inRE bl AT araBeieritiribaphad BRE 5hS BBt pe it

speci fi caffihy Bibetigeenatnt 2 pht spkE23vpihiln olr&ailedtimﬂlrﬂﬁ}m&heblndir@lafﬂﬂty is less

Cpeci {1 wiep et R amebli€ o hothotoarhr P BE) b 2paog om

anyl g6 d REARB06 PM, RBOUES00 dMARMout 400 pnrrabmmmpmrﬁbsut 2atepltnabdug dF0 @M,

t he pol ypepti ecifli aIbe|n e form

e oY BB BE oRE S D 55 s oD A5 AL Bl P, abou
40 pM, about 30 pM, about 10 pM. In some embodiment, the binding affinity is about 10
nM. In other embodiments, the binding affinity is fess than about 10 nM, less than about 50



20 heavy chain region as set forth in SEQIDNO8 in U S. Pub. No.
2003/ 0165496 and a variable light chain region as set forth in SEQID

NG5 in Up}%d?gb’@&v,%b 2003/ 0165496. I n sone enbodi nent SPCf/fﬁ‘iQﬂ%@%J#?fﬁdy_

or pol ype Pises a variable heavy chain region as sé

in SEQID NO 12 in U S. Pub. No. 2003/0165496 and a variable |ight
chain region as set forth in SEQ ID NO,11 in U S. Pub. No.

2003/ 0165496. In sone 25 enbodi nent s, '? e anti body or pol ypeptide
conpri ses one or three CDRs fromthe 1005 i mmunogl obulin 1ight
chain (S

and/ or on'?g"I lefdt aBrablf’H}t@@éd?Q? W%%Pﬂép‘%é/ﬂgﬁmgﬁg%%é%?ﬁ qggégs thén

chain ( SEéni%dung@n% Ids8 tﬁérﬁabdagb?jo oIS or @9@%&%5419&0001:\? ZBOTIFQOﬁﬁ'Hdﬂments.
In some enbodi npent s anti bo y e ecifijc i .
to an 30 BN s 1 sadhan g b 1o Sxifocerinb® Bnsine wiliibes
the anti hagytnah aBeliyPamt uﬂlatrepeﬁbbumntsy tHe tiAkding affiaity Bmliotupﬁ 1aM or about
AP1. 40 that_includes am no. aci

St by GP7 B yIp Giier aEeieTS. i PpaBe A o i5E Baniagpnt & i Srless than
320%11?8&%@0&%@8&/&9% odnﬁénts_tﬁé:?ﬁdh@taffrlﬂw isI (oM @nyi ofoatsonit dO nM,
n sone enbodi nent s n § e eci a

bi nds t o 2PuépinihFogh! %\MB?Lb%%PﬁQM Fﬁ %L@Qﬁ&#"%ﬂ&i@fﬁ'\ns b%gbglpl\d ébout
I'n some egupchit NEsHLE 400 PR, aﬂéutmdxpwraba@ﬂzq@qmlmusmwpm abbuty ODip] about
to Af31.40 but does not speci al | & ?b 2 ang 5 Hﬁlg 43% M,
D Some el stk 80 PR SBRH Ayt 8D B BBerks 40 158450
an anfg boghsuPhio awﬂelahp%mbb&ﬂzqﬂ\n'atemsrmmaw mraﬁmw@waaoutm pM, or
some enbodi nents, the anti bod eti |vel¥ WB s5 M,
MG o  GABaHR D By SomecRhamSTE Be ARG A1y JaBrY LAt 10 ol Paes o
9TL to AlzpbfP1 nl\maseurieaoewct;mﬂsm Mh@mwoolwmabbetmmmmmdm pRIG6
descri bed in PCT WD 2004/ 032868. ot her e nts bB Ml% £ 90 pM.
ant i body ahouptIspdpabet 309 p%laPB‘d)t Ol Abosh %1 PRH! JP0 pM, Gbout 90 p
Pﬁ' ype[)t Léi’)?ufi% leelgbtﬁJth@;gﬁ AREEE0 PR dal!itlﬁnﬁt)w Leﬂbto&ﬂm?pﬁlﬁbﬂdltrmrﬁm ,about -

e anti bo or po e Cco |ve inhibits
ant i B&dy 1 @G}lhdﬂwgil“oi e "B?I?Ec}%?bgﬁm@fd@r'? 9@?1‘”%% %%“?g Pilaboyt 10
and Al31.42.abblt $95M Ql)?mtaﬁ)outm pRANGT Gegter tanEHouaad b dshe2fibody or
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conpri sin Accordingly, the invention
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foIIovvin r .6G rt e variants shown in
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OTL or 6C o the| ! r?rdsa(%ssmgpvm 9 Tablypept%eg) as géscﬂw%éd above oryby

recombinant metho e or fusion po
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I n anot her aspect, the invention provides conpositions (such as a
pharmaceutical conpositions) conprising any of the pol ynucl eoti des of
t he i nventyworogdiogg®ne enbodi nents, the conposition CONgFBefisaihiss
expressi on vector conprising a polynucl eotide encoding the 9TL
anti'body as described herein. In other enbodi nment, the conposition 20
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need not Maje VEESseior expiepsion &r PAPRZASIOD, § 6 SSSYRTFEE £BS8YRY firoad OdY 8

pol ynucl %Efe@ianﬁp b@’rﬁalﬁfaﬁ%ﬁﬂﬁ alve¥@R i £Rost2EMard B! NORUELIEGHN tHENn BBXxpanded
but need not, be’linked to other nolecules and/or support nmaterial
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addi tions or deletions) for optimal alignment of the two sequences.
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WO 2008/ 110885PCTAB2008/ 000486 - 56 - The invention al so
provides host cells conprising any of the polynucleotides described
herei n. Amnyoesdi685! S capabl e of over-expressing het ergyagaisgoddigs
can be used for the purpose of isolating the genes encoding the
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CHO cells. See al so PCT Publication No. WO 87/04462. Suitable
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25 adm nistered to a subject, and level of Af3 in the plasm is
measur ed, whereby an increase in plasma Al 3 indicates presence and/ or
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used to noﬁ&?@@ygp¥%ctlveness of the treatnent and dlsegggﬂggggéugﬁd
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15 pol ypeptides, which can be a m xture of full length 1-40 and 1-42
pepti des and/or any truncated version of the these peptides.

The i nventypn@laespr ovi des methods of inproving or revghsish@sh@bdsnal
degeneration in ophthal mc diseases, conprising adm nistering an
effective dosage of a pharnaceutlcal conposition conprising an
antibody, a polypeptide, or a polynuclgetide described herein to 20
t he subject. The invention al so provides nethods for treating
or preventing diseases aSSOCIated with retinal degeneratlon
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i ndi vi duzﬁcﬁomﬁkﬁhﬁﬂé’yr?&fﬁ?ﬁn%s”t%sﬂ&qo%%thﬁhﬂ'ﬁﬁr mg@{};ar%ly "b{'j'&lrﬁ@‘é‘?tz?"c'aﬁ'f‘ﬁé""g

feline, Rpegy ﬁb%ﬁuct@l‘éjonHé BSI péptialcackodhe ity &reh of memtmfsmnﬁdiﬁ Yoraaxample as
human and ma or t);e affllcted V\At?léi e&;&e or, pr % how
synpt &ns .2 Sie8 B"r'é%!'éﬁ%lc W3RN, 4aHhe chargrion hygroph ‘ﬁf’yo‘ﬁﬁ@?

t he genertabepgwba{o) e Ik g s@%h@ﬁedﬂét@rbllﬁﬁwcm&%m% am‘ divitled |nt0
risk of the sub patient. The gresent nmet hods are useful for

i ndi vi du@lr%uﬂﬁmi‘s%oﬁé’%‘"&"ksﬂ%\ﬁ YRREAWPEHIES; sk of age-rel ated macul ar
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anal ysi s of géhdiaid vihopt ‘Hﬁﬁgﬁnqyél Sﬁ’amb@" The phar maceuti cal
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complete redesign of a region, such as the variable region. Changes in the variable region
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can alter binding affinity and/or specificity. in some embodiments, no more than one to five



of the conpounds to the eye can be found in Tolentino et al., Retina
24 (2004) 132-138; Reich et al., Mlecular vision 9 (2003) 210-216.
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WO 2008/ 110885PCT/ 1132008/ 000486 -63 - codi ng sequences can be

i nduced usi ng endogenous manmal i an or het erol ogous pronoters.

Expr essi onwof2bdrgogs®di ng sequence can be either consti tpdsigeoo9/h00486
regul at ed. Viral -based vectors for delivery of a desired

pol ynucl eoti de and expression in a desired cell are well known in the
art. Exenplary viral -based vehicl es incgude, but are not 5 limted

to, reconbinant retroviruses (see, e.g., PCT Publication Nos. WO
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ant i bodi es _or V.
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(ADCC), or activating microglia. Different modifications of the constant region may be used
to achieve optimal level and/or combination of effector functions. See, for example, Morgan



The foll owi ng exanples are provided to illustrate, but not to limt,
the invention. 30 EXAMPLES Exanple 1. Binding affi n|ty determ nation

of anti bod its variants A Ceneral nethods
2008/000486
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were used in this exanple. Expression vector used in clone
characterization Expression of ,the Fab fragnent of the
anti bodi es was under control of an |PTG I nducible lacZ pronotor
simlar to that descrl bed in Barbas (2001) Phage display: a 5
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Lar ge Scalie-Jsqation aerdiért has cell. To obt ai n det ai | ed kinetic
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| arge cult . _
Erl enmeyer f| £2Rer aeibedy H'IOH& catpasiiciyse bR éhthiaxe vl wpﬁ%ﬁsﬁ 2%
G ucoge 3RMRb& inﬂf@pb@blﬁ:@n&‘ﬁ NB \'ﬁIOTQQIBBSIB/prbmr@thmhtbur ¢85 199% These
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ones .\Were, i
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expression ti ,
Dhen T e et domAnie 2 NDIOBPESEH BTG ETsah (s e ibogks 81 qapable of
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|ysaish eslaediteddiesivione MeAosizbelsco SEBRAMELE 11§ Sirior 48
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F o o edaains eeciens his OLmGEOMARH FrRUABNoP b Seevhein Sie SPeins-
Fabs wer e,paolied Aot Rlthis %nh@r Er@%arﬁd“uﬁ?lycﬁdlﬂﬁblbffm&ibehﬁ cEtdnﬁﬁarﬂbbdy

to afflnlty characterization. anti body p ration g
expr essi othewpyf 19l avoihinfllasomatosy awéa\byr adneree Efﬁ‘Ft‘ Wﬁ"\'?&‘?'?%ﬂ%a'}l 8f%ns

vere gl ongd | @9 manmmal i an expression vectors and transfected using

| i poféctamne’into HEK 293 cel |l s .
The invention includes affinity matured embodiments. For example, affinity matured

antibodies can be produced by procedures known in the art (Marks et al., 1992,
Bio/Technology, 10:779-783; Barbas et al., 1994, Proc Nat. Acad. Sci, USA 91:3809-3813;



10 for transjent expression. Antibodies were purified using protein A
using standard nmethods. Vector pDb.9TL.hFc2a is an expression vector

conpri si ngywhhGushs f?s\éé( chain of the 9TL antibody, and is Wi akbsekar

transi ent or stable expression of the heavy chain. Vector

pDb. 9TL. hFc2a has nucl eoti de sequences corresponding to the foll ow ng
regions: the nurine cytomegal ovirus prgyoter region (nucleotides
1-612); a synthetic intron (nucleotides 15 619-1507); the DHFR coding
region (nucleotides 707-1267); hunan growt h hornone signal peptide

(nucl eot 'sgc@?er fgég 139%8,5213)en9%‘éy14%h%5” Weq’thh %P!al ggg'P%ﬂ{un&T L1ss: 1994-2004;

(nucl eoti ‘human "heav a constant regio
cont ai ni ngckdva dtal.| 499Md. mmnmqlom@;(?mmsiawms%mmz -éaManBIObm d

nb f | dt l g& E J.
munol | 222 e88yBe ShEPSABARY, ) TS Lo Adenylat i on oi gnal 20
(nucl eoti des Z86G0IRRIR) meBddd mayenced foreagijusting thecaffiuityi of@n antibody and for
3204- 449 fl
act as hprasRtregPRE Al Y B (i Ghhoctab ARPo 8 Aty atering
pDb. 9TthE.cr2xaas\nﬁmroiﬂl}ng)Shé baldmtg dffimity AT &Polypegtidey s\, as204dntibady, teesed
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cxpr o5s! oIPTORACaRNBBNPETIRg ™t nEonFghy VERE frbhoditaithdsls Qs as flows.
agg I9 i LS l@Kﬁeadrl reoreGImiho aoigl peisitionx jpv the Q[IR]amfreplheed wgﬂntwm:bannnre (wach as 3, 4,

: : e uepc o -
egi ons: & Rl bt 10 Eyrmigaorr (e 1or rapey S gl adilE vy pbiinized
ﬁ 612); lmm’ﬁcﬁ’dlsEFFtﬁ? ggméret@s(smwnlbmruesleEclﬁﬂéjﬁ(ggMe embnd:'jnegltm\ma for every

or none si gna i.de (nucl
chain va 'b?@c'$8§ﬁ'88" '%‘\5 ¥<g§ )sef V)p‘eﬁ(ﬁ a%rp'ﬁg'jgh'{é%'ﬂgérs (f
t ant il ceadidsdere stib&tdutedat & 0 Gemieeally, the lib I

Sgp;aggn;w@gr o ia~ nal nucI ot| :se 193\3%%)30&% enhance rary;]&;;n
(nucl eotl'?fgéd 9’%"21?(1 RSty 8 "Bive g‘ﬁ'ﬁﬂlﬁgﬁ%ﬁ@% §§'§‘ %%8@@@? and
beta | actcwniasee G Aapdt zngan clgnese@iepmc{:mmcm thet dotrgse 3 @1 thediBary), Voot each
PED. 9 e lggsccg%me%ﬁgmndl -&:@ {Re \ﬁgdlety po%?piep%t?é) fldr o?lpeq' b‘f‘l"?d?ng target),

assn
2008/ 110&85863’01@&2@@8&110@&4@@& t%?samdBldacrraaeedﬁersmyblmﬂmg are idestifeefd. Methods

nonocl onal anti bad term ned usin rface
pl asnon ?‘E#@FFJHE’H"% "g YA HFﬂ&‘B?‘@"ﬂw‘rtQ&a“p. @‘gv@%ﬁg‘m‘%ﬁe way
of det er piefdrmmet hmr@fBlmweySW\!aSe prawbnlresamagcmaneﬂgms ovhicivBetebiis giffemehces
gﬁ?;?ﬁ%ﬁa@%b%@a%ﬁ t%_sfgf f(g)'ﬁg‘_lrﬁ %B\E’:oreeis Eagrttté ularly UéefBP Hen t%tartlng
ﬂi hrreézhyl amlmramsgy bmabmdla Maﬁgglwtytmmt HM fodex:lgrﬁm@)a ki df about 10 nM or

ydr oxysucci_ni m de accordjn 0 e su ier's
At ) body G Sreanina, ShaESleaaRe mlabmion e ook WhsrBR [k R dhplee.
4.0 or 5h@rewnd i njected over the activated chip at a concentration of
0. 005 /L. abl e fl.ow ti i ndi vi
channel 5. "o + BRYESAR HHRE e SRS hERT B pe Rt adipetlSht <Rl telisBogit
Z?go 3|00Qs§@%pEDl$3$\ IGJRI}[S‘EI\( 1FR|¢?mo'Eb%yC¢TGENV\/&HokHs°@:@Ch| uq[nbhmg, ﬂuq[rescence
et hanal am ne eration s a.solu n.cont al njn
5 Vo Baoe0H e pRERGE YR RGP0 SO TPy BARE Sresiogt Rt 4 stdbid'
ef fecti vgtoyésg ved the bound Apl. 40 peptide while keepl ng the
activity of on the chip. for over 200 .injectjon BS- P b
(0. 01M %EPES '"p‘-li?"’re gmbgdiqms P‘Rﬁ R4RTY amingReig Q?O‘b'”o‘t‘@@ rf?% %d;{'” 274i)1
15 was U%ﬁ%o@ﬁnédﬂé‘mn@%tﬁufﬁ@r\ml’h@ﬂ @l rhatarlaﬁarﬁlnecaard% (RARPATS recSthzadi
di lutions 1-10x estmntedl? Ul’lfl_ed 4.& ﬁ i% libgari
pepti de ﬂﬁ?ﬂeé@s\ﬁé?%t hpds seMe f"ﬁ}‘c“larﬁlq?sgf ef’dt?"fi@)}n is ganefatasqcral ibgyies

ti megqof o?—Q(oHésP?H‘@érﬂe%Hﬂb\dﬁn%nt&'dh@tfblce@?’ﬁ%I@tdwpéﬁﬁcﬁﬁhékﬁ)anaﬂded ), each
di ssociation rates (koff) were obtained simul taneo%%%Eée fittin

data to avith:aicampignityiaf 20imrmbrys tHalkkl arifg addharesy 3t every po '“0”)

In some embadiments, the library to be screened comprises substitutions in two or
more positions, which may be in the same CDR or in two or more CDRs. Thus, the library



10 B. Binding affinity of antibody 9TL and its variants to Apl.40
The ami no acid sequences of the heavy chain and |ight chain variable

regi ons ofnqp%' 9TL is shown in Figure 1. The bi ndi | P of
9TL anti body {%Qﬁg{szo determ ned usi ng both net hods of %?g@%pdes%b&}fﬁ .

descri bed above is shown in Table 2 below. Table 2. Binding affinity
of antibody 9TL and Fab fragment lcongpl/Ms) '<Of (1/S) KD (nM O9TL
mAb on CMb chip, A131.40 flowed onto it 4.25 x 106 3.89 x 104 0.9

Api .40 on SA chip, 9TL Fab flowed onto it 3.18 x 106 3.59 x 104 1.13

el ow Al To8sp B e FPEREgp o s PRirfor i BAoUR, PR Fbrb). phgP Simptise
are descrsubstitutien at twper naore pesifenrpisiwe coMmogTCORShd hbilihtin graaticompriss
o ey [ARBRaP S o/a R Rsof LA AR (B TARLE e Bufile or i
descri bedCRBsafbe substiitioATady bpieparsdi usingddw sedidaney gedonabSeege.g., Table 2
émoﬂg il%ga%ﬁggt%esqg@ %gﬁézﬁ)q%bgg)'or anti body 9TL vari ants.
The CDR may be CDRH3 and/or CDRL3. The CDR may be one or more of CDRLA,
CDRL2, CDRL3, CDRH1, CDRHZ, and/or CDRH3. The CDR may be a Kabat CDR, a
Chothia CDR, or an extended CDR. ' .
Candidates with improved binding may be sequenced, thereby identifying a CDR

10  substitution mutant which results in improved affinity (aiso termed an "improved"
substitution). Candidates that bind may also be sequenced,r thereby identifying a CDR
substitution which retains binding. ' : |

Multiple rounds of screening may be conducted. Fof example, candidates (each
comprising an amino acid substitution at one or more position of one or more CDR) with

15  improved binding are also useful for the design of a second library containing at least the
original and substituted amino acid at each improved CDR position (i.e., amino acid positio"n.
in the CDR at which a substitution mutant showed improved binding). Preparation, and.
screening or selection of this library is discussed further below.

Library scanning mutagenesis also provides a means for characterizing a CDR, in so

20 far as the frequency of clones with improved binding, the same binding, decreased binding
or no binding also provide inforrﬁation relating to the importance of each amino acid
position for the stability of the antibody-antigen complex. For example, if a position of the
CDR retains binding when changed to all 20 amino acids, that position is identified as a
position that is unlikely to be required for antigen binding. Conversely, if a position of CDR

25 retains binding in only a small percentage of substitutions, that position is identified as a
position that is important to CDR function. Thus, the library scanning mutagenesis methods
generate information regarding positions in the CDRs that can be changed to many
different amino acid (inciuding all 20 amino acids), and positions in the CDRs which cannot
be changed or which can only be changed to a few amino acids.

30 Candidates with improved affinity may be bombined in a second library, which
includes the improved amino acid, the original amino acid at that position, and may further
include additional substitutions at that position, depending on the complexity of the library
that is desired, or permitted using the desired screening or selection method. In addition, if
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desired, adjacent amino acid position can be randomized to at least two or more amino
acids. Randomization of adjacent amino acids may permit additional conformational
flexibility in the mutant CDR, which may in turn, permit or facilitate the introduction of a
larger number of improving mutations. The library may also comprise substitution at
positions that did not show improved affinity in the first round of screening.

The second library is screened or selected for library members with improved and/or
altered binding affinity using any method known in the art, including screening using
BlAcore surface plasmon resonance analysis, and selection using any method known in the
art for selection, including phage display, yeast dlsplay, and ribosome display.

The invention also encompasses fusion protelns comprising one or more fragments
or regions from the antibodies (such as 9TL and 6G) or polypeptides of this invention. In
one embodiment, a fusion polypeptide is provided that comprises at least 10 contiguous
amino acids of the variable light chain regioﬁ sand/or at least 10 amino acids of the variable
heavy chain region shown. In other embodiments, a fusion polypeptide is provided that
comprises at least about 10, at least about 15, at least about 20, at least‘about 25, orat
least about 30 contiguous amino acids of the variable light chain region; and/or at least
about 10, at least about 15, at least about 20, at least about 25, or at least about 30
contlguous amino acids of the variable heavy chain region. In another embodiment, the
fusion polypeptide comprises a light chain variable region and/or a heavy chain variable
region of 9TL or 6G. In another embodiment, the fusion polypeptide comprises one or more
CDR(s) of 9TL or 6G. In still other embodiments, the fusion polypeptide comprises COR H3
and/or CDR L3 of antibody 9TL or 6G. For purposes of this invention, an 9TL or 6G fusion
protein contains one or more 9TL or 6G antibodies, respectively and another amino acid
sequence to which it is not attached in the native molecule, for example, a heterologous
sequence or a homologous sequence from another region. Exemplary heterologous
sequences include, but are not limited toa "tag" such as a FLAG tag or a 6His tag. Tags
are well known in the art. '

A fusion polypeptide can be created by methods known in the ar, for example,
synthetically or recombinantly. Typically, the fusion proteins of this invention are made by
preparing an expressing a polynucleotide encoding them using recombinant methods
described herein, although they may also be prepared by other means known in the art,

including, for example, chemical synthesis.
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This invention also provides compositions comprising antibodies or polypeptides
conjugated (for example, linked) to an agent that facilitate coupling to a solid support (such
as biotin or avidin). For simplicity, reference will be made generally to antibodies with the
understanding that these methods épply to any of the Ap binding embodiments described
herein. Conjugation generally refers to linking these components as described herein. The
linking (which is generally fixing these components in proximate association at least for
administration) can be achieved in any number of ways. For example, a direct reaction
between an agent and an antibody is possible when each possesses a substituent capable
of reacting with the other. For example, a nucleophilic group, such as an amino or sulfhydryl
group, on one may be capable of reacting with a carbonyl-containing group, such as an
anhydride or an acid halide, or with an alkyl group containing a good leaving group (e.g.,a
halide) on the other. |

An antibody or polypeptide of this invention may be linked to a labeling agent
(alternatively termed “label”) such as a fluorescent molecule, a radioactive molecule or any
others labels known in the art. Labels are known in the art which generally provide (either
directly or indirectly} a signal. |
The invention also provides compositions (including pharmaceutical compositions) and kits
comprising antibody 9TL or 6G, and, as this disclosure makes clear, any or all of the |
antibodies and/or polypeptides describeﬁ herein. '

Anti-Ap peptide antibodies and polypeptides having impaired effector function

The methods of the invention use antibodies or polypeptides (including

pharmaceutical compositions comprising the antibodies or polypeptides) that specifically

bind to a B-amyloid (AB) peptide and have impaired effector function. The antibodies and

| polypeptides are further characterized by any (one or more) of the fbllowing characteristics:

(a) suppresses formation of amyloid plaques in a subject; (b) reduces amyloid plaques in
the eye of a subject; (c) treats, prevents, ameliorates one or more symptoms of ophthalmic
disease, including but not limited age-related macular degeneration (both dry and wet),
glaucoma, diabetic retinopathy (including macular edema) and other related retinal
degenerative diseases; (d) causes significant protection or recovery of retinal function; and
(e) causes significant preservation or restoration of visual acuity.

The antibodies and polypeptides described herein may exhibit a desirable safety
profile, for example, the compositions of ihe invention do not cause significant or

unacceptable levels or have a reduced level of any one or more of: bleeding in the brain
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vasculature (cerebral hemorrhage); meningoencephalitis (including changing magnetic
resonance scan); elevated white blood count in cerebral spinal fluid; central nervous system
inflammation.

As used herein, an antibody or a polypeptide having an "impaired effector function”
(used interchangeabiy with "immunologically inert” or "partially immdno!ogical[y inert") refers
to antibodies or polypeptides that do not have any effector function or have reduced activity
or activities of effector function (compared to antibody or polypeptide having an unmodified
or a naturally occurring constant region), e.g., having no activity or reduced activity in any
one or more of the following: a) triggering complement mediated lysis; b} stimulating
antibody-dependent cell mediated cytotoxicity (ADCC); and c) activating microglia. The
effector function activity may be reduced by about any of 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, 95%, 99%, and 100%. in some embodiments, the antfbody binds to a

~ beta-amyloid peptide without triggering significant complen'ient dependent lysis, or cell

mediated destruction of the target. For example, the Fc receptor binding site on the
constant region may be modified or mutated to remove or reduce binding affinity to certain
Fe receptors, such as FcyRI, FeyRH, and/or FeyRIIl. For simplicity, reference will be made
to antibodies with the understanding that embodiments alsa™apply to polypeptides. EU
numbering system (Kabat et al., Sequences of Proteins of Inmunological Interest; 5th ed.
Public Health Service, National Institutes of Healthy, Bethesda, Md., 1991) is used to
indicate which amino acid residue(s) of the constant region {e.g., of an 1gG antibody) are
altered or mutated. The numbering may be used for a specific type of antibody (e.g., IgGG1)
or a species (e.g., human) with the understanding that similar changes caﬁ be-made across
types of antibodies and species. | ‘

In some embodiments, the antibody that specifically binds to the an Ap peptide
comprises a heavy chain constant region having impaired effector function. The heavy
chain constant region may have naturally occurring sequence or is a variant. In some
embodiments, the amino acid séquence of a naturally occurring heavy chain constant
region is mutated, e.g., by amino acid substitution, insertion and/or deletion, whereby the
effector function of the constant region is impaired. In some embodiments, the N-
glycosylation of the Fc region of a heavy chain constant region may aiso be changed, e.g.,
may be removed completely or partially, whereby the effector function of the consta_nt

region is impaired.
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In some embodiments, the effector function is impaired by removing N-glycosylation
of the Fc region (e.g., in the CH 2 domain of IgG) of the anti-AB peptide. In some
embodiments, N-glycosylation of the Fc region is removed by mutating the glycosylated
amino acid residue or flanking residues that are part of the glycosylation recognition
sequence in the constant region. The tripeptide sequences asparagine-x-serine (N-X-8),
asparagine-X-threonine (N-X-T) and asparagine-X-cysteine (N-X-C), where X is any amino
acid except proline, are the recognition sequences for enzymatic attachment of the
carbohydrate moiety to the asparagine side chain for N-glycosylation. Mutating any of the
amino acid in the tripeptide sequences in the constant region yields an aglycosylated 1gG.
For example, N-glycosylation site N297 of human IgG1 and 19G3 may be mutated to A, D,
Q, K, or H. See, Tao et al., J. Immunology 143: 25695-2601 (1989); and Jefferis et al.,
Immunological Reviews 163:59-76 (1998). It has been reported that human IgG1 and 1gG3
with substitution of Asn-297 with Gln, His, or Lys do not bind {o the human FeyRI and do not
activate complement with C1q binding ability completely lost for IgG1 and dramatically
decreased for 1gG3. In some embodiments, the amino acid N in the tripeptide sequences is
mutated to any one of amino acid A,C, D, E, F, G, H, L K, L, M, P, QR, 8T, V W, Y. In
some embodiments, the amino acid N in the tripeptide sequences is mutated to a
conservative substitution. In some embodiments, the amino acid X in the tripeptide
sequences is mutated to proline. In some embodiments, the amino acid S in the tripeptide
sequences is mutated to A, D, E, F, G, H, I, K, L, M, N, P, Q, R, V, W, Y. In some
embodiments, the amino acid T in the tripeptide sequencés is mutatedto A, D, E,F, G, H, |,
K.LMNPQR VWY In some embodiments, the amino acid C in the tripeptide
sequences is mutated to A, D, E, F, G, H, 1, K, L, M,N,P, Q,R, V, W, Y. In some
embodiments, the amino acid following the tripeptide is mutated to P. Insome.
embodiments, the N-glycosylation in the constant region is removed enzymatically (such as
N-glycosidase F as described in Example 3, endoglycosidase F1, endoglycosidase F2,
endoglycosidase F3, and englycosidase H). Removing N-glycosylation may also be
achieved by producing the antibody in a cell line having deﬂciéncy'for N-glycosylation.
Wright et al., J Immunol. 160(7):3393-402 (1998).

In some embodiments, amino acid residue interacting with oligosaccharide attached
to the N-glycbsylation site of the constant region is mutated to reduce binding affinity to
FcyRI. For example, F241, V264, D265 of human IgG3 may be mutated. See, Lund et al.,
J. immunology 157:4963-4969 (1996). ‘
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In some embodiments, the effector function is impaired by modifying regions such as 233-
236, 297, and/or 327-331 of human IgG as described in PCT WO 99/58572 and Armour et
al., Molecular Immunology 40: 585-593 (2003); Reddy et al., J. Immunology 164:1925-1933
(2000). Antibodies described in PCT WO 99/58572 and Armour et al. comprise, in addition
to a binding domain directed at the target molecule, an effector domain having an amino
acid sequence substantially homolegous to all or part of a constant region of a human
immunoglobulin heavy chain. These antibodies are capable of binding the target molecule
without triggering significant complement dependent lysis, or cell-mediated destruction of
the target. In some embodiments, the effector domain has a reduced affinity for FcyRI,
FcyRlla, and FeyRIll. In some embodiments, the effector domain is capable of specifically
binding FcRn and/or FcyRIlb. These are typically based on chimeric domains derived from
two or more human immunoglobulin heavy chain C42 domains. Antibodies modified in this
manner are particularly suitable for use in chronic antibody therapy, to avoid inflammatory
and other adverse reactions to conventional antibody therapy. In some embodiments, the
heavy chain constant region of the antibody is a human heavy chain IgG1 with any of the
following mutations: 1) A327A330P331 to G32753308331; 2) E233L234L.235G236 to
P233V234A235 with G236 deleted; 3) E233L234L235 to P233V234A235; 4)
E2331L234L.235G236A327A330P331 to P233V234A235G3275330S331 with G236 deleted,;
5) E233L234|.235A327A330P331 to P233V234A235(332783303331; and 6) N297 to A297
or any other amino acid except N. In some embodiments, the heavy chain constant region
of the antibody is a human heavy chain IgG2 with the following mutations: A330P331 to
$3308331. In some embodiments, the heavy chain constant region of the antibody is a
human heavy chain IgG4 with any of the following mutations: E233F234L235G236 to
P233V234A235 with G236 deleted; E233F234L235 to P233V234A235; and S228L.235 to
P228E235. '

The constant region of the antibodies may also be modified to impair complement
activation. For example, complefnent activation of IgG antibodies following binding of the
C1 component of complement may be reduced by mutating amine acid residues in the
constant region in a C1 binding motif (e.g., C1q binding motif}. It has been reported that
Ala mutation for each of D270, K322, P329, P331 of human IgG1 significantly reduced the
ability of the antibody to bind to C1q and activating.complement. For murine lgG2b, C1q
binding motif constitutes residues E318, K320, and K322. |dusogie et al., J. Immunology
164:4178-4184 (2000); Duncan et al., Nature 322: 738-740 (1988).



L94Q 3. 18x105 6. 80x10-3 21.38 M L94G 3. 18x105 7.80x103 24. 53

MLO

10

15

20

25

30

L945 3. 18x105 8. 30x10-3 26.10 M1
WO 2008/110885 PCT/1B2008/000436

- 48 -

Clg binding motif E318, K320, and K322 identified for murine 1gG2b is believed to be
common for other antibody isotypes. Duncan et al., Nature 322: 738-740 (1988). Clq
binding activity for IgG2b can be abolished by replacing any one of the three specified
residues with a residue having an inappropriate functionality on its side chain. It is not
necessary to replace the ionic residues only with Ala to abolish Clq binding. It is also
possible to use other alkyl-substituted non-ionic residues, such as Gly, lle, Led.‘ or Val, or
such aromatic non-polar residues as Phe, Tyr, Trp and Pro in place of any one of the three
residues in order to abolish Clg binding. In addition, it is also be possible to use such polar
non-ionic residues as Ser, Thr, Cys, and Met in place of residues 320 and 322, but not 318,
in order to abolish Clg binding activity. |

The invention also provides antibodies having impaired effector function wherein the
antibody has a maodified hinge region. Binding affinity of human IgG for its Fc receptors can
be modulated by modifying the hinge region. Canfield et al., J. Exp. Med. 173:1483-1491
(1991); Hezareh et al., J. Virol. 75:12161-12168 (2001); Redpath et al., Human Immunology
59:720-727 (1998). Specific amino acid residues may be mutated or déleted. The modified.
hinge region may comprise a complete hinge region derivéd from an antibbdy of different
antibody class or subclass from that of the CH1 domain. For example, the constant domain
(CH1) of a class IgG antibody can be attached to a hinge region of a class IgG4 antibody.
Alternatively, the new hinge region may comprise part of a natural hinge or a repeating unit
in which each unit in the repeat is derived from a natural hinge region. In some
embodiments, the natural hinge region is altered by converting one or more cysteine
residues into a neutral residue, such as alanine, or by converting suitably placed residues
into cysteine residues. U.S. Pat. No.5,677,425. Such alterations are carried out using art
recognized protein chemistry and, preferably, genetic engineering technigues and as
described herein.

Polypeptides that specifically bind to an Ap peptide and fused to a heavy chain
constant region having impaired effector function may also be used for the methods
described herein. In some embod_iments, the polypeptide comprises a sequence derived
from antibody 9TL or its variants shown in Table 3. In some embodiments, the polypeptide
is derived from a single domain antibody that binds to an AR peptide. Single domain
antibodies can be generated using methods known in the art. Omidfar et al., Tumour Biol.
25:296-305 (2004); Herring et al., Trends in Biotechnology 21:484-489 (2003).
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In some embodiments, the antibody or polypeptide is not a F(ab'); fragment. In
some embodiments, the antibody or polypeptide is not a Fab fragment. In some
embodiments, the antibody or polypeptide is not a single chain antibody scFv. In some
embodiments, the antibody or polypeptide is a PEGylated F(ab'), fragment. In some
embodiments, the antibody or polypeptide is a PEGylated Fab fragment. In some
embodiments, the antibody or polypeptide is a PEGylated single chain antibody scFv.

Other methods to make antibodies having impaired effector function known in the art
may also be used. '

Antibodies and polypeptides with modified constant regions can be tested in one or
more assays to evaiuate level of effector function reduction in biclogical activity compared
to the starting antibody. For example, the ability of the antibody or polypeptide with an
altered Fc region to bind complement or Fc receptors (for example, F¢ receptprs on
microglia), or altered hinge region can be assessed using the assays disclosed herein as
well as any art recognized assay. PCT WO 99/58572; Armour et al., Molecufar
Immunology 40. 585-593 (2003); Reddy et al., J. Immunology 164:1925-1933 (2000); Song;
et al., Infection and Immunity 70:5177-5184 (2002). |

In some embodiments, the antibody that specifically binds to -amyloid peptide is a
polyclonal antibody. In some embodiments, the antibody is a monoclonal antibody. In
some embodiments, the antibody is a human antibody. [n some embodiments, the
antibody is a chimeric antibody. In some embodiments, the antibody is a humanized
antibody. Insome embodiments; the antibody'is a primatized antibody. See, e.g., Yocum
et al., J. Rheumatol. 25:1257-62 (1998); Bugelski et al., Human & Experimental Toxicoloy
19:230-243 (2000). In some embodiments, the antibody is deimmunized by mutation so
that the antibody does not activate human immune system. See, e.g., Nanus, et al., J.
Urology 170:584-S89 (2003).

As used herein, AB peptide includes any fragments of the enzymatic cleavage
products of amyloid precursor protein. For example, AB peptide includes any fragments of
APB1.0, AP1.42, OF AP1.4s; and peptides which are truncated with various number of amino
acids at the N-terminus or the C-terminus of AB14o, AB1.4z2, or AB14a. Amino acid numbering
used herein is based on the numbering for AB1-43 (SEQ ID NO:17). '

In some embodiments, the antibody or polypeptide specifically binds to an epitope
within residues 1-16 of Ap peptide. In some embodiments, the antibody or polypeptide

specifically binds to an epitope within residues 16-28 of Ap peplide. In some erhbod_imehts,
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the antibody or polypeptide specifically binds to an epitope within residues 28-40 of ABi4o
peptide. In some embodiments, the antibody or polypeptide specifically binds to an epitope
within residues 28-42 of ABs.4z peptide. In some embodiments, the antibody or polypeptide
specifically binds to an epitope within residues 28-43 of AB1.43 peptide. In some

5 embodiments, the antibody or polypeptide specifically binds to an AB peptide without
binding to full-length amyloid precursor protein (APP). In some embodiments, the antibody
or the polypeptide specifically binds to the aggregated form of AR without binding to the
soluble form. In some embodiments, the antibody or the polypeptide specifically binds to
the soluble form of AB without binding to the aggregated form. In some embodiments, the

10  antibody or the polypeptide specifically binds to both aggregated form and soluble forms of
AB. Antibodies that bind to various aggregated form of AB.are known in the art, for
example, antibodies that bind to amyloid beta-derived diffusible ligands (ADDLs}, antibodies
that bind to amyloid fibrils and/or deposit. WO 03/104437; U.S. Pub. No. 2003:’0147887; .
U.S. Pub. No. 2004/0219146.

15 In some embodiments, the antibbdy or polypeptide comprises one, two, or three
CDRs from the 3D6 immunoglobulin light chain (SEQ ID NO:2 in U.S. Pub. Nos.
2003/0165496, or 2004/0087777), and/or one, two, or three CDRs from the 3D6
immunoglobulin heavy chain (SEQ ID NO:4 in U.S. Pub. Nos. 2003/01654986, or
2004/0087777). In some embodiments, the antibody or polypeptide comprises a variable

20 heavy chain region as set forth in SEQ ID NO:8 in U.8. Pub. No. 2003/0165496 and a
variable light chain region as set forth in SEQ ID NO:5 in U.S. Pub. No. 2003/0165496. in
some embodiments, the antibody or polypeptide comprises a variable heavy chain region
as set forth in SEQ ID NO:12 in U.S. Pub. No. 2003/0165496 and a variable light chain
region as set forth in SEQ ID NO:11 in U.S. Pub. No. 2003/0165496. In some

25 embodiments, the antibody or polypeptide comprises one, two, or three CDRs from the
10D5 immunoglobulin light chain (SEQ ID NO:14 in U.S. Pub. Nos. 2003/0165496, or
2004/0087777), and/or one, two, or three CDRs from the 10D5 immunogiobulin heavy
chain (SEQ ID NO:16 in U.S. Pub. Nos. 2003/0165496, or 2004/0087777).

In some embodiments, the antibody or polypeptide specifically binds to an

30 epitope within residues 33-40 of AB1.40. In some embodiments, the antibody or

polypeptide specifically binds to an epitope on ABi.4 that includes amino acid 35-40. In

some embodiments, the antibody or polypeptide specifically binds to an epitope on Af.
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40 that includes amino acid 36-40. In some embodiments, the antibody or polypeptide
specifically binds to an epitope on AB1.4 that includes amino acid 39 and/or 40. In some
embodiments, the antibody or polypeptide specifically binds to AP4.4¢ but does not
specifically bind to ABi42 and/or ABs.4a. In some embodiments, the antibody or
polypeptide is antibody 9TL or an antibody or a polypeptide derived from 9TL described
herein. In some embodiments, the antibody or polypeptide competitively inhibits binding
of antibody 9TL and/or antibody or polypeptide derived from 9TL to AB40. In some
embodiments, the antibody is not antibody 2286 described in PCT WO 2004/032868. In
other embodiments, the the antibody or polypeptide is antibody 6G or an antibody or a
polypeptide derived from 6G described heréin. In some embodiments, the antibody or
polypeptide competitively inhibits binding of antibody 6G and/or antibody or polypeptide
derived from 6G to ABi.s0 and AB1.42. In some embodiments, the antibody is not
antibody 2294 described in US 2004/0146512 and WO 04/032868. As described in
W02006118959, antibody 2294 binds to an epitope very similar to antibody 6G.

Methods of making antibodies and polypeptides are known in the art and described
herein. " ‘

. Competition assays can be used to determine whether two antibodies bind the same
epitopé by recognizing identical or sterically overlapping epitopes or one antibody
competitively inhibits binding of another antibody to the antigen. These assays are knoWn
in the art. Typically, antigen is immobilized on a multi-well plate and the ability of unlabeled
antibodies to block the binding of labeled antibodies is measured. Common labels for such
competition assays are radioactive labels or enzyme labels.

Polynuclectides, vectors and host cells

The invention also provides isolated polynucleotides encoding the antibodies and
polypeptides of the invention (including an antibody comprising the polypeptide sequences
of the light chain and heavy chain variable regions shown in Figures 1 and 8), and vectors
and host cells comprising the polynucleotide.

Accordingly, the invention provides polynucleotides (or compositions, including
pharmaceutical compositions), comprising polynucieotides encoding any of the following:
(a) antibody 9TL or 6G or their variants shown in Tables 3 and 8: (b) a fragment or a region
of antibody 9TL or 6G or its variants shown in Tables 3 and 8; (¢} a light chain of antibody
9TL or 6G or their variants shown in Tables 3 and 8; (d) a heavy chain of antibody QTL or
6G or their variants shown in Tables 3 and 8; {(e) one or more variable region(s) from a light
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chain and/or a heavy chain of antibody 9TL or 6G or their variants shown in Tables 3 and 8;
{f) one or more CDR(s) (one, two, three, four, five or six CDRs} of antibody 9TL or 6G or
their variants shown in Tables 3 and 8; (g) CDR H3 from the heavy chain of antibody 9TL or
6G; (h) CDR L3 from the light chain of antibody 9TL or 6G or their variants shown in Tables
3 and 8; (i) three CDRs from the light chain of antibody 9TL or 6G or their variants shown in
Tables 3 and 8; {j) three CDRs from the heavy chain of antibody 9TL or 6G or their variants
shown in Tables 3 and 8; (k) three CDRs from the light chain and three CDRs from the
heavy chain, of antibody 6G or its variants shown in Tables 3 and 8; and (l) an antibody
comprising any one of (b) through (k). 1In some embodiments, the polynucleotide comprises
either or both of the polynucleotide(s) shown in SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:
34; and SEQ |D NO:35. | |

'In another aspect, the invention provides polynucleotideé encoding any of the
antibodies (including antibody fragments) and polypeptides described herein, such as
antibodies and polypeptides having impaired effector function. Polynucleotides can be

“made by procedures known in the art.

In another aspect, the invention provides compositions (such as a pharmaceutical
compositions) comprising any of the polynucleotides of the invention. In some
embodiments, the composition comprises an expression vector comprising a polynucleotide
encoding the 9TL antibody as described herein. In other embodiment, the composition
comprises an expression vector comprising a polynucleotide encoding any of the antibodies
or polypeptides described herein. In still other embodiments, the composition comprises
either or both of the polynucleotides shown in SEQ ID NO:9 and SEQ ID NO:10.
Expression vectors, and administration of polynucleotide compositions are further
described herein.

7 in another aspect, the invention provides a method of making any of the
poiynucleotides described herein.

Palynucieotides complementary to any such sequences are also encompassed by
the present invention. Polynucieotides may be single-stranded (coding or antisense) or
double-stranded, and may be DNA (genomic, cDNA or synthetic) or RNA molecules. RNA
molecules include HnRNA molecules, which contain introns and correspond to a DNA
molecule in a one-to-one manher, and mRNA molecules, which do not contain introns.

Additional coding or non-coding sequences may, but need not, be present within a .
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polynucleotide of the present invention, and a polynucleotide may, but need not, be linked
to other molecules and/or support materials.

Polynucleotides may comprise a native sequence (i.e., an endogenous sequence
that encodes an antibody or a portion thereof) or may comprise a variant of such a
sequence. Polynucleotide variants contain one or more substitutions, additions, deletions
and/or insertions such that the immunoreactivity of the encoded polypeptide is not
diminished, relative to a native immunoreactive molecule. The effect on the
immunoreactivity of the encoded polypeptide may generally be assessed as described
hetein. Variants preferably exhibit at least about 70%°identity, more preferably at least
about 80% identity and most preferably at least about 90% identity to a polynucleotide
sequence that encodes a native antibody or a portion thereof.

Two polynucleotide or polypeptide sequences are said to be "identical" if the
sequence of nucleotides or amino acids in the two sequences is the same when aligned for
maximum correspondence as described below. Comparisons between two sequences are
typically performed by comparing the sequences over a comparison window to identify and
compare local regions of sequence similarity. A "comparison window" as used herein,
refers fo a segment of at least about 20 contiguous positions, usually 30 to about 75, 40 to
about 50, in which a sequence may be compared to a reference sequence of the same
number of contiguous positions after the two sequences are optimally aligned.

Optimal alignment of sequences for comparison may be conducted using the
Megalign program in the Lasergene suite of bicinformatics software (DNASTAR, Inc.,
Madison, WI), using default parameters. This program embodies several alignment
schemes described in the following references: Dayhoff, M.O. (1978) A mode] of
evolutionary change in proteins - Matrices for detecting distant relationships. In Dayhoff,
M.O. (ed.) Atlas of Protein Sequence and Structure, National Biomedical Research
Foundation, Washington DC Voi. 5, Suppl. 3, pp. 345-358; Hein J., 1990, Unified Approach
to Alignment and Phylogenes pp. 626-645 Methods in Enzymology vol. 183, Academic
Press, Inc., San Diego, CA; Higgins, D.G. and Sharp, P.M., 1989, CABIOS 5:151‘-153;
Myers, E.W. and Muller W., 1988, CABIOS 4:11-17; Robinson, E.D., 1971, Comb. Theor.
11:105; Santou, N., Nes, M., 1987, Mol. Biol, Evol. 4:406-425; Sneath, P.H.A. and Sokal,
R.R., 1973, Numerical Taxonomy the Principles and Practice of Numerical Taxonomy,
Freeman Press, San Francisco, CA; Wilbur, W.J. and Lipman, D.J., 1983, Proc. Natl, Acad.
Sci. USA 80:726-730.
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Preferably, the "pércentage of sequence identity” is determined by comparing two
optimally aligned sequences over a window of comparison of at least 20 positions, wherein
the portion of the polynucleotide or polypeptide sequence in the comparison window may
comprise additions or deletions (i.e. gaps) of 20 percent or less, usually 5 to 15 percent, or
10 to 12 percent, as compared to the reference sequences (which does not comprise
additions or deletions) for optimal alignment of the two sequences. The percentage is
calculated by determining the number of positions at which the identical nucleic acid bases
or amino acid residue occurs in both sequences to yield thé number of matched positions,
dividing the number of matched positions by the total number of positions in the reference
sequence (i.e. the window sizé) and muitiplying the results by 100 to yield the percentage
of sequence identity. ] '

"Variants may also, or alternatively, be substantially homologous to a native gene, or
a portion or complement thereof. Such polynucleotide variants are capable of hybridizing
under moderately stringent conditions to a naturally occurring DNA sequence encoding a

native antibody {or a complementary sequence).

Suitable “moderately stringent conditions” include prewashing in a solution of 5 X
SSC, 0.5% SDS, 1.0 mM EDTA (pH 8.0); hybridizing at 50°C-65°C,-5 X SSC, overnight;
followed by washing twice at 65°C for 20 minutes with each of 2X, 0.5X and 0.2X 8SC
containing 0. 1 % SDS, | | -

As used herein, "highly stringent conditions” or "high stringency conditions" are those
that: (1) employ low ionic strength and high temperature for washing, for example 0.015 M
sodium chloride/0.0015 M sodium citrate/0.1% sodium dodecyl sulfate at 50°C; (2) employ
during hybridization a denaturing agent, such as formamide, for example, 50% (viv)
formamide with 0.1% bovine serum albumin/0.1% Ficoll/0.1% polyvinyipyrrolidone/50mM
sodium phosphate buffer at pH 6.5 with 750 mM sodium chioride; 756 mM sodium citrate at
42°C; or (3) employ 50% formamide, 5 x SSC {0.75 M NacCl, 0.076 M sodium citrate), 50
mM sodium phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x Denhardt's solution,
sonicated salmon sperm DNA (50 pg/ml), 0.1% SDS, and 10% dextran sulfate at 42°C, with
washes at 42°C in 0.2 x SSC (sodium chloride/sodium citrate) and 50% formamide at 55°C,
followed by a high-stringency wash consisting of 0.1 x SSC containing EDTA at 55°C. The
skilied artisan.will recognize how to adjust the temperature, ionic strength, etc. as

necessary to accommodate factors such as probe length and the like.
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It will be appreciated by those of ordinary skill in the art that, as a resuit of the
degeneracy of the genetic code, there are many nucleotide sequences that encode a
polypeptide as described herein. Some of these polynucleotides bear minimal homology to.
the nucleotide sequence of any native gene. Nonetheless, polynucleotides that vary due to
differences in codon usage are specifically contemplated by the present invention. Further,
alleles of the genes comprising the polynucleotide sequences provided herein are within
the scope of the present invention. Alleles are endogenous genes that are altered as a
result of one or more mutations, such as deletions, additions and/or substitutions of
nucleotides., The resulting mRNA and protein may, but need not, have an altered structure
or function. Alleles may be identified using standard techniques (such as hybridization,
amplification and/or database sequence comparison).

The polynucleotides of this invention can be obtained using chemical synthesis,
recombinant methods, or PCR. Methods of chemical polyn'ucleotide synthesis are well
known in the art and need not be described in detail herein. One of skill in the art can use
the sequences provided herein and a commercial DNA synthesizer to produce a desired
DNA sequence. |

RNA can be obtained by using the isolated DNA in an appropriate vector and
inserting it into a suitable host cell. When the cell replicates and the DNA'is transcribed into
RNA, the RNA can then be isolated using methods well known.to those of skill in the art, as
set forth in Sambrook et al., (1989), for example. '

Suitable cloning vectors may‘be constructed according to standard techniques, or
may be selected from a large number of cloning vectors available in the art.

Expression vectors generally are replicable polynucleotide constructs that contain a
polynucleotide according to the invention. It is implied that an expression vector must be
replicable in the host cells either as episomes or as an integral part of the chromosomal
DNA. Suitable expression.vectors include but are not limited to plaémids, yiral vectors,
including adenoviruses, adeno-associated viruses, retroviruses, cosmids, and expression
vector(s) disclosed in PCT Publication No. WO 87/04462.

The vectors containing the polynucleotides of interest can be introduced into the host
cell by any of a number of appropriate means, including electroporation, transfection
employing calcium chloride, rubidium chloride, calcium phosphate, DEAE-dextran, or other
substances; microprojectile bombardment; lipofection; and infection {e.g., where the veclor

is an infectious agent such as vaccinia virus).
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The invention also provides host cells comprising any of the polynucleotides
described herein. Any host cells capable of over-expressing heterologous DNAs can be
used for the purpose of isolating the genes encoding the antibody, polypeptide or protein of
interest. Non-limiting examples of mammalian host cells include but not limited to COS,
Hela, and CHO cells. See also PCT Publication No. WO 87/04462. Suitable non-
mammalian host cells include prokaryotes (such as E. coli or B. subfiliis) and yeast (such as
S. cerevisae, S. pombe; or K. lactis). Preferably, the host cells express the cDNAs at a
level of about 5 fold higher, more preferably 10 fold higher, even more preferably 20 fold
higher than that of the corresponding endogenous antibody or protein of interest, if present,
in the host cells. Screening the host cells for a specific binding to AB1.49 is effected by an
immunoassay or FACS. A cell overexpressing the antibody or protein of interest can be
identified. _ '
Diagnostic uses of 9TL or 6G derived antibodies and anti-Af antibodies having impaired
effector function _

Antibody 9TL or 6G which binds to C-terminus of one or more Ap peptide may be
used to identify or detect the presence or absence of the targeted AB in the eye. For
simplicity, reference will be made generally tlo 9TL or 6G antibodies with the understandinQ
that these methods apply to any of AB binding embodiments (such as polypeptides)
described herein. Detection generally involves contacting a biological sample with an
antibody described herein that binds to AB1.40 and the formation of a complex between ABs.
10 and an antibody (e.g., 9TL) which binds specifically to AB1.40. The formation of such a
complex can be in vitro or in vivo. The term “detection” as used herein includes qualitative
and/or quantitative detection (measuring levels) with or without reference to a control.

Any of a variety of known methods can be used for detection, including, but not
limited to, immunoassay, using antibody that binds the polypeptide, e.g. by enzyme-linked
immunosorbent assay (ELISA), radioimmunoassay (RIA) and the like; and functional assay
for the encoded polypeptide, e.g. binding activity or enzymatic assay. In some
émbodiments. the antibody is detecfably labeled. Other embhodiments are known in the art
and described herein.

Antibodies and polypeptides of the invention can be used in the detection, diagnosis
and monitoring of an ophthalmic disease, condition, or disorder having altered or aberrant
AB or BAPP expression. Thus, in some embodiments, the invention provides methods

comprises contacting a specimen (sample) of an individuat suspected of having altered or
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aberrant AP expression in the eye with an antibody or polypeptide of the invention and
determining whether the level of the A peptide differs from that of a control or comparison
specimen. In other embodiments, the invention provides methods comprisés contacting a
specimen (sample) of an individual and determining level of the Ap expression.

For diagnostic applications, the antibody may be labeled with a detectable moiety
including but not limited to radioisotopes, fluorescent labels, and various enzyme-substrate

labels. Methods of conjugating labels to an antibody are known in the art. In other

~ embodiment of the invention, antibodies of the invention need not be labeled, and the

presence thereof can be detected using a labeled antibody which binds to the antibodies of
the invention. _ .

The antibodies of the presént invention may be employed in any known assay
method, such as corhpetitive binding assays, direct and indirect sandwich assays, and
imnﬁqnoprecipitation assays. Zola, Monoclonal Antibodies: A Manual of Technigues,
pp.147-158 (CRC Press, Inc. 1987).

The antibodies may also be used for in vivo diagnostic assays, such as in vivo
imaging. . Generally, the antibody is labeled with a radionuctide (such as ''"in, *T¢, "C,
131, 125 o1 3H) so that the cells or tissue of interest can be localized using
immunoscintiography. 7 |
The antibody may also be used as staining reagent in pathology, following techniques well

. known in the art.

Anti-AB antibodies having impaired effector function may be used for measuring
retina function for diagnosis of subject at risk of or diagnosed with a retina-related
degenerative ophthalmic'disease, and assessing progress of any treatment and disease
stage. In some embodiments, an anti-Ap antibody having impaired effector function is
administered to a subject, and level of Ap in the plasma is measured, whereby an increase
in plasma Ap indicates presence and/or Ievel\ of brain amyloid burden in the subject. These
methods may be used to monitor effectiveness of the treatment and disease stage and to
determine fulure dosing and frequency. Antibodies having impaired effector function may
have a better safety profile and provide advantage for these diagnostic uses.

Methods of using anti-Af antibody for therapeutic purposes

The antibodies (including polypeptides), polynucleotides, and phamiéceutical

compositions described herein can be used in methods for treating, preventing and

inhibiting the developmeht of an ophthalmi¢ disease characterized by retina-related
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degeneration. The methods comprise administering to the subject an effective amount of
an antibody that specifically binds to the protein or the protein deposit or a polynucleotide
encoding the antibody, wherein the antibody has impaired effector function.

The antibodies (including polypeptides), polynucleotides, and pharmaceutical
compositions described herein can be used in methods for treating, preventing and
inhibiting the development of age-related macutar degeneration, and other ophthalmic
diseases such as age-related macular degeneration (both wet and dry), glaucoma, diabetic
retinopathy (including diabetic macular edema), ruptures in Bruch’s membrane, myopic
degeneration, ocular tumors and other related retinal degenerative diseases. Such
methods comprise administering the antibodies, polypeptides, or polynucleotides, or a
pharmaceutical composition to the subject. In prophylactic applications, pharmaceutical
compositions or medicaments are administered to a patient susceptible to, or otherwise at

risk of, the ophthalmic disease in an amount sufficient to eliminate or reduce the risk, lessen

the severity, or delay the outset of the disease, including biochemical, histological and/or
behavioral symptoms of the disease, its complications and intermediate pathological
phenotypes presenting during development of the disease. In therapeutic applications,
compositions or medicaments are administered to a patient suspected of, or already
suffering from such a disease in amount sufficient to cure, or at least partially arrest, the
symptoms of the disease (biochemical, histologicél and/or behavioral), including its
complications and intermediate pathological phenotypes in development of the disease.

Complications and intermédiate patholdgical phenofypes of age-related macular
degeneration include thick diffuse sub-retinal pigment ipthelium (RPE) deposits, lip-rich
drusen-like deposits, thickening of Bruch’s membrane, patchy regions of RPE atrophy and
choroidal neovascularization. |

The invention also provides methods of delaying development of retina degeneration
and/or its symptoms in a subject comprising administering an effective dosage of a
pharmaceutical composition comprising an antibody, a polypeptide, or a polynucleotide
described herein to the subject. '

This invention also provides methods of recovering or protecting retinal function ina
subject comprising administering an effective dose of a pharmaceutical composition
comprising an antibody, a polypeptide, or a polynucieotide described herein described herein

to the subject.
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This invention also provides methods of reducing amyloid plaques and/or reducing
or slowing Ap accumuiation in the retina of a subject comprising administering an effective
dose of a pharmaceutical composition comprising an antibody, a polypeptide, or a
polynuclectide described herein to the subject.

5 This invention also provides methods of removing or clearing amyloid plaques and/or
AR accumulation in the retina of a subject comprising administering an effective dose of a
pharmaceutical composition comprising an antibody, a polypeptide, or a polynucleotide
described herein to the subject. In some embodiments, the amyloid plaques are in the brain
of the subject.

10 This invention also provides methods of reducing A} peptide in retinal tissue, inhibiting
and/or reducing accumulation of Ap peptide in retinal tissue, comprising administering an
effective dose of a pharmaceutical composition coniprising an antibody, a polypeptide, or a
polynucleotide described herein to the subject. AB polypeptide may be in soluble,
oligomeric, or deposited form. Oligomeric form of A may be composed of 2-50 Af

15  polypeptides, which can be a mixture of full length 1-40 and 1-42 peptides and/or any
truncated version of the these peptides.

The invention also provides methods of improv'ing or reversing retinal degeneration
in ophthalmic diseases, comprising administering an effective dosage of a pharmaceutical
composition comprising an antibody, a polypeptide, or a polynucleotide described herein to

20 the subject. -

The invention also provides methods for treating or preventing diseases associated
with retinal degeneration, comprising administering to the subject an effectivé dosage of a
pharmaceutical composition comprising an antibody that specifically binds to a beta-
amyloid peptide or an aggregated form of a beta-amyloid peptide, wherein the antibody

25 comprises an Fc region with a variation from a naturally occurring Fc region, wherein the
variation results in impaired effector function, whereby the administration of the antibody
causes less cerebral microhemorrhage than administration of an antibody without the
variation.

The'methods described herein (including prophylaxis or therapy) can be

30 accomplished by a single direct injection at a single time point or multiple time points to a
single or multiple sites. Administration can also be nearly simultaneous to multiple sites.
Frequency of administration may be determined and adjusted over the course of therapy,

and is based on accomplishing desired results.- In some cases, sustained continuous
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release formulations of antibodies {(including polypeptides), polynucleotides, and
pharmaceutical compositions of the invention may be appropriate. Various formulations
and devices for achieving sustained release are known in the art.

Patients, subjects, or individuals include mammals, such as human, bovine, equiné,

5 canine, feline, porcine, and ovine animals. The subject is preferably a human, and may or
may not be afflicted with disease or presently show symptoms. The present methods can
be administered prophylactically to the general population without the need for any
assessment of the risk of the subject patient. The present methods are useful for
individuals who do have a known genetic risk of age-related macular degeneration. Such

10  individuals include those having relatives who have experienced the disease, and those -
whose risk is determined by analysis of genetic or biochemical markers.

‘The pharmaceutical composition that can be used in the above methods include, any
of the antibodies, polypeptides, and/or polynucleotides described herein. In some
embodiments, antibody is antibody 9TL or 6G or their variants shown in Tables 3 and 8. In

15 some embodiments, the antibody is an antibodj that specifically binds to an AB peptide and
comptises a constant region having impaired effector function. |

Administration and Dosage
The antibody is preferably administered to the mammal in a carrier; preferably a

pharmaceutically-acceptabie carrier. Suitable carriers and their formulations are describedl in
20 Remington's Pharmaceutical Sciences, 18th edition, A. Gennaro, ed., Mack Publishing Co.,
Easton, PA, 1990; and Remington, The Science and Practice of Pharmacy 20th Ed. Mack
Publishing, 2000. Typically, an appropriate amount of a pharmaceutically-acceptable salt is
used in the formulation to render the formulation isotonic. Examples of the carrier include
saline, Ringer's solution and dextrose solution. The pH of the solution is preferably from about
25 5 to about 8, and more preferably from about 7 to about 7.5. Further carriers include
sustained release preparations such as semipermeable matrices of solid hydrophobic
polymers containing the antibody, which matrices are in the form of shaped articles, e.g., films,
liposomes or microparticles. It will be apparent to those persons skilled in the art that certain
carriers may be more preferable depending upon, for instance, the route of administration and
30 concentration of antibody being administered.
The antibody can be administered to the mammal by injection (e.g., systemic,
intravenous, intraperitoneal, subcutaneous, intramuscular, intraportal, intracerebral,

intracerebralventricular, and intranasal), or by other methods, such as infusion, which’
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enstre its delivery to the bloodstream in an effective form. The antibody may also be
administered by isolated perfusion techniques, such as isclated tissue perfusion, to exert
local therapeutic effects. In addition, the antibody of the present invention can be
administered to the eye topically or in the form of an injection, such as an intravitreal
injection, a sub-retinal injéction ora _bilateral'injection. Further information on administration
of the compounds to the eye can be found in Tolentino et al., Retina 24 (2004) 132-138;
Reich et al., Molecular vision 9 (2003) 210-216.

Effective dosages and schedules for administering the antibody may be determined
empirically; and making such determinations is within the skill in the art. Those skilled in the
art will understand that the dosage of antibody that must be administered will vary depending
on, for example, the mammal that will receive the antibody, the route of administration, the
particuar type of antibody used and other drugs being administered to the mammal.
Guidance in selecting appropriate doses for antibody is found in the literature on therapeutic
uses of antibodies, e.g., Handbook of Monoclonal Antibodies, Ferrone et al,, eds., Noges
Publications, Park Ridge, N.J., 1985, ch. 22 and pp. 303-357; Smith et al., Antibodies in
Human Diagnosis and Therapy, Haber et al., eds., Raven Press, New York, 1977, pp. 365-
389. A typical daily dosage of the antibody used alone might range from about 1 pg/kg to up
to 100 mg/kg of body weight or more per day, depending on the factors mentioned above.
Generally, any of the following doses may be used: a dose of at least about 50 mg/kg body
weight; at least about 10 mg/kg body weight; at least about 3 mglkg body weight; at least
about 1 mg/kg body weight; at least about 750 pg/kg body wéight; at least about 500 pg/kg
body weight; at least about 250 ug/kg body weight; at least about 100 pg /kg body weight; at
least about 50 pg /kg body weight: at least about 10 ug /kg body weight; at least about 1 pg/kg
body weight, or more, is administered. Antibodies may be administered at lower doses or less
frequent at the beginning of the treatment to avoid potential side-effect, such as temporary
cerebral amyloid angiopathy (CAA).

In some embodiments, more than one antibody may be present. Such compositions
may contain at least one, at least two, at least three, at least four, at least five different
antibodies (including polypeptides) of the invention.

The antibody may also be administered to the mammal in combination with effective
amounts of one or more other therapeutic agents. The antibody may be administered
sequentially or concurrently with the one or more other therapeutic agents. The amounts of
antibody and therapeutic aéent depend, for example, on what type of drugs are used, the
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pathological condition being treated, and the scheduling and routes of administration but
would generally be less than if each were used individually. ‘

Following administration of antibody to the mammal, the mammal's physrologlcal
condition can be monitored in various ways well known to the skilled practitioner.

The above principles of administration and dosage can be adapted for polypeptides
described herein. N

A polynucleotide encoding an antibody or a polypeptide described herein may also
be used for delivery and expression of the antibody or the polypeptide in a desired cell. Itis
apparent that an expression vector can be used to direct expression of the antibody. The
expression vector can be administered systemically, intraperitoneally, intravenously,

intramuscularly, subcutaneously, intrathecally, intraventricularly, orally, enterally,

| parenterally, intranasally, dermally, or by inhalation. For example, administration of

expression vectors includes local or systemic administration, including injection, oral

‘administration, particle gun or catheterized administration, and topical administration. One

skilled in the art is familiar with administration of expression vectors to obtain expression of
an exogenous protein in vivo. See, e.g., U.S. Patent Nos. 6,436,908, 6.4.13,942; and
6,376,471.

Targeted delivery of therapeutic compositions comprising a polynucleotide encoding
an antibody of the invention can also be used. Receptor-mediated DNA delivery
tech'niques are described in, for example, Findeis et al., Trends Biotechnol. (1993) 11:202;
Chiou et al., Gene Therapeutics: Methods And Applications Of Direct Gene Transfer (J.A.
Wolff, ed.) (1994); Wu et al., J. Biol. Chem. (1988) 263:621; Wu et al., J. Biol. Chem. (1994)
269:542: Zenke et al., Proc. Nall. Acad. Sci. (USA) (1890) 87:3655; Wu et al;, J. Biol.
Chem. (1991) 266:338. Therapeutic compositions containing a polynucleotide are
administered in a range of about 100 ng to about 200 mg of DNA for local administ_ration in
a gene therapy protocol. Concentration ranges of about 500 ng to about 50 mg,_about 1 ug
to about 2 mg, about 5 ug to about 500 pg, and about 20 pg to about 100 pg of DNA can
also be used during a gene therapy protocol. The therapeutic polynucleotides and
polypeptides of 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; Kimura, Human Gene Therapy (1994) 5:845; Connelly, Human Gene
Therapy (1995) 1:185; and Kaplitt, Nature Genetics (1894) 6:148}. Expression of such
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coding sequences can be induced using endogenoué mammalian or heterologous
promoters. Expression of the coding sequence can be either constitutive or regulated.

Viral-based vectors for delivery of a desired polynucleotide and expression in a
desired cell are well known in the art. Exemplary viral-based vehicles include, but are not
limited to, recombinant retroviruses (see, e.g., PCT Publication Nos. WO 90/07936; WO
94/03622; WO 93/25698; WO 93/25234; WO 93/11230; WO 93/10218; WO 91/02805; U.S.
Patent Nos. 5, 219,740; 4,777,127; GB Patent No. 2,200,651; and EP 0 345 242), ‘
alphavirus-based vectors (e.g., Sindbis virus vectors, Semliki forest virus (ATCC VR-67;
ATCC VR-1247), Ross River virus (ATCC VR-373; ATCC VR-1246) and Venezuelan
equine encephalitis virus (ATCC VR-923; ATCC VR-1250; ATCC VR 1249; ATCC VR-
532)), and adeno-associated virus (AAV) vectors (see, e.g., PCT Publication Nos. WO
94/12649, WO 93/03769; WO 93/19191; WO 94/28938; WO 95/11984 and WO 95/00655).
Administration of DNA linked to killed adenovirus as described in Curiel, Hum. Gene Ther.
(1992) 3:147 can also be employed.

Non-viral delivery vehicles and methods can also be employed, including, but not
limited to, polycationic condensed DNA iinked or unlinked to killed adenovirus alone (see,
e.g., Curiel, Hum. Gene Ther. (1992) 3:147); ligand-linked DNA(see, e.g., Wu, J. Biol.
Chem. (1989) 264:16985); eukaryotic cell delivery vehicles cells (see, e.g., U.S. Patent No.
5,814,482; PCT Publication Nos. WO 95/07994; WO 96/17072; WO 95/30763; and
WO 97/42338) and nucleic charge neutralization or fusion with cell membranes. Naked
DNA can also be employed. Exemplary naked DNA introduction methods are described in
PCT Publication No. WO 90/11092 and U.S. Patent No. 5,580,859. Liposomes that can act
as gene delivery vehicles are described in U.S. Patent No. 5,422,120; PCT Publication Nos.
WO 95/13796; WO 94/23697; WO 91/14445; and EP 0 524 968. Additional approaches
are described in Philip, Mol. Cell Biol. (1994) 14:2411, and in Woffendin, Froc. Natl. Acad.

Sci. (1994) 91:1581.

Kits

The invention also provides articles of manufacture and kits containing materials
useful for treating the ophthalmic diseases described herein, such as age-related macular
degeneration (both wet and dry), glaucoma, diabetic retinopathy (including diabetic macular
edema), ruptures in Bruch’s membrane, myopic degeneration, ocular tumors and other
related retinal degenerative diseases. The articleé of manufacture combrises a container
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15  60G), polypeptides, polynucleotides described herein. In some embodiments, the kit of the
invention comprises the container described above. In other embodiments, the kit of the
invention comprises the container described above and a second container comprising a
buffer. It may further include other materials desirable from a commercial and user
standpoint, including other buffers, diluents, filters, needles, syringes, and package inserts

20 with instructions for performing any methods described herein (such as methods for treating
AMD, and methads for inhibiting or reducing accumulation of Ap peptide in the brain). In
kits to be used for detecting or purifying AR or BAPP, the antibody is typically labeled with a
detectable marker, such as, for example, a radioisotope, fluorescent compound,

. bioluminescent compound, a chemiluminescent compound, metal chelator or enzyme.

25 in some embodiments, the invention provides compositions (described herein) for
use in any of the methods described herein, whether in the context of use as a medicament
and/or use for manufacture of a medicament.

The following examples are provided to illustrate, but not to limit, the invention.

30
EXAMPLES

Example 1. Binding affinity determination_of antibody 8TL and its variants

A. General methods
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using 10D=0.6 ng/ml . . )
Large Scale Fab preparation

To obtain detailed kinetic parameters, Fabs were expressed and purified from large
cultures. Erlenmeyer flasks containing 200 mL of LB+Ampicillin (50 pg/ml) + 2% Glucose
30 were inoculated with 5 mL of over night culture from a selected Fab-expressing E. cofi
clone. Clones were incubated at 30°C untit an ODssonm of 1.0 was attained and then
induced by replacing the media for 200 ml, of LB+Ampicillin (50 pg/ml) + 1 mM IPTG. After

5h expression time at 30°C, cells were pelleted by centrifugation, then resuspended in 10
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15 was used as running buffer for all the BlAcore assays. Serial dilutions (0.1-10x estimated
Kp) of purified AB14o synthetic peptide samples were injected for 1 min at 100 pl/min and
dissociation times of 10 min were allowed. Kinetic association rates (kon) and dissociation
rates (ko) were obtained simultaneously by fitting the data to a 1:1 Langmuir binding modei
(Karlsson, R. Roos, H. Fagerstam, L. Petersson, B. (1994). Methods Enzymology 6. 98-
20  110) using the BlAevaluation program. Equilibrium dissociation constant (Kp) values were
calculated as Kon/Kan. _

Alternatively, affinity was determined by immobilizing AB1.40 peptide on SA chip and
measuring binding kinetics of 9TL Fab and Fab of 8TL variants to the immobilized AB140
peptide. Affinities of 9TL Fab fragment and its variants Fab fragments were determined by

25  Surface Plasmon Resonance (SPR) system (BlAcore 3000™, BlAcore, Inc., Piscaway, NJ).
SA chips (streptavidin) were used according to the supplier's instructions. Biotinylated AB
peptide 1-40 was diluted into HBS-EP (10 mM HEPES pH 7.4, 150 mM NaCl, 3 mM EDTA,
0.005% P20') and injected over the chip at a concentration of 0.005 mg/mL. Using variable
flow time across the individual chip channels, two ranges of antigen density were achieved:

30 10-200 response units (RU) for detailed kinetic studies and 500-600 RU for concentration
studies and screening. Regeneration studies showed that 100 mM phospheric acid (may
also be followed by a solution containing 2 volumes of 50 mM NaOH and 1 volume of 70%

ethanol) effectively removed the bound Fab while keeping the activity of Ap peptide on the



acids (A131.40 am no acid residues 35-40) was individually repl aced
*by an al ani ne (al ani ne scanni ng nut agenesi s), were generated by site
directed nutagenesis. These Api-ao variants (sequences S in Tabl e
6) were eXHtO WHYR E coli as d utathi one- STr ansferas‘)eéj'?’&ﬁu)g}a?od@jon
prot ei ns (Amer sham Pharmaci a Bi otech, Piscataway, NJ USA) 5 fol |l owed
by affinity purification on a Glutathl e Agar ose beads
(Sigma-Aldrich Corp., St. Louis, As control, WIld-type (W)

AD1 49 as well as A131- 41, A13142 "and A131 39 were al so expressed
as GST fusion proteins. Al31-49 A131 41, Al31-42
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HRP- conjgunwdad ta% 1St Lepgravir ummgmmietﬁé&ﬂssbmﬁl Bmsgé‘l Eggg,rstam L. Petersson,

#RPN4401 4

Tabl o 6. Gt S Hetrosd BRahagh e e P Bl i?d‘”émfééﬁgﬁﬁ% PG

1- 40 (W did28EBR-DGSHBRMIIQRLVARIEA| adGs SEQ I D NO 15

1-42 ( )dl EFRHg@G Wk%gﬁm@%&% %GG\NI,(A (gEQ | D NO. )16)
GW GEWI AT (SEQ I D NO 17

1-437
1- 41 (wr) DAEFRH@S@YEVWAEWN&@N tiGin pRdighyichaigmarialie Xggiens o

VBSA 1 4 P IR EPEUFIREvEF e DT e A KOt s o P togrmined

V3BA( 1- 4Qski B \AHIBGIEL N IAERMESAbESA is EhowdhBABIE SBEIOMD NO: 21)
ST A5 B o TN >
Kon (1/Ms) Kot (1/5) Ko (nM)
9TL mAb on CM5 chip, ABr.gp | 4.25 x 10° 3.89x10* |0.9
flowed onto it _ :
AP1.40 on SA chip, 9TL Fab 3.18 x 10° 3.59x10* |1.13
flowed onto it ' '

15 | .
The amino acid sequence of the variants of 9TL is shown in Table 3 below. All

amino acid substitutions of the variants shown in Table 3 are described relative to the

sequence of 9TL. The binding affinity of Fab fragment of 9TL variants are also shown in

Table 3. Kp and other kinetic parameters were determined by BlAcore analysis degcribed
20 above with AP0 immobilized on SA chip.

Table 3. Amino acid sequences and kinetic data for antibody 9TL variants.
Kon Ko

H1 \ Ms™) Koty (nM)

Clone [{1) |H2 |H3 L1 L2 L3 (2) ) (3)
oTL 3.18x10% 3.59x10 1.13
22-T/1 L1021 | 3.18x10° 4.60x10%| 1.45
C6 new | L1027 | 3.56x10% 9.20x107| 2.58

Y31A 5 3

' : .00x107%} 28.30
W1 A34S L102T | 3.18x10° 9.00x _
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NO 22) G38A(1-40) DAEFRHDSGYEVHHKLVFFAEDVGSNKGAI | GL WGAWV
NO 23) V39A(1-40) DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAI | G MWGGAV

obhoYARRE 1- 40) DAEFRHDSGYEVHHQ(LVFFAEDVGSNK%f,@GMW
As shown in

Figure 4, Mab 2289 which was directed to amno acid 16 to 28 of
Ar ecogni zed al |

WD 2008/ 110885PCT/ 1B2008/ 000486 -

variants with the sanesgntensity and served as
of protein concentration and protein
Ant i body 2H6 did not

positive control
integrity on the plate.

76 -

recogni ze 5 Apim

Al131. 39, of Ar3I S shown | Frg. T4 AL3L. 40 warirant s VAUA| RY39A,
G38A, G37A, V36A MBBA shoyed reduced bindi pgud9 apkisody 1L6,
denonstr at|i ' L¢P tppe §xigendeflghor aj(sgast |ggam o
acids at t = —of 7&‘15‘ O Vot at oS ot anU G 10 A arwe
very cons ig | to pr e o3l 11.0
conf or mat i aA %-' [ her e grgtef %e ﬁar e gf’f egt OP
t hese nmut ~rrehrg-ntght—be—dupg—to—thg
ability of tfate meomben3ﬂaze1o?e4m.oom‘rm3i1aﬁano
aci ds i n the—eontexteof—AS—ant—these—tdatra—deropstrat efd—a very ,{.g..
degree of |Mbciflcity for this|antijbody. |F84Met ef-APHED B0KIG* 3707
and 9TL cdmpete for binding to| AL131 40, ¢aowKtil3.a8xEeperndrtT 8.46er 6
erforned .y acpre [assay. | Anti pody 4 , gﬂp TGS
!Ommbi iz bﬁ ngri ffefent cha.xh.,! s—of ay(‘ﬂ"égégi p dhﬁ féﬁ?@‘}g@ﬁs_
were actiVdfed w th N etlhyl - N { ( 3- di [ret hyILAAF no 386107 Q. 95K Briidde
hydr ochl orm@g (EDC) and Nhydro<ysucci nim @94(/NHS;),1aﬁm§rdeamd‘%ﬁs’glge
suppl i er' gastrpctTpnsTATtTbpdy 256, 9T T 2289 X3
di IpEt ed i rL'\Aé Asodi um a_c_e_t_gfz nH 4. 0 ;Rﬁﬁl n ié?’é '\\Iﬁpx‘ﬁ 12.89
activated |0ATp af a fondentrat| on of 0. 005948/ rrL3-1$mqsb©@9xﬂbm§BW
was 1625 rlggponse un|ts |(RU) 2D for [2H6; |4648 RU\;jgﬂ&ngogmﬁ QZQ@ RU
for 2289. ch—channet—v ?k‘E‘d"V\T'—HI etraotpm e S s e
(150 uM Vv d bntg the chip far 2 ;L“EGT d$11§¥11q gx 2 e
tested for] Mthpetitipn df bind|ng) at 0.6¢LAABwWA BHBMdSBﬁx‘tD:i 6.16hi |p
for 1 mn. S- buffterf (0. 0IM HEPES,” pH 1 Ms 10%| 8o
EDTA. 0. 0404 Sutf-aethrt-Poo—whs—usdd—as coes 153 1310 20x et —the
Bl Acore addl&. Aftel measurinb binding oCORIz1ub18%1C° 330x1thnABEE
the chip feats regener at gd by washing tw ¢&onst h| :18xHa°u3.000f0 P &3ce
el ution byf (lProduct {No. ZIp0Z4, Hiercg Te T4,
IL) and 4 wﬁ; 2. h—f-—6-—sep—GCo p"*'*ﬂcé.g.eb. CQ?Q&WW 803
per for med {15 anft i bolly 91L, and ther ant | B88§ 2258@3"'@0 EPHQ "R 11
bet ween 9Timend 2H6 for [binding to 4140 \Wwagg9abses veh0°proosm 2.20
conpeti ti qm; Was [O0S m 9T —and
ZZgB. QSEM itio hﬂtniggw. ELSE )}1 96#¢% ginltair;eld
and the sgMi8ant]i body fllowed ohto tHe chi b’QQ@rvew&%‘lQ he 5e6H0 Y #vi@
control . Bmntipodyl 2H6 does pot bifnd t ovAER MD1gx10° 1.70x103 5.35
2008/ 110845PCTARZO08 00G9486—1F7— To et || et e 2HG
binds to e i prejcurgor profeins J(APP Ygg n i{ié ° §b¥@3f§:3|%<
transfect di24i t H wi | ldt ype APP mwas dgt er m| NO8E 2/0818x10°%s5.80x107] 15.72
transfectecﬂnﬂ tH a cDNAlencodijng w I|d typ%aﬂrmlng, qtgy-jds @Ioggﬁﬁpﬁggg
protein. kFerty—eighti-hogrs—atter—theg—tr o.cm. f,—€et1S 2
i ncubat ed M?:{ce for m nutes wth $ | S8 7’99"1 hi 15-78
A13146, arjniz4A 316. 2 r 2H6 (5 ug/m VIWEM V.t Bx 1i9P6.608)0°°| Th87
cell s wer ¢ T1En ' nree trmes i(m PBH B AT 5 ] )
4% PFA. Théh_jéz.l_L xashed_t_hLee...t_i-n@sVHBJiTn ﬁg 8'01‘5' rg.gnbgd\
bi ndi ng wgafet ¢ i th secondary |Cy3- ¢¥iPIkyalt da8yER] 9-8Ax107| B 38e
anti body (g7t 1500) fJrom Jdcksomiopenos eseaisEn corftet 37.74
fluorescenge mo ' V101M | 3.18x107 1.40x107] 44.03
M29 L102S | 3.18x10° 7.60x10™ 2.39
M30 L102V | 3.18x10% 6.80x10%} 2.14




10Anti -A61.16 and anti-416.28 anti bodi es, which recognize N-term nal
or central epitopes in Ap, both showed significant binding to APP

pr ecur sor xpressed on cells. In contrast d
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Surface Plasmon Resonance (SPR, Biacore 3000) binding analysis was used. AP
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an EL15SA pdbafragment was determined by Surface P!asmon Resonance (SPR) system (BlAcore
3000™ BlAcore, Inc., Piscaway, NJ). SA chips (streptavidin) were used according to the
supplier’s instructions. Biotinylated AR peptide 1-40 (SEQ ID NO:15) was diluted into HBS-
EP (10 mM HEPES pH 7.4, 150 mM NaCl, 3 mM EDTA, 0.005% P20) and injected over the
. .chip at a concentration of 0'.0.05 mg/mL. Using variable flow time across the individual chip
20 channels, two ranges of antigen density were achieved: 10-200 response units (RU) for
detailed kinetic studies and 500-600 RU for concentration studies. Regeneration studies
showed that a mixture of Pierce elution buffer and 4 M NaCl (2:1) effectively removed the
bound Fab while kéeping the activity of AB peptide on the chip for over 200 injections.
HBS-EP buffer was used as running buffer for all the BlAcore assays. Serial dilutions (0.1-
25 10x estimated KD) of purified Fab samples were injected for 2 min at 100 pl/min and
dissociation times of 10 min were allowed. The concentrations of the Fab proteins were
determined by ELISA and/or SDS-PAGE electrophoresis using a standard Fab of known
concentration (determined by amino acid analysis). Kinetic association rates (kon) and
dissociation rates (kot) were obtained simultaneously by fitting the data to a 1:1 Langmuir
30 binding model (Karlsson, R. Roos, H. Fagerstam, L. Petersson, B. (1.994). Methods
Enzymology 6. 99-110) using the BlAevaluation program.' Equilibrium dissociation constant
(Kp) values were calculated as Keu/kon. The affinity of 2HE aﬁtibody determined using both

methods described above is shown in Table 5 below.
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Affinity for murine antibody 2286, which binds to a peptide of amino acid 28-40 of
AP1.40, was tested as described above. Antibody 2286 is described in U.S. Appl. Ser. No.
10/683,815 and PCT/US03/32080. |
Table 5. Binding affinity of antibody 2H6 and 2286

Ken (1/Ms) Kot (1/5) Kp (niM)
2H6 mAb on CMS chip, ABrag | 4.67 x 10° 39x10° |o
flowed on
AB1.400 on SA chip, 2H6 Fab 6.3x 10° 3.0x10° |47
flowed on
2286 mAb on CMS5 chip, ABy4. | 1.56 x 10° 0.0419 269
flowed on .

AB1.40 ON SA chip, 2286 Fab 1.8x10° 0.044 245
flowed on '

To determine the epitope on AP polypeptide recognized by antibody 2H6, Surface
Plasmon Resonance (SPR, Biacore 3000) binding analysis was used. AB140 polypeptide
(SEQ ID NO:15) coupled to biotin (Global Peptide Services, CO) was immobilized on a
streptavidin-coated chip (SA chip). The binding of Af} antibodies {at 100 nM) to the
immobilized AB1.40 in the absence or presence of different soluble fragments of the A3
peptide (at 16 uM, from American Peptide Company Inc., CA). The AB peptides which
displaced binding of antibody 2H6 to AB1.40 were AB17.40, ABaa40, and APio, respectively
(Figure 3). Thus, antibody 2H6 binds to a C-terminal peptide (33-40) of AB1.40. However,
this C-terminal peptide (33-40) of AP1.40 did not displaqe binding of antibody 2286 to Af3140
at the concentration tested. As shown in Figure 3, the AB1.3s peptide did not inhibit the
binding of antibody 2H6 or antibody 2286 to AB1.40, suggesting that, similar to antibody
2288, the epitope that antibody 2H6 Binds includes amino acids 39 and/or 40 of the A[31.4o

peptide (Figure 3).

In addition, AB1.42 and APy.43 peptide did not inhibit binding of antibody 2H6 to ABMD
although they could readiiy inhibit AB.40 binding to control antibody (antibody 2289, this
antibody is described in U.S. Appl. Ser. No. 10/683,815 and PCT/US03/32080) which bind
to 16-28 of APi.40 (Figure 3). These results show that antibody 2H6 preferentially binds to

A1, but not to APB14z and AP1.4a.

To further assess the involvement of discrete amino acid residues of the B-amyloid

peptide that antibody 2H8 binds, different ABi.q0 variants, in which each of the last 6 amino
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acids (APB1-s0 amino acid residues 35-40) was individually replaced by an alanine (alanine
scanning mutagenesis), were generated by site directed mutagenesis. These ABi4g
variants (sequences shown in Table 6) were expressed in E. coli as Glutathione-S-
Transferase (GST) fusion proteins (Amersham Pharmacia Biotech, Piscataway, NJ USA)
followed by affinity purification on a Glutathione-Agarose beads (Sigma-Aldrich Corp., St.
Louis, MO, USA). As control, Wild-type (WT) AD140 as well as ABi41, ABi42, and AB1.as
were also expressed as GST fusion proteins. APBi4o, AB141, AB1-4z, AB1.3s, a5 well as the
six different variants (M35A(1-40), V36A(1-40), G37A(1-40), G38A(1-40), V39A(1-40),
V40A(1-40) shown in Table 6) were then immobilized (100 pl of 0.025 pg/ul of GST-peptide
per well) onto ELISA assay plates and incubated with either of mAb 2286, 2289, and 2H6 in
serial dilution from 0.3 nM down (data using 0.3 nM mAb are shown in Figure 4). After 10
consecutive washes, assay plates were incubated with 100 pl of 0.03 pg/ml per well of
Biotin-conjugated Goat-anti-Mouse (H+L) antibody (Vector Laboratories, vector #8A-9200,
Burllingame CA, USA) followed by 100 uli of 0.025 pug/ml per well of HRP-conjugated
Streptavidin (Amersham Biosciences Corp., #RPN4401V, NJ, USA). The absprbance of

the plate was read at 450 nm.

Table 6. Amino acid sequences of beta amyloid peptides and variants

1-40 (WT) DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGL | (SEQID N.O:15)

: MVGGVWV

1-42 (WT) DAEFRHDSGYEVHHQKLVFFAEDVGSNKGANGL | (SEQ ID NO:16)
MVGGWVIA

1-43 (WT) | DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAINGL | (SEQ ID NO:17)
MVGGVVIAT : )

1-41 (WT) DAEFRHDSGYEVHHQKLVFFAEDVGSNKGANGL | (SEQ ID NO:18)

‘ MVGGWVI

1-39 (WT) DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAINGL | (SEQ ID NO:19)
MVGGV .

M35A(1-40) | DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIGL | (SEQ ID NQ:20)
AVGGVV

V36A(1-40) | DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGL | (SEQ ID NO:21)
MAGGWV

G37A(1-40) | DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGL | (SEQ ID NO:22)
MVAGVV :

G38A(1-40) | DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIGL | (SEQ ID NO:23)
MVGAWV

V39A(1-40) | DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGL | (SEQ ID NO:24) -
MVGGAV ‘

V40A(1-40) | DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGL | (SEQ ID NO:25)
MVGGVA
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As shown in Figure 4, Mab 2289 which was direéted to amino acid 16 to 28 of
ADrecognized all variants with the same intensity and served as internal positive control of
protein concentration and protein integrity on the plate. Antibody 2H6 did not recognize
APB141, AB1-39, OF AB1az as shown in Fig. 4. ABy.40 variants V40A, V39A, G38A, G37A,
V36A, and M35A showed reduced binding to antibody 2H8, demonstrating that antibody
2H6 epitope extended for at least 6 arnino acids at the C terminal end of ABs.4. Mutations
of V and G to A are very conservative and are not likely to produce important
conformational changes in proteins, therefore, the large effect of these mutations to
antibody 2H6 binding might be due to the ability of the antibody to differentiate between the
mentioned amino acids in the context of Ap and these data demonstrated a very high |
degree of specificity for this antibody. _

To determine whether 2H6 and 9TL compete for binding to Af31.4g, competition
experiments were performed using Biacore assay. Antibody 2H6, 9TL and 2289 were
immobilized on different channels of a CM5 chip. CM5 chip channels \A'rere-activate.d with _
N—ethyI-N'—(B-dimethylaminopropyl)—carbodiimide hydrochloride (EDC) and N-
hydroxysuccinimide {NHS) according to the supplies's instructions. Antibody 2H6, 9TL, and
2289 were each diluted into 10 mM sodium acetate pH 4.0 and injected over an activated
chip at a concentration of 0.005 mg/mL. Antibody density was 1625 response units (RU)
for 2H6; 4000 RU for 9TL; and 2200 RU for 2289. Each channel was blocked with
ethanolamine. AB1.q0 peptide (150 uM) was flowed onto the chip for 2 min. Then antibody
2H6 (to be tested for competition of binding) at 0.6 uM was flowed onto the chip for 1 min.
HBS-EP buffer (0.01M HEPES, pH 7.4, 0.15 M NaCl, 3 mM EDTA, 0.005% Surfactant P20)
was used as running buffer for all the BlAcore assays. After measuring binding of A1, all
channels of the chip were regenerated by washing twice with a mixture of Pierce elution
buffer (Product No. 21004, Pierce Biotechnology, Rockford, IL) and 4 M NaCl (2:1) for 6
sec. Competition binding was then performed for antibody 9TL, and then antibody 2289.
Competition between 9TL and 2H6 for binding to AB+1.40 was observed, but no competition
was observed between 9TL and 2289 or between 2H6 and 2289. Observations of
competition between the antibody immobilized and the same antibody flowed onto the chip
served as the positive control.

B. Antibody 2HE does not bind to APP
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To determine whether 2H6 binds to amyloid precursor proteins (APP), binding of
2HS6 to celis transfected with wildtype APP was determined. 293 cells were transfected with
a cDNA encoding wild type human amyloid precursor protein. Forty eight hours after the
transfection, cells were incubated on ice for 45 minutes with monoclonal antibodies anti-
AB1.15, anti-AB1gs-zs, or 2H6 (5 ug/ml in DMEM with 10% FCS8). The cells were then washed
three times in PBS for 5 minutes, fixed with 4% PFA. The cells were washed three times
again in PBS, and antibody binding was detected with secondary Cy3-conjugated goat anti-
mouse antibody (dilution of 1:500) from Jackson Immunoresearch under fluorescence
microscope.

Anti-AB1.1s and anti-AB+¢.28 antibodies, which recognize N-terminal or central epitopes in AB,
both showed significant binding to APP precursor proteins expressed on cells. In contrast,
2H6 did not bind to APP expressing cells. -'

C. Generation of deglycosylated antibody 2H6

To generate deglycosylated antibody 2H6, purified antibody 2H6 was incubated at
37°C for 7 days with peptide-N-glycosidase F (Prozyme, 0.05 U per mg of antibody) in 20
mM Tris-HCI pH 8.0. Completeness of deglycosylation was verified by MALDI-TOF-MS
and protein gel electrophoresis. Deglycosylated antibodies were purified by Protein A.
chromatography and endotoxin was removed by Q-Sepharose. The binding affinity to Ap..

- a0 Of the deglycosylated 2H6 was tested using Biacore assay described above, and the

binding affinity of the deglybosylated 2HB to AB44o was found to be identical to the intact

antibody 2H86.
Example 4: Effect of deglycosylated antibody 2H6 (2H6-D) in protection and recovery of

retinal function in animal model of Age-Related Macular Degeneration

Initial studies (Malek, G. et al., PNAS 102: 11900-5 (2005)) demonstrated that
the combination of three risk factors: (1) apolipoprotein isoform E4 (APOE4) genotype,
(2) advanced age {(over 65 weeks) and (3) high fat and cholesterol rich (HF-C) diet
produced an animal model that closely approximated the clinical features of human
AMD. Aged APOE4 mice developed pathological changes similar to the morphologic
hallmarks observed in both dry and wet human AMD, including retinal pigment epithelial
(RPE)-pigmentary changes, thick diffuse sub-RPE deposits, lipid-rich drusen-like
deposits, thickening of Bruch's membrane, patchy regions of RPE atrophy overlying

photoreceptor degeneration and choroidal neovascularization (CNV), These changes

were not detected in any of the control human APOE3 expressing mice regardless of
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dietary regimen, nor were any pathologies detected in young APQOE4 animals.
Functional deficits were identified from full field scotopic electroretinograms. Affected
animals had a significant reduction in a- and b-wave amplitudes compared to controls.
Importantly, these histopathological and functional changes required the presence of all
three risk factors. This animal model of spontaneously occurring CNV is the first to
incorporate physiologically-relevant risk factors of human disease.

A. Experimental Protocol

Administration of antibodies. Targeted-replacement mice expressing human
ApoE4 aged (over 65 weeks) were used for the experiments. The AMD-like phenotype
present in these mice has been previously disclosed (Malek, G. et al., PNAS 102:
11900-5 (2005)). For the eight weeks treatment study, ApoE4-transgenic mice, aged 65
weeks or more,. were assigned to one of the four groups. The first group (E4-ND) was
continuously maintained on a normal diet (n = 2). The second group.(E4'-HFC-R1) was
fed a high fat, cholesterol enriched (HF-C) diet 8 weeks (n = 2). The third group (E4-
HFC-R1) was fed an HF-C diet for 8 weeks and received weekly intraperitoneal
injections of Rinat 1 (3mg/kg) (n = 5). The fourth group (E4-HFC-R2) was fed a HF-C
diet for 8 weeks and received weekly intraperitoneal injections of Rinat 2 (3 mg/kg) (n =
5). After completion of the study, the groupé were unmasked: Rinat 1 was PBS
vehicle and Rinat 2 was deglycosylated anti-AB antibody 2H6 (mouse monoclonal anti-
human ABzso lgG2b ‘2H6-D' as described in Example 3). '

In vivo assessments. Fundus examination was performed at week 0, while
fundus and fluorescein angiograms were performed at week 8. Photographs were
taken, using a fundus ‘camera (TRC-50EX Retina Camera). Images were captured
using the TOPCON IMAGEnet™ system. Fluorescein dye (10% fluorescein sodium,
approximately 0.1 mL/kg) was injected via vascular access ports. Photographs were
taken at several timepoints following dye injection, to include the arterial phase, early
arteriovenous phase and several late areriovenous phases in order to evaluate
neovascularization and to monitor leakage of.ﬂuorescein associated with CNV lesions.
Interpretatioh and analysis of the fluorescein angiograms was independently conducted
by an ophthalmologist. - '

Total plasma cholesterol levels in whole blood were collected from the mice (fasted for

hours) before and after administration of the 8-week HF-C diet.
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Fluerescein Angiography (FA). One animal, an E4-HFC-R2, showed possible
leakage in late frames of the angiogram. The animal died foliowing FA but before
electroretinagrams and no tissue could be recovered.

Electroretinogram Recordings. During the ninth week, electroretinogram (ERG)
recordings were obtained from animals, dark adapted for at least 12 hours. Each animal
was anesthetized with a ketamine/xylazine cocktail, pupils were dilated and after the
animal stabilized on a 37°C warming pad, ERG tracings were recorded using a silver
wire test electrode placed in contact with the eye along with a drop of 2.5%
hydroxypropyl methylcellulose. Mice were placed in a photopic stimulator chamber
where the animal was exposed to flashes of light {max intensity of 1000 cd-s/m?
attenuate in 1 log steps, starting from 0.0005). The a-wave amplitude was measured

from baseline to the a-wave trough, and the b-wave amplitude was measured from the

~ a-wave trough to the b-wave peak.

Histological analysis.  On the day of sacrifice, mice were weighed, overdosed
with Avertin (0.2 Ol 10gm body weight), and then intracardially perfused with 20 mL
saline. Brains were rapidly removed, and the left half of the brain was immersion fixed
for 16 h in freshly prepared 10% formalin for histopathology. Thirty micron vibratome
sections were pretreated with 10 % MeOH, 1xPBS, and 2% H202, washed with PBS,
incubated in 88% formic acid for 1 minute for antigen retrieval and blocked with 5%
normal goat serum (NGS) and PBS. Sections were incubated overnight with.a 1:1000
dilution of biotinylated 4G8 primary antibody (Signet 4G8 monoclona! mouse human
IgGéb against amino acid residues 17-24 of B-amyloid) in 1%NGS/PBS and visualized
using ABC Vectastain Kit (Vector Labs) as described by manufacturer.

B. Results

Recovery/protection of retinal function by administration of deglycosylated
antibody. '

As shown in Figure 5, there is a statistically significant reduction in the a- and b-
wave amplitudes in ApoE4 mice fed the high fat and cholesterol rich diet (E4-HFC)
versus mice on the normaf diet (E4-ND) (a-wave p=0.0106, b-wave p=0.008). ERGs
obtained from the injected animals were compared to our baseline set of ERGs. There
was no significant difference in the a-wave amplitudes of either injected group (E4-HFC-
R1 and E4-HFC-R2) compared to E4-HFC (not shown). [n contrast, the b-wave
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amplitudes show a striking recovery and/or protection of retinal function in the E4-HFC-
R2 group (Figure 6).

Reduction of Af deposits in APOE4Mice on HF-C Diet Injected with Anti-AS
Antibody 2H6-D. As illustrated in Figure 7, total Ap immunostaining in the E4-HFC mice
was reduced after 8 weeks immunotherapy with antibody 2H6-D as compared to the.
control vehicle group.

C. Conclusion
The above data demonstrate 1) recovery/protection of retinal function as

demonstrated by ERGs of mice injected with Anti-A8 Antibody 2H6-D and 2) reduction
of amyloid deposition when treated with antibody 2H6-D in mouse brain as compared to

" the untreated AMD mouse group.

Example 5. Binding affinity determinatidn of antibody 6G and its variants

A. General methods i
The following general methods were used in this example and other examples.

Expression vector used in clone characterization ,

Expression of the Fab fragment of the antibodies was under control of an [PTG
inducible lacZ promotor similar to that described in Barbas (2001) Phagé display: a _
{faboratory manual, Cold Spring Harbor, NY, Cold Spring Harbor Laboratory Press pg 2.10.
Vector pComb3X), however, modifications included addition and expression of the following
additional domains: the human Kappa light chain constant domain and the CHI constant
domain of IgG2a human immunoglobulin, Ig gamma-2 chain C region, protein accession
number P0O1859; immunqglobutin kappa light chain (homosapiens), protein accession
number CAAQS181.

Small scale Fab preparation

Small scale expression of Fabs in 96 wells plates was carried out as follows.

Starting from E. coli transformed with a Fab library, colonies were picked to inoculate both a
master plate (agar LB + Ampicillin (50 pg/ml) + 2% Glucose) and a working plate (2 mi/well,
96 well/plate containing 1.5 mL of LB + Ampicillin (50 pg/ml) + 2% Glucose). Both plates
were grown at 30°C for 8-12 hours. The master plate was stored at 4°C and the cells from

the working plate were pelleted at 5000 rpm and resuspended with 1 mL of LB+Ampiciliin
(50 pg/mi)+ 1 mM IPTG to induce expression of Fabs. Cells were harvested by
centrifugation after 5 h expression time at 30°C, then resuspended in 500 pL of buffer HBS-
EP (100 mM HEPES buffer pH 7.4, 150 mM NaCl, 0.005% P20). Lysis of HBS-EP
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resuspended cells was attained by one cycle of freezing (-80°C) then thawing at 37°C. Cell
lysates were centrifuged at 5000 rpm for 30 min to separate cell debris from supernatants
containing Fabs. The supernatants were then injected into the BlAcore plasmon resonance
apparatus to obtain affinity information for each Fab. Clones expressing Fabs were
rescued from the master plate to sequence the DNA and for large scale Fab production and
detailed characterization as described below.

Large Scale Fab preparation

To obtain detailed kinetic parameters, Fabs were expressed and purified from large
cultures. Erlenmeyer flasks containing 200 mL of LB+Ampicillin (50 pg/ml) + 2% Glucose
were inoculated with 5 mL of over night culture from a selected Fab-expressing £. coli
clone. Clones were incubated at 30°C until an ODssonm of 1.0 was attained and then
induced by replacing the media for 200. ml, of LB+Ampicillin (50 pg/ml) + 1 mM IPTG. Atfter
5h expression time at 30°C, celis were pelleted by centrifugation, then resuspended in 10
mL PBS (pH 8). Lysis of the cells was obtained by two cycles of freeze/thaw (at -80°C and
37°C, respectively). Supernatant of the cell lysates were loaded onto Ni-NTA superflow
sepharose (Qiagen, Valencia. CA) columns equilibrated with PBS, pH 8, then washed with
5 column volumes of PBS, pH 8. Individual Fabs eluted in different fractions with PBS (pH
8) + 300 mM Imidazol. Fractions containing Fabs were pooled and dialized in PBS, then

quantified by ELISA prior to affinity characterization.
Fuli antibody preparation
For expression of full antibodies, heavy and light chain variable regions were cloned

in mammalian expression vectors and transfected using lipofectamine into HEK 293 cells
for transient expression. Antibodies were purified using protein A using standard methods.
Vector pDb.6G.hFc2a is an expression vector comprising the heavy chain of the 6G
antibody, and is suitable for transient or stable expression of the heavy chain. Vector
pDb.6G.hFc2a has nucleotide sequences corresponding to the following regioﬁs: the
murine cytomegalovirus promoter region (nucléotides 1-612); a synthetic intron {nucleotides
619-1507); the DHFR coding region {nucleotides 707-1267); human growth hormone signal
peptide (nucleotides 1525-1602); heavy chain variable region of 6G; human heavy chain
IgG2a constant region containing the following mutations: A330P331 to $3305331 (amino
acid numbering with reference‘to the wildtype 1gG2a sequence; see Eur. J. Immunol. {1999)
29:2613-2624), SV40 late polyadenylation signal; SV40 enhancer region; phage f1 region

and beta factamase (AmpR) coding region.
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Vector pEb.6G.hK is an expression vector comprising the light chain of the 6G
antibody, and is suitable for transient expression of the light chain. Vector pEb.6G.hK has
nucleotide sequences corresponding to the following regions: the murine cytomegalovirus
promoter region (nucleotides 1-612); human EF-1 intron {nucleotides 619-1142); human
growth hormone signal peptide (nucleotides 1173-1150); antibody 6G light chain variable
region; human kappa chain constant region; SV40 late polyadenylation signal; SV40
enhancer region; phage f1 region and beta [actamase (AmpR) coding region.

Biacore Assay ' _ :

Affinities of 6G monoclonal antibody were determined using the BlAcore3000™
surface plasmon resonance (SPR) system {BlAcore, INC, Piscaway NJ) using methods
described in Example 1 above. '

ELISA ASSAY A _

ELISA was used for measuring binding of antibody éG and variants to
nonbiotinylated A peptides. NUNC maxisorp plates were coated with 2.5 ug/ml of Ap
peptides in PBS pH 7.4 for more than 1 hour at 4°C. Plates were blocked with 1% BSA
in PBS buffer pH 7.4. Primary antibody (from cell supernatants, serum containing anti-
Ap antibody, or purified full antibody or Fabs at desired dilution) was incubated with the .
immobilized AP peptides for 1 h at room temperature. After washing, the plates were
incubated with secondary antibody, a HRP conjugated goat anti-human kappa chain
antibody (MP Biomedicals, 55233) at 1:5000 dilution. After washing, bound secondary
antibody was measured by adding TMB substrate (KPL, 50-76-02, 50-65-02). The HRP
reaction was stopped by adding 1M phosphoric acid and absorbance at 450 nm was
measured.

ELISA was used for measuring binding of antibody 8G and variants to
biotinylated AR peptides. NUNC maxisorp plates were coated with 6 ug/ml of
streptavidin (Pierce, 21122) in PBS pH 7.4 for more than 1 h at 4°C. Plates were
blocked with 1% BSA in PBS buffer pH 7.4. After washing, biotinylated Ap peptides in
PBS pH 7.4 were incubated 1 hour at room temperature. Primary ahtibody (from cell
supernatants, serum containing anti-AB antibody, or purified full antibody or Fabs at
desired dilution) was incubated with the immobilized A peptides for 1 h at room
temperature. After washing, plates were incubated with secondary antibody, a HRP
conjugated goat anti-human kappa chain antibody (MP Biomedicals, 55233) at 1:5000
dilution. After washing, bound secondary antibody was measured by adding TMB
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substrate (KPL, 50-76-02, 50-65-02). HRP reaction was stopped by adding 1M

phosphoric acid and absorbance at 450 nm was measured.

B. Binding affinity of antibody 6G and variants to AB1.40, AB1.42, and other AB peptides
The amino acid sequences of the heavy chain and light chain variable regions of

antibody 6G is shown in Figure 8. The binding affinity of 6G antibody to AB1.40, AB142, and

AB2;.37 determined using Biacore described above is shown in Table 7 below.

‘Table 7. Binding affinity of antibody 6G Fab fragment

kon (1/Ms) Kot (1/5) Ko (nM)

Biotinylated AB.s immobilized of 3.0 x 10° 70x10* |2
streptavidin chip, 6G Fab flowed
onto it

Biotinylated AB+.¢z immobilized of 1.8 x 10* 1.6x 107 80
streptavidin chip, 6G Fab flowed :
onto it

‘on streptavidin chip, 6G Fab

Biotinylated ABzz.37 immobilized | 3.6 x 10° 3.9x10° |11

flowed onto it

The amino acid sequence of the variants of 6G is shown in Table 8 below. All amino
acid substitutions of the variants shown in Table 8 are described relative to the sequence of
6G. The relative binding of 6G variants are also shown in Table 8. Binding was determined
by ELISA described above with nonbiotinylated AB1.40 or AB1.42 immobilized on the surface
of an ELISA plate. '

Table 8. Amino acid sequences and binding data for antibody 6G variants.

6G Heavy chain mutant variants binding data by ELISA | A450 ELISA
clone :

number mutations , | AB1so AB1.a2
6G FS9 D100 | N101 { Y102 | D103 | R104 2.55 0.95
1A Y 1.60 0.26
1B M 0.37 0.22
1G L 0.51 -0.21
2G P 0.30 0.50
3E C 0.26 0.40
4G S 1.41 0.30
5D N 1.52| - 0.39]
BA T 0.86 0.31
7B S 0.44 0.27
7D C 0.23 0.31
8H H 0.21 0.19
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9E R . 0.22 0.26
10A F 1.85 0.34
10E L 0.41 0.24
10G | 0.63 | 0.22
11D M 0.29 0.24
2F P 1.89 0.38
3A A 1.16 0.28
3B R 1.43 043
3C G 2.30. 0.76
4A G 217 0.40
4B F 2.48 0.71
4D Q 245, 100}
6F S 2.28 0.62
6G Light chain mutant variants binding data by ELISA A450 ELISA
Clone
number | mutations AB1o | AB1a2
6G Q93 [Q94[S95 [Kos [E97 |F98 | P99 [W100 | S101 | 249 | 0.61
2H K 007 013
3A P 0.08| . 0.13
4F S ' 2.00| 0.30
5B G 0.09]| 0.14
7E R 0.09| 0.18
7F K 0.12| 019
10E L 0.08} 0.12
1A N 2.02| 0.32
1C F 0.05] 0.05
4A A 209 0.28
4G F 1.07| 0.28
5H R 260| 0.85
6C G 0.05| 0.05
6D T 2411 1.34
6E P 0.12| 0.20
8G \% 260 0.90

Example 6: Characterization of epitope on AR peptide that antibody 6G binds

To determine the epitope on AP peptide that is recognized by antibody 6G, ELISA
binding analysis was used. Various A peptides (Global Peptide Services, CO) was
immobilized on a ELISA plate. The binding of 6G full antibody (at 20 nM) to the
immobilized Ap was determined by ELISA as described above. Amino acid sequences of
AP1.40, AB1.az, and AB1.q3 are shown in Table 9 below. As shown in Figure 9, antibody 6G
binds to AB peptidés 17-40, 17-42, 22-35, 28-40, 1-38, 1-40, 1-42, 1-43, and 28-42; but
binding to 28-42 is' much weaker than the other Ap peptides. Antibody 6G did not bind to
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A peptide 1-16, 1-28 and 33-40. Thus, antibody 6G binds to the C-terminus of various
truncated Ap peptide, for example, 22-35, 1-38, 1-40, 1-42, and 1-43.

Table 9 below shows binding affinity comparison of 6G to AB1.po to other AR peptide
as measured by Koy (1/5) using Biacore assay. Antibody 6G binds to AP1.4p with highest
affinity as compared to other peptides, with significantly lower affinity to truncated A4
(such 1-36, 1-37, 1-38, and 1-39), AB142 and ABi4s. This indicates that the side chain or
backbone of amino acid 40 (Valine) of AB is involved in binding of 6G to AB1.40; and binding
is significantly reduced (for example from about ‘IIO to about 50-250 fold loss of affinity) in
absence of this amino acid. Binding with lower affinity to cérboxy-terminal émidated AP14o
indicates that binding of 6G to Af1.4 involves but is not dependent on the free C-terminus
of ABi40. Lower afﬂnity binding to AB142 and ABi.43 may be due to conformational

differences between monomer form of Aﬁ1_40 and ABq.42 or ABy4s. It has been shown that

" monomer of ARz has a conformation different from AB1.4o monomer in solution. See, the

monomer structure coordinate for ApBi4z shown in Protein Data Bank {pdb files) with |
accession no. 11YT, and the monomer structure coordinate for AB14o shown in Protein Data
Bank (pdb files) with accession nos. 1BA6 and 1BA4.

Table 9.
AP peptide Kot (1/8) Kott AP peptide/kon AB1o
fragment (fold loss of affinity)
1-28 -
1-43 Very low binding
22-35 0.0285 215.9
1-36 0.0205 155.3
1-37 0.0149 112.8
1-38 9.3x10™° A 70.4
1-39 7.92x10° 60.0
17-42 0.0465 352.2
1-42 1.9x10 14.4
28-42 3.37x10°° 25,5
28-40-NH2# | 3.62x10™ 27.4
28-40 © 16.4x10° 4.8
1740 2.15x10™ 1.6
1-40 1.32x107 1

Peptide flowed as analyte onto a CM5 chip with 6G monoclanal antibody (ligand)
immobilized by amine chemistry
#peptide with carboxy-terminal amidated
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Epitope mapping of antibody 6G was performed by ELISA assay. Biotinylated 15-
mer or 10-mer of various AP peptides (these peptides have glycine added to the C-terminal
end) were immobilized on streptavidin coated plates. Antibody 6G (from 2.5 ug/ml to 10
ug/mi) was incubated with the immobilized peptides and binding was measured as |
described above. As shown in Figure 10, antibody 6G binds to Ap peptides with amino
acids 20-34, 21-35, 22-36, 23-37, 24-38, 25-39 and 25-34 with a glycine at the C-terminus;
but does not bind to A peptides with amino acids 19-33, 26-40, 27-41, 24-33, and 26-35
having a glycine at the C-terminus of these peptides. This suggests that the epitope of
antibody 6G binds includes amino acids from 25 to 34. '

Based on data shown above, the épitope that antibody 6G binds seems to include
amino acids 25-34 and 40. Figure 11 is a schematic graph showing epitope of antibody 6G.

B. Antibody 6G does not bind to APP

To determine whether 6G binds to amyloid precursor proteins (APP), binding of 6G
to cells transfected with wildtype APP was determined. HEK293 cells were transfected with
a cDNA encoding wild type human amyloid precﬁrsor protein. Forty eight hours after the
transfection, celis were incubated on ice for 45 minutes with monoclonal antibodies anti--
APB1.16, (M2324) or 6G (5 ug/mlin DMEM with 10% FCS). The cells were then washed
three times in PBS for 5 minutes, fixed with 4% PFA. The cells were washed three times
again in PBS, and antibody binding was detected with secondary Cy3-conjugated goat anti-
mouse antibody (dilution of 1:500) from Jackson Immunoresearch under fluorescence
microscope. , , .

As shown in Figure 12, anti- AB1.1¢ antibody, which recognize N-terminal epitopes in
AB, showed sighiﬁcant binding to APP precursor proteins expressed on cells. In contrast,
6G did not bind to APP expressing cells. '

Example 7: Production and Characterization of murine antibody 7G10 (anti- AB1.42 /AB1.

Mice were immunized with ~100 pg of a peptide conjugated to KLH in adjuvant
as described in Konig, G. et al, Annals New York Academy of Sciences. 777:344-55
(1996). Since positions 29-42 of the BA4 peptide lie entirely within the putative

~ transmembrane region of APP and are hydrophaobic in nature, the KLH peptide was -

conjugated with a hydrophilic spacer. KLH-HDGDGD-MVGGVVIA was synthesized at
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Anaspec, and the 5 residue spacer was sufficient to overcome the insolubility problems
and extend the C-terminus away from the carrier. On the first day, mice were
immunized with 100 pg 35-42 /KLH peptide with CFA (complete Freud's adjuvant)
subcutaneously. On day 15, mice were immunized with 100 pg peptide/KLH Ribi/alum.
On day 55 mice were immunized as for Day 15. On day 95, mice were boosted 100 pg
peptide/KLH intravenously. ,

Splenocytes were obtained from the immunized mouse, and on Day 99 were
fused with P3x63Ag8.653 myeloma cells, ATCC CRL 1580, at a ratio of 10:1 with
polyethylene glycol 1500. Fused cells were plated into 96-well plates in DMEM
containing 20% horse serum and 2- oxaIoacetatelpyruvatelir_msulm (Sigma) and
supernatants assayed starting Day 10 after fusion using an Elisa assay and coating with
2ug/ml AB1-42 (Anaspec). Positives were ée!ected and expanded and further
characterized.

Mouse sera titer on day of fusion was 1/9000 when tested for AB,_;, free peptide.
Affinity binding of 7G10 to AB1-40, 1-42, and 1-43 was analyzed by Biacore.

Biacore Assay
Affinities of 7G10 antibody were determined using BlAcore3000® as described

previously in Example 1. N-biotinylated A31-40, 1-42, and 1-43 were captured on SA
chip. Threefold dilution series of anti-AB1-40 Fabs, anti-A81-42 Fabs, and anti-Ap1-43
Fabs respectively, were injected starting with a 1/6 dilution of the 7G10 stock listed
abqve. The chip was regenerated with an 18sec pulse of 6% EtOH+6mM NaOH.

~ Sample 19G Vol. (mL) Fab (mg/mL)} Vol. (mL) KD (nM)
(mg/mL)
Ao peptide 0.672 2.4 1.458 0.4 Not
-Applicable
AP\ peptide 0.672 2.4 1.458 04 37.6
AB i3 peptide 0.672 2.4 1.458 0.4 41

As indicated above, 7G10 had a Kp of 37.6 nM to AB,: peptide and a a Kp of 41 nM to
AB).4; peptide. No measurable binding was detected against the AB10 peptide.
Example 10: Comparative effects of antibodies 9TL, 6G and 7G10 in protection and

recovery of retinal function in_animal model of Age-Related Macular Degeneration




80 Vv 2.60 0.90 Exanple 6: Characterization of epitope on Ap
pepti de that anti body 60 binds To determ ne the epitope on Ap peptide
that is recognized by anti body 6G ELISA 5 bindi ng anal ysi d.
Vari ous ApWS%B?Sﬁld%*‘éS(G obal Peptide Services, CO was i@%ﬁ{@z%&ﬁgn
a ELISA plate. The binding of 60 full antibody (at 20 nM to the
i mobi |ized AIl was determ ned by ELI SA,as descri bed above. Am no
aci d sequences of Af31.42, and | .43 are shown.in Table 9

bel ow. As shown in Figure 9, antibody 6G binds to Al 3 peptides 17-40,
1-43, and 28-42; but 10

17-42, 22-3hk, 28-4 -38, 1-40, 1-42,

bi ndi ng td é’éqei’f’qngé’réeéce\’eaker than the other Ap peptides. Antibody

60 did not bi pdmimstraNon20QaLAANEE TREPIOBRA RS/ d2ECrRE in E3BmpleAd aboye wde
1-16, 1-28 and, 33-4Q. Thus, .anti bod binds to the C-term

var bous. (PRARSH APAB* SEDSINS Midsy o055 PR Br bibrd, Moy Sl G of of 5
and 1-43.groups for elghil wedksbeTmvfishansup (FHNDY vafsh cortinyowstypeintainad ain a
6Gto _Ap,, to other 3 peptide as ne I kof f / '

Bi acobe A0H3! SRN{T 5tly DE8 BRIAY TEURIELED Gt hoAr Jrba PEntat Helpstorol
conpar ed O?hﬂc?&gﬁ:-g?ﬂtﬁit ee:gagkwmg )9 mggitniwgdoupgswmﬁﬂ) wis yed an HF-C
truncated A13140 (such 1- 1- 1- .and, 1- 4 _
Af 31 43, diglifer 8 W&&%ﬁ@% ’?%a{edtvr‘?ee{‘l:)ﬁ igtsa ‘ﬂﬁ‘?’f?%f‘"effié%@ﬁ%'"SF 33%%‘95{:’1 d
3_0 é Val i ne). ofheNbd i rtthriaawEAéwOanzjfowwife@ aolf-IFﬁ?dtem fmsmegfg amidreceived
Inaing 1s significantly regqucead (1Tor, exa e fr ou to

50- 250 f avegklvdatsarsriteneat inigchigny ¢f F&B%‘e"n@emnﬁ‘gl m—s?é“ﬁﬁ@fifm %’."“%i‘%%%‘
wi t h 1bowey) add fedl 4YHR-C gigf 08yweeHsTand tecivied aveklylinfrapéritdfed] ngjectine sof
that bi ndi_ng{ of 6G to Af3140 |nvol ﬁ but i s Qoé gﬁ%)endent on the i ed:
free C t&imatfue Bkl §1=48) ARECoRPIStAN ©f 15 $HPH NS §7ONPS WA UQApsked:
A131. 43 maNattewdsg310; Rt arvi@ deyvdosylafddeddina® antiteidyea6; rndRivat 5 oms)
of A131.40 and Al131 42 or Af31-43. It has been shown that nononer of

A131_42 5 a conformation different from P1/4131.40 nononer in

sol ution. Seepukdld BRMIABIoNSARH! BloteSceiP ahgioBaings Were pdddriiedsaodasdribed
Protein Data Bank (pdb files) \é\é&h 15 accessi on no.

[ 1LYT; h
& 1890rdHIE WEHHOPAIN P&ﬁsfwe%q&ﬁ ek as

nmonoft®r SIEURHS 18 hapevs: o1
(pdb fil @@icriMebpraGis@tpinExanqse 4 5BoGe.and 1BA4. Table 9. Al 3 peptide
f ragnment :
Results
Recovery/protection of retinal function by administration of deglycosylated
antibody.
20 As shown in Figure 13, the b-wave amplitudes confirm significant recovery and/or

protection of retinal function in the group treated with 2H6 (E4-HFC anti-AB140).A. The
b-wave amplitudes indicate little to no recovery of the group treated with 7G10 (E4-HFC
anti AB142/AB1.43). Surprisingly, the b-wave amplitudes indicate even greater recovery
and/or protection of retinal function in the group treated 6G (E4-HFC anti- AB1.40/AB1-42).
25 Asl shown in Figure 14, the b-wave amplitude of the group treated with 6G was
comparable to the control group of normal mice, indicating complete recovery and/for
protection of retinal function.
Conclusion
The above data demonstrate 1) the sub-RPE amyloid is pathogenic and/or toxic
30 in AMD:; 2) significant recovery/protection of retinal function as demonstrated by ERGs
of mice injected with Anti-AB Antibody 2H6-D ; and 3) complete recovery/protection of

retinal function as demonstrated by ERGs of mice injected with bispecific Anti- Ap.

40/AB142 B6G.
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It is understood that the examples and embodiments described herein are for
illustrative purposes only and that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be included within the spirit and purview
of this application. All publications, patents and patent applications cited herein are hereby
incorporated by reference in their entirety for all purposes to the same extent as if eacﬁ
individual publication, patent or patent application were specifically and individdally

indicated to be so incorporated by reference.

Deposit of Biological Material

The following materials have been deposited with the American Type Culture Collection,
10801 University Boulevard, Manassas, Virginia 20110-2209, USA (ATCC):

Material Antibody No. ATCC Accession No. Date of Deposit
pDb.9TL.hFc2a 9TL heavy chain PTA-6124 July 20, 2004
pEbL.OTL.hK 9TL light chain PTA-6125 July 20, 2004
pDb.6G.hFc2a 6G heavy chain PTA-6786 “June 15, 2005
pEb.6G.hK 6G light chain PTA-6787 ~June 15, 2005

Vector pEb.9TL.hK is a polynucleotide encoding the 9TL light chain'variable.région
and the light chain kappa constant region; and vector pDb.9TL.hFc2a is a polynucleotide
encoding the 9TL heavy chain variable region and the heavy chain IgG2a constant region
cdntaining the following mutations: A330P331 to $3305331 {amino acid numbering with

_ reference to the wildtype [gG2a sequence; see Eur. J. Immunol. (1999) 29:2613-2624).

Vector pEb.6G.hK is a polynucleotide encoding the 6G light chain variable region
and the light chain kappa constant region; and vector pDb.6G.hFc2a is a polynucleotide
encoding the 6G heavy chain variable region and the heavy chain-IlgG2a constant region
containing the following mutations: A330P331 to S330S331 (amino acid numbering with
reference to the wildtype IgG2a sequence; see Eur. J. Immunol. (1999) 29:2613-2624).

These deposits were made under the provisions of the Budapest Treaty on the
International Recognition of the Deposit of Microorganisms for the Purpose of Patent
Procedure and the Regulations thereunder (Budapest Treaty). This assures maintenance
of a viable culture of the deposit for 30 years from the date of deposit. The deposit will be
made available by ATCC under the terms of the Budapest Treaty, and subject to an
agreement between Rinat Neuroscience Corp. and ATCC, which assures permanent and
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9TL CDR H1 (extended CDR) (SEQ ID NO: 3)
GYYTEAYYIH

9TL CDR H2 (extended CDR) (SEQ ID NO: 4)
RIDPATGNTKYAPRLQD

9TL CDR H3 (extended CDR) (SEQ ID NO: 5)
LYSLPVY
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On day 95, nice vere boosted 100 pg peptide/ KLH intravenously.

Spl enocy 24 GR¥E b2 devtended CORSEQ L N@inlhi zed nouse, and on Day 99

wer e fusqgls | b P3x63Ag8. 653 nyel oma cells, ATCC CRL 1580, at a ratio
of 10:1 vvlth pol yet hyl ene gl ycol 1500. Fused cell's were plated into
96-wel | plates in DVEM 10 contai ni ng 20% horse serum and 2-

oxal oacebﬁ@’%w¥§&@,{de@s¢lﬂ)ﬂ f@(g@)qoa@j super nat ants assayed

startin er tusion using a i se assay and coating with
2ug/ nﬁAlB@GJﬁY(PMlaspec) Posi ti ves were sel ected and expanded and
further characterized Miuse sera titer on day of fusion was 1/9000

when tested for Apl 42 free peptide. 15 Aff|n|ty bi nding of 7Gl0 to
Apl- 40, $Tuheawghain vAialesregion nuztedtity sRiug EQ §2:8) Assay

desori bed SEIGRACES @XG‘“F&%?‘*W%‘??‘S*%@‘%‘%?*?6"3@@9330%?“

1- 43 wer AGEFLT G@@W@CMWQGTW%TM@GélGIGﬁTTo'%C'E;%TAE%CACTGGGTGC
- AL33040 A C%%G TG 'ﬂ’?(?T

fgglpeg\t i (\]';)el Y, %%C?%P&:t s?gzrtl ng %@?ﬁ@ﬁ%&%@%ﬁéﬁ ?%GA%E%B

st ock | i BAMRTAGHHABTATEE CEHI GAGET TAEGSIHAAGESHGTRACBATEESTEC PUBGAEAGLT

6% Et OH+EENCMAREASREPLSALAFOGAACTERECTRE i EE T c YR hadABACKRCT NG

(mg/ m.)
TATTACTGTGCCTCCCTTTATAGTCTCCCTGTCTACTGGGGCCAGGGTACCACTGTT

ACCGTGTCCTCT

10
9TL light chain variable region nucleotide sequence (SEQ D NO:10)
GATGTTGTGATGACCCAGTCCCCACTGTCTTTGCCAGTTACCCTGGGACAACCAG
CCTCCATATCTI'-GCAAGTCAAGTCAGAGCCTC'I‘I'ATATAGTGATGCCAAGACATATT
TGAATTGGTTCCAACAGAGGCCTGGCCAGTCTCCACGCCGCCTAATCTATCAGATT

15 TCCCGGCTGGACCCTGGCGTGCCTGACAGGTTCAGTGGCAGTGGATCAGGCACA
GATTTTACACTTAAAATCAGCAGAGTGGAGGCTGAAGATGTGGGAGTTTATTACTG
CTTACAAGGTACACATTATCCGGTGCTCTTCGGTCAAGGGACCCGCCTGGAGATC
AAACGCACT -

20 9TL heavy chain full antibody amino acid sequence (including modified l0G2a as described
herein) (SEQ 1D NO:11)
QVQLVQSGAEVKKPGASVKVSCKASGYYTEAYYEHWVRQAPGQGLEWMGRIDPATG
NTKYAPRLODRVTMTRDTSTSTVYMELSSLRSEDTAVYYCASLYSLPVYWGQGTTVTV
SSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAY

25 LQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPY




Al131-40 peptide 0.672 2.4 1.458 0.4 Not Applicable Ap, 42
peptide 0.672 2.4 1.458 0.4 37.6 APl 43 peptide 0.672 2.4 1.458 0.4

41 AS|nd a 7GthadaKpof 37.6 nMto AP
and a a KD @ftoia%lﬁﬁ%?to AP1_43 peptide. No neasurable blll?lcfjlgmg&g}')bﬂgﬁ

det ect ed agai nst the ML_40 peptide. 25 Exanple 10: Conparative
effects of antibodies 9TL, 6G and 7Gl0 é'n protection and recovery of
retinal function in animal nodel of A@%- Rel at ed” Macul ar Degenerati on

AGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPRE
EQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPSSIEKTISKTKGQPREPQVYTLP
PSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKL -
TVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

9TL light chain full antibody amino acid sequence (SEQ 1D NO:12)

DVVMTQSPLSLPVTLGQPASISCKSSQSLLYSDAKTYLNWFQQRPGQSPRRLIYQISR

LDPGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCLQGTHYPVLFGQGTRLEIKRTVA

APSVFIFPPSDEQLKSGTASWCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDS
10 KDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

9TL heavy chain full antibody nucleotide sequence (lncluqu modified 1gG2a as described

herein) (SEQ ID NO:13)

CAGGTGCAGCTGGTGCAGTCTGGTGCTGAGGTGAAGAAGCCTGGCGCTTCCGTGA
15 AGGTTTCCTGCAAAGCATCTGGTTACTATACGGAGGCTTACTATATCCACTGGGTG
CGCCAAGCCCCTCGTCAAGGCCTGGAGTGGATGGGCAGGATTGATCCTGCGACTG
GTAATACTAAATATGCCCCGAGGTTACAGGACCGGGTGACCATGACTCGCGATACC
TCCACCAGCACTGTCTACATGGAACTGAGCTCTCTGCGCTCTGAGGACACTGCTGT
GTATTACTGTGCCTCCCTTTATAGTCTCCCTGTCTACTGGGGCCAGGGTACCACTG
20 - TTACCGTGTCCTCTGCCTCCACCAAGGGCCCATCTGTCTTCCCACTGGCCCCATGC
TCCCGCAGCACCTCCGAGAGCACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACT
TCCCAGAACCTGTGACCGTGTCCTGGAACTCTGGCGCTCTGACCAGCGGCGTGCA
CACCTTCCCAGCTGTCCTGCAGTCCTCAGGTCTCTACTCCCTCAGCAGCGTGGTGA
. CCGTGCCATCCAGCAACTTCGGCACCCAGACCTACACCTGCAACGTAGATCACAA
25 GCCAAGCAACACCAAGGTCGACAAGACCGTGGAGAGAAAGTGTTGTGTGGAGTGT
CCACCTTGTCCAGCCCCTCCAGTGGCCGGACCATCCGTGTTCCTGTTCCCTCCAAA
GCCAAAGGACACCCTGATGATCTCCAGAACCCCAGAGGTGACCTGTGTGGTGGTG
GACGTGTCCCACGAGGACCCAGAGGTGCAGTTCAACTGGTATGTGGACGGAGTGG
AGGTGCACAACGCCAAGACCAAGCCAAGAGAGGAGCAGTTCAACTCCACCTTCAG
30 AGTGGTGAGCGTGCTGACCGTGGTGCACCAGGACTGGCTGAACGGAAAGGAGTAT
AAGTGTAAGGTGTCCAACAAGGGACTGCCATCCAGCATCGAGAAGACCATCTCCAA
GACCAAGGGACAGCCAAGAGAGCCACAGGTGTATACCCTGCCCCCATCCAGAGAG
GAGATGACCAAGAACCAGGTGTCCCTGACCTGTCTGGTGAAGGGATTCTATCCATC
CGACATCGCCGTGGAGTGGCAGTCCAACGGACAGCCAGAGAACAACTATAAGACC
35 ACCCCTCCAATGCTGGACTCCGACGGATCCTTCTTCCTGTATTCCAAGCTGACCGT
GGACAAGTCCAGATGGCAGCAGGGAAACGTGTTCTCTTGTTCCGTGATGCACGAG
GCCCTGCACAACCACTATACCCAGAAGAGCCTGTCCCTGTCTCCAGGAAAGTAATT -

CTAGA

40 9TL light chain full antibody nucleotide sequence (SEQ ID NO:14)

GATGTI'GTGATGACCCAGTCCCCACTGTCT‘I’I’GCCAG'I‘I'ACCCTGGGACAACCAGC _
CTCCATATCTTGCAAGTCAAGTCAGAGCCTCTTATATAGTGATGCCAAGACATATTT




WO 2008/ 110885PCT/ | B2008/ 000486 -88 A. Experinmental Protocol

Adm ni stration of antibodies. The protocol as described in Exanple 4
above was @Rg@lekss APOE4-transgenic mce, aged 65 week-1Qp20iRkRuss
were assigned to one of 5 groups for eight weeks. The first group
(E4-ND) was continuously maintained on a 5 normal diet (n = 6). The
second group (E4-HFC-R1) was fed a higl3fat, cholesterol -enriched
(HF-C) diet 8 weeks (n = 12). The third group (E4-HFC-R1) was fed an
HF-C diet for 8 weeks and received weekly intraperitoneal injections
of Ri nat GAATTHKYICGAACGAGABGCTHGE0CAGT QIMEAC G ECGABT-ARNC TMECAGAT AT
HF- C di etCEBGECUBERE COTHEGECELCAT GRRAGE TTCATIBRECAGCTEEATOAGECACAS
of Ri nat AT BITAGARTTAAAATCABCAGRGT GCAGGATGARNGAESTCAGAGTIDARTAQRGCT
fed a HF-TACARGETHCACAEBRKIC CHETGETETVMEEGFCAAGGEGACCPECUTGERGEATCAAA
i nj ectd oNSGOACRIGTGGETCEAMPADTETCFTARJCTAECETCCATETSATEAGEAGTTFGAA
study, thETOCGEIACEIECTOTEIRETCTROCTIGCTGAATAGLTTCRATACACBOSAGGCCA
degl ycos YARGEACARTIGRARGESTGENIRACHECCITE AT GETMAS TBCCAGGAGAGTGT
Fundus e>@GACAGAGIAGBACACTNEGEACAGDNDOTACGABCEFCAGEAGOACEE TBACCCTG
descri bedAGCAPASCABAL VAT GABARNTAC AL A TEEACBRE TECGAAGTIACET ATCAGG
obt aited GECECAGTE CTGIRBTORERAASABSTT(ARUCBOBG NEAGY GOTARIAIIAS 4
above. Results Recovery/ protection of retinal function by

adni ni st 68 hedvyahhalegirsbrsghion edtlnﬁjlédl@eﬂgenEQfsEth\MD '.D.a) Figure 13,

t he b-way r1} an or protection
Oftr?zllz P %@%\%ﬁ%@%ﬁ%ﬁ % §Tno recovery of
the grou §M%§>ptby ’

Sur pri si , the b-wave arrpl i tudes indi cate even greater recovery
and/ or pr |on of retl naI functl on in the rop[p treat ed 6G (E4- HFC
n H ) II B e ‘I :

anti- AlS 2 wave
anpl i tud@wtwmepgmupvewmreplwwcmﬁ&mnnmeFan to the control
group of YpQREGQPEKL [ IVAAEK Q0T CYPDIFS 8GRES9BINF BT/ or  prot ection

of retinasstanrct byAVYCPOQQSKERFPWS FEET ALK RIeyonstrate 1) the
sub- RPE anyl oid is pathogenic and/or toxic 30 in AMD; 2) significant

recoveryl/[ S on of i hal functl on as denonstrated by ERGs of
m ce inj 824 GHERC At RERREdVOPEE. D ; and 3) conplete
recover yGYMTREFYAPA of ret| nal functl on as denonstrated by ERGs of
mce injected wwth bispecific Anti- A 31 40/Al131-42 6G WO
20081110885PCT/ 1B2008/ 000486 - 89 - It is understood that the

exanpl esg@ChRMPOEKEARES CBFs¢sERaD g8y n are for illustrative
purposes_only and that various nodifrcations or changes in Iight

t her eof G Pl Gé’@d‘bﬁ@@éﬁf"ﬁ@ persons skilled in the art and are to be
included within the spirit and purview of this application. Al
publications patents and patent applications cited herein are hereby
5 i ncor peedildR Hilexiended GDR) {GFQUBINO SR} jrety for all purposes to the
same extpDN\agRldy\eﬁghz [ nd| Vi duaI publication, patent or patent
application were specifically and individually indicated to be so

i ncorporated by reference. Deposit of Biological Mterial 10 The
fol | ow ng~1F .0 wth the Anerican Type

Cul ture ©O N, 1080 Boul evard, Manassas, Virginia
20110-22|®Q,SEBADNMRQFLfﬂ/ater| aI Ant i body No. ATCC Accession No. Date
of Deposit pDb.9TL. hFc2a 9TL heavy chain PTA-6124

6G CDR L2 (extended CDR) (SEQ ID NO:32)
AATKQGT '

6G CDR L3 (extended CDR) (SEQ ID NO:33)
QQSKEFPWS




July 20, 2004 pEb.9TL. hK 9TL |ight chain PTA-6125 July 20, 2004

pDb. 6G hFc2a 6G heavy chain PTA-6786 June 15, 2005 pEb. 6G hK 6G |i ght
chain PTA-6787 15, 2005 Vect or pEb. 9TL. hK i )

pol ynucl eoWP&S"siﬁ@%ai ng the 9TL |ight chain variable relg('r‘iglnmg]r%’gooﬁﬁﬁe

| i ght chain kappa constant region; and vector pDb.9TL.hFc2a is a

pol ynucl eotide 15 encoding the 9TL heayy chain variable region and

t he heavy chain | g&a constant region containing the foll ow ng

mut at i ons: A330P331 to S330S331 (ami no acid nunbering with reference
to the wildtype I gGa sequence; see Eur. J. |munol. (1999)

29: 2613- 2624) . Vector pEb.6G hK is a pol ynucl eoti de encodi ng

t he 6G | isfhkeshahninvariablel regioe guolpotidedeih ] appa const ant

56 neavy tag FEL AR RN Rl B ER P ARMEB EASBEBR IR coren
region cWWWGMG@W@GGWWMTGS%@WGGTG
See B9 CRGCARRTICCRABEEE AR BIEIBRA e SR i a PR RaP ETAEIE e
under t heQEPETSGRRT TACAARS RBAAGTICAAASEGCGOCTIAQCAEBAGCCATBACACC
pat ont 230 AR A R REE GBI BT e PR e RRAPA R ey T
Thi s afsswmmmncesm@emmmmmqmqxf?rgﬁedamd TGA@FA‘EIBGGE
t t
ATOC undBoUAReEeAR O R EALRATRERC T eaty, "and subject to an -
agr equgent between R nat Neurosci ence Cor‘p. and ATCC, which assures
oA = e B o e
publi ¢ UEACATCSTEATSATCCAGTOCCOABATTAL STCRAICHTGTC COTBGEAGAGLGC

e o AN R TR B ol BB SBRHEN aRRBA B o CTcy
det er m neAADTAGEAUCAGERBRASSCABBCOAGEETENTAABTT GCTICATATAS GACGBC
Cormi'se; SRR AP E TR AR T RS e cd s A 4T er5P9AGS
Wi th par GATTaA0Te FER0CATCT CRAT COT GABGCCGAAGAT BT GIBEAGTSIATTACTE
Geposit_hbqier CorR PR eTbrafahtadh oA B it oAt

sui t abl e pppodicA@TETGt he materials will be pronptly replaced on -
notification with another of the sane. Availability of 10 the
deposited material is not to be construed as a |license to practice

t he ppvest H¥avi Bh&RMill AwibBtY amif adidigeduebé Singuding eshdifidilinGhas described
aut hori t¥1 of RUEL! nt in accordance with its patent |aws.
Ant i body—@@&ﬂggé@g—é%ggavy chain variable region amno acid-

sequence hBitQASEABVKKPGASVKVSCKASGY TFTTYAIHWVRQAPGQGLEWMGFTSPYSG

VSNYNQKFKGRVTMTRDTSTSTVYMELSSLRSEDTAVYYCARFDNYDRGYVRDYWG
QGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSG

25 VHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECP
PCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHN
AKTKPREEQFNSTFRVVSVLTVVHQDWLNGKE YKCKVSNKGLPSSIEKTISKTKGQPR
EPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

30
6G light chain full antibody amino acid sequence (SEQ ID NO:37)
DIVMTQSPDSLAVSLGERATINCRASESVDNDRISFLNWYQQKPGQPPKLLIYAATKQ
GTGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQSKEFPWSFGGGTKVEIKRTVA




QVQLVQSGAEVKKPGASVKVSCKASGYYTEAYYI HVWVRQAPGQGLE

VWWMGRI DPATGNTKYAPRLQDRVI NI TRDTSTSTVYMEL SSLRSEDTAV
YYCASLYSL Py oWidahddd VSS 9TL i ght chain vari abl e regi onp@iigdsisdtish
sequence (SEQ I'D NGO 2) DVVMIQSPLSLPVTLGQPASI SCKSSQSL LYSDAKTYLNWQQR
PG Q SPRRLI YQ SRLDPGVPDRFSGSGSGIDFTLKI SRVEAEDVGVYYCLQ
GTHYPVLFGQGTRLEI KRT 9TL CDR Hl (extende@8-CDR) (SEQ ID NO 3)
GYYTEAYYIH 9TL CDR H2 (extended CDR) (SEQ ID NO 4) RI DPATGNTKYAPRLQD
91L CDR H3 (extended CDR) (SEQ ID NO 5) LYSLPVY WO

2008/ 1108FESVHIF PBSOIRILGEIEHGS VVOUILNNAY P RERK QWD AR SCRBR ES\GEER DD

(N]O SRE%)PKM%%WE%EE@'%P gé)@&ﬁ_F%ré’\[iNOQTZ heavy

chai n vari abl e regi on nucl eoti de sequence (SEQ I D NO 9)

AGGTTTCCEEgawy chain _ o) aplide SeaRRee dingnedited-lgG2a as described
TAATACTAAATAT GCCCCGAGGT T x TACCT

CCACCA AP P AL AR - Ry F R A@w CGCCTCCGTGA
TATTACTGrE e AR £ gﬁ\g ' Q% CCA'I_I'GGGTG
ACCGTGTCEeTCAg t CAGRR NG ehP %CME%CG
(SEQ. LD TCGAA'I_F AATCAGAAGTTCAAAGGC GCGTCACCATGAC CGCGACAC

GATGIGT EFACAAS Y T TS ACAE AT S Te B RAGEASAAGACACCGCC
CCTCCAT AR e Er ACFEAA T AP APATAGRAT G GIRGAA FFRCGTGACTATTG
TGAATTGG R e AARPERACFEAEG AETET CA EdEEaEA LT CFRPCAANGGEE CCATCTGTC
TCOCGGECT AAASA e S F &SI e AR F A A LT EEAPRECABAGCCGCCCTGGGCT
GKEI TTACRST FARAFAAG A BT BN GG T T EeAREGTAIGATPEAACTCTGGCGC
CTTACRAGEFAGRAGAREES T EEPEF Wﬁ%@&% Mﬁﬁiﬁ?ﬁTé@T
9TL heavyChEPNCEHGCEHEEH G\ AT GECAL CEARAMAE ECBEIAG L NGARSIAGAS
| g&2a as QJMQQJA%T& Q@@q& CAAGGTCGACAAGACC GGAGAGA
QVQL VOSGARBKP LSRRV EWHERGIGECCCGACCATCCG
NTKYAPRLWE%@W CF@EM‘A S SYEE A GAHRAACCCCAGAG
SSASTRGPSVEA P ESRSTGEHAAT SEARPNEPEPTNISAEEALE AGCAGTTCAACT
L@S&YS@M@F@%@@?@TW@%M@WW%GGAGC
2008/ 110865PEPARNPAL 01486 AG YGT GAGHSTRE ECACGE KHRBTIHACCAGGACTG
SRTPEVTCARI/ASRCE &GN&VW%%M%R@REWCAAGGGACTGCCATCCAGC
EQZNSTFRW%‘NGM%@@ Tg% CF*‘\GGTGTATA
PSRERRITK GEeLy BN TGACCTGTCT
TVDK GECGHTCRARICERAGT GGAMCGGACAG

ant i body %G%pmgm%%&@m@% GCTG CTCCGACGGATC%%ET%TJ
DVWMIQSP %%
LDPGV(P?SDRE%@ [%Eﬁ@ GAGCCTGTC

APSVEP FPRETIII KEGGASHOAAN N FYPREAKVQ/\KVDNALQ SGNSQESVTEQ DS 10
KDSTYS LSSTLTLS KADY EKH KVYAC EVTHQGLSSPVTKSFN RGEC 9TL heavy chain

full ant Bogs dHi BREhiodamRAEe bbahidiseqTBdidier | 9&a as
CAGCTGGT GA&&( GAREErEANRABE IR ELTRECS(FGT6CCTEGCGCGAGCGC

A@TTM@M@T@M@Wﬁ@mﬁM@%@C@T@WWT
CCC 8T CCPOAMBEETRLASPEA RS AAEROERT CCTCOTACTIC TR RACACTAARRAGSCC
CCCC GAGACEAAGAAACETACCIIACCABEITIGRLCATAT QT CCGGCAGCGGTTCCGGCACC
TCCACCACEACTEEETACA AAETCACCTC RTR AP C LG RIACATEECRIAGTGTATTACTG
GTATTACTEEBECRETNTAAARERITOCOIETICT ACTTEECNEEERRTNT SARG TGGAGATC
TTAM@WW¢WWTG@GATGAGCAGW
: COTRETNGAATSACTACTATCCACGCGAGG
WWWWCMWAGAG
CCAGCTGTCGTG@W@AGGP@WG@HWG@GPMTGAGCAGCACCCTGACC
COGT GCCATTGAGIMVEIG COCEATEEAGERACACEFEBPCTABGEIIERBEAABTCACCCATCA
GGGCCTGAGTTCTCCAGTCACAAAGAGCTTCAACCGCGGTGAGTGC

45

m7G10 heavy chain amino acid sequence (SEQ ID NO:40)




30 AGTGGTGAGCGTGCT GACCGT GGT GCACCAGGACT GGCT GAACGGAAAGGAGTAT

AAGTGT AAGGT GT CCAACAAGGGACT GCCAT CCAGCAT CGAGAAGACCATCTCCAA

GACCAA ANGAGAGOCACAGGT GTATACOCT GOOOCCAT CCAGAGA c& £2008/000486
GAGATGA GTC CCTGACCTGTCTGGTGAAGSGATTCTATCCATE:
CGACATCGCCGTGGAGTGGGAGTC CAAC GGACAGCCAGAGAACAACTATAAGACC 35 AC C
CCTCCAATGCTGGACTCOGACGGATCCTTCTTC CTGTATTCCAAGCTGAC C GT

GGACAAGT CCAGAT GGCAGCAGGGAAACGT GTTCTCT TG T COGTGATGCACGAG
GCCCTGCACAACCACT ATACCCAGAAGAGCCT GTCOCTGTCTCCAGGAAAGTAATT CTAGA 40 9TL

ctaTTaT A B AR S A R AR RER R s
2005/ 1108NSPETABS 608 RST0AE DG pol FLAMSSERSETANNYEARGED aN AT
GAATTGGTT, GGCCAGTCTCCACGCCGCCTAATCTATCAGATTT

Cooea GACAGGTTCAGT GGCAGT GGATCAGGCACAG

ATTTTACACTTAAAAT ! ce
' .mj!u \ AN NN S0 -l-d Aun--!\r LYt Al aiimal (EATCAAA 5

Q\/Q_\;IGSGA@\AQI@GASVKVSWASGYTFTTYAI VRO
APGOGL EWVGFTSPYSGVSNYNQKFKGRVTMIRDTSTST

VYMEL SSL RSEDIAMY CTARE MR Ve EY 10WDAES | i ght chain variable

B?%'Nﬁ%sﬁ&@&@%ﬁ% RHNRA S vDoR SFLWY

ISSL EDVASRAR LR S P ARSI RN g o (extended CDR) (SEQ ID
1T 6 CDRH2(extended CDR) (SEQ I D NO 291
FTSPYSGVSNYNQKFKG 6G CDR | -13 (extended CDR) (SEQ I D NO 30)
FDNYDRGYVY GG CDR Ll. eXt end ) EQ | D NO 311 RASESVDNDRI SFLN.
' HeBCe B ANTKQGT 6G CDR L3 (ext ended
%%@gf_ QQSKEFPV\B V\D 2008/ 110885PCT/ 1B2008/ 000486 - 94 -
6G heavy Hol'e regi on nucl eotide sequence (SEQ I D NG 34)
N AT CCATTOGOTG 5

AAGTIGIC o S

CGCCA GGGT CT GGAGT GGATGGECECTTTACTTCCCCCTACTCCG
GGGT TCAGAAGT TCAAAGGCCGCGT CACCAT GACCCGCGACACC
TCCACCTCCA o

GTATTA

% CCGTCTCC 10 6G |ight chain variable region
nucI $%GT e (SEQ I D NG 35)
GATCACCCA

GTCCC GACT CCH GGCCGT nl eeeu AGCG

HE e N B, NG ol e
CI:CACCAT _;m&et_xx_ggvx "’L-A- & ____L_ __u:u A n..L "-"}-"' [P T u
GAACT COT ARG e esoe;& SSEGES "" CAGTANE &9& GGGTCCCTG
ACCAAACACABEARARSST EoEMBREE ooee euc u‘ No% GTCTTGGATT
GATTTCACFELSR AT ER &=TE “.- 4 I Nes TAATAGTAGTA

TCAGRRAGT &S AGASTTAY
20 6G heSRFPAASAICAIIGTAH T ¢ EW%T%T% aH{e b C A
modi f i ed ATdEIACISCARAGESPARPAT G TASERATS KT $61 ACTTACTG GGCCAA
QVQLVQS HAAGRISALEEREFPYAl HVWVRQAPGQGLEWGFTSPYSG

VSNYNOKFKGRVTMIRDTSTSTVYMEL SSLRSEDTAVYYCARFDNYDRGYVRDYWG
QGTLYP VSSASTKGPSVFPLAPCSRSTSESTAAL GCLVKDYFPEPVI VSWNSGALTSG 25

m7G10HC light chain nucleotide sequence (SE_Q ID NO:49)




30 6G light chain full antibody am no acid sequence (SEQ I D NO 37)
DI VMIQSPDSLAVSLGERATI NCRASESVDNDRI SFLNVVYQRKPGQPPKWYAATKQ

GT GVPDRFSGRESdAThdsd | SSLQAEDVAVYYCQQSKEFPWSFGGGTKVEI KRT Ay 15¥¥8s/000: 486
20081110885PCT/ 1B2008/ 000486

95 - APSVFI FPPSDEQLKSGTASVVCI | NNFYPREAKVQAKVDNAL QSGNSQESVTEQDS
KDSTYSLSSTL TLSKADYEKHKVYACEVTHQGL SSPVTEBENRGEC 6G heavy chain
full antibody nucl eotide sequence (including nodified | g&a as
described 5 herein) (SEQ ID NO 38)

CAGGT GCAACT GGTGCAAT CCGGT GCOGAGGT GAAAAAGCCAGGCGCCTCOGT GA

AAGTGT WWMQ@K@WNW@T@%FW@AGATAGCGT
CCCCACCCEAATCPTACCIELHEBCCCAREEEAAATT BT TAACAACMUICIAEACTGGTATCAAC
GCGT GT CGANARGAEACATHIXNG TP AASGCEIS TR AR ACORIGRCACCABTCCATGTCTG
CTCCAECT SBAAACECTAIRI ACBFTTCHRETICBIAL FEACTEABBCACACAIIT CACTCTCATTATC
GT GTATTAGRIACTCFCIASACHE AASETATCEC AXTIAT AT T8 TRACABRGHKAACCGTTG

CCCAGCECASE C GEFCHACHT CETCTIESEACCARSUNECACCAT-TGTC TTCC
CACTGBOCCCATGCTC CC GCAGCACCTCCGAGAGCACAGCC GC CCTGGGCT G

CCTGGTCAAGGACTACTTC CCAGAACCTGTGACCGTGTCCTGGAACTCTGECGEC 15
TCTGACCAGCGGCGTGCACACCTTCC CAGCTGTCCTGCAGTCCTCAGGTCTCTACT
COCTCAGCAGCGTGGTGACC GTGOCATCCAGCAACT TCGGCACCCAGACCTACAC CTGCAAC
GTAGATCACAAGCCAAGCAACACCAAGGT CGACAAGACCGT GGAGAGA
AAGTGTTGTGTGGAGT GTCCACCT TGTCCAGCCCCTCCAGTGEC CGGAC CATCCG
TGTTCCTGI TCCCTCCAAAGCCAAAGGACACCCTGATGATCTCCAGAACCCCAGAG 20
GTGACCTGTGTGGTGGTGGACGTGTC  CCACGAGGACCCAGAGGTGCAGT TCAACT

GGTATGT GGACGGAGT GGAGGT GCACAACGCCAAGACCAAGCCAAGAGAGGACGC

AGT TCAACTCCACCT TCAGAGT GGTGAGCGT GCTGACCGT GGTGCACCAGGACT G
GCTGAACGGAAAGGAGTATAAGT GTAAGGT GTCCAACAAGGGACTGCCATCCAGC
ATCGAGAAGACCATCTCCAAGACCAAGGGACAGCCAAGAGAGCCACAGGTGTATA 25 C CCTGC
CCCCATC CAGAGAGGAGATGACCAAGAACCAGGTGTCCCTGACCTGTCT
GGTGAAGGGATTCTATCCAT CCGACAT CGCCGT GGAGT GGGAGT CCAACGGACAG
CCAGAGAACAACTATAAGACCACCCCTCCAATGCCTGGACTCCGACGGATCCTTCTT
CCTGTATTCCAAGCT GACCGT GGACAAGT CCAGAT GGCAGCAGGGAAACGTGTITC
TCTTGTTCCGTGATGCACGAGGC CCTGCACAACCACTATACCCAGAAGAGCCTGTC 30
CCTGTCTCCAGGAAAG 6G Iight chain full antibody nucl eoti de sequence
(SEQ I D NG 39)

GACATCGTGATGACCCAGT CCCCAGACT CCCTGECCGT GTCCCTGEECGAGCGC
GCCACCATCAACT GCCGCGCCAGCGAATCCGTGGATAACGATCGTATTTCCTTTCT 35

GAACT GGTACCAGCAGAAACCAGGCCAGCCTCCTAAGCTGCTCATTTACGCCGCC.
ACCAAACAGGGT ACCGECGT GCCTGACCGCT TCTCCGECAGCGGT TCCGGCACC
GATTTCACTCTGACCATCTCCTCCCTGCAGGCCGAAGATGTGCCAGTGTATTACTG

TCAGCAGT CCAAAGAGT TTCCCTGGT CCT TTGGCGGT GGCACCAAGGTGGAGATC
AAACGCACTGTGGCTGCACCATCTGICTI CATCTTCCCTCCATCTGATGAGCAGTT 40
GAAATCCGGAACTGCCTCTGT TGT GTGCCTGCTGAATAACT TCTATCCACGCGAGG
CCAAAGTACAGT GGAAGGT GGATAACGCCCT CCAAT CCGGTAACT CCCAGGAGAG

TGT CACAGAGCAGGACAGCAAGGACAGCACCTACAGCCT CAGCAGCACCCTGACC
CTGAGCAAAGCAGACT ACGAGAAACACAAAGT CTACGCCT GCGAAGT CACCCATCA
GGGCCTGAGT TCTCCAGT CACAAAGAGCT TCAACCGCGGTGAGTGC - 45 nvGLlO heavy chal n
am no acid sequence (SEQ I D NGO 40) WD 2008/ 110885PCT/ 1B2008/ 000486 -
96 - EVKLVESGGDLVKPGGSLKLSCAASGFTFSTYAVSW RQTPEKRLEW/ASI G
NSSRTYYPDSVKGRFTI SRDNAGSI LYLQMSSLRSEDTAI YYCARGEDGNYAWT 5 YWEQGTQVI VS
n7GlO |ight chain am no acid sequence (SEQ I D NG 41)

DI VL TQSPATL SVTPGDSVSL SCRASQSVKNNL HWQQKSHESPRLLI KYTFQS 10

MBG PSRFSGSGSGTDFTLI | NSVETEDFGWYFCQQSNRWPL TFGAGTKLEL m7010 H1
CDR am no acid sequence 15 TYAMS n7¥Gl0 H2 CDR am no acid sequence
S| GNSSRTYYPDSVKG (SEQ I D NO 42) (SEQ I D NO 43) (SEQ | D NO 44)



20 n7Gl0 H3 CDR amino acid sequence GEDGNYAWTY n7Gl0 L1 am no
acid sequence (SEQ I D NO 45) 25 RASQSVKNNLH n7Gl0 L2 am no acid
sequence (SEQ ID NGO 46) 30 YTFQSMS nvGLO L3 am no acid sequence (SEQ
I D NO 47) QQSNRWPLT 35 n7GLOHC heavy chai n nucl eoti de sequence (SEQ

| D NO 48) GAAGIGAAGCTGGTGGAGT CTGGGGGAGACT TAGT GAAGCCTGGAGEGT CCCTG
AAACTCTCCTGTGCAGCCI CTGGATTCACI TTCAGTACCTATGCCATG CTTGGATT

CGCCAGACT CCAGAGAAGAGGCT GGAGT GBGTCGCCTCCATTGGTAATAGTAGTA 40
GGACTTACTATCCAGACAGT GT GAAGGGCCGATTCACCATCTCCAGAGATAATGCC

GGGAGCAT CCTGAEE Sl ESGAGCAGT CTGAGGT CTGAGGACACGCGCCATTT
ATTATTGTGCAAGAGGGGAAGATGGTAACTACGCCTGGT TTACTTACTGGGGCCAA

GGGACTCAGGT CACGGH&RE yence ( SEQ
| D NO 49) WD 2008/ %%O%kggl%??ﬁ / %O%HS %ﬁa@%bﬁdi‘@‘fﬂe@&hﬁﬁu&?ﬂ
GATATTGTGCTMUW@@@@&@@M@@WMWWWW retinal
CAGT CTTTCCT GCAGGE:fAGCCAAAGT GTTAAGAACAACCTACACTGGTATCAAC

AAAAGT CACATGAGT CTCCAAGGCTTCTCATCAAGTATACTTTCCAGTCCATGTCTG 5
GGATCCCCTCCAGE TCAQ GGCAGTGGCTCAGGGACAGATTI CACTCTCATTATC

AACAGTG GGAGA GATT TGTATTTCT CAGAGTAACCGTTG
GCCGCTCACGTT G%T’Bi%& %&ﬁ@q@A algR speciligally bindsforpn; epitopg on The

use of an anti bodgys,which specifically binds to the Gt err:Lulls of
Al131. 40 peptide in the manufacture of a medi canent for protecting or
recovering retinal function. 2. The use of claim1l, wherein the

anti body al so §p%zL, Lée 0@' 1|a1¥n P'wrﬁgrsémtthoe feicale t%) for ggrt]e-re %t_ed macular

depeneration.

4. Theuse of claim 1, wherein the antibody binds to the AP, peptide with a Kp of
about 100 nM or less,

5. Theuse of claim 4, wherein the antibody also binds to the A, 4, peptide with a
Kp of about 100 nM or less.

6. Theuse of claim 1, wherein the antibody binds to an epitope on A4 that
includes amino acids 25-34 and 40,

7. Theuse of claim 1, wherein the antibody binds to AP, with higher affinity than
its binding to ABy.4» and AR, and wherein the antibody is not antibody 2294.

8. The use of claim 1, wherein the Fe region of the antibody is not N-glycosylated or
has an N—glygosylation pattern that Is altered with respect to a native Fe region.

9. Theuse of claim 1, wherein ttie antibody comprises a heavy chain variable region

comprising three CDRs from antibody 6G heavy chain variable region shown in.



3. The use of claim1l, wherein the nmedicanent is for age-rel ated
macul ar degeneration. 4. The use of claim1l1l, wherein the antibody
binds to the . Al 40 peptide with a KD of about 100 nMor less. 5. The
use of claim4, wherein the antibody also binds to the AP142 peptide
with a KD of about 100 nMor less. 6. Tdae use of claim1l, wherein the
anti body binds to an epitope on Aopmthat includes am no acids 25-34

and 40. 7. The im1l, wherejn the antibody binds to_Al40

wi th hi gher aff :@%2 ﬁ5 b a&éﬂ%ﬁhﬁ@ Yagiablazegiomcozpppisiperthreg § DRsrfgom
wherein the ant 'aBﬁEBﬁy%G‘ﬁ%ht%ﬁhﬁlQEBéi&%%Wn% SEQapHe609f claim 1,
wherein the Fc region of tThe antibody 1s not Nglycosylated or has an
N-gl ycosyl ation pattern that is altered with respect to a native Fe

region. 9. The use of claim1, wherein the antibodj, conprises a
heavy chai n \8rThesise of elgine b, wherpinitks angfbodsr enanieidesa heaysnchain visdabje BEon

heavy chai n varj.abl e. regi on. I 1. 9 SE 6,. an l.i ght
chain variabl e A’rogi |§ﬁlg§%én%%n§9§%gnsf (ﬂ]ureg%e%ﬁﬁ'? "%Sg% Iﬁ#légzgd?/]‘g%ﬁlg téﬂ i
vari abl e regi onvasiablemedion Sirfpristhg¥bE 2minoliid sbhtends ehavin @ISEQUTLNO:27.

wherein the anti body conprises a heavy chain variable region
conprising the am no acid sequence shown in SEQ I D NGO 26, and a |ight
chai n vari abl egi on,.conpri sing.the am no. acid sequence shown in SEQ
ID NO 27, 11.1?Tf1*@q{§§8f6‘f_ frodkiPistdnecthien bapds &y thediergim? AIECAS ¢ he
C-termnus of thgidesDORL) HRIN A M tBORadiiictuled s b heediBRhORE MreRfedd
medi cament for age related .macuf ar degeneration. 12. The use of an
ant i body whi ch Te¥aridegeneeptineavy chain vari abl e regi on conprising the
am no acid sequences shown in SEQ ID NO 26, and a light chain

variabl e region conprising the anmno acid sequence shown in SEQ ID
NO 27 in the lmflﬂggyﬁfarﬁfboﬁy %%h%gﬁsﬂgesfaq{ea%g&agrﬂ'a?faﬁg rgﬁgﬁ'l’:ﬁ%ﬁpﬁsing

degener ati on.
the amino acid sequences shown in SEQ ID NO:26, and a light chain variable

region comprising the amino acid sequence shown in SEQ ID NO:27 in the

manufacture of a medicament for age related macular degeneration.



