PREVENTI ON AND TREATMENT OF COVPLEMENT- ASSOCI ATED EYE CONDI TI ONS Fi el d of
the I nvention The present invention concerns the prevention and
treatment of conpl enent-associ ated eye 5conditions, such as choroi dal
neovascul ari zati on (CNV) and age-rel ated nmacul ar degeneration (AMD).
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The anti-Fac hineri

ant i bodi es. The antlbody fragnents may, for exanple, be Fab, Fab',
F(ab'),,, seFv, (set:v.)), dAb, conplem@ntarity determ ning regi on (CDR)
fragnents, l|inear antibodies, single-chain antibody nol ecul es, m nibodi es,

di abodi es, or nultispecific antibodies formed from anti body fragnments. 30
Conpl enent - associ at ed eye conditions include, for exanple, age-relared
macul ar degeneration (AMD), choroi dal neovascul arization (CNV), uveitis,
di abetic and other ischem arel ated retinopathies, diabetic macul ar edens,
pat hol ogi cal myopi a, von Hippel-tindau di sease, histoplasnosis of the eye,



351 n anot her aspect, the invention concerns a kit conprising a Factor D

ant agoni st and instructions for adm nistering said antagonist to treat a
conpl enment - associ at ed eye condi tion. In yet anot her aspect, the

i nvention concerns the use of a Factor D antagonist in the preparation of a
medi canent for the treatnment of a conpl enent-associ ated eye condition.

In a further aspect the invention concerns a Factor D antagonist for use in
the treatment ofNew dsopsiiesnimitvagsoeiintiogloaywide asldivel eture 8f By iebeiarbedialei pt i on
of the DrawBgs genetic factoFS gnd gi@éhCllﬁ-@M%llo%eQés KRCh@d wWih ey ke ays candeBipch’ s
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Heavy and |ight chain variable domain sequences of nurine nonocl onal
antibody 12D20 (SEQ IF) NOS: | andS@hmary of the Invention Fi g. 5. Epitope mappi ng
of the various %ﬂ&dc a's:ﬁ% 8’& ste%%lé%RQL&ﬁcen Qﬂ‘ﬁ%%’r tﬁer edell@Inlor '&9411%@%“& M
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mat ure Factor D protein, such as a mature human Factor D protein

(NI VFoGE928 g meyad e R resigyies of ety & m " nat i ve sequence Factor D',
speci fically ensprpass@sdiaaifiaiht YoopEEURis xnmgmpm REMIS Qhithdu@lifBatioh, smaelies D

b oduce” neVE VB SRR Pt B O B R T B ) &
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mol ecul es having the sanme am no aci actor 'D polyp eptlyde
25 70D12, or a ﬁagment thereof.

The anti-Factor D antibodies include human, humanized or chimeric antibodies.

The antibody fragments may, for example, be Fab, Fab’, F(ab’),, scFv, (scFv),, dAb,
complementarity determining region (CDR) fragments, linear antibodies, single-chain antibody
molecules, minibodies, diabodies, or multispecific antibodies formed from antibody fragments.

30 Complement-associated eye conditions include, for example, age-relared macular
degeneration (AMD), choroidal neovascularization (CNV), uveitis, diabetic and other ischemia-
related retinopathies, diabetic macular edema, pathological myopia, von Hippel-Lindau disease,
histoplasmosis of the eye, Central Retinal Vein Occlusion (CRVQ), corneal neovascularization, and
retinal neovascularization.

35 In another aspect, the invention concerns a kit comprising a Factor D antagonist and

instructions for administering said antagonist to treat a complement-associated eye condition.
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derived fromnature. Factor D pol ypeptides of non-human ani mals, including
hi gher primtes and rum human nmammal s, are specifically included within
this definition. "Factor D variant" or "conplenent Factor D
variant"” neans an active Factor 1.) polypeptide as defined bel ow havi ng at

| east about 80% ami no acid sequence identity to a native sequence Factor 5
D pol ypeptide, such as the native sequence human Factor pol ypeptide of SE()
ID NO 3. O dindr yétyanotierRapeeorthdDinvatiprapencei the hay ef atFakteadt antdgonist i80B6 ani no
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am no aci d sequéhcRYwest e invsptioaconearast Fagop Renoguisaier 1S inthe gedeetighice
identity, abmplbmérgassciadaeud co8@fenam no acid sequence identity with the

mat ur e tgurran amno acid sequence of SEQ 10 ID NO 3. Preferably, the

hi ghest “degr ee of sequence |dent| ty occurs within the active site of Factor
D.
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structural det e@? Rahac@izater I B800f 2 RifsHiRLALY L8R G tHé ;tmémetwe%ﬁtva@t J.
Biol. Chem 270 1995 24399- 24405) . Based on these results, it
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lanak is and Nali?%ygpﬁéa,v}? gx%tl 1P chdm vaniﬂ Omdll? s*e uen%eégfl}nufme monoclonal (uc?bo m no
acid sequence id htit age oOf am no aci

resi dues i HZIQZ(béSI’Eﬁ?iI@eNQS $etst2§nce that are [ dentl cal with the am no acid
residues in a refeg %ﬁgpc RaGhiag onhé@a%ﬁ's%ﬁ#a&&tlﬂnn@&deQ”l'nH‘igatédhdaﬁ@ﬂl—é%ﬂ%es and
i ntroduci ng gaps, If necessary, to achieve the nmaxi num percent sequence
i dent i t4), AAEHES tBolifeIoHe 19y any conservative substitutions as part of the

sequence identi ¥, 6. Nnhgmmrttqumé ofHAfiROSMEN PdetofBY61 pApRdTIEQ@ D fent). am no aci d
sequence identilr%/ c?n gl eved in various }Q@%s that are within the skill
in the art, for THEaNEESS GK1ORE BEBrEIRIYeL/ At 30 conputer software
such as BLAST, BWAST-2gnoAiskh@usod inMigaldiegn ( DNASTAR) sof tware. Those skill ed
in the art can determne appropriate parameters for neasuring alignment,

i ncluding any al gorithns needed to achi eve nmaxi mal alignnment over the full
| engt h 26f t he sequences bei ngDetmityd AresatiptiQpefithaRusterngd fimibodimert t hen

calcul ated relative to the | opggfiigequence, i.e. even if a shorter sequence
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overal | sequenct'e3s| ”Heﬁt“l“tfyfy winf | ch‘é”q”é"g%l R fossd Mierchangeablypasdisit o op
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in a candi date seguence that.are.ident] l | eot i. i
ref erence Fact O]I§ %% 1ive 'segdence Taatmulé,nxs a pofyge%p uieV\{‘mensfgtthe Sdme lglﬂlélo §% ugﬁc(?éesaaaand

i nt roddei nfacgapgs pGIVtﬁem@c@snseﬂr \Srom tn@twactmevlessvﬁetsnwdemﬁm”q@enmmTlmequ@m:e

i dentity. AlLGRMERI: DA% Qcyrsﬁ%@ﬁo@ttatgx@to?[ﬂb@'pﬂgu@g'ﬁﬁ%&nﬂ% Sldfr &itdiic
sequence |dent|ty can be achieved in various ways that are wthin the skill
in the art™efdr nrdeilipeé @ yaiuig Fpasl P dreeimyaeh éfbfl anadpmbLinay Fastor thaioginsuch

as BLAST, BAIDL1923; shbIiBN\Nvor 3j\/lagadctngnndt u\l&ﬁma) F&aa‘rtmarsmflthgsec@kgatstsed in

the art can determ ne neters. far neasur

ol i g BHYS AT SO et of BYRE Bl 6 ovHase B e WOBIVEHY ful
| engt h3of tlkees equredce shebeiivigfoconpanrelty-ocSedquencent fdent Ry aligndien spliced

cal cul at edfo‘trﬁ a-l‘i]!i \{tgtu g Baﬁmlngqg&c ﬁgtltge&cleduo# De Q/%EQS stfruca!rzﬁ Qgt(f{n%trd (§Sguence
shows 100A)se uence | a portion o Ton er sequence, the

overal | seﬁ%@ﬁ%éf?ﬁ%ﬁﬂ?ﬂwkwﬂﬁﬂmbegHesenth@WOEQGQWNTGAﬁSaﬁ@@Wa@eﬂWmmU@telc
acid nolecule is a nucleic acid noleculdg-that is identified and separated
fromat | east one contam nant nucleic acid nolecule with which it is
ordinarily associated in the natural source of the nucleic acid. An
isolated nucleic acid nolecule is other than in the formor setting in
which it is found in nature. |Isolated nucleic acid nolecules therefore are
di stingui shed fromthe nucleic acid nolecule as it exists in natural cells.
However, an isolated nucleic acid 15nol ecul e i ncl udes nucleic acid



20which it is ordinarily associated in the natural source of the Factor
0-encodi ng nucleic acid. An isolated Factor D pol ypepti de-encodi ng nucl eic
acid nolecule is other than in the formor setting in which it is found in
nature. |solated Factor D pol ypepti de-encodi ng nucleic acid nol ecul es
therefore are distinguished fromthe encodi ng nucleic acid nol ecul e(s) as
they exists in natural cells. However, an isolated Factor D encoding
nucl ei ¢ aciddivablreguhterci edterde solfimptides oDroethondi mgnain olckilios 2Bbeipdmatet @dul es
contai ned ip, ﬁﬁiahﬁlam% oRHARE NI REPEL RRS 1 EALH AlonD where, for exampl e, the
nucl eic acid lecule i's in a chronosomal location different fromthat of
natural cells. ﬂﬁ?étort%wﬁdmam FgBREEent Fackor Powgant nmepanicldasier & apfarertidend

i ncl udes aaydmédeﬁmvem\tikga& Ida& d&apai% anind acﬂﬂ@(ﬁtfeﬁﬂcilc&hm 1o Aollaacel@emgncemamﬂ al |y

or full itin apro t|r1 r educ of. int F r

b1 o ogi Sal ThEtVbPES: Bhar g 1o eagEnran Pl dhe SRt S AprSe: n,

anti - Fact O@l@l&%@@ﬂfﬁdﬂ@(ﬂj esaand! @t ntgemt-dbmndi)%gmimagldfemlsmt Rlerteo for atcbttahter

bi ndi ng pol 1 o a 1ence identi cas d la 1 t bind
o Factor BReRA BERe ARERLAES Ao RERE b8 B R ot R FELlFR PR 1y

i nhi bi ti ngleagiisbaygt”r #regno eeédhgeienny ldﬂmtv ot etr1¢aetrcwbwj 9% @ﬁmna@ﬁ éﬂquweaeé%w‘ﬂ% il es

such as thg;ghi Abb&t%‘)%%mF@%&@Ee g%llt:&dfgﬁ{ tol |§1'tm¥x§u1knm‘iahgmﬂ@taa@géagéﬁc@(ff SEQ
conpl enent - associ at ed eye con ,K ecul is defjn her ei n

to havd®a ﬁ‘BI é’cél elebb gt ‘"ﬁlé"t“d\ﬁﬁréao?ﬁi?q“%e ‘f‘le%‘%ﬁbi":é\“‘é?’”é ‘I“;}helj“é’i'vc%\ﬂ‘ ‘Efg'ﬂ%‘orlooo
dal t ons. : "Active" or "activity" or "biological activity" in the

cont ext of a Fact e NV &, ity
t he ant agoni ze ?ﬁata?tg f'{% afmsllr)’s dﬁﬁ‘hcg YE ef’z At;Slpollod al‘?{'%ﬁ 995 |§va {A‘%p @’?L%Eactor
D. A pref empeltribg)ol tbghlmadn FamrlD/fletllybn@f Pact@éblta@AS}DS%lM‘HqéWP%f! mi‘@e*’ﬂ%édté.lm lity

to achi eve pgJIRRSHE %mngly SPREPUE %‘&Et 4l dddkes Sdh%g peﬁrdg borﬂfﬁt IT'QEJ QagaYytlc Qfiad@
Factor D-assoui at ed di séase or condition, such

conpl enént *ass6 i diEd eyre-'€oral OS> The- 18%tai"4/|Hc‘§57 élélsﬁlabé‘tydﬁf e“roﬁfoﬁ’éad‘oi‘sn in
Vi Ij rlo or i Boxﬂ}ba\/da Wi SthSs sehﬂi&ﬂr&léﬂs&gNﬁhﬂd& agl. afss@yg;oz u;ss 19949, 9el7exantniqini mal
nodel , or ni c 0 iate

condi ti on” S‘nga ﬁ%eé?:l(’tisﬂ"%lhbee ﬁf‘bé@ﬁ%é? b en §%}@§ﬁ§"r§% "Ude w’ §ﬂ>ocﬁe1 Wh'cg ec‘f}llat‘?l ons
the pat hol ogy 2042 Whih¢ penkmnvoh des aobmpberse mocked (mgeudn ﬁg‘%%@%?@s&?%hl%&nd t he
al ternati V&9 %tﬂ% ’anmgmé 3 191311’ du%é’lr@[fnd ttl%%ct%lcts% \/Od:?é lh\é@m B@anﬁﬁ%aloaﬁm}yms

conpl ement . nt - assocl ate conditions include,” w thout
limtatPon/e ?Faféwtarﬂ‘dﬂé‘géﬁ@iea‘tm%ﬁé %F%é&é‘é@ esisprbHicastivap (Kigt g ghg- Bfol. Chem.
age-rel at ed7m@‘)'§)azr43®eg@mr@{séd)5h HAM, @llls |1tn\Qzlstﬁld>;ﬂgaddﬁaM f{ﬂ‘ﬂd DVefay undergo a
(non-exudative and inexudati vrgj) &# cf or(cjeg | neovascul ari zgt on tﬁ
uveitis, dicaBREREnafiatge Hew Ydtgdab 4ot faos l‘eé‘f o B ATHTRES 108 RHPREpe

i nt raocul aractwepma)wmdlsamd Nhﬁ%&%otezﬁﬂﬂf’ﬁ (a%mdsfabieu) ¢ macul ar edenms,

pat hol ogi cal ny V. -Lin t i f e
eye, Central Re?[?aﬁcgfi’t (\7’3 b ac Sequeme %ﬁ\/ ' %%“%%épkl%e%gcgﬁg (grdﬁzlg)t a|(:E)Chn and
r et i nal2s neowsaseul ardndidte mquensﬂe tpzrtexfeedqnwl gtﬂothp apino eddrpshidyes fit 2 18%5?@?9 fatted eye

condi tionsp éa&\tleh]tgez?ﬁe gnlﬁ h@'ge%genggg*%%l Aol GEENSE, Al QBsaky Mk hicve Ml nbidinfich
non- exudative (wet) exudative (dry or atfophic).  AMD, chor oi dal

neovascul aPfreet fcawnfeefwyty Yl Aplernederipg 3 GYREMYIVE BRFIUUALESAY AT FFAYPH i s.
" Tr eat ment 'Jdehy.amlighth it VaN§urRes PET def i g Vivbltd‘ht talvenol Rdefiidate @bnijly eanert i ng

L devel opIl o1 S S PRt yREt Ao oo 3 AL SpIger eecsndt nel

preventat i venmeasuves:. suThodd.ASH, Biestl-bfAlticEar iveadligh @Nmﬁ@ft)ho@ewel T@&dy

wi th the 2Qdjgofdgrl a,@%amété, mfiR. o %ﬁ%te‘ &rme@fotr headi lﬁgm%ems ik RdiRE any

prevented. I'n treatnent an i ne rel ated di sease, her apeuti ¢ agent

may direct P&go‘&l"t’%ﬁe%‘%wf’rﬁ@ﬁﬂt ugsingf aligawpyryer Bie fa”d%ﬂﬁf?o?feﬁ’l‘? SEfUEIES PiELine

response, QmpgaRAd€Equtiie 1cghtﬁ§3@~°tl€'en Qﬂﬁtﬂdt&*@ﬁ@@&é bk @onk@ stdueiidt, MR NdveD)f a Qhdaer

t her apeuti c agents, antipiotics, antif glals anti-infla

agents, ch é%?%%?hﬁﬁéﬁ?qg/t §equcé1fecxdcnt|ty with a portion of a”longel sequence, the overal sequenge
35  identity will be less than 100%.

“Percent (%) nucleic acid sequence identity” is defined as the percentage of nucleotides in a

candidate sequence that are identical with the nucleotides in a reference Factor D-encoding sequence,
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The "pat hol ogy" of a disease, such as a conpl enent-associ ated eye
condition, includes all 25phenonena that conprom se the well-being of the
patient. This includes, without limtation, abnormal or unconirollable cell
growm h (neutrophilic, eosinophilie, nmonocytic, |ytnphocytic cells),

anti body production, auto-antibody production, conplenment production,
interference with the normal functioning or neighboring cells, rel ease of
cyt oki nes ofteratifrér treequetcor ynd prtiodisae sarat il edorsenr i achiexedhognaximippreesssli on or

aggravat i OQecf?lE:nc@Wndt}anl%mﬁ %¥u19$se§ JFOUARERG e Rbnt RERRORRGequbRE !d%xttftyaéahon of
30i nfl ammatory cells (néutrophilic, eosinophilic, tnonocytic, grghocytl c)

into cell ulbéﬁthéeﬁ%éga“oé%‘@ys A Wi thgygkstia fhe aﬁg‘mu%%%ém H"lbll‘cé)‘faé bleo” any
ani mal cl a&sm&utcedofaaneauaﬁmks r lmlsmdg ,NQI,CJN/\drMI:@MIgn I(mmm Iam)@mwalfw MAGS,

hi gher er hc?i tig and | Ulpl{ SLQr ., pet ani mal s
such horse Pi é?emégP ﬁ@""Hﬁﬁ@oméﬁﬂ?mgﬁam#@Pwﬁ?gm“EP% N3P EPer r ed
enbodlnenta@@nmhemmmMan®h@ﬂmn®hsﬂM&mm@mop@ﬂaﬁhUﬂmﬂnﬁBEAdmwmﬁétmat|on "in
conbi nat i oraomezawa SO sm9r o gﬂ;femaﬁéaar@dwﬁ 9@%&@ AGRRLS, ileNG LS Shorfer

si mul t aneous (concu ren and consecutive mnistration 1 n any order.

" Ther apeut isewP1oy shemv S0P p@crasotentty “ite peen elitdenser sefuciees fraRvedH sOPaft agoni st ™
which is reaymgaankqmgga&ﬂma,a nmeasur abl e |nprovenent |n t he state e.g.

pat hol ogy, of the_target disease or condition, suc exa a
conpl enént - assoff’ a‘t“gﬂgdeyéc Lo P SPHwClEE poid m8'8ﬂ'ﬂertgar‘ ”é‘éeaﬁfé ABs r ef ers to
DNA sequencgsrane ¢esseleas dneortdnenaxpries stid mobfulawitbaperiabbyinkilpkeetiaddi ng
sequence | M @ig P4 Q\Lgl s&wfe%rf thQOStlelcoarcglaﬂln%maleln?cle(f Oamdrn?(llecﬁlgﬁ%%ct%& 1}1 nx%tf 1ﬁ|r €

sui table for Y {Ude a t1ona

oper at or s@qt?éﬁé & wlwlrdl iafopidoin seme. bplﬁeﬁ mgleisiagid mOEa%wwf%ale éllsm@maheé known

to utilize REAMDLEES aciPAbYAHLRYIALE AMha®lI88L SHovR0E, AMDARERESeic Juc] ei ¢ acid
i's operabl | i nked" when it is placed into a functional relationshi p with

anot her!>10 mf&c@? fclydes a”‘é‘é%ﬁjé‘ﬁ‘&‘écc“‘%%‘m‘é‘}&%ﬂfﬁ Fels Mehprdipggly PP &RGeree or
secretory Ipepi@lide vehepRr &lhyle | tharkeldic tad DAculicdt ina cpehypent bdeod différént | S
expressed ehoma%h(g repr l1iw”n that participates in the secretion of the

pol ypepti de; prohn‘er or enhancer is operably linked to a codi ng sequence
if it affects the“lbcrlaﬂééaqtqntﬂ oty perftide- hrezocéi&qluehtt;@cidmoleaﬂfrisbogtbfriﬁe%bli nding site
i's oper abl Ynollécmgﬁxgt 1& ﬂelﬁ’lﬁ&pﬂ'd Qﬁ%dﬁ@gﬁgﬂgﬁckt onL t:on'tﬁnupagﬁiuglklg Q@&imggcxﬁesthho
facilitate translation. Gener , operab | i nked" means that the DNA 15
sequenc8s B®ichd 11 griiRaly wrasiaed h‘t‘i“gﬂb‘&% 50”&ﬁ(‘3f the Pacton B-cagpdime gpclede il ét or y

| eader, coruomgauwsm mlylpépua@ammg; bIRs Bcid OMBNEE oth@nhances Sreler 8@he iRave to
be contlguo kln

restriction g.%l 1éss qudfuggeu& %?Adﬂ%ﬂﬁg?ly%%ﬁé ggolflﬁg mgyehctﬁ% ﬂoleculestthelefme
ol i gonucl e(ate|dd;en@daq:altfwhsthmlcd)dmglmclac ariemois@d(s) m t&@@@ﬁt&anmeuz\lweﬁ kb

conventi ong c)wg\yeﬁ%s lsglgt]'pd ;‘1%5)( br&gcor]ﬁl nﬁQJm ﬂ}{i%dl&g%%clug& éé@ycﬁ E:n%&ﬁn% rﬁwﬂé@adl ly

det erm nabl e I nary ener al
enpi ri dal e @aleaﬂqsewt%'@ééh@éﬁtﬂlat@mml1br€é@)essF@f@ﬂwh%@hﬁﬁgpkehw@lawr e, and

sal t concentil &blcQik is Inh ARABER al 1obBRI& el ABBIhal SiCHiuFEcdns gher tenperatures
for proper annealing, while shorter probes need Iomer t enper at ur es.

Hybri di zati on gebfefaY’ Iaya%féb‘er‘fdéc‘jdh‘hF ﬁ@a% SEE G HER ALY DA £ o r eanneal
when conpl eipbit afrguigdiviag) dSclafie pplials enfully mhxammgmmgmnmxclhg&h erfeRed with

mel ting temgcrl&(tl]jjblcﬁ lcanCth gr?acloxtd.'antd(g,glgsls inclu Jc Wxﬁlolutrhemqt'l 100, annq?qglm%t ween t he
pr obe and fy b Sl

antibodies and antigen-binding fragments thereof; other binding polypeptides, peptides, and non-
peptide sniall molecules, that bind to Factor D and are capable of neutralizing, blocking, partially or
fully inhibiting, abrogating, reducing or interfering with Factor D activities, such as the ability ot
Factor D to participate in the pathology of a complement-associated eye condition.
A “small molecule” is defined herein to have a molecular weight below about 600,
35  preferably below about 1000 daltons.
“Active” or “activity” or “biological activity” in the context of a Factor D antagonist of the

present invention is the ability the antagonize (patially or fully inhibit) a biological activity of Factor
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25sequence, the higher the relative tenperature that can be used. As a
result, it follows that higher relative tenperatures would tend to make the
reaction conditions MON stringent, while | ower tenperatures |ess so. For
additional details and explanation of stringency of hybridization
reactions, see Ausubel et al., Current Protocols in Ml ecul ar Biology,

Wl ey Interscience Publishers, (1995). "Stringent conditions" or "high

st ri ngency & ohelefeiraiisslogicakactietyiohe Hacke Peitagoniseiy thh ebijity éapchifyeadneagublsy t hose
that: (1) ig egﬁéntanWe Etﬁ’t@'e(;g %l{oﬁﬁgtolﬁa %Qr B'dgs}auL@Jleé@top&ﬁdl{lm sdﬁ@§§1hﬁg1 for
exanple 0.01 M sodi um ehl orj de/ 0.0015 M sodi um ci trate/0. 1% sodi um dodecy!
sulfate at oSO ¢ HMRERSPGsoaaEd 1 CAVBION A8t VaN 2 badrigimined Hg” ¥§eRE” such as
ff)lr3 mami ;je, vfx@[est@)(ﬁﬂfy]lr@ bmsﬁig/ms(sz\g/sw),mg @mmazlmt gﬁnw}ﬂohel%rl%m‘umaeuﬁerum butt

al bum n/.0. 1% Fi 1/ 0, 1% V|n yrro one/ 5 uf fer
at pfi 6.5 wit h%g“s‘é”“mv?‘é%} “e‘ Sé???“?%‘ew“ n "%9’ u‘}?n ‘tégpé‘t“se A "42E° or (3)
enpl oy 50%e.fl eyeramdides th5p)(hciBE;SSOwhl(kOnVTﬂi/eMle@@nentomﬂﬁ’@ng\ﬂwsqm:slwﬂnlrclltmer ate), 50
t uM sodi um, . .\ nhardt's
ol ut 1 o, <o eay R el A S Lo 2 006 dext r an
sunte at 4280cijipd e G e "&ﬂudaaz*@hwﬁl'mmzwk *@s@al( grarae diseeersi wel sl um
citrate) anr@ges2Perannamider *bendatan (AOID)MBRMIRYINRNBWIInStkiAgRNEGY Wash

consi sting of O. SSC cont ai ni ng FL at 95C.  “"NMbderately stringent
condi ti'dns’ “Wéve%f@”? t""?e‘r ‘éeavaé‘é‘ﬂ‘ é‘§‘8‘|)’ fdﬁ‘@’d’ ‘Bﬁ“‘%g(%‘?‘éé‘l‘éﬁ’é*ﬁel 58%‘“&}9 gl ar

C oni ng: A rttaberhas.ony otManuabgulaNeaw¥ard dis@eds buSprsidigeticlanbor eRmess, 1989, and
I ncl ude St h al'y S Pdn 1 a S 110518 b)) ciny €1 9.

t enper at ur 2& H%% gfﬂ‘éétlg?aegd pﬂp}%md%%%g Q{]q'sgsaglg{l }an%gh%%tgh%ﬁp%ﬁuégpgegcrl bed
above. An &edmléCBVOW@@ré¢aén<@vfy61§% Wtﬁg»éh‘i m@@h@nomsaﬁagléiﬂ@noe@rqfﬁrrgﬁglOUP of

i ncubat i on cahpidd&at- as@ocaatcagyé@ohmbn@ﬂ]emas I\ﬁcﬂ@latc@@x%uﬁa@ﬁ%ﬁ@rﬁ@n (A'Z_MIX) RS 6&50 UM
NaCl, 15 inMtrisodiumcitrate) sodi um phosphat e \)
Denhar df" s "S8FEERHMWDEE eruskit i w‘roﬁweﬂ AMRachots! %Jg‘leﬁ‘@“d‘éqﬁéf?‘ﬁ‘?@ Bhear ed
sal non sperdnibe%léem&lﬁthb/Qmplarla)enmsthahmglsthe filters in |l x 10SSC at about
37-50 C. The Skl'l’r d%men?rxs an mt%xvemlon p 1Formgi w1 Rhe I%W]txtooofa(iuvensc n tthe%eve%mgr{tat ure,
ionic strength, etc. as NeCes<aryPY o accombdate factors suc
| engt h and ot Hrihg tkepathology of a d@h@ tPespmhh@m ‘repecnt agfge d bommamlgedleﬁeprm n
refers to %ncﬁg}bﬂ'@fa&tﬁ opekyeqeme n%%s&c@rrwséfnnged%m&kmw& hhandl aﬁeQ@ diRNt i on
fused to a g . The tag pol ypeptide has enough residues to
provi defan déﬁ‘ldf‘d‘ﬁ)&’e %jé“ﬁ%t“ ‘X}Whé‘}‘? digprdafrit SRVl Bdrerraer of dmiee ieiisd ¢
enough suchistRak t]ietap@lﬂ@&gcltmtdlrbdﬂy @l 8% thadiituble @GEspnisd 3f a@bm Sdnent pﬂduy pepti de

to which it is fused. The t tide refera uni que
5o that 't hamaReIay do8shBY SRPER T F € rEuae Badh el s

epi t opes. Suyi, tuaidlogcs aghpgdls]pephﬂmhesitcgemmalch@mdnla:v*@uat:s kteast six am no acid
(prefor ably. bt hech a8bur 1y Rt At AT AR B LFM G B

"anti body” Pi’@omgédhai gpntppnifsrirarkdPeing erBeragiend Speitipdes arithgut bpieios, wi t hout

i m tationgy,R208d1 09Unor@dlidbteRE 9% thh AREMGL QB@hopBIRL, |nmgdyﬁ§ }(ﬁlﬁﬂ&!vﬂéj&emg

agonl st, antagoni st, ~and neut raI i zi ng anti bodi es(? and, anti - Fac tﬁ*ﬁ

anti body caHPEdi RPBRLNFUFRIER VBBF“ECHW goraplemant prequeten mgerensy Wt g AYEEbnal
ant i body" asctised oh&ﬁ@bmnrgeélensleis@oﬁ:@toamésl daeﬂiyi séliﬂftt@’y p@ducﬁsrammmxampme ation
Of SUbSt antl a!€|SS¥01]r;|Z)(l)rTD ax%%%?an?rl]l;[ dll%%g.eor or 1mmuno{0g EQ?CSI Or}](ijlb }/llﬂﬂlagon q‘ntl bOdI es
conpri sing “the ufEt 1 on ¢l for B )

nat ur anIDy @dbmmﬂonqeﬂﬂivmxpmd@ ftohlaquhﬁfayn@ecvplr: égveﬁrpcnﬂn) intp pdiulapspeesntes. 25" Me
term " monocl onak, &Rt Bdharas ulds feiNRER B aﬁ}ﬁdfnﬁn{:ﬁc Lsgiﬁ@dlds%r\h'm%gg%c%@iké" ned

froma
without limitation, humans, higher primates, domestic and farm animals, and zoo, sports or pet

animals such horses, pigs, cattle, dogs, cats and ferrets, efc. In a preferred embodiment of the
invention, the mammal is a human.
35 Administration “in combination with” one or more further therapeutic agents includes

simultancous (concurrent) and consecutive administration in any order.



popul ati on of substantially honogeneous antibodies, le., the individual

anti bodi es conprising the popul ation are identical except for possible
naturally occurring nutations that nay be present in m nor anounts.

Monocl onal anti bodies are highly specific, being directed against a single

antigenic site. Furthernore, in contrast to conventional (polyclonal)

anti body preparations which typically 30include different antibodies

di rect ed agai nst'llgizp§utiradineifadtremmimants ahepit viopdsdor leatigomwhaoéional

ant i body Isrcqqu.5@95&%@%4@&%@@1&%& e IR ARk AL m]eag}%aqg&se Jhe
nmodi fi er "nmonoclonal” indicates the character of the antibody as being

obt ai ned f re8itition, ssehgstianfman's y coippfehssgtepesEratiotn of anti bodies, and is
not to Ihe const rrh@ema&om@qsémrm&g @feﬂ(ﬂd«'DNA@ﬂ]uﬁfcestr]a&sﬁﬂ/ttbnb@éjfysp:l%%lcﬁBYan _

parti cul_ar ocl ona i es in

Do cor darice Rty viie SRS EIBHTY aR Tl SShagmme: daa TRy THERyRT ronm et hod

first descmmbbﬁﬁbyukmhh@rﬁe@mabm1@&9?5bmhmeubﬁmﬁ55aﬁgﬁmn@mmmayebeimade by
reconbi nant h
nnnoclonafmgﬁf%gg h%gé ﬁgg@‘C&: %e%gg 5?5 ?%W?Qﬁgéygéﬁ? gJ%§MI %Farles

usi ng the tehsiques descrlbed in Cackson et al. (1991) Nat ur e

352: 624- 628 anle\@&K&uﬁE ‘@brabl{ HRQE) wilen itMOH1acBd Blo-a f&%a015&$l'a5c912111p thl'i aBhapl e.
The nopnocl on |bod|e§ﬂhere|n S C|f|callﬁ€|nclude ﬁﬁ meric" Qntlbodles

(i mmunodl oBYf 6} ‘ﬁ%“j FHU EA X PNOHOG P ERE I8 VT SR/ BPr S YREC'E Hieh

i denti cal wnﬂhm@xmﬂnﬁmMQQWUsmﬁﬁmmmﬁmma$pmﬁd&mgmﬁeqmemmﬁsxnmu@nﬁubodles
derived fr r For SRECIES O Melple] 9 & %é?\% [@nti body

cl ass or s%ggﬁgg% gbﬁMFél %@ggengln BﬁL@QghQ&m 2 (? } fd d%%?lcal with or
honol ogous tagscibiop e@bfmqmemg geadleneeiniling gt dm@dlp eénlﬂétq &\Fé@i“éf feareneeribit her

speci es or 1%&195]{35 Qﬂisttcpfa@rnﬁ%hgl{sla% 'd%QngvC Lo@é@b )Qﬁl1k§élj’bﬁ:ﬁ!aﬁ’ssl§at RPNl | as
fragments of such antibodies, | ong as ‘they exhibit the desired

bi ol ogi'cal SHEEIEeps fi E%eéd’e%ﬁ“éws R, ghegonee g Fecrelpylendst Finéigipuetnddl | (1984)
Proc. Natl ledﬂlﬂéﬁl&% IS@J@V eUSﬁhaaaersﬁﬁfmﬂ;HﬁS&E))e contiguous. LUHUWCZ@QJ lisdc@by18  Of

non- human Q g. Ql q g chi meri c: i,ch contain
Iéat 1l ht canvemen S 1(,(]0 S] 6,5 SL101 St es d not CXIS fh%l}in hellC 8?]1[]{)1 Q 1de
m ni mal seqtencée derive non- hunan e nost part,

humani zed ammkbnmbé@manethWBWOMNwmwm@hmbmh@whmwﬁm@c|plent anti body) in
whi ch resi dues f§t9|mefff’cyhXﬂﬁ%chﬁfall&hLEtx&g%' QJallyéet&H%a&@@&J %PJIC!I@Z[I% xl?’ﬂ'ﬂ?eced by

resi dues from a et vari abl e regi on of non- human SpPecl es
ant i body) stichd wclﬁkws@ erppaical %&ﬁb‘bﬁ'(’e‘ derrenqlfﬁﬁrwaw@ﬂd?qgrbatve\shwawrm@awweandes| red

speci ficit Yalt @hdehkiiby, m@mmcmgé;lpto}s% r r;!mrwg&l ten@&am&eﬁn H&yex futnaamRMaKc r egi on

(FR) residues of the human i munog inarer ac ondi ng
Ron- human FEEFHURES " PR ‘f“’%efdé‘,“esh 2 %H"’Ei" ﬁ’eé% Or‘?é’f g’gﬂﬁf?g‘éu%@ésu dues

whi ch are NEW\&mum&anﬂmhhmmmﬁeh@Wemmmamtp@mdynmrawnmmhmidbwmmnanmmgody.
These nodi f | ons..a 1 J r ce. In
e i (L e
| east Ghe, sefiehce. yisiheghibr the r@Welwuda!mtémd@w’auum Ab mrowhi & Frllatv$ th@ﬂngher

subst anti al. f!l%v@-iehm@fﬂu&b@othy@ﬁﬁg Hakahl 1@dck191pc9>§d19&{s I Rpd 2@ erIt Quiitd R*er of a
nonhuman i mmunogl obul i n_and all or substantially all o the FR regjions are

those of a'HRART KiriHobt atlivianal dseiired ewlangitpa Oﬁﬁ“r‘r‘&ﬁ‘i‘cié?&lhyé?ﬁ?‘iz%‘a’wa Bt onal | y
also will @&np@ﬂ@ﬁzwtchea@ﬂv@ummnbwmnm@ﬁB&ngpnmuﬂog&ﬁhm&unmmmasuanm)reglon

Jones et al - (1oUepNariRet R hubTTRaN AR of Sl I habRRRRE °°°
332:323032%y tl]&WdllaPr(@srtnaloy 1892)ic @gngtiOpd hihli¢nipgraturBoovasRing 9@ <5@le 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% (v/v) formamide with 0.1%
bovine serum albumin/0.1% Ficoll/0.1% polyvinylpyrrolidone/50mM sodium phosphate buffer at pH
6.5 with 750 mM sodium chloride, 75 mM sodium citrate at 42C; or (3) employ 50% formamide, 5 x
35 SSC (0.75 M NaCl, 0.075 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
-8-



A "speci es-dependent anti body” is one which has a stronger binding affinity
for an antigen froma first mammal i an species than it has for a honol ogue
of that antigen froma second manmal i an species. Normally, the
speci es- dependent anti body "binds specifically” to a human 30 anti gen
(i.e. has a binding affinity (Ku) value or no nore than about | x 10- M
preferably no nore than about I x 10 M and nost preferably no nore than
about 1 x B0%Jorpmblatt 3386, falldyiehdy migglaftfingaicy yashoonsstinoefdl logif€ cofitaining ant i gen
froma secqpgd nephpman mammal i an speci es which is at |east about 50 fold,

or at | east aé 00 fold, or at |east about 1000 fold, weaker than its

“bi nding affini tyMN?rdtétl)h%'i’ﬁ@ﬁﬁwd&iﬁﬁ”géhbe endifiedye dpseshed &y &amihsevk et | body can
be any of tag.c\@F &eMss: t/mg&a@;fy n@mwhw facsfk a:so]oeéé)@tﬁg HASS PRROYSRY, D lnciude
prelbrably is a humani zed or hunman ant As used hereln

"ant i body Rfrsnet Waﬂ}‘“g’S&’Hi“?"tfﬁ@95’W98F?t‘élﬁf°“d'|“8'f5é?% “F‘Bpeé%”‘%n‘r‘?“r‘fé“&‘@?’oP“gequence
vari ant of %dns) Btﬁlﬁﬂing&rt dletpmdeda&ulﬁnzwoﬁodvl ahigyledfModarerel9 Ktrin@hecoaditidne am no
aci d residues e. s endent . ant Such
nut ant s net%%%‘ﬁrt i YA aIg‘i??es"s”‘Seﬂ‘?tlon CO'BW% ejoggfﬁl)élemluﬁényf §‘§€‘6](10r l\s/'if\lrfﬁl arity
with the spﬂé‘éFresdlmplemweiﬁmMrwdubmdlepHah (= bﬁ)e$ erléldldéenSbbdwréﬁ% dextriye

anti body My gt anW?b%gW&nﬁﬂe%ﬁ& s@rﬁioﬁ s&ﬁﬂﬁﬁﬂc%nm\@b’}%ﬁﬁng 1&ASers (PP @am no
acid seauence i dent i tao/1 or simlarity wwth the am no acid sequence of either
I

t he hedly orCrigat 3ERA N Vlﬁﬁ‘f*&%aéwabw.r%%wzem\étfﬁ@ﬁéﬁé‘f@é@ﬂ%ﬁ@w@m
ant i body, mmn@mpdi@faefead@& aYy 1ataccbﬁaasddtaa@%ls mr@pwbefeegtabﬂdyhatkel east 85% nore

f bl t |
prererably a ?E@ term {)ﬂolpag%gﬁlggw en us % huun refé/a ofalchlmgx 1%%0?)8)6}?_}1({8 on%pﬁlsmy or

simlarity with respec guence i s

per cent age polfpanidendthadiventive Sisdues tagnpcﬂ)fweptxd@ihdlhdag eolgBquR hesenbughtesdne

i denti cal (td plgv §eaaﬂ%p1€0%§5gq}11§t)wl §y at? lirmb!x@rccu( be n‘?ade %Q{I 198\0@%}5)‘3?1{ s%gll tqgrﬁt dfog Om the
sane group based on’ conmmbn s! de- chai n propertiés, see

speci ess depeiivteie wilt ichoty! e golmsaiide avhigh it s fiseshi The tag Relyrset @ﬁ—‘éee@bam

i ntroduci ngs @APSaiquefso ﬂﬁﬁﬁ&&zﬁﬁdﬁy 46 na%ms@mup Bi@ssITBati WRINBHREE HBFs. Seamence
identity. None of Nter rmmn -t erm nal mte{inal xtens

del eti ons, WrPolARE{TERE!Y VBa f& Sﬁ‘rﬂ"i“ﬁ’d‘ﬂﬁ‘} res“’@&?félh wihlyshraw 3 ‘f’”tgﬂ‘éd ari abl e
domai n shalahirbecic exigis yederaldy, afatfwe@tabmg1$ﬁqueamaond@mnmtey) or simlarity. An
r I(Eigllg;[’ gg £ ?SH ?%a lgbsant%ogy 1S us%cnln ?}%%hog utrsgl sggnr%i;[/sl c];cll nﬁover%&vﬂ? u?‘ lrngatland/ or
conponeft s sogle patistaniat DFT@hOCéqwhar\deﬁiemnCh!ﬁ'@g AgPn ik ﬁl&dgsm%mné hm\vv@lmnd | nt er fere

wi th di agnQstbGedhndDE! I%@o@&tmnﬁbdaf 8 doQfionk B&th A dp RS speiiisly MR wRc! ude
enzynes, hor nones, and ot her €l naceous or nonp rot ei naceous solutes. In

preferred eRBBAPRBAILODY H%”S%‘E&Ff’dbrdﬁ?rw M a“B‘é’dbﬁ‘i’ti“FfidékﬂmW(al PoPiigiogPbat er t han
95% by wei gthfstaﬂfdlIﬁl‘iﬁnhdgadyusaﬁtlﬂd&%sel'tmtffﬁﬁddlhyual Mb&x@%wprmgh@@oplﬁmdﬂ st

B el e R B B At R B R B g o
of a spfnni ng cmlp; tseqUen@;ﬂcmnl anigrody("3} ufed hivempgienteiat yntbydySDERAGE under
reduci ng or IRJQ;'{IB? Qna‘ﬁQH JobRBS S0 QH@%&QUJ@LM%&&QOH& fn%rﬂ%m Yy,
silver stain. ate anti body i ncl ugest e antibody In sit

r econbi nanﬁ’ol&‘é‘!"f"sd‘%idﬁ&’éa’a’éceP‘é%lsJP“é’l*Fé“b‘b%‘fb8%é'r'i‘ﬂ’% otatitie lhaﬁwﬁ)@w%“ lﬁat ur al
envi r onmentniwk hhoun@t l\@ﬁocﬂi’mﬂ%ﬁtﬂﬁodxe@] @Ih@ay sdedific, BOWBNREed dgaRbiatRtle @lﬂtg,brb@dy

vm Il be prepare east one her ein,

b
"anti body VAt i 5‘%’ K X‘H%ﬂh‘ioﬁt'as?%f’%‘r"%‘ m‘igfa]ﬁbﬁ?)tai”%l??gy BIEPaFAEns ttypé‘i‘"i heavy
chai ns 30f artubddd iy eﬂlﬁlhtécdjése&edtéﬂaagamﬂnmffﬂdﬂ datmnﬁx@nampdolﬁeqaaaﬂﬁemloﬁai
Corrpl errent § I 111 n 1 § 1
Er amevor k t!bgcy xp(? % gnjlogl 1%% SR éjfggl%t (()a;‘t[:t I ‘Zhevaaﬁ eh bl:%Eh%d()ﬁﬁQ? n%%h cﬁ)q %ﬁ Ic§
chain. VL FhéfCéﬁv@tet of thevatihogly ﬁfaltwe obteined frpnpf subgientipl iyghtnogﬁﬁmumpopx\l@@@mm ng 30t 0

the met hodgniss@e, ind idddt & bk BUSRLel %eqtﬁrh\% pﬁﬂﬂl@@n @lclhéjanggﬁ&ﬁ)ﬂ/ Qﬂrﬁ)aﬁi&ﬁ&rgned to
CDRs and FRs may_ be defined according kabat %ﬂﬂuences of Proteins of
Fié

| munol ogi &4ihof- rﬁoea?@g‘t"e(tm‘at*%?ﬁ'alral ?*ﬁ*&?ﬁlwﬁ Regrsqgkin 15¢ Wighihp reRsat inygption 1987
and 1994)) maAbd Halcag thd hywiabex in&godrirst dertiite@ dy Bshi@let ANt I7gEMe DS 499, &rir agnent s

I SCO?Y{)lsgrrg?lfngﬁ Igl l{llgiﬁe¥ recom mant Dl\ﬂﬁlalaeﬁmdsp(% usqu Q?’atent%é]l%e@z rﬂle 35 and CDR3)

refers to t!h®0dmahmtxam1@ measalduessotafedanmah'ctgﬁbmdydy\ﬁ&br'ulabls%d@mhlnqttehe
presence of which are necessary for antigen bindi ng. Each variabl e domain
typically has three CODR regions identified as COR I, CDR2 and CDR3. Each
conplenentarity determ ning region nmay conprise amno acid -11-



residues froma "conplenentarity determ ning region" as defined by Kabat
(i.e. about residues 24-34 (LI), 50-56 (L2) and 89-97 (L3) in the light
chain variable domain and 31-35 (H), 50-65 (H2) and 95-102 (143) in the
heavy chain vari able domain; Kabat et al.. Sequences of Proteins of

| mmunol ogi cal Interest, 5th Ed. Public Health Service, National Institutes
of Health, Bethesda, MD. 5(1991)) and/or those residues froma

"hyper var i dbkbell gopickfan ceal. (190 UNarvre 812036429 BaBRarkslet 1) (1960 /5/(1i@) and 91- 96
(L3) in th%xihﬁhb7?&%kﬁmM§r'able domai n and 26-32 (H'), 53-55 (H2) and

96- 101 (H3) heavy chain variabl e domain; Chothia and Lesk

(1987) 1. Ri ot 19@@9%9@@?) antipqdlics bitein prsgificaHe wsludea binaya” apiktiat hy det er mi ni ng

regi on can(.l.m'hmumm .novh@ﬁlag&u&mmemeetvbaxai/dmgiubﬂga lemeldaﬁummn R&eMedisng to
Kabat and a }/ger vari abl e t he heavy chain

f
oo o B R T Pt B AT T g et Bam & gergafar SR dr ofinede SERVY She 0,
(her ei naf t earti&tRy a@ibedytdrese sM&l’aBsa‘blu&t%omxxmerﬁsheduz&&s)oi detticdl wéthot he CDR

residues. 'ﬁgqg?éf@{ t]o?p 6%})OQ%@§SE>QUC%X€Q IS ?‘JAOMI p@eﬁvg eF gﬁer S%%EE fﬂeﬁ)ﬁ FR'

FR2, FR3 an acco
chain FR r esilguesibedyslapos rirlaned val a%@@ﬂ@ﬂi?@ﬂﬁﬁ@@%ﬁowe&zsﬂe% f@#myxhlb% 49

(LCF122), 9%-d88red biSEEIN acnaﬁm%?&% NoLGFR4Y 7, andvithenkReavyosahain Ak FR
resi dues are gosm oned about at residues 1-30 (TICFRL), 36-49 (HCFR2),

66-94 (1-1 yei B3 11°8%3:9F3%3- (HCFR4) in the heavy chain residues. If the
CDRs conprise arfinonael” doanSErd)U—G&mfnr(E)m hyipey anabddabhie chioefsantitddes Whight  chai n

FR d ti oned, ab i d 3 Cl R2
5390 ( LorRa AR T ey b FR R AR ST el bb Sl

resi dues areibpdsiard ltmedn@bmgglokarﬂmsr(@slpmwsﬂblgdy%n higtopRives figga 5)2)6’(\’?1@"—‘!?2)
56- 95 ( HCFE%)OM o?‘ﬂglegn it a?qu-[;é%e& HTERALs fdh I RSehSRYY 1&%'0ﬁd F R Hecidsn SONME

i nstances, when t nprises am no acids from both a CDR as. defi ned by
Kabat dfd {%@én&&fodﬁ Swﬁéwasﬁ %{bﬂa'éb'q%whwﬁ%’éﬂ'lﬁ%@Hlé‘g?&)‘l}%%es*\r/adﬁve%*é*@adj ust ed

accor di ngl ﬂfﬂml‘?@%ncﬁ)ﬁ@iﬂﬁ)‘ €n sMﬂﬁﬂstmmv]ﬁalnﬂ@&idd%&n@l”ﬂ)ﬂ@ndﬁ&ldﬂ&e]11112:61— 1135, the
heavy chain FRI [e: 1 dues ar & osi.tions esi dues are at

nyneglobulin 1 C ncps onding non hu ag?eql ues. 1; rﬁ"lerm%ze {luma N1ZC
posi tions 3B d?é‘ﬂ”ﬁ%rel A PG set” &fs 1o of “di f f er ent
nucl eot i de antrbqubsetmysenqmenw@uqs%dh :16] rﬁtﬁemdodee ndeslplrt@dlbo@ml anthe davbino aci ds.

A set of 0'qanﬁ,gwiglh@s@mo%au%@s 14019?1 ymfa%ﬂeﬁﬁedmﬂioqf, p&mmc@ inB¥hedPlicd phase

synthesis, 1nc sequences repr esent possi bl e conbi nat i ons of
nucl eot?) de heminieger wdvii eRsEpr wut)%@uéb@tsﬁf %J?E’S‘a?f*da'tdﬁ-‘dt‘caw Mo: eHgltle t he

desired gr QuR.iRf inddmidnau a;cgusg&nuéhysmand@merfvmdmwc,p@@d@gpmmesthgwhbm i s that

of the IUB code, which is descri rein. A codon
set typi cal'fy2y ‘@‘“t“%%}"«?%lé‘ri‘f’%H?‘Bi”t’o“a@éﬁg?’ f‘@?fl“egqet I&pIaSAfF F P ?%‘ma'ég NP/ K,
- NP/'S, ATZ W&lxagﬂbdlheeqﬁﬁict Kehe hAma fmmamxamj/@mmam&@rhsosen cqmmSe adedapati®l n,
thus refer Sf %nol xafnn? OFO%U in con tan r%tnone l-?)ﬁ gplca R%ha?cft a Jﬁmglp&nﬁl%bgéoulnbaém qulqu' | l

partially, féra d selection as
descri Bed Idetmél fa¢ JOSySn?! He@?@) Uq‘lltlf@l3ﬁgéﬁitﬁéﬁ é?otCihme@ ohilt o8 Meaeddl - Wick&ot i de

" degener acy,y Iargsmqqeggto%lr;, p)%s&;z;ép@g, |2%9:yv§dél known in that art, for exanple
the TRI M approach ( 92% et al P.! Mot Riot 296:57- [86) Garrard &
ﬁ@ug_ P

l'termer (1993) G Pggy antiGpyh ‘@é‘f%’“b‘f hag p IR OINABE P HBY et AERer t ai n
codon 35 $@hS fﬁﬁﬂxaﬁﬂawl’éb&a%&lﬂrﬁ‘ﬂhﬁ%lIagoxﬁ@ﬂg”tﬁlbﬁﬂhahnti’ydﬁ:l“rah@seﬁ:@xhcd

synt hesi zers (avai |l abl i 0S Foster Cty,
CA), or caf*B&abB: SBﬁ“r’fég\] Prﬂ‘)e I](?SPCF’IL@&() “dcmé'%ﬁ‘%yl %md? Fom ﬁf‘ hf rpsz]'[élé inol ogi es,
Rockvi I3be, aigpn (z?Hewethmm,afﬁmsé&d)@zﬂuemfngmmgéiae@qués1%th€sn®emb hewi ng a

particul ar thagrgbout ] x 10®* M and most preferably no more than about 1 x 10 M) but has a binding affinity
for a homologue of the antigen from a second nonhuman mammalian species which is af least about
50 fold, or at least about 500 fold, or at least about 1000 fold, weaker than its binding affinity for the
human antigen. The species-dependent antibody can be any of the various types of antibodies as
35  defined above, but preferably is a humanized or human antibody.
As used herein, “antibody mutant” or “antibody variant” refers to an amino acid sequence

variant of the species-dependent antibody wherein one or more of the amino acid residues of the

-10-



codon set will typically include a plurality of oligonuel eotides with

di fferent sequences, the differences established by the eodon set within
the overall sequence. digonucl eotides, as used according to the invention,
have sequences that allow for hybridization to a variable domain nucleic
acid tenplate and al so can, but does not necessarily, include restriction
enzyne sites useful for, for 5exanple, cloning purposes. The term
"anti body fspagaderetideptantibpddhavebai modificd [yechhnatierstesssieln Savedsmelthiml0tides,

wi t hout i rﬂs&u@&% Qf@ntlt}llz &Qan ﬁ@ Wlt%@l%\épec(é 8’6!: g])dent agﬁ@dy %‘Q'pn%r%ﬂpd e?rms@it’n@ﬁtl ﬁ\y
determning re fragnments, i near anti badi es, single-chain

ant i body rrﬁr*@@gx @%tamr‘f‘ﬂ}f B InQC tsespss havipg @t Ieds 7[5‘@;9@@: Fideeantcr slsdites

formed from ammbpdyh ﬂ’hé @ﬁlﬂ@ﬁﬁl(ﬁ&éqxﬂ?%@fenﬁ\ir thd He@GBRNEN blﬁuu&ﬂx i dob@elyor fhk agment
whi ch cqnt ai ns g | et e anti i e. This region

n and b| i Sj
ooner st o PR e e oot S A b e EhaRia PG A Pl et | o
tight assoqx@@m&ymmMHQ@%zmQMOh@méﬂwahehﬁt%ﬁﬁﬁ&muW@;mhdmﬁﬁwamphgmnmmscFv |t
isinthis
teract £ Rakk Bkkh b Whe JdAut WP fORR CAUEAR DNBAAARLEIRUBYT |
<linter. C@lql@@tl@a@@kyalnetrwuswm feowmao avihsedueinmrtesshme avrctasedivni gen

bi ndi ng speeihhbiciiddehbia plothi@, ROBdIRRdth tmy@\éeaepe@v@am@o@ Rgh&s, YA abl e
donmi n %}or al f v Conll'%rlsm only three CDRs ecific for an

f an
anti gen) hasetid eafsimemegﬁnf*& dedigr bl AT ﬁ(aacé‘ﬁ‘ffitbfé AXIB PRSFGIUSEREl |y at
a | ower af fideniityyNothaiNtthraira D Citerairal, adhtagalsktbnexons deletions, dhi@seftloadintoftiieagnment
ggg;?lnng_ng a{ tﬁbré)h}fa g%:guee{\ ag!)gtsglggfs t{]é’ivga labqe (Ig%(a& FCB btePc%}s{]ueg e aiﬁe@t%'g%ech%gn%e %um%,’ c|>1ab| e
F(ab') 2ant islyoldsityf r agment s conpri se 20a pair of Fab fragrrents whi ch are

general |y coval @xﬂt“iby{atlad’ Qkﬁgd}nfs‘@ﬁe \Lm@nlhas Cedl Q%Mec‘ ﬁ&@é lldle@){ndm-x %@ve%ﬁ%%ﬁi nes
between them O her chem cal’ couplings of antibody gments are al so known

in the 'art acomponentokisygiugl ‘%f‘l‘i&?rﬁ‘cr—r\/'c‘)bt?mm%‘éF%)“Poa‘h‘ﬁ"BBW gl SYPreT S Eonpri se
the VI anchaéialelaf@h Wsum)fnteaﬂ*eh/\hlﬁdlygnom%f s,ﬁbrlapauh@@es fehof@ANBode Bd Paghende i N a

I I h
;Lrgp:pffdgg IH]ﬁ g(lgm of ‘A%]gﬁh%rwrotvaa%ue 4 ne/ plotg Xa‘aﬁg)tlutes lncql;lgfgélhegrbl ggm;g![ ﬁ:s a

scFv to f orermb@dmeemkeﬂlp predodstwill b¢ pari@ed @ to amﬂlegbcm Byorigiweght Fentibadyravi ew of
seFv" sec BLtU;%K&c'Q WP e LJ@%eﬁQé‘ﬁH@ﬁQJt Bxg%lagfy n'x\él?&%l @'ﬂaﬂy \féﬂ?{ gﬁ@u de&% ed/ol 13,

Rosenburg a Moore ed Springer-Verlag, "New YorKk 1994)
'He téfm '%ﬁf BB di @éﬂ'mwﬁ%ﬂ%wf' ieg (¥ tel'Bm«e*pb@walfqnawéﬁt%q‘wcﬁhytlsmf a

anti gen- bi gglingg @Jb&@(ﬁenaﬂmb Ma«g@ﬁ&@ bE ODPPASE umeh@&mg%hmn&au@rg abl e

domai n (Vu) connecte C n yari abl sane
pol ypept | dE TR (ot oo Rt r*ﬁg R O R R iR o AP S b o
al | ow pai r iimgubétineenmbihet tamsmkarmlba@&nenomﬂmrﬂ;aln‘ee mhmdmsmha edOfvAES ar e

forced to Qxfai not lQSGF\th%I G Fq@evél aig(Xated anti ogy wq 2 gcfby ! Sqloﬁaend create
N a 1b d fu il

t wo antlgen i tes. odies are descri in, for
exanpl &p EIPMf@tlﬂf@ngp V\D 93/11161; and Hol | i nger el aI. (1993) Proc. Natl.

Acad. Sc!, USA R0;8414:iR448iboRhNRS!1 ee%msﬁsx%w}o upaﬁéws oL lifeRagsavyr efers to

the antibodjes described in za apata et al,
chains of antibody molecules that include amino acid scqucnccs of Complementarity Determining

Regions (CDRs; ie., CDR1, CDR2, and CDR3), and Framework Regions (FRs). Vy refers to the

variable domain of the heavy chain. V|, refers to the variable domain of the light chain. According
30 to the methods used in this invention, the amino acid positions assigned to CDRs and FRs may be

defined according to Kabat (Sequences of Proteins of Immunological Interest (National Institutes of

Health, Bethesda, Md., 1987 and 1991)). Amino acid numbering of antibodies or antigen binding

fragments is also according to that of Kabat.

As used herein, the term “Complementarity Determining Regions (CDRs; ie., CDR I, CDR2,

35  and CDR3) refers to the amino acid residues of an antibody variable domain the presence of which

are necessary for antigen binding. Each variable domain typically has three CDR regions identified

as CDR1, CDR2 and CDR3. Each complementarity determining region may comprise amino acid
-11-



Protein Eng, 8(10):1057-1062). Briefly, these antibodies conprise a pair of

tandem|'d segnents - whi ch, together with conpl enentary
| i ght chain polypeptides, forma pair of antigen binding regions. Linear
anti bodi es can be bispecific or nonospecific. As used herein,

“"l'ibrary" refers to a plurality of antibody or antibody fragnent sequences
(for exanple, polypeptides of the invention), or the nucleic acids that
encode t heSESKBJeECﬂ,lﬁ!fnaC&Smplblh@ltdﬁ@&ﬁ]l&ﬁﬂme@lebleil ng ddlintd Bricanbt (. aatiohereddndddrsit | on
of variant re.int e rding
o the mot Houk o Erians K0T S e bk ORHER bR E R SR SRS BRES Le "By
whi ch var i éit!0pai3y pek licehyshaip éﬂl’dblewlmyeﬂalasetﬁh§mfﬁm}9¥thf@fﬁ’@ Ao at |east a

portion of ﬁ?%;ol<%¢9;ﬁkﬂstoﬂh E@@uﬁi&@feﬁ@@emcem}ﬁ&%i m@mges, of minar@ame%smhage
particles. display lies in the f | ibraries

of randdmi ié%?liar‘%fv%uﬂwwawuaw‘f%n tdﬂpﬂb@“fm Clel dwak&me cqu%fé‘* rﬂ%l>yg’s>&r<¥@d f or
t hose sequames9a(h1a)tm bic mgltfcmula/ahﬁﬂeg@hmfhm\d zgaen (Wil 1, b3-bd @) adafobnot gr3) iuspl ay
of pept i de %Qv c{le\'Edfellige (!on OI’ on 1a an Lgsrl]\?%7 . ?ji’);g%ieg?%cf)s&)q 91%r lnss%{n%em ng

mllions of es’ W
Pol yval ent lpﬂuagm ﬂctplsplhlawmtetdmdmmharﬁembeeennmsiedﬂiﬁmwd}lf@pll t@zshlar{g)%mblll random

Pept i des_andratlb Rt of it EAUONLUSANG, LEId RELoaRTEr bl fdragine VI

of filamentous phage |'s and Lowran Struct

3: 355- 382, cApwibadyrd é‘i‘vé‘ﬁ?:ge@“@ldﬁ‘éﬂquﬁé? ei n. In a m)noval ent phage display, a
protein gr peptipl@mmdanf R’RE¥nd Shefcha gl kaarathg@rwel1£Ieldoﬂﬁmaesza@erst)ihenhanhw eof, and
expresse t evels |. the res ne, Jpr In so
Chat phage (At BrieEe e whitds SEHE SaalS B sk B iRE-PRLTae trBrek Sl

Avi di ty ef fledt SDBs @ edideechrdied tafabag thedigiiahaiv BR entlugphagesitmed iabousorting i s

on the bas t f £\ r]dvrc ! d.
on.the 'és}ga‘?xEsD’\& & tﬁ&%ﬁsls a4t9|90n9k2§‘ 5§ mngfm?Q]sged%%g rlﬂgli‘g\it SRS QLGS

20conpali oﬁ Rtresuwé%%mmplwd BrAphtd Fasgyes 3:39 08CIHDI1.66-49 (HCFR2), Awﬁﬁ%}a’éﬁqaﬂd is a
pl asm d }/eqwnmmm@) .@m@a&itﬂewdahLSQ{m%sgiffmeRrse&mg@gﬁﬁe@mmegéms@,L 1g1 an(cji
a copy o an I nicrgeni e I‘EIOI’IO a_ pacterl o e a e use
on any knowMPBEET PsHAGRENt shaie MR drsiflyesran @ﬁ&ﬁ?@%@ouiﬁw& %%ﬁ?g% ‘{%3-

| anbdoi d baaet(mﬂmp)hage(LCFlﬁe) Mdeesnm:(mmhi in e Sightgeaesndliieyhe@Rba FR a

sel ect abl e nar ker ant i : el f % y n |nto
25t hese vectors C: OS'EOMd dbou retg o S?% Eﬁ‘gﬂﬁfcﬁ%&@ﬁ&iéﬁgé Illa_.r]%ggl ‘ﬁg’ t hese
vect or S0ar € 1preshiRdeid thwi h@dfvyahdm Ig&eqhes In evesiggamyesHgen theé D otader srinofcidshage

particles, ghefoden®fs &Rl 'b?ﬁ!\ﬂdpﬂldg{osé‘-&% h%e%mlﬁb l@(ﬂﬁﬂgﬁﬁ szfaquQ\lxlll bdg circle
replication to generate copies of one strand and. package

phage par t i*giged acqpdinghh dige riaptpisetyhet EPH ! H’fclé’é‘fs aB‘tJE’ a&‘FS H%ﬁ’r‘I?Snfhéé‘fai"bﬂ‘é”‘phage
particl efs FR1r&idb@rara ak blﬁlnkiﬁlselsﬁgh@-gxem{ﬂﬁesm@xh dcmtlatsnﬁw phage coat protein
gene or fragmen ed, to a 3 e ne as a
Gene Tusi o sucrs PHAPS i cBY & o Sa Tt po Thlstrast €t SRS &% e
surf acesof ehdvge qiﬂaageyanmrmxcd @ids. A set ofohg&helcbteilemaﬁ'xphagélesre_dtfqrékarméahg a
doubl e st rap, asregjﬂ ﬂggca n \ng?JqPénQJs tl IQ guﬁtr a'l|%$§ﬁ>9e%&9ﬂ£tﬂ;h%ﬂ%lﬁmde

het er ol ogous dene an rep |c tion phage vector has a phage
origin of triplets provided by the codon set and that will encode the desired group of amino acids. A standard

form of codon designation is that of the IUB code, which is known in the art and described herein. A
codon set typically is represented by 3 capital letters in italics, eg. NNK, NNS, XYZ, DVK and the

30 like. A “non-random codon set”, as used herein, thus refers to a codon set that encodes select amino
acids that fulfill partially, preferably completely, the criteria for amino acid selection as described
herein. Synthesis of oligonucleotides with selected nucleotide “degeneracy” at certain positions is
well known in that art, for example the TRIM approach (Knappek et al. (1999) J. Mol. Biol. 296:57-
86); Garrard & Henner (1993) Gene 128:103). Such sets of oligonucleotides having certain codon

35  sets can be synthesized using commercial nucleic acid synthesizers (available from, for example,
Applied Biosystemns, Foster City, CA), or can be obtained commercialty (for example, from Life

Technologies, Rockville, MD). Therefore, a set of oligonucleotides synthesized having a particular
-12-



replication allow ng phage replication and phagc particle formation. The
phage is preferably a 35fil anentous bacteriophage, such as an N 13, fl, fd,
Pt) phage or a derivative thereof, or a | anbdoid phaue, such as | anbda, 21,
phi 80, phi 8L 82, 424, 434, etc., or a derivative thereof As used
herein, "solvent accessible position" refers to a position of an am no acid
residue in the variable regions of the heavy and |ight chains of a source
ant i body orcodatsetget tybicelldi imdpdf p algrbiytof ollratuciestiddet dr diifmed seqbasedhon
o ook e EISETELS, L aLL LGS, o L FIAELER 8 6 Ml 20 00
and/ or gonta&?f’dd'\)ﬁ‘g Hleawglﬁﬁv e 9équetsceﬁhdta%0“a% nhtifligdiay ogpeddbie demain trdfen.
These posi tdcRnénMicant Y04 &al duydokOnbn BecksBarfl) @i BRRSstdiNigh @y hbaeext@rfoQrorof t he
protein. The sqlvent accessible positions of an anti body or antigen binding
fragrrent as'yet 1R0E P4, can be determined using any of a number of
al gorithms knowthé rrt hetilarly fradrrcef” enadil igreingoihv entdecaicosssidblcdpositiouons  ar e
gretefre?]agles ﬁfaﬁg ﬁﬁoxfa‘fl' P@B fsscN § eg’/lxjtg .KEPJ&% ﬁ!ﬁ@iuﬂ?&ﬁdﬂpfﬁ ng ;oﬁg&bx?)"dy’
(Accel rys, f”melgah“eﬁj a@gwd1ee:Awg'esbqnx/@ﬁboda@@ées@wbwlbeévgﬁ E"P‘éﬁ?}s @BFH al so be
d?t eertTt ngd #ﬁdx%&;f@'a@ﬁ{o&fesﬁd‘tﬁﬁn@éﬁnn‘%%néx%d& n@ﬁtEAp(l o L?elgnd55|8;3har ds (1971)
. i 0 an nnol pl . ys
Det er mi Wati on ofAnsBY Visamen ¢scia a4 bpe ﬁS@é'ftt“ihﬁhﬁo‘Mﬁ a5em B FsiepreEcogationg
sof twar e suind ailkdigy diter TR QLiel tbnsMAaidnger aNdhe Boadlj ARIRSE RIMALhaB VG IeWoRhin in
o B S b s oA E LR JEED bl
Associ at es)the thsEenRy @lehop vaiitedlicplo@die ingdnlcyto dwine neardigeratligidrgistihim thpudgreaf) _
the cal oul ot o1 SR, CSIER BRRUT R oo h SEor S RLOPE M Bk, oo 10
addi ti o, dexastibadnatiovenerofves piingdntarighicesgingprealf e@ﬂ*@moram&inapelaﬂm%s

usi ng sof t igdBic Qs apelrt%@nmst@@m tere%ﬁh@% aREBN ﬂ@geq;unp&%h taaaaxﬁae@m%( 1994)
Conmput Chem 18 7-386. ||.Detail ed Description 20Conpl'enent plays a
cruci al rol®&"Y ha'ﬁﬁée’lﬂ‘éecﬁ)’“dé”gcfé? ense, and, together with other conponents of
t he i mune syst em “Hav’ dta@,mbmtcds\eamsmd/mvfib&ua& chtaindadihegienghi dﬂMﬁdidrhg/ainlb&: body.
:_I(rjl},\ﬁ\rlgrtol Lox'?\{%}[\fupc{tpﬁp st CXlrS%nttClO}{lgltnl?lgg é)fg.ggga(/g%l}dgnTSERrrpm%Hg t chtg C‘gﬁ’*ﬁgofsgze
in the Yat hovgenﬁa@bélameﬂa \Whnetgyneoiﬂly d@vsbaséslkedrledrélreﬂ@db@‘ty tea@nnbyﬂpharrrent
assoc ated aeﬁ%@%&@emmm %jfal(eda{e&{caftu@ﬁn%gﬁ %mmn ragﬁg}@é ﬁ%(ar%?on\qto@rlr%%ewne

[

cbiﬁf‘iﬁé nt - rrggu a%/ &éé ?h%?u Fégﬁht?@;?a‘t?ubé‘yﬁégﬁéﬁ%é@ifﬁr% \@;PM tyRping Pt
conpl enent -aatﬂj‘»@ﬁ iwdEieid tl@ke&%&SﬂSar&'ﬁl’eéeﬁﬁn a ARG }Eﬂl)@)h[ﬁndb Bnae. \can@armﬂxeewent
activation short peri
coscade on§hesfies SRR RioobdSt keREbeE hyRe piokdBinedf i O PR R e e haay)
only sone dienrporefits tigfdetihésicaseddenti@t bindihg Boreyvdivséasescciimpthemant
birol ogi cal, ebhavhbdofidy § s OIBLENE il AITPIRSschES Il Mo@xeehééﬁ%rgwcw and

di sease. 30Accord %/ tors of conpl enent ‘have apeut
potential . NS&e¢h Pve AKIBI%brs of the alternative pat hway woul d be

particul arly usefidiksn Qﬁi@&h@exe@xﬁégxﬁﬂ%tl&ﬁy ﬂ@éxmgmﬁ t\mug&lhﬂ{dm@@%m SIe
fromthe bl (?] g throth t he (fl assi cal The

Factor D anf'$§&Arets BrPishanyy b%t}SH‘tV“'i“Tp?@éjﬁ’P“f“B ﬁv‘ﬁrc‘émﬁ‘geélftﬁf‘ "$h6 Fha{“h"é‘ #hevent i on

and treat rrelnmalmfvlmrrm semepctlypastsjeemm @d amy'e ) CBN chirtgl adinBer (1At is (@ y¥RoreBithwt | ons

and di seas %glru g A rtl 11‘10'1 (Q(M)mams on tlhe pame chain, the domains are forced to pair with the
complementary domains of another chain and create two antigen-binding sites. Diabodies are
described more fully in, for example, EP 404,097, WO 93/11161; and Hollinger et al. (1993) Proc.
Natl. Acad. Sci. US4 90:6444-6448.

35 The expression “lincar antibodies™ refers to the antibodies described in Zapata et al. (1995

Protein Eng, 8(10):1057-1062). Briefly, these antibodies comprise a pair of tandem Fd segments
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35i nvol ves conpl enent, including the classical and the alternative

pat hways, and in particular the alternative pathway of conplenent), such
as, for exanple, macul ar degenerative di seases, such as all stages of
age-rel ated nmacul ar degeneration (AMD), including dry and wet
(non-exudative and -15- exudative) forns, choroidal neovascul arization
(CNV), uveitis, diabetic and other ischemia-related retinopathies,
endopht hal fvt-Csl-Vafd) ethkértogethcratcanpemengoyidehcehhiamoldpepeds.dem asuchf as

di abetic p L,ogL &al Li ndau di sease,
hlstoplasgggﬁ%ﬁénﬁ gagméﬁhggﬁﬂgdﬁéﬁgg%ﬁﬁ#g@%Tﬁ91h&;ug#on (CRVO), corneal
neovascularlzatﬁ@nﬁdéﬁﬁﬂré@WMaﬁ&ﬁé®Wab@PWPh¢W§%wPbﬁmhﬂyﬁﬁéﬁ@?@@@““ﬁ group

of conpl engpt e\aﬁgecdo%@»@dmeth@me&quna]elnmé.@m@ uﬁgéacadek@;e%ghue&@yh@r
degeneration (AM D on-exydati ve (wet dative (dry or

at r ophi ¢) AR “Ci‘:ﬂ’éf’%f‘ﬁg’lm“d%‘%g‘g‘ PRI t‘j\%‘fg thg aé?d&tt R HiSpat hy
(DR), and eaﬁephﬂhaﬁmmgmﬂmnwﬂmdmﬁﬂmAﬁ@Mms age-rel ated degeneration oldie
macul a, which i el cause of..irr.e erS|bI unction in
i ndi vi dual s Ovel‘sphtag: dxsé)g% mlg élanqu%g w{uch varid \{]poly tl(‘%S axe?%‘}ﬁ'}_}/eg‘yssfusmalénotems (dry)
10and exudde #tveast@nertiyn qﬂ(cwplomh@ﬂdwmfm ofmb@xw;ﬁlalwtowf Bwgn, paaddsy s

atrophic afﬂ.@hxtwpﬁn%%er PR GesGhAR %ﬁhh Qu hi®: aF;é‘sto'f &ﬂ(honmeg WRRMn @RLENEh bum ( RPE)
underlying the central retina (nmacul as wel deposits (drusen) on the

RPE. Pafi entridignd gt ﬁﬁﬁ&xﬂaﬁegtf?v@ssrxw%% t‘m%g*r%é %" aebf" i Widigh gffinge udat i ve,
f or m of Awﬁmmmpowhpmha&b@ﬁﬁﬂ&bmb&@@@h@éﬁ&@&&u&aH&ede@h@mand@kwneovascular
HF{“IJ :Tg{‘glsygqlée\ép@% mb Pners] I1tﬁdaec i 1C gln#m pﬁ%)pselc“:uae‘?_ aFoawa%enE plnﬁadxspl aﬁlgeﬂ?)g% havé be%lr]]d
Nonexudat i weed ANDjsp ki cimall sandgu adpkiges andrrat progors thofugk ugdet th wélevﬁgeh@m irs nor e
common. Th%mQRﬁﬁ%ﬁﬁ@&&@ﬁsﬂ%g@ONQ%HQﬁQNM%nﬁan%%F'@ﬁm RaREApdr ysemesfit
drusen, RPE geographi c atrophy, and pigment clunpinhg can be present.
Conpl enfént "deriseTRERH @e%fﬁe“w«éwgweétphcﬁ? display- RPEIERPIPGPLdR IR 15 556 sk @ maj or
constit Uentbenlel ol st@ﬂ theld € axm’e&@&@&d dt IMEBelsONthS ﬁe@héew b Mp@@ﬂ@ﬂrm&elh he
treatment o

i ncluding 2 3 and ,cat
RO A AT I L o O B I o e (P
eyes, at Ie&swe@QQW@yenHag¢ﬂ@maxmn@uahtmﬂmmiyﬁmﬁmﬂﬂkﬁﬂummuwemﬂememﬁh at

| east one l g&%gdrgasl&?%vh & sﬂlghl}gﬁ%&lmm u a%x%r%n§ \éﬁﬁé%ﬁ&nﬁgggéﬁq{c%dpqusen ar ea)

i nt er nedi at rusen és’'not i nhvol ve the
cent er 20f FW@WWQEM&%M%#"d%@W@bﬁb+ﬁéﬂﬁbﬁ of these. Category $ AM.) (which

is still consi dﬁr“ﬁl@gcndiﬁylS@‘MQleH'a&tc@hMIQQ badtéku &;‘gmvdfmﬁ%%pagt Go1Ehomeh dal
95neovaseul ari zat1 on (CNV). Categor igh risk AVD (cl assi ied as "wet"

AVD) is ch&PRCf dtPseainireian i *sh:}ﬁfﬂoa%?tve@flagelerdélzﬂ‘&ﬁ u5E 0% @Y K8 no advanced
AMD (GA i nvadierioptgg ihﬁlll@lﬁg]fﬁﬁlerﬁ(fusbm: lnﬁﬁgﬁ aad anbﬂﬁ@.bddfeﬁ&ph@g,fe ahoplaitkalill
neovaseul ar zati on

advanced Al s«bgenel 1lly (.ontﬁgld sgectdbf mall ker E)r imhl%lo l(‘2167 % 1CC. %9 igm% b}"NZ\rcltlozneg\K%/
macul opat hyhese vegtpis eal e propipagh asrnlzﬂsm:dAMVB:n defls P@O;\ang'ﬂyat: ediory apireNiged prithgr esses

into choroig Qtlncﬂ%ge\égﬁ%ll #E hr%é’clcflcglrbf g)lgé%a’l tlc@eg tﬁe tﬁ@cﬁe%f %?l%gttmnjo@fhggragnl\ iges hi gher

than the rate of progression for category % risk) A

Fact or D afbeagsi rtiige eifcfgeniigation exengrategopics ?fym? firap %lﬂpfrréwml?%afaif the

pr ogr essi O@adnage/bl\@e(omu@armd &Méc@fd m@yal%)@xgﬂfcymﬁs arno@atf@g@rsmmgépﬁl\@s irAko CNV,
and/ or the_prev evel nent/ r essi CNV in the

on- “or 1 oS8 ¥ RlteBiePir MR By T e G o heen fifect 1Rled )

30 heterologous polypeptide gene as a gene fusion such that the hete’lologous polypeptide is displayed
on the surface of the phage particle.

The term “phage vector” means a double stranded replicative form of a bacteriophage
containing a heterologous gene and capable of replication. The phage vector has a phage origin of
replication allowing phage replication and phage particle formation. The phage is preferably a

35 filamentous bacteriophage, such as an M 13, f1, fd, Pf3 phage or a derivative thereof, or a lambdoid

phage, such as lambda, 21, phi80, phi81, 82, 424, 434, etc., or a derivative thereof,
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35the term "prevention"” is used in the broadest sense to include, conplete
or partial blocking and sl ow ng down of the progression of the disease as
wel |l as the delay of the unset of the nore serious formof the disease.
Patients who are at high risk of developitig or progressing into high risk
(category 4) A MD or COW especially benefit fromthis aspect of the

i nventi on. It is known that conplenment factor Id (CH ) polynorphism
is associ at ed wis sed hrsein,i“sokvepfaceepsiblqudpiord uders to@ pdeian o pn N arldtsdiue @NV.
Miati ons i mh(hdsbicGan@ 6l thMRES QR aﬁﬁgsfaSML&nuwaywnn eﬁWmL%@gnelhp

AMD/ CNV. It has been recently reported that conpl enent %act or

pol ynor phi i 5 EHYMES dpssH oBEysteFE, oirablgrof ?ti“btﬂ“te%lﬁ’ld@‘ prpdated oyt “(em e| n c/aL,
?CI e gce 308itd3s- & aﬁt%@t@ﬁhc)mg, tAg&@.mm pothaxbmatvypelg ifgd s&Bkdnlt {cddsAniCHtdntabagithheen
ound to pr II’IIVI el at macul .a

(Fagenmn orareenbRiget Mot SuBdTahS. §3ps Roby oty S59% PSS
has been segregsatredofase moeiautlesolvait acd@snrbhapmtmwa" ap antibpdytor pigedbisbase | ocus
nmappi ng | 2 r . - S¢ -~ with
i o A i S S s

116( 8) : 108Fredergbhoodyent axaepsehiisionitiens ag deteipined pgjpg coggiiates frongp 3ylimpagosh (2003) ;
Seddon et @lodeldMn adtifddyn re@?dl‘)@tusmgged](ﬂpu?esg‘aggn L?C@Q&)le INVIBRK progtamdlaceelrAnNt  J.

Opht hol nw 682- 92

A1) - 9. 35 Bea hvlﬁ‘emé%%ig oA 09 Yy P Rine2lepio e K51 e
D2S1384, wiattke.@, [rexidRicmidod @713 Cowe il S5157920B8R4@0I03 1 {8Seddom. @pstals, S48supr a) ;
g?lg 186'[ V\I\/Eﬁ% n[.TEItni((n? !éfssoljie’]r)l g‘%?ssx%é%@%%ﬁ?c% %g?c:l’l%qg'cd u n% Rj‘f@'axmlaw 1, 29&% score
72(6): 1412@46:1@2@0133)91!“@@@&& Stbétllv%@?P* mtior ebEnTEBTOBEN dhedy. sfuere iat ¢4n he

nmaxi mum | ogg;iR¢ Rk @\GSQf uposedhduded YKL @&ﬁyl@nﬁtl\/kﬁlb}e,sofmﬁh @ripdoPRiddar®l . 130(2):
[ 97-202 (2000)).; i%, at marker DO95934, with a nmaxi num Ii)ode score of 2.06
(Vej wskp  efoengrally “%q.ﬁf? gyl g " Alporfhn REELD el HY S PEEHPUHE AP um | ode
score Of 3 Qﬁ:’ &Q(pMap ensikis uetl irathe calcalapends selyatgar.4 abgtrom osupiia;in einedhy

etal ., 4 25 at marke m | ode
score o f 3 aic%tlc)( v@%‘ekmmat{on otl’ sg?verg chss%z:q%%xs 5151 ajeg e hog)s “Siégg"%%'ffﬁé”ﬁg% TBXi UM
| ode scor e cofipurhaf Seddosribed b\aﬂ’acms @a?ﬂﬁé))mmAc,CE@rldWﬂgW’/ 3%enetic screening is
an inportant part ofyideffii hg.patd ents who are particularly good

candi dates for Er eventative treatnent, including prevention of the
progres8i on of Eperlepeealas aicreia! rale fgpebodwy defenss apdrioel(ts Y ith ShFTBRPARRES t o

25CNV. 1. Aphi mast Qrsteln) pr@t@&tklﬁ@lﬂﬂn&ﬁxaﬂml ;baﬂM@d'\E anﬂhrngeﬁﬁﬁjoﬂy I}H'tﬁ\leUdelSndt he

R e R I RS W B
sections. 3@Aaddi-oFaotpamed uanntql\bdah tBSpagogenssd cé@tveuttmldngasa Butdp aSI ) antigen
der i ved 17 o, A MELAR 1 SRES L LR B! SLARI M b ABL AR SurlHOBAERC! OF D.
However, Factor rom ot her s eci es such as mnim Factor D can al so be
used a$st henct\alrlgétmﬂamnaaigé/wondﬂms Fabdoe conpanagerdatedipfampmianolisuefantasl i an

speci es nay hpﬁ\tﬂoﬁ@& @{tc%Elpltn'h@ﬁnaQ@&Md&llsc%waﬂgssand INgRiNBKe QXRRA:IREN St he
antigen is produced reconbi nant de usi n?gF ot her %nt heti c nmet hods
0

known in t K& adyeor %hs*m%*osﬁw%wwg@v Sdoug s PHaPIeT &G LEbf i ciently
strong bi ndiagalak hlichiatiye pfdmrvaﬁ)hﬁhlyl-'samt @d‘m[ﬁntﬁ]ﬂ;tdfgxeaascdaaretce)l(lamkégqeatd’&e ant i body
may bind hlé'@n?']cmen?bﬂ &ﬁa IVK? 8 0, cé{alel‘rlneenpla lrtll(e)ntsm%SU nE ps 91 "%d 1snaM

YRR about” 2°nM a A

preferablyn ref er o nore than about
500pM 30 Accordmgly inhibitors of complement have hlgh theldpeutlc potentlal Selective inhibitors of the

alternative pathway would be particularly useful, because clearance of pathogens and other
organisms from the blood through the classical pathway will remain intact.
The Factor D antagonists of the present invention are useful for the prevention and treatment
of complement-associated eye conditions (all eye conditions and diseases the pathology of which
35 involves complement, including the classical and the alternative pathways, and in particular the
alternative pathway of complement), such as, for example, macular degenerative diseases, such as all

stages of age-related macular degeneration (AMD), including dry and wet (non-exudative and
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Anti body affinities may he determ ned by a surface plasnon resonance based
assay (such as the Bl Acore assay as described in Exanples); enzyne-lIlinked

i mmunoabsor bent assay (ELISA); and conpetition assays (e.g. RIA's), for
exanple. Also, the anti body may be subject to other biological activity
assays, e.g., in order to S5evaluate its effectiveness as a therapeutic.
Such assays are known in the art and depend on the target antigen and

i nt ended usaudaiye) fores, drrdidabubyyasEieaingior N Vicivaide diahaic kdFheCistlighidihiedn assay
(as descri t}ggloba@néshéﬂd %mlltﬁsang@'Jllgv}{)trao$11wgov&§dI(Ll dQQaQéMshxcﬂ Qbi'ia@étic'npigulﬁ'ssays
(as described in 6692, for exanple); anti body- depen ent cellul ar

cyt ot oxi Ci tege"(aAE%fl‘jOgﬁﬁld“Y@B‘ﬁﬂmoéM?' Livday difcay- spersaRiicgf thy syeCentp! Bedigdys (US
Patent 5, 5@&;1&602%5101@@“0’) c\éln’%zﬂ QeciGulhrattnVAd asisa Ysovaleasthiad Alhelaw f or
identif invFac Fatta ds i ;r% crenfor latlbodle% WhICh bi nd
to a parti “i“ﬁu" C"ﬁ‘i" & C‘?tﬁ LeYE R ufudrsteste et"ma&“ P Hion (AM

cross- bl oc l«ihdhgn@ssxagxusramh(vas atchatbidaties(@ryi dp eebphin) AVID] (ﬂledldeIS),eonsohabnhat ory
Manual , Col r (o) rlow and David Lane (1988), can
be perfor négNwd]tag@?’ﬁE%f@g hﬁ? Jnarm?({ogmhag‘gmba e.g. as described in Chanpe
et al. (1995).JABIis aée@%\ﬁf‘ d%‘?@*dl'%@—ﬂmmulddéwhb?éhﬁ)]e‘rdﬂtglcwémfm&VGlS&éft erm ne

whet her t he/ls@zmdﬁ @LQQNonbh RASidads SR thORE ofdo. AL §pESIrAMD exist, noh-BuBatRE BB I ed
D anti bodi es are sel ected using a unl gue phage

enbodi rrent eIJH“ or R

di spl ay “appF %i%‘ﬂﬂ“v éﬂﬁﬁ? OHEHDT AVEPFEE Yo fREP AP WBPPIAE REETTEPdnt i body
phage |i br ahings ibbars etind pigsitm ghiereiure(REEDINKe tyeigpleat@ral ldﬁﬁll(gm’luﬂiﬁ assutllfab Ci ent
diversities TRl NS, 41501 A ol aving the

di versifi ed"”%& Sltrtspgrgfe\r{%]ot%g%%sq)dt e sw(':lP ] One“pifm\%é\;&ﬁdD atpgcpan t bo gs wi th high
20af fi ni ty exwlativer iget ofFddPor WDcwmp!g@hb oalrvess¢ls elllext qllemldelrncmeu@erlnecltreds

anti bodi es. (CNVMs) dcv WRldr %eQétmIt hek Rhads Iﬁéoﬁmnéﬁ tlm%ttc@/Qg@c Q@lﬂmd% dhqing, for
exanmpl e, in WO03/ 102157 published December 11, I n, one aspect,
the ant’’bod§ "% &rdﬁlééefe H- hansyedidyean 8y WCW *ﬁw*atylarpgcc’c"ﬁ%r 0§81“%‘H? AMDe Essi bl e
and/ or hi ghiloye (d)ln‘v/rﬁh Ske p@&hfah@ﬂﬁ nénax@htive @asDd vORE hEDRued, an da@&nL kexly vari abl e
domai n. Sone. o

pr OVi ded he'(}()e%.la:jg)hl(} atr Opg% anc?pl n?%ltrl,}%}hl%%can g% pres. ?rﬁmg%m qelg?l]Z%OéT%OIlellfg ngg}hOél? gt e

di verse antonb@dR}PElealb/rlar‘\i\/é%anbyremwmmnﬁtguqmgfdm@ns in CORIIIl, CDRH2 and
CDR113 to Conn g5 Angk& LA Qﬁ Yifility Bdhc I A R and
C.DR113 to form fﬁsll ng; P g%r” 7 %’c | atlrcia%w %ggfgwgﬁghp %@“R% 3 and

CD111420 CDRRFPY Hivd @:’_HRBB“ ftMDf Sﬁtﬁ$0<ﬁy %M@ 1@0 1afabtﬁra2ie9 by tpabstichpladyanestt ant i body

vari abl e dowab hShofafeshe 1@&@%@& BflingfaQisu@Xampbeiosnavbdner itk alch@f 1drft t he
sol vent accessi bl e and/ or di verse positions of CDRHL, CDRI 12 and

CDR1-13. ANBEHEE: 1%5M%reyte&%(‘?ﬁém@wémléﬁf“ﬁ%se)i i SRS USHSOTiSFPSEDIE | . CDRL2

and CDRL3. aﬂ&}ﬁ?@‘fk)tlﬂd’t&debe&nﬁfaﬂe&leS@tebethtSrﬁﬂ:ularbl@Wﬂoﬂﬂﬂﬁaﬁﬂo@ﬂfﬂ%sﬁehCﬁaﬁ)l} ot her
to generate ter, one or nore

esire J‘l
Fousas of - SRR SrmERusSLra AN RS TRb R P S R s P ger
ant i gent; ankdvgltlacdagin(CBS).i br ary can be replaced into the popul ati on of

heavy chain bi n@%g Jhpﬁ,grllru(t/\mﬁs CRLLT q{)et%hﬁ% L @hcleRzddB6 b SRS, k')gof

affinity of the b brary 1I's creat ed
substi tuti éf3ber be&*q' g*méfladﬁlmeﬁé\l\ﬁ%i%mw viRe Grapdnigne! taaravnla arogiures of the CDRI 13

regi on of tmmmnéoaahadrmwnpm iflbx @ﬂae TREAW & RicharSRAURNGS Gdvaldte AMES Wt 1 Ng
| Erary, can SenLal S B X Bl S0t SEOURTES el Aol pe seauence
30 untreated, rapidly progresses into choroidal neovascularization (CNV), at a rate about 10-30-times
higher than the rate of progression for category 1 or 2 (not high risk) AMD.
Factor D antagonists find particular utility in the prevention of the progression of AMD (in
particular, category 3 or category 4 AMD) into CNV, and/or the prevention of the
development/progression of AMD or CNV in the non- or less effected fellow eye. In this context,
35  the term “prevention” is used in the broadest sense to include, complete or partial blocking and

slowing down of the progression of the disease as well as the delay of the unset of the more serious
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5In one aspect, the library is created in the context of the humanized

anti body 4D5 sequence, or the sequence of the framework am no acids of the
humani zed anti body 41)5 sequence. Preferably, the library is created by
substitution of at |east residues 95-100a of the heavy chain with am no

aci ds encoded by the DVK codon set, wherein the D X codon set is used to
encode a set of variant am no acids for every one of these positions. An
exanpl e of fam dktic dorrse |Pettnisdero setat ltighatsk obdeudefing or poereskde ieakipngskt hese
substi t uti Qg &9crpmeeo$cmﬁcg§eeahgenge~f(c@%95 s écnf%nrr?vemmodl ments, a library
is created by ®sUbstitution of residues 95-10 am no aci ds encoded by
both DVK and ( MU 'wieun hat cg@t)lemenAndeylékﬁhF@Pdf/m%tﬁ"ev iS@eﬁ%ffb\b*flﬁfb@ k&t hat is

useful for igheakl @ tbearsibst Clrul MORBNCIAUPHICHEEAR cmBRMENGi P06

(NATIQO _In an t her rary i,§ created hy s Litution of at
| east rési dfE a@%“ﬂ@@@*&ﬂgﬁmaﬁF%S“aBYﬁgxsﬂﬁﬁaedp%vﬂ82¥W'H@ﬁf nd AWK codon
sets. An e)palmbxehlexfx agnurtd fhifoPuC khe attitdebis etk ¢fAMD (ISeingef utcidor308B8&%at i ng

these sub St %oto gnxﬁnlﬁ(?\m[?at?&i xg rCE'g él?ﬁ?@lﬁ@%ﬁs l(e%und(tg\lyla:Spoéngci)h%alsqg&gpl e of

an ol i gonuc ot a6 ye r creating these substitutions
conpri ses ﬂﬁeﬁeeﬁu@nbem@NMEﬂﬁﬁﬁcﬁmeﬂ'é&%nﬁ%éd“@T&%dﬁ%aBV@)6P7ﬁéﬁhcleotlde

sequences QﬁﬂsheAﬂ@Mﬁ{M%@@Qe@&d@?%x%Kk&ﬁﬁgmhMmﬁhﬁt@hﬁm@@@%&dbﬁﬁnﬁﬂm@he
criteria described herein. ferent H3 desi gns

are ut|Plzéﬁd¥%mP§815¥eqﬂﬂﬁﬁwdFF?HfTguﬁﬁﬁdgngsﬁ@an@ 14 B RYT S &% Yiders for
a variety abowepbt @paset allnecH @gensfl 1b@ngehs (0o$)ODRkEskyanerat dnimGtrt. s

library is LQL?L{O% 1’%2%) r(]igon e(ElaldS/I}n lhlu Oggvg j7 %}9738%0 &'O&f)e\/(/gegmfx[o this can

al so be gene iversity can e expa ‘and NVK
codon set s,Opagakmel 13263 68ﬁ3‘?2e(2'l)q1bn Yeoghr di al.etrs rftlyuﬂaﬁewf aAds: %39@7@%@% nal .

Diversity Q%m@éoﬁl@ 25’92(9@ B&la! rﬁﬂkél@D %dl%n@]ﬂﬁ%l%@k@a mafBudl Gk AR f
CDR-111 and 112 diversities ow the strate e ing to mnec

naturaﬂsan@388@P§§d¢€ﬁé¥td?¥%3a§ Hﬁ@%?PBéﬁ”nP@%gﬁ%ﬁﬂﬁpé%k?%N PASENINYRUS t he

gl versity rrwcecocd c@sebwaymsﬁf%d bprd; lsemrkaet wain dmgrcsdnwm(dnan]zp:me{vdoops .
esi gn. raries e constructe

separ at el y 6\(“4ttﬁm§|el* cp% {)£$8£6n nél:g&gé \YI.E md\dlmfnnlene 58(())r il n5e9?’a1r:}6£nn cva % for

bi nders toatam@euhanmmgenQZ)mﬁéohﬂpwnp%é3hnmnmmﬂé§9benﬂ@@b@ﬂpmomed&and

sorted using, 50hid yRHRROL ),53610%5% tenn@r@ xﬁ@él%d Qi $ Ak kil9 RIS 3 98

descri bed previou r and %EFEI el ow. SOFtIﬂ% satratcgi es may be
enpl oyed. KMpicwskaetp éwwedémdaﬁﬂﬁtﬁﬁﬁlﬁﬁvdv fgﬁfWPnQS Al 8rYetdbdtind to a

50: id, fpldllﬂ\‘\@dDbm9§@51%hﬂgmfl&5 s@;ctol?gllf hﬂéeétnayl b@?i@%ﬁﬁl@ﬂﬁn(&ﬂmixl&ﬁ fusi OB g
pol ypeptide (eg. ant ol | owe anot sort .on target boun
Do Lot freSintivang odnan 04 i oS et feriShr et bound
to a soIid1ﬁuﬁﬁa@eaomm@neh@badmbmndetsmﬁmﬁuﬁﬁmhemu&nwtEMpmemngws@MNmmon

Eg?ﬂs)leng:: :’]g:_lllgcgléjpg Hre}/?n on Q 1S€)I§)n e-(S:S(I)Or;l\CO terd% IQCQIQ&) a(?nmé Q{: (gceFOI‘lgrlEléhgig H'Olll Wd {OZI ng

er ent ds provi des m nim zation of

sel ecti2on éMNVenly highly expressed sequences and provides for selection of
a nunber of different high affinity clones. -19- H gh affinity binders for
the target Factor D antlden can be isolated fromthe libraries. Limting
diversity in the 111} ] eases degeneracy about 104 to 105 fold
and al | owi ng nmomg: ikd3tich 1\éernsmmwem@mbdescnfaea usdOr ntiffagbr @Adibodidsy bi nders.
i1 21 ng BURTOFY R avieade: forod B8R e P ar i vl emd ey B <o
5di ff erent epi t 6p@sacgfr Dantitaxigedtre sairciedesing a Factor D antigen derived hom a mamin 1Inn

species. Preferably the antigen is human Factor D. However, Factor Ds from other species such as
murine Factor D can also be used as the target antigen. The Factor D antigens from various
mamimalian species may be isolated from natural sources. In other embodiments, the antigen is
produced recombinantly or made using other synthetic methods known in the art.

35 The antibody selected will normally have a sufficiently strong binding affinity for the Factor
D antigen. For example, the antibody may bind human Factor D with a K, value of no more than

about 5 nM, preferably no more than about 2 nM, and more preferably no more than about S00pM.
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I n anot her enbodinent, a library or libraries with diversity in CDRH

CDRH2 and CDRH3 regions is generated. In this enbodinent, diversity in
CDR113 is generated using a variety of lengths of T-13 regions and using
primarily eodon sets XYZ and NNK or NNS. Libraries can be fornmed using

i ndi vi dual ol igonucl eotides and pool ed or oligonucl eotides can be pooled to
forma subset of 10libraries. The libraries of this enbodi mrent can be

sort ed agai fgitbodyafigéics mauprdicteanisgd|by d surGbonemon eoinaitce bhséd ormy tutitdsgice sorts
can be scregnede iQly 8 B&GHkH BiEkYm AR Ry kit Sk sEbLPAATERNR); JFOT
specificity, the clones can be screened against the desire target anti gens
as vel | as GfRglonsHakeRlAmtogemyle Those bi nders to the target NRP

anti gen can themifgethsgiieeRedy bosubpéihié ah&&sloto@.ca@trutry &@ayble@dmngde@mpetl tion

ELBA assay or etiti on assay. h af e |so at ed
5ty om oo S TERERPETTRRS &b PRIBIES S s ks U AT bR B e

These bi ndemggeoamd rbtenctceazdrfcbryhepnmmcdﬂcaasleanctludgddnﬁs\/&ﬂmrammlgzemlmsndr ng
fragments 10,y e Bleh il AL il L x%wtl hiBOSE sgyréo(%iaet@tttdsr wd my be
desirable to %enerate braries wt eater diversity in hs

CDRI | 3 r egi YOPRolr exrapipk entibedy dmd%éceaéércv@wrélw @\Dg@h@riacp@plrmw ari es with

CDRH3 r egi qr@xarearagbtagmt)r(@m:ﬁmut UB 1aRn 5350888 und G i and OHiG Rssafsfabsalib
t he I|brar| es of these enbodinents are readily

bi nders_is

produced | ne%&'??é?‘?“ﬁ&“éﬁ&“%%%ﬂﬁtc cell culture in high yield. The
vectors can be desirgndd atiibodieadiithpirdesppericaeeinges tguctpeast ibettags, viral
coat protei S ( t.o nst an i uences
to provide r%ﬁ?[‘i@&ﬁ; Cftlln,b%gaggpc?ea hgtpjg%(r-)t qﬁ rnA?%gdrcdvi esc%gifatcg {\ﬂmua c‘éﬂ Sagrﬂ;g
fragments ilfriter gt’POWOé)I dd Harlow and Dayifl ﬂdbreait%?fﬂr\ﬁtﬂwe nerfornddo ﬁéie'er@DR]zll@ecan be

combi ned widdpia Ilbaratsre wartt@r RO aV r9b rthy;emJ ORB:1983-Cohehn CLIBFornfe @
exanpl e : Aﬂpl %:DI%LS T éDg ] @1 l CDRIr:| . Thus, forn exarrqr)nnlnt‘ae in

one enbddi ﬁ%ﬁtﬁerm&ewﬁt‘q* §1e|art5?r>%rr‘y"48§" %‘ﬁm(ﬁéﬁe’%}th a CDRL.3 library created
in the context (Drfarirlél@rré&lu:ﬁﬁﬂd]ﬁad, tKeQDti-ERdtdr DY b BIRE) ke Bl Wik Maiduaptiag@m No

Ia(r:ll g?\O?LePOdZS ay a Opproa(%} "The a;?pr%tgf mvo’lve?'%thmqg’rcinar‘)t%IS)grﬁfgtrL?anplfoﬁggl%gtﬁkan%gbagsgno%gesEt S-
conbi ned wistnl eélamp\bcrlarcylptmn@rrgrsofngff ivigntidaatsitiGDRHIN andlofom@DRIdisp2y fleavy chai n
vari abl e dcbtr%mdes trr,.rgnﬁt SO NEDb e abhSin CRRMou! dr DR &tte dlrtrgo&rs%t fdpwi th the

humani zed anti body 41)5 sequence with variant amno acids at positions 28,
30, 3 120 32‘ffét’ﬁtflt°3@ get KaqtyniRHprtiggniyng fsplatienyef Bie seecdeaiodift h i hc sequence of
humani zed antr boﬁurrﬂﬁﬁte%tt@dmﬁy 18k odaBANR FARG, A ertm pROSIWONH2 B, puliRhedd3,

54, 56 and Qg (ioge predet erm ned codon sets. 35The anti-Factor O

anti body g e%‘?”éere m phage libraries can be further nodified to generate
anti body mut ant $ ok bdpedtithr ovigdy physds cal be gelvendddginuarnics ©¢ soblonlaagssthad

Properti es gy &hidRAE Sl 'ah&%w R(oPal Fﬁb(%ﬁ%g‘}ﬁbfé%gxg il %o%e%r 9l goi cal
activity assa The ant 8 mut ant era'b biolo activity
in the 2assdle Rsshrobecrtaip léﬁg ihs n&tho‘ﬂsea@tdeéb@m lt@OIﬁMHdJOﬁrétettert mapn’oef erably

at | east atﬂ%ab?eoto E&lcgtebﬁfe;s@ﬁnhbmrli%raQESQ)f\%{u@sﬁhé' p@knorts@@@bRﬁb%RP@Qmﬁ old
better, %5) orret nmes at | east about 100 f better, than the

bi ol ogi cal A& PSP °y“ B8R ALY PR YRR B?f&s?"r ‘ﬁ CH%%% a%f’s%%%m t%‘r““é%é‘ﬁ’ﬁ an
ant i - Fact onibfaryamby hedyngmetiast inprE{israbd CyprasCiaR i sadcogHatd fomi & yindlor NRP
which is at,| Ieast 5about 10 fold stronger, preferably at |east about 20
fold stronger nore preferably at | east about 50 fold stronger, and
sonet i fes at | eadibragbdaetibd®Ovafighigdaoraing G be gbrdragt!rforryemple. thimame rhigiohs indi ng

affinity Ofthe sQI@enPQJc@QIBIe@:M/(’)r 'hF@rgtdqrel spp(%mohsocﬁl 'C‘?)%’H]s(l}iglﬂ 1232§1d C@Rﬁ3of1&n$‘tn§
ant i bodi es I gure particul ar, antibody 20D12. To generate

the anti boc&?‘atﬁfﬁ‘é‘?ﬁ"e“%ﬁ@ i"“ﬁﬂt“é"%lﬁi‘r@)%tc] DR|-2 %‘tdéthéﬁsW“éC fpraries can also

substi t ut i ®@asged &rcBnjunction with each other to generate binders of desired affinitics. For example, after
one or more rounds of selection of heavy chain libraries for binding o a target antigen, a light chain
35 library can be replaced into the population of heavy chain binders for further rounds of selection to

increase the affinity of the binders.
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10i ntroduced in one or nore of the hypervariable regions of the parent

anti body. Alternatively, or in addition, one or nore alterations (e.g.
substitutions) of framework regi on residues may be introduced in the parent
anti body where these result in an inprovenent in the binding affinity of
the anti body mutant for the antigen fromthe second manmal i an speci es.
Exanpl es of franmework region residues to nodify include those which
non-coval ent | y Biafidabdt tigyeny ichrqated by subgtinnion ofexrigmbl amfnp9giay wishciadime emino

[ 5233: 747- 73%;& mtﬁe@lﬁﬁ@qjé 3\4&fh(e%gxla%@tregwﬁ%fﬁlgﬂffdwmﬂxl ethe ﬁxe%tnﬁ ] &r@' a et
al. (1987)1. Mot PB ; [or participate in the- E

interface (PPCPEH W@B‘t‘D?faPWO%%eﬂ‘&PWS é‘f*?ﬁ‘éﬂl“??é?ﬁ“@‘}ce eI ‘&%ﬁ“i‘"b‘lli/ igtheone or
mor e of suc@ﬁmﬁﬁ@wmkhen@@i;Qﬁhn’(@@deﬁ&es results in an enhancenment of the

bi ndi ng aff| nity of the gntb t% tlhe antltgcgn] fromth\«,e%)? d manmmal i an
speci es.” For exahPic@resy Bl é‘%ﬁtc’eﬁﬁ inths CQBEHLTRS WEapEy §q”§ﬁ“ées may
be altered dr rthctsch]uswemfbmmﬁmwbak(afntnloec1dsrnieraﬂwxocrmm<2®$(bmt4il)ﬁes1uextch|fsefnralyly be
sufficient d’lé)theL\e’SgreQQd f)s}aglﬁé{n Jf'dﬁ@a@ﬁes?dﬁ'e& blloga Qe hlé’% chaﬁn Pﬁl?&]ll l](pécﬁél even

wher e none of rla e reglon resi ues ave e tered

Nor nal |y, rﬂziv@@@ry“q EX enden ssbaerpinn tha it Kgodan S@mﬁqt@émaéw i ¢ pyaglant amino

hyper vari ablcgs foegle@rbna&tt&;sa&dsﬂeﬁss) An HRBiplelof an on@@qruM@crnuam ﬁdtnﬁg;bmmﬂ eSI dues
whi ch are altere e, changed randompey | V}/h

starting bi hatHg"S ??‘%ﬁi“@“so‘?f’m e Pataie AR fe%ogvml“%e'é‘tféh“et“ﬁe?t b’sﬂ%‘ﬁ random y
produced 25adateil bodystimiibant ssidiarpshi@os eigdinliyo sk eened by tneDUS ekl Nprwioedur e

f t ] |
mut agenest S¥oC E e R R R R AL P Al B AN SR MR i e one
or nore of tthwfemhyqsé%@r(1\%])emrae@jileoFranCésnedUQ(l‘syryaﬁC@mébY aogdutoy ol Bmdtne or

pol yal ani ngedi@sd Bu@lswitt Mhiftf RS Lncbdd@ bl BCHAR bk OVOEdbNE 2 BAmpcbds W th
the antigen fromthe second mammal i an species, '[hose 30hypervari abl e

regi on PesiWadpdyotidesrbhaity weli g Orﬁm&fi“éﬁalbstgléﬁgﬁ tompritey the gfappee St i t uti ons
then are r Q’f\’]VH}EdAnbMeﬂ eﬁlhﬁ;ﬂdd}f&h Bﬁgoflwebhﬁl‘seﬂlﬁat Rtubee fd’ﬂdfeaﬁdg@lfbse abstiakiofsor t he

sites of substitut waile the site for.i duci an_am no acid
compy lseshe se uence {(@ her aam}% % of sui Fble ol 1g01]am e tue Seauenees can be
sequence variation i rmne e hature a I on per se need

not be predeterimdbgdne sfhled altz-armat@nite ipthe duoadietchbs lwayl are screened for
their biol ogi caly, ﬁu%lnvc'mtb)!m@:én%?e? ul @ﬁ\@Hi‘S’e@@hﬁm ﬁ&l\&nmhmx h%l"‘?ff\’%%n%c%t art

with a conservative substitution such hose shown bel ow under
headi ngtPof mpiodfolferbitglers fits gt/ pretit 9f giitgres. |”ﬁe @'uaéwf %%@tqfffaﬁﬁéﬁ@ew@émttns| n a

change in hibRkyogh c@li3 a6 b Wdidsyalhb&h Gonglid NElérBE rdhfuhiniah Yo bégf&ﬁ*@atémﬂﬁ

subst ant i aId chsan es derlo nat egy" ? | ary. s bstit utvl int
Fol | owi ng- 1451 7 S5HGT brispedgecy TRBu btk WPt v brsf e Fa'alhs no aci d
cl asses, ardéveising st00wdedCamdintlne products screened. Preferred substitutions
are listed int %?\/@Fsﬂybjza% aggl)e é’ghelatcd in CDRH! and CDRH2. The designs of CDR-H1 and H2
25  diversities follow the strategy of targeting to mimic natural antibodies repertoire as described with
modification that focus the diversity more closely matched to the natural diversity than previous
design.
For diversity in CDRH3, multiple libraries can be constructed separately with different
lengths of H3 and then combined to sclect for binders to target antigens. The multiple libraries can
30 be pooled and sorted using solid support selection and solution sorting methods as described
previously and herein below. Multiple sorting satrategies may be employed. For example, one
variation involves sorting on target bound to a solid, followed by sorting for a tag that may be present
on the fusion polypeptide (eg. anti-gD tag) and followed by another sort on target bound to solid.
Alternatively, the libraries can be sorted first on target bound to a solid surface, the cluted binders are
35  then sorted using solution phase binding with decreasing concentrations of target antigen. Utilizing
combinations of different sorting methods provides for minimization of selection of only highly

expressed sequences and provides for selection of a number of different high affinity clones.
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Original Residue Exenplary Substitutions Preferred Substitutions A la (A
vat; leu; ile vat Arg (R lys; gin; asn lys Asn (N) gin; his; lys; arg gin
Asp (D) glu glu Cys (O set set Gn (Q asn

High affinity binders for the target Factor D antigen can be isolated from the libraries.
Limiting diversity in the H1/H2 region decreases degeneracy about 10 to 10 fold and allowing more
H3 diversity provides for more high affinity binders. Utilizing libraries with different types of
diversity in CDRH3 (eg. utilizing DVK or NVT) provides for isolation of binders that may bind to

5 different epitopes of a target antigen.

In another embodiment, a library or libraries with diversity in CORHI1, CDRH2 and CDRH3
regions is generated. In this embodiment, diversity in CDRH3 is generated using a variety of lengths
of H3 regions and using primarily codon sets XYZ and NNK or NNS. Libraries can be formed using
individual oligonucleotides and pooled or oligonucleotides can be pooled to form a subset of

10 libraries. The libraries of this embodiment can be sorted against target bound to solid. Clones
isolated from multiple sorts can be screened for specificity and atfinity using ELISA assays. For
specificity, the clones can be screened against the desired target antigens as well as other nontarget
antigens. Those binders to the target NRP1 antigen can then be screened for affinity in solution
binding competition ELISA assay or spot competition assay. High affinity binders can be isolated

15 from the library utilizing XYZ codon sets prepared as described above. These binders can be readily
produced as antibodies or antigen binding fragments in high yield in cell culture.

In some embodiments, it may be desirable to generate libraries with a greater diversity in
lengths of CDRH3 region. For example, it may be desirable to generate libraries with CDRH3
regions ranging from about 7 to 19 amino acids.

20 High affinity binders isolated from the libraries of these embodiments are readily produced
in bacterial and eukaryotic cell culture in high yield. The vectors can be designed to readily remove
sequences such as gD tags, viral coat protein component sequence, and/or to add in constant region
sequences to provide for production of full length antibodies or antigen binding fragments in high
yield.

25 A library with mutations in CDRH3 can be combined with a library containing variant
versions of other CDRs, for example CDRL1, CDRL2, CDRL3, CDRH1 and/or CDRH2. Thus, for
example, in one embodiment, a CDRH3 library is combined with a CDRL3 library created in the
context of the humanized 4D3 antibody sequence with variant amino acids at positions 28, 29, 30,31,
and/or 32 using predetermined codon sets. In another embodiment, a library with mutations to the

30 CDRH3 can be combined with a library comprising variant CDRH! and/or CDRH?2 heavy chain
variable domains. In one embodiment, the CDRH! library is created with the humanized antibody
4D5 sequence with variant amino acids at positions 28, 30, 31, 32 and 33. A CDRH2 library may be
created with the sequence of humanized antibody 4D5 with variant amino acids at positions 50, 52,
53, 54, 56 and 58 using the predetermined codon sets.

35 The anti-Factor D antibody generated from phage libraries can be further modified to
generate antibody mutants with improved physical, chemical and or biological properties over the

parent antibody. Where the assay used is a biological activity assay, the antibody mutant preferably
20-




asn Gn (E) asp asp Gy (G pro; ala ala Hs (11) asn; gin; lys; arg arc, o
Ile (1) leu; yak net;lapile; norleueine Ica Lett (L) norletteine; He;, val;
net; ala; phe ile Lys (K) arg; gin; asn arg

has a biological activity in the assay of choice which is at least about 10 fold better, preferably at
least about 20 fold better, more preferably at least about 50 fold better, and sometimes at least about
100 fold or 200 fold better, than the biological activity of the parent antibody in that assay. For
example, an anti-Factor D antibody mutant preferably has a binding affinity for NRP which is at least

5 about 10 fold stronger, preferably at least about 20 fold stronger, more preferably at least about 50
fold stronger, and sometimes at least about 100 fold or 200 fold stronger, than the binding affinity of
the parent anti-Factor D antiodies, such as, any of the antibodies hown [ Figure 5, and in particular,
antibody 20D12.

To generate the antibody mutant, one or more amino acid alterations (e.g. substitutions) are

10 introduced in one or more of the hypervariable regions of the parent antibody. Alternatively, or in
addition, one or more alterations (e.g. substitutions) of framework region residues may be introduced
in the parent antibody where these result in an improvement in the binding affinity of the antibody
mutant for the antigen from the second mammalian species. Examples of framework region residues
to modify include those which non-covalently bind antigen directly (Amit et al. (1986) Science

15 233:747-753); interact with/effect the conformation of a CDR (Chothia et al. (1987) J. Mol. Biol.
196:901-917); and/or participate in the V| - Vy interface (EP 239 400B1). In certain embodiments,
maodification of one or more of such framework region residues results in an enhancement of the
binding affinity of the antibody for the antigen from the second mammalian species. For example,
from about one to about five framework residues may be altered in this embodiment of the invention.

20 Sometimes, this may be sufficient to yield an antibody mutant suitable for use in preclinical frials,
even where none of the hypervariable region residues have been altered. Normally, however, the
antibody mutant will comprise additional hypervariable region alteration(s).

The hypervariable region residues which are altered may be changed randomly, especially

where the starting binding affinity of the parent antibody is such that such randomly produced

25 antibody mutants can be readily screened.

One useflul procedure for generating such antibody mutants is called “alanine scanning
mutagenesis” (Cunningham and Wells (1989) Science 244:1081-1085). Here, one or more of the
hypervariable region residue(s) are replaced by alanine or polyalanine residue(s) to affect the
interaction of the amino acids with the antigen from the second mammalian species. Those

30 hypervariable region residue(s) demonstrating functional sensitivity to the substitutions then are
refined by introducing further or other mutations at or for the sites of substitution. Thus, while the
site for introducing an amino acid sequence variation is predetermined, the nature of the mutation per
se need not be predetermined. The ala-mutants produced this way are screened for their biological
activity as described herein.

35 Normally one would start with a conservative substitution such as those shown below under

the heading of “preferred substitutions”. If such substitutions result in a change in biological activity

(e.g. binding affinity), then more substantial changes, denominated “exemplary substitutions™ in the
21-



Mot (N )

ala Sec (5) thr thr Thr

pile;

| ea; pile;

lie leu Phe (F)
(T) set set-

| ea; vat;
rp (W Tyr

lie;

ala; tyr

(Y) tyr;

pile tyr

leu Pro (P) ala
trp;

thr; sec phe
following table, or as further described below in reference to amino acid classes, are introduced and
the products screened. Preferred substitutions are listed in the table below.

Original Exemplary Preferred

Residue Substitutions Substitutions

Ala (A) val; leu; ile val

Arg (R) lys; gln; asn lys

Asn (N) gh; his; lys; arg gin

Asp (D) glu glu

Cys (C) ser ser

Gln (Q) asn asn

Glu (E) asp asp

Gly (G) pro; ala ala

His (H) asn; gln; lys; arg arg

Ile (I leu; val; met; ala; phe; leu
norleucine

Leu (L) norleucine; ile; val; met; ala; ile
phe

Lys (K) arg; gln; asn arg

Met (M) leu; phe; ile leu

Phe (F) leu; val; ile; ala; tyr leu

Pro (P) ala ala

Ser (S) thr thr

Thr (T) ser ser

Trp (W) tyr; phe tyr

Tyr (Y) trp; phe; thr; ser phe

Val (V) ile; leu; met; phe; ala; leu
norleucine

.

Even more substantial modifications in the antibodies biological properties are

accomplished by selecting substitutions that differ significantly in their effect on maintaining (a) the

structure of the polypeptide backbone in the area of the substitution, for example, as a sheet or helical

conformation, (b) the charge or hydrophobicity of the molecule at the target site, or (c) the bulk of the

side chain. Naturally occurring residues are divided into groups based on common side-chain

propetties:
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Val (V) lie; leu; iiiephe; ala; norleucine len 5 Even nore
substantial nodifications in the anti bodi es biological properties are
acconpl i shed by selecting substitutions that differ significantly in their
effect on maintaining (a) the structure of the pol ypepti de backbone in the
area of the substitution, for exanple, as a sheet or helical conformation,
(b) the charge or hydrophobicity of the nolecule at the target site, or (c)
t he hul k of the (@gdrderolghabieuciMaingt, alhlvgl, bedleni ng resi dues are divided into

groups based on(ﬁggmgplﬁkﬁg“gg&iﬁrgﬁgﬁp%&jes: (1) hydrophobic: norl eucine,
met, ala, val, leu, | g; 25 neutral’ hydrophilic: cys, ser, tin', asn, gin;
(3) acidic: aspOgtidic: mplupasic: his, lys, arg: (5) residues that influence
chain orientati @)bag: ¥is, Jaf 8, and (6) aromatic: trp, tyr, phe.

Non- conservative_substitutions will entail exchapging a menber of one of
these classes f &P "GHBEHKY MEycggseshain orientation: gly, proiandynot her  embodi ment, t he

sites sel ected {®momadd:frp,catphen are affinity matured using phage It)display

(see above). — wencoMGh&L G dflif TRl BRI &3, ENEONL NG ARNC. LSRG ENCE
nmutants are prepared y a variety of ne ods own 1nthe art. ese
met hods i n@heitpecladsut are not limted to, oligonucleotide-nediated (or

site-directed) MBGENEDLEMeRER MUALNTS! rfodiRADNGRIERET Mol AGRNBsS Of an
earlier prepared mutant or a non-mutant version of the parent antibody. The

preferr@d MEPAbLECTBrYeaki ng nutants is 15site directed nutagenesis (see,
e.g., Kunkel (1888}icRridO@oledNat bncodded dntndSOd stdodnc8 BiuthBi8)hre prepared by a vhilenC&T t ai N

enb.Odi ment Silet 1%95%(:19% jnploe%%[t. ) e;[sarrr]xgthvgrs]linlcluge%yt Q:ar'l\c/)tel'n%teﬁionglll %nuhc}égt(la eymar !a?eﬁl €

region. resiaue su shfue. Tno er e 0|manfs, {V\D%r nore Oefj e

hyper var i alt¢reitedgitoh nmuegirdsie $CBfmutdgenesis, and cassette mutagenesis of an earlier prepared
mutant or a non-mutant version of the parent antibody. The preferred method for making mutants is

15 site directed mutagenesis (see, e.g., Kunkel (1985) Proc. Natl. Acad. Sci. US4 82:488).

In certain embodiments, the antibody mutant will only have a single hypervariable region’
residue substituted. In other embodiments, two or more of the hypervariable region residues of the
parent antibody will have been substituted, e.g. from about two to about ten hypervariable region
substitutions,

20 Ordinarily, the antibody mutant with improved biological properties will have an amino acid
sequence having at least 75% amino acid sequence identity or similarity with the amino acid
sequence of either the heavy or light chain variable domain of the parent antibody, more preferably at
least 80%, more preferably at least 85%, more preferably at least 90%, and most preferably at least
95%. ldentity or similarity with respect to this sequence is defined herein as the percentage of amino

25 acid residues in the candidate sequence that are identical (i.¢ same residue) or similar (i.e. amino acid

residue from the same group based on common side-chain properties, see above) with the parent

antibody residues, after aligning the sequences and introducing gaps, it necessary, to achieve the

maximum percent sequence identity. None of N-terminal, C-terminal, or internal extensions,

deletions, or insertions into the antibody sequence outside of the variable domain shall be construed
30 as affecting sequence identity or similarity.

Following production of the antibody mutant, the biological activity of that molecule relative
to the parent antibody is determined. As noted above, this may involve determining the binding
affinity and/or other biological activitics of the antibody. In a preferred embodiment of the invention,
a panel of antibody mutants is prepared and screened for binding affinity for the antigen such as

35  NRPI or a fragment thereof. One or more of the antibody mutants selected from this initial screen are
optionally subjected to one or more further biological activity assays to confirm that the antibody

mutant(s) with enhanced binding affinity are indeed useful, e.g. for preclinical studies.
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The anti-Factor 1) antibodies of the invention can be produced

reconbi nantly, using 25techni ques and materials readily obtainable.

For reconbi nant production of an anti-Factor D antibody , the nucleic acid
encoding it is isolated and inserted into a replicable vector for further
cloning (anplification of the DNA) or for expression. DNA encoding the
antibody is readily isolated or synthetbized using conventional procedures
(e.g., by TUsihagobkiuyeiput eeunictelegedahdsatithabneaha isgeppatited awf prévesyell (hg,

speci f i cal Jléévédooy'%fg\ﬁal ?%‘%Pa%%%'_y'ﬂ% hEJP uh‘%@x T&(ol@f&gné Bt 11sGRRI: REoghDEand
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In eloping vectors this sequence s one
t hat enr@bl pyy 112'91@“&/&‘2:‘@%6?01#30[3@?@9?lF%taé'SFhﬁG@géﬁ*m‘&‘ﬂf]y of the host chronosonal
DNA, and includes origiifls OferedionleeRlcbmpbAn or autononousl y replicating

sequences. Such sequences are well known for a variet a, yeast,

and viruses. ThEXRSFHgH SP‘lweb?CfOésdﬁ)dﬁmfPéFﬁletcH%] g5 ‘8“‘6%%‘%‘2“{’"'3 sui tabl e
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he ori gi n of
replicasi odefeonponertt) Sulsﬂyrrortlcamelede& nﬁtﬁvaliﬁhhrﬁ*alﬂlcalﬁpl@x'pﬁ%sg 0?‘10 g@etors (the

SV40 ori gi g, ZRBY-afiint GalulYe BEBMsed only because it contains the early
pronoter). (i11) Selection gene conponent Expression and cl onij nﬁovectors
s

may contain a sePeeendf oljerkotonpdieme eiiresd divede presteapyh of a host cell. Those cells

that are successfully transformed with a heterologous gene produce a protein conferring drug
resistance and thus survive the selection regimen. Examples of such dominant selection use the drugs
30 neomycin, mycophenolic acid and hygromycin.
Another example of suitable selectable markers for mammalian cells are those that enable the
identification of cells competent to take up the antibody nucleic acid, such as DHFR, thymidine
kinase, metallothionein-1 and -1I, preferably primate metaliothionein genes, adenosine deaminase,

ornithine decarboxylase, efc.

(W3]
n

For example, cells transformed with the DHFR selection gene are first identified by culturing

all of the transformants in a culture medium that contains methotrexate (Mtx), a competitive
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mar ker. Typi cal selection genes encode proteins that (a) confer resistance
to antibiotics or other toxins, e.g., anpicillin, neonycin, nethotrexate,
or tetracycline, (b) conplenent auxotrophic 25deficiencies, or (c) supply
critical nutrients not available fromconplex nedia, e.g., the gene
encodi ng D-al anine racenase for Bacilli. One exanple of a selection
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transfor rra?u'n% sQMmgrbngh)y u{‘llu;ﬁhﬁ st@a% %pﬁﬁn om »Jey%%men §§Crgsl:darﬁle¥v et al.
Leu2-defi ci ent Byeast strains (ATCC 622 or 38,626) are conpl emented by

known pPaski’8s Sekeimatgex Hidostdet 2 gene 151 n addition, vectors derived from
the 1,6 [.tmcircular (W)asm,dm@g,lgo@]m,@,an be used for transfornati on of

or oduct L on of 1 ERBHBPHAHE CEaF 1 EryRLy i Pepertes rsrekes PabkTvan den
Berg (_1990)>1g811m and ¢dupehigg link8d b3ke anStedp helamndcidi chxomyrse)iqabfeml@nwﬂwct ors for
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25  phosphatase, a tryptophan (trp) promoter system, and hybrid promoters such as the tac promoter.

However, other known bacterial promoters are suitable. Promoters for use in bacterial systems also
will contain a Shine-Dalgarno (S.D.) sequence operably linked to the DNA encoding the antibody.
Promoter sequences are known for eukaryotes. Virtually all eukaryotic genes have an AT-
rich region located approximately 25 to 30 bases upstream from the site where transcription is
30 initiated. Another sequence found 70 to 80 bases upstream from the start of transcription of many
genes is a CNCAAT region where N may be any nucleotide. At the 3' end of most eukaryotic genes is
an AATAAA sequence that may be the signal for addition of the poly A tail to the 3' end of the coding
sequence. All of these sequences are suitably inserted into eukaryotic expression vectors.
Examples of suitable promoting sequences for use with yeast hosts include the promoters for
35 3-phosphoglycerate kinase or other glycolytic enzymes, such as enolase, glyceraldehyde-3-phosphate

dehydrogenase, hexokinase, pyruvate decarboxylase, phosphofructokinase, glucose-6-phosphate
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20(1991) ho/ Technol ogy 9:968-975. (iv)Pronoter conponent Expr essi on
and cloning vectors usually contain a pronoter that is recognized by the
host organismand is operably linked to the antibody nucleic acid.
Pronmoters suitable for use with prokaryotic hosts include the phoA pronoter
, P-lactamase and | actose pronoter systens, al kaline 25phosphatase, a
tryptophan (trp) pronoter system and hybrid pronoters such as the toe
pronot er. Homevsr3-plotihelydknwnitbaoyeraitainags, bivepersshatripnsuie alissogifosnot er s
for use in;bagt&riab.sysh&m® also will contain a Shine-Dalgarno (S.D.)
sequence operably linked to the DNA encodi ng the anti body. Pr onot er
sequences are kABWYrHProBaRArYEthes nePleRsnyerdiyinetik 4o el gengs have an
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wher e transcrlcﬂl‘l on injti ated., Anot her se und 70. to 80 bases
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10pr onot er s obt al ned fromt enonmes of Viruses such oma_Virus,

f owl poxtOvi A481.978dEesalr Rass igh 6 S ASVarAe BV E-6Y! @)exPBBivD ﬁfé’“ﬁ‘é’b 1S58 vi r us,
avi an sar cgpRAVi Jhb[%e cdhY tneBEad oA hESth tﬁldh@hﬁ]&‘éb{oliﬁtel HeP adrpds kigmpBx VinfsUs and
nost prefer bl?( an Virus 40 £8V401§ from h%t er ol ogous manmal i an

pronot er s, &Y’ “Ve’f’ HE BEEPHOT BD 1088 CBP A AP AT 8(},}‘?63 ﬁtﬁ? KB 6ot er, from
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cel | systenms. %Exhlsecn ah Io a Bﬂ%ﬂ%&%g Bt QH}%&W 0%111(?; xll\;engon%\/%gllé/ Ie{ll&ﬁlo?eg & often

conveniently obtalne as
25 increased by inserting an enhancer sequence into the vector. Many enhancer sequences are now

known from mammalian genes (globin, elastase, albumin, a-fetoprotein, and insulin). Typically,

however, one will use an enhancer from a eukaryotic cell virus. Examples include the SV40

enhancer on the late side of the replication origin (bp 100-270), the cytomegalovirus early promoter

enhancer, the polyoma enhancer on the late side of the replication origin, and adenovirus enhancers.
30 See also Yaniv (1982) Nature 297:17-18 on enhancing elements for activation of eukaryotic

promoters. The enhancer may be spliced into the vector at a position 5' or 3' to the antibody-

encoding sequence, but is preferably located at a site 5' from the promoter.

(vi) Transcription termination component
Expression vectors used in eukaryotic host cells (yeast, fungi, insect, plant, animal, human,

35 or nucleated cells from other multicellular organisms) will also contain sequences necessary for the

termination of transcription and for stabilizing the mRNA. Such sequences are commonly available

from the 5' and, occasionally 3', untranslated regions of eukaryotic or viral DNAs or cDNAs. These
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restriction fragnent that also contains the SV40 viral origin of
replication. The inmmedi ate early pronoter of the human cytonegal ovirus is
conveniently obtained as a H ndlll E restriction fragnment. A system for
expressing DNA in mamal i an hosts using the bovine papilloma virus as a
vector is disclosed in U S. Patent No. 4,419,446. A nodification of this
systemis described in U S. Patent No. 20 4,601,978. See al so Reyes et al.
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am negati ve or exa teri aceae
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Streptonmyce.s. enabRMEd: ek el ik ef&Qéskxo@«Lf%Wc@Qlatl@ §1tt1bb§y dre deGiOddl frofOfh AT Ky
31, 446) , althou h ot her ?tra|E§ such E. colt X1776 (ATCC

31.537). aREEMOR e Lo *r@eewwé%)ﬂdfaf‘%d s & ”‘“T‘ﬁléss‘@c‘é%élf‘}pl es are
15i | | ust r akirang andtanerts inhaﬁlldspmfmhg Pgmissive insect hbdl c@lld thiotni hosis duch Prspiapyat es,

eukaryot i C(W%lg[}ca z%enlp l).|Aa ugd%gl mr})tﬂgu o)h/lea@hgal OJICIIY%Y%gsté[UIE;%Igs%I gz%bl e cl Oni ng

or express vedt
cerevi§paeHW@V%@@ﬂﬁﬁmﬂbahedB@MyeagtWWPQWUh@mﬁhétAamwnUﬁWyM@@wdf@nnng | ower

eukaryot i ¢ (hastidiatd ROFGARLSRR. ¢ { ME® Cariafh mnbgap;@fca%m% NPONRE @ BRRECI €S,
and strains are commonly avail abl’e and useful herein,
strain of Bombyx mori NPV, and such viruses may be used as the virus herein according to the

present invention, particularly for transfection of Spodoptera frugiperda cells. Plant cell cultures of
cotton, corn, potato, soybean, petunia, tomato, and tobacco can also be utilized as hosts.

35 However, interest has been greatest in vertebrate cells, and propagation of vertebrate cells in
culture (tissue culture) has become a routine procedure. Examples of useful mamimalian host cell

lines are monkey kidney CV1 line transformed by SV40 (COS-7, ATCC CRL 1651); human
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USA 77: 4216(MEM)D(ISLgSﬁ) KEMI-0640 (S@I'nltﬁarﬂm,cccwamelfe(( HR80)Md3iuel (DNRefan,od.
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( HELA, ATC09MW£F) £nz dhidn Barkésdhe (1 88) 4 /el MK | OATCCUCCPat 349s; 4 bﬂﬁﬂ@ o rat
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Wi
cl oni ng ve8PYfHYr sﬁtﬁﬁuﬁbﬁﬁodﬁ%ﬂﬁféﬁ? G SR G TP COIERET G
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(viii) cul ?}%rﬁlrﬁg&[ %’na& femen %ﬁe ﬁ((i) gstm%rg nil%o%E&la%qglallggﬁ%gga\‘l?ﬂaq
anti body of>0nt»¢nhsthnmnelmmlelnmn*alylalb@) endl dlugpss@r imeqpivalent prestay S@*fice Any other

necessary supplements may also be included at appropriate concentrations that would be known to

those skilled in the art. The culture conditions, such as temperature, pH, and the like, are those
previously used with the host cell selected for expression, and will be apparent to the ordinarily
skilled artisan.
30 (ix) Antibody purification
When using recombinant techniques, the antibody can be produced intracellularly, in the
periplasmic space, or directly secreted into the medium. If the antibody is produced intracellularly, as
a first step, the particulate debris, either host cells or lysed fragments, is removed, for example, by
centrifugation or ultrafiltration. Carter et al. (1992) Bio/Technology 10:163-167 describe a procedure
35 for isolating antibodies which are secreted to the periplasmic space of E. coli. Briefly, cell paste is
thawed in the presence of sodium acetate (pH 3.5), EDTA, and phenylmethy Isuifonylfluoride

(PMSF) over about 30 min. Cell debris can be removed by centrifugation. Where the antibody is

20.



15nedia. Commercially avail abl e nedia such as Hams 11110 (Sigma), M ninal
Essential Medium ((MEM, (Sigma), RPM-1640 (Signa), and Dul becco's

Modi fied Eagle's Medium ((DVMEM, Sigma) are suitable for culturing the host
cells, In addition, any olthe nedia described in Hamct al. (1979) Meth,
Enz. 58:44, Barnes et al. (1980) Anal Bl ochein.102:255,11. S. Pat. Nos.
4,767,704; 4,657,866; 4,927,762; 4,560,655; or 5,122,469; WO 90/03430; WO
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an elution buffer at a pH between about 2.5-4.5, preferably perfornmed at

| ow salt concentrations 25(e.g., fromabout 0-0.25M salt). 2. Screening
assays and ani mal nodels for identifying Factor D antagonists

- Factor D antagonists can be evaluated in a variety of cell-based assays and
ani mal nodel s of conpl enent -associ ated di seases or disorders. 30Thus, for
exanpl e, reconbi nant (transgenic) ani mal nodels can be engi neered by

i ntroduci nghttheocadl.ngllpert}-oh (0189 heecganeasond! emhtyer @stMdlrtdd. Eible3.délome of
ani mal s of 1418 BEASLyerh3leRAeBLATHRLR: &%ﬁﬁﬂb%?sdz% Rr9dyEkAG ik ADRGEN ©

ani mal s. An can serve as target for transonic manipul ation

i ncl ude, witBHeRKaEPESat#ehNo 88864 at s, rabbits, gui nea pigs, sheep,
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[ 19891). For review, see, S. Patent No. 36, 866. For the
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i ntroduction of I ke @maihsgefrbeﬁ|rlh€1@><éemlmdrﬁmsc,m rimpwic|diseasp patlioboga] feexpudsi bl e by

fol | owi ng, f l@&olmf@glﬁlﬂdlkn% c‘e@ﬁmné ﬂHl@ratQ)ﬁl okﬁ\ﬁxlﬁﬁe géll@-mto spE&i%qtssueM &ckﬁgad
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of i mmune tgg)?quwfegaat, ngréggigmogl%edexarrpl e by histological examnalitmto
delermine infiltration of immune cells into specific tissues. Bl ocking
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effects on c nment a ement activation, inc e classica

and al t er n&t ‘9?{97@ éﬁ"Pﬁ%ﬁS}‘g d“%i‘ n%"@‘é?‘)l““p%/l‘ F’f"@iﬁ 8% h%??‘“clpﬁ‘yl’%‘gcé”té’ﬁbcé? et s,

bl ocki ng amtu:)mmdlcesom{mmnmab|mde>,bmpl'e heNpanypieprhde I])(fanbhﬁSedi et gadmicar e

adm ni ster and the. biol.o effe terest

noni t or ed. &gﬁ tgél? a {g{/g?n accor ance thh esttahhsged(i ynll ue(s:an onc%n tgrenon}lc gﬁwhl ch
have a28lefwewdingdacher Lndan by @dbtfgi@n eepleerd odith pgptiRagmorsudd,as ageng enceding 4 sefsftable

honol ogous,, f;&¢ széh Pabk QQd %%c‘/‘ﬁ&ﬂm%ﬂé‘noﬁ nﬁ)gﬂc%ﬂ? H&eﬁﬂﬂ%bﬁ&%@ghaﬂgeé J‘Pa%l\f getor
pol ypeptide and altered ?genom C enco pept |

he same po
i nt r oduced¥nEhahthe pspd o AR %WF'W&# “t%veaﬁ@i Wedee FchPm@éaﬁéiipécchb% encodi ng

Factor D camobe 98@&ddﬂﬂscﬁﬂtﬁn6f lgmam@m rdINAbiRMI6 O tichdgs ] FagtvedtorR inflodaca aidlance
wth establis ortlo of th ena g Factor

D con e qurRPEibFS BE e iy BREGAGT sk 85 WU T Su P SO ol 0

sel ect abl erommioka@slywiebiohinglarithbie codednouoDNBRietsalectéditegral.i @nl, CEY 008 | vy,
several Ki (I] &)‘%5?}5 e sglfectMIl}agg lﬂgx ileeaéH(iilth blastocyst of an animal (e.g., a mouse or rat) to
form aggregation chimeras [see e.g., Bradley, in Teratocarcinomas and Embryonic Stem Cells: 4
Practical Approach, E. J. Robertson, ed. (IRL, Oxford, 1987), pp. 113-152]. A chimeric embryo can
then be implanted into a suitable pseudopregnant female foster animal and the embryo brought to term
35 tocreate a “knock out™ animal. Progeny harboring the homologously recombined DNA in their germ
cells can be identified by standard techniques and used to breed animals in which all cells of the

animal contain the homologously recombined DNA. Knockout animals can be characterized for
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DNA (both at the 5 and 3 ends) are included in the vector [see e.qg.,
Thomas and Capecchi, Cell, 51:503 (1987) for a description or honol ogous
reconbi nati on vectors]. The vector is introduced into an enbryonic stem
cell line (e.g., by eleetroporation) and cells in which the introduced DNA
has 30honol ogously reconbined with the endogenous DNA are sel ected [see
e.g., Li el at, Cell, 69:915 (1992)]. The selected cells are then injected
into a bl agsleeydtr tofir dititendefald agansgeertaia pativliedealpondi@in atddorftiorimieeggmegat i on
chinmeras [ nd Enbryonic Stein

Col 5. Py Foflp sBURSL e el BRI E L ARIRIETS Y ora. 187, pp.
113-152]. A chi bys @egﬁi@s%d%am ‘tfmeﬁqntbéf*ﬁcmpamz@ﬂwis atde Qurtheri spudist! é
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the formati on of drusen, otoreceCPtor atrophy and choroid
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of the present nna@amccmmulaﬂ&lsuda n@toantdhmgsagmnhemnamtohb@@iegﬁecamdst@&gaer

nmol ecul es dentlfle creenin says, di.scl sed can
admi ni st eréy g™ FEe e “i}é\ icé@?%é %81‘165 §) °3ﬁ§ﬂ’[‘“‘gs"é‘g‘c??’téci“{%s?%@?é‘ce&%%w tions in
t he form ofccgivhleraciestexdpibntCorpificts (BAGngton's Pharmacdiney dpewuts Icthfeditionyi0asli ons

of a Factog | %gt cf}?ﬂ%é&:&@fl&%ﬁﬁ%&k QP&V B Rl 0?950%%150%cée%ﬁ&@g‘?mé?y m xi ng

the active avi n esired degree urit
phar macéut eiichty Oaétételmeableelomaw foggeapiengs | lpd@ftﬂesar@rcmscﬂa@tlww2'eplsyed and

(Rem ngt Onlllglufhﬁftaﬁﬁﬁh&é shadphast cRAC 85d dBL N &Rt Bdl&ndnU%@dllﬂs ifdtudfRd aschdR801) , i n
the form of ¥8phl | i zed fornmul ati ons or agueOUbeso utions. Acceptable

carriers, MEIOANS Pragr v el sargdegyidimam e C*“‘EW“‘I“@C“P‘SI‘%t s at the
dosages ani:xandie@ it dtoridd) Serdlpdn@yredh)orids) Benzethonium chloride; phenol, butyl or benzyl

alcohol; alky!l parabens such as methyl or propy! paraben; catechol; resorcinol; cyclohexanol; 3-

25  pentanol; and m-cresol); low molecular weight (less than about 10 residues) polypeptides; proteins,
such as serum albumin, gelatin, or immunoglobulins; hydrophilic polymers such as
polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine, histidine, arginine, or
lysine; monosaccharides, disaccharides, and other carbohydrates including glucose, mannose, or
dextrins; chelating agents such as EDTA,; sugars such as sucrose, mannitol, trehalose or sorbitol; salt-

30 forming counter-ions such as sodium; metal complexes (e.g. Zn-protein complexes); and/or non-ionic
surfactants such as TWEEN™, PLURONICS™ or polyethylene glycol (PEG).

Lipofections or liposomes can also be used to deliver the polypeptide, antibody, or an
antibody fragment, into cells, Where antibody fragments are used, the smallest fragment which
specifically binds to the binding domain of the target protein is preferred. For example, based upon

35  the variable region sequences of an antibody, peptide molecules can be designed which retain the

ability to bind the target protein sequence. Such peptides can be synthesized chemically and/or
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enabl e rel ease Qfie compounds of the invention for prevention or treatment of an ocular disease or condition
are typically administered by ocular, intraocular, and/or intravitreal injection. Other methods
30  administration by also be used, which includes but is not limited to, topical, parenteral, subcutaneous,
intraperitoneal, intrapulmonary, intranasal, and intralesional administration. Parenteral infusions
include intramuscular, intravenous, intraarterial, intraperitoneal, or subcutaneous administration.
Formulations for ocular, intraocular or intravitreal administration can be prepared by
methods and using ingredients known in the art. A main requirement for efficient treatment is proper
35 penetration through the eye. Unlike diseases of the front of the eye, where drugs can be delivered
topically, retinal diseases require a more site-specific approach. Eye drops and ointments rarely

penetrate the back of the eye, and the blood- oculm barrier hinders penetration of systemically
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20mol ecul es for over 100 days, certain hydrogels rel ease proteins for
shorter tinme periods. Wien encapsul ated anti bodies remain in the body for a
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i ranasal VA P earey SHET SBRTRT Sivhi AR b AT b BTN e
i nt r anuscudxanple, |vm<méwewmbsassqsmir Haiop éqss @h be ¢watupteples it ortdiadited ore.subcut aneous
admi ni st ralkéd?lnmg Ey{hmleéﬂ:dh%&l Bl L&%@J](ﬁl ’ISUMQELE@W@I’&OQ{ ba'scﬂaﬁé’ @\ldtdieal

adm ni stration can prepared by ne ods and” using ingredients known in
the art'0 AiTRRo! (g u‘ihPYé R BC Vol bised Q“c,fiaéhi”eftr“é'étDrPé’ﬁ‘fc ‘?@“‘ﬁ’?@bé‘i“%@ﬂ@ﬁé} ration

through t h\qu@Iya@uxtyléﬂid 4e aﬁbs&ﬁ@ﬁ QS (@f didthiee 5T 4015Htelgfm€fdhﬁl nghe prophreseos d\l’bl;l@@ can
be delivered Ny i se

approach. e OS(‘:TE% h&ﬁf tf"Fft ‘l’ﬁé’ﬁ‘{agdcf”&r"‘éf’ﬁesnén )él)f“?c%’}%re%?o “Sel”r‘eofnﬁdsum?e and
t he bl ood- mcmbmmmbafnbgashhm@Mngm@ﬁmn@@MWmmMéﬂﬁ@WSt@mmMQMWyta@Smﬁhme

adm ni ster I met hod of
choi ce for&ﬁ%g%“%%ﬁhgégyﬁgngnnéfﬁ%gﬁPﬁQﬁgﬂ%gggggﬁr§&%QQ&hXS%g%n d CNV, is
di r ect P ntqaaiyilent eBd0/200) @ctorseat a derited APE poiptanedsHjng NG & s Euisdiprdtd vy r epeat ed
at intervabgsiihsQ, AQRRNE OB~ dFeneadht 8Rb S o AQRLH b ORY aeduimtehampq)ap@rtl es
and half-life of the drug dellvereg For |ntra&§§Iar g Lntr vitreal)
penet rat | o~ AUAFTSGN AR BETIE 80 POiHAR et FE0ElpE < gr S Eh piatiee, Bt arehG
ef ficacy cﬁmmﬁaabgeﬁiMBMﬂg@&enmnmbemﬁghmaﬁﬁmmb@ked(eyengandﬂhumms such as
AMD or CNVlhea(s: ring sﬁlan{ealscu lree a556¥51no 1a80l'{1§arxn@lglﬁl%atlogxsetccommnl y used in

eval uating i ntraocul ar dise T . vision | oss can be assessed.
Vi si on 2Poss caanHOQWQMuammd%byﬂﬁkmﬂﬂmdbﬁﬂﬁmqmmm%$®nWemgmeﬂWE@§@ﬁi@g by the

mean Changﬁn&neQﬁﬁhﬁﬁQﬁkﬁ%Eh@ﬂn&!éH@Jw@CUIty (BCVA) from baseline to a
desired 10 tine EOIH , Where the BCVA is based on Early Treatnent

Di abetic Retinof Pﬁ?“gFUH?“WETﬁR@f“VW?UaPwéﬁﬁﬂf?“%H%P?‘%ﬁﬁ“%&%ﬁ%@ﬂ%nt at a
t est di st anegpddicddby MBEEICS ), thdiRaGdli Ng the proportion of subjects who |ose
fewer than 15 letters in visual acuity at a desired tine point conpared to
basel i ne, nmeasuring the proportion of subjects who gain greater than or
equal te 15 letters in visual acuity atxampttesi red tinme point conpared to

basel i ne, measuri,pa.Lif, RLARRNLLAN Gl:AYPLER Sl L M akalaacyi ty Snel len

| 5equi val ent o or mor esired poi nt, neasuring the NH
Vi sual Funetiubsaivises iotiesionomat qtka,flmﬁwa@&mdnah@t fperce plAbospeellogntidsdingitount  of

| eakage of 15 fidN\h @xadp Bl ldRCuchbuT e Bk ffitation, by ATCC accession numbers is the American
Type Culture Collection, 10801 University Boulevard, Manassas, VA 20110-2209.

Example 1
Preparation and Testing of anti-Factor D Antibody

Methods:

Preparation of vitreous fluid and Bruch’s Membrane for protein analysis

35 Human AMD and non-AMD cadaver eyes were thawed and the anterior segment removed
along with the vitreous, retina and RPE. The vitreous was collected in microtubes, frozen on dry ice

and stored at -70 C until further processing. The Bruch’s membrane-choroid layer was stripped fromn

-34-



e.g., by fluorescein angi ography, etc. Ccul ar assessnents can he done,
e.g., which include, but are not limted to, e.g., perform ng eye exam
measuring i ntraoeul ar pressure, assessing visual acuity, neasuring slitlanp

pressure, assessing intraocular inflammuation, etc. The foll ow ng
exanples are offered for illustrative purposes only, and are not intended
tolimt the scope of the present invention in any way. Al patent

and liter amqup@tcrieﬂﬁnf@m&e(smbb tJer c't . trbeNpir/eseid Uspecid 1468817 @n02araad hideeby
g)érpr:rgfi: gl L?* II;]]%]OO[; mlmatbﬁpgm%)dysam \g’el‘? le(chg?a:}édl t?e mac%ﬂ& %{1%%Er¥dtln£?§gﬁtwl ﬁ)& gOéd
accordi ng ﬂ@meHUﬁaEﬂuﬁb¢msmwd§ﬂ&uewvwﬁ@eGﬁweégﬁﬁwﬁ%wmﬁ§€”Wﬁﬁ¢cated 't he

source of { b&%%m%ngL sgclllo(E!ﬁ AbIS degd di s@ectn&ﬂﬂmte@ bl dOWMo s L%&&ﬂgpﬁrgéoml@- ngilyrsig r oughout
t he speC|f|cat|on ATCC accessi on numbers is the Anerican é Cul ture

Col | ect PonS mTG@UT”EﬁPW%ﬂéWTQM@ﬁﬂT%V&ﬁdﬂmwﬁﬂﬁ§§§§mWVﬂw?df%@1%?6 " 1965 Exanpl e
1f Pr epar att lQPd.amdestma&g f@f10 a in-Asae DatenDPARY D BBMBSA /NBLADASH-2Braepae at i on

of vitreous tein a Human
AVD and ndwhﬂkﬂmgﬁﬁgggﬁ&gyg§“V%W%I?ﬁﬁﬁn?gmﬁﬁﬁf%emgﬁ %ﬁp Pyihe%%ﬁ{ r emoved
al ong wi t hfréchen wistureddrshe Hlé$A maayand RPE. The vitreous was collected in Il

i crotabes, frozen on dry ice and stored at -70 C until further processing.
The Bruch's nenbrane-choroid Iayer was str|poed from-34- the posterior

hal f- gl'8be (Cr abirerdiong/ My L ippibediogde hung ) US A, 99:14682-7 (2002))
and either 4 mrl\@fwcﬁm%xﬁiﬂbﬂi@bﬂomﬁdalﬁ@di@hﬁﬁery\@h@ratbcﬁl@l lajwmlgfzmgmm@ pracul ar

and surroundin gi on for 0 SIS at t ached
summary ta O@p%?hﬁf“”Q#Q&f Pﬁﬁhﬁﬁﬁﬁiyggggﬁgﬂﬁﬁg F%ﬁgﬁﬂ?foﬁwam Ge*gender
AVD st age, Hdﬁﬁse@ﬂbomhmmMQﬁsahdmanbumU$umsedmwmwl@mpmmmﬂuamanabygﬁs 50ne
trephi ned S‘e’&@ 1&’?3#?1 ljjl %ngn?z{cell bH&o%q Lig e?er}%leé/éh §ga91t_:t P! la@tg;eﬁtfor Fact or
D protein eve e sa was sonicatcd tor mn 1 n Assay | uent (PBS
/ 0. 5%IBSAbindigy aé%@v@érhm@@)odame tHeodie erb Clenadrbel lipifge M iBior f r act | ons
separated by centrifugation for 10 mn at 5000 rpm The soluble fraction
was used for the ELISA assays. 10Generation of Monoclonal Antibodies to
human Factor D Hemobsisassagmnocional antibodies to human factor D were

gener ated by I njl aﬁfeieﬂrgmﬂg feobtidegethofy i(iConptitesihrochay (ForGolofadp Seim) were

monophos phOI‘ 1ed Jx 1 UQB%J r%sellrs]}%ll&% ?0 ?)I( FOQ};anQ\E%E(gé 85&) %%JZHM%?Er sglsci:)%!xsiio)fiam:re

20  mixed 1:1 with GVB/0.1M EGTA/0.1M MgCl,. Complement activation was initiated by the addition

of Clg-depleted human serum (Quidel; 30 pl diluted 1:3 in GVB). After a 30 minute incubation at
room temperature, 200 pl GVB/10 mM EDTA were added to stop the reaction and samples were
centrifuged for 5 min at 500 g. Hemolysis was determined in 200 pl supernatant by measuring
absorbance at 412 nm. Data were expressed as % of hemolysis induced in the absence of the

25  inhibitor. To determine the effect of Factor D antibody on the classical pathway of complement, a
similar procedure was followed except that Er were replaced with IgM-coated sheep erythrocytes (E-

IgM, CompTech) and the assay was performed in factor B deficient human serum in GVB++.

Human Factor D ELISA

30 Anti-human complement Factor D goat polyclonal antibody (pAb) (R&D Systems,
Minneapolis, MN) was diluted to 1 ug/mL in phosphate buffered saline (PBS) and coated on ELISA
plates (384-well, high-bind plates, Greiner Bio One through VWR International, Bridgepoint, New
Jersey) during an overnight incubation at 4°C. After washing 3 times with wash buffer (PBS /0.05%
Tween-20), the plates were blocked with PBS / 0.5% bovine serum albumin (BSA) for 1 to 2 hours.

35  This and all other incubations were performed at room temperature on an orbital shaker. Human

vitreous fluid and Bruch’s membrane lysate samples were diluted using Assay Diluent (PBS /0.5%
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Ham [ ton, MI) in the footpads of Balb/c mce, Il tines. Popliteal |ynph
nodes frommce were fused with P3X63Ag.1.1.1 nyelona cells. Hybridoma
cells were screened against nmurine factor 1) for 15binding affinity. Cell

| i nes producing antibodies were cloned by limting dilution. Heno/nsis
assafs For determ ning alternative pathway activity, rabbit
erythrocytes (Er, Colorado Serun) were washed 3x in GVB and resuspended to
2 X 109/ m BSA nhihrveng0), Bﬂpg.t)leemﬂbﬁi&hn,]thd)séudfﬂm&u&p@nsﬁnmler@e RorP xed 1:1

\é\/l dfﬂlh t ?2)/:]_32) o%%\)/llelﬁe(%t ¥TChndl%vh[ﬁ®n’aqu¥%l xa k &5@@&1\%%? & %gt/ljnlgn 1 W;ﬁ;‘/lﬂi}t Fl?%eﬁd bg’ t he
After a 30@0m1q11§12tn@1qs neuieted @rqtléaitltaie@dh?h elmped ardip e reepeoofgle sendap) oreric EDTA

wer e addedth&\@eds/&@pthg b@cl\r BAkhI Qé(})lﬁgdacﬁml ddande @amﬁ@mstﬁuhcfawgﬁédd fdansls M at
500g. il enmolysis was determ ne

in 200 tit su ernahgrﬂ g surlng
absor banceddtd and Peypried et Aoufe ' RS e LN BTy HERBI YL En ﬂcd‘ﬂcped in the
absence ofmblmeml?a‘ﬁmmdg@mn 16 Vs dilefe@ fori2 i@ ghMenefddect tefpldadiran «2 bnt i body on

h | , [ d
except ¢ hat o erer e SRR g kb B HBE A e i Bl O B

except thal™ coa r ocyt es (ElgM
ConpTech) EimdtatvineNassayiluwd/1980F mrAlmd Diitpenf adtadded B tblﬁe\fv‘ismderﬁttesrfmﬂa\mmger umin

GVl 3++. Humﬁl,n&:%ﬁ&é 5;49 A%A S w;’g%@s 'tex,laluém}n b&ﬁml: WM(KFE&MH &@egf”at

pol yel onal ant Systens, M nnea M\l)] was diluted to |
ng/ m, Pn phesisrest aﬁlwr >sva$ Jdded qnbpyr V\&ﬁeevele%f’f‘éﬂ Son’ BB ginate &

(383 We' | ,rcgﬂtxglhwnlsﬁgpembﬁﬁcﬁi&g 161 @lodpsricBLia. 108 eptichrdarsgh w&ﬁbﬁaldeﬂlhﬁfghat i onal ,
Bri dgepoi nt, overnj ght 1 ncubat {er

washi ng 3 DIt te\}\ﬁagcﬁ%%éé’ﬁ‘ %f“fngffa‘ ﬁﬁéa?ﬁ&gﬁg% vi}ecgln’a‘lé%f Mis's Cﬁculﬁté%theogwi/'\er e
bl ocked wi jamnRBSfitk oﬂhcﬁ%nbﬂvm&ss”lé\b wini@bib gmnnfi aQaBSA)cexit@rloﬂstOfﬁaleHéulrhs}malBSTh| S
and al l Ot hFeou Hu%’@%%n%?% mMei 1()[%“@@%{6(25 ﬂﬁg v@erre ’fS@‘BglntLQF@@ﬁ]ﬁ'ﬁlﬂﬁ@dxﬁlﬂor@qyxcpr bl t al

shaker. Human Vvitreous ruc nbrane |l'ysate sanpl es were

di | ut edsusixgaddayo Dldllu@h@ﬂu(*PBSESIPﬂ@VG% BSA /0.5% Tween-20). Using the
same buffer, the serial dilutions were prepared of the factor D (Conpl enent
Technol ogy, Inc., TyI er, Texas) standard curve (15.6 pg/nL- 1,000 pg/n).
Frozen control %%Ré%—‘éﬂ%luted to quantitate at the high, md, and | ow
regi ons of the Bttﬁmg&&dbxﬁdﬂs}(xﬁplw& ﬁd’)a\/\ﬁ(d).CIAf)fm@cFunﬁ hed biuﬁ@aicnmgc&toep, t he

pl ates were washed d the s | es d control.s e ded and
Pnoubat ed FEPMS GG B ML s etk hqﬁé“’“eq SRR B an

Fact or 2D netoed kol uai tdayod yai@ Gozkn dBlesvasge diskdin €8S RoinGR f@lowgﬂ 2 e added
to the pl ateéguf%i afkte &emamﬂgblﬁgma%hmnm% SERLAMIAh NGB S8 viadish

per oxi dase ( har maci a ‘Bl ot , PIscataway, NJ) was
di l ut ed 1/ pth¢8@ori AvidhsBigin Bo¢hinertit GRdOH o efaernt 6‘“’{’%@“‘\%&%‘%&‘%1‘%@@%‘S Fol | owi ng

a 30 m nut §;lNGKPARLIMADwABHNRJ fnl 1A, 2’@1@&6§ts%ﬂlullets%&dhaﬁ@énh&éen&@nZ| di nC (1MmB)
(Kirkegaard & Perry 10Labor ator| eso/ 29 [% I%g)f \é\% g d col or
was devel oﬁ@a“rfoéﬁoblémi wery blpgka vy 107 ‘?féfl %69““ ip A 18! v\%%“ 58 ‘68‘3d by
addi ng 23M phagsphel $eti@s wdre inkhiRitea plith @al-haten Fhdiy-NQS 7.0 b baantiedy diditnigo &
Concent r at HERG "waie gR Rl e B T Ay g S L RBTROG el o
curves. ThePhainihgruvagusnbd fegaiyk eono olnE;celmvmatrmmrwn oBST.a@chogeds inmukes eraln

vitreous fl P%ig]eé‘@ge B giggﬁﬁnﬁ r}/%te? ﬂo{s%ﬁuexw%us%’ t%gﬁ{v\’wgﬁmg #uRY f%‘tié/ﬁ"l{ 50

mi ni num di FUtT'6H m ni num tron), respectively.
| rmunol | i st odfeirHerse yerum for 30 minutes. Sections were rinsed in TBST, 2 changes, 5 minutes each and

30 incubated with Vectastain ABC-AP Elite Reagent for 30 minutes at room temperature, rinsed in
TBST (2 changes, 5 minutes each) and incubated in freshly prepared Vector Red solution Vector
Red was prepared as follows: For 200 mM Tris HCL, dilute 1 M Tris HCI 1:5 in dH20 (1 part Tris
HCI and 4 Parts dH20). Mix | drop of Levamisole in every 5 ml of 200mM solution of freshly
prepared Tris HCL.Mix 2 drops of Reagents 1, 2 and 3 from Vector Red kit individually in every 5 ml

35 of 200 mM Tris HCI- Levamisole solution. Use within 5-10 minutes of addition of Reagent 3 from

Vector Red kit. Sectiones were rinsed in H20 and counterstained with Mayet's hematoxylin by
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Bruch's nmenbrane sanples were frozen in OCT conpound, and 7 pm sections cut
on a cryom crotone. hninunostaining. Sections were fixed in Acetone for 5
m nutes after sectioning and 70stored at -80 C until ready to stain. Frozen
slides were rinsed in PBS 2 tines, followed by 2 rinses Iris-Buffered
Saline containing 0.1 % Tween (TBST). Endogenous avidin and biotin was

bl ocked with Vector Avidin Biotin Blocking Kit (SP-2001) at room

t enﬁer at ur giphml Indemnreaiih &t 0Lt B4iSs (J0-8E@EINY)SinsDaaihivans anvsiu, dntl Fised weininTBST,
2 changes, 5 mnutes each and endogenous i nogl obul i ns re blocked with
T0o6 Horse. SRR 0% BRAFEBS T S0 Tt S U Rre o ebley G By BBLS

Sect i ons wesiaion acUbalted cwighh Thardried Ayseinm dEacboredBlided @¢re Hippg) in Zniendy oty

di | ut ed tocg\grsgg/e%d 8}@,:]191%) HerseRgrum.for 60 mnutes at room tenperature.
Nai ve Mouse | g&xZa i p.gfrrfL Phatr m ngen) was used as negative control.
Followi Ag rinsing in TBST, 2 changes, 5 mi nutes each, sectiones were

i ncubat ed W th bigklByhated- Horse ant brWpuse antibody (Vector) diluted to

2.5 pg/m(1:200) 1 n Horse ser for 30 mnutes. Sections were rjnsed in
TooT 2 b hanges rots b bt g R OB e 30T LD BT R i URCrCY BT AR AP

El i t e Reagentodidil 2801 271iginyt Rigcagt Min0IOIN{(tieyep reabany e , The vanigidellighn(VIBST ( 2
changes, 5 _m e nd || 1 Ryf - ed.. - Red

ol ut1 on VERLSH VESy PADT B DM e PRV et BB, L o
M Tris 19-1Cl 1: 5ightehen (20 fgwagdart Tris Ha and 4 Parts r11-120). Mx 1 drop
of Levanisol e i B@MeIGATATEGTRATEABNVAROLUEADRSIRS 1 Kesh! y prepared Tris
FICI.Mix 2 drops of Reagents 1,2 and 3 from Vector Red kit individually in
every 5 nil 350f¢d0HaN F 95 is 1-1Cl- Levanisole solution. Use within 5-10
m nut es of addi sirampakyReagent TGTAOM Vacl oy N®et) kit. Sectiones were rinsed
in 1120 and count er st ai it h ' i [ atol (s P
hemat oxyl i n forli_]{i?ff-y £ a"(’:llr(]%g) ])(,'M%r% sﬁ%@d@i&%ﬁ%&ﬁ V%YT\?&AQ&?A;&%SITQFG& and
ri nsed mMel KSEQIDXN@Mng water for 5 mnutes to wash-off bluing reagent.
Sections were nmpupted with Crystal Munt gglution and let dry overpght.
The dried Crystal nount covered slides were digged in ?Xgl enes_and
cover sl i ppEd UG TP GG iFSURCATSTENEMC Mt AT O 5SIB IYH g (3R hOhRavy- and
light chain of 2QD2vard primers werk Qpadlfic RMAnNE Ser@idal @ih@abid seqibnbydirthdoL Rad cel | s

o W gmene SRR o S el onil 20002, s o kg o

donai nszovvercé1samq)ilghtf('(:erhnxd|sdnnrglatmmrpmm t (Citihevhicdlid laghingndegémersatpecieyr | mer s:

10Li ght chain ( for . T TGAC CEGAS shitiRER. D NO. 4)
avy chai mi m o i ACOOTORORHEA

NQ 6) Heayyghakdy RIEHAakmalian cell expression vector encoding the full-length human IgG1 constant

domain. Thus, 20D 12 was reformatted to a mouse-human IgG1 chimera.

25 The foregoing written specification is considered to be sufficient to enable one skilled in the
art to practice the invention. The present invention is not to be limited in scope by the construct
deposited, since the deposited embodiment is intended as a single illustration of certain aspects of the
invention and any constructs that are functionally equivalent are within the scope of this invention.
The deposit of material herein does not constitute an admission that the written description herein

30 contained is inadequate to enable the practice of any aspect of the invention, including the best mode
thereof, nor is it to be construed as limiting the scope of the claims to the specific illustrations that it
represents.

Indeed, various modifications of the invention in addition to those shown and described
herein will become apparent to those skilled in the art from the foregoing description and fall within

35  the scope of the appended claims.



S' ACAGTGGGECCCTTGGTGGAGCCTAGVRGAGACDGT GASI | RDRGT3' (SEQ I D NGO 7) The
forward priners were specific for the NNterm nal am no acid sequence of the
VI, and VII| region. Respectively, the LC and fTC reverse prinmers were
designed to anneal to a region in the 20constant light (CL) and constant
heavy domain | (Cl 1 1), which is highly conserved across species.
Amplified Vt, was cloned into a pRK manmal i an cel |l expression vector
(Shields et al., J Biol Chem 2000; 276: 6591-604), containing the human
kappa constant domain. Anplified VII was inserted to a pRK mamal i an cel |
expression_vector encoding the full-length human | gGlL constant domain.

Thus, 201)‘13@%% Férd &d to a nouse-human 1 gGlL chinera. 25The foregoing
witten specification is considered to he sufficient to enable one skilled
inthe art to pf %Io%ﬁa&%rb%ﬁeédmaﬁﬂﬁngmgﬁeﬁtthw@mmﬂ is not to be
limted in scope by the construct ‘deposite Since the dep05| ted enbodi nent
i s i nt endeprepaatégorsifrighedigdreand forghé thmﬁmdélatcamlﬁals@é@ﬁs;f)c@fe te i nventi on
and any construct.s that ar functi on r in the scope of
this i nven‘fqngﬁlon'f’ﬂgshl@ﬁ%sw I8 s%aéqlggfw%rgog h mer%é:t(e) " 61%]%t| tute an

adm ssion that the witten description herein 30 contained is inadequate to
enabl e the prac() tﬁeC@fnpmyeme&maﬁet@ﬁnmﬂfgeRémﬁmdms) o‘fan:tﬁhmd'yathme best node

thereof, nor is it be construed as limting the sco e of e clalms to

the speci flightjapd b%%Vb’éb?IBﬁQSEQIl\IP NQS rlePides gsspectively), and w erelﬁlm‘f vari ous
rodi T calt g ebrl e deﬂxcegﬁrh | Amffllcld Qfiah & 2098 ErSK wenaRersiescr i bed
herein wl ecomeaparent ses in the art fromthe foregoing
descri pti oseqaede cadnbrivdstahiimo %d kmwhlemﬁ)(M()fthe hehtapper(deR3 s¢@iens. WHAT | S

?ﬁélr (I\a/EfD .' ﬁcqnmsws% eaa&oélﬂdofﬁﬂéﬁesg@n%fc%@ ﬂ{> %?y%ﬁéh? P%&?d&hﬂﬁ Cgf?ﬁg”em

conpl ement s 38SRE caPHsR\EmirORId tdsRtied @1-@5 StH@h@éifBl chWREITER M s&ftieflecant | body or
bi ndi ng fragment conprises (1) t Conpl énent arity Determ ning

Regi ons ( CBRsprises arampuabmbtys@@@ﬁ@ -63, ghd tmrhda%edmgn ChRBrssqye8E® | D NOS: | and
2, respect]jvel rei,n t sequence conprises am no
acid resi d@é%pr}ézﬁs %‘Rmotaﬁ rlelg’la}lﬁs d§F|]a ﬁ%fﬁﬁe\@umce conpri ses am no acid

resi dues 50-56, the |ight chain CDR3 sequence conprises am no acid residues
89-97 of SEQ | Qii\e light andihdaRe cheiawirishaidyidRjuaesuehaebednPidEes ani no
acid residues 31-35 the heavy chain CDR2 sequence conprises amno acid
resi dues 59198% in SEQ KhNOsdAPd 2 Hhi n CDR3 sequence conprises amino acid

resi dues 95-102 of SEQ I D NG 2; or (ii) the light and heavy chain
variabl e regio ’)ecf]{,bﬁ ﬁg@} ) BRR and 2; or
(i) a vari an{]( l§f t %ﬁgﬁftt?% %Mdd?%gﬁrtnl bod ér ?lgg\ﬂr}eﬂntﬂ of %%?)1&%\9/(?9{?9

| east 90% squerenddentitietotthd yaﬂ%lddwlmseqabmc@sd@mmfmrsleqmglmbmés thideeof , and
whi ch binds to the.active Fact or .a itope

el udi ng S o & et Epilabits w38 edion iRt st Feyfidits 3R | Body o
anti body fragantet hat binds essentially to the sane epitope as the
antibody of (ii). 2.The use of claim 1 wherein said subject is a mamal .

3. The use of claim2 wherein said subject is a hunman. 4. The use of claim!]l

wherei n sai d anfiV)sodytibedygorrantthedy Hegraeit sfed bids é#rﬁenearllthOébﬁsaH@dy 5.
The use of pgﬁog%:"%t%emﬂﬁﬁgd@(f;ﬁild bi nding fragnent is selected fromthe group

consi sting scFv, (scFv)2, dAb, conplenentarily
determ ni ng regi on (CDR) fragnents, linear anti bodi es, single-chain
anti body nol ecut.es, Theudeadickem 1dviaheadiseid,subject isbintanspaci fi ¢ anti bodi es
conpri sing antigen-binding fragnments.

3. The use of claim 2 wherein said subject is a human.

4. The use of claim 1 wherein said antibody is a human, humanized or

chimeric antibody.

- 38 _0o




6. The use of claim5 wherein said binding fragment is a Fab, Fab', F(aW 2,
scFv, or (scFv)2 fragnent. 7. The use of claim 3 wherein said

conpl ement - associ at ed eye condition is selected fromthe group consisting
of age-rel ated macul ar degenerati on (AVMD) and choroi dal neovascul ari zati on
(CNV). 8. The use of claim7 wherein said AMD is dry AMD. 9.
The use of claim7 wherein said AVMD i s wet AM. 10. A kit conprising
a Factor D antibody or binding fragnment thereof, wherein said antibody or
bi ndi ng fragment conprises the Conplenmentarily Determ ning Regi ons (CDRs)

of antibody 20[5):."2 ! "I%QRJS@QF({IE@?}/%@%{%%%%% f)l ! t isjsel%@tgd %rom the

respectively), "and wherern ain equence conprises am no

aci d resi Guag dhsistdng difteabl FEF(ebpl stFEPREFYgalidn cemplenmeniasies an no aci d
resi dues 50-56, the |ight chain CDR3 sequence cqonpri ses anm no acid residues
89-97 of Setmpingseglond(PRIHEgmentsylingappiitoctes, YBglEEhes 28U ses anino

aci d resi guas. gdk: ﬁ@tgb{)(ﬂgs, NEBYYieS Rl %@%ﬁ%ﬂm@m sHgSnfipido acid

resi dues 50- 65, an e heavy chalin sequence conprises amno acid
resi dues dmdigPRfragm&EQ | D NO 2, and instructions for adm nistering said
antibody to treat a conpl enent-associated eye condition. 11.The kit of

claim 10 wher ei sai co nent - associ at ed .e conditi i sel ected from
t he group consiégti ng 654 é}‘ﬁ?lg} gf@ﬁr%%ﬁg EWdHéSfé eé‘% }So%]a(bA > and
chor oi dal FgPyaREY] @I(sABY] RAEdARY) -

7. The use of claim 3 wherein said complement-associated eye
condition is selected from the group consisting of age-related macular degeneration

(AMD) and choroidal neovascularization (CNV).
8. The use of claim 7 wherein said AMD is dry AMD.
9. The use of claim 7 wherein said AMD is wet AMD.

10. A Xkit comprising a Factor D antibody or binding fragment thereof, |
wherein said antibody or binding fragment comprises the Complementarity
Determining Regions (CDRs) of antibody 20D 12 light and heavy chains (SEQ ID
NOS: 1 and 2, respectively), and wherein the light chain CDR1 sequence comprises
amino acid residues 24-34, the light chain CDR2 sequence comprises amino acid
residues 50-56, the light chain CDR3 sequence comprises amino acid residues 8§9-97
of SEQ ID NO:1, and the heavy chain CDR1 sequence comprises amino acid
residues 31-35, the heavy chain CDR2 sequence comprises amino acid residues 50-
65, and the heavy chain CDR3 sequence comprises amino acid residues 95-102 of
SEQ ID NO:2, and instructions for administering said antibody to treat a

complement-associated eye condition.
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11.  Thekit of claim 10 wherein said complement-associated eye
condition is selected from the group consisting of age-related macular degeneration

(AMD) and choroidal neovascularization (CNV).
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