PREVENTI ON AND TREATMENT OF COVPLEMENT- ASSOCI ATED EVE 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 degenerati on (AMD).
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30 Conpl enment - associ ated eye conditions include, for exanple, age-relared
macul ar degeneration (AMD), choroidal neovascul arization (CNV), uveitis,
di abetic and other ischaniarel ated retinopathies, diabetic macul ar edens,
pat hol ogi cal myopi a, von Hi ppel -Li ndan di sease, histoplasnosis of the eye,
Central Retinal Vein Gcclusion (CRVO, corneal neovaseul arization, and
retinal neovascul ari zation. 35l n another aspect, the invention concerns a

kit conprising anGRGlBleiR, A-A90R b%gmﬁﬁ'(dto pRSHL ygl%dlé?@%tuteocff t@qmﬁht%glﬁﬁdx ng
sai d ant agonl st to treat a CcO ’| enment - associ at ed eye condi tion.
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|. Def i ni ti oRSvarious embodiments, the antibody may bind to the active site of Factor D, or may bind en epitope

20 including active site residues of Factor D.

Specific antibodies within the scope of this invention include, without limitation, antibodies
20D12, 31A9, 25A1» and 32H12, and variants thereof. In a preferred embodiment, the antibody or
antibody fragment binds essentially to the same epitope as antibody 20D12, or comprises the heavy
and/or light chain CDR sequences of antibody 20D12 (SEQ ID NOS: 1 and 2), or is the antibody

25 20D12, or a fragment 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 Retindl Vein Occlusion (CRVO), 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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The terns "Factor D' and "conpl enent Factor D' are used int erchangeably,
and refer to native sequence and variant Factor D polypeptides. A "native
sequence" Factor D, is a polypeptide having the same am no acid sequence as
a 30 Factor D polypeptide derived fromnature, regardless of its node of
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that are |d@htqSeﬂalle"W'tdrYat‘%eF@aMH@O‘a@P@F‘er esidues in a reference Factor D
sequence, after sakj.gni chﬁxcrﬁcg’eFa%%ﬂ@e@%%]yﬁébddé rrtt/rnoehéemga@a@md tttluenacaess ary,
to achi evev}; } xr rrumdgﬁ e(g sequence |ldent|t g deri ng any
conser vat | ea°§‘u PPeRide A8 Ve RPN reEHdieS ey U rEweio é’het"‘i“t“i?“ YRR f or
pur poses ofseqietlcerFmtqmmganpne okt framinatorcac cah B egdedd by redenttmatwand/a!nsybteetlc

achi eved i r\néétﬁs“ ‘ﬂtugcrd\lﬂ@ So tahtﬂgxtu@rli%ctw lt)mrrﬁel;r hs%chS lcﬂ !alma'ttﬁ]e Itlll'lﬁanalf'arct’or boé_rotem

i nst ance, Uusl n% ava| rrput er software such
BLAST- 2, ALPENIRY24 Egall? §i: (3tamlm@sfrm> naé'eﬂr piRatee FAtBde” §racrﬁraé’é1 PEpIPREESar t
can determ tmalaapratc@prng atearrsaaroanatfet@orm gnaamttwmlge;atmgnrmts prd)tétﬂi}ltﬂddlyng any

algorith nee ie nment ove f the
sequencés b°e"°ra¥1% t8d’ﬁ%5“re tge “)ééag’a rﬁjc n’gt"rﬁeyn‘fc'g”‘t"i}"" Vartaﬁeﬁrmcsaqgéuf' etmddV ph" e:ave to
the | onger feeguencaurallyeccugingnllelic arigitopt Bictos éguenck as howus! w@@/@ls@a}@lence
identity wi J:anar@s &q{aEtbtoﬂ nQJlecheJ %gl rthess%gygtqgtg’ac&i Q@qu@r\é@ @l 'Faé&%'%?& tide
35identity wll be Iess than 100% "Percent (% nuclelic 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-encodi ng sequence, after aligning the sequences and introducing gaps, if
necessary, to achi eve the maxi num percent sequence identity. Alignnent for
pur poses of determ ning percent nucleic acid sequence identity can be
achieved in various ways that are within the skill in the art, for

| nst ance, usr i ng publ i cI y avar I abI e conputer software such as BLAST

R o~ T 0" 1



10An "isol ated" nucleic acid nolecule is a nucleic acid nolecule that is
identified and separated fromat | east one contam nant nucleic acid

nol ecule 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

nol ecul es therefore are distinguished fromthe nucleic acid nolecule as it

exi sts in natidomGRtuleS Famvﬁ)&ﬁfpeptﬁl@s éfsnglll ﬁ{tlﬁq affiHlGlls GhéuddGi ibhdmmlaee whde
i ncl udes nuclelc acid nol ecul es con s that ordinarily express

an encoded 98t Vb"é‘;ﬁ‘tafna’élsv%ee???'“Cfllyr““’é%%{ir?ﬂei‘é‘ tl“f ﬂ%‘”‘ﬁ‘ﬁ‘bl eic acid nolecule is in
a chronosonal | oEgtor DRahin foe*roemblenfa<rn®ﬁactohatvamht”ma;hnsmahctwel?zic@r DAnlybipsdd at ed"
Factor D po] e-encodi ng el G.iac &l Ld

nol ecul e th§¥gfﬁ]§5 M l?mfl i eof ta)ldgéeo/la%}a{'%eégfs %%@g%&hﬁg;ﬁ %gﬂggggogt&a%&nant
nucl ei ¢ Jaci @ nabypeptidn euowdﬁnhezmw eqqquee hamayr RirtaaPi pyyraide of FELdD NOt Re

nat ur al SOU@x@@mﬂ; alFa&or Eﬁ@dtx it wit l@a@@ﬁdéagtgbéw Qd"/@hlﬁm@-&ildiseqléﬂcel|&G{|t§,t(ﬁdt IEactor D
pol ypepti de- enc e.formor

nucl ei ¢ aci d i
setting in WA c?g |aing1°§c’f€[ STIRRISY et ?fraé?eaitg o %()QdanlE C?C‘(ﬁseﬁlmce ernm} ord
pol ypept i delesndod 05ty anine had ©q@adcddenty,@c atli@s abdue?3et arieo @idseqiprst idagfiti. shed
fromthe engogl thm@é% dmusa 288 'sequgrpé lsé;,u!y%\(.tﬁ}he%mm%a@asﬁ.ﬁs aw BBt b g cel |'s.

However, an i so Factor D-encodi ng nucleic acid nol ecul e |nc£udes
Fact or I en®0P g Prfieibli e bighest dqerprorfaequenes e Aot he aqiyesite gjfactor
ordinarily pxpress Factor D V\/nere for exanple, the nucleic acid nolecule
is in a chronos L t, fer fr,.0 t hvGEh oS

The term " anta gfrrla twelms% ﬁlplp tor 1s dﬁ ne%l)byfha?]st @té%zggem%; ?’5% &/1% \Jg nogen

mol ecul e t hramnbprwgblaﬂabhreand:’factwémewmez Fertpr Diapbsol %C‘]}'MF’YHS&I"}“}}W&P%WUW y

i nhi bi ting, psabh Q)g%l d?igwdryrs%mlitﬂgoﬁét dn@tc%ﬁ\feg@lh Qe W}ilh‘a SonEaclth@rcatDyﬂQ:l whogi cal
nists inclu anti - Factor D

activit Fact or
30ant i bgﬁl e‘é’“%ﬁsrtﬁj"faﬁts|5§e‘g§pbllo?|df‘41§e‘”flt9§grf%sﬁtlgz t"’“ﬁ’éh@g gls%?‘yh%t?p'%a ﬁcc’i]fo'm ations
pol ypepti dea)mppap\tmdel&; seandprm@aaes (Neplande aswaMbl. fiol ePUll ), 68T HR). lmtmdwt o]

Factor D angll HdGe ,%%Qse,b, & be%vcfexq] %ﬁpl%@!ﬂ dZArgﬂ’S ap!hggéﬂoglg)f u%%tdoé\lel thg{ ol Y
gati ng,

i nhi biting, abr fering w Factor D activities,
such as t heloed1p2t %/dnétgelﬁmﬁﬁ 0 F‘CGD apcnaay i epoeitEingetyl ﬁ@%ﬁ%&i%é‘w%f‘ 064~
conpl enent - ﬁ}‘é?)oﬂh@lt)ﬁﬂm@%@exﬁ:l%ﬂgi dedi@s arfind m&tlve ol veethewn hysndebhaediykier ei n

Eng nggzoa rrt%lbg?h%lkg);&%\\t{\llgti}xgpéeggglugygﬁ OL%t torg) ésti.bo I‘ gzti?/{t\/a' X] e?fﬁ\/?}[’%n‘%b&uh 1000

cont ext of HORM%DMND) sz)iagbmdsbn thésetrbseltsr;)nte%mmppwde'm Iff@iql Dsm®m1clg§? Ri ty
the antagonj é%u e glfai a‘xal uB(En JxﬁlelgyC3'b %Pllnlalfgc}or% Fél."nﬁtlm%gﬁ g@'exﬁ&gxbﬁ/ bt YorQfytiFact or

D. A preferr ca act Factor D antagonist is the ability
to achi eve %t*w’éfégﬂﬁlabﬁ@lemVWé’r’r@ﬁﬂS?’rﬁ(ﬂ??é) PBAPY: e.g. pathol ogy, of a

Factor D aSSOCI afp&@lan{j[%)eﬁxﬁﬂ) fid Ee@ﬁ\:!ﬂbet ld&fﬁxty SUGH’H&S as fherpeex@yploe ami@o acid

conpl errent ocj ate e condl tion. t ped.J.n in
V| t ro Of’ | nrev l\?%mtaégll gjdl% S?&]&?nufd h?’tﬁre 1deﬁmaﬁaﬁ}h &le amm aClCP.le?’I](li)ueSamr%e eer{clla(_:lé’:] g)lf" ma_l

model , or hDs@nencd, bt gléghing rhie adqgencd Thbintratuemg g.:aemftneqmwrtawmw e maxipye

condi tion” e§cerlljt§&1q fic dtsrh%/ Q:(d%%ﬂ&%sﬁdeﬁﬁé‘%‘? Cé’lﬁgvd‘tl@gélﬂgg@lﬁloﬁsj ds pﬁ‘yﬁ 160B@kick ONS
t he pat hol o V\f’l h I nvol ves corTE)f enent, includ |ni% t he cl gssi cal and t he
rl

al ternative fi‘é.‘f"h\/\é&@me%nfdr PHPQSET ff GetrrRining RErce SRIRAET BIFACH TR Yo b
conpl ement . ac(ﬁwépluen:ﬁms- w3 SAChrakatin @yeskion dict drD S isnodelicking prblichoaybilable

limtat I"(? n, conagtlélz s%‘ﬁwa %) %]?%r AS\ﬁeB 5\%@ Sfﬁﬁ(ﬂ\l o%'%gﬁ:ﬁ@n @&AS%\%S@%&% e. Those

age-rel at ed macul ar egener at1on inclu 'y and

(non- exudat skitled ainthe art can determine appropriate parametels for measul ing alignment, including any
algorithms needed to achieve maximal alignment over the full length of the sequences being
compared. Sequence identity is then calculated relative to the longer sequence, i.e. even if a shorter
sequence shows 100% sequence identity with a portion of a longer sequence, the overall sequence

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,
. N -5 -



10exudative) forms, choroidal neovaseul arization (CNV), uveitis, diabetic
and ot her ischem a-related retinopathies, and ot her intraocul ar neovascul ar
di seases, such as di abetic nmacul ar edemm, pathol ogi cal nyopia, von

Hi ppel - Li ndau di sease, histoplasnosis of the eye, Central Retinal Vein

Qccl usi on. (CRVO), corneal neovascul arization, and retinal
ncovascul ari zation. A preferred group of conpl enent-associ ated eye

condi tions jgacliydesnegfchel AligfoMREY i@E 1198 Q8RS rt@ﬁdh&ﬂe HhAMRimunh pfdetidi Ng

15non-exudative (wet) and exudative atr
neovascul ar?e%‘ﬁt‘ﬁet(ﬁ‘?‘?“‘(tmg“‘“ﬂ1"3’68‘1‘?06651‘3 geit%‘B‘ﬁ'&ig H’i’ce(‘%ﬁﬁle‘ %fﬁg(\j/sD%ﬁ&CSb{{%?lﬁ’a‘f% tis.

" Tr eat ment " beladhiduad in Rirdis/edyt inamrep@thinalicnseitl ivvhé 4, foh estanst.@mbg phlidy avpiteleent i ng
the devel Opcg)%gsgter soft\¥anet Gl g{_,%gl? BB%%PQ /QQ&NQ}I l\rr/lg%gé m@ﬁ“AR ﬁQ{réj' "ﬁ\géey J

"treatnent"” erapeutic treat rop l'actic or
prevent at i veilltiagheragsan dﬂqm@ dppromiadarehetyy RaPeAsHING le‘i‘lnéfﬂé“ ‘H‘B‘g &Wal r eady

wth the Zoﬁéélﬂlﬂgﬁ&d@ﬁo Miel/e @asun'ﬂahﬁl%ﬁmétﬂm)@mh@hl!Ilehgh ﬂﬂt&ﬂd'eqiﬁﬁcet &ie0 be
prevent ed. Intrcgtmant of herapeutic agent

may direct| Vma?rf: equRe H‘lﬁ:&lﬁ Fﬂﬁxg%&g%%e}ﬁihe t%thg*on%isr segineng)en X ¢ Fven ats Oéterl mune
response, osequeardewst (18 diseasdntip e asutaert ke sqquents; élaPYPaﬂtbeqy‘;ﬂCbt her

t her apeut i deé&lﬁ%ﬁbe s Shan 1AP4 1 DI OLI CS, antifungals, anti-inflammatory
agents, chenotherveuties, etc. The "pathaology" of a disea sych as a
conpl eméht - assoditatselatedyuclein i pelesle iSanugigieiid ‘&‘l“f““‘?ﬁlﬁﬁéfﬁ‘ﬁ}‘gﬁ%ﬁ“? hat
conprom se %bt@até(ﬁiohrabEhsﬂ@w@&tzﬁhﬁmﬂaﬂble Adid mdibiulk with @hldbl @ $5, ordimatily@skbciated

limtation, m%&e nalmnpsoux f H}g(r:lgcrl]eti ra%!dl lqllsglalfé\’:? m cleg acnﬁ% Qlegﬂ u%'Bth%h ln tﬁ;e’ form
"Yphoc

e05|noph|I|c rnonocy
aut 0- ant i bodyetfrrodwt!i lma foucfbxnmtetnveh(elatmltyeliare@%'ﬁolequ}w @Plﬁ@reéffcd@tlv\aUtSPth he

normal  f uncgd Omk R ieRfacid floBOIROLs itRGistE RlnhiGral . @RFBveREn BYbtEKiUBIES a8d Ot her
secretory products at abnormal |evels, u’ﬁ? lle@ ({1 ar. lg%r avat |d n of any
i nf | ammat or §elgleiinerrardys wi myleulpguianed ety hptordgRY SEPISH HEF YR at or y
cel I's (neut pophitki¢ @herec 08 bxamplai thd ieleitauiboyleduls,is ih y pipbrosyha Jochtivn diffeeit] ul ar
spaces, etc, 1 p O;garmrpl" qgrrmal " as used herein refers to any ani mal
classified as ‘T ncludi ng, without |imtation, humans, higher

pri mates, domestf‘inc isglagd” f%@tm%mlmw@h engpinezweleic agibmeleculsyis ueleigAfidral s such

horses, pi gfeleGRlilal € iclelqgg§and§§};a§te@-ﬂ§tn Eﬁéa@t&i@conﬁtnﬁmndnﬂckﬁc fidaf @dciledith
enbodi nent of the i nvqntl on i St. ra}\| on "in

conbi naty on“HFt TS OYRETY PSSIf 68 R tEf’r 'iaﬁé‘ﬁl ”‘i”l'*?éf’ E o llggﬂ'gncé)g’f‘%nuc{gw Rt
si mul t aneousm(terbhcturm mup):ptamdxcod)mclurp rauemaleaviens @hﬁathﬂr@m therfmalriy S@mﬂd & .

"Ther apeut i \9]\?\1}1 iylﬂ I,cﬁﬁﬁa!u‘(r@ actcn l§p(§lﬂ@ tﬁlggrlr{:'aglmQﬂiucl@xc%gaﬁ%eéulés)helefoxe

ant agoni st" I'S requi re to achi eve a measur abl e j nprovenent in the
state, e.g. a*bﬁﬁtﬁé‘llﬁ’&yfm“&)ﬁ’e psedinggleie aq melereistys ey At GRakth as, for

exanpl e, a QOMREEBRIat-a $5RE Daé:n&dlmgﬁﬁbkﬁ@d&ﬂl nidlddilte indldes FaftdnD: 'dhOj’dtng @hclelc
sequences” refers ces

5oper abFy | K& de CEISSG“]"W&’“%E‘&] %Z\g@%t Ord“ 7% ’Fyee%% ‘?SE ¥a°F 5P vhlggftfe)c% %’ﬁ? !éh%ml ; ea(r:] ont r ol
sequences t &atmagcele is in a chromosomal locatlon dxftexent from that of natural cells.
The term “antagonist”™ is used in the broadest sense, and includes any molecule that is
cépable of neutralizing, blocking, partially or fully inhibiting, abrogating, reducing or interfering with
a Factor D biological activity. Factor D antagonists include, without limitation, anti-Factor D
30 antibodies and antigen-binding fragments thereof; other binding polypeptides, peptides, and non-
peptide small 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
-6-



suitable for prokaryotes, for exanple, include a pronoter, optionally an
operator sequence, and a ribosone binding site. Eukaryotic cells are known
to utlllze pronoters, polyadenylation signals, and enhancers. Nucleic acid
is "operably linked" when it is placed into a functional relationship with
anot her 10nucl eic acid sequence. For exanple, DNA for a presequenee or
secretory leader i's operably linked to DNA for a polypeptide if it is
expressed ag. ] pperfe?rg({ legé & gcgﬂ{‘\l/ oP Qﬁatceop ll) Qlﬁgl §\stll{[het {Bfﬁtystg Qcﬁ\f%(/é Qlﬂeagfrab%h e

pol ypeptide; a pronoter  or enhancer s I fked to a coding sequence
ifoit affec@?“Wﬁ@mtm§ﬁ§%@#ﬁiWﬁwkéfth%w§@%ﬂ%%€@ﬂdé?“%mFWHB@bﬁﬁmB? ing site

i s oper abl yedah K @Qorh QerfentsbAQd Sedsiaitce The adtf&utﬂ Sn PQftelnhiI8ElinSBroasint O

facilitate traan%I at{{c&% é{ﬁegeral Iu oper abln A Oﬂf‘ rqmml ans altnbast the DNA 15
sequences bEIHES PH Be aseglnts R hg e CRERSF Y a Secret ory

| eader, gtonti gudmsteamttomnlemea@swgneph)a:sendltldo’wemd in terbhatctesse dol inditdeshave t o
be Contl guo\HISQ'VG l’dnﬁlih%u?gwe p%h(ﬁ&g?(gmllu& p\%ﬂ/ep&)nl“elg@rﬁlngﬂldﬂg tHE QBRI he

restriction sit SucC 0 not exi st the Synt heti c
ol i gonucl eotlegativaagprash enop Priiqylepthe aligmativg subay el Qe BRaRn E&mRiF R
conventi 0nazlssd@l’a@@Ede@&dﬂm&rﬁdhﬂl@,&ﬂﬁﬁb’ut ll@ftatxlary Bfabudir dadehctrtive @@edes,ons ad 81 readi | y

det er m nablcsngg,cy fgne?xelgted :%cgla&? 8 ner%th(oln rsAMlDE mcnlﬁmh al;n'gd’ we%gxhn gﬁ&l&fvgluldy I's an

enpi ri cal toR depen terrperature and
sal t com@entmwtwez)lﬁ)rmii nh@e@éveavamlllaorfgelr (Cﬂﬁ’\@b@@tl& @efmur ad mhgh@hel%r?ﬁ@ atures

for proper apngahibehd o Lt@lo§1@ﬁéoe{sctmﬁgt@&§s neads blwmacamem ures.
Hybri di zati on {generall depends, on denat u to reanneal

when conpl ePARIPEIY MyPRih g %‘P%ﬁl b‘t“@é‘é’ﬁ‘f’as‘i “8?]“8%?)? YT e'ﬁr@fj%wafl &'r nelting
t enper at ur eOcclltien GRS coinbee ndbegrdeizabn,desictiathehanmlacgyioh et mefemedtghep pf obe

and hybri ol gaBl e RARRANEE o bSs DEANST LGS FLAL e LRIRORREYR AL can

be used. As relative rrperatures woul d
t end t 0 | frakeonteielatieAretl A cRBHUE (dDUﬁQth?b'F)eAMPr‘ih?F@@ﬁt“eo"\%ﬁ‘ii“Préza‘l‘%‘\X@I

t enper at ur e§,adeg§,§m§,pathﬁgk),a,d;cyngdpgcnza,lnmglet ails and expl anation of st ri ngency
of hybridization_reactjons,

Mol ecul ar Bi ol ogy’ re‘“W”I“eﬂ? af erévre’%tlf’f’ 8?1 g)gmigdxﬂtlth ﬂéeﬁ%?“gg ! ?f‘%tf?)%‘)tmg tth%% Velﬁpmen
condi t i ons" oraiterinb ihg hatsdlegy nfediowec dredirdingin Stheatngest” dedrs 1 doth Herapiufic tlfmazysnb e

i dentified alg%rorp)%’agc 9«?# re(/{;ln?atm/e rﬁgalum%rrﬁ’ll\ogé’ m n&\ﬁlof %{n%ntslﬁdilﬁi@gxtog'é a‘ﬂ%y mtﬂme

tenperature or exa M sodi um chl orj de/ 0. OOJr
sodi um &9 t r@tcé‘?eoasml% PR v ‘So’éiEﬂ if tﬁlbép‘é‘fe“‘%é“ trpayeng AP MG £ 31‘&5‘
hybri di zat i @ead, ﬂsagaeurclag@t Agefiktly 31 e amglifdmiagpode, of i aympenangtie, 50%

(v/v) fonnam de with 0.1% bqgvine serum a %
p0| yVI nyI py}n}nbulnf ﬁaor?g%eébfﬁ&%g -dlS?;ﬁse lhore Slﬁce{)ttylj ?anent/%) Iﬁp{gg’l &U&C oeint; 50 i M
sodi um chl oe.g defibiqtlss, mivifeels, an- mﬂ@mxaftl@y agmmzb@mqﬁrefd{’@)lcsefrml oy 50% f onnam de,

5 x 35SSC (0.75 M%@obg\p’ P4 &s%e%ﬁg{ &é%&hﬁl&@é}@gssocégd Eyelcyxfdltﬁ)ﬁdhdﬂﬂbsplhosF)hate
(pH 6.8), 0.1% sodi um pyrophosphate, 5 x Denhardt's, sol soni cat ed

sal mon Sper PHEINIRNE e CoPoRLyS thﬂwﬂ%"'%sfth%ﬂ??ﬂe“ioﬁ iHadEa N ‘ﬂ’f ?’B’ttago'ht 42C, with
washes at 42foimal & uaeotroB8e de8 @aiviinhahibyilic hefispiilic)mosodyti@ty@phandt ceBDY%

e e o ey gloRba Sl By DR} LLAGENGH, IR, SRORLSLL 06 Bk X 55T

cont ai ni ng erate S condi tions entified
as descri betingipnigefrieldieriest coli releMQIOé@kaiPS @ptbﬂuswgetomple%tﬁramba?rsnawﬁﬁa| New

York: Cold §9 380 HaaE,QWatlg)z{ Fady mfiﬁ%&%toryad}%nhﬁ}{élouﬂﬁ reapdnes, Eikraitfn ovashi ng
sol ution and hybridi zation condl onic strength

t,
and %eDY) | BEyEEeY Adeieutopte F%Bgfg‘qﬁe PP ’8ﬂy%‘g‘g?7é‘° ‘%\?lceélufﬁrrfﬁfcés 8t
noder at el y stri riherim Comethdl't Bnsedihereio v gt aninnt dipsitiedon a atamB 70t Indigg,

solution ¢ O\K\T/‘I%lll’oiutS lin“gt-ion,zmégarxs? [:1imr.blqgates?doéles%gg'}]c(f;xﬁloszn?amgzoo, ;&rts 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

simultaneous (concurrent) and consecutive administration in any order.
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mMtrisodiumcitrate), 50 nmM sodi um phosphate (pH 7.6), 5 x Denhardt's
solution, 10% dextran sulfate, and 20 ng/nlL denatured sheared sal non sperm
DNA, foll owed by washing the filters in 1 x 10SSC at about 37-50 C. The
skilled artisan will recognize how to adjust the tenperature, ionic
strength, etc. as necessary to accommodate factors such as probe | ength and
the like. The term "epitopc tagged when used herein refers to a
Chl meric pol ypep‘,llwcrl &Q@rch?c't cham%mgo %QEBS\]HQ&“ in‘: c{ohﬁ a{\tg%ﬁr‘@tt"wmahf used to a
“tag pol ypcpti de’ R d as enou ah residues to provide an
epi t ope agafeasted {Rtabhidye ameﬁwﬁlb@wvmt ipdhe g, WIOIO% oftipfateelehistig® such
that it doegndidien, BJQE as' fa @(M}ﬁé %c%ﬂléﬂmeﬂ%do\ﬁht@d/ey@f:onﬂh&] pol ypept' de to which it
is fused. Thet c[%nﬁ{llde ref %% aI30|sfalrk unl que_sQ t hat the
anti body does n B STOR Feéﬁné}s CPIES L YRAHURET HeEPHE %"0 8litabl e
t ag pol ypepbicdels lxgenecrdajgls%uhm/e apirtidugaBdst sgaxisanimooeloil equee%duie@e and
usual 'y bet %)nefglb (?Mgaryglesa r‘ﬁa g%_x’oﬂot@ﬁ&’h&‘rﬁﬂ?an(cgglglopsreétmléé dnpgt ween
res ues

about 10 an m no aC| term™anti b %/ I's used in the
br oadest seHagonaiipdapaits Erkagioliycetieligwn i uilizs pEomofers podt f‘cb‘ﬁ‘a“"?éﬂ“}‘rsgi“@
ant i - Fact or edmadd@ocl onal anti bodi es (i ncl udi ng agonl st, antagoni st, and
Bgi’l;rez': ![élppg 2‘22\&0 fc“élclg S gpr%%bl?/'ﬂtnl!edF %ﬁo ace lPto a?L{ngtgmegnazglonsnpmdd oéhrere
refers to awcmtdwbeﬁdyenwbtl:aq eaab!d, Db for dpmgmuam areceftory lm?t aAperaly|lipked to
homgeneousDﬁﬂtférQ(Bgl%/&%mde if ifis exptegk@d ksnGhoptottitathat paMidi PR In8R LQAPK bshdg t he
popul ation are identical except 0ssi bl e naturall gel? ?{grrl ng nutations

that may bePPHPERERE PO ﬂﬁ?ha&%ﬁﬁﬁeéa%yﬁ]?‘ﬂéo?@ 1 S S8t i body" as
used her ei numefiptia of he squency brlaabysonbbiadingdle fsroperatdy [PphElb ateddrg safuence if it
substanti al }sﬁosh%n&gﬁ qug) %gllxé{ettla&giqene%en%ralg &R‘E linﬂgll’ Yﬂe%@}lat tﬁQbNROdI es
conprising t popul at1on arc entica Xc 8 possi bl e naturally
occurri iy nisaEndes peingtlinigd appepgntigaoup apd; dyibe Gapp qﬁﬁ?f‘ﬁ*iewém?ﬁéﬁt @ntigyp¥taed Bnal

anti bodi es ﬁﬁ(ﬁngmhﬂgl MO\%D&Cdnfldn@ers febngvdb B@@oﬁxﬁ’éﬂloﬁg@[nﬁﬁﬁ lsac@inﬂghﬁi b@nt i genic
site. Furthernore, in.con toc(g\ventlonta Hp %ﬁ:u O)n née body
preparat i onggaWﬁa&f‘f’“t’i?ﬁ?“d%ﬂ“f‘)}o’?ﬂf’sn(]:iS i PAFE R ST B GBS P St ed

agai nst di f ddeptembr laheéreatrmmamta@o(depb olpesjentigaighactiznocl onal anti body is

dl rected agal nSt‘S@m%nag ﬁhx}gﬁ ?alilm @@cﬂ&ns@sﬂe}dh}ede%kﬁlmy ohb& omglyf sk@l in the

"nmonocl onal " i ndi cates aracter of ant1 body 'as bei ng ‘obtai ned from
a subst aht i &l i aqwaﬂgerféeae“@be&rﬂa‘fqncslﬁpeaﬁienew proRsilsth, waing EMpREFUTE gndhe

construed asit I&@ﬂamaﬁdagmpgewiu Qdrig@iiprobls réduge Rpict ROGYratlYs faNyroRadnhéatry, afileTet hod.
For exanpl e lLonal anti bo i n,accaordance, wi.t h t
present i nvéé\]ﬂ’t“ir i ﬁé"ﬁgé A R q{yﬁ ‘d“ﬁ‘?%" gie'éfriﬁ[e%e {1t Odﬁ?fﬂg@ gdegaé?rledbed by
Kohl er et aD\IA(tciLr@ﬁﬁéaﬂ\lahancemﬂEﬁenﬂi%hdrm drmatysemen sregeirdyynentdelowriicn anltinONA

met hods ( S €fmpdratlle.  THe: hrﬁher%td@tnée olN@csure% h%rll@loéﬁoz)ween tlﬂc,epl omﬂ@@bgm%bleant i bodi es”
may al so be isolated from phage antibody |ibraries usi ng)”t he technl gues

descri bl i ffaengeRebEheathgelauycleopeyfgg ‘h‘f‘é‘*"&% 5o s g ltgh iR e higher g,
( 1991) / Mol 1elaBlreOémpe?42u?m 58did R8T to nfal¢ thexadiiph @nditions more Ehi@gdi) Mbdd lowal

ant i bodi es her elt\jresﬁgss gl fFlohaad!jlltlgnal [éaklé‘l 9}% fzxpil\'ar?gtrgﬁro% s(irmg@l{l% fﬂ‘glg 1<§§ahon reactions, .

(i munog! obUl"PHE ainis

i dentical wiet hugpel Wl@g@ﬁ!ﬁot@%ﬁ i bl by GivdiendV @ééfﬁ‘emeé%e Pl'hhshfﬁftallﬁgﬁi es

dle“ ved f rog‘ fi PaL e@nﬂoﬂ&hoﬁ@e&*lﬁ& @nghRY ]?d-ll‘tgﬁhl&g tane@nle&kltelnCM!t e 1®Fﬁﬂe@0d¥h

cl ass or subpcl ass, e.renmui nder. o e . nt i Wi or
honol ogdlis Pa 6Pl wg?ydaw é"é‘aaté‘ﬁ%‘g%“‘% W"éﬂ‘fﬁ%‘%ﬁa% Vgaa%fl 3%8* %r%c‘)i%%‘t her
speci es or deluargiornd/K001 BVIcbdier cignd/(. trxaskyiumi desy bnifgedy 60°8s ) eradoywslibg as
fragnent s Olt bﬁMSﬂo&(‘é }JQ\%QJ %ge’nt Sih kjo%gﬁi@xgi %%n%plspobft/) )%ﬂgﬁlﬁé Wt 1%

bi ol ogi cal activit rrison et a §1984)
Proc. Nal | . bovine serum albumin/0.1% FICOH/O 1% polyvmylpynohdone/SOmM sodium phosphate buffer at pt

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 ng/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-



10Acad. Set USA 81:6851-6855). "Humani zed" fornms of non-human (e.g.
muri ne) antibodies are chineric antibodies which contain m ni mal sequence
derived from non-human i mmunogl obul i n. For the nobst part, hunani zed

anti bodi es are human i mmunogl obul i ns (recipient antibody) in which residues
froma hypervariable region of the recipient are replaced by residues from
a hypervariabl e regi on of a non-human species |I5(donor antibody) such as
ity swnbrhégg&tm SOOI BY 4 LA RehnbligAS gegggegog&%% ty,

resi dues ofEDhe“ﬁu%hn |nnunoglobulln are replaced by correspondi ng

non- human res'duﬁﬁmwfu§hhﬂkﬂQ&%nmﬂyﬂﬁﬁbéﬁQmﬁﬁ%&&ﬁgmaﬂw@ﬁMbﬁgﬂﬁﬁﬂSe resi dues
whi ch are not found t he recipient

t he dono ti bo
These nodi fMefaf%ﬁ?"asé lrf*éeréwfyo‘/f%?’th%HOﬁéP%‘f%u&’feﬁe‘r"?%ﬁwgﬁ%@e In
gener al , 5 t hae 28 biwahihg @thtigdnt Bgshyizmioh bonadido Kd. &,eengpulasiteaiobic sthdnyth add  of  at
| east one, i.ca var
subst ant 1 &l (5021 gyl MR ol@iP oG, ARTRRGor il b cBlijonsis |
nonhuman |nﬂﬂﬁm@t@%@MPmmdﬁﬂcEW%Ome§@mgﬁaaﬂﬂémwvmaﬁF56ﬁ3FN50PR4V€61@ns are

tlhose 0}‘ | a mmgbdiumﬁfégb@ﬁw sofhur SEHISHAC EH TIEYES hwmme@lma}ntuommaptu onal | y
also w I’I S

st a port of an tant region
(Fe), typ|c§1 é?mﬁPLgmﬁﬂﬁﬁ e?ﬂ#ﬁﬁB@ﬂﬁBﬁP#gqyﬂﬁgdgﬁ??h@¥&ﬁg t4i'f's, see
Jones eti@] . S%lﬁSEwt%wWﬁCeﬂﬁzmﬂ5Q@xaﬂ@Hr@h@@hh&nmaebﬂakkmwmgﬁgyhmture
33 2:323-32 gstreﬁgl?lq ol € ﬁéc@ss((r}%gc)g&)m%ﬁﬁe id@s sugﬂ ds 'ﬂﬁ)toe lex@ﬂpind e 1iRI3- 596. A

"speci es- dependént anti body" s one ch has a stronger hinding affinity
for an antigen PHeim’ %WW%Flﬁﬁnﬁﬁﬂﬁ&ﬁhgﬁééﬁe%mﬁﬁ%ﬁm“ﬂmﬁg?nﬁﬁwm&“ﬁbﬁologue
of that antp@geptile oMeaneaea Mde @ aTEY pome;sﬂaet TRStag Mrpafandé Was chidugh residues _
Do h e RSP oty DhRERRBSK I Y e Pl BN Aplooen - €
pref er abf y o inteofere with agtivisbad tite pdlypeptid®® tM’aﬁdt lﬁﬁsftd ] h%@@?%‘b’?@ﬁdﬁ prefegble abhan

about 1 x 1Q Ta?rl}Mquy& e ﬁltl@&dS‘QBéggo@tlgs{dMaily cxf)serea@{ Vhﬂm%%uﬁae:ﬁ)fSuttzmﬁz anti gen
froma second nonhuman manmal i an speci.es which is at ggst a fol d,

or at | east “aPUREPiSETEoRlY havg At Igpst e s greve ooy B aiet 1“33?1 its

bi ndi ng affmmhdymmamm%h@ehumanmamhngenJOIheOS@ﬁcm$Sed®andent ant i body can
be any of the vayi I1 “t is yuse e bra selIsT arld spetific o RROY frou itation,

pr eferably is aalﬁ L OH 1§ ylg)%%r g)hs &1 ttl% t%?%d%?g%?a%%ﬁ'%ﬁ ﬂ&g \?eg \g%h tht ti

"anti boay nﬁméwmuFemwanvm@@@vaeﬁwathmme#emeteewenﬁaméww"ﬁema sequence
vari ant of flg.drBeni Se-rdanansdnidydsthidnashy vxmgaleapmopmeecmmﬁmetm the ami no
acid residuges of the léi)apec g de en ent anti % Q? . q|f|ed Such
mut ants nece2¥aHePAHhede ¥ BeE by W‘F"@@W?E%ﬂﬂ@% B RAPPRYPI8T i mi L ari ty
wi th the spebitesalyapangednis atitadieedy. mdmdMMWﬂsmBWMEdmgmbqgmﬂgmmammh@

anti body m"&i@r{?&: mcLAt f(l;l%nglbémataﬁgp&c@ﬁﬁﬁinﬁﬁﬂ qgﬁ?ﬁay @CV[JI‘;QQH ﬁxtmlh(§§r§ngtln?5% am no

aci d sequence |éen tht e amno acid sequence of either
the hea¥y or | i ghe tehanemosiar] wrbedy’ dermdhefef* refipieto B R SRR t

ant i body, nwpelatﬁmefﬁlb@eﬁbwya;bmb@a@hs z&ﬁ%megmé emepmfuelﬁdamlyocwets cdxrﬂﬁﬁffng &5% nor e
preferably a 95% ty or

sinmlarity Wptnlﬁtleolxai as x%cq’{)é)ak%get%hif)ép%sgﬂma{ ally occ}(rrm% llluldtd()nﬁglfﬁ emaﬁ be gre%cht i
per cent age mhoamwmmsdd@ddweS$GUESSwnh@ﬁenwaﬁdbdea@wgebﬂen%esmﬁa@mawe

i dentical (fieCrg@bfok <Cm L GHd8 to%néhtf&lil o M:loné?) anﬁlmdﬁﬂ e;ﬁ;@a‘txgnsrw%§zh %Qzalfvr om t he
same group based on common side-ch alnggro perties, see helow) with the

speci esYepBriteregnt peadis fiesrdtraisst d F@%m@@aWWbHWH@”PH@dgeﬁﬁ@WEES and
i nt roduci NQangBfAls ,is dlrfactd'dlagzex&Saﬁﬁly,__,le de@raiGi @\ dntigen MAX indUifer{fel e halSadjtence
identity. I nt.er.na

del et i ons, N(Ple gmarrailctgrrotf Eh(f): alqp (ii a% b?]uFii«g,eo%{"aune(s1 % oM, a sué)setana%l?ché)mg e?%s(otu d&)%lt ?tr!)t%ﬁte vari abl e
dorral n shal ¢nt1b@he@ onsis neré@beapsnsafmfdee tenmgn&sveqiuewe ef theparbddy Yy oW paitiedldrari ty. An

"isol ated” A0hddd@eexhiSplQ 0L mddcfRaiRadoeanbd Wanh bdchashcanth sepaeati®dnrnd/ or
recovered from

may be made by the hybridoma method first described by Kohler et al. (1975) Nature 256:495, or
may be made by recombinant DNA methods (see, e.g., U.S. Patent No. 4,816,567). The

“monoclonal antibodies” may also be isolated from phage antibody libraries using the techniques
9.



15a conponent of its natural environment. Contam nant conponents of its
natural environnent are materials which would interfere with diagnostic or
t her apeutic uses for the antibody, and may include enzynes, hornones, and
ot her protei naceous or nonprotei naceous solutes. In preferred enbodi nents,
the antibody will be purified (1) to greater than 95% by wei ght of anti body
as determned by the Lowy nethod, and nost preferably nore than 99% by

wei ght, (2) degc(Pled 19@&&1@&1 e%gs('%‘;l ﬁ %Q§S2t694 %t %‘drﬂ/[a% a@"{‘{i}‘)l)lJBMEzeE'ofjues of
N-term nal or sequence use of 'a spinning cup

sequenat or, Z@ﬁgkgy @U“H@ngenelty by SDS—PAGE under reduci ng or nonreduci ng
condi tions usi NGhERBKRBBHI Qltlb&dﬂa@ h&@¥in spREiSdaBy Rbhdt “clshdri¢eintibddaksn. | sol at ed

ant i body in@ludes t he ant i ince at

.i n situ wt
onst one COMBORERLNED i St nt e Lot LR FORARR w§f o SnBbREE ©
present .5 Ordicorasiiohding pueeein antibgbésaltrodd fent h boidylanipbddser *pioepag'ed by at | east

one 25purif| a?tgz[llhxqaﬁtlb%h E8ass or subclasmhluﬁl%cknth%{dgjo@the cl@ﬂks‘) Q%Mtxc\ép\xdh%pl e donai n"
refers to t ortions of the Ti I ght and heavy chai ns of anti eﬁ y. mol ecul es

that incl ud‘éme P15 toeTrerPdi e Esqieaces Erandofip @H\éﬁ@ltﬂaﬁaf‘%}hebaea?%ﬁ‘ HE'"&Egi ons
(CDRs; i e., anciBlntitcRAass @@%c@%)&ell &‘fdigrﬁérm’fﬁmh knthﬁijﬁs,C};ﬂﬂbné kRByy.exAbiy refers
tothe vari bIe Vi N r | e domain
of the Ii ght;?ll ‘éel%(r%n%ﬁ‘cal a“&‘%gj g%f% %Pﬁwlggﬁ E(Ts “ﬁ%“g ]%t app}t?gﬁply(%v%%{jl on, the
anm no aétd MélSlml BRE81A$8I-¢fited t o CDRs and FRs may be defined according to
Rabat ( Sequencesygfial [e@{f@xin{‘l%f k- h{nmfﬁl{glgl rglglng)aalnttﬂo@k@d'r@&ﬁme(x N@lﬁtib@d]@MhlidﬂSt itutes
of Heal th, Bethesda, 987 and 1ﬁ m no . C{6 ngnbe ”q'lg. We

ant i bodi es iﬁ’f‘m‘é{r‘ﬂ?“é‘élr?eqﬂi:’ﬁ‘él Ky Foag R AR "§mé\?°§8 U bF Sy P8RRI SE Kabat .
As used her @ikibndiet fre hingnnmh Goptpbudine(ret@icntlaytibDdt) ér whidhi resgluRdpinoriy p(rGDRYe | e.
CDRI, ’rﬁggﬁof‘fi’lﬁ(;iec ) z)letreﬁgc%g §y &9d1&%1%ﬁ8veﬁﬁblgrern€§b@Lh%x? luQxflc\n@gblc@em | bOdy

varlable d resence of are necessary for antigen ndi ng.
Each vari ab{denogesibedy) %lylmserézmeyathe%bltt%F@émmmnvnét@Peﬁe thegletred PPEF s COR |1,

CDR2 and CDRBmtyEﬁabapmgrpinememamésvadntnewm Rigldg (FRE Gisiaiies TBtYic Iﬂmﬁpl‘l se am no

acid residues froma "c ment ar it termnin |ned b
Kabat (i.e. ‘"&*B’B?ﬁb%me]s‘?“”cfﬁé[%wé% Qyespindin Xng@mg’én o ‘569 ﬁgeégm&ﬁ? 455 in t hg
| i ght chai narma}dne&bhsecoujmrfairﬂidawdvhi&ﬂ!a@ﬁot(fwn)i in U@ ¢ aipodypeingB-dow? (113) in

the heavy Cﬂ%d& Vﬁ{elseqpcldﬁiCQQ)H?AI'QmaAé@cpﬁltthe?;ef & antibodE SRR of ocRerQt ®é Ns of
| munol ogi cal | Nt erest Heal th Service, ll\lyattl onal_ Institutes
f

of Heal £h, IBetaWéefdaﬂboﬂDvﬂleefm9&5“}3“%6%}‘ O‘E“}ﬁlfésé"‘“r e ety grypible

"hypervari affink OxOF)fucl(dll o@subﬁbﬁhﬂy al esmxdhye&» /26613 Bofslcoygspd@md 1dRos¢ df apn-and 91- 96
(L3) inthe_li i,n.v I 112) and
96- 101 (13) hulﬂﬁlg xﬁ;]ngmﬁglobulm arﬁgﬁﬁr S\L/l%sgw%g]y all of tlge I% regx%h ng tl OSe Ol:_fg Ei(ens K ( 1987) 3
‘Mot Bl ot 198m90dsl@uTH) Seqtlenpesﬁmummstednléegdy Oah%lelivmlse P"r‘ié‘??!@?‘?etayleﬁe% ®Ftfni ng

region can jMg tn“ﬂ%o@@uﬂfpcﬁgﬁrg?egﬂcoﬁ% Q@fchlyaha% h[u%gi ﬁlﬂmﬁl(%ﬂdbﬁlﬂd Fach@di ng to
Kabat and a hypervari abl e chain

i Cof anti boﬁfV"ﬂ%JPW&FtﬁHé@gﬁﬁgﬁﬁ 3&1:?@552%“?%’“3‘@ TS Naufeg gr?ew%? yr egi ons"
(herei naf t e4nd PR} a19e2) tChesey. Saud. #pl.e:5dpswi n resi dues other than the CDR
resi dues. Each v Jfl abl 0 I.C : a I, FR1,
F112. FR3 and F ?c];es gtﬂ)g %mtogyp 1SdpQ+ Lv){ Clbﬁagcgtg):‘d Qrgﬁané Qﬁggaf{) dﬁ?lﬁ%@n i ght
chain FR r efsorel st manenahesipedics theel it 4as f%tlﬁé*amoliae'eloﬁl’iheen%@2@°“( pepRt) | 35-49

(LCFR2), 57m§§nz(lia@ﬂ%3t)s: NoehiID BneLfblbicé hc@grﬁéﬂl aﬁnbddyt Baddwaistaphad el”hulrﬁER

resi dues are 03|t d abo si dues 1- 7
66- 94 ( PCFREY “éhed ’“i‘i%affﬂegkﬁ v PO f’ﬂ&wﬁé'é?“ “émﬁﬁf} r“éé”ed"‘"%s’ﬂ o “%"“ih CDRs
conpri se amhammbagil ¢ 10eMadQIeestfnre@mahynpemmahanaiblluel ¥ BP9, but thea bipdjg af@tiai n FR
residues ar ] 1 € ma 1 os whish 15419]655&—%82)
oS he (LCF 9%&%@9@&9 <3 L@ o Eeﬂdqﬁﬁ@ ;gzémuﬁg&)i whRn ek ﬁ .
resi dues ar & 1str '?ﬂﬁ‘é‘BO‘éB plder atrlgagh ahens 4009 T wepkeripey ‘TS b)“d‘"%éfﬁg‘?’ PHIMCFR2)
56-95 (I CFiR3an aigeh. T%puc@ﬁég@ndeﬂ@ﬁmaly ¢ah béh@ohﬁa\lzyxoﬁlshﬁjeﬂoﬂaeﬂjodﬂﬁﬁ In sone
aci d rom both a CDR as defined by

i nstances es amn

Kabat art t&hg"ed %?Ve b“h%fgrraﬁgﬁaz‘ a do’qmmf“han l?—(ﬁyrem dues will be adjusted
accordi ngly. ForAssxaliple®, “awfedy @DRIY’I gr 1u1tlb¢dudersmfamﬁmt0ae'ﬂfdl§0 3cIPBAUEIB5, t he
heavy chai nszBltohﬁéépg&a&%e&ﬁ&n%tM§wlgﬁleneﬂor 25rcaptle Lo KRB edifei SRS are at

pOSI tions - -10-



As used herein, "codon set" refers to a set of different nucleotide triplet
sequences used to 25encode desired variant am no acids. A set of

ol i gonucl eoti des can be synthesized, for exanple, by solid phase synthesis,
i ncludi ng sequences that represent all possible conbinations of nucleotide
triplets provided by the codon set and that will encode the desired group
of am no acids. A standard form of codon designation is that of the | UB
code, whi Chsﬂeées‘%@&%dﬂhﬁoﬂfh%é beeRMuifkAS Shch meﬁcrcssm 1«%\&1943% 3l typically
is represented capl t ters initalics Z, DVK and
the 30l ke. Sewe"??dﬁ*fnwaﬂ'oﬁawaéwuﬁ ﬂeéfecws-%?gerﬂ%amh@fxelnﬁ P“tf‘f‘i'iié em@r’eregf te a
codon set thﬁbod@ﬁﬁ&dﬁﬁllﬁz&k &Cﬁmli}’d’ﬂclﬂ@eqa&icéjl&vfn@ﬁtleagtlﬂk‘%lallnlnoE@Jieh@hdeydentxty _

preferably co the criteria aci n as scri bed
herei n Syntbueey ot i A et ael bR S8y Bl it EF et Fuh A ener acy
at certal n pegistdendni stiwdy,Imokaokimabilymt tehst 80%a mtore prabirabiyxed tept és% h@reTRI M
approach ( Kﬂ@t‘@l@ﬂg aﬁédst@b% a(n&" g\%g)pl%ferawtat IEQSPJ'S %2 Qc@néy or S%ﬁ)ﬁﬂty%\ rég-lgegt t&thBe nner

(1993) Gene 128 ) sets of gonucl eotid haV|n certain codon

35 sets canseﬂlée“seyme @eéuhirea ag &y We@%?’e%P‘éﬁc‘dhﬁ@f“el"I:th%lff‘f‘%l SHRERRSREr S

(avai | abl e #rt @eaticdl Ore seXaBdue) or Apnphrl(&dalﬁh@&w&ésemaﬁ@m fhe sdnergrdub baged @A) , or can
be obt ai ned rom Lj Tec oQi Rockvil | e,
MD) . Therefgge ngﬁhg¥mé%ﬁ %%é% Sﬁht eme& ﬁ%g?ggg&ﬁéfgmmggﬂﬁartlcular
-12- cwonaigemgw$enuepgﬁp)pr@alhtroyuquxgcgmdéneaeWl»umaiphlftvyﬂmﬂaé'mugcwre@t Botenges with

different sgeeNeRs ofmemmai tﬁ&ﬁme& iRsha bldSBRIIRYiolshe Ea8a8 intahe W t hi n
t he overall s.gwence og cl eq C% ﬁ used a CO][fdl .ng to the invention,
have sequen¥E&Y FEPeng] (i“f)“\ﬁ PHPe VBT @oi il ke pgsted s A aMe U EA%I R HUEl ei ¢

acid tenpl atieilaind al so can, but does not necessarily, include restriction

enzyrre sites usg{l xbolfa@«ﬁ ’dI‘I{I fy é%mapéh%as bﬁa!&rp Hénﬂﬁedl%HJ &9&&& and/or recoveredmgl term
"anti body fragnent” iIs used herein in broadest sense and i ncl udes,

without int (foaﬂ)pr@ﬁt of p%_r@turqt%uonn}ept( é)@ptﬁnzmang%)gppm(eg@ Fzﬂ,l)szaaturdmgvucaﬁant are

conpl enent a.mmbrwsd@tca wamambgferreegmeiaor(o@ia@ thérﬁ;ﬁ@mﬁﬂ&ﬂfor tHelamaany atitndyadivas,

e e e

ant i body fr@gwé!nlpntME@tmbe@rwlaibﬂwnﬁecti(b)tpgeater t@n@ﬁgenwweln@@amtlqums and bi ndi ng

site. This §eohQLy tg%ioatﬁm%d%n&ifl18;%51eefab19%reheﬁ\éy%@p@e?mq? th ghdgrLhai n
vari able domain in"tight "assocl ation, which can be caovalent in nature, for

exanpl e2q n feipnt tp phigigatilggstyl b esidyes pY-fsTiRing PORCIHAR O HEY PHPBES &I each
vari abl e dOﬂmmmgb@k&maﬁbrbo@ﬁﬁmbﬂaxﬁﬂwaﬁSDQBNGEUMHMB@wﬁgbﬁwmﬂh&hg surface
g:; ¢ ;[ ggnvg_ X(%}P% hons 1151 (,gicE?OiO%]f‘stS]e'b 1e O %-fftﬁrgﬁﬁ%{hlxebso;ﬁgl -E[S‘q rtevc\gl\.r/lt%) 9\$ Eglu&ep %!: Qr:%mﬁonf er
vari abl e dOWE%MW@UFWW@WﬁWﬁ?d@ﬁmﬁWt@@ﬁﬁ?“@ﬂﬁgﬂbﬁmydmﬁpéé5@EF&“Hﬁ@@WﬂIC for
an anti gen)winas: e pRseaRidrhihafint, Rowe®& MGGy PiliDe pidfhtdd®e R 1&1@4! dbough usual 'y
at a | ower afflnlt% than the entire binding site. he " Fab"
fragnen? coMf5F3He" ¥Pyari abl e and constant donamin of the Ilght chain and a
vari abl e domai n fane:dthbeinf iaﬂtﬁabdmﬁmeainmaid’aﬁﬁismo h&pdtonodf thdhightradivopvichai n.

F(abl) 7anti hod offanl;tfbgggergél cugé)tﬂl%rdcﬁx? AR KAl % u@lceds %%&@?x@%ﬁﬁhﬁ)a‘{gﬂmﬂ%ar e

general |y coval ent near thelr car term t ei nes
bet ween theﬁ’ﬂgloelws,c%é?ﬁ%laFDB%@m IR, @F‘F&mew%(ﬁﬁg'?ﬂsé nY@ea%@t so known

[ R the art.variable domain oahé]ﬁﬂa@v@]ﬁhﬂ' VL rEféls t&he vﬁﬁlﬁydonﬁm&b@@ﬁtfsﬂaﬂg D@mdingtormr i se
t he VH [

ns of anti wherei.n these i ar res in a
imgle Dol v Bearal Sudt #E @ db P ee P BT SR P AR B | see a
pol ypept i dedefinadkerrdetiakent (Béyeenvdd od Prdtevk ofd mmanakspicalthiceh (éniainll bistit@&tdie scFv

to form t heyd@siptfdas MduGodTRa 191y ANALRI nbh A 8F anfiRbicfor it SMihdifg SCFV,
see Pluckthun in
fragments is also according to that of Kabat.

As used herein, the term “Complementarity Determining Regions (CDRs; ie., CDR1, 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
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The Phar macol ogy of Mnocl onal Antibodies, Vol 113, Roscnburg and More
eds. Springer-Verlag, New York, pp. 269-315 (1994). The term
"di abodi es” refers to snmall antibody fragnents with two antigen-bi ndi ng
sites, which fragnments conprise a heavy chain variable domain (VH
connected to a light chain variable 30domain (VL) in the sanme pol ypeptide
chain (VH and VL) By using a linker that is too short to allow pairing
\tI)VIet ¥1\e'[eﬂet Egnt ues gx{qg‘l cno%laf%menttdﬁg dS lrrrr?mngg{] :%‘%Qri a%]&%neq%ggla&§%gra§0uft f%glgl%gZ{ Y pal r
ant i gen- bi nﬂrlméoéﬁ ﬂébaﬂd@i’ Abda) leﬁehgfedéelsyelr'ablﬁe‘@n%?f@ 34aP (HAiSA-65 £ andk anpl e,
EP 404, 097; 95/%291?115,)1;1%@11%\@&@% l?!Qia!!olé mrn Rlbad al 6'6%969[&% oPPOGins Hjat | . Acad. SCl
USA 90: 6444- 6448 éZThe ex &sm on "

B B

o i es
] bodr es. deerbears SRETTouE harth o B0a el IROh R A S L BB M 1062
Bri ef |y, 5t hewel)pnt/bbbde esdeofipt i Sgpavapstily lo@l (itearboe msieks gegh@nt, §0-52 (L2)

(Vn- CHI - Vo- %5'9121 9\6’(nL]39hmc IQ&%%BxgvarxmletJam QUR| RIBIGAT %! (%tan@%aioﬁ‘ (H3) in the

pol ypepti de air of antl @S/g regi ons. Linear anti bodi es can
be bi SpECI f p@qu-haxﬁﬁﬁ@ ]Bé@l‘dﬁq Ehothia and Lesl\Ag98 el ple|9ﬁ1901 PWPJI“@.ISVWC refers to a

plurality ofns@itd, Dashpletlenaity ddadiing Fe@-@ﬂ&lﬂtincﬁle&mﬁﬂﬁﬁﬁls b botex @R k@jon
pol ypepti de ode t hese

e.inv
sequences, gﬁgeqsasfeordd'egﬁ%wbab‘}é’%&y parvfrfaglf IOO LLO’ e’faﬁ'g‘% tgn%ﬁ%glt?fg]ﬁ%o VYR ant
am no adé dsofdnatodatis indideoghivedids 2to31. hese sequences according to the
net hods of the i nyepfei,on regxoﬁ)@@g@elrgﬁém{?%e thbss v&iabe QbHMifd8a Yot tnekkny ar i ant

pol ypepti des are displ ayed fusion proteins to . a orti of coat
protei n on CHE SifFea ‘échb‘i‘”ablﬁéﬁ‘e““ figglly hsift quéﬁ%ﬂ?eﬂﬂgedﬁﬁglgle%R%SRf F‘Eilpg‘g

utility of phiageordiaspbiagd de@8ing 10 Kabig thedight chdialR tesidgeark pisivanddesabodt
d d 1 f
random zed prote;! 3{&%%:&{@3 5349‘2281E18§’ 538 anﬁtrlﬂ g%an%% 1ﬁ'f @bﬁ%@%& the 1$e<2v c‘ﬁgln or

t hose sequences t fint spl ay
of peptilde EResidrespeiesitiondgrabgut égestﬂnesrbﬁﬁg*écmé 36é%ﬁ{ U 64-8f HEER fﬁ‘idng

Q : i OPS ?f l@oﬂlymﬂél ﬁ%efh@cfvy QgﬁlsfﬁsWu&shlgaﬁ@ﬁRg b&l%ﬁkd’ﬁﬂinﬁ@cﬂﬁ@ﬂﬁsﬁﬂoﬂs g

ol yval en a s _have been used for di random
pepti des an p§ r“g’egﬂfg% éf’ }1}‘1}“&'}@?? df‘?fs"?eoor?%m?“(%‘g‘ebo’t’tﬁerfs’%éﬁ %@?n%mgrjene VI
of fil ament éuE.CHRAGE-90\ECHRS), amth 7LIOWIEITR )i 92 JighCulrain. anOpbie heavy Gainflict . Bi ol .

3: 355- 362, ?e@&:e?ér@[afshﬁﬂe%ﬁouﬂttr Quctsg%gl'lcﬂsm A3 # YRk (HRMRGS,AI5R! ay, a

protein or rar use a géne or a portion thereof, and
expr esséd aﬂ 13 (HW IF‘B\’}etP%hCPW chejerepifuss é‘é“edPS‘Wqu” hﬁ\yﬂié CBBﬁ%‘“FI’rlS‘f'S aingegih so

that phage pahbbishedRAE &Phay Gakt ﬁﬂﬁl}bswfammﬁ/aﬂfbletlm theisit. :mdm otildkeNs.

Avidity effects -are red ed re| at al ent t
O\I’/ll t Ih ey basi g(? Lgfsed a%?rld‘nhlg.:'l rlcpfaalglffdwllbgﬁlbh chuXV 6mmﬁ acxg)sqﬁgil;ég1 heg‘vy c?a 5 u;gg, s

whi ch si npl FRyrefdiNgs srastippaitioas 1-2hwmd t}t(bi&?-rmd@ndemwson@ 19%1) Met hods A .
ZOCorrpanl on to thfgﬂéretn cmXé{DJeBQXO §se&9‘5hf@?elﬁmcleoﬂde trxpleﬁeq@h@g@s@alg | S a

pl asm cl vector having a bacterial origin of replication, and
a copy 6f afipdrdetiigbrariant paigp avidsof S%“’B%h’,é’t)'é’tcie?ﬂﬁ‘ﬁsaﬁebe Wﬁt@esﬁﬁ%(ffeﬁ’faamﬁaliy be used
on any knowgbnberfdsesryma@hag@udmgmeduumsn@t fepdeanwntpoasmcbaxebxem]mp)ma@eoﬁx\ad

| at nbdoi d b?l i Ergrov hcﬁ%eth co ons al?'(?tmt wil 1code%\esdo ugcﬁég{p%tla¥n1%m}sal r}taf’f‘d

sel ectabl e 8r anti bl otic resistance. oned |nto
form of codon desxgnatxon is that of the JUB code, which is l\nown 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 Biosystems, Foster City, CA), or can be obtained commercially (for example, from Life

Technologies, Rockville, MD). Therefore, a set of oligonucleotides synthesized having a particular
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25t hese vectors can be propagated as plasm ds. Wen cells harboring these
vectors are provided with all genes necessary for the production of phage
particles, the node of replication of the plasm d changes to rolling circle
replication to generate copies of one strand of the plasm d DNA and package
phage particles. The phagem d may forminfectious or non-infectious phage
particles. This termincludes phageni ds which contain a phage coat protein
gene or fra r gene as a
Gene 1 usi on detie AT, UKDy AR el AR YRR B On the
surface of ﬁﬁ%mwﬁ%§@“EHN¢V6Pémb"“tW“m"Wﬁ@wﬁgﬁwwmﬁhéﬁng@%W@F’”Nﬁﬁns a
doubl e st r apdeding BRhd iRhdioh Shal edieREs Bat blﬁﬁ\lf@lrﬂymg&l 16 Qs i@blﬁﬂd\@m&mcke:c
het er ol ogou ene_an able of replicatijon The cto p $ .2 phage
afsp b % fog oy

origin of 8%5‘? feapr B A IPABE TR e “E)SH‘C gepa ‘t‘
formati of. Thepkhdgegipsppesef erably a 35fi | anent ous bacterlophage such as
an M3, H, fd, ﬂfe?’errﬁh&%odg)"frﬁ&wqwéu &Ithzr\ééﬁ inf M%@&Eg seife afld IR ViHophage,

such as Ianbda 21 etc., or a derivative

t her eof limitating, Fafy E%P ﬁ@?@ ézr Y, € By Mt aré!cfel@%‘%m%rdétyr&’@fgﬁnw*W@%@B& to a
position of fragmemmmaem agibeids &Sigd&ﬁanl m;sdae m‘qsa«sm@a,bhxelbmagj dvsdi@f antthe heavy and
| i ght chai ns g afsoté nth F gen bi ndi ng fragnent that is

det er m ned, "Ba¥EY "6H" &Y wﬂ {'UT m'éﬂg 2 #'st ruct ures and/ or nodel ed
structune of theAmlfivi hapdyntos ananibodyelimginbm dihinlgcdntame memipleteestigyo teerphitiarh | y

avai |l abl e f Qd b%ﬂln}fgﬁt Tﬁlg ﬁ:@r%§%egg(é &ra dﬁ&%@o‘ﬁ& he\M/)I ;\d 91135{3@ cﬁﬁ”ba‘?mblé%@tﬂm% an

anti body-specific anti se positions are typically found th
and on the H&apocitonyphiphhen bwv@?nhm e lyemt nadvedd B Cﬁfefg%r'&amﬁﬁ%at of an
anti body or thafide@BIRs bi dach vagabid BB MeeractS deiRE hnﬂ@dgdﬂarnem@sxtecbanaeb@faekeafer m ned

using .any O[he%,—q}'lml)ner &llec?‘l OI‘I th Rlé(r)llp zy\slﬂbsetn[here Fcon{er antlgen m%}‘ng%)e hcn@ql vent
accessi bl e pos ' ONs é nlne usi ng coor di na nsi ona

nodel ofl5 anthamtubwbdylowwef:@n abhgle usitirloman derpeit efan by ogrraistsubhesCPhe

Insightft pgogram &Aﬁ@g%bmmhe Hit d,ﬁ%mec!;gngggnd tifDantigoR A MRAEL RGHS 3G 1Dl
positions can al so be ermned using algorithnms known in the art (e.g

Lee and Ri cﬁ&?‘&gh%‘i@ﬂtyeP'“Wsﬁe Biol. 55 379 and Connol ly (1983)J. Appl
Cryst. 16, 548) THREEBT fragh@iit comainfa vaadbieand coaﬂﬂle&ﬁﬂabﬂ(ﬁtmdlgﬁttcilzﬂf‘md eadialle

per f or med U§ nh a8 hEW%&% A é m?CIIﬁ] fﬁ)lg Retdv gﬁ%z)]@l%bg‘gcha?ﬁgﬁsn;%n Tl nal

structural ormatl on OB%aI ne an ant I at ca
utilizedof oii Pat“‘rFééfé) frsgmpdsedchjarpenpidls cSYIRVYlY “Bhdpieﬂf MPaFWMm'@“%ﬁ‘t%r e
(Tri pos Assggic@tsdveed tRGE rtﬁﬁé’i‘l{:fle}ﬁl(ﬁf@u&iﬁgjo@Er@imxbjhfraém@fs@lread&oﬁh(gﬂrtﬁ thbm.

(progran) requirgs a user in araneter, . obe whi ch
g o TR CEhefchivt o of Sva fnidp BB gombrich e gt Gy Pial for | n

radi us. | n adibedy) vareindBisedamaingtie preseof in 8 shyleplypagidedsinbGeneraigihois and ar ea
net hods usi & Lk n Paci os
e T P ey

pl ays aZtr u&lF &bV fodpran thedopired ststiye far aa@geeh%né afﬁdawfls\gef%ﬁ%\f seRiPPRktBR e r
conmponent s e Apbi@nal JIAR BEVSY S bR BEHEsSE1 1 13) Rodetilio\in@l NRbre b dsOSPriRg- NOQRNS

i nvadi ng the bgd fnot properly activated or controll ed,
conpl enment @%n9a¥§gkgégxf&?w¢ury to host tissues. Inappropriate actlvation

of conpl ement i sthie vl didddipsi rdfdreto pativogende §agneo with (raranggey-boflingiiseases,

referred t0wﬁ§ﬂ%@%&h§&ﬁ$kw@%&9§kﬁ%ﬁﬂnﬂh§ﬁﬂ%ﬁ%ﬁ8Emﬂ&%ﬁﬁ@@ﬁﬁndéMQQm@@ | mrune
conpl ex and aut oi mune di seases, 25and various inf r%ocon ditions,
S

i ncl udi AY cHmpindert e aekerridsehantaest Y Preing ad‘é’??é&’é‘ is foo short to allow

pairing between the two domains on the same chain, the domains are forced to pair with the
complementary domains of another chain and create two antigen-binding sites. Diabodies are
described miore fully in, for example, EP 404,097; WO 93/11161; and Hollinger et al. (1993) Proc.
Natl. Acad. Sci. USA 90:6444-6448.

35 The expression “linear antibodies™ refers to the antibodics 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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The pat hol ogy of conpl enent - associ ated di seases varies, and m ght involve
conpl ement activation for a long or short period of time, activation of the
whol e cascade, only one of the cascades (e.g. classical or alternative

pat hway), only sone conponents of the cascade, etc. In sonme di seases

conpl ement biological activities of conplenent fragments result in tissue
injury and disease 30According|y i nhi bitors of conplenment have high
therapeutlc

i ive.inhi b|t n t hway
woul d be pa al‘cla )? Wh1 Tteﬁe%her with compeemeingiafrﬁlépt chaubgfoly% al%ﬁ%sgf’eghxg Y galrgv?ot her
or gani snms mentbh@mbre@@ut Lhm@@gwmtmeamﬂeévsssqqﬁapl peespac-wi | | remain i ntact.

The Factor D antﬁ@gl%lh%lﬁ @f)lalghx%fegrt@§ﬁn%ht& vaaﬁﬂ;oﬂygé} aﬁtfb%dmﬂib\tsgq%ncgshe
prevention and treatnent of conpl ement-associate ﬁ‘%lfB‘l" conditi onshl%al | eye

condi ti ons @HEdPEerpb@ertidssef tﬂj&tﬂﬁ%‘vﬂw B nEsicerdsIBi APBTIRSe T RRTCE

i ncl udi ng th@ueﬁ&eﬁ&ﬁig@i&%reﬂﬂ’idth& b@n bélati @i off @driamt@mma bdidvalyas are Buvoducel 1qnathbsecul ar the
al ternative E])L?‘BCQ\SA?‘cxorgng S UL meglng’s tf?hb Hgnrt}or‘?‘s for exanple, macular

degenerati Ve 'di'seases, e such as al ges of age-rel ated macul ar
degeneration (ANVB)age dlﬁwutﬂlaﬁ-‘ghlmﬂy bbawlﬁicfvb@tla"( profeersidesc display g fusiqrsproteins
exudative) §&Qf18%sa fohBh @ﬂcdﬁlpm&ma&%&lfe@é bi%Bdge, Q@ (ﬁQNV:)tousl[sz%b tpbnfﬁclesdlAabet ic and

ot her ischernia-rel ated ret.i ndophi er
i ntraocul ar" W@’o‘\?ﬁ?éﬁ%%?ay drdal §§‘ paég‘bgﬁ hg§“e(§| BeEr] Om‘zga rgtﬁ' é{?nag Ca"tbe
pat hol ogfi catapirly epi i} ClevtbmoﬁltdﬁQGhOSUieﬂ@a‘wS thrtdadseq tadgptsntaqslh anipgli §ﬁr0ffy t he eye,

Central Retppgly o\f‘sépﬂde%g LMélnqlﬂra(,&%\(Q)dge ﬁd%&ﬁ@icd %@&v&gﬁgmﬁa@@ft ion, and
reti nal neovaseul ari zati1 on. re erred 5 | enent - associ at ed

eye condi t i ePeRtides| fRigas vay éPeF‘éF Bindips MeRETiES Obléadf’é‘h@’f‘@q’ BREY PERPBN2VC°FE udi ng
non- exudat i Med fo@iplayap nedeaidat bapeidd didsman patmofpugh) fuddidio dthepeicdabr

neovascul ar | Za{/ Iloo ﬁ%men Ipaalgab\'@ llsfan{lﬁc;wlmqggﬁfﬂ%w(i [B)nh S’ﬁ{t]cg B‘?A)%%E‘%&alum tis.

AMD i s age- Fer a ene 'on o I's the Teadi ng cause
of irrever sneﬁreecew@é&hredyéf%m@pv@nt rihpeeidivolley i digtrineor ppéfe librrey afeeddra60. Two

types of Al n@?ﬁ c§§1 porﬂ&ﬂﬁe@%‘f’q{i’f;éx}{r%ssém)ﬁ)wléﬂ.@@mhceﬁfééﬁlﬁg bl d(t}‘*ﬁtg}nemme-ﬁhe dry,
or nonexudative, formjnyolves atrophic_an S‘P?\;Bertro es |§ t he
u

retinal pi gitebi Phagi Repisles ishlay RIBESPPY et of hh OBt ‘é‘?‘wregc?dsr?erfdr‘r‘ﬁ la) as
“well as depﬁ&tl\teSto ﬁcﬁiyvulsxem)qoeﬁbthdﬁ@rﬂalgﬁ's onfPat Hagdf Sntaivisic igamd aexind add phezeAMD can
progress to_the wet

vessel s cal Yectalsaﬁtuse’d 3<fh sm%j IBI\YE am&lrlartnngs [Ml%na%@%(@% &{Tﬁ/l bl ood

or oi ascu op under the
‘retina, 2¢ ea@ﬂ@#’m"dOMO%P'D@ﬁV"méPﬁw 2kt el y cause a blinding disciform

15scar in and undgadeRf (s@tplahiRid VWGMQ%M{@M% oMRbiEBtidnge. gd&u)ati ¥ndch
precursor of exudative AN, {lfis nor. e comgo " § prg Egatlo[;noWl

nonexudat i vEPARTM JUF5eBYS el ohp P EARpES s B PP TS ERY gEBYraphi c at rophy,
and pi gnent bactlemppagagncmalmglﬁ&mpmas@mne;mplﬁmqnﬂ embdrid baginwh@qt Sheaplaemidenilbsi t ed
on the RPl I gg@xge%%’lélc tMe@Q%l%ﬁ em%lbfé{?&%&ét%b'@%%gﬁnéﬂts o@bHﬁ%[&nedﬂﬂ@ present

i nvention spe concerns t treat nent high risk AWVD, including
20cat egdTy Besamesiorssee (gpawtCAwlase&tSe%Weﬁs f}&]\b@“l*f%‘*f-’éﬁ‘a‘?ﬁa@tﬂ@rﬁl%‘a B t he

absence of eap@éadaa@assﬁmr the pQ@&chonﬁdf@ﬁaOc &Ix“cxc]le@aﬁc{m@ilaet eyRatha i tgplanid sual
acuity of 2Q/32 or 5 pm,

ext ensi ve ( §“%t8§%rm§c?" ?reycﬁtloéﬁo %?"C‘%ﬁ wp'c’f (étroﬁ?%sdg C{(qrthcfr E\aé'(elﬁ IﬁldAr éeogr aphi ¢
at rophy ( GAjackagaphaghgegiclaetThi phagdivie mpshiere afrciéqus ofnop-féeciiane alllaae paotrclean%ls

combi nat i ongQf 1n£lmﬁ§ﬁragegﬁt§s%gﬁyh¥o§a H\@déc\/g@h(ﬁgtda@oeﬁé dr |hlag1§é?xn§b1€'& rhﬁl@d iy’ AND)

has a high risk of cinversion to choroidal 25neovascu|a[|za q
30 heterologous polypeptide gene as a gene fuston such that the heterologous po ypept1 e 1S d1sp ayed

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 M13, {1, 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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Category 4 high risk AMD (classified as "wet" AVMD) is characterized by a
visual acuity of 20/32 or better and no advanced AVMD (GA involving the
center of the nmacula or features of choroidal neovascul arization) in index
eye. The fellow eye is characterized by advanced AVD, or visual acuity |ess
than 20/ 32 attributable to Al VID macul opathy. Typically, high risk AVD, if
30untreated, rapidly progresses into choroidal neovascul ari zation (CNV), at

arate about 10- <Nl » EOS 6 S8 kid @%due @t egory 1
or 2 (not high rl*?g??g”’%ﬁ)% Ql&ﬂ%ﬁce&@%@o}l&% Fe%gsﬁ(t)ggoéﬁl stsf1 fi Flld 1ar tlllcul ar

utility in thharigieosiens pohe shvytandlight @glﬁ%gg BFre @rtibadyr fitﬁe"p%ffdﬂgé'iﬂ%'&?“
category 3 th(t st!@ttul%QH}baéd Al\@llcthl'g teRsefablY of ﬁﬂd&(r&ﬁnd/&&nxd’dél&i/ﬁﬂitﬁr@ﬂf tf the
devel opnent/ ressi o

or i ess pffect fell ow
eye. In thi aé‘P‘?f’ng’ré’R‘t‘ge“ Q‘B(?Wv’e 4Bt 25 E)‘F’Cé\}%}&talval(’}ﬁ ¢ %%%SO{JV gmﬂmss a’t“ﬁ n?a(‘):tg 8 sense
t 0 i ncl ude, mdanp) sethers ar anpladdy-satbifibintigdai Mpsapvditiss owitypipaltiofwnddf the GERs and
progres si On nQIte %ﬂ.}g&ﬁq{‘ tﬁ@ﬁ'&%m a§he\/§§]%m ?c%esgl\%ﬁpcgﬁih@%f of an{ﬂrb%y Uﬂﬁ@éen Q&dlﬁg"e nor e

serious formo | Sease. t1ent 0 are at h| ﬁi e%el op| ng
or progr essfaggeitte defpdfireis @R by @é"é‘é'@ﬁ‘r‘?‘“&?“yﬂwwe b‘érggﬁ’%s QYT Y M5 @fef i t
fromthis aﬁ&&@ﬁly @$lwtn%cdsm€;bﬁstl&ﬁare determinell tisingodeeiomts fitolnat3- cbroﬂpilowlmnt fact or
H(CFR) p hi S a |atedvmt t he o ,g)

devel op ANDXCKED}(’)‘?S" a“rt%?y pl(?l%er BionsE! e anggéél}(?/sgl eelgsr(;%hpﬁléér(r%n W

turn Smiy | Badideo CAVDHONW acdessitirepositiee Pﬁﬂrﬁé@ brtefoymipesiyeing éaor l‘Wb?tk“‘B‘d’rﬁ‘)F‘érrent

factor 11 (LRY) DRLYIRERRE B0y BIG@MNS. 50779 WQ&ﬂollthSQMAppbm;abl@mD sk of

AVD (Klein et al., Science 308: 385- e|n CFH
( HF1/ 01711)D%%@‘ﬂb*é’éﬁf%“!i(ﬁ‘ﬁaccfﬁ’bbrpé%‘io§b%§g H’C)H%}ﬁ“\?f’a t %%e%“%?erfé‘{o "ed macul ar

degener at i onodeliagndhdiaknsiinal strieruet infdNagtion obgeed fro@lh anyBady. ﬁeﬁzv(a?é?)thv PP 7232
(2005) 1 AND tlhi % fg%%ge %ﬁ%&)@&@ﬁl&g s@ByABid %Qeﬁmlﬂe M&Qt‘cnﬁ%s A!s@dwttes) with the

di sease | ocls hr omosone bet ween nar kers D]1S466 and
01S413, 15w tqaenarama%@ﬂ maf?rabbjo“@@@ﬁela@flh%meéwzw*ee KPS} P fiecyjarametgy, fof

QgE g?hnol) ‘%31@{)89 &&ﬁgvhgh (s18R8) the Wuﬁw&lﬁé seBdt atihut 1.4 Aipstraln ortmatier Bemibis. 1“( ).
7 540-5 2003
Veoks ot _al sdtigg et ingirorahatoSsbleaBosp it s b SN of Bl

J. Hum Gen@»tnputad(nax)oeea@eea@e(l BOR0} (19¢h Conmps Gifren 283 Qaﬁﬁ%eween mar ker s
D12S1391 and D2S1384y Wit d. Bl | ode score of 15 2.32/2.03 (Seddon et
al ., supra); 3pls3, bet ween markers D12S1300 and D12S1763, maxi mum

| ode scéte of 2. C}_)glptemt@macn@tal rgle in 1h%lﬁ>6¥ é_defg‘é%f“@kméettheé}‘ vith g&mﬁcon&;onﬁgﬁ

Genet. 72( 6<)ftM&au&ﬂsys(terO@&)e)xmeaﬁmmtbmmmogmf foeding D505 Gloamdr, D32t49 with a

maxi mum | ode scor e of a

130(2) : 197-P6%" (%bﬁﬁd)m Cq.?fi%%d Comglﬁ'ﬁer" er a%é@@?d'kjﬁ%tﬁﬁmgsﬁﬁa@ lkr}rlh‘kr:r{)I ode score
of 2.06 (Mjcliskipn eftcoraplemensis prelyed llquaGwaftﬂe&lﬂmfﬂfﬁ?" letsrof BscrepsIdIrd (st h a

maxi num | Od&)lﬂ%’ﬁiglléﬁ dggg’até?@hsg(géswmw sulll é]lmmu&uzﬂlfhﬁlex dn¥ @RGdmuid didhses, supr a,
Kenealy et al. Vis. 10:57-61 (2004); 17 ker 75928, maxi mum
| ode scéte ¥f VE?“’l%"‘@W‘éﬂE"é) gndigjpns, in ‘lﬁ'b‘lgéi?mp W “??Eﬁf‘é‘mf[amﬂ)&“’ky FUHIBEED 45,

maxi mum | Od&e%tﬁélagyfbfc&uﬂkn(eﬁ&:dﬂﬂﬁtecﬂixscas{es varisupila)ight Aecior @inplgingnt agieniet i ¢

;g ggeggggl :jﬁé,{ efankr JIEthtp%r\f;éednoPgl 8 aaa‘vdt&og %ﬂ% M{An&lg%cg@eh !)n?yﬁ%n%g?‘(ggceaﬁ{a?egﬁ@% ]2 I tClﬁlear ly
progr essi onclasficat hfelftdi@easié‘“‘fam @Pllasoﬁ’ﬁ F@“E%?ﬂé‘-‘r‘ﬁ‘hF gastAde-Slic it s98e fiFBi AVMD t o
25CNV. 1. A{Hrﬂpkﬁl@ﬁtbmiog,@al@Htv'it@@&‘c@lﬁpl&%t frdipvent leult ihessed ifjudyacd dides. t he

roduction and use of anti-Factor D gn
P 30 Accordingly, inhibitors of complement have nf;r[ It;\)erapel%c potential. 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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Exenpl ary met hods for generating anti bodies are described in nore detail in
the following sections. 30Anti-Factor D antibodies are selected using a
Factor D antigen derived froma mammalian species. Preferably the antigen
is human Factor D. However, Factor Ds from other species such as nmurine
Factor D can also be used as the target antigen. The Factor D antigens from
various manmmal i an speci es may be isolated fromnatural sources. In other
enbodinents r.od @5&&@ n o} her

synt hetic rre”% 54 'm ]O'O’éd%ﬁguv‘ml'%f %%{5 he ak‘“{h?gb% ymse] gagggscﬂlplgla%gr mal |y
have a sufflemoemlwenﬂmltimlgﬂtbl and pthey inspedulel regvapeylar dijsaser-aiech oy dighetigrivacean. For

exanpl e, t hé‘der?,ptphtm&_v,vcaﬂﬁ% QIJSEIHWMdE@&Je&E h@to}ﬁlain’fbsn@oﬁﬁ'e ég/alaé@tramkema nor e
t han about nM preferab f) nore than a .nor e erably no

ef
nore t han aBBU?C%@bf\(/fRV@fome ATV BRI “4 R ‘?‘ﬁ“@ "ef?@f/““ Bzaﬂ%’i éL} 3 by a
surface pl aghipf t@gdnanesotiastde andidyns (isudd age@rehth@m@luhc@g@easmw\/@

described i mcxmrn%n.gsumggfeﬁq@i SLOEE PGS AR et @R A¥astilitzid0) | And

conpetition ass exanp e anti body may be
subj ect to Gffier @b?tﬁlr%tg?l@éb/(%4"9%‘913‘%&’8% e.g., in order to 5eval uate
its effectivenessvues ade- fhel a@@ﬁbﬂn&l of&éGﬂ‘hcﬁ&WMBlsﬂfe%dmﬁ@Mseidﬂmte‘?BEsxlﬂdft and
depend on t\r/}]s_e]ﬂag;% echm%ﬁ}n{d%%ﬁalsay T_the nz%ggg dTvli/lgteyBgsg{AﬁIB efx_llatnt nexu tlvel%%rg Ies

i ncl ude the escCri int
tunor cetd | gdewdhive GhidbiNDOFhealss aystlﬁwtlt#e%)cn inbaees ptrppme)mg@w %‘6@2‘0 fo r

exanpl e); agtj C#QQQYhquﬂﬁrﬂ%ﬁx@ﬁte ﬁllelldr”(‘M’EWE&QRQé'tlﬁ'c&Mal(nMacﬁﬁbds well as _
conpl ement - medi at ed cyt ot oxi c (CDC) assays (US Pat ent 500 362) ; and in

vitro and i fFPOYYEIsEe ayfée {ids drfigpsyy ‘%(‘3‘??@1“6‘9\’/”1‘3 e H‘tolg‘f"?lt%@ Fc¥or
ant agoni st Sexudative, form -EDAISIDI’ ReMich sinomit bitddesds atddehortiiiat dCdV@iClaaYp&melamﬂ ar

epi tope on éd%f}/ [\/‘?s dci&n f)p lbn tllne rgt%Aq?s_"tg uid alg(ﬂi)lfl(;od d &Exﬁﬁét\o@luge KJI:HcgngatﬁéﬁymSUCh as

t hat descri oratory nua Bfprl ng
Labor at & y, sciEdn mmixwlmarv@ln@é{pmuwwe’\mg\slssh is ysaply |3 @repHTOr efrcpractytive AMD %

Al ternati Vel c&RhIOPR ptBRREATLf nbhe@uidaid® AVES ik Rld Brﬂsemmseﬁtl{l’m (1995) J.
Ri ot Chem 270:1388-1394, can be perfo eternmn

med 15%.0 e
ant i body bi #AERF WRThY PR PigPent HiPapagen b present. &?’Wq%“eﬁ? fng?”rerécstla'ed 5 f‘ir]rent
the anti - Faattoe REE @rly inbodd esl agr i@ edretha@d ofigbwg a uni que phage d| spl ay

approac h. The apﬁxr Bl%gﬂt 1‘1@Xt$on\§§exf ga?lg %(I;n@grhsotﬂe t?gatn‘%)(tr@)tf E’igﬁ hs% /@@15 I 1 ‘Rg)ﬁ g p h age

| i brari es based on , e5| ficient

di versi £¢ escwgﬁlﬁ?’ﬂ'@faﬁeg%‘ﬂ AMib sy 3 GREDp‘F ‘él}?mt”ffr‘zﬁ‘b b‘éi?ﬁ‘i“&ee‘ga‘i’i’é\ﬁeﬁilg t he
di versi fi edaN@ih 85th §c8 @B tHe cyo@h @Gt v@al @buitg 3Mdizd at @teniith oetiseme !Mg‘eh hi gh
20aff|n|tytotarqet Factor. D anti and isal ati

ant i bodi es. druse(eg zﬁjé?)a?"lteé‘s“cﬁ(ast‘ﬁ"és‘g‘i‘fa?b dr “&fi“§fff’)a{verPP§‘?ﬁ%§f§Sf’8a i g%)émfe’hc')cund f or
exanpl e, i NaMPRAGRYRdtaidespiabihiosiaett cbes enbemnacla, or 2(38mbination of thdse (Em:'goxas pect,

the anti bOd?yMc]?b@N chx 15 stlchon?u;%redg l?’ef{l\ﬁit))qQS p% Wr's‘i(%F%%%s%Q% CﬁghM%nt accessi bl e

and/ or high lons in at | east one an anti body vari abl e
donai n. ZSonEEOWrSCLéﬂ“IZdt@ﬂC?‘B/Dhe CDRs can be nutated using the nmethods provided

herein. In some @peduMBAtiS AMD (BY:iikEs “wet” AMD) is characterized by a visual acuity of
20/32 or better and no advanced AMD (GA involving the center of the macula or features of
choroidal neovascularization) in index eye. The fellow eye is characterized by advanced AMD, or
visual acuity less than 20/32 attributable to AMD maculopathy. Typically, high risk AMD, if
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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preferable to generate diverse antibody |ibraries by nutating positions in
CDR1-11, CDRH2 and CDRH3 to forma single libraly or by nmutating positions
in CDRL3 and CDRIT3 to forma single library or by nutating positions in
CDRL3 and CDRIIIl, CDREI2 and CDRI13 to forma single library. 30A |ibrary
of anti body vari abl e domai ns can be generated, for exanple, having
nutations in the solvent accessible and/or highly diverse positions of

CDRI I I, 12 Anot her, .| , i ng

mutat i ons 1 RORRE T Co b Sesia i i Bl B A SERELANE RS "D 1
conjunctlon@mm@h‘@a&ﬁ)@ﬂh@WWW@m@éWéﬁéﬁ@nB%waé¢§f@?m&@§@?ed affinities. For

exanpl e, after QngkRn mfﬁmf)@le&ct@fH @ﬁh?ﬁﬂirﬂﬂp}ﬂfn in@a¢Mted Ram e Hitksrat i es for

binding to a target anti i ght chai.n i brary can ber l.aced into
t he popul at i“ﬁ'ﬁ'dk‘i‘?ml‘i‘%véw Ag’f%‘?“ﬂ/ob?%g‘ewga“f’ﬁrm ?ﬁ?f?ﬁé‘?mfl CO“ demspt F eéti'on to
I ncr eases t haaykddithAp/@fV. tihiexs bdem gteanBy reported that cﬁmééleqnaﬁguy I-I @I‘H) br ar y is

created by suybstitution of of gL VAKLARE 33359 aC| ds in
t he CORM re%:ﬂy rph‘?sm he vtsaf];of §abt§l ng}gg&rfbgﬁblgﬁ SkaO?Agﬁ)e(‘g\l/ (t: alsn seéuer%ce

resul ting | 2895r y cemmoninotphin £FP IR AP pasdrendpitnt B’dﬂif‘sg‘éﬁﬁ’éﬁ Bals 0 Ggfar el n
t he sequencgiadi Vesulk tdkedemtiftf (HARmbA ¥ al., mchwc;ﬁmm U&gn(mz)afzzvt ‘a2 heavy chain

ol N AR T e
~aci ds ofio t he chramewming & 5aht hebodyma s @@(ﬂ@%@é@lspﬁeﬁ@rdwymmtlﬁbwabfr ary is

created by Mm%tzbh%h@m oirc;% ,),m?tl15(@ﬁxlo@lu@§199a§l@gavs@fa uhgmheavy ahal n with
am no aci ds encod \f sejt is used

on
to encode a’¥d44io @%{%? §?ﬂ‘*o‘éﬁﬁhd‘"’a€f@’§ ?eﬂF’ @\(/4817 §/O %%ggogf\&z(eﬁ]ésseéqpfé'gl tions. An
exanpl e of apmmikdgaBUEtBDE de01gayentdnatal j Bn. USBhubedc0T4(LIOHE&0VHY t hese

substi tuti O Foniedd rég?ﬁ%sﬂ h&\?ee?se& %gﬁ (IB\{Nx dﬂ)?.Sl!iiﬂ Qﬂ%&ﬂﬂﬂ%é’i@%@&éof a

library is creare resi dues 95-100a with am no_ acids
encoded by w/hwwammmm@dmbh bejwges rnaﬂﬁrs&kéﬁp@oeméﬂf?l%sdm VORI i de
?%{/K; gaE N:\IS]OHLSSI%I)IJCI bf2. F92Majg®@<%t|aﬂguﬁr$‘%&ﬁck53uﬁs Yint M0 II&HQOHIH) 16094 Ezloes);: equence
n anot her i brar Sybstifution
of at |east 2;"r ég?tﬁ?féé“a@‘%‘s%ﬁlggaﬁ‘gﬁggﬁ‘ﬁ@ aé‘@r“&i’sﬁ%&(ﬁ%é f%g%9/69¥ﬁ “&hd NNK
codon set s. alAamex apiphieolof30an 197082 GLIQDMIG] e mhrket IS, vﬁmqusmmsleﬁworfs or

creating the %6%1%?%2;&&% ; gﬂﬁ)? a@mmmﬁo@wmc@mgmm @dé&'berfﬂoﬂ)
Anot her exarrp onucleotide set that is use ﬁg‘ﬁatl ng these

substi t 8t i ofMdaicrskyst 4l swgra b{@lggléﬂ%leﬁ@@’ Kenrylp ot aby by v ’%)‘(%%?16@005 P fabl e

ol i gonuct eofhdl& rA8gHIE MR IEARREOEE 6 (wmdetbly syn®); SDbd1Rek nanket he art
according tg_the criteria descr not

di fferent CBRP! %35 'H@%P‘Q’h %ﬁc%"cﬁ‘}tzbq ﬁg%ga“‘i Sln ”é”oﬁg e h ngf??' g%?ﬁ %llr%%nl Sider s
20and to i solpattet iitodesiffigrpadensarhp erteyarocful@lplgqmpe@hdaffh@l Wraﬁt}fé“véfm'ltlé‘ﬁ’gt hs of

CDRI 13 gene & thkbistRe thd HHNRVALHHS sudthi RaughD engt hs
di fferent Jx@%ﬁ%ﬁr@e@&h%&l@% gesxglenér atlsede H?f1 dlrve‘r/5| toy étén be expanded by

usi ng NARK, EWK and NVK codon sets, as well as nore limted diversity at N
and/or Ctermnal. Dversity can aI so be generated in CORHL and CORI - 12.

The designs of COR-H 8Ptg¥a]étor§a2t§>dl versities follow the strategy of
targeting to mnic nat ) repertoire as described with
nmodi fi cation thafhefroeuisn hdnan dilvdss i pipdystireand hsgoeni-Heelpdhabedsst he nat ur al

diversity tpag QFﬁX&t&H&og@eﬁérgﬂg annbodles aFlecscﬁbéd@x{ ﬁb& Mctiunin @Rill];@mo gaatidnk.pl e
|i braries can be construct e separate s of H3 and

h dj
then conrbi ned t PA¥igiaglegD P‘B‘Po‘b"ls ﬁ’iﬁé? %"‘etdé’g‘f‘%? lgj’é'tc"' ‘éﬁ‘ﬂo@’é & “’ed%? ETRAR R

| i brari es c#&facies. 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
mammalian 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 Kq value of no more than

about 5 nM, preferably no more than about 2 nM, and more preferably no more than about 500pM.
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30be pool ed and sorted using solid support selection and solution sorting
nmet hods as descri bed previously and herein below. Miltiple sorting
satrat egi es nmay be enpl oyed. For exanple, one variation involves sorting on
target bound to a solid, followed by sorting for a tag that nmay be present
on the fusion polypeptide (eg. anti-gD tag) and foll owed by another sort on
target bound to solid. Alternatively, the libraries can be sorted first on
target boun ol ce h t t ted using
sol ution phggét%g) r{'ﬁn 1S % ay F&hcre rmmedtb gsu(%flaé‘é (?agmg\r?sgl?a:;]% 3l ]gs:ég (th%g%sﬁge:] tigen,
Utilizing c@hﬂmowaﬁsiam§eseiﬁbedlmfl?rxemém e%m@iﬁgd mlhee&solt;w@ﬁau% FAgrand

m nim zati oeo,,g)f;‘emﬁ)ela@gsl(&anS)q&leyanlyleghl y expressed sequences and provi des
for selection of erent thh af fini 2%5 clones. -19- High

a nu
affinity binders® lFoofr}‘ ?’H’z 1}’6{1’,\3@5? s ReFY Y DA et § SBPYEEY from t he
i braries. Ekvamat IltngfedIW1®BSBbylella!mutld‘] e;ucbl{]aés]ayslaEe knegi Dithede erdeisad odbgereer acy
about 104 t & %Q}Sang £ eg?e@r]g f&l l:x H&Qy rﬁ?{ﬁrﬁgléﬁmﬂld? E-E ﬁUVﬁC Wh%%log?éavf d(er mor e hi gh

affinity bln |2|n% rari es erent pes of ‘diversity in
CDRI - 13" ( eg destiideq inshervganmss belpwnympr gsH gvppdehifitipn a%S%l@étd?Sﬁwe%f" WPnders that
may bind tosgobchs e empRR bitBREefthdent &&IIQQ?tot@ﬂ&tyQﬁDCC) and complehﬁntanot her

enmbodi ment, ! m%'dn!ité(Pcyg[ozlc%[(tCng gs?'arﬁ!c. &%Ment@ 5(ab V%é c}zy f;o and 1n {nd assay 1%P%P?S

CDRI 43 regi ons Is”genera errbodi di'vVersi
gener at @l uml%gfoald%«eéfyllretf‘yctmedn@emdtﬁs of 1-13 reg| ons and using primarily

Codon sets XYZ apfcdNo0hNNSs wll-réhl}ﬁlﬁlrtJ)Q rtQ@Qrclﬁﬁopt:Qﬁ %th‘é&l‘(@gﬂdrﬁdhw dual
ol i gonucl eoti des and pool ed or ol igonuel eoti %can be poal e% CO(S?beorm a

subset of 10Meet decking s siges fpalescgped gt S el P T8
agai nst t ar geborllebordory,Gdstaliévdand Cacid @snei( 88)atae e forfomenuhtdnpliehs epibge can be

screencd { OhSAECLL LA ANGCRLLE R Yiobglni ELl B89N S0s E8R RRBRAL o1 LY.

the clones can be %creened agal ésired target antrgens as
ot her ndht a@gjé&ef'@mwlﬁ@ﬁéheaﬂ*@é@‘t‘fl$ﬂﬁ@¥@l)®t%“¥¢?é‘ target NRP | antigen can

then be scr een_edpfigfefeﬁr&fdnﬂio@l)ﬁelltﬂhei@{x—mﬁdt&@ AlitddicOge eeazp&&si.@aqmqﬁtphase assay

or spot conpetition as ff|n|t bi.nders can.b 5fromthe
M brary a1 Fiages Bt s2ietss i 58 el ar MhedandfeFheld b nuer <
can be r eadsihgle fomeeiodeah pdese, denign bisdffieisnt diveraititsivgbm vhiiahidnigaifis, dignef s i n hi gh
yield in Cel)(ll%pgﬂldgsq{dﬁng tlhgdl%?g@edelmggIdm?ﬂrtssselehtton Wmh&tedaﬁ§ﬁoﬁ@p\kﬁl [’1:1(91 generate

libraries wt reater diversity In ngt CDRH3 regi on. For exanpl e,
it may B% d@Cgi"Fyé‘l?)'la@e‘trd“@'é?]@}“&ﬁt”eﬂmld|‘SBP‘a‘?“|Oéé‘e\%i‘“tcﬁd(‘IERP‘B@ fegi ons ranging from
‘about 7 to 19 anben@s aGhddhage display methldgbendt fduid, fof edimpEein svomsababeglbfishe t he
l'ibraries of) thg e %%Odl ments are readily produced in bacterial and
eukaryotic celrfe cu ture in high yield. The vectors can be designed to
readi |y renove degquencesthsutihodadibgidstags gensiated by moatingdhopenhaceasplonent

sequence, aQQ/opﬁ.Fmpd,a&lQ pbg?n&.gm%t &4 onk eek%@drsaﬁ%egosamz Borlir0\SbHEordal e
production of ngth anti bodi es or anti i ndi ng ragrrents in high

yi el d. 25A 1'FBP5T S if PRt psgethsaethors mﬁﬂéﬂe&nmsfén%%? Ret Wehb% | brary
cont ai ni ng Mafmaaato PN 5d dmsseeﬁnb&tyhmran@msnutdmg poei¥iaizl €IIDRCORHCHKL 2, CDRL3,

CDRHL and/ of O‘E[ﬁg%g ’hbralry yy S tmﬂgdsmonsoxn%D?{ﬂ?ggi éfﬁﬁ 3 to fbhngPE library

i's conbi ned WI e cont ext ani zed
41)5 anti bobtvalsecfwen%nwwhowzr?%lﬁ A CRBHAG RIS 2and GBBHE Ich@rgl a@gle29 30, 31,
and/ or 32 um;n;}g predeterm ned codon sets. In another enbodinent, a library

with rmtatlons to.the
A hbrary of antibody variable domains can be generated, for example, having mutations in

the sofvent accessible and/or highly diverse positions of CDRH1, CDRH2 and CDRH3. Another
library can be generated having mutations in CDRL1, CDRL2 and CDRL3. These libraries can also
be used in conjunction with each other to generate binders of desired affinities. For example, after
one or more rounds of selection of heavy chain libraries for binding to 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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30CDRI T3 can be conmbined with a library conprising variant CDRHL and/or
CDRI 42 heavy chain variable domains. In one enbodinent, the CORII1 |ibrary
is created with the humani zed anti body 4D5 sequence with variant am no
acids at positions 28, 30, 31, 32 and 33. A CDRH2 library nay be created
wi th the sequence of humani zed anti body 4D5 with variant am no acids at
positions 50, 52, 53, 54, 56 and 58 using the predeterm ned codon sets.
The anti - Fact or ed. f. urt her
nodified to gene&aftglreTM 299%%,85995&? B}’ QbMu‘BE(LJ?Qﬁ%?%%BS %ds gﬁ%gﬁﬂmg&e}]}ﬁ cal and
or bi ol ogi cafidspr bpePRibssioye therprinblsseonr! tinertysin Seewe?ee Theyesuisg Byaysed i s
a bi ol ogi Calcan@@ﬁtény 4 ﬁlyraﬁﬁiaa}iﬁlboaﬁ@q@ﬁﬁeé Raghyin Y tRMncddivtay ablivariiZithe has a

bi ol ogi cal ?:@z% y in t he assay of choice which is at |east about Wfold
better, pre [epon el heday hbiIv¥6 fol d better, nore preferably at | east
about 505fol d belhberaspeatidic Blonetsicreed athekeast ofafsdumanlRarfibddy 405 s@BO<, o d
better, t ha@l ’J)@s%cg}ghcg loptgé ﬁg'lke\\/@lq{tdhl\i/]!o dyx((ijs%ff thE hﬁndﬂﬁ&@ﬁ&bﬁ@ﬁﬁ@&%ndentheﬂ?atblyas say.

For exanple nti - Fact or antib referably has a binding
affinity fofheRimmy el Psssuaftmur*@*a%fﬁf 1?5%%&”6% 1P odithe P%ﬁfj’é’r“ wigamingpcdy vy at
| east about eRBdeli &) aie SVKemege; wiarEie the Dekes@h by isatedlt@aside abd uf vabiht froine
tsf']reoggﬁ{:h nggg?ﬁbr evetr)g/one 1pf t?fﬁe posg'?)nesn t pna ext'lmgﬂﬁo ﬁl%lxgdolggcrleof (Pe S Jltl% g u?ehﬁ ﬁnger

t he ant ithodiregingtham substiitipns fe)m@ lseatlhdsenwmvéﬁf’@@ ubh aeme em’w‘ilﬂb@dwa 2’0@125 To
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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 eluted 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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mut ati on per se need not be predeterm ned. The al a-nutants produced this
way are screened for their biological activity as described herein.

35Normal 'y one wg agfﬁk%aermtne@gmmm Ogel\(@an%yta@stew&na mm%@ as those

shown bel ow under ead |ng referred substituti
subst it uti oh@iting diyprtityjimthaHEHa Frgien F‘??rebieb‘l’eéﬁ‘ie%%ﬂ abeyt 14 {Onyédeana a‘lfwmﬁuf'}?ge
affinity), H’nwerﬁ%@vmb&nm igl affmhgzmlg@ss Udmcgrnb&aesadth"demmk@s yf

substitutions n r.t es ed bel ow
in referenc etrétyé{‘r#%@ A& Hm’c'lnéi) Ivg Qgﬁe‘mv Cfe’? %Oalﬁ%lae yb ‘{]'ﬁ tha pr e E]Dmg? S

screeneds PiiEifre prtdpos ubstittattigons are |isted in the table belom1 Origi nal
Resi due Exenpl ary dl@':l’lpxsetlﬂbg&mbr@ Qﬁxblp Fy%t‘sﬁtgrgrﬁ:gw%*m% sll H]tdlﬂﬂﬁ Abryit Ak C‘I’ﬁ{tlﬁ | ee;

'Te val A grcg(;lcli\?s 1s| g%x?ératcgdl Ii]n thg‘gri;l]bold?;rlsent dxvellsxty in CX%{PB is uenex ate(l 1¥smg a va1gety of Engt p (3)
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 affinity 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. 7

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 4D5 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 CDRH1 and/or CDRH2 heavy chain
variable domains. In one embodiment, the CDRH]1 Library is created with the humanized antibody
4DS5 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-



gin gin Cys (C) ser ser Gn (Q asn asn Gn (E) asp asp Ay (G pro;.
alit Hs (14) asn; gin; lys; arg arg Ile (1) lea; val; nmet; aia; phe;
norl eucine | ea Len (L)

20

25

35

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
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 I Figure 5, and in particular,
antibody 20D12.

To generate the antibody mutant, one or more amino acid alterations (e.g. substitutions) are
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
233:747-753); interact with/effect the conformation of a CDR (Chothia et al. (1987) J. Mol. Bjol.
196:901-917); and/or participate in the Vy, - Vy, interface (EP 239 400B1). In certain embodiments, -
modification 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.
Sometimes, this may be sufficient to yield an antibody mutant suitable for use in preclinical trials,
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
antibody mutants can be readily screened.

One useful 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
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.

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

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

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

| eu; phe;

ile;, val; nmet;
ile lee Pilo (F)

ala; phe ile Lys (K) arg;

| eu;

vat; ile; Ma;, tyr

(S) thr thr Thr (T) ser ser Trp (W

10

gl n;

asn arg. Met (M

lee Pro (P) ala ala Ser

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) gln; his; lys; arg gln
Asp (D) glu glu
Cys (C) ser ser
Gln (Q) asn asn
Glu (E) asp asp
Gly (G) pro; ala ala
His () asn; gin; lys; arg arg
lie (1) 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 (¢) the bulk of the

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

properties:
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tyr; phe tyr Tyr (Y) tip; phe; thr; ser -T- ile; leu; net; phe; ala;
nor | euci ne phe ten Val (Y) Even nore substantial nodifications in
t he anti bodi es bi ol ogi cal properties are acconplished by sel ecting
substitutions that differ significantly in their effect on maintaining (a)
the structure of the poiypeptide backbone in the area of the substitution,
for exanple, as a sheet or helical conformation, (b) the charge or
osi de chai n.* NaUMERPFPERENPFREer BEMHLBE S o i vided | fto groups based on
comon si de- chai (@) prtopetapigBc: cys(st) thhyshr gphobi c: norl euci ne, net, ala, val,
asp, gin: (4) bag KORRH DB e (5 reei dues that infl uence chain -
orientation: gl y® Ysiehisdpyare
5 (5) residues that influence chain orientation: gly, pro; and
(6) aromatic: trp, tyr, phe.
Non-conservative substitutions will entail exchanging a member of one of these classes for
another class.
In another embodiment, the sites selected for modification are affinity matured using phage
10 display (see above).
Nucleic acid molecules encoding amino acid sequence mutants are prepared by a variety of
methods known in the art. These methods include, but are not limited to, oligonucleotide-mediated
(or site-directed) mutagenesis, PCR mutagenesis, 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. USA 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%. Identity 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.e same residue) or similar (7.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, if necessary, to achieve the
maximum percent sequencé 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 activities 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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expression. DNA encoding the antibody is readily lsolated or synthcthxzed usm g conventional
procedures (e.g., by using oligonucleotide probes that are capable of binding specifically to DNAs

30 encoding the heavy and light chains of the antibody). Many vectors are available. The vector
components generally include, but are not limited to, one or more of the following: a signal
sequence, an origin of replication, one or more marker genes, an enhancer element, a promoter, and a
transcription termination sequence.

| 8 Signal sequence component

35 The antibody of this invention may be produced recombinantly not only directly, but also as

a fusion polypeptide with a heterologous polypeptide, which is preferably a signal sequence or other

polypeptide having a specific cleavage site at the N-terminus of the mature protein or polypeptide.
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readily i SO' a't e Te qwa 10Xc0m %Reni %ﬁcq n&%ézcngr &W&ﬂﬁéx@@@lon péc%ﬁ%@@?@() c(rﬂ'mg , by

usi ng ollgone est 48" probes at are ca bi ndi ng speC|f|caIIyto
DNAs 30émc@dwngl<>tﬂh/é36ﬁ@évw hﬁ@@}'% it q}?fa“’éﬁlﬁleﬁ?/ PEIMOfeRle anti body). Many vectors
are avail able. The vectigy cmwﬁ&og@ﬂ@,{fal ly include, but are not limted
to, one or nore of the follo uence

replication, ond BFssipry W?‘%é?cgoé%ﬂgscogﬁﬁase? SAnCsr axTo"’lerm%ﬁ%%%&%tSr?i noter, and
a transcri phirbos. 'fmfomsalatttuomgcanueﬂmetemﬁhgméIcors°@q%ém}@ teatpeite Atot85 The

antibody of  t; PJ Z Ieﬂn ?cr\fﬁ 9&).1 dlpe%oggxgg%ﬁ&dd’y@%mdaﬁpltﬂlnb'nt ARburhky directly,

. but al so as

g a eterooous$ Xgegtlde which is
preferaBiy %?ﬁS"Flgr?aIOY bﬂﬂé)‘l@é‘cﬁr‘“tﬂ?‘ﬁsé’r"t Faila9ls SpY OBy c & NHEET i ¢

cl eavage swneocmigxié]ﬁnl&&caﬂﬂbwsamz the mature protein or polypeptide. The
het enl ogous si gn(?gcxalr@reo ce sele ted r?sfaertﬁtu)Xrest 1(9%@0&1&%&0%“3 ﬂx@s%@éi@' Zed

and processed (i %eéecbons “Srgr e host cel

pr okar yot i chahastuceedfilly thisét mdbﬂnﬂmthenel@@g@m is7e P@ﬁ@epw’@@mﬂfﬁll%g 148 i ve

ant i body S'r&ﬁ?&kce&aﬁﬂt‘ﬂﬁs&&%weEl@@el&tn&ﬂ@éxm&p%ﬁﬂﬁ@é of SuciS URASkant dle@Bn B 1R drugs
prokaryotic si sequence sel ected, for exanple, fromthe group of the
al kal i né® pWﬁ@?ﬂ‘ia’t ‘a%cépheb‘é'l‘iia‘éii dibHelemYCin hy or heat- stable enterotoxin Il

| eaders. For yeaslothsesuafié ﬁﬂ?.mtahle sd’k&tab!\i&aﬁkblgmmaﬁaqlmmdb argalyosdybat smpbls titiet ut ed
by €.g. tldentlié( eAs enl\slgorn;[ eten tot euﬁr(he aﬁnbfo rllu relc Ll?@%’h au)ﬁﬁfk l-t'f@l/lmrx.tgne

Sacchororryces ata”“l?fc nmyces a- ers), or acid phosphatase
| eader, thém@eallnbﬁlbalme!gﬁ erefoﬁrm‘sﬁreléleprll@&:d@q*a“%P“*t“h%ﬁ“‘ésr tlsasingideR@iPed in WO
90/ 13646. | it TREBR b &2l expr ession, manmalian signal sequences as wel |

as viral secretory |eaders, e e herpes si X l,, are
avai | abPe. The deAe’iﬁﬁP’esﬁﬁ%‘ab ‘é’@ﬁ‘?‘é‘@)&‘? Qaf%ﬁeleﬁff“@%e agr;eafggdéee f‘thfgr?lé)éﬁgrl}g & r ame

t o DNA encatliongje frdngfomnihis bodylture medium that contains methotrexate (Mtx), a competitive

25~



(it) Oigin of replication conponent Both expression and cloning vectors
contain a nucleic acid sequence that enables the vector to replicate in one
or nore selected host cells. Generally, in cloning vectors this sequence is
one that enables the vector to replicate independently of the host
chronmosomal DNA, and includes origins of 15replication or autononously
replicating sequences. Such sequences are well known for a variety of
bacteria, yg Blst O@BQFN N ?l% 1aTJ]1%stQ£ll»%eﬁwqg-tyﬁeemﬂ?lgﬁrehﬂgyeﬁrlsQﬁ@ dtiRsepl asm d
041622 is sul for E?an}ne ative bacteria e 211 plastnid origin
is suitablém?%¥°V€@§ﬁ9)%ﬁ&“%%ﬁ?ﬁﬁﬁ‘ TRt gi ns (Sv40, pol yom,
%genovi Ir us, VSV AernBRMY, l‘aﬁteelld&ﬁftid\hlarfy@mdﬁhﬁ mwmghsvmtamresddgmommmM an cells.
nerally, origin o ion ¢o l'ian
expr essi on tr\a/nesg)Pxé?d ng(it a“ng{?ﬁgwlgh qgﬁlce m,o i an ?ﬂdv Q}bldQﬁge otel ad lse it
conta|nsSthameawhynmwmﬂbmewyas%mmﬁwuﬁé¢é@hﬁdwﬂgéﬁ@“déﬁﬁbﬁeht%Eﬁﬁ#@85|on and

cl oni ng vect of Sl B AR Bhdhnify S€le&oh dé%ﬂt‘rﬁ@l%%ele@ib%drl@e’? feelsansel ect abl e
mar ker. Typi cal sel ection genes encode

rote th t
o anti bi ORPEESiSPS Ut MUP Ot ISMrE g, Bt &1 11 Fris RS Rt N0 WS r exet 6.
or_tetracycllnefx@h&maa&mbegma&rabhm@ur@phmplgﬁdeé%mnemzwestamdU@y7supply
ori i cal NULEIERLS oN0Y1AY kAP 20T H AATRAGHo L] Brecton Gruke G HRRE

encodi ng D-al ani ne ne exanpl e a selection
scheme ift i |5rgiasf veastiockinettes shiipves groyingmpierksn. for eﬁ%tlc é@F? Nﬁ%@éﬂ&%ﬁ% t hat
are succes SJBbHSkMTI)I@MBCUSWEdTIWpHQenae (ff@fe%@leﬂgﬂuﬂleg’%ﬁlo&rcadg&ﬁ@naah@r otein

f d il 1 Ex I
conferring dru é{%f ang gfl[sczl(\f? ?r}]esﬁonalgngc f? Ejgtecém%lmglsté a¥1onebl¥)glow i Ith%rz]tbsreﬁcgl fTEN. anmpl es

of such domi'®; Heo enolic acid and
hygr0|nyC|nnmﬁﬂ@bh%mﬂekahwﬂedbEMSVmuabh@A@éCé@6éhhé8ﬁﬁﬂﬂe%§uﬁvﬁmﬁﬂnhal|an

cells are QQQQ@N&QQEbgggp&gL&@gmkdent|f|catlon of cells conpetent to take
up the antibody nucleic aci d, such t hym di ne ki nase,

net al | othi onei nta2ddjign vgofors %F‘éﬁdé’i"&%‘i‘%ﬂ 6p‘f“? ?ﬁi’t‘lér pr’?é‘l?“éille@tl e Yenes,
adenosi ne d&amrm.aﬁcﬁpfmw;tohy@eyed@gantbmmwb@s@,ex@ésaon IGEofor exanple, cells

transf or med 1c\>lguct10 othrecoDEmant cﬁfeclhenqtslnovx%s 250k ﬁ)rr% lfcf{s S{/al{ &ﬁﬁg f(f‘?@& by cul turing
TUrture med: um t hat i

all of the ‘transtonnants contai ns net’botrexate
(Mx), a cofipéctiodoges:1¥n tsagb mU§*tcomzf eYD)IeE}SERveCmfﬁ favmr@mrl PhhduppsambEBr  when
wi | d-type Dlu;l;lléf‘)sel uth mm%j%quuktﬁal Ens gﬂ]&@ﬁ@r@mj@f@&@ilso@\é@f Msclo§dTFlegeld. |1 ne

deficient in Al ternatively, host cells (particularly

wild-type H&%ﬁé&ﬂﬁﬁ?m@%ﬁPé?% “’andogenous DI TER)

(iv) Promoter component
Expression and cloning vectors usually contain a promoter that is recognized by the host
organism and is operably linked to the antibody nucleic acid. Promoters suitable for use with
prokaryotic hosts include the phod promoter , B-lactamase and lactose promoter sysfems, alkaline
25  phosphatase, a tryptophan (irp) 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 transcripiion 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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transfonned or co-transfornmed with DNA sequences encodi ng anti body,

w |l d-type DTIER protein, and 5 another sel ectable marker such as

am nogl ycosi de 3Lphosphotransferase (APH) can be selected by cell growth in
medi um cont ai ning a sel ection agent for the selectable nmarker such as an
am nogl ycosidic antibiotic, e.g., kananyein, neonycin, or (418. See (IS
Pat ent No. 4, 965, 199. A suitable selection gene for use in yeast is
the trpt ge AL YRR ofpRlid RGREREBLEhoBhcosd 1979)
Nat ure 282: %S}e% glwspho%] Wele}%en}{%?% }(g\leas a set ec%loopn mar k erg?ér[’ggr]rﬁotsant
10strai n ofisopenss a"ldablquwgset he ability to grow in tryptophan, for exanple,
ATC|C INO 44076 thheP@P &pl%motl@nﬂﬁchl(dfa%?dz&lbl@ﬁlﬂﬁbtb@ﬁav&';_gtlikzzlddxﬂ_d’ﬂlel aWaGﬁgal’life of the
trpl lesion in the ce enone then prov S i ve

envi r onnent"'Y F‘ptﬁéf‘é‘fﬁ%ﬁﬁ@y %rf"‘éitﬂé‘i”lﬁlf’“ﬁg T'BRe BYMEF O A h" hAFHe’ o Bl dIOl’%enaseof

t r ypt ophan. iscBytnahtoare Oy geid ghuPhatst, |d@gr@mvey@a-s¢s a§p¢la¢drmf11(llAfb®® lm;abalzszu or 38, 626)
are conpl en;ﬁe!-tl}llgg opé{n, lé{;ﬁ\m]degydgg:ﬁlgsﬁhagaet@ﬁyjdn)gen%s}aeanhgrﬁ m&G8GensibR I} nAMLL LI ON,

vectors derive circul ar gd asmd /1 can be used f or
t r ansf or natﬁ“@ﬁdl*tﬁpswtlﬂ’gﬁy@? SHitplegrectereapd peomolgys s ey i”“i?‘%le§pl°s§;{?l" BYBFEEsi on
system for deafig-iSERTGSPr VabtGhiiadrsafso ﬁlewarmga@ﬂm ugdwith ghaytposiortswas report ed

for K. locus. Vq\nu C%ntlaBﬂ§Cl’%tl£l]él@ o?no\)ectf?rs 91/ x;?rael N h%g% l§ 1s]t%$(rollt§} iaopleﬁmmél btyl - copy

expr essi on vect 61's feconbi nant hurman scrum’al bumi n
by i ndust r i mémadry @famsd Gem thlezq‘fnwesrqﬁrvry‘é%“ql‘faﬁ/@‘)@m(‘j'“l?e@wlp(i? CRE.G4WEVIE| eer at

al . 20(199 ](lucﬁhsof(d-gﬁcmr[@l) Q)g\yincgpagﬁ&ngés alihiVeh BE RO rcthxQéEﬁBﬁ:ﬁﬂta retrovirus,
Expression and cloni ng vect O‘IF ugual I\y C%g(r ‘pl mter t lmt [idiS

recogni zed bk}at’f’ﬁ%"h‘(ﬁt‘d BYGRARFTERY 210 émi")% f 3’21(1" ef?mcf)gf“s' THE “aht i body

nucl ei ¢ acigomdRronpt B¢ Htis pioiatbl @ af EMuuebwirt thomprtaikamyiettsbock tnsteisncl ude t he

phoA promot er ., 13- . S s systens, al kaline
25phosphat aps(l; ia?‘ L@St‘%ﬁ%% mgglé\gﬁtﬁ%&eﬁgggﬁ%g% and hybri g%\Fromters

such as!the tac Trh? 6%?'@&“6 Poteios Pt} 8V irgsrigs e s Biett t"Pté‘Pedp‘be‘ rs are
sui t abl e. P&mbneﬂ’ra%mfeﬂﬁ 13%@ chilaifard 140 @iral s:y@t ﬁﬁ@héﬂu&:ﬂ ke ihm&iorteaiyn a

Shi ne- Dal gar no D. ence opera ke th
! 9 promote OB’P% ang é'l%e&ﬂ%\ﬁlggg converX ntl o tan%ed hn (ﬁll%trﬁng\c}galgmglt €

anti body. are ot es tually al
eukar yol i ¢ genes fhray@essing PVA firi igdmmadign lowis h&ntgalneéﬁwa?mptﬂ%hmtl’éw VBgottip 30

bases upstr (ﬁggkcfdr WPt IQ% i[’!](; o) WB €A Ho@xﬁt%t@tgﬂ ot 1@493&1‘5 isABschitth b @b adientAROt her

sequence foun ases upstreamfromthe start of tr I’lSCI‘Ig)tI on of
many gefes 4@01597?(]3[‘?@%?%5@@%‘6 B e MBSO Y @n SERIESHO T SBPde RO he 3
end of nost Mﬂmﬁ@stelca;sgmeﬁe eosauarafmsrAAAe siege ponetet frvat helaysidbgext fres. si gnal

for addition of .t sequence. All
of these s e&l lfé}z'i évelgy g\?xougsam mabYuus ong{éamt]ma‘?' relper??%n%g tgﬁ' %&%ﬁ%&%&ﬁr essi on

vectors. Exanples of st abEléﬂameoﬁmerﬁrrgmB@auences for use with yeast hosts

include the pr Onﬁﬁngcfrﬁtuin%rf a%ﬁ% &&Q%gh@gh% 'roath?s nlﬁjeﬁtﬁ)ﬁ@y RihPbRaF o iyaRhyt i C
enzynes, such as enol ase, % ycer al dehyde gf?}@’g te deh dr ogenase,
s

hexoki naSe, NESAPTAPAtsCriRecaa P BERST %%‘&“Ccp’ﬁ%@b}‘ﬁﬁ ﬁ{gg*ge uencesare now
gl ucose- 6- pliesphah aminsioMEEas@lobE: hosphiogiy edaateimudane]npfirvire i nase,

triosephos ptn)@itewe er, Ioﬁé) WSS en}BnceﬁQ&!x?gJ:ng@&ﬁ célﬁﬁ?ﬂ? r@%ﬁpleﬁﬁ&u@ LidgQké nase.
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 componeit

Expression vectors used in eukaryotic host cells (yeast, fungi, insect, plant, animal, human,
35  ornucleated 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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O her yeast pronoters, which are inducible pronoters having the additiona
advant age of transcription controlled by growh conditions, are the
pronoter regions for al cohol dehydrogenase 2, 5isoeytochrone C, acid
phosphat ase, degradative enzynes associated with nitrogen netabolism

net al | ot hi onei n, gl yeer al dehyde- 3- phosphat e dehydr ogenase, and enzynes
responsi ble for maltose and gal actose utiIization Suitabl e vectors and
promoters for < j | 73, 657.
Veast onnanup Gyt BaR: (FRERERSARAAL IR RS e e 71 body
transcrlpt|@nmmﬂéﬁ?mBEﬁ@W@dmamﬁﬂWHﬁvﬂéﬁ“ﬁ@%FmE%WF%”?§“EBWFWBWP@Hmthr
exanpl e, by udARERVBIHnORIAIMGEh FQM! 2 viBnaNeEs 0f hydxplesns vauech as

pol yoma viruys F ox virus, adenovirus (such as Adenovirus 2), bovine
papi | | oma vWﬁU§“”§V$én sarcoma virus, cytonegal ovirus, a retrovirus,
hepatitis-B virus and rost &meﬁ@nabhyﬂﬁ%mi@m@%hWGﬂa40 (Sv40), from

het er ol ogous m”ﬁm Uleat{?)stgzgl %}tc%hxﬁg ox%x;%esm éllﬂeeDﬁﬁtlﬂ the @Et@ﬁﬂ&@iﬁ ai@khe@N
i mmunogl obulin pronoter, from S k pronoters, provided such pronoters

are conpat i B Yrasieehiphssqukaty celydepcahed abTST’F\‘léta‘é%lPrP‘SfWé’F?ﬂfof téftsé""ﬁ?s(? not er s
of the SVAOinVideGbaaky, Qﬁmhfsﬁl?hlﬁ‘rﬂéghﬁwe@b@ﬁm@ﬂdtm%$rgarﬂsn8\l%ﬂexﬁlﬁﬂé riction fragment

2 o o RSBkl et O Bl e BRIk T8 O PITRE! 51 ©

early promo BFETRES A Jorich oGl BV YL Csnveni ently obtal ned as a
Dindill 1€ r écdmmekéct,mngafmcagm#m"umﬂ&ygsnf@m ¢ DrSerasd yresesiorty, DA araiERl | an

hosts usi ngdsté?,@,zzk&%ﬂ e mms larldmh\éﬂzfoﬁﬁs 8%, 8. ﬁeﬁ&tfmmmp dikasbos e J66714 S.
Pat ent No. fication of thlss |be in, U S

Pat ent No. Q‘(’i’"i‘ﬁe‘éﬁl‘\p@ﬂi9989)815%”‘?[’15’@%S}éssp &t ”%'I’O’ Cg@fﬁ’m'f%ffuree% T498- 601 on
expr essi on ofli chwivghospis Endos 2J4gATAC 6 DNA), iakthonghugier tmeilnt sclundero/tthé @bntrol of a

thyt ni di ne K ’Pl%? CQ{«QIEQ% ec(ndflfr omWhﬁ'i(p@\siC@b%&ﬁécﬂl(&“@ THRd! e%[nwslax\éel y, the

rous sarcoma Vi ofig terninal repeat can used as the pronoter. (V)
Enhancers el 8sntvecashepaekeitime: anscri ption of a DNA encodi ng the antibody of

this invention bMaclmltg)h%pr&&lk/alreé/&tk@@ot[cﬁnlaf)ﬁeegth&IﬂMﬂeﬁﬁﬁsﬁﬁngbyryleanzﬁBfEtI ng an
enhancer seft’:l%leb Z%]l nto the.v yences are. ngw known

f rom rTB.nTTB.| gl§ O ‘Sﬁﬁoﬂ %OSéSl fél afatgéggyeno? 1l1§megors SL%.F f.rromlycef Cer ewsza
insulin qumnm I's yeowesigrmosoremanlly bsed sieong iovendidme @ic @If?r%zrgém @ﬁr yotic
i lin). [bhker' 'ﬁ ey Iy lusedh hovenid hf’ﬂt N i

cel | virus. H@f&gpA ﬂl(?nb'em Iol'ﬂgger;enesp@{%oan@ nhanee '&or%nﬁ%alhd@k @ndsllsgﬁi h@tfemt he

replication origin (bp 1 he ‘cyt omegal ovi r us ear |
enhancer? t fieh W@WC@WQK%Q?””GM@H@ ofpgeEhogts BHsh &5 ¢ 1e l(fcébll‘lfé‘ﬂli‘&’ﬁl%% gin,
and adenovi nmzxgy{hawg@am (AR Barsik sackami YATAOB2)78INatwhlie (K8 J6/5008K0nN

enhanci ng el ems {ahum@ ?g%ba@’ltkl Operrnot?lgrlflvlz(sagﬁ%marégzm{s r%{v?“a "(E Ilh}ﬁ g hancer_ my

be spliced {"Ri%" a 'Posi he ant > encodi ng
sequence, baihii gasprieErigbyip); I%@Mceﬂrldrpdealmsﬁew (BP 2448 tVhreosprroniseser . (vi)

Transcripti @J)Iw&rfr‘z”@&@gdcf?% SRIRRDEREs JeXie5S |aMIM§&1¥OQ§ findisRHad, Bgeukaryotic
host cells &yeast fungi, insect, plant, apim Qﬁ‘ngdm,u 5 or ucl eat ed

cel I's from Sefeporfdieri @m Bﬂ’ya?df(fi’flaamds%)“g’% I"PStSa“'P "ha"é‘ qifhces
necessary for t Imnthteerlmstrtamsl rmnhe()aﬁcpn"esrsamsttglycpstyla@n anarhddyfaoardcswdlﬁloinlxmlltmgluﬂahe
tURNA. Such se AAENESR R & iR velmgﬁa cgllsqr\{c?dde ?1%‘(%115 fx %:cglﬂeNﬁmer@tﬁ%acu%%\'ﬁSI onal l'y
3", untrans?g% rel ns o yotic o .

hese
regi ons constaing a’ﬁueﬂlaeﬁtdwﬂ@' rsﬁegﬁwm@ mispighigeeet hpe gella Srop dPsFaieyRy Peadederf r agnent s

in the untr {E}Ae%@&leﬂqut)' ¥ egfph B d¥RNG), ﬁ%@@l’b@ﬂnh l@osaiiiod, tmaypmz@ne usef ul
transcripti Or} LA é%&g@nent > btehe e t;\){y 816% ofvual? strair s?on
pol yadeny| at’f'gisr&pls Y)S@ 41 656 PEREPHE R pPESsT S VEEP ST di scl osed
t herein. transfection are pubhciy available, e.g., the L-1 variant of 4utographa californica NPV and the Bm-5

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 mammalian host cell

lines are monkey Kidney CV1 line transformed by SV40 (COS-7, ATCC CRL 1651); human
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5(vii)Selection and transformati on of host cells Sui tabl e host cells
for cloning or expressing the DNA in the vectors herein are the prokaryote,
yeast, or higher eukaryote cells described above. Suitable prokaryotes for
this purpose include eubacteria, such as G amnegative or G ampositive
organi sms, for exanple, Enterobacteriaceae such as Escherichia, e.g., E
coil, Enterobacter, Envini a, KI ebsiella, Proteus, Salnonella, e.g.

Sal monel | a etg%gyoilf 1dnnzl llP'e%géS .) %e b%ht%lo’neﬁgr&rc%&ﬂ ?II & n§1€§8ﬁ’t{ﬁ% G §h| gel la,

as well as eniforms (e.g.,
| i cheni f or r(h§78) 4 Gex Hrf)ééﬁé%)eéahyha'wf Pigey 7dls (HiHIATEREEL1D): APiesS 1‘%)

Pseudomnasovweaxsmm& c@x@r ugaueetsda(w@mm%t NAPHLPYRL TS O 1), @loeskk@BliE.  col i

cl oni ng host alth uch as
2 Otols B Gy et et Ao 333 R LB ok I AR 5 e
suitabl es Thiesa gexanplkeskideecel S{VEROSTOr STCE/ERL-t BT hawmankemicd! carvitinmagels I n
addition to @Pg{;@f@@({?&?’) c%HKéalglyn% &e(ljls g’]ﬁél@g\%C%&@lﬁiﬁufﬁ“cj 1%9{%@1‘1%5\(&&19”9' or

yeast are s{i oni'’hg or expres hosts for body encadi ng

vectors. Sa¥e H&F@@ééé“%éﬁ'@% lyjegells (W38 ARRDACh dRetman s eqlls (Heg GentB st
conmonl y US@QS)arH&ﬁgnmw tuﬁblrk(WWD%2h@HIC OTICN PORY@MNE GNEher dHOMEVE) , . A

number of n?{glg gf?fg{ﬁ %’az ?8%%%6@ MR@ g elFét IFSQICQE a‘?i(q %@%%W&?p@ on %\{ %ﬂe@é&)e and

useful her OSaccharo veronyces hosts
such asjo e g., Kiostlceibas,trafsforméd wigithd ?éO\(eM‘@(BDeﬂ QXMCZZQH orgion lb&JYeg‘anlf?f us (ATCC
16, 045) a.nW)ogy @umx(ln a(uﬁll%ed?i% ’célnzgr)nonaiﬁnutm{ |§1éd|1a 1ﬁdﬁ#@@a&5i§pr5}9&)e,forlﬁ1ducmo

dr osophi | arum (ATCC 06), K thernpotolerans, Kdl na\gm anus; yarrow a
(EP 402, 226‘)’9‘“‘13?%Fﬁ‘ezﬁt“lﬁe{@{'Sf%?‘f“’és PP PHIY S 1P @S Hig3§ HPT ERGAEF ma reesi a
(EP 244, 234) Neur ospopwii)Cr @sslig [Bchwanii onyces such as Schwanni or nyces

occi dental ' s: a”ﬁH 1 Hﬁlséﬁgg%&n%dqﬁ%&h i ifellon mﬁwmaﬁpgcﬁ,e&%

icillium Tol ypoc and osts such A dul ans and A
ni ger. Sui tuadblie Chm@tm@'éd 4\'sﬂaf>'erﬂe@lh@w‘e9<sﬂ+a@§§ 1O1p iz, Y VE‘&‘S@W"’&‘E%H‘%&W% body are

derived frogmam, kq@@blmrmzxm@am mum@eamb@sedcﬁaglbwemnreuomwmel S
i ncl ude pl ant nd

0 acul ov iants
and cor r espUHH ﬁrd S‘ﬂté'i’lﬁfoé %‘ﬁ'\‘}%“ﬁ ﬂ?’f’é‘&“fgs[i E‘t"d‘gté(fnl’ YPr om (ﬁa ‘Eescrl it ﬂ‘}m &l
Spodopt er a (191ubferpeine &8:44¢ Bruarspt bl (A98D) 47ké Beshead §ypiS U(Srr% Ao t46)57 7%edes
al bopi ctus [ mHgeullb0) 76 qdﬁ% gBhL) 5%25‘@&33%%%%096\/0(8“7%@5' 5.5 @cht Bor nbyx

nmori have béen identified. Avaritety of viral strains for transfection are
publ i cl §0 avigsammebe aedgs cultpiganetia for {ig osherlls ofnyof thess Giedip Ay BSPPRGIFMESNPY and
the Bm5 Stlfe@dsﬁlﬂfnth%mﬁ& ah06d otIRYowtR RdioS Ukibh Aélnfshlﬁﬁﬁanﬁfﬁﬁmhﬁ epi¢acklias t he

virus herei n g [gs(t%{g]égshsgchg ! gi?rg% clalglvﬁgr;[la{ogﬁ@iun dﬂd hsgha%? beeréj(Euc as

transfectlogfO ‘tures of cotton,
corn, pot atI@EP%my&bmmes(;ed;lunac&nostn@mraitth»mlam‘l atﬂdmmt@Céaﬁ also be utilized as
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enbt yoni ¢ ki dn ubcl Dok PoguUspensi on
culture, gﬁgﬁqy%efl n tf iﬁ? gl‘ge] ltjre c%njél(%lov Suc %\éog.ggi I)lg Bcgﬁ g}g@mt !é{ﬂ i dney
cel | s (BHK, pré\T@Sy Gad wilhdhe h@hqeﬂe@@teh@mmﬁw@vmdwl @IqPE?‘Q‘DtPI@R a0y Ur | aub
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70); 0 (ix)  Antibody purificatior

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 paniculzﬁe 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 phenylmethylsulfonylfluoride

(PMSF) over about 30 min. Cell debris can be removed by centrifugation. Where the antibody is
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procedure 35for fio e periplasmc
space of E. ineekttanBron@fingyts i@ be sybgestedtoilov pfhbxmhfrbﬁp ipthractiop e @pRies Ry $Hai um

acetate ( p R }m bl A %ng&h‘éw P b%ﬁé&ibﬁ}%%lmeﬁlﬁrlévdﬁkQ(Prly@'t: hidayer about
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-290- 25 (eg from about 0-0.25M salt).

2. Screening assays and animal models for identifying Factor D antagonists

Factor D antagonists can be evaluated in a variety of cell-based assays and animal models of
complement-associated diseases or disorders.

30 Thus, for example, recombinant (transgenic) animal models can be engineered by
introducing the coding portion of the genes of interest into the genome of animals of interest, using
standard techniques for producing transgenic animals. Animals that can serve as a target for
transgenic manipulation include, without limitation, mice, rats, rabbits, guinea pigs, sheep, goats, pigs,
and non-human primates, e.g. baboons, chimpanzees and other monkeys. Techniques known in the

35  artto introduce a transgene into such animals include pronucleic microinjection (Hoppe and Wanger,
U.S. Patent No. 4,873,191); retrovirus-mediated gene transter into germ lines (e.g., Van der Putten ez

al., Proc. Natl. Acad. Sci. USA 82, 6148-615 [1985]); gene targeting in embryonic stem cells
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and ani mal  mod %al%m&)&ntgrgmsdy{(%wgi Factor D antagoni sts Factor D
ant agoni sts can be evaluated in a variety of cell-based assays and ani nal

nodel s &f conpl eMemutivalys ool redanmadeys becopyrugpduigidre 2 dsTgSr alesd s8%anpl e,
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i nt er est AGe" n‘&’ﬁ@ﬂij ‘E“gé e‘?“cﬁ%‘%’é’{‘?ﬂ%@& %‘?Ct(%l‘u% Jea C gpeat(ra% “g' Odur?ed '%lﬁ °
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and non-human pri . oons, I npanzees and ot her _ nonkeys.
Techni C]H% S ekqsgél\rlmch'ﬁxr Pﬁ@l be deleted or replaced wnh another gene, such as a gene encoding a selectable

marker which can be used to monitor integration. Typically, several kilobases of unaltered flanking
DNA (both at the 5' and 3' ends) are included in the vector [see e.g., Thomas and Capecchi, Cell,
51:503 (1987) for a description of homologous recombination vectors]. The vector is introduced into
an embryonic stem cell line (e.g., by ele‘ctroporation) and cells in which the introduced DNA has

30 homologously recombined with the endogenous DNA are selected [see e.g., Li et al,, Cell, 69:915
(1992)]. The selected cells are then injected into a 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  to create 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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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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25  formation through thio-disulfide interchange, stabilization may be achieved by modifying sulthydryl
residues, lyophilizing from acidic solutions, controlling moisture content, using appropriate additives,
and developing specific polymer matrix compositions.
The 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 cyc and the blood ocular barrier hinders penetration of systemically
' -33-



Li pofections or |iposones can al so be used to deliver the pol ypeptide,

anti body, or an antibody fragnent, into cells. Were antibody fragnents arc
used, the smallest fragnment which specifically binds to the binding domain
of the target protein is preferred. For exanple, based upon 35 the variable
regi on sequences of an anti body, peptide nol ecul es can be desi gned which
retain the ability to- bind the target protein sequence. Such peptides can
he synthe5| e d/ ar r t Re! ogy
(see, ‘i)éi"é%%“gmé%s g © el Fae ARRH WS ngddw%mg,@ 8‘3&7%@8!@7893@[ 1993]) .
The activenamhemuwsawnaynameﬁDbe(éﬁmndm@é@“%ﬁmﬁWEWB@hﬁ§ﬁV@§JﬁF@B&%ﬁd for

ex arrp: e, b YSa&%;ﬁgtEd/ ﬁ'gnltepﬁls}\&@ilfén @ép@lii&ﬁﬁ tl{?:rpatb:yt's'c&{dﬁfofx QGd Bé pr B&H}éﬁﬂfdlhm&tifeo n, for
exanpl e,

roxyt net hy ul ose or %B§n m. cr oc L S ()Smaerﬂm
pol y- ( net h)‘}f th%‘i‘Pﬁh‘i?ﬂ}Yeéﬁ’E‘eforn‘i“é?cdl?éﬁﬁ§u‘P‘éa§“‘e? b%fé‘f‘i“v%i‘@ eC“%:"’osl ar ug
deliveiys sye@eﬁﬁfifor exanpl e, liposornes, albumn nicrospheres
m er oenul si ons, a n n difbnREL 9eMibsE ons.  Such
techni ques are %% %£ d%wqm eﬁﬁnﬂmmﬁkgggﬁarﬁﬁééﬁ>|%§:nSC|ences 16t h
edi tion, OSbdlv, caAbo Eehsur¢d|y8@yous endpomts commonly T¥ed i yplyatipginfrepsdardiseases: E¥ed f or

in vivo ad r&a’ﬂi Rl Fiadnl 188 cANbS hssRed SV RIoh IdBs card B Falliedb@atli i{o}/hlﬂ.ﬁbﬂ% egpl i shed by
filtration throu h sterile filtration nme ﬁmnbméu%i sgdrelease

prepar at i of$aHEE e SeaphHrEg M bt F AT Vgg‘}?acul @CVfA) SUSTAI ned- rel ease
pr epar atd onisi peigl(uglevissnicErheiablsel avtary ”c“;rezgmeﬁ Dibdtic éiemyd%tidp%db (ETSD yrer s
cont ai ni ng v¥sxt"a?ac%ﬂ§ el Qiéiass@é%ﬁi? at%és{ di&cﬁ@e @m%c{ens) H@qu;n%rtﬁ@ ﬁcﬁpoﬁmﬁ’-pﬁdbjaist icles,

e.g. filns, rnicrocggsu es. | es of sustajned -r(% STAL:Y

i ncl ude poIWé@ﬁfefF%ef thag ¢ st 8 V’("‘fab‘ic“’@%‘éﬁﬁisiée HHsIPY PR T %g‘éf H‘yi‘“eas“““g
15net hacry |t}ﬁtpﬂ>)wrti&f of I@iibﬁeyt(s thﬂgﬂnﬁéré‘ﬁﬁmhx) Ireqpobo b Rodrs dedud] bbully atRdtsiredNone
3,773,919), cop te,

non- degradggp“m@P%?i%%ggvfﬁwfg“ ?d?%mggng?ﬁgggZWﬁ%a§L?%m§%?§ﬁgglycol|c
aci d copblym@w@meﬁéwﬂﬁgOEWﬂﬁdﬂKNP@NdDEP@WMFWEQQW&PéyﬁéﬁﬁélﬁP@Fﬁ@ﬁheres
conposed Ofq, | &6 nbhice, ACdsehing kRt !)fQ?I\W:dnq aiﬁ&ﬂpdfymcfae afeNy ﬁldlﬂésﬁljed ﬁiﬁe p’i}ﬁﬁt ate),
and pol y-D-(+3- hydr oxybutyric acid LS, such xm Mbm)inyl

acet at e and-8l BeHjoressgiiageigdripdycice Oééfd$gﬁgﬁﬁém¥ e &® Ym U e or

over 100 d&m&aneemt@mnnmmgm@gemsn&eme@smmdmhteﬁﬁ@%hemﬁsQM$WQWMMine peri ods.
When encapsul ated nt i bodi o] QM for a long tinme, they may
denat ur e Ormeasuim S 2}1’11é) piessure %ses?t??ih&}oémarqntplglair% toe rm| St ur e at 370 r esu| t| ng
in alogs of bidmegmewhgdempwﬁwwdﬁﬁdﬂpd A ePUBIEER GRE aphars PRHMNFBEEN city .

Rat i onal s%&g@eghggOggﬂxggﬂde&hﬁegaﬁpwmstabiIization depending on the
mechani sm i nvol v

F t d
to be internol ectl [&Izm%ln:éh ﬂg r%'%reifcg)srﬂi]tfcf 18%%%&% %)ﬁc?ili]ﬁ%% a Cf.ahere )f?xar sng scovere

i nt er changegcopbatdd byl ziteh@rin theiyenbetyachi eved by nodi fyi ng sul i hydryl

resi dues, lyophilizing fromacidic solutions, controlling noisture content,
usi ng appropriate additives, and developind specific pol ymer matri X

conposi 21 ons. The conpounds of ExE%vention for prevention or
treatment of an QaidcaialghaaaRaeREntCoRALdh Ghadkanitiypicaakddpcacdivgns st er ed by

ocul ar; intraocul a i nt ectio
30adn1n|stf%T?%ﬁm%§"5T Smﬁemﬁ§g:mwmﬁ"ﬁﬁﬂ?tg%eﬁggeqdmgfgﬁ%ggﬁFQPQ%C

t opi cal , deEmmam&hwksubtuteﬂemubﬂpwnFMapéwMﬂ@ﬁe&hﬁmmﬁvmﬁwUFWﬁﬁaﬁvm“
i ntranasal Ty R ALES PRe] uRATIDIEBLIERE, PRnasBavaoer@l209.nf Usi ons

30
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 from
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i ncl ude intramuscul ar, intravenous, intraarterial, intraperitoneal, or
subcut aneous adm ni stration. Fornulations for ocular, intraocular or
intravitreal adm nistration can be prepared by nethods and using
ingredients known in the art. A main requirenent for efficient treatnment is
proper 35penetration through the eye. Unlike diseases of the front of the
eye, where drugs can be delivered topically, retinal diseases require a
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IgM, CompTech) and the assay was performed in factor B deficient human serum in GVB++,

A Human Factor D ELISA
30 Anti-human complement Factor D goat polyclonal antibody (pAb) (R&D Systems,

Minneapolis, MN) was diluted to 1 pg/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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30 Exanple 1 Preparation and Testingsil an actor D Antibody Methods:
Preparation of vitreous fluid and Bruch's Menbrane for protein analysis
35HUman AMD and non- AMD cadaver eyes were thawed and the anterior segnent
removed along with the vitreous, retina and. RYE. The vitreous was
collected in merotubes, frozen on dry ice and stored at -70 C unti l
further processing. The Bruch's nenbrarte-ehoroid [ayer was stripped from
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20 stored at -80 C until ready to stain. Frozen slides were rinsed in PBS 2 times, followed by 2 rinses
Tris-Buffered Saline containing 0.1% Tween (TBST). Endogenous avidin and biotin was blocked
with Vector Avidin Biotin Blocking Kit (SP-2001) at room temperature follow manufacturers
directions. Sections were rinsed in TBST, 2 changes, 5 minutes each and endogenous
immunoglobulins were blocked with 10% Horse serum in 3% BSA/PBS for 30 minutes at room

25  temperature. Sections were incubated with anti-human Factor-D (9G7.1.16) antibody diluted to 10
ug/ml in 10% Horse serum for 60 minutes at room temperature. Naive Mouse 1gG2a @ 10 ng/ml
(Pharmingen) was used as negative control. Following rinsing in TBST, 2 changes, 5 minutes each,
sectiones were incubated with biotinylated Horse anti-Mouse antibody (Vector) diluted to 2.5 pg/ml
(1:200) in Horse serum 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 HCI, dilute 1 M Tris HC1 1:5 in dH20 (1 part Tris
HC!I and 4 Parts dH20). Mix 1 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 HCl- Levamisole solution. Use within 5-10 minutes of addition of Reagent 3 from

Vector Red kit. Sectiones were rinsed in 120 and counterstained with Mayer's hematoxylin by
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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.



TBST (2 changes, 5 mi nutes each) and incubated in freshly prepared Vector
Red sol ution Vector Red was prepared as follows: For 200 rriMTris HCL,
dilute 1 MTris HCO 1:5 in d1-120 (1 part Tris HCO and 4 Parts dH20). Mx 1
drop of Levamisole in every 5 m of 200mM sol ution of freshly prepared
"Iris HCl.Mx 2 drops of Reagents 1, 2 and 3 from Vector Red kit
individually in every 5 m 350f 2001nM Tris HCO - Levam sol e solution. Use
within 5-10 m nutes of addition of Reagent 3 from Vector Red kit. Sectiones
were rinsed in H20 and counterstained with IVlayer's hematoxylin by

di pping in hematoxylin for 10-15 di £&AIMS 30 seconds), rinsed with water
and blue, and rinsed well in running water for 5 mnutes to wash-off bl uing
reagent. Sections were nounted with Crystal Munt solution and let dry
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designed to anneal. .to region in. the 20constant .l ight ant
noavy domai n () Pl andpER o skl Sed Sr@AROET o bty SRt FORTPBEY

Anpl i fi ab Ns hagl Xboned into a pRK mammual i an cel |l expression vector

(Shields et 3al.., J.Biol Chem 2000; 276: 6591-604).. ,containi ng..ihe human
kappa constazlt“) Gé'ﬁﬁ?tﬁ.(’fﬁ’rﬁﬁnfq}"? aor\?flgb({%ésﬂaigﬂ‘?étr(giéy ppme %Iﬁ?St r%“rﬁ?qugrhcecell
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Thus, 20D vvaﬁ? reformatted 1o a.nouse-igunasog I&G:I%chi nmera. 25The foregoing
written @%@i"f‘ a7 BRoPE e AEHE e BYRSHFATY Y to enabl e one skil | ed
in the art tgivpadehiitay loh@ntitdde Hag@ent Aitebilisesentiallyntéent ki bftopots the be
l[imted in sco?e,_ by the construct deposited, since the deposited enbodi nent
i s interfddbPdY9tElsingl e 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
admi ssion that t hdhapitbodnolrdaiey i phereip spigprijbqdy is a human, humanized or chimeric

antibody.

3. The antibody of claim 1 wherein said binding fragment is selected from the group
consisting of Fab, Fab', F(ab")2, scFv, (scFv)2, dAb, complementarity determining region (CDR)
fragments, linear antibodies, single-chain antibody molecules, minibodies, diabodies, and

multispecific antibodies comprising antigen-binding fragments.

4. The antibody of claim 4 wherein said binding fragment is a Fab, Fab', F(ab')2,
scFv, or (scFv)2 fragment.

5. A composition comprising the anti-Factor D antibody or binding fragment of any

one of claims 1-4.

-38 -



30 contained is inadequate to enable the practice of any aspect of the

i nvention, including the best node thereof, nor is it to be construed as
limting the scope of the clains to the specific illustrations that it
represents. | ndeed, various nodifications of the invention in
addition to those shown and described herein will becone apparent to those
skilled in the art fromthe foregoing description and fall w thin 35the
scope of the appended clainms. CLAIMS 1.An isolated anti-Factor D anti body
or a binding fragnment thereof, wherein said antibody or binding fragnment
conpri ses (i) the Conplenentarity Determ ning Regions (CDRs) of

anti body 20Dk2 |i . hal pg: [ $ N . respectively),
and wherein %he |?g%?%§%§?§§%%ﬁ%géggﬁgﬁggﬁ%%ﬁ%r|ség%gﬁﬁg%&ﬁéid resi dues
24-34, the light chain CDR2 sequence conprises am no acid residues 50-56,
the light chain CF@B seguenc Q i . am no. aci i 89-97 of SEQ ID
NG 1, and tﬁé heav@“ﬁ gﬁﬁmbﬁﬁ%ﬂgquéﬁg5%%%%%??§%gm%ﬁ$égﬁﬁé?d resi dues

31- 35, the heavy chain CDR2 sequence conprises am no acid residues 50-65,
and the heavy chain CDR3 sequence conprises am no acid residues 95-102 of
SEQ I D NO 2; or (i1) the light and heavy chain variable region
sequences of antibody 20D12 shown in SEQ ID NGOs |and 2; or (i) a
variant of the antibody or antibody fragnment of (ii) having at |east 90%
sequence identity to the variable domain sequences thereof, and which binds
to the active site of Factor D and/or binds to an epitope including active
site residues of Factor D; or (iv) an antibody or antibody fragnent
that binds essentially to the sane epitope as the anti body of (ii). 2.The
anti body of claim1l wherein said antibody is a human, humani zed or chineric
anti body. 3. The antibody of claim1l wherein said binding fragnent is

sel ected fromthe group consisting of Fab, Fab', F(ab')2, scFv, (scFv)?2,
dAb, conplenentarity determ ning region (CDR) fragnents, |inear antibodies,
si ngl e-chai n anti body nol ecul es, m ni bodi es, diabodies, and nultispecific
anti bodi es conprising antigen-binding fragnments. 4. The anti body of claim4
wherein said binding fragnent is a Fab, Fab', F(ab')2, scFv, or (sav)?2
fragnent. 5. A conposition conprising the anti-Factor D antibody or binding
fragnent of any one of clainms 1-4. 6. The conposition of claim5, which is
a pharmaceutical conposition. 7.The conposition of claim6, whichis a
sustai ned rel ease preparation.
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