Humanized Anti-Factor D Antibodies and Uses Thereof Cross Reference to Related Applications
[0001]This non-provisional application filed under 37 CFR 1.53(b), claims the benefit under 35 USC
119(e) to U.S. Provisional Application Serial No. 61/048,431, filed on April 28, 2008 and U.S.
Provisional Application Serial No. 61/048,689 filed on April 29, 2008, the contents of which are hereby
incorporated by reference in their entirety. Background of the Invention [0002]The complement system
plays a central role in thettlemnsined Shitmine @ dmiptedissaantitbie¢mbimgneofesponse to infectious
agents, foreign antigens, virus-infected cells and tumor cells. However, complement is also involved in
pathological inflammation and in autoimmune diseases. Therefore, inhibition of excessive or
uncontrolBEPsERARENES tREelies PRI de could provide clinical benefit to patients with such
diseases ®ddonditiorii§0003}Kivisiconhpietisetivrsiste nnéecon paR st dikime i tivasidn
pathways, desigaaige §ie giassicabandiRpalicpaibaepatawansd \bybddatlersilky Ghimgal dsymunology:

Principles_and Practice, ed. R.R, Rich, Moshy Press: , -391). Th ical pathway is a
calcium/n?a?&ﬁé’é’iﬁM‘%fﬂgwa'gﬂ?fdg%&ago\ﬂllg%%ais Ho?i&%%%%%%‘éﬁaé? rb%ﬁe%g?jﬁgﬁ&ﬁeof 7
antigen-antitiedts cbwipithxes HErebnltenpoiatep dthiwiayasce mdepiesntirdiependent cascade which is
activated by deposition and activation of C3 on certain susceptible surfaces (e.qg. cell wall
polysacclgﬁarti%es of aﬂhan'd ba Itgria, and certain biopolymer materials). Activation of the

complem PR a?f%engrgt‘é%n |orfogically active fragments of complement proteins, e.g. C3a, C4a
and Cba #9ZhylatoxindasertbnenhesbrapeesrRtchipleedakepih i BtiRate inflammatory
activities igyrabrinederlosyimehemeipdssaaivasion of macroibagpsamyetiophils platalats, mast cells

and endofhala) el sl Rereabiin aaalel A dos vk JOBAHRACIRLE S AaNY
specific serine protease essential 101 activ tion of the alternative complement pathway. It cleaves
factor B buaicieTCSNs: geprsatingwefersu/BipEns phixoiarireistHRCREHOICE AtGHE PO the alternative
pathway G3fieeRRYestases.doartprdvideayraidhsuitithteptiges fortirhittitisssiaceants plasma _
concentra(t;ié)r%%yumans is very low (1.8 pg/ml), and it has been shown to be the limiting enzyme for
activation 0f the alternative complement pathway (P.H. Lesavre and H.J. Willer-Eberhard. J. Exp.
Med., 1971808%8: 1498TisRemPEMGRISHEIRE BRCIMRASTPENG Jifiee] 29a8osRatNYE¥3101). [0005]The
down-reguiadigm ridcomgisgientzadtivattiarhativ-beethdars stttk tn beGiffisetiveninrtoéging several

disease indications. in a#)i SRARGLIT | ligss© s Sy8tEMIG, gaythematpsus and
glomeruIo;r?ér(f;c))%{’!r)(lf)te%S &%@%%ﬁ%ﬁaﬁéﬂ%ﬁ@%%%? 563%%?} rh%%?magc?id arthritis

(Y. Wang &2 ol mRERP SMIE A R0 585 G51ey L8 0 BE ARy AT H RO RA K POy PR A
hemodialysi§g&aSinRinde o BiesinVes BIE998ive G B8 E6T Riadnaseracieparajecticastadsrgan
transplantaion (ilesysiehakindl aRRIANRIRAN: X298 B0rdid Ustefdlempsridialgniarction (J. W.
Homeister et al., J. Immunol., 1993; 1519' 1(255-1064; If—:l%]F Welspan et al., Scie c§, 990: 249:
146-151), YEDEFWEASFRIOR ( VRoR AQteh AR Bl RAET) CIRINET 150 8 ATMAIAE 7). and adult
respiratoryhdistresiEspntirethegRaRabimsiidiegiadly B givenfiagnerdod, coapliamaat presays - addition,

other inflapypatory SRNEHicHmaR-AMALRRY0SAD MuResaeplakidisparss aImAalspwagely associated
with complement _?Pﬁtivation (V.M. Holers, ibi organ, Eur. J. Clin. Invest, 1994: 24: 219-228),
1 Sriofaxis, 2ty

. bid., B.P.
including tRERRAR AR AKRBAS N ﬁ?r{a\,’%\r’%%@lg% Vgla SRR B el Tl Aton: UPhegs,
angioedemayteerddisliibiemitiplesicielioan] enyativliehrelfapsciise prsreriy|irvialise. and
glomerulopgpfarifisn@and Sjogren's syndrome. [0006]There is a need for antibody therapeutics in the
field of complement-mediated.disorders, and.humanized.anti-Factor. D antibodi antibody
variants th@%gp and fgéat%rn sufr?e?teg (8‘.’8.“ Qﬁt?geérﬁeftﬁ?%é%s rea%g;;rénnéﬁﬁ?,r éﬁ%%e%srr'e%gﬁ? invention
provide higliestfiivg componiy 03BRYo Hde\BRdHEu P BRIHMAT & SRMFRIEINGR f5BFIN one
aspect, theqrgseahiohenfirnatalaiesaenesal b thanitbadies papableosi Dshibitiegdvelodisabactivities

associatedyl} BRSRL R0 9BUNAG RMSACLIRE R BRRMAARIAR-BR R InBHIeNir fgnti-Factor
(1.8 pyg/mti), and it has been shown to be the limiting enzyme for activation of the alternative

complement pathway (P.H. Lesavre and H.J. Mlller-Eberhard. J. Exp. Med., 1878; 148:
1498-1510; J.E. Volanakis et al., New Eng. J. Med., 1985; 312: 395-401).

[0005] The down-regulation of complement activation has been demonstrated to be
effective in treating several disease indications in animal models and in ex vivo siudies, e.g.

systemic lupus erythematosus and glomerulonephritis (Y. Wang et al., Proc. Natl. Acad. Sci.;



antibodies, having a variety of therapeutically desired characteristics. The invention includes the amino
acid sequences of the HVRs of these humanized anti-Factor D antibodies, and their corresponding
nucleic acid sequences. The invention includes the amino acid sequences of the variable domains of
the heavy and light chain of the humanized anti-Factor D antibodies, and their corresponding nucleic
acid sequences. The invention includes the amino acid sequences of the heavy and light chain of the

humanizetBapRBa68-BhadkiNsdinstamharthéis CHridape séirlg RisidNabeidad qeentd®: [B09]In one
aspect, spegiicatibedinswitbiuipeseepeq Haisdawapioorcird—ewithows limitasion desnanized

anti-Factqr D antibadies, comprising HVRs of humaniz nti-Factor, D Fab clones #238, 238-1, 238-2,
a5 258 Sk E R R B ot o
humanizelrarapiEaietion D! 83fiS0a i S tdrigss tpeaFHpdpir elimaing ofameeifés} @ndlor light chains of
humanizeghantidfaetosD fab menes 4238, ABRhar 3B, 2382 3804; 288-H46238tH, 238-7, 238-8,
238-9, 238-10.0r.238-11. ee iment, umap i-Factay P antibodi prise the
ey antE B T B R T e

- 238-5, 23@spiraen: visiragagyndigme G3dRabingvissat 8. In/Biaeshbbelim Al théthvérltiodincludes the
humanizestianiti-faster Ditah elones#2i86, 2384 bu2BB:R,R38n 8 23 2em 238 Bs238sG;r2 38, 238-8,
238-9, 238- [ : , i [ TelnIale tj r ents;(e.g.
antigen-bllgraf(%%l ﬁgégogﬁ;e%?sl@%%%ﬁﬁﬁ%%% g%?gg%@s(%ﬁ; %ﬁz?ﬁ%ﬁﬁ%@ Ia:ga%] é]o%?lléé #238,
238-1, 238 8@98?:2@8-%,92%)5!@?@-‘89 sasmel idng 554879 asiBma, PRIRNRIE SiPthe embodiment,
the inventioméneitistas ftikd eingthran b gdieseorantrgeritb) mdifipir agkerents thergbfntognprising the
antigen-b;ggmgrgwgﬁg%%\gf%fa%g%%ﬁh%g,%ﬂg/%%ﬂgnl@ f8ihof humanized anti-Factor D Fab
clones #238, 238-1, 238-2, 238-3, 238-4, 238-5, 238-6, 238- 23,8-5, 38-9, 238-10 Oi{égg-ll. In one
embodiméMO&lich antifdHemaRTS ALY RITEDCERIBRELIEE B4 BAE FFSBISRRA BPHRISEVRS of the
heavy chalisotdensi@ethibodinizdtasticlaciotigemitiod iy suhartiices vampiisbaetbastione, two, or three
of the HVRs pfdhe light Ghaip. dReBR- S IRRHIRERERICE ARt grRRDINAING REOHBVEREH KAMPrise at least

a portion or all of the heavy chain varla}gle domain. In one embodiment, such antigen-binding
sequence%@?i%ﬁﬁ@éog'??egﬁﬂg ISoRSH B AIPEY the light chain variable domain. [0010]In one aspect,
the present invention provides antibody fragments (e.g. antigen- binding fragments) or full-length
antibodiesspfiaraaized arliirstor D Fab clone #111, comprising at least one modification of the
e G o <<f AN Lacler P Eblone A abRen e I s anibagies,or such
antigen-bindr fragmerrwtt%ﬂfi}oaS perls’e R& anﬁgen- |n8ing sequences of ekeavy chain and/or the light
chain of hinkibiingeddegicebrtbisTEsERIMIMTaRteHe embodiment, the antibody fragments (e.g.
antigen-bindiow) fragments)®sdpldengtbrepihaesteohhummen et maiiitacionBdcab blone #111,
comprisin least qne. madification Qf ized.anti- . I #111,
comprisingnt ' eoglallr{%j |&arlv-‘gﬁ1%i\%igs% %@ﬁe%%%%%#ﬁ%%@%% %%ﬁ%?%hj%i%ﬁéﬁfgf U(Srgngf;mized
anti-Factol"® arﬁia%?@wes#qqeﬂoﬁfrfgé'?%tﬁ%ﬁéhﬁ%ﬁﬂ?%‘%ﬁ@%%ﬁﬁ@*&ﬁ%ﬁ@ 28thefiehized Btinody Fab
clone #11dsdraneembedisenidiantigerhindingtvaqueandesttempiiseeait|easicnges bivo or three
of the HYViRs, QLI 0 SRGRRalyI120% SHPAGSAIn Y S HiapR-DKling S8 aspTise at

least one, two or three of the HVRs of the light chain. In one embodiment, such antigen-binding

sequence@tbipificeraereading persshasidarareRestiedy ENaRIoaintbidssdheaAmIng 878 embodiment,
such antigenrbinciagiteghencesreoiyprisaatdethst mpanticet antdf adtth©|mgitibobiak) smditiele domain. In

one embodiment, such madificatian in said.antibody fragments or said full-length antibodies, is in the
heavy cha%. Ingz()t)one egr;]nbodiment, Sub(?ll‘l m_oglification in said antibody fragments or said full-length

antibodiedORM the ligHP GRSIRSHACHRHIA SaHRRHES W s ERESH THSSAYE HIIBaAY agments or
said full-leniftarititatdeshis anitee hetadhain adiiabliesdormainsing oiveRe piliodiemnésd sotth
modificatiqn, if,s3i¢ ANUBRAY £538enls, oksaiditil-denginapithediag. 4 saghe ighs chaivariable
domain. In.one embodiment, suc mogn‘lcatlo in said an&boﬂi:fra% ent§ ordsald fuII-I_engnth
antibodies2 18T At 163t dnd! BB TP RRAIETFHE AVERN GPH 3\%8 R R BB IRTent, such
modificationnatsaidbantisodfyedpamarmedersight fellklemgihwumaioetiantis avtat Rasbslestvo or three of

the HVRs gf4hedight chain. [0kl banneasnsciaghe insention eonsementibagiessof thepresent

invention, or fragments thereof (e.q. antigen-binding fr ents), which.bind to Factor D, with a binding
ity of SUBAE AR IO R TSR TOCII D Baien S TR edharis Wlocies of the
present inveatisef butragaesrstiTertet P gb aitnge MRS Tratrtren B8 Wheteth 8%8ab fagment of
such antibgdigs-inhibits aobintoairsh fusctisn of. Facies Briboaimabt fag mesitienamtiaedmolar ratio of
about 0.05:1 (0.05) to about 10:1 (10), or about 0.09:1 (0.09) to about 8:1 (8), or about 0.1:1 (0.1) to
about 6:1 (6), or about 0.15:1 (0.15) to about 5:1 (%), or about 0.19:1 (0.19) to about 4:1 (4), or about
0.2:1 (0.2) to about 3:1 (3), or about 0.3:1 (0.3) to about 2:1 (2), or about 0.4:1 (0.4) to about 1:1(1), or
about 0.5:1 (0.5) to about 1:2(0.5), or about 0.6:1 (0.6) to about 1:3 (0.33), or about 0.7:1 (0.7) to about
1:4 (0.25), or about 0.8:1 (0.8) to about 1:5 (0.2) or about 0.9:1 (0.9) to about 1:6 (0.17). [0013]In one

aspect, the antibodies of the present invention include human, humanized or chimeric antibodies.
T0O0O1A1In annthar acnect the nreacent invveantion inclhiidecec antibodyy fracnmente (e A4 antinen-hindina



polynucleotide encoding an antibody of the invention, or fragment thereof (e.g. antigen-binding
fragment), under conditions suitable for expression of the polynucleotide encoding the antibody, or
fragment thereof (e.g. antigen-binding fragment) and (b) isolating the antibody, or fragment thereof
(e.g. antigen-binding fragment). [0016]In a still further aspect, the invention concerns a composition of

matter comprising an antibody of the invention, or fragment thereof (e.g. antigen-binding fragment), as
describechhewaiizethandriasinabidiabvithne s 4236 286 flio A3, Bb Carisris B ptdarAvabedttdlly acceptable

Carrlg)er(-]I [@ée?h“@@ﬁﬂ@gz@@ﬂ%@é@& prﬂrsebﬁ& Evepdienis, the wﬁ@rrﬂf)mﬂmmar&aaﬁ antibodies or
antibo Yy ments there e ntigen-hbin s r the aratron of e |cament or
{gﬁa{n?n?] %rge an%?rg gmg f (P r??h %’h % CP %D nized an?‘ acto

COI’T]pOSItI 1on an I’ tl’ me to ers assoma e EXCGSSIVE or uncontrolled

compleméht e tleags #23heipint @a&%o?ﬁﬁién?éﬁt%@t%a‘ir&?’%lﬁr@@gc'ér%p%Iﬁﬁ@n%@sﬁyﬁ)a%'s
Operation%sqmptﬁm%raﬁm &Leeidaeiacdiemﬂamertﬂu@agtrfd}wmawamymd&ag infarction,

aneurysim, stioks, hemarrhadic.shagk. aish Iy muliple oroan i, Pypgbaleis shock

intestinal iIschemia or ot ausmg schemla o plement activa asa 0 been shown to

be associbgeHolan %ﬂaﬁ‘ﬁﬁﬁﬁﬁ?fﬁbﬁ%ﬁﬁrﬁ ke Rl sdvefe %iﬁﬁszé%?&ge‘?ﬂ?aggs@p%ﬁ?&ock adult
reSIOIratorymrgsasm@rm%@rmwlrahcsraBanaphylam@ralnecimaevararaamg@amgedema

Cronn's disesss. sioe el anealasposiaiepiasaccel dppeuipnenlit and papaipatis. The

disorder may be the re u an adverse drug reaction, drug allergy, | induced vascular leakage

syndromeSBtoRstiRRapific W&S@‘?ﬁé@é%l@%ﬁ?ﬁ%'ﬁ%ﬂﬁﬁé%lH’i’ﬁr&ﬁé%égég such as
systemic lHpRs eryibaghatbalss, myastbethiadgnavissukk anigtoichadingtiscAlzivesverpiisedse and
multible SelegesBo/bANPUISH BRRAPENtCABIRMERIACINRURG dhBlRf-AsROGiRIeg I Iransplant

rejection. In another embodiment, complement activation is also associated wrth ocular diseases (all

ocular cottIfiBNSEAKPAGES SORPTRE HdrastRPoiRRcAlAVER A9 AIFIE TR BRIBRTY the classical and
the alternfaiv@pathwayrafrecmpéemibrtpresmsh asgfioperamphks svithodyt findtation (rmenkigedegenerative
disease, ieh as: d%a@&a%m%gﬁraé%wmgﬁgﬁesﬁmmm% #asleramﬁr«yz and wet

(non-exudative and exudative) forms, diabetic retinopath ?&r‘d other |sch mia- rg’ %%etrnopathres

choroidal FRBRERERIEHSEH csw?aq?/ ot BRRE T "éwﬁgaasth%rbod. %, von
HippelLindatidisearsa mst(fplbdsnm@lsr@bdd@eyeSM@DR&@MI”&T&MS@WQ@Q%) corneal

neovasculgyi H%a@mkgga/mw@nan dRarneniRmRiRs s Rirmeniasseciaied eye
condltlonsr Clude a ated macylar, de ?r][ﬁratl(?géd Mrv% mck}l% n neex %%tlve (e.g intermediate
dry AMD gr é‘ﬁgrﬁ“‘z rbﬁ(}e(@}& ?%n Fative (& éghor(%dra Heovascularization
(CNV)) AMEE!W@@&‘L@E fré*ﬁﬁwatwiggwsérﬁBémﬂﬁa‘#ﬁwﬁiﬁfﬁﬁéfm@ﬁ?;bI@i%’%ﬁiﬁér eommprphg at
nonexudarté\égt/émﬂmycmmaﬂﬁ%ﬁm abhargausans sabi drusenigeographic atrophy and/or
pigment clum in ano her %x Tgnrﬁlgé(%ggg r&%ﬂt %%(\?crargeg e ﬂﬂd'f'c},’?%ﬁ%'%e age-related

macular dege eraﬁon (i\ mclu arl g Judes muttiple s t0 one or more

non- exten%W@aﬁ%ftﬁlﬁﬁf’éﬁ@é’@rd?f@ﬁiqmﬁrﬂédfa@%mm(@@e‘iﬂ%ﬁ&@% 8XRASIFRIRRSASM drusen to
one or masgnRigediRBlARshatkensethAMBD (e gninciides, g@@gé&ﬂ@&@@tmm@qmg\ced wet

e o R RSL BRI USRS AR MR M NI IR cabinnb b uaen b 2

further exam €0(g rap IC atrop y may otorece t r'and/or Retinal Pigmented Epithelial
(RPE) los3riiger-R gﬁﬂ‘ﬂﬁ ERARTRS AREBFES @f‘@%ﬂ@‘&bﬁ‘i‘@ é’frgﬁﬁ‘?/‘?ﬁfé‘;? B’é@ﬁr%ﬂl”%ﬁqfﬁ%éhéﬁ’d/or may be
in the magulanareasidiméne Mm@ﬁﬁmgmmmmmﬂmmmaderpentaass(aﬁla!tm_eye_
condition RIS URaR AR AMG " ﬁgﬁeeéﬁmliﬁremes%m%%ﬁ'Hrr%ﬁ&%@&ﬁgn@!? ition is

geographic %h In one exam e complement-associatéd eye condition is wet AMD (choroidal

neovasculrSaHFHhATIeV 1Y, T@@ig]ﬁ‘r‘ﬁlﬁcﬁﬂﬁf‘ é@ﬁ%@f’ o8 five MiBHP FTOORFITE kiEYEBmprising an
antibody ahthifitatientiossioafritgraheib hereisfoesgiddntigegtbiadipgifeagmerit)e eenecbarbddiment, the
invention %F%V@ﬁaoe.%'énP%Wrﬁ%ea@mrbegm Qmesdwsaﬁh%ﬂrsqrrfgaarﬂa%H@%r%grnsaﬁes s

antigen-binding fra ment) and instructions for use. In one embodiment, the mventron concerns a kit

comprising"dReAIHH R bf ﬂ@%%}%?&ﬁ"%?*fr%%amﬂ%%%r ’(bsa'da?ﬂ 88ﬂ¥6rﬁ8m8' PRt and
|nstruct|on$rtf£bermimmnt£kt@:ma@ sdidtamtibadyciteitreatabeoinplementcassoeimdthelisaddy. In one

em bod'm%%dthé‘atmrﬁﬂ%% RFRMISIRS M SAT Y HIRG f%tﬁ%%ﬂ@.@gqmarrﬁma ERRHDOSItioN
comprrsrn gor more one or mogggntrb d|e oft inyention, é)ga#é fragrr‘rgents tr&ereof (e.g.
u

antigen- b| R5'% gmrtesh A o eSHERINET Sﬁ‘i?ﬁéf’n&m A& emboditent, the
buffer is pharimagbutidbijiesdenabiean ore @mﬁbﬂ\mﬁiﬂaﬁd@%dgrtm@@mﬂ@ﬂg |ar9fa$‘1t|body of
the invention, or fragment thereof (e.g. antigen-binding fragment) further comprises a carrier, which in
some embodiments is pharmaceutically acceptable. In one embodiment, a kit further comprises
instructions for administering the composition (.e. gthe antibody, or antibody fragment thereof (e.g.
antigen-binding fragment) to a subject. In one embodiment, a kit further comprises instructions for use
of the kit. [0019]In one aspect, the invention concerns an article of manufacture containing materials
useful for the treatment, prevention and/or diagnosis of complement-associated disorders. In one

embodiment, the invention concerns an article of manufacture, comprising: (a) a container; (b) a label
on the containear: and () a comnoncition of matter comnricinA an antihndyy or vvariant thereaof Ar



Brief Description of the Figures [0023]Figures 1A-1C shows the alignment of sequences of the variable
light chain domains for the following: humanized anti-Factor D Fab clone #111 (SEQ ID NO: 1),
humanized anti-Factor D Fabs, 238, 238-1, 238-2, 238-3, 238-4, 238-5, 238-6, 238-7, 238-8, 238-9,
238-10 and 238-11 (SEQ ID NOs: 6-17, respectively) and VL Kappa | consensus sequence (SEQ ID
NO: 65). Positions are numbered according to Kabat and hypervariable regions (in accordance with
Kabat + GiahhimevtRsdetimagifie)tioreibexd @THPeRsrepmaniR A Baidhtifiediisanibigs $TDIDDDMN
(SEQ ID NQs2@brd STEUPRDA bt {@3@/#@ d}d@;el’,@ztla';ﬁ'ﬁDlDDDlN (SEQ ID NO: 32), ITSTDIDDDMA
(SEQ ID 3)orlT TDIDDD D NO: 3@? %ﬂ:& VR-L %entlfled as, §§ %2 GNTLRP

(SEQ ID R@“ 5), GG Eﬁﬁi%% 'Rie ”t?éS GeER %"@E g § RGN i %\/Cﬁ L3 identified

as C1-COfamBpisipyeri(GEENiNGIngdg fwmtéblﬁ’%ﬁ‘&ﬁg‘é‘s@r{: éﬁ@h@liﬁ’l‘ﬁhﬁ BdiRghti-Factor D Fab
are bold mlt@hﬁmega@&%uﬁgﬁf@ AR, shows the alignment of sequences of the variable heavy

chain do for the oIIowm maniz R ) and
humangﬁd ant]i Factor E) Il—Jabs thﬁé%v%%g &g%%%gg Fggd%%ﬁ#%%égﬁ%\)?%@%?’% 8, 238-9,
238-10 aritp@rBsosigEe) @W%@ﬂ%wlfﬁgﬁéﬁlﬁi@% %Wﬁ’gfféﬁﬁeﬁ%f@&%us sequence (SEQ
ID NO: 6&ntibegisonsidlie Bumbeiesaccdtidiotkabat afdihipenatabiacegidnsdsr eteotance with

Kabat + Cholh YR leiigns) e hased (YBey (3 HYRIE enied g B1L0AQ (MTETN YOMN

(SEQ ID N identifi YADD EQ ID NO: 40), (3)
HVR-H3 ﬂé?&ﬁ?&?% f1-f8 e esvINTE Y ﬁb‘ﬂlé’%i? ESEVARAEEHIDR (bq )4%78eE GVON (SEQ

ID NO: 43),1EGGY bbb (SED 1{D. X 4xbubB & GH BNDESEQ: IIMNDid8)puind) asidmhanges in each
- humanized antisEactond frah are fold ane 4aligizse, LQ%%?]FMV%%?QQ% dhe Cémlgﬁowquence

(SEQ ID NO: 46) of the light chain_of humanized anti-Factor D_Fab 238 ?FE nu sequence
encodes foP RSty @Rait B hLidhiodbuhd £ lor PRAIPESE VY Hid% ﬂ”érchlsg %)%don shown in
bold and abderlitetl{Thetcebart tort@d@dnding to the first amino acid in Figure 4 (SEQ ID NO: 47) is
bold and ifglipized. [Ooﬁﬁla'ﬁ%'ése%zsm%ﬁtmé%?%@%F&Mﬁmﬁﬁ@;@ A7) of the light chain
for humanized anti-Factor D Fab 53 The amino acid sequence lacks the N-terminus signal sequence
of the polVHEREIFELALEY gﬁ’rbcg/agﬁ% IBPNO: 46 shown in Figure 3. The HVR sequences are bold and
italicized. [V@tible regitnsraribaegnestndhaimdestine ihvemleirsckyrstantitsindiaamients (glerlined.

Ergmfg)volggg %%%ﬁﬁéakﬁ B3 gﬁ%gofigiiélﬁ(zé&%é%%ﬁidF@%h@&%&Q *ﬂ%mmy @&%%(@EQ ID
(|TSTD|DE95W{53&FF% PENSED 10N 3ENEG F?B))]Qﬁ{)/ Eﬁ‘?b (EE%% %g%e 3o,
(LQSDSLWHI)‘FWG’E@IMC(@EQ’WID’W@’%’ZIC@BWFE@QF@SB'f§ﬁ6ﬁ/\?§"éﬁ@¢ﬁ§clﬁbﬁ@§§@atﬁéﬁ§@d€8EQ ID
NO: 53) ofihiecheaymeiaigisy, fawnstﬁméedr&sﬂmgp@dmb BriiabdaRGoial huplentidedseepnaasencodes for

the heavy (585:5352 of hurqan %%ga%m'c x O &3%W|5 %(%ts1 ar tn%g %g@ ggggmg&ﬂ% |n bold and

underline codon corresp o |n to rst amino aC| igure 6 is bold and

italicized. WW@%%‘M%H@ WHBOQCFH gé%’ﬁéﬁ%@?@bﬁ@ RiESoEPiaPinR RgARRM Bhain for
humanizeg antitaciebR a2 8% Mwiaminoweid segirescenthekadhcehbiamintissigaal sequence of
the pO'ype@%% eSg%mb%\éf&%é%%%o??&'}%#ﬂxéﬂﬁ%‘lx‘eéﬁﬁst%h&{'b\éﬁ SRAHEAIERBE, bgld and

italicized. Variable regions are regions not underlined wh onstant domain 1lis underhned

Framewo/ % g6k ﬁéﬂaﬁaﬂﬁvﬂ%b%ﬁw@sq%mhmaﬁ&eﬁ'ed@@@qﬁﬂmaaa%j“fﬁﬁ%i Qlc (SEQ ID
NO: 56), E@Bgﬁ@t@&:@ajlrmagrﬁ)t,smm@e (S EQJENNIBdibG fradMBREsHD  SEQtBItdE: &9
(GYTFTNyG V%%h!a%&%%@nlw\'@e%%MH\&T%Z%T%%RBEW heTNVBREACHSEQ ID NO:

41 (EGGVNN)) and CH1 (SEQ ID NO: 59). [0029]Figure 7 Shows the hucleotide sequence (SEQ ID
NO: 60) of B8 ghtereah! nghaPHaﬁrzE'adA% '@ﬁfﬁﬁ?tb RSB E MENeH GRiRRRS SGHEencodes
for the light ietsicebf huexamigled: actisRatiooTEFab-2R&Sdmpitbithe stattafdistopaopisngrown in bold

and under} &jﬁlﬂé&&&%&b&ﬂﬁ%ﬁ%@@%@mémm"&@%%ﬁmsf e(SERiRNRBY) is bold
and italicize [0030‘38%”(383 OWsS Eﬁe}%ég?mo acid sequence SE% é\éo 61) of he light chain for

humanizeJ38RteR% BAIRE $ B EERe 5?\88 YAERS RGeS Signal sequence
of the polygrdiptide entegediyhSEd 0@9N®it6®1§ho¢wg|ﬁ%|@@ré) ZnT e svRingeantibodrebold and

italicized. ¥, }ﬁgl@tmp%@’ea@QWMW ied while first constant domain CL1 is underlined.
Framewo;z% ) regions anﬁ? I_rj s{ re sho : FR1-LC (SE ID NO: W)B R2 LC (SEQID
NO: 40), FIOIC (SEQTS N EbY AR TS LU IR EBr ARTENEE D 20
(ITSTDID DM ¢H-rRRHDCISEDY mwmwa5qrdr@mrvaﬂb§)repf\k% RCIISEM A frog®nt),
(LQSDSLPYT)) and CL1 (SEQ ID NO: 52).



[0031]Figure 9 shows the nucleotide sequence (SEQ ID NO: 62) of the heavy chain of humanized
anti-Factor D Fab 238-1. The nucleotide sequence encodes for the heavy chain of humanized
anti-Factor D Fab 238-1 with the start and stop codon shown in bold and underlined. The codon
corresponding to the first amino acid in Figure 10 (SEQ ID NO: 63) is bold and italicized. [0032]Figure
10 shows the amino acid sequence (SEQ ID NO: 63) of the heavy chain for humanized anti-Factor D
Fab 238-BsHescihfiddeiein, deeembicatiprréhirecrieriinis smndhesqtichicrdthadpepieptide
encoded RyaEEehIPMR62 shown in Figure 9. The HVR sequences are bold and italicized. Variable
regions ar, ions not,ungderlined while first ¢ j [ lj amework (FR)
regions ar@lor R regio%goglr%rsah%8%%@1‘%{81?%88%@%%%%%%?@%%Ell%lﬁléﬁlj-%é ?@Emgql%gé\lo: 56), FR3-HC
(SEQ ID RTibsdipsRantibady faetsts Keedds Horieaaeingiee it Ry S I UERerRrPRAFAERN)),
HVR2-HCof Sk dioahiehit 40 AMHPEEN TG T ABRFIOE PndA R3S QSbdN6 244o(E®GVNN)) and
CH1 (CEQIR NG 20 PGRIRGLE doh i {IENemRMIRasRBYde s i ahoM g afihition of the

alternative complement activity, zed anti-Factor D Fab clone #111 and humanized
anti-FactoiUnne-5sepy i nvars 8ypase servalioes sPalsavAt ps etipidlir!a BUSHR the hemolytic
assay restitsrahpwirgonhipiianaatibesalierndsiviopa tneay APt plemertegatisitycKomimimanized

anti-Factar D F U0 GG i | if@ctor D.
Table 3 sr'f’ @vrg iﬁ&%@%@%ﬂ%@ﬁ ’I%O (rllM Ev%gg’?é%%e@fggﬁgﬁé%%ﬁg%\%%%%@ repeated

experimertS) BB ESPRIMFG BoHa M dasAR R PSP RIS WS TIRAIBHY to target
Factor D mwlditioatiesdresadsgeshbumsnefdtiixn[@0aplkighrekl 3dshioaspidatonirigteass] duration of
inhibition of {he alte aliyRRAINAY (R) FOMBIGMERLACHYRINS IR GldRdEN EXshHEiRasINgle
intravitreal (IVT) injection of anti-Factor D F?b 23? at%%’Z D m'ﬁi dose Oéat?surqwgq £ Qr é-rll?fne t112) of
anti-Factot 8/ B 5B 2883, PRSIFATEI5955%) SATHEIYY e iRAYSH the 1ABOIHORGIRGE vT
injection dfeathie- FsotorRrFady@38 dvag restinatddmaltgibit IN2 bugsiénesavlactakeon in the retinal

tissue for atlgashaBPHiIs AT BRI IRGYIN eRS N UMM S RideastRiaMLRd davssdadzigure 13, the
dashed line shows the simulit‘ed anti-Factora Fab 238 c%nec%%{agon in.the, \&/ZI reous humor following
oli -

intravitreafROYTIRTSFAISE T ERIIPRTS: (RS i SR Tt At FActor D Fab 238
concentratiegasethedratiffilzisslgeofitloniatpiheragmissibem srTRIEGE N THE\EIRT &hedn the
concentrafign,ibibe withaaus ey ane-retingl dissuens hasratupsnpamestinateiithearesinal tissue
partition coefficient of 20%:; in other waords, 20% of the total drig adminis t jtreous humor
Pl have EE85E BN S oS a Dl %@éﬁ‘a;énas? R R e
used throuyed( taisrpprohiervdiro b paassivalrard irtAlsrariNRPaRY R HESPRRIEHRY t84Hose of
ordinary skil irtie: aiiE QWever iAppieaniscdesitedhastivdalloving decmashsl givgss thieaparticular
definition as defined helow. [0037. "substantially i ical’ wi ntibody
chain poIyr|ciesleag%((jj81 28@3%?}% épnnga} %quﬁ}%ﬁje%i g}é%a(r&]@r%lﬁé?d%i%ﬁ%%%%%ﬁﬁgﬁ%%g% or 80%,
or 90% orf9Bvs shaRrdA ettty ARt RHsRERRICTSIoIRERIB BB R CB erm with respect to a
nucleic aci¢sesencednay (Delcpnstitediasaisegueatceddmalchatitithescekinymitiag \anl edmtetbout 85%,

or 9000 O indt & %é%y/%,zﬁ%ﬁ%agaégswé%ya?cf@a‘mmﬁy%i& Bl sBAYERCR |QBAR e term

"identity" orrJ omology" : e construed to mean the percentage of amino acid residues in the
candidate "@Ryaesidaricar@MdAtRal NRRIFRTH PHLHINR: of PRE MEPBRdfE eI EESRE WL h it is
comparedegdtesralitprindhtheisegaenieés ambitdrotgemgagiapAifDe dessding troaehiedaivhdagaximum

percent idgptity I/,{0¢ rJ&'h %ﬁ%%ﬂ%%h&“ﬁr[ﬂ?ﬁf@ﬁ‘ﬁb?Qﬁ@%@%ﬁ@ﬂé%’.‘@&%\@*?&%Bk&i@&ls as part of

the sequence identity. Neither N- or C-termina extens![onj nor insert%ﬁnﬁ s,ha%{%i con,strlljed as
reducing iGBRYEHABAIGRHy VIS HEDs AR LD RN T B g Ak R foP IS SR AT S &0l known in
the art. Seigrbacexatepiiiynmmeystive Abi ety shaty de thicpresemalgsiardoitueae® . SO0SYFENe term
"antibody” js4u3g5hip h8MPacest sehws BlehsRgCilcatytceVetsmple, complement-associated

eye conditions include age-related macuiar degeneration (AMD), including early AMD (e.g.

includes multiple small to one or more non-extensive medium sized drusen), intermediate

AMD (e.g. includes extensive madium drusen to one or more large drusen) and advanced

AMD (e.q. includes geographic atrophy or advanced wet AMD (CNV). in a further example,

intermediate dry AMD may include large confluent drusen. In a further example, geographic

atrophy may include photoreceptor and/or Retinal Pigmented Epithelial (RPE) loss. Ina

2



monoclonal antibodies (including full length monoclonal antibodies), polyclonal antibodies, and
multispecific antibodies (e.g., bispecific antibodies). Antibodies (Abs) and immunoglobulins (Igs) are
glycoproteins having the same structural characteristics. While antibodies exhibit binding specificity to
a specific target, immunoglobulins include both antibodies and other antibody-like molecules which
lack target specificity. Native antibodies and immunoglobulins are usually heterot%tram ric
glycoprotféiﬁgeéﬁéﬁaﬂ'leﬁ@,é@@ ALARAREC R FATERRLY BHARS iR QAR YA A tfe‘vﬁo identical
heavy (H)phalazré&aahrbapeditanihainat dmererskamvzeidble domiamsiHdifotietee @ty a number of

~ constant ee%mms%smmg@mm F\@iablsdamaln abaperad-fbanta s siaskgomain at its
other end, [0040]An "isolated" antibody.is one whic %%%e Qoeen |de{1tlf|ed and ﬁeparate Al lor

recovereSSRPRRIRTRIGIRENt Bt A8 RARTPRI% AV BHRRIFT HRPERTIASH S FPHERS Ht nnaé:ural
environmémbardaitaterisiaitghietiovdUidvinterfere with diagnostic or therapeutic uses for the antibody,

and may jpghggle enzymes,Rraenss, ABthARESPFRIRIACE MSRHIASRECIRIBARRY - EMytes. In one

example, the antibody will be puri iFEd 1) tg,%regteé. th%p 95% ylwei ht o{)ar}tibog)(has determined by
the Lowry RS CARagmERt Brarstabfy ATOFE TRATCE¥YE IR g hE ?E% 0% %dea?gé Stificient to obtain
~ at least 1Hvesidogsaideste Kitinainorisine andriibhdy elicederidnoedjragaast Belieiimg cup

sequenatgﬁﬂgér(%@ﬁ@%@&%ﬂsigﬁ@m&a&r&ré%us@dernr&%:@mgo@rnmmrmﬁmtmnditions using
Coomassie blue or, preferably, silver %a(i{u. Ifst%Iated tibod includte% the antibady in situ within
?ﬁ fibody o ] 8ren a

recombin&RTEENE SRLE TIPSR BR& Component of %‘e‘%lhﬁf))éragrger?atura environment will not be
present. Oreiitarlipomenideat instlaetenafRIrstiivaeteosds ardd sl 4e(Eaat DFrMNRReakon step.
[0041]As ysed:hereiisoapt-nmanissimnd anidedyitmepraassantibeshipibiichspecifically binds to
human F%ctnc%r D in_such a manner so.as o] ri{l})i;ggg%o(géygsm,gad%r&q%% %ggm!%g%?tﬂ@ectivation.

to refe I

[0042]The ai PFASHST DM s used” %Sétr'glnn I to native sequence and variant Factor D
polypeptideentzod sjanihadydraegasisdeerati®a s hoRpaplidemenyatbasifP dmino acid
sequencecaﬁtﬁrléa@&ﬁp[ﬂgaﬁd)a)am&e idesteaghisotimeaiiites tederdesaohieatosy etmmaamﬁon. Thus,
native Sequencs Fé‘&égge%tf:swﬁp&%h%ﬁﬁsﬂéi WS AILE8Y ey AYUARS DY fReARRnant and/or

synthetic means. In-addition to a mature Factor D protein, stch as a mature human Factor D protein
(NM_0018850fte Serriionatiier Beq s R AHBR YO R pEER G S cBRipREsE aturally-occurring
precursordespsathiacighbBrtagy aaiinactssignieploteis, aritiokinseptatdd|jtitaitycoteansed to produce
the active (o SRNANASCHHNONGUARLICHDS (8. wBILeIRRYOL SRISSS) IRBIAML oo

naturally-occurring allelic variants of Factor D, as well as sgructural conformational variants of Factor D
moleculedh@AREORE LGN KAGREMLIA 28RIBHCA RS PRV B BuR Pk PHEE & REE Fom nature.
Factor D pealypajphddsr abaontingrkibn animals, including higher primates and non-human mammals, are

specificallyingluded wighig, this sefiniionyelRAoRasiy 42 ¥AiRNG maarscanawitsdagtor D
polypeptide as defined below having?{z‘;lt least a,}bout 89% damino, ac;d sr‘eigluren%(’;g_éggnct{yet a native
sequence TRIRHBIIY 5N 8 SRR AT SRS TG A SR FS OB R S AR B 3SR ERtidle
(NM_001928)desdiitasig, sarbadiven, tariarentitnronseiniczis eaisieur Soomianivg . acimrssiigence
identity, 0@%‘%_@%%@5%@%%@%@%@%&@%ﬁmwsmbmmaoﬂ%a@mp acid
sequence |dt§£tlty, or at, e?% abeut ?5% agg/l{%%r%g gese?n%n%ﬁigr%rqt O aetrﬁagft tﬁgoyts%ﬁg/o amino
acid sequ@ﬂ O?deﬁﬁi’ﬁ”SPa 28t A0S 6 amino adid sequence | enﬁ@ With-the mature human
amino acithsedigencentaingd 00 I8 Fofuans]; repceintToRaph ibsald dydanehpdifatas izt iDeefined as
the perceniags.gfianine Rcidsesiduesinacandiglaienseauenseyitaisasecidanteanyith the amino acid
residues in a refir nce Factor D sequence, after aligning the sequences and introducing gaps, if

stsoma e dts%ders. . . . . ) )
necessaryef 0 achieve the maximum percent sequence identity, and not considering %ngl conservative

substitutidA§28% part of thensaxsaeic b piamemon REpAER LS ParptdsE st dHamMRafYy Péieent amino
acid sequeneatisteditruBBdyaraghieratelrofaBeuaMigys-tinfiay aytthint thesskilt ixither &g, for instance,
using publly ayaleble COMPYLEEPGTaIR U ALAST BhASTeRAL 19N SLMEBaiGDJONASTAR

software. THose skilléd in the art can determine ?ngroprlate Earameters for measuring alignment,

including &ryesigamenioribe faraeesin R RIRRRYPSIG HREREBVEAASSAR8Hh T the sequences
being compaipdmBataencaice Bligycis thien calaulatsdralateet tth thedorigerseapseniatsd.eyeven if a
shorter SeguERee %ﬁ%&é‘&%ﬁ%&&%\%&%%&éw&%&e@ﬁm(ﬂmi%ﬁEﬁ@%%dm@@veralI

sequence identity will be less than"100%. [0046]"Percent (/0) nucleic acid sequence identity" is defined
as the pertehiafausdrie a0 irf SRR dRCY flf SACRINGHESR WRA NS nucleotides in a
reference fchaotoiiB-eacatingaseqgiimn@y diidhilligtiaigihccieogpmne E3Rinentnrbthabimitisgads, if
necessary, to achieve the maximum percent sequence identity. Alignment for purposes of determining
percent nucleic acid sequence identity can be achgeved in various ways that are within the skill in the
art, for instance, using publicly available computer software such as BLAST, BLAST-2, ALIGN or
Megalign (DNASTAR) software. Those skilled in the art can determine appropriate parameters for
measuring 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
cponlience 1 e aven if a chortar cearience chowe 10004 canitience idantityy wit 2 nortinn of a lonAaar



therefore are distinguished from the nucleic acid molecule as it exists in natural cells. However, an
isolated nucleic acid molecule includes nucleic acid molecules contained in cells that ordinarily
express an encoded polypeptide where, for example, the nucleic acid molecule is in a chromosomal
location different from that of natural cells. [0048]An "isolated' Factor D polypeptide-encoding nucleic
acid molecule is a nucleic acid molecule that is identified and separated from at least one contaminant
nucleic adiveiiilisceie swamplbidheicisnoleneitigsasdattd exeinctbliontgralesonedalofthéactor

D-encoding secieigracidndrdspiateant-astesiBaalypeptigacens oding dpnaieicqapeid malgsule is other

than in the forrq or, settig%in which it is to nd in n%tture.. Isol?\m[f %tor 18 olype tiqe-.er}coding nucleic
. E»ﬁ\rnsr:»ﬁ;1 the cO lemsamt—assom 2 eﬁ(e coH_IHon IS We chorol g?n cﬁra ufar am{h . .
acid molecules tHeréforeare distinguished-from the encoding nucteic acid molecule(s) as they exists in

natural celf8Y¥lbwever, an isolated Factor D-encoding nucleic acid molecule includes Factor
D-encodingopyicleic acid selegsdes wentinor poelihalasdinesiicrdiaas fattes B wbere, for
example, (e Ndel acid moleeyls s dn.a hromesamaliogaion. diferens fram.hat ot patyral colls
[0049]The term ™antag et 16 tsed n the Broa} est sense, gnd ihclude ar?ys_f“no cule that is capable
of neutral ¢ sSREdRE RS- BARBITHRR TRRRORIAG Y SyFotpatipre HUeNSF BORMtEIRSHGWith a Factor D
biological aetiviinchaetes fhratagosisiginelvdelcnibauhliadtatinaeantisbaeatacbeantiodies, and
antibody variant . ntigenshinding; ' tl eptides, and
non-pe’ptkﬁ@jﬂgﬁﬁiﬁj qé‘é%fﬁ@i%@@%r&g{iw gﬁéﬁéag) ]Iggﬁa&lo ngﬂ?ﬁ;ﬁ% e’ﬁg?? cE]g, partially
or fully inl%fﬂﬁ@’,%ﬁr@rg‘%ﬁfnw%@G@fﬁ@@ﬂ?ﬂéﬁ’%ﬁﬂ%ﬁﬁwﬁgﬁﬁ)lﬁ‘%aigfﬁ@%‘f'%fféﬁ%% ability of
Factor D (@iﬁﬁré'guipafh&xhﬁlﬁe pathoteity Ufme@xthe_meﬁhbmqﬂmmassmmd&tm. ¢oRBEIA "small
molecule’,is dlefiner herein imhaye A moleculaweightbelow Ah0uL.e00, prefamble helow about 1000

daltons. [0051]"Active"” or 'activity" or "biological activity" in the context of 'a Factor D antagonist of the
present irfRAKBRIE IHEPAKiI) PHHRIAGSIA-DS SRR ErafyIRRIGh A STeRieaIRME AVEF Factor D.
One exanigierofial bislogicaketiiaty (GNY'Factor D antagonist is the ability to achieve a measurable
improvemgpsh the state, & gspathdranvaiR a6l asseriaiadHiseane alorangition, such as, for

example, a complement-associated eye condition, The activity can be determined in in vitro or in vivo
tosts, eI BRI A ST bR Rl Ao R Bcte I pal ok ey S FRasLring
inhibition efithesdtepmfismardineagidotlesrditiactiviteos acthealioal!.ikingpapsteeant animal model,
or humanéé&@lﬁ%ﬁi@a&é- dOORRIR heciasmeermp IR eNiRasAs A disarderiols usas imthrikgoadest

sense and includes disorders assgpciated with excessive or yncontralled cgmplement activation. They
e cORRRE AR HSH GG C AR G By AL D HbACD SuH BB Aifvation due
to ischemfM@ fehvdraitah Teteremipscaiieniybvar AMdPintakalsetinermu P Birerdorhbwiifisagic shock,
crush injugnamstiple-osgaeiakne, RyrehplemicishackiHniesipabisahemiatsaibase\rnts causing
ischemia. CmAlemeny activation ias fiso hesn sioun.ia be.ansociaied Wil inflapimatayy conditions
such as severe burns, enra%tedxemla, eptic sﬁoc?g agul?¥esp|rator aig?re%spsynaro%g; hemodialysis;
anaphylaci€ speeR sdiereraipment-areneBichise eaotiies dpuiMEidrereittanemia,
poststreptesneealglxatpimianaphritis and pancreatitis. The disorder may be the result of an adverse
drug reaction, drug allergy, IL-2 induced vascular leakage syndrome or radiographic contrast media
allergy. It also includes autoimmune disease such as systemic lupus erythematosus, myasthenia
gravis, rh&iiasRrHRRABST A EIRNERS disease and multiple sclerosis. Complement activation is also
associatefhg@th transpkiginsjeetios. sBomplenégineativeltien isaise cissec@mietavightatdlar diseases
such as age:{8IIRs MarMaLASORDREHA siabelcrelipapaitneand piledisshemiprelated

retinopathies, choroidal neovaScularization CNE%, uvelitis, diabetic macular edema, pathological
myopia, vBHMARERI-FHTRG IR 48ES S il thGsid B AR 2yt mtt A ReEAl RASH GéBifision
(CRVO), asmedtitetivasdlasizatiSEaitiNesnéd Memsasctivaiy2 atd/[0@H8ETheteensus
“complementassoeisiadeHR CaBAIiNRis USRS ibe- BioRASRlRE RSRAAIAS RS 2llexe conditions

the pathology of which involves complement, m,chEl ing.the classical and the Malternative athways, and

in particul SFARRSAIfeFRERITBSE MR TRE SHBRIARHY TP anAra S9N e Lomditions include,
without lintitatified asasidat tegeneraiRRMNISESeR) diisBas GIBSRIGENDONIGERSR TG Blcular

degenerafipgrAEDNnelding gy sad et bnonomdetive snbexudatinerionsahoridaln

neovascularization (CNY), uveitis, diabeti ischemija-related. ret ' ther
intraocul aﬁéé g\%ﬁséd I %@‘édé%%tfﬁseﬁﬁsagg ?%Zg cé%gﬁn%%% érr%% E@n‘gé,) p%\%ﬁo c%%? gﬁr&@%%%—?‘ lS/o n
HippelLind aieaSSATHBPI6SRi0EBNP tRé) by) [Banirdidetiied ve ! SEULSRRFERVGEGorneal
neovascularization, and retinal neovascularization. In one example, complement-associated eye
conditions includes age-related macular degeneration (AMD), including non-exudative (e.g.
intermediate dry AMD or geographic atrophy (GA)) and exudative (e.g. wet AMD (choroidal
neovascularization (CNV)) AIV1D, diabetic retinopathy (DR), endophthalmitis and uveitis. In a further
example, nonexudative AMD may include the presence of hard drusen, soft drusen, geographic
atrophy and/or pigment clumping. In one example, complement-associated eye conditions include

age-related macular degeneration (AMD), including early AMD (e.g. includes multiple small to one or
maore non-aviancein/e meditim <iz7zed driicean) intermediate AMD (e A incliidece avitencein/ze meditim driican



[0056]The term "mammal” as used herein refers to any animal classified as a mammal, including,
without limitation, humans, higher primates, domestic and farm animals, and zoo, sports or pet animals
such horses, pigs, cattle, dogs, cats and ferrets, etc. In one embodiment of the invention, the mammal
is a human. [0057]Administration "in combination with" one or more further therapeutic agents includes
simultaneous (concurrent) and consecutive administration in any order. [0058]"Therapeutically
effective dn0nBSIS tharamenidcotnger drtscbhamageristnivhrorsh &ghirse 8/&eRfeve a measurable
improvemgtisrdhe state, e.g. pathology, of the target disease or condition, such as, for example, a

e oc o ecire £Rrlans NS APUL RO SE SR LeleLe A Soduences

necessar I the expre SIOI’] of an ope_ra rq ea coding sequence In a(gartlcu ost Organism. The
control sedpesice &tz Elowngaumariprdiealy6asioro ideafifie #ihtlU§EQ B btHote ABhbtionally an
operator seeuenes, And-adkibasonte, Hsglingssite Bukaybtc zalle, areskn ass-60 A3z 2pestnoters,

polyadenylation.signal enh r 60INyclel i1 ‘opearably, i N it s, placed into a
functionaﬁre é%t‘i gﬁgﬁ% %fﬁ?g%{:lhg% g? e’i[c@%b%j\gggq E%gﬁ%g%g&éy%@rﬁ Il;il g fj%%&%oyrv%é%%ience or
secretory $eaeRICR SFEH DN Girfi®d Rothiers mied Wakpepadeatdrste 4 RergryrEBbstein that
participatesgibnihim secsesipnofhadpoly pepiicteiaa-piR nusiet @rsp nenoergHifferalbly Hidkedito a coding
sequence L Aflpgle-he Ao YR QUAISSIRSERES: 913 51090RM2 BBARySiesi pperably inked o

a coding sequence If It is positioned so as to facilitate translation, Generally, "operably linked" means
that the DNANSOHRACRARS GHRER PN ANCU AR BRTERRS of 2 L BErOn) e,
contiguouDa¥id: i1l FeBEERGADhERED BOowWeAR), ERIENRBrSERNDtNHaVESo HeOigabld DLINiKINg is
accomplishgd hydigofiensteapvenianeairsionaitemdisureaiie s drdple at-tagsynthetic

oligonucleotide adaptors or linkers are used in accordance with conventional practice.
[0061]"Str}|:ﬁ6é”‘ﬁ%§'®@far595m%ijon reactions is readily determinable by one of ordinary skill in the art,
and genefall9sk an empgicalicstiowiatiomdgpetittiesraueotedEe Ienyih 4@ladtinsgisbhepeimtire, and salt
ancemf%lgﬂam&%&ﬁ%é%%%%@ﬁ Eﬁ@ﬁﬁ%&@ﬂb@%&%ﬂ%@g@%é@g&@%ﬁﬁ%ﬁiiﬁigf, while .
shorter probes need lower te ratures.. ridization genera ends,on the abiljity of denature
DA t0 BTG SaRTICHREHErS A W FROSLaR rh SMOT Ot Belon e fhertng
temperatuFee Todomiegmss ooty fe e itk sruacHsid didygure thvie@stHe NroBé) dneririizable
sequenceyth@-Aigher the relative temperature that can be used. As a result, it follows that higher
relative te atures would tend to make the reaction conditi » stringent,. while lower
temperan iEEse <o R ot B A R R R ons,
see Ausubgranized@olrEattProrbeblsIR MOReiar BrGSIUpnTe artte FaeibieENbUBIReRAs, (1995).
[0062]"Striagesi cosdiionsyipthig brasingencgxommliNangy asodefinetybersinTimayse identified by
those that: (1) employ low jonic.ste h i > rat Tale 0.015 M
sodium chﬁé?%}%/&%%)a}iesga s%ral?dfantlI%%%fe%gﬁ%glggﬁlﬁng%odg%:%ffg% #‘gﬁ:‘ﬂ a%%r‘(g& %ﬂegr}nﬁ r%l%oy during
hybridizatrRsngaatAeiaihg agentdgitreds formanitel ot BRIGNHRIISHYR (GRIPTS RIARARY with 0.1%
bovine sersm-ath(BHD/Q 10:Rign FRO-1Cq Sty vinyipy4e))idRAe/5QBRE SOMOMBphEhate buffer at pH
6.5 with 7 [ leride, I ' T Qr mgl # fpsmagmide, 5 x
S5 (078 T B e R e e o S 0 L5 sacium

pyrophospR&R TERC BefWRrdts (i On NS IR AP OSIRTH 8 BNRESIROHIT20.1% SDS, and
10% dextranzgylfate atHgEe Withowathe siatiet2iGei sl Zrc8 SEE(S O iNGT EBjarthey bediyrmbeitrate) and

50% fofmggg?ﬁaﬁ\ﬁzéé%nwgw&waa bigh-sHinRRGNASI GansIiRERE ot KRGS RRAINING EDTA

at 55C. [0 'Moderately stringent conditions" may be identified as descrlb(-*éd Hy Sambrook at al.,

Molecular @8RG 2ad 2 aratis Mt ate MEN R e8Il SRR PPBEI IR 88198KY . and include the
use of washifeglisetLititire @oddmydanidigatioringdn digdinst @enine tesitpedaue, 6dBrREtRNGHHPANE %SDS) less
stringent thatthose.fgscribed above. An example of moderately

[0028] Figure 6 shows the amino acid sequence (SEQ ID NO: 54) of the heavy chain

for humanized anti-Factor D Fab 238, The amino acid sequence lacks the N-terminus signal

sequence of the polypeptide encoded by SEQ 1D NO: 83 shown in Figure 5. The HVR

sequences are bold and italicized. Variable regions are regions not underiined while first

constant domain CH1 is underiined. Framework (FR) regions and HVR regions are shown:

FR1-HC (SEQ ID NO: 85), FR2-HC (SEQ ID NO: 56), FR3-HC (SEQ ID NO: 57), FR4-HC
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stringent conditions is overnight incubation at 37 C in a solution comprising: 20% formamide, 5 x SSC
(150 mM NacCl, 15 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5 x Denhardt's solution,
10% dextran sulfate, and 20 mg/mL denatured sheared salmon sperm DNA, followed by washing the
filters in 1 x SSC at about 37-50 C. The skilled artisan will recognize how to adjust the temperature,
ionic streré‘%ré etc. as necessa ?%g accommodate factors such as wbe Ien&t% and the like. [0064]The

term "vari iR b BBh ARG afRER BRI PO EM PRl Y RAEHE frt tHR MErh portions of
the variabfey soriaGETdVieD BXEERSI VAR IHR (EER0e Aifiomt (GBS amtiCiié (REd b M binding and
specificity, af. each particular antibody for its particular target However, the variability is not evenly

distributed through the variable domains of antibodies. It |s |nt ment called
complem&MaPhy deterifiay RARERIECHRRT R SIMERT 4 %rﬁérj\\g rlg B@fﬁ% @?Qg both in the

light chairmamndrthedhedviachain Haimab&@dd'rhalms:la'dﬁ@mmlbinghImdsefve@@@hbﬂr@@mianable
domains %f{ﬁn%@%%% the &Qé}w%b@%h The, Yﬁ%@@fQﬂ@%fﬁ%cﬁdﬂ%h%ﬂ%@%ﬁ@@ﬂd“ght chgng; each
comprise four regions, largely a ado -sheet confi ion, C S,
which forrP&8[edo ﬁ@&?ﬁ@”&ﬂ%ﬁ?gﬂ?ﬁ@é&% FSHATHG A % @grfggfsﬁ g{ﬁ’%e CDRs in
each chaipositerteldligzgsther in close proximity by the FR reglons and with the CDRs from the other
chain, congrigte to tha:f@ur-east%@@ the sarastRindingsie:qbaatibodisssas Kahghahald rhs used
herein, mgunber of m'm no %(l)_ba q; acid resglitglzuesse|sugr(]:»cr{13 ?( %dlrﬂptto thﬁslrgrrg}%roglobulm
amino aci gﬁﬂ it g sya A& of Kabat el aI %e %ences of Proteins of I ological
Interest, Naqtbﬁatel@thanéob‘bﬁléﬁﬂwns@iﬁééﬁaswDl@@??%ﬂ@\% Bthistesé inarRBD. [0065]The term

"hypervarighlg:regioste bhIY Bnd R5lidi¥d, whaahiseshbateirsieigtniodhanagineg ahanfastioody variable

comin wheh are ypervar el . equense el oo syuriuall efnge oo gperaly

antibodies comprlse SIX hypervarl [8Yegions. t ree in the VL (L1,
L2, L3). Aﬁ*ﬂﬂn#@e%%é‘@a?fdbf@?ebﬁbﬁé@|%h‘ﬁbﬁ§hFeR§T%é9§ﬁ%j'Qr@%n%&nﬁﬁfs’%@d herein, The
Kabat Corgplenertarity DetermimngeRemons: (RQRS)rare based oA \wReueNSE taabditgand are the

most com K?IQ? t lgtsr. t 5th Ed. Public
Health Se vice, ’;@?gh ET%E’S g‘ﬁ%@h Bgtglgu ngﬁm) i ggl)qq%gﬁa r&gfers instead to the
location oftfe! ktructuréi'%&?p% S GGIE APRICOHER SLMBRISIER E)@M §Tr OB IPRYIREURNd of the
Chothia C#Rahtadrep avhemaunibripd36ing The Kalkati te neyednc: conveatian traerfeshethwen H32

and H34 %?RS@%N%@%M%%WB ?56“2%@?%&W!ﬁé%@ﬁ%‘dﬁ&ﬁ@d&é@@ﬁ&Hmh%ﬁﬂaﬁﬁheme places the
insertions at H35A and H35B; if neither 35A nor 35B is present, the loop ends at 32: if only 35A is

present, tweq%aeéfnd@aﬁeéowaﬁ%%%}&*a%oég%fﬁ%aﬁ?@geﬁfedtweflwﬁ éﬂ&%%? é%i"%%

hypervariable sedidaiirepgresent a compromise between the Kabat CDRs and Chothia structural loops,

and are ugedhby Oxfort?a%?!eewl&{o%ﬁp%ﬁmm% aqdehing setwarroT Bs) mﬂma\tyy@%‘yanable
regions are based on an analysis o‘]:i| ge%?%/@lul le com Iexqc%é,tal str ctureéb e residues from each

of these h{BEHARARRE PRGIEASAR low. § BEBIRAGA RRPEHRIaNS g{TTE% L34 L24-L34
L24-L34 L 8S¢rbBE4RrEe-656e Blybegideencséed46-B66! 113 INSG-6DFhown in Flgure 8. The HVR

sequences are bold and italicized. Variable regions are regions not underlined while first
constant domain CH1 is underlined. Framework (FR) regions and HVR regions are shown:
FR1-HC (SEQ 1D NO: 64), FR2-HC (SEQ ID NO: 56), FR3-HC (SEQ ID NO: 57), FR4-HC -
(SEQ ID NO: 58), HVR1-HC (SEQ ID NO: 39 (GYTFTNYGMN)), HVR2-HC (SEQ ID NO: 40
(WINTYTGETTYADDFKG)), HVR3-HC (SEQ ID NO: 41 (EGGVNN)) and CH1 (SEQ ID NO:
59).

[0033] Figure 11 shows the hemolytic assay resuilts, showing inhibition of the
alternative compiement activity, for humanized anti-Factor D Fab clone #111 and humanized
anti-Factor D Fabs 238 and 238-1. 1Cy vaiues are shown,

[0034] Figure 12 shows the hemolytic assay results, showing inhibition of the
alternative pathway (AP) complement activity, for humanized anti-Factor D Fab 238, at three
serum concentrations (9.7 nM, 18.2 nM and 26.5 nM) of Factor D. Tabie 3 shows the ICy
(nM) and {Cq (nM) values (values represent the average of three repeated experiments),
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L89-L97 L89-L97 L89-L96 H1H31-H35B H26-H35B H26-H32..34 H30-H35B (Kabat Numbering)
H1H31-H35 H26-H35 H26-H32 H30-H35 (Chothia Numbering) H2HSO-H65 HSO-H58

corresponding to the three serum concentrations of Factor D. The antibody 1o target Factor D
molar ratio.s are also shown in Table 3. '
[0G35] Figure 13 shows the simulated duration of inhibition of the alternative pathway
(AP) complement activation in a human eye using a single intravitreal (IVT) injection of anti-
Factor D Fab 238 at a 2.5 mg dose (assuming a half-life () of anti-Factor D Fab 238 = 11.5
days, based on interspecies scaling from the rabbit). A single IVT injection of anti-Factor D
Fab 238 was esfimated to inhibit AP complement aclivation in the retinal tissue for at ieast
about 74 days and in the vitreous humor for at least about 87 days. In Figure 13, the dashed
line shows the simulated anti-Factor D Fab 238 concentration in the vitreous humor following
intravitreal administration. In Figure 13, the solid line shows the simulated anti-Factor D Fab
238 concentration in the retinal tissue following infravitreal administration. The difference in
the concentration in the vitreous humor and retinal tissue is based upon an estimate of the
retinal tissue partition coefficient of 20%.: in other words, 20% of the total drug administered to
the vitreous humor will have access to the retinal tissue.

Detailed Description of the invention

i. Definitions

[0036] Terms used throughout this application are to be construed with ordinary and
typical meaning to those of ordinary skill in the art. However, Applicants desire that the
following terms be given the particular definition as defined below.

[0037] The phrase "subsiantially identical” with respect to an antibody chain
polypeptide sequence may be construed as an antibody chain exhibiting at least 70%, or 80%,
or 80% or 95% seguence identity to the reference polypepiide sequence. The term with
respect to a nucleic acid sequence may be construed as a sequence of nucleotides exhibiting
at least about 85%, or 80%, or 85% or 97% sequence identity to the reference nucleic acid
sequence.

[0038] The term "identity” or "homology" shall be construed fo mean the percentage of
amino acid residuas in the candidate sequence that are identical with the residue of a
corresponding sequence to which it is compared, after aligning the sequences and infroducing
gaps, if necessary o achieve the maximum percent identity for the entire sequence, and not
considering any conservative substitutions as part of the sequence identity. Neither N- or C-
terminal extensions nor insertions shall be construed as reducing identity or homaology.
Methods and computer programs for the alignment are well known in the art. Sequence
identity may be measured using seqguence analysis software.,

[0039] The term "antibody" is used in the broadest sense, and specifically covers
monogcional antibodies (inciuding fuil length monoclonal antibodies), polyctonal antibodies, and
multispecific antibodies (e.g., bispecific antibodies). Antibodies {Abs) and immunogiobuiins
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H52-H56 H47-H58 H3H95-H102 H95-H102 H95-H102 H93-H101 [0066]Hypervariable regions may
comprise "extended hypervariable regions" as follows: 24-36 or 24-34 (L1), 46-56 or 50-56 (L2) and
89-97 (L3) in the VL and 26-35B (H1), 50-65, 47-65 or 49-65 (H2) and 93-102, 94-102 or 95-102 (H3)
in the VH. The variable domain residues are numbered according to Kabat et al., supra for each of
these definitions. [0067]"Framework" or "FR" residues are those variable domaln residues other than

the hyper(/griBreIeenBiridandinv 8 e SRR SHEEH Sharrelefinis: (6088 AMRdRS *¥fRkble domain
residue numdiesisgeasidiyKabasoifitanniza mol pogitionimnuimbedsiogoisantikadiad arahothariations thereof,

refers 1o (g BRI ABRXSIAIHIE LI LAYy hmt vkl damainsorlahkigafARle domains

of the compllation of antibodies in Kabat ef'al., Sequences of Proteins of Immunalogical Interest, 5th

Ed. PubI|é"lqé‘éHﬁ’"”o“@?\tﬁé%teﬂfﬁﬂ%ﬁ’fag'M?Qﬁfﬁi%‘g%‘?fﬁga}fh1@e@ﬂ@ﬁfﬁoﬂﬁﬁoﬁg@% Oy this numbering
system, theeaiitaibldméarcanimaativsegnérmdeaay (EHrdeam feviacohealditibagl v rtooe kst :
Co”espomgat&@d%hwwnﬁ&md%@eﬂ%Hé%f%&@tgﬁt%%msthea\eﬂw@m%mml@aFor example, a

heavy chain variable domain may jnclude a smg@e amino acid insert (residue 52a according to Kabat)

after resid@@HEMSBAHNSEAL kBN R ST BN EGHFESAE 27 %85 SBd 82¢, etc according to Kabat)
after hea\§&ddin FR ré&ds@@@d "Ehibi<ap stonerwbitintee beesi disediimdprsesdptetiaddifor a given

antibody by gligRmeahal £es &f&qm@iagw @Rmrﬁﬁgw@&q%h@@%ﬁ%ﬂm@.t@tandard" Kabat
numbered se ence. [0069]The Kabat %n(l%)erm g?m |sj}% enerall use%when referrln to a

residue in”fﬁ FNBRGERATS @%5?8 WPé% i) oq #4989 t'ﬁt chali ragetg'?eugi Gues 1-113 of
the heavytmami)JQé&gaK@E@N@n@kd@wm@%&anﬂWuﬁMﬁwmm@ﬁwe@m &d. Public Health
S?rwce M@Hg&ﬁééHa‘éﬁaﬂgfcmjts&eamnB@ma twgda&ﬁﬁ&y)vﬁxﬁﬁ%iﬁiﬂ%mFﬂrﬁ%@;&@rhﬁéﬁm by .
reference e ering syst e rally use referring to a residue in
an |mmungosgf’o%m“r?'ﬁpe%$y R, cosngqaérﬁ reglo rh EO ré? e‘?)ﬂ(ﬂ?emgrtepdrel erﬁégat etal., supra;

hinge regibanI¥6riutustabdriiie @f%&iﬁ/%ﬁ&iﬁfiéiaﬁﬁé%ﬁ%@@ﬁi f&di %ﬁfé@ei P6MBTRE Aumbering) of
the Eegvyrqbﬁ@)amm =id ﬁ@a@@m@i b K@bﬁtfa @iﬂﬁ&@cﬁh@s%ﬁtawmmbm@%@ﬁ@@e@uw IgG1 fEu
antibody. Linle otherwise herein, references to residue.n ri omain o
antlbodleséggegr%s<§ Esé&érﬁumbgror n%m? Cingat ?’?Elm Séjrslinn eggs%rg]rag [%qrgésggtgte%%%erwse herein,
reference§*‘t@rré§ikﬂuésﬁ|§ﬁ%é‘t*§‘hﬁ"iﬁé"@@ﬁgﬁéﬁ?@ﬁﬂ‘ﬁ’&w&f aiitinBoie sertEERARl SRl S HEPHering by the -
EU numbesiegmistemptedht serd nifieddStates Rievigionalshpplicadiane Mesetl688i823lyiigures for EU

numberingh ROk UPEHBELS Gl BONRERILL  SlstasRealliaRARiges and proteins having

more tha out ten amino aci In one examplg, the polypeptide Is a mammalian protein, examples

of which ifif8e FactofBushd ReigmeRt-GHARH Vafant B RAdYoMBRTR 2hBRFRP DR, the
polypeptidedsidcilill Mgt dndiodfacora tibeah fiaganent thereaf ifdigit antigesisbiiadingdragment), that
binds hu%%ﬁ@%’f%tﬁéﬂﬁwles of which include Fab, Fab', F(ab")2, and F, fragments; diabodies,
linear antibodies; single-chain antlbodé molecules; and multlfﬁecmc antibodies formed from antibody

fragmentd{&g! antlgerT AR RGNS, {887 if, I 5 AR RS S Variant” of a

starting pélypeplideigpeapidbgeptide that comprises an amino acid sequence different from that of the
starting pelyagptide. Gﬁ“%%%lv)é é’e&@é&?&t w@c&s;‘sge%s AR AL RRMLBRE ISR RsedsEADlY at
least 90% sequence |den'ﬁj__ E} Eﬁlerab Ieasis 95% se uence |de % an d, most refFrany at
least 98%° g@gﬁé“ﬁcﬁd@n {Rlthth BN RROE o Bl Blered fg’géegé'&ﬂ c é%tﬂ")? determined
for examptesisyahen FitbheraliyPsogudhat. ackd [SsrUsAsdged 380 1886 qg@s)bwrgme@!f the
algorithm gﬁ%&e&n@ml\éﬁeweg@amak%ewqh aﬁlmo‘i&o%%aﬂﬁs FLOEPD e RGNS

sequences t rowde for Ximum uence variants of a pol 0en ﬁe may be
prepared W? ?O(I]uu ga atrog}[l‘l\gatgr%uc e&%e angés me[o %RTA S%Eggdl q%heg po%/)pé%{ e, or by

peptide syrmeriStsNSBREPTHASAS m%‘ﬁ@réé%ﬂﬂ%&%ﬂ@%@l@hfﬂﬁ@%@ﬁf%/& tesertmniasiyand/or
substltutl%}éﬁstéﬁsldm%%ﬂwm&ﬁymlwﬁﬁdeaemusm@f the pelypeptiele ﬁéﬂMrpsbo&ﬂMg
combination ,of gfelr%lso éeér;sq{tﬁlgt age e%gllc)sé %; rg g‘l)ﬁe ag%\éﬁrﬁﬁ th fln% gga C@rpwded that

the final cONSHUC pos C aract |st|cs mino a anges SO may alter

post- transPatﬁ?n‘ﬁ@‘b%@%@@f%%@@%ﬁﬂldé”%'ﬁ%ﬁ’fa’:saéﬁér%m@%‘é%d?ﬁﬁé@ ST FORTHIO
glycosylatipni sitescMethodsHangeDexaiingrivinerasitisequence. VRaant Daneypeptidgsare

described,f .S, Pat, NG, 5,834 AR EXRIESS ERERFAIESNELRIRAY, SIELERSRCIRY FpmuRle.

within this definition.
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[0072]An "antibody variant" or "modified antibody" of a starting antibody is an antibody that comprises
an amino acid sequence different from that of the starting antibody, wherein one or more of the amino
acid residues of the starting antibody have been modified. Generally, an antibody variant will possess
at least 80% sequence identity, preferably at least 90% sequence identity, more preferably at least
95% sequence identity, and most preferably at least 98% sequence identity with the starting antibody.
Percentaff®48quence ‘ftrsieryDis/aeainiifea S eRaivpIEasiPtne PRYRSHLER, 35rS8iRRs PRIEYd. Sci.
USA, 80: H:3%¢ L836a61 9\t versioanahshecrl gartiumoderenbigd tby-Nesidie swajp eical Fdctivtod Biol., 48:
443453 (/. @lerianio fe seences bingaiaiinaambad antthecanfidsaaagioony
variant toprovide fr faximum ﬁomq ogy. Identity or similarity with respect to the parent sequenced is
defined hE¥édireaY (B perRteaGeBMARIRYS ALIGaEFR0BSEN ramiam AR VR i &ibe éthat are
identical (sestsatvet EsiHlue)iar stdikeo(iencandirdimcior resielus fiomttheYsamageitdeasedcen common
side-chaif piaperfie Sep RRRULILING hay caL aiberklRSId SR edleLpiaan Wspaygnces and

introducing gaps, If necessary, to ac%;réve tpe maximum percent sequence identity. Amino acid
sequenceEFRRINE S aRtiBIRTSHARP S DreRBIRRasIF SEURNGR P ey opite MG M ERanges into
DNA encading tae astibethg db\pegaiie synthesis. Such variants include, for example, deletions
from, andjgyinsertions:inio andéar sHRsSttens Qleresiduamyitiinithnamineracid sertsgace of the

antibody of interest. Any combination of deletion, |Esert|on, and Eubst' ution is made to arrive at the

t
final consHOEE BrViERIGUFRIASITHE eI Jaabate Y ARERLIHR (M & RN BHEIES OFR. Amino acid
changes alsefaaycaltBapostirarslaicnalgirocelzesmttihe saaibodss sunch iaksashigingirggtise iumber or
position of glycosylation sitgs Methessdan arnesatingartibadysrapence varanisa-agtipedies are
similar to those for generating amino acid seguence varlangf otf.ieeolygﬁe ntlde% erscrlpeo%’ég UfS. Pat.
No. 5,534 81 &, §§1W8§?B§r3§e8ﬁ¢eéirﬁa’ﬁysr%%?gﬁ%e', B ekampre. 1607 3]A s Tidated variant
of a polypésseinningleetdenisampiol isep seteionserigientiivecen o rREpIS g AgivRIIINSOF V8D ?E Sf8ue(s) of
the origingkRpIvReRtiseihane BrencarvatediaRspasiRle dIRBASorhpuidiesBRrERl ansidasside chain

has been copverted tQ a resj with an_qver ldic_character. midation may, be prevented by
convertin§ !ﬁg%ffrgéﬁgfa\l %‘g§§n?'igﬂg%ﬁﬁ@%ir@%%§én OC%N 5 ghin‘?eeaeogr‘%% grﬁ}gri?\% g? or Ser)
(Amphlettieteretng. apiiapiatBRaEEneiols DrimEseUreDs)ynfoe7Y JAFHU S d Y P ARIRIRE H8J§EIypeptide
molecule {§ apalyBeRtiselahergimhrne evdanare Mathiamine ¢V tps MetLendsyptenhprdbarcdrp)
residue(s).of the original polypeptide have, be onverte r.sulfox] I sulfur of
methion S SR iy b e B By L A s Mt t8 oL Lew) o
isoleucineSERBRIRE) SAPMEHIERYGsaausnep ity Bite enhoiticn: oL iPrgeossaY e Re Rdgiutamate”
var@ant of@myp@m@ﬁtmiiesulﬁés: tgolypeptide wherein one or more glutamine_ (Q or GIn)
residues(g) pfine 0”9'"@4,-;%8%&9%%‘8@9‘58 @?&L&R&%’Wéﬁfs’ry@s@@ﬁ?@a@%%M&REQ&%WS when

glutamine residues, for exam -termlnali glutamine residues, spontaneously cyclize resulting in
pyroglutafHAIEC iR ataPRAIEAE PRAUEIGR iP5 5raiiahtut P CBIRRIRS BIGERRRE®) or Gin)
residue(srtghbeasnateifly ssqbinpéAntphébithity theaeoRbares. dBibtdchhoin® dbdsl 0 (2988p10076]The
term 'antipoghKGOMEMaARIGE (- AReLiaDHALE BURNINANBR%, RdcialiigdarassInding or

variable region. Examples of an ents include Fab, Fab', aE{I%Z and Fv fragments. The

. _ y fragm , : : \
phrase "fSCEIHAUF RS %ﬁqé{ﬁ%?8dde@f%¥r?%{h%@89‘%’%d66H%@Hﬁ&’%\éﬁgﬁﬂ AR %%ﬁ'égical
activity in iednenadnfovithstafich|esigthpabitithoalailEoie exampler, sofurectichet fraghhsnt, diléndley of an
anti-humaALF@@taf@eggm@P@Nﬁ@n@amﬁM@n PiRdJQEROIA ReinBEaN REIRIMEE SRR SR Prevent or

substantially reduce the complement activatiqn._As use rﬁ?j\%ﬁin’ "fungctiotnal Hagment'.‘ Wi}h respect to
antibodiePHEMFER B! 08 BT RSy RN LY, VERAGTRSRT 18 AR RGN Antibody
fragment wiichedmantha tdneptecidngeemengestiainarmdbipritty Seeuanie idegidn iedpists of a dimer
of _Oni _he%‘éz)?@&@@%@ﬁ@&i@%ﬁoﬁ@ﬂé@é@ﬁ?@@i%ﬂ%@ﬁ@fﬁasgaﬂe‘ﬁ%@dﬁﬂbé@ﬁ@@@:iwAVH -VL dl;mzr)- It
is in this configuratign that the three s of each variahle domain interact ¢ ine.an target binding
site on theSHTICE BPTOVA] ATPUTIE St sy e Lt GO S b 3 B8 to
the antibotigrH8Wever, even a single variable domain (or half of an Fv comprising only three CDRs

specific fopaariarget) has theiabilityiadreRanizasnet nthiangrtachingedhaindb i@y’ antibody
fragments camprise, g Y4 ¢ ’]Qa\’tLod"@a'tra‘ﬁq%%ﬁ{‘nﬁ%té':mé’é‘d RIS DESRAN H‘&%R%{ﬁfse”t n a
single polypeptlae chain. 8eneraﬂy,%e(19v polypepti e?urt_ er comprises a polypeptide linker between
the VH an@s%aciging dinBavatiiebreisresof{BedipiRicrasif. the ol irlReadda1asry e bivilfig.
[0077]Thetatifiag ment sauainsithenrnsiaiudo maistakthe dghisahaisiaaddheofiatieonstant domain
(CH1) of the heavy chain. Fab' fragments differ from Fab fragments by the addition of a few residues
at the carboxyl terminus of the heavy chain CH1 dgmain including one or more cysteines from the
antibody hinge region. F(ab’) fragments are produced by cleavage of the disulfide bond at the hinge
cysteines of the F(abl)2 pepsin digestion product. Additional chemical couplings of antibody fragments
(e.g. antigen-binding fragments) are known to those of ordinary skill in the art. [0078]As used herein,

"library” refers to a plurality of antibody or antibody fragment sequences (for example, polypeptides of
thea invventinn) ar the niicleie acide that encode thace ceniiencace the ceadriencec haina diffeareant in the



against a single targetic site. Furthermore, in contrast to conventional (polyclonal) antibody
preparations which typically include different antibodies directed against different determinants
(epitopes), each monoclonal antibody is directed against a single determinant on the target In addition
to their specificity, monoclonal antibodies are advantageous in that they may be synthesized by the
hybridoma culture, uncontaminated by other immunoglobulins. The modifier "monoclonal” indicates the
charactertofreferaatibddijnguisiuin i ontan edcieismadsnpiseuitiamyt i denes i gisulation of

antibodiesiAngds Q@H&é@@c@ﬁj&ﬁé@@@&ad@a@@inmmegiugtime&@aaeﬂ@e@%&%&r& pagtinallar method.

For examﬁg,le the m nocloréala%nélnbo rusei e the ;f%r)eseegrtnl gc{z}r& r%aé/ k():% |58| %%from ph
age antlbo&]y(i’gra?lrl %%Xge YRE Welr nonr?’Pe nlques e pare “monocional antibodies to be used
in accordaﬁriaeﬂﬁmwmé@ﬁ@ﬁ'ﬁv&'ﬁﬁiﬁﬁﬁfm@%@’dﬁmk@'?wmdoma method first described by

Kohler anggvistein, Nawf@o?&éﬁ%cﬁbQM!%dm%maﬁg hiycreceribinanrcoeth adsicieic

[0080]"Humanized' forms of non-human I | lobulins,
|mmunoglaoqnu[nn %3&%? gtr‘?rgjgrrnieﬁ atrrlldere %réu%n%% gng%g{;(g?g géﬁté‘?‘ Egd%%ﬁ%?a.grget -binding
subsequeTielesite itivadrad) G eieh Qféh?éﬁ?ﬁﬂm?daltgeﬁ%ﬁ%g%rﬁ@éﬁ o rPAGHIIGATRANY
Immunoqlﬁmélaauugetaaéa!at@@Ftwbanlpe@;mmibedymiir@mprmwmwmaﬂysaﬁmatdeast one, and
typically tyg.yariaf L%tﬂog]ﬁmmnwﬂsw\@ﬁaaﬁéstma@x algbf ﬁg%aﬁﬂmémgespond to those

of a non-hiiman immunoglobulin and all or substantially all of the FR reégions are thosé of a human

immunogRBisifin dh Seireiesdbrreirte i dsinauiiced %ﬁB%H?%WﬂQS’%B%Ql@‘&F%%@ a portion
of an immusriagiobisie eonsitesitcaiygioH dke)etymdadip ivhF adtarikiemandingmunisgl ebidim demydate chosen.
[0081]The {Grm3 iy reel iAol GuituieciRa Wa PIRASA YL s it alsriundrrsigad dhat all

progeny may not be precisely identical in DNA content, due to deliberate or inadvertent mutations.
Variant pr%é?fﬁﬂ‘ﬁ?ﬁ%@%?@%eﬁﬁﬁ@ﬁ&‘?@ﬂﬂ@@%ﬁ? (53 &) ATROS PR R YaP | rf1‘i‘F\rcErlSnglnally

- transformeohcethtarerinatsidzds The "host cells" used in the present invention generally are prokaryotic

or eukarygjip giosts. [063ZIERR {EFMHRGIE RRARSR %&agmggtmﬁ%mwm sequence
which is opera ly linked to a swtable c%ntrol se ence capa r{%’qé &P{?%\ t‘lge erressmn of the DNA
f

in a suitabie'AGLE BAR ERAPE SRERIEEINAIR rIpHBI an optional
operator sedumnrertotcdatig wilbla ﬁaﬁs&:ﬁ’pﬁi@h@gﬁ%@@ﬂ‘efyce‘:@nm@ rgtenitaible NFRNEA ribosome

binding S%%@PW%%@%%&%M&@%&%I@@ amﬂ@m OhiERRS GiptioN ARgansdatipn. The vector

may be a Iasmld ., or simpl otenti enomic insert Onc transf rmed into a
suitable h’g@?“}ﬁ%% ﬁ]%tg %) n’f?pl‘}/ﬁc?p rPerE)gg%%nd'enQPn@fem Il ‘ﬁ?noc@rﬁe? or may in some
instancesthiatbintte fr'r&téG!Hé @%@méﬁw@ﬁ Mnpepligisenblsskiemicmibally” Q'Ié%‘ﬁﬁ g9 vector" are
sometimegpusadidglesdiangenierrsitaeilassridris thaiiios! samesanty dparg JoFavof Teetor. However,
the |nvent|orr1n|s |Er]1tteeirr11c{gd t%thlgl%lwgf su%h herf @Sogf %/%cé% mﬁlanserve equivalent function as and
which are or %Bcome Rifow irPthe art, e Wor Iab en used herein refers to a
detectabléot@éﬁipound ér @Fﬁbé@%ﬁﬁ#‘ﬁ/ﬁﬁ:ﬁﬁm%@%ﬁﬁjﬁ@@@@cﬁr@@ﬂ%%?'iﬁ‘lﬁ‘@%?%"a Phetdcule or
protein, 9@0 afrastipedyebhetabet mawas@itbe detectable (e.g., radioisotope labels or fluorescent

abels) oryipdhe case ohanengumale jehelma seiphiie heEshalerRionatApubotate

compoun mposition W |s de ectable 084]As used erein, "solid phase" means a

non- aqueéﬁ@gﬁaﬁi@?@ﬁlﬁféﬁqwe”aﬁﬁ%ﬂ? B B}‘é%é‘i‘f%%ﬁﬁéﬁ’?%ya?ﬁepé bbbl of solid
phases engsnoRasaeiliest faitichiledhosadomiod paitiatijcoiritititelyf affgless Peagtagonisbiled pore
glass), polysagiipiiian g AIALRALARATHARAIAARORANOIKE S RAbAI Y Aloghal and siicones.

In certain em nts, dep en g on the context, the solid phasé can compnse the well of an assay

plate; in oﬂ%%%‘ﬁt?é’ 4 ﬁ?ﬁ‘ﬁ‘?c%ﬁﬁﬂ?@ R Y8 3¢ & Sm%ﬁﬁﬂ%@&%{'ﬁfﬁ?wﬁllﬁ F¥B085]"Phage
display” iscarigitbmidqie Iaytmmtycdam/aadlatqz)mlypép1|desta;rerdlfsphaybdtasrfmmmlode’vgsa$eaarsleast a
portion of Goak AXLEI D ANANRRHIAS %ea@sa%am@ég% Wﬁiﬁ@@@@ﬂ@eﬁeﬁé&wgy of phage

display li the fact that'l li f d prot ff tl
sfrﬁ’e%yféf%{z?wia%%gﬁ?a@%%w%%%%%a@%& e

protein libtaales on phage has been used for screening millions of polypeptldes for ones with specific

binding pr %Qt]les Polw@w*&%r@ﬁe@éﬁeéma@@&e%é&aq fR¢ gisplryingsmalidandom
peptides and smal] proteins thro ﬁ%ns to either 'éng II,l C£(§;0en VIII ffllamignt%s hage. Wells
and Lowm&HY %%?ﬁrrs 6‘;6}?10' o1°3P85Y3 SO EST I h. 10 monovalent
phage dlspﬂldyd@qmjtéﬁm@nfpiqwa@hbfrmiygﬁﬂ@éﬁulweﬁgéfr@m%r@ﬁ@ﬂ%ﬁ BEPaSMaRid expressed at
low levels Jpithg der as8ne B anild-typeracins 1HIpRRigiacse: thabairapeifariiRiasAismayn08eoRepY or none
of the fusion proteins. Avidity effects are reduced relative to polyvalent phage so that sorting is on the
basis of intrinsic ligand affinity, and phagemid vectors are used, which simplify DNA manipulations.
Lowman and Wells (1991) Methods: A companion to Methods in Enzymology 3:205-0216. [0086]A
"phagemid" is a plasmid vector having a bacterial origin of replication, e.g., Col El, and a copy of an

intergenic region of a bacteriophage. The phagemid may be used on any known bacteriophage,

including filamentous bacteriophage and lambdoid bacteriophage. The plasmid will also generally
contain a calectable markar for antibiotie recictance <|eamaenite of DNA cloned into theace vvectare can



of another Fc region by virtue of at least one "amino acid modification" as herein defined. Preferably,
the variant Fc region has at least one amino acid substitution compared to a native sequence Fc
region or to the Fc region of a parent polypeptide, e.g. from about one to about ten amino acid
substitutions, and preferably from about one to about five amino acid substitutions in a native
sequence Fc region or in the Fc region of the parent polypeptide. The variant Fc region herein will
preferably ¢oesEagiashesls I EUNBOY T THBTAL SEIP MBS A Pe AR SR8 e PERIRand/or with an Fc
region of g prieRtPelyReplides endimpstisefarablynalderst abiuation Wabamwegy thevewith, more

preferably at least abput.959% i ﬁg@g@ “natj C regions”
are show)ré?naﬁ?f.'%%?W%%ﬁﬁ%g%géﬁ%ﬁé%%% a natl\%?gem&negﬁgg %ojﬁ%ﬁ%céelb\#? ?(%Fén (non-A
and A allGpessriaR deters e Haman RIS RSIRABAP AR SRORIeSEERRASINRGS Fe region:
and nativeragostinee Dumes digEd4; civttiesliasereih aoratirpity@oaliglimgevariserisritfeeradf. Native
sequence NG FC radignsale SHONIR FIGH2RA LNA0UAZ0L2.0naRIBcheg g tp this

invention, "altered” FcRn binding affinity is one which has either enhanced or diminished FcRn binding
activity coRMYSREY 38K FraleFoRPEITER U 89 RIS E TR AIRAHE & nARI&°JRGHE e Fc region.
In one exampiteniire: antthee yusith asetecie dudimdirgraffisity, hysstemaseavisintivgaolcRn at pH

6.0 and/or degreasarl aplnado, ECR ot i Q. dbevaciamiihish dispiays inggeased binding” to an
FcR binds at least one FcR with better affinity that the p?rent .Olgg“gptlde. .Tt};% mH%nt which "displays
r

decrease@RIARR W LIPRMEDIRRSI44 8@5&%%%’5 e afinny tHan a pare%lft%‘olypeptide.
The variadisedret hicidssaydoRatgitmistedaemeyetitadiabriciet peppgeptivboiesisehpmieh binds an
FCIR Witft'_ %%@%&g%?ﬁa@%ﬁtmilaa agtagaxdmﬁ;mzﬂbﬁsrp@mvty,amh@dmawmpﬂbmmwg,o; | |

olypeptide variant and paren ide in the binding assay are essenti ame, For example,
Fheygolspé’ﬁfmoggﬁg'ﬂy%ﬁ Yﬁfb%ﬁ&g '%Eﬁaﬁiﬁia?ﬁéea |‘F’r11| 3?%55:1“31/ 85%8?59%%;%84@5 lﬁfgp%ld to aboutp
100 fold , et fEmeivalsodCR T lebtosaboae BGFoler efsro A selna Fery3RAdRTFERMity compared to the
loalrenrt1 potmgsthde, whede %_%R‘*bm%r&naﬁirmd&gteaeéwr@afdemf‘%&]&eaamm@ kaegueogaﬁglation" refers
to a change jn the amino acid sequence of a predetermined amino acid sequ ar
modificati%ﬂ 'ﬁ%‘&a %%%%i%%ﬁ%f&%ﬁ%&ﬁ%ﬁ%%ﬁ?ins“ér{?élﬁ“gﬁei‘{%rcé’é‘?&%orﬁ? : r?%g@%gﬁn)é g1 gf az amino
acid modifieasioal Heddhe igtarsabatipgtiona B oY RrPagini HE@ oAy & specified position,
e.g. of thebe sreieR:. refersitenthe ssdestiitdiosyocoelridan inbile specilietmesiduesacuishe insertion of
at least ong aiingAcid sesiduas pdiagert (e spealiiehies i Bbulipeiiatordiggant’ a specified

. . gegen i
residue isTEaNt MSerton within one to two residu ereot. The insertion may be N-terminal or

C-terminaln@ugiaosi G WFtEienExee91s And SR PEUBSTREAARM ReRSRYIRIBF S acement of at
least one gxislingweménGiaeittrasicigdnsipeitetelnzidesisonidacidnsenbericgarithieanother different
"fep'acemee%ﬂ}a%mja?%é'qsrees?i%- (?Egcﬁrt‘]?éﬁ@ﬁ%‘daﬁéliéﬁéM%%hB%ﬂ%%%%,%ﬁ%ﬂ@'|y occurring

amino acid residues" (Le., encoded e genetic code) and selected from the group consisting of:
alanine (aldydavglissrstargioniesarsiint ha e S54RI 55@()5?5'5)98%%?&6(?8%): 555%%% (Gin);
glutamic aeigvdstu)adiytine @y i tidhegtiis)zsalieudinemd Ba taieiteripEn) ehisisrotlaye];

methionin %ﬁc}iB&%ﬁX@&%QH‘%@%@&Qrﬂ%@&té?&@ééﬁgféﬂsr{%ﬁbih%m&img (bhiaxingataphan (Trp);

tyrosine (Tyr); and valine (Val). Substitution with one or mere non-naturally occur amino acid
residues i$e41s5EHEBARASELAY B ORAARHBPRRYAR %%&8@@8&%@&“ Wﬁéﬁ“ﬂg A "non-naturally
occurring aminddacitkoessduiatizefiors( N esidedigirtc thimptiatye( AR caktipriubalilig 20dino acid
residues ligjggabaues whirb,isahle 48 cavalaribaRindadinceniaminr-acktsasisua@uia polypeptide

chain. Examples of non-natyrally occurring amino ciFI residuqs incluge n élec%cin%ﬁgr&i__thine,
norvaline, BSSAnReaRERINSRIN G LR PGS ARER L SURK S RGs& 0Bscbed in Ellman at
al., Meth. Eswmypinic203=300<4BR6 Y II9dide Tocgeirsed e st desenamiiony déelialydngindicid residues,
the procedines@iNAERR&! AlitSeieRes 1B 4he BAH980)-ared Ellmanetal sisspaugsar, be used. Briefly,

these progedures involye chemically activating a suppressor tRNA with_a nqn-naturall urring
amino aci&?%‘%?&&?%oﬁ‘g@e@ﬁyu? ?%%{?8 ﬁ%{%résc'ﬁ%trfc’)er% % {Fasr?glé?igrﬁeoc%Ft e %E.e[%%fg%ﬁaamino acid
insertion” esfersces hlheasporititss efaymrts ahierhmhadsrrasyel pldBdteinindeaihrélacid
sequence pfhite teninsreian, wilauswaly mopsiénf e inssstianzdomelegéve aminamatigiresidues,

the presen 4ic ion.c lates larger . g‘% insertions.,. l0SaHP ; to about
five or eve‘|}1' ?J/%) 0 2%%?1)[ t%?‘lé %@r@ 'ci‘g r%%ﬁﬁeeer& ﬁ'é!‘) liiﬁﬁ(ﬁe rdé%tlgag(%ma@ éﬁrga%%;%{/&gccurring or
non-natur&PpibEnidieeas Bisdiste aee[eosRM FHRIS nEIAYI BRI PHERIFSBIth & E/oval of at
least one ®piRa! #ithsesid it RFEjetesminedathine atigiscthaenee of igédgtaibid Blestription
[0094]The invention herein provides Factor D antagonists, including anti-Factor D antibodies, and
variants thereof, and fragments thereof (e.g. antiggn-binding fragments) useful for the prevention and
treatment of complement-associated conditions, including eye conditions (all eye conditions and
diseases the pathology of which 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-aviidatin/e and aviidatin/ie) forme choroidal neovvacerilarization (CN\/) 1neitic diahetie



eye condition is geographic atrophy. In one example, complement-associated eye condition is wet
AMD (choroidal neovascularization (CNV)). [0095]AMD is age-related degeneration of the macula,
which is the leading cause of irreversible visual dysfunction in individuals over the age of 60. Two
types of AMD exist, non-exudative (dry) and exudative (wet) AMD. The dry, or nonexudative, form
involves atrophic and hypertrophic changes in the retinal pigment epithelium (RPE) underlying the
central retiy bpavalb)rdrgeahdovmgp siesrdhraseatberhe RPENP agdntewitielinendxadative AMD can

progress aihewekhsiexddativeforn ef MExiiondishanesmablaasd vesseisssaligschoroidal

neovascular embﬂrtanes QCtNdVMs) dg(ﬁg?}pl une%er thi% Cr%gnahlem%iadeagd %ogglmar% ggljt,ti“mately cause
a inndingca%Bl?or?n SERP I and Underthe restﬁ]\a_.gl@gnexudoﬁl e , W i s 52U ?y a precursor of
exudativeaadEiRtRd s candiiendh wehe\ipdskaradamesrrspelaigative (&MDvaries: hard drusen, soft
drusen, RBsgeographicatiapthty isadingnrenbe bunping canibe PiasaninGopipleniagtigomponents are
deposited on the RPE early. in AMD and are major constituents of drusen. 1..Humanized Anti-Factor D
PR e R R R S A e S
antibodie & elABEH iR FaItSThane BrOPXERTHRP) HRYENGRIY $oT BRF1EREL NG wRibaHed dreeadiitbed in
more detaiidnd@enteliiving partians d[§09¢] Methads taoduimanizing aioBdnanapdibodies are well
known in (e, art.Gensraliv, Amanizesantisadhiasans ALONLERAMING AGK th3idyespiroduced

into it from a source which is non-human. These non-human amino acid residues are’often referred to

as "importh¢ SNBSS MIETRIT B P EARMBREFTH R ST FesarRibIer oA G-HisRasfzation can be
essentiallyhpertoscadbiel ovwiagteet e thioet ofeviintaicandds; workenstidtine etifahgdk e,
321:522-5725 (1988) 'Sﬁﬁn@@ﬂw%@hdﬁ@%é@e@@z:323;327 (1988); Verhoeyen et al., Science,
239:1534-1536 (1988)], by substitutin rodent CDRs or CDR sequences for the corresponding
sequencddB human BRtRRSES/CRE B AR eLHP SR SAPR mEHRStRe el S¥hiRfioBmtibodies
(U.S. Paténiides 4]gdessrgnavinet ermgubsian tiz ywéddsittmof dreiptdieh huthanndudab|evillomain has

been Sl!bﬁ%ﬁ%’nE?é(b%?n%%r6?§9961§i8%§%%§ﬂ’2#§vﬁ@me’&t MAMARiABSGIRS nlBREFELice, humanized
antibodies are ty |p?fll%/ human antibodies in which sogi}te C J? residues and possi Ig/some FR

residues AERINSLHE R b o VRAAY BOASTI A AT BT e 8 TP HSH M RRABTRY. A568%{The choice of
human varigbleretomaitisthb owrighttantbhisgwy neidbearised-alinakénsethbchitpriasizedtantibodies can in

some instances,he isaDaEankL iR sedkceaRligeRicils BRI JdAVMIde sPanpRtbMmaRRRH-Mouse
antibody) when the ar?tibod is intﬁpded fo{ir};!f'flman thera egtic Use Reduction ar elimination of a

HAMA reé'EHW§8 ?giggnfg?g ysg’s'lrbhlr (t:'gﬂtoaspgc %?tg%lccaf evels EPr‘r'wlfacr’lfa 8?'28&%% therapeutic agents.
See, e.g.,Knarrielivetrabcyiolinte clintassreses18988), 80:937; Jeffers et al., Transplantation (1986),
41:572; Siyawsgr et al., Thel BMURANMHIB2): Jotll 16230 Srasseh@). adinkBiliBaspoase Mod. (1984),

3:138; Miller et al., Bload (1983),.62:988: Hakimi et al., J. Immunol, (1991), 147:1352: Reichmann et
e e SR A At e
invention prédleSeattfote AN SURIManiRe @ eictP iifatdaavR Feapbivsets RiglLeRM®r eliminated.
Variants qfrtihesenantiackaseandulriherenabiainenugsing routine methods known in the art, some of
which arefyher desciljed el ARAIngLIR INARC:Fallsd hestficrasthad, fhe seguence of the
variable domain of a rodent antibody is screened against the entire library of knownhuman variable
domain sEHHIRESIMTIRNRIR SFPNCHIORNRI ATSEERTBREEATER BitGEeB I I BPthe rodent is identified
and the honss framewthstegioit4MRMathia dracceptetld antbenh vhaaifzed @ntsittagyn(Sims et al., J.

immunol. 52296 A8 IO BL ol PRIk 96190 G987 ARl ting uses a

particular framework region derived from the consensus sequence of all’human antibodies of a

particular €085 /885578% GRS INRaT) OrEin®or PRAEMPIINE AR “ARSPIRISTRYE dEPBral different
humanize@@atibodies TCattemetaniy & seaublattsActes S NS @EA285nEL8923nHoe dta et al. J.
Immunol. 1512623 {49930 IRAPHES E5RNBRIEq AR HNPARL SEHRDSR, TsmarrRnERady as

described herein can serve as a startin arent) sequence for diversification of the framework and/or

hypervari&5 SaiTdNTRS SAaRIR LA st RalTS L S5RIBRE T6 WS AP eigiR g HIpRR aRable
sequencedssdinkeddgusferredda hessimesbintiagsdptor Wrarnait feals enedrkowiteitlizeacceptor human

framewor @%Q§J5%gh%gggyg%$@gpéﬁdmﬁmﬁé@munoglobulin (the VL and/or VH regions
thereof), t @ ceptor an frameworks from,.a h sensus

y be from, or.deyived . , m or
frameworb0euence a4 K1 Ao IBRE TaTE BLa LRSI b IS ISTA A58 B,
immunogeriiciapetheiurslrip atidrisauancactepenpnadaNfaisrcaiEsevIette puspoSEsnhierdsT is a
frameworls GoRBHS HkHERINROGCKL5RALENESIOT B MpreEddd Smeunbdeiveddtpaahuman
immunoglobulin framework, or from a human consensus framework. An acceptor human framework
"derived from" a human immunoglobulin framewoyk or human consensus framework may comprise
the same amino acid sequence thereof, or may contain pre-existing amino acid sequence changes.
Where pre-existing amino acid changes are present, preferably no more than 5 and preferably 4 or
less, or 3 or less, pre-existing amino acid changes are present. In one embodiment, the VH acceptor

human framework is identical in sequence to the VH human immunoglobulin framework sequence or
hiiman concanciic framewanrk ceadirience In one embndiment the \/I accantor hitman framewanrk ic



[0102]In one embodiment, the human framework template used for generation of an anti-Factor D
antibody may comprise framework sequences from a template comprising a combination of VI-4.1b+
(VH7 family) and JH4d for VH chain and/or a combination of DPK4 (WI family) and JK2 for VL chain.
[0103]In one embodiment, the VH acceptor human framework comprises one, two, three or all of the
following framework sequences: FR1 comprising QVQLVQSGPELKKPGASVKVSCKAS (amino acids
1-25 of SH® $erRtPraf PREOBERRIASIRPIIVREs APEIOICE ([arRAGRIkIENebIag 880 ID NO: 2), FR3
comprisingeRviESE DIEWS T HaRISHIdOATE D E AMG¥AEER{ arie @sidsiaing Sitf iS ERHEBINO: 2),

REVFSLOIRYY TéXén%é%hE&%Q?ﬁ%&%n@ﬂ'@8?@%@.@%?&&5&'%@S&r@

RFVFSLDTS SQI'AYL SLKAEDTAVYYC (amino aci
RFVFSLDYEEs AT SseRraibss 15 PIEEaLSEsS 5ae infes are contiguous, and, in the

RFVFSLDESVS EAYLQISSEAAE BFFAYSYCSR I(SEQIHD N@sd) R cempisingWEGQETLVTVSS
(amino aqds 103113 0f EQ szlchQr%BfQHé@B %ﬁfﬁg %Hbemény}e?:ﬁ%%&&mﬁ”

framework may comprise one, tw %hree or all of framework sequences: FR1 comprising

DIQVTQHESTIendR RSERIGT *’r?ﬂamﬁiﬂ{i Q@B%“f‘%‘%‘f 3B RIS U5 Prising
WY QQKPGtOuRKtd v&H ammiventmidispdisit@.of SEQ ID NO: 1), FR3 comprising

GVPSRF SGTD 1 FR4
-comprlsmg F%%GTKLE%%K a%n%lrlgqgcﬁ}(jj% V&E{gﬁéﬁm H?%%Q'S%dﬁgo%%}ﬁé §gf}%%l’i\!/yl%@l ;Lé)i ID NO: 5).

-~ [0105]WhitB R S AGy A %?é‘ﬁf?é%l’%agéﬁﬁ%ﬁﬁ% P HRIL HERIPARTL HRIR & Nselected,
whether theiship friempsdatimeaaridwail noylstitiicor ko peveal dongerzobdsanmeinpnighte present

invention %@%@@%ﬁ%@éd&%ﬁ%&@f@%%@%r%%@ﬂ%&%ﬁ%ﬂé@%ﬁéﬁinO acid substitutions
relative to % man immu %Iobuldn se uen[():ﬁ S framew%rksequence These
R R S ISR RER TVAL e g

pre- -existi y mlnlma usua WO O one amino acid differences
only re|at|vme!¢n@ht@mahan¢mwwmmlw §ém§m@@rmrt§@ﬁ§yn§@§ m&m\f@mp@é@fum&e

[0106]Hywﬁa;rkaelse@€m %ﬁi%&%ﬁi‘oﬁb@/m@ﬂr‘bﬁmﬁﬁ pRitROshy M@ ADCAMS BRI the VL and/or

VH acceptor, hu orks. For mple onem incor t res u orre ndlng to the
Kabat CD grheélgﬂgerse %ho%rahﬁe tﬁ)r(%ar{% e Isbop resﬁdues ’tﬁgi m gés?ﬁ egréﬁﬁ’\%}or contact

residues. W@M%&W@%&ﬁéﬂ@&%ﬁéﬁﬁa@éﬁi@?é@ﬁﬁ%dﬂ@@ srafpwWsirdMEd rporated: 24-36 or
24-34 (L1jehBebhine SR%BE (L 2onnclilRrT (&i3)is 26365 IEridfioh 0i6Rindérh ortd@rafz4tit?) and 93-102,

94-102, orre%%tgo(r)}g |_e|r§)AustJbe[ et al., Current Profocols in Molecular Biology, Wiley Interscience
Publishers, (1995).
[0062] *Stringent conditions™ or “high stringency conditions”, as defined herein, may be
identified by those that: (1) empioy low ionic strangth and high temperature for washing, for
example 0G.013 M sodium chloride/0.0015 M sodium citrate/0.1% sodium dodecy! sulfate at
50°C; (2) employ during hybridization a denaturing agent, such as formamide, for exampie,
50% (v/v) formamide with 0.1% bovine serum albumin/0.1% Ficoll/0.1%
polyvinylpyrralidone/50mM sodium phesphate buffer at pH 6.5 with 750 mM sodium ¢hloride,
75 mM sodium citrate at 42C; or (3) employ 50% formamide, 5 x SSC (0.75 M NaCl, 0.075 M
sodium citrate}, 50 mM sodium phosphate (pH 6.8}, 0.1% sodium pyrophosphate, 5 x
Denhardt's solution, sonicated salmon sperm DNA (50 pg/miby, 0.1% SDS, and 10% dextran
sulfate at 42°C, with washes at 42°C in 0.2 x S8C (sodium chloride/sodium citrate) and 50%
formam.ide at 55 °C, followed by a high-stringency wash consisting of 0.1 x S5C containing
EDTA at 55°C.
[0083] “Moderately stringent conditions™ may be identified as described by Sambrook
et al., Molecutar Cloning: A Labeoratory Manual, New York: Cold Spring Harbor Press, 1989,
and include the use of washing solution and hybridization conditions {e.g., femperature, ionic
strength and %SDS8) less sfringent that those described above. An example of moderately

16



[0107]In one aspect, the invention provides an anti-Factor D antibody comprising a heavy chain
variable domain comprising SEQ ID NO: 2. In one aspect, the invention provides an anti-Factor D
antibody comprising a light chain variable domain comprising SEQ ID NO: 1. In one aspect, the
invention provides an anti-Factor D antibody comprising a heavy chain variable domain comprising
SEQ ID NO: 2 and a light chain variable domain comprising SEQ ID NO: 1. In one example, the
invention ProdRESanHagRdhouTaan BakeRERIGH I?)?arﬁl!ﬂcﬂjﬁué@@c%ﬂﬁ‘éﬂ%?r%f@ fFﬁ@?ﬁ’énts)
[0108]In me&qumﬁotwﬁwmumﬂpmwmamam»;aﬂmﬁm satibo ditosphysi sirp7ash &awy chain
vanable dSALNSATRISAG AR ARG LR IHAREHOMICIBIRRS) ek cHihuiRin g, 0126, 95%,

96%, 97%, 98% or 99% sequence identity to an amino acid sequence o 2. In some
embodimEh: E%H%Yﬁ%@’él@é%‘ﬁ%ﬁﬁ%éﬁﬁ@%ﬁ%%%@%ﬁ/@ 9396 Co e 9@%‘1 ot 069%, 97%,
98% or 9%86meipecnee tideditity themtaiper substitnipsiseigiertitnss opckaiatiphs setathrecdethe reference
sequenc%%pggu@ﬁ]télg%(jgbgqgg?{ﬁ%gg M@mno acid sequence retains the ability to bind to Factor D.

In some embodiments, a total of 1 to 10 amino acids have been substituted, inserted, or deleted in a

sequencdBI%8EQ ID NDIE2ETR SEHAP BRI SRR B¢ ERNG ARTAE ShaaeHieso FRIIRIIE occur in
regions otdasidestiverteiv Bst{oes ditith edhRdy. dorsainseddfabedimsntly, aseaniiaciorcBgantibody

comprises g h&avy &%@Hﬁe@é&hﬁ?’&%!ﬂ&@ﬁ%@b@&%@? cﬁ@m 6&%%%@{}5&9?&%& ID NO: 2. In
one example, the invention provides afr ent of said a8u % ! qgedle%gaaq% antigen-binding
fragment Tﬁfﬂ%] A4S @O&%%d%ﬁ Vﬁ’f? |ﬁ\'/"8ﬁﬁ?5‘?‘|n5r it gg% MRy ibody comprising
a light chaisrnairsbletliodias ctinprsiegtatedrin ekt guqosrmedddayimg lamieasti®0%, 91%, 92%,

93%, 94%cRa%n R YegbnioyISRE %ﬁs%%ma%&ﬂ@emmé t@@&@mﬂn@@%%@m@mof SEQ ID NO:
1. In some embog r‘gents an amino agf ?s uence_ havm% ﬁ‘ast 90%, 91%,.92%, 93%, 94%, 95%,

96%, 97% h@'@‘% @@e %héiﬁﬂc\éaloaen I conr{alns surBs C?rrl]g’(ee |on§0ft PG efjetlonsbrkelatlve to the

referenced¥eRiehees miiedﬁf@ﬁtﬁﬁwypdefﬁ&ls?@ ﬂ‘ﬁtaéh}ﬁlﬁ@'%ﬁim seoribRdEYARe thbtability to bind to
Factor D. dn-50/Re SIebRginee riss aﬂe&gldhfslléegé@ amippRedsshavetkenmysHriiteshdoserted, or

deleted in a se uence .In some empodiments th substituti rtions or
deletlonsnb ?‘ug?n regldrﬁéﬁ?ﬁaﬂe%@ RS f”ég ?nn?ﬁm FRS). %B%%rﬂré“é”r%ﬁoﬁﬁ cr%seﬂﬂ s%eah ar}‘ltl Factor D
antibody @EH%W%STQEH@%’iﬁlﬁ%ﬁﬁ%‘%%ﬂ@ﬁ%ﬁﬁt%ﬁﬁ&rﬁ? O5A %[ﬁﬁﬁ?j%ébdt%aﬁe’ﬁa@@ SEQ ID NO:
1.Inone @xa,mmetﬁb@menﬂmwewée&asﬂa@mam@ftsm sarthdtneter iBeantieodiesi{e gie

antigen-bi in S n framework
variable dggwa?ﬁ%&eggg%eka%}\%%ﬁ tk%gt]ﬂt %%gdﬁﬂr%%%%\}é%@e a‘ﬁfﬂ?{gﬁﬁ%ﬂ@%jﬂ%? Jgj For example,
in some eﬁ%%‘%@rﬂgn%ﬁﬁcwaF@Wﬂ%ﬂ?@@%@‘iﬁé%\m%‘ﬁ [ﬁﬁ'ﬁﬁ?lgé@ﬁ%@?y&%{m%anable
domain fraaewerkiseguansethal Rrcatosrbinationoafditiatididresaribibhdt| (Siteté igfitesB), In some
embodlm%ﬁegagl ﬁ@ct{gg%qﬂﬂ@gcg%m,gg%mg%gon comprise a human subgroup VII heavy chain

framework consensus sequence In some embodiments, anti-Factor D antibodies of the invention

comprise Q¥vy chairl VRSBl ESNAIERE 17308k B (ﬁjeﬂ & U oBRSIRFERY FB AFHEIRg Emino acids
1-25 of SEé@nﬂﬁsM@aQarﬁlBﬁc@ammh@n@mmmtmdisé%@iid@wsﬁejdlsdu@nﬁe BRBacdonprising amino

-~ acids 67-98.ph 5 deNG 1&&@d<feﬁéramﬂewe@ asiis Qe ighisFgidRNRe2 i one
embodiment of these antibodies, the he ?rn&ﬂé'% aéi)e domain s uence comprises substitution(s)

at positior £0"5Hddr 88 h@’o%ﬁ%tﬂfﬁ%& dﬁﬁ‘%ﬂ?f ¥885Yﬁf@85qe§g'883|tlon 40 is
cysteine (dl%hoealarmme:(k) Eaecol p@s%mn@&@@%&rme (O)oKatahtrenpigmientoityte embodiments,

?hntlt Factapianiies f %@4 @%ﬁ@%g&&@@ﬂ%@}g% 9@@%«@%@'5@%%&?@?%&%5%ltJEn(Cje
atis acom on o an e e som | r antipodies
grﬂ%ol}% Z ﬁﬁ?aﬁeﬁappa %s)%}‘? m ncgo ;caﬁn?ere Cgmeé‘]dt SPaEQEc %lttg

of the mvéﬁﬁ aln ramewor consens ssequ nce. In some

em bodim@rﬂyi%i}l@m nstiueD ofidealif tﬁé’ihﬁ?@ﬁthc@rﬂ%?%e%ﬁé“ﬂﬁ tHeiR ivalgap e emain

frameworh@éeﬁbreap@écemﬂﬁm&ﬂ%Jemqmwiémamiuomidm 2Beh% 54 IR0, ITiRAEomprising
amino aC|d§ §5 4hQ fS Iﬁ) FR3 com efs su§n7b88 0‘:;3% %D NO: 1 and FR4
comprlsmg amino aC| foggea an?\?S e o odlmen? ortese an%o%res the light
chain var@%ﬁ?&rﬁ@%@ﬂ@ M@%@%M@éﬁ%@@&f MeracsBesitatsatgpatiposaie 15, 43 and/or
104 (Kabamrﬁmewi@g)erhﬁem@dmﬂwmkmemhgbthemmmﬁm iipReaiinIzdA i3 cystane4sanor valine

(), POSI 4315 YRISne ()1 90D (AL EORIBRIONE e () aLlEns ) one example

the invention pr Vit es a agme sal anti-Factor odles e.g. antigen- - Ing fragments).
[0111]Furffeseah "Qﬁtiopa@t‘b@[ﬁté’iﬁ baag AR Mﬁ‘ﬁﬁ@@%ﬁﬁgméﬁ‘?@@éﬁ%&émﬁ%eq uence,
provided thetivben andiibedytrexRssatiicCabitity $trinhadaFactar, Bndot exadiplésifosbiiecentdadiments,
anti-Factor D antibodies of the invention comprise at least a portion of a heavy chain constant domain.
In one embodiment, anti-Factor D antibodies of thg invention comprise a heavy chain constant domain
of either one or a combination of an a, 6, e, y, or p heavy chain. Depending on the amino acid
sequence of the constant domain of their heavy chains (CH), immunoglobulins can be assigned to
different classes or isotypes. There are five classes of immunoglobulins: IgA, IgD, IgE, IgG, and IgM,

having heavy chains designated a, 5, E, y, and p, respectively. The y and a classes are further divided
intn cirithelacenae An the hacice of ralativielyy minor differencec in CH ceadliience and fiinctintn e a hiimMmance



antibodies, for example modified humanized anti-Factor D antibodies, and variants thereof, and
fragments thereof (e.g. antigen-binding fragments). Exemplary methods for generating modified
antibodies are described in more detail in the following sections. [0114]A parent anti-Factor D
antibody, including a humanized anti-Factor D antibody, can be modified to generate modified

anti-Factor D antgaodies ﬂ%ﬂd varjants thereof. lrg 9'}? embodiment,.the mo ifieg anti-Factor D

antibodie& P XhAN TSP AHROHRAPE PMAP h VR FRRRR el BRY &I R DRt BF homogeneity
propertiesalesistig harvailahicisonplar GreiabglineblEeshENihtesidiens froviersh #ffisgafient of said
anti-Fact@{y&%ﬂgggi%‘gi@}gam@@@ﬁg@q‘hg fragments). [0115]In one embodiment, an antibody of
this invention comprises one or more amino acid alterations (e.g. substitutions) into one or more of the
hypervariable regions of the parent antibody. Alternatively, or in addition, one or more alterations (e.g.
substitutibrgp of frat@brk region Me¥dues may He'Ritr8duced inGRBiFdrent antibody. Examples of
framework.region residues to modify include those.which non-covalently bind antigen directly (Amit et
al., (1986) Science, L47-753); interact with/effect conformatipn.of a CDR (Chothia et al.
(1987) J. Moi. Biol., gg’:aéol-gl?),“g]rﬂ%%rc participta%”h%e VL-VH interface (EP 239 400B1). In
certain erhiBodiment$dhéfification S or more-6Pdth framewBFklEyion residues results in an
enhancement of the gsacing affinity gd-tley antibodyded gve antigenstaoexample, from about one to
~about 5 frﬁqnework p%sfg_l‘t%%may b[gz%ltﬁ%g in this,gmbadimgnt oltlyag_jgygntion. Examples of
framework or HVR region residues to modify include sites, wherein modifications at such sites result in
the generdtRoFif YBRRfigated variants (for example, asparagine (N or Asn) residue(s) modified to
aspartate{D or Aspiisaxitsation varisdgeHEdr exampieg-mehionine{BO-ot38et) residue(s) and/or
tryptopha(b%{h% Mmggﬂ%le(s) modified to sulfone or sulfoxide) or pyroglutamate variants (for
example, Iutamineﬁf%or in) residue%%\modified to pyroglutamate). Examples of framework region
residues 6PHVR rediot féRidues t6'Rto ?/includé*fi%' Ble deantifatdP sites (i.e. asparagine (N or
Asn)), oxidation sitel9G-el1akethioniHBEIM 162 Met) dilbypitdjzhan (WHBB-Frd)) or pyroglutamate
conversion sites (i.e. glutamine (Q or Gin)), wherein modification at such sites prevent deamidation
and/or oxidation and/or pyroglutamate conversion, respec ive%af;ﬁo prevenb the formation of
deamidat&¥CBriants, ﬂ%}" TRE PNCESIORE Y 8 IR U TS TE 4R (RS RS Y1 3Bamine (Q or
Gin) or sdTlmvESHr Ber) 2FSHeiprbtthe fohthafidhofeoriaated Larinrts; ieahio?ingbBBt) or tryptophan
(W or Trpyangy bedauiatesiqreyainedd-) s, iseleseineth cbopssvenktie formaatipams pyroglutamate
variants, %Iutamin%g%gr Gln)i{rﬁlz b m%'%lr(!adtg &thg?%e &I? or f(grllé)é ngrp g[seett e%hi%g r?l., Pharm.
Biotechndlo &P LT 65 RIS I AR AOR, Bng Br o &t ations (870 SUbstitutions) of

frameworlf8gion residiieamegriseorntRe Fedaeaha i eRe Yarehesemuayesidunoteatiple, the
invention proNides. a-#Bemytiroksaideai-CoRtassidrRlinediegdmnmgd antigen-binding fragments).

[0116]In bodiment, .an antib f this invenptio [SES. jant F .such that the
nalt-e oL Lnibocy Tl B e e e b AR e antinody
comprisingPaiirRivedasng medrHtaRsd ofnd Y REH Brsdftle FRIISd IR B IBAPeBra IS BE A5 Shiriant Fc
region thabineasesandegprssesdieopaighfthaecepionitraimininding effiitytiontbe antibody (see
WO20000430315 D GOKARERI L OARISLERAE IS AU T O RXARIAIG, BUE Aruibody gan comprise

an amino acid modification at ahy one or more of amino acl @p itions 238, 252, 253, 254, 255, 256,
265, 272, 3EEiiBEvises\atenagorlivtey, driealtoBeirsandB3sE P86b, 4829 Srs4TESHND, 352, 386,
388, 400, #itkm he 424213324 3dhirdBasid 36q UBRomdd toftidheféweragiatjititheremitbeacidenbering of

the fesid“f?&di&gdﬁg fegion ity of SEHnnIRKAS RKARIRIMHERAMREPIGR YAriagls with

reduced binding to an’ FcRn may comprise an amino acid modification at any one or more of amino
acid positRiREPls» 231w8Vy shain yariahie deRinuEgY Nsiidfon SHP 2180 288 N5 USYWELA? of the Fc
region, whereinitiyeig atlaridig okt edSichi ¢t ianth & e ipdgiesidisthat o frthided) §8de8ChsandKabat. The

above'meéELC,’%?@a@%‘&ﬁ&@‘Ré@ﬂ%ﬁ%ﬁﬂéé(vﬁ&%ﬂqii\’?ééidﬁé@'ﬁﬂﬂ@@éﬁ%@%ﬂ%@f FcRn and

comprise an amino acid maodification at any one or mg}reﬁgf amino acid,;osi%i?ins 2I , 2%%\265, 272,

286, 303, 6530 TH1E ITHIN RUG HKY) I8 %KY 78378 BB OAA AP IS4 of the Fe
region, whserpientisechtha betivagp ivitiear s ttde slir<ena Py refeicad isethi@inog the EU index as in Kabat. For
example, {gsgNtibody ¢RRRLISAS AvRIRRLy6ER0IORdhabINNds MWhnesrasegibalidir e Mvo relative
e B R ST DAL PRLSIAY LIPS RYR IR F e o0, Eof PATRIE e

heavy chain) (e.g, Kabat et al., Sequences of immunological Interest. 5th Ed. Public Health

i8



variant Fc region that binds with increased affinity to FcRn relative to the parent antibody or the
antibody comprising a native sequence Fc region. [0117]FcRn binding affinity may be measured as
follows: The binding of antibodies of this invention against human FcRn can be studied by surface
plasmon resonance using, for example, a BiaCore 3000 instrument. Human FcRn is coupled to a

sensor chip using an amine coupling kit. For example, a CM5 sensor chip can be activated with
EDC/NHSSfavigamive iersiNnaiiieE0disigain. BethartanMeRPEAN BECIRRSHIETAN BT AERIE? Mlin at a flow

rate of 10R/reheverhe: agtwla%ﬂiémmgtv%ﬂ ﬁuah@mdi@@éﬁgmvaesmmuéf@fnﬂ:@@ot@ 200. After

conjugatlo e FCRn coup can b blockqu oy an, |n |o of tlnanolamlne
hydrochlorla d}a ’Eé’r%ifr‘?m“ bu Ph A necgrﬁ odies %b/%r%tléo]frqﬁt%%r%rﬁg%chRn at pH 6.0 or

pH 7.4 caﬁﬂ?@t@éﬁ{ﬁ?ﬁéﬁj h‘ﬂ@é F@@iﬁi‘n@ B?W@Wé‘ﬁﬁ’fdlﬁ@%)&?@ﬁﬁﬁeﬁ?%oé‘m?é?ipﬁg%ﬁ% 0 or pH
7.4 contaipiaeSuQE% b and LOR¥eadiumearidenArEibodies of thicarerien tahde

buffer-excages S, SUSHAED 41 RH Tt lng WL 0ns mbaRigt fhe experiments are

performed Al run, antibodies, with concentrations ranging from 44tM to 0.7nM, are
flowed ovEs'AEERE EQ%(?[E@ ’&Fﬂﬁ’%&s?,ﬂtmﬁﬁﬁﬁ'?@‘eﬂ?{"haﬁh%f AR ee LIMGRRS €5 HESBETR B m the chip
for 5min. b Rukbeningrilettes /Mol skiaeolinatices nargmgefeombaRMedl60nM, are

injected oygl f1ePRE corien AR SPAHABIEL A RTUG AR ARG B5ARLIBL AL dngbodies are

also flowed over an unconjugated spot on the sensor chip to allow subtraction of background
non-specifiSismdg 6 H@Bﬁtﬂﬁ?@ fswsionat nplicatan N Al bt PR with 30sec pulse
of 0.1M TRIBHeHNG)3 in between injections. Steady state RU for each injection can be recorded at the
end of each injection phase, and dissociation constants (KD) are later calculated by plotting the steady

state RU st injecthsrieahberaintanlypspidgoRessstebde Rerites gameralsig 8a¥hmodified
antibodiesyaadrsagmentsithereof{6ds. antgerxamgiagfeagpatsidaixaadamtsitrepedéins called

‘alanine Sgapning BAGENEAIS. (LSRG ARNCL 100 SREe A4 LI IR, Here, one

or more o ypervariable region residue(s) are replaced by alanine or pol ya anine residue(s) to

affect the FESRG? SrtReBiiAfIS aditidanat andbaftoRrerrRodY YPBRFDARSETE Efof e ue(s)
demonstratinign{ fratioast) Jbasitivity iorthe Badistib tioastiendirewefimetlidy Tatrdthicifehisher or other

mutations aGs fﬁ’ég‘:‘ﬂ@&&‘?ﬁa%ﬁi@%ﬂlﬂé%?Qntﬂ&%ﬁas\’\%&léﬁ%éiﬁ%iﬁfb%%@&ﬁ%@%ﬁémn0 acid sequence
variation is predetérmined, the nature of the m f}){#@gﬁer se need not e pred termlr}Ed The

ala- mutan"%’B%&HE%@QW?W%?@%?@%@H% RBISgieSr ACHIRY B H inity or
hemolysig@5dy) as déssrbiact heré&imifo atd]daserdly Giewofld ﬁaﬁmmiﬁv@mﬂ@tlve substitution

such as those, maelampdsrhehsadingRbipreie Ui sHDstM ST trl.fs@m@bstitutions result
in a change gc%al ac Vlt e. % P fﬂgg%saggsmt P ageébwgree suntg;st J]tl cha ?ra% qnomlnated
exempla%f)g’ﬁﬁgi tioRe T He foﬁrowmg e, or as?urther 4SBT Belo erence to amino
acid classtegstde’irerodanes igeriithenore dries Buyes irast %&féﬁﬁﬁw%ﬁﬁﬂﬂ%r@ér@Q&ed in the table

below. Taplerdrablieierast SadSttiions QuigipalResicuaifexpamplasydsu betiutings Risfented

Substitution & A48 (Al /Al &4 re VAL A KR B 3PN AYS RB Whad. Sci. Usa, 80: 1382-
1386 (1983), version of the algorithm described by Needleman et al., J. Mol. Biol., 48: 443-
453 (1970), after aligning the sequences to provide for maximum homology. Amino acid
sequence variants of a polypeptide may be prepared by introducing appropriate nucleotide
changes into DNA encoding the polypeptide, or by peptide synthesis. Such variants include,
for example, deletions from, and/or insertions info and/or substitutions of, residues within the
amino acid sequence of the polypeptide of interest. Any combination of deletion, insertion,
and substifution is made to arrive at the final construct, provided that the final construct
possesses the desired characteristics. The amino acid changes also may alter post-
translational processes of the polypeptide, such as changing the number or pesition of
glycosylation sites. Methods for generating amino acid sequence variants of poiypeptides arg
described in U.S. Pat. No. 5,534,615, expressly incorporated herein by reference, for

exampie.
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gin; his; lys; arg gin Asp (D) Glu glu Cys (C) Ser ser Gin (Q) Asn asn Glu (E) Asp asp Gly (G) pro; ala
ala His (H) asn; gin; lys; arg arg lle (1)

[0072] An “antibody variant” or “modified antibody” of a starting antibody is an
antibody that comprises an amino acid sequence different from that of the stariing antibody,
wherein one or more of the amino acid residues of the starting antibody have been modified.
Generally, an antibody variant will possess at least 80% sequence identity, preferably at least
90% sequence identity, more preferably at least 95% sequence identity, and most preferably

- at least 98% sequence identity with the starting antibody.  Percentage sequence identity is

determined for example, by the Fitch et al., Proc. Natl. Acad. Sci. USA, 80: 1382-1386 (1983),
version of the algorithm described by Needieman et al., J. Mol. Biol., 48: 443-453 (1970), after
aligning the sequences of the starting antibody and the candidate antibody variant to provide
for maximum homology. ldeniity or similarity with respect to the parent sequenced is defined
herein as the percentage of amino acid residues in the candidate variant sequence that are
identical (i.e. same residue) or similar {i.e. amino acid residue from the same group based on
common side-chain properties, see below) with the parent antibody residues, after aligning the
sequences and introducing gaps, if necessary, to achieve the maximum percent sequence
identity. Amino acid sequence variants of an antibody may be prepared by infroducing
appropriate nucleotide changes into DNA encoding the antibody, or by peptide synthesis.
Such variants include, for example, deletions from, and/or insertions into and/or substitutions
of, residues within the amino acid sequence of the antibody of interest. Any combination of
deletion, insertion, and substitution is made to arrive at the final construct, provided that the
final construct possesses the desired characteristics. The amino acid changes aiso may alter
post-transiational processes of the antibody, such as changing the number or position of
glycosylation sites. Methods for generating antibody sequence variants of antibodies are
simitar to those for generating amino acid sequence variants of polypeptides described in U.S.
Pat. No. 5,534,615, expressly incorporated herein by reference, for example.
{0073} A “deamidated” variant of a polypeptide moiecule is a polypeptide wherein one
or more asparagine (N or Asn) residue(s) of the original polypeptide have been converted to
aspartate (D or Asp), i.e. the neutral amide side chain has been converted to a residue with an
overall acidic character. Deamidation may be prevented by converting asparagines (N or
Asn) to glutamine (Q or Gln) or alanine (A or Ala) or serine (S or Ser) (Amphlett, G. et al.,
Pharm. Biotechnol., 9:1-140 (1996)).
[0074] An “oxidized” variant of a polypeptide molecule is a polypeptide wherein one or
more methionine (M or Met) or tryptophan (W or Trp) residue(s) of the original polypeptide
have been converted {o sulfone or suiffoxide through the sulfur of methionine. Oxidation may
be prevented by converting methionine (M or Met) to leucine (L or Leu) or isoleucine {| or lie)
(Amphlett, G. et al., Pharm. Biotechnol., 8:1-140 (1996)).
[0075] A “pyrogiutamate” variant of a polypeptide molecule is a polypeptide whersin

one or more glutamine (Q or Gin) residues(s) of the original polypeptide have been converted
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leu; val; met; ala; phe; norleucine leu Leu (L) norleucine; ile; val; met; ala; phe lie Lys (K) arg; gin; 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)

to pyroglutamate which occurs when glutamine residues, for example N-terminal glutamine
residues, spontaneously cyclize resulling in pyroglutamate. Pyroglutamate conversion may
be prevented by converting glutamine (Q or Gin) residue(s) to glutamate (E or Glu) (Amphiett,
G. et al., Pharm. Biotechnol., 9:1-140 (1896)). :
[0078] The term "antibody fragment” refers o a partion of a fuli-length antibody,
generally the target binding or variable regibn. Examples of antibody fragments include Fab,
Fab’, F(ab'); and Fv fragments. The phrase "functional fragment or analog” of an antibody is a
compound having qualitative biological activity in common with a full-length antibody. For
example, a functional fragment or analog of an anti-human Factor D antibody is one which
can bind to Factor D in such a manner so as to prevent or substantially reduce the
complement activation. As used herein, "functional fragment" with respect to antibodies,
refers to Fv, F(ab) and F(ab'), fragments. An "Fv" fragment is the minimum antibody fragment
which contains a compilete target recognition and binding site. This region consists of a dimer
of one heavy and one light chain variable domain in a tight, non-covalent association (Vi -V,
dimer). Itis in this configuration that the three CDRs of each variable domain interact to
define an target binding site on the surface of the Vy -V, dimer. Collectively, the six CDRs
confer target binding specificity to the antibody. However, even a single variable domain (or
half of an Fv comprising only three CDRs specific for an target) has the ability to recognize
and bind target. "Single-chain Fv" or "sFv" antibody fragments comprise the Vy and V,
domains of an antibody, wherein these domains are present in a single polypeptide chain.
Generally, the Fv polypeptide further comprises a polypeptide linker between the Vy and V.
domains which enables the sFv to form the desired structure for target binding. A
[6077] The Fab fragment contains the constant domain of the light chain and the first
constant domain {CH1) of the heavy chain. Fab' fragments differ from Fab fragments by the
addition of a few residues at the carboxyl terminus of the heavy chain CH1 domain including
one or more cysteines from the antibody hinge region. F{ab'} fragments are produced by
cleavage of the disulfide bond at the hinge cysteines of the F(ab"), pepsin digestion product.
Additional chemical couplings of antibody fragments {e.g. antigen-binding fragments) are
known to those of ordinary skilt in the art.

[0078] As used herein, “library” refers to a plurality of antibody or antibody fragment
sequences (for example, polypeptides of the invention), or the nucleic acids that encode these
sequences, the sequences being different in the combination of variant aminc acids that are
introduced into these sequences according to the methods of the invention.

[0079] The term "monocional antibody" as used herein refers to an antibody obtained
from a population of substantially homogeneous antibodies, i.e., the individuai antibodies
comprising the population are identical except for possible naturally occurring mutations that

may be present in minor amounts. Monoclonal antibodies are highly spedific, being directed

21



Ser ser Trp (W) tyr; phe tyr Tyr (Y) trp; phe; thr; ser phe Val (V) lie; leu; met; phe; ala; norleucine leu
[0120]Even more substantial modifications in the antibodies or fragments thereof (e.g. antigen-binding
fragments) 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 siteagaife) dlsindalagttissisid & effstrmatinaipn begierran veidoe's e amprlipanifrodyroups based
on Comm%&ﬁlﬁrsh@wwwsfé% ;&émby@rﬁ&aﬂbm@@akeyatf&tm%g% velent dfelRnapytral

hydrophlllfﬁ%?% gelrﬁg%} !Tl’aosgréa%nél (ggt%cgjyl(t:s g g&tgc}j 3554 Sthets Iscing e Hé{gm%%ng@nr%sugurggtthat influence

chain orie
In addition to thair specificity, monocional antibodies are advantageous in that they may be

synthesized by the hybridoma culture, uncontaminated by other immunoglobulins. The
madifier "monoclonal” indicates the character of the antibody as being obtained from a
substantially homogeneous population of antibodies, and is not to be construed as requiring
production of the antibody by any particular method. For example, the monoclonal antibodies
for use with the present invention may be isolated from phage antibody libraries using the well
known technigues. The parent monoclonal antibodies to be used in accordance with the
present invention may be made by the hybridoma method first described by Kohler and
Milstein, Nature 256, 495 (1975), or may be made by recomblnant méthods.

[0080] “Humanized" Torms -of non-human (e g. murine) antibodies are chimeric
immunoglobulins, immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab');
or other target-binding subsequences of antibodies) which contain minimal sequence derived
from non-human immunoglobulin. In general, the humanized antibody will comprise
substantially all of at ieast one, and typically two, variable domains, in which all or
substantially all of the CDR regions correspond to those of a non-human immunoglobulin and
all or substantially all of the FR regions are those of a human immunoglobulin consensus
sequence. The humanized antibody may also comprise at least a portion of an
immunoglobulin constant region (Fc), typically that of a human immunoglobulin template
chosen.

[0081] The terms "cell”, "cell line" and "cell culture” include progeny. ltis also
understood that all progeny may not be precisely identical in DNA content, due to deliberate or
inadvertent mutations. Variant progeny that have the same function or biological property, as
screened for in the originally fransformed cell, are included. The "host celis” used in the
present invention generally are prokaryotic or eukaryotic hosts.

[0082] The term "vecior" means a DNA consiruct containing a DNA sequence which is
operably linked to a suitable control sequence capable of effecting the expression of the DNA
in a suitable host. Such control sequences inciude a promoter {o effect transcription, an
optional operator sequence to confrol such transcription, a sequence encoding suitable mRNA
ribosome binding sites, and sequences which control the termination of transcription and
translation. The vector may be a plasmid, a phage particle, or simply a potential genomic
insert. Once iransformed into a suitable host, the vector may replicate and function
independently of the host genome, or may in some instances, integrate into the genome itseff.
In the present spacification, "plasmid" and "vector" are sometimes used interchangeably, as

the plasmid is the most commonly used form of vector. However, the invention is intended to
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(6) aromatic: trp, tyr, phe. [0121]Non-conservative substitutions will entail exchanging a member of
one of these classes for another class. [0122]in another embodiment, the sites selected for
modification are modified, and those modifications with improved binding affinity are selected by phage
display. [0123]Nucleic acid molecules encoding amino acid sequence mutants or modified amino acid
sequences are prepared by a variety of methods known in the art. These methods include, but are not
limited to, estiés Bete sticrs-terath M@ Lerssitble R B Tul bR feGEoPErand WAB B68i$r and cassette
mutagenasissmhan et preepared variant or a non-variant version of the parent antibody. One

method fo[ tlng mu )%é%&ﬁvl\?aﬁ apts,or m %?ftﬁgfnrg%nggaggg}dﬁ% an)ees IS S|te |rected mutagenesis

(see, e. g el (198 n Certan em odlments the
modified &ﬁﬂ@@é?’%l!ﬂ@ﬁwa\?@ éoé‘iH@t’éeHﬂb'@ﬁ%ﬁﬁHI‘Q T@‘ﬁibrtpr%@@[?é"%ﬁ BEREGRE: FroothRr
embodimentiotyo Tendie ehihiedlypedasnde: regianagsistescbtie parfrotastbodyanijldiave been
substltute f vV, r I xample, the
vention [ra eSO S AL SCTD DGR o e g i)
[0125]OrcfhSARPIFEMBAIfR & SRRSERNPWIll have an amino acid sequence having at least 75% amino
acid sequgnealidentity Aoy sin lasityin(defiiiechake\vedard efinitiesy senttomp it otivaieintiro acid sequence
of either tgesfeayord alehanAtiaRle amae, o ihenaulanihacke oS RielerARl least 80%.

more preferably at least 85%, more preferably at least 90%, and most preferably at least 95%. In one
example, W%ﬁﬁﬁ%@ﬁ?@%@@ %llll’r%‘?ﬂ@'ﬁtyo‘?f%?ﬁaaﬁlgt:‘a‘ﬂtgP'Bdaﬂcffﬁ(ﬂ%% (8‘6\{/5‘3%6@ H¥inding
fragmentse. §01RAIBsHp wihg pyttidtarpofsheams difidian tibmiy) andsiiomest thecenéite.g.

antigen-binging fraameRbdhg etpgt&%baew@téh@meteeet%%ngetemelea%e@ybody or
fragment thereof%ﬂ}%ﬁanl en- é[ Rﬁ ment) is de rmlned As noted above this may involve

determinif§ trd BTHER! ol lad 3 PR ﬂ%ag%B%HW\"/)anant or fragment
thereof (el¢Q&itigen-biiftiags fisgiacns)a teanisenityodivnk na oéthpdisverttites, ssepdspbvihesdified

antibodies, g5 {ra9mRBE m%safa(ecgnant:ig@afmmm of auneRiRkisraRaAred.anthsriasned for binding
affinity for the antigen such m,enththea E%f‘ Qne or more of the antlbody mutants or

 odifee HHBEE e A e ol B e ETRECS RSB this initial
screen arergmrohen@nme@e@mb@@pﬁm@wﬂm%@lSgteesaetwaﬁsﬁym@t@mwmhat the

antibody %ti@&ﬁ(ﬁ)ﬂ&émmm&%ﬂ@egtn@d‘%@Brbi&eliﬂﬁkéf@@@@ﬁh%)gafk@aml@&@%%@ﬂdh e.g. for
precllnlcal studles 0 nti-Facto, DantF)orgjleasfl or fra mentg(tl'\ em‘_ antigen

i
binding fr& menrilrt@) (Iescﬁllbga%@%){ngfensjmboe}%ﬁw cted 1o U ications, Ofentime dependlng
on the mtéﬁ@@ﬂ G?éh@fiﬂi’@‘r‘ﬁmfeﬁsﬁﬁﬁ%'dﬂwGY*%QW%H@MB}‘EM‘F&%M@@H&H|H’i§t"ﬁg‘$ragment)
Such modiieapnsmaydnsityediithenalienatian of thenaniine peidsenuwanand fusiemto heterologous

polypeptideisheedioiinyion madisstsns sush ssgse elabarisg bclp i espect o amino

acid sequence aterat ns, exemplary modifications are borate above. For example, any cysteine
residue nétAdFoNEREN ff’n%{m?éﬁrﬂﬁ@eﬂ’t@?)l‘@ﬁét’ SdHRSHiafdcieBe tHETARATISn Wtﬁf’ﬁlso may be
substitutedxgeseraly lwithe gasineirto pragroxedheilotidetivan stiilphitieof sherm plemdeatidgarevent
aberrant Gjg5R BN, & APYBFRE R RisiRRARHE) R perRodekin.figanibady fo mprove its

stability (par cuIarIyW ere the antibody Is an antibody fragment such as an Fv fragment). Another

type of ankevaeRf RiGemEnletacdne e eyl S}Eéﬁfat%l‘?ﬁﬁﬁ@rpﬁaﬁﬁ@fﬁt% B@da‘é}ﬁ@w by deleting one
or more casbtiny dratesedoidtic’s soupify IDNReramitdahoren d/ovaddiag Oveliof TB&TE déycodylation sites
that are nafpresent in the-3plibrey, fg} Syaliemei gntibodies, or antibody fragments (e.g.

antigen-binding fragments) is typicall e|t er N-linked or O-linked. N-linked refers to the attachment of
the carboliiEte moiedy B HESReAAIRGTAN A AU ERITE T APERICE Peences
asparagingeX&sedne ancpssparaiginegedithesionng abheteridbizany BmipmaeidExeyiterstitie, are the
reCOgnitio&mﬂﬂt&%ﬂﬁ@é'%ﬁﬁm%’%&%ﬂ@ ﬁ@ét%ﬁhbfﬁ’aﬁ Hbqt‘-ﬁ%&%aéhe asparagine side

chain. Thys sence of elthe ott ese tn uences | tide reatesapotentlal
Gy cosy B e AR AR ER bR TR e HIBILA RERT 3P 6 BB TS
N-aceylgaksistameirfegptatios& Ny Noieserts & bgel Meymnian %@i@t?ﬁmgtﬁﬁoﬁﬁml@m@rine or
threonine yalkough ﬁarbwﬂﬁ@wegeméet@ts%y&mmémw an@éﬁé@%@@é&%@mﬁ%ttﬁmtwcowlaﬂon

sites to the an‘tlbod)é rt \Aenlentey CC%B |sheqh alé%rf@ghtgn Cld s§g ce such that it

contains ongo more oF?he gt%?/de es c??rl%ep e sequenc ke osy|at|on sites).

The alterdicieraeajatonite TrritfeshgheTderirlasod, %’Nélﬂﬁ‘é‘tﬁ@ﬁ%ﬁﬂ%)ﬁ’héﬁ%@rﬁﬁ@ﬁe dBfine or threonine
residues tprHiiieeguepse of the-nsiginahanidrecso(fo pealiskeeigeosylatiom siesiel0128]In one
embodiment, the invention provides a modified anti-Factor D antibody, of a parent anti-Factor D
antibody of the application, wherein the modified gnti-Factor D antibody comprises the amino acid
sequence of such parent anti-Factor D antibody of the application, wherein at least one position
(according to Kabat numbering) of the amino acid sequence of such parent anti-Factor D antibody of
the application is substituted with one or more of the following:



(a) amino acid at position 33 of the light chain is L or I; (b) amino acid at position 34 of the light chain is
A or Q; (c) amino acid at position 52 of the light chain is S or A; (d) amino acid at position 104 of the
light chain is V. In one example, the invention provides a fragment of said anti-Factor D antibody (e.g.
antigen-binding fragment). [0129]In one embodiment, the invention provides a modified anti-Factor D
antibody of a parent anti-Factor D antibody of the application, wherein the modified anti-Factor D
antibody phsgerhidemhidsesthenamimgeacigisegirineenst gucropwdeinat icd iR antibody of the

application.whekRilsaldspshRie RS Hion dacsardinosiaiKakatnunabesingd s Aberpine igcid sequence
of such parent anti-Faﬁ:tor a%t%; %%ygﬁé theagrgagcation is substituted with one or more of the following:

@) aminodégaﬁﬁdp%bf blii §

VBN TS E; (b) amino acid at position 99 of the heavy chain is
A or Q; ofq@$dmino add @risosliiviedioT eFTHESRSAR FREM ISASALTIAT YHER diieBIEOME A vention
progidgs %fféﬂgrf}‘f@rrﬁcqfeéﬁiﬁ' wﬁrggﬁpétﬁéga?wg@dwﬁmg -a@mi@@afﬁamcﬁﬂg?ﬁagmméﬁmolln one
embodiment, the inyention pravides a modified anti-Factor D .antihady.of a parent anti-E rD
antibody gf %%aaﬁlpﬁggﬁg%?%{ggr@%ot%ga%aéJﬁ?gg Oar'r?ti?lg'é%?oarc@ 3%%%%%‘3? comy r?s%%qﬁmé %Qrﬁgo acid
sequencesefidRnde pareaioari-rabeoT Dediiudd Pef REPIHBREIAS ne- B HETSI ALRUICAS 8P P8sition
(accordingstosksalrd usibentngref the prinamcitbeesvencs ofstshupareatantiscactor D antibody of

the applicatjon.is. substituted with one re of lewing: | ' iti of the light
chain is Lsgb_ T’t n(lgﬁoan'{ﬁg %%t?é_eaﬁeﬁggﬂf§n%§}188?"t%Sﬂg éﬁ%ﬁgi%ﬁgﬁ%ﬁ%@%ﬁ?ggggﬁimon 52 of
the light cYRIiANSS 'GEIRR (i aimib REeTer it p BetERS 1 48P HRE NG RO AT SRY (& AfiatVEcid at position
1 of the heayyeabarcirfotfpadronaiqcied Bt pasitiost 9Patthebigsantidhaind sndsop@ieoxtig ramino acid

2t posiion. 400, 8L G RENGRAIHIS AR i SBEXAPRISC e BNRRHA vRIRYS @ ragment of sald
anti-Factor D antibody ?e.g. antigen-binding fragment&. , ,
therewith. Examples of "native sequence human ¢ regions” are shown in FIG. 23 of WO

00/42072 and include a native sequence human 1gG1 Fc region (non-A and A allotypes),
native sequence human 1gG2 Fc region; native sequence human IgG3 Fc region; and native
sequence human 1gG4 Fc region as well as naturally occurring variants thereof. Native
sequence murine Fc regions are shown in FIG. 22A of WO 00/42072.

[0088] According to this invention, "altered" FcRn binding affinity is one which has
either enhanced or diminished FcRn binding activity compared to a parent polypeptide or to a
polypeptide comprising a native sequence Fc region. In one example, the antibody with
altered FoRn binding affinity has increased binding to FecRn at pH 6.0 and/or decreased
binding to FecRn at pH 7.0. The variant which “displays increased binding” to an F¢R binds at
least one FcR with better affinity that the parent polypeptide. The variant which “displays
decreased binding” to an FcR, binds at least one FcR with worse affinity than a parent
polypeptide. The variant which binds an FcR with “better affinity” than a parent polypeptide, is
one which binds an FcR with substantially better binding affinity than the parent antibody,
when the amounts of poiypeptide variant and parent polypeptide in the binding assay are
essentially the same. For example, the polypeptide variant with improved FcR binding affinity
may display from about 1.15 foid to about 100 fold , e.g from about 1.2 fold to about 50 fold
improvement in FcR binding affinity compared to the parent polypeptide, where FcR binding
affinity is determined.

[0088] An “amino acid modification” refers to a change in the amino acid sequence of
a predetermined amino acid sequence. Exemplary modifications include an amino acid
subsﬁtuﬁon, insertion and/or deletion. One example of an amino acid medification herein is a
substitution.

[0090] An “amino acid modification at” a specified position, e.g. of the Fc region, refers

to the substitution or deletion of the specified residues, or the insertion of at ieast one amino
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[0131]Iin one embodiment, the invention provides a modified anti-Factor D antibody of a parent
anti-Factor D antibody of the application, wherein the modified anti-Factor D antibody comprises the
amino acid sequence of such parent anti-Factor D antibody of the application, wherein at least two
positions (according to Kabat numbering) of the amino acid sequence of such parent anti-Factor D
antibody of the application is substituted with one_or more of the following: é]g mlrg) acid at position

33 of the AgATesdHTsSEIaseN (BS SReHTPd CRE 'Y BB BITSHO0Y BIARERT ARHR % amino acid at
position Saahthestightatitin S tortw; (Eidmsnbeaeid. af posisiahioh0agftthdHigimichiain Gs V. [0132]In

one embqg]j’[ﬁﬁ&tmtlﬂ%lgy&g&%@}éggyyes a modified anti-Factor D antibody of a parent anti-Factor D
antlbody of the application, wherein the maodified anti-Factor D antibod é(Fcom rises the amino acid

 sequencd@Pdlich pardit ZRHPR ACHD SYPSIRTY ST hie DS TRAREIMS0N B8 HCa I OR& R MDsitions
(accord|ngnntmKa&neitremdnbenag}@ietherammamhsetﬁmmeeaﬁ\&mhrpév@m!ﬁﬁ@fﬁactor D antibody of

the app"C%ﬁamm%waa%dawatbege@eorm@Fsp@JaaﬁémI@g@ge RIRIRG a@,d&t ﬂ@ﬁtm@ 1 of the
heavy chain is E; (b) amino acid at position 99 o éI heav hain | é)gé?éc ? an;hno acid at

position 1%‘51"&%%‘%/@%‘11@%5%\ 10 SFIRS & ﬂ?p?g & ?8\98 AhBrovidet A ragment of said
anti-Factgr@motiristipgefy . derige (Blon diapifadiven s feEeB] mids: @ssoi meat g invention

provides eyaeﬂglf@éﬁarﬁéﬁﬁ% Raaniifogynf @eﬁwm YtracEyDhantihedyief, isgspplication,

wherein odi Factor, ntlb r he Aamino id arent
anti- Factgl%néer%%‘g&e ’tﬁ'g ¢ &Pf:ztlon ngr%nw &2 c[)’n “‘S&Eﬂ‘ s)$ %%%B?(fﬁsrgyt %%rbé)
numberin¢fjeot; theeaminiadT: é&d@éméﬁ@émﬂs%ﬁsméwfbr@m:\é&!t@ﬁ W%ht%@%ﬁ}‘%f‘ﬂ‘ié”&bﬁr’@atlon is
substitutegh WihQRA-AEIIENS &i‘cthﬁn@&wﬂa@c(@be%m RCitbabpesiiers3a of the tightiiain is L or I;

(b) amino acid at positio 4 f the li ha nis. ﬁ'%hg) é }J %%%&& PO &tU%n g%gft 2 light chaln
iIs S orA; ?(8) am%(%cg}u a%pé)& |8[ra1r 4%f trg?e ﬁ tc zafljngls%iﬁn“:i ?“amlno amj a‘mrosmon 1 of the heavy
chain is Eresidue, other than those naturally occurrmg amino acid residues listed above, wnich is able to

covalently bind adjacent amino acid residue(s) in a polypeptide chain. Examples of non-
naturally occurring amino acid residues include norleucine, omithine, norvaline, homoserine
and other amino acid residue analogues such as those described in Ellman et al., Meth.
Enzym, 202: 301-336 (1991). To generate such non-naturally cccurring amino acid residues,
the procedures of Noren et al., Science, 244: 182 (1989) and Eliman et al., supra, can be
used. Briefly, these procedures involve chemically activating a suppressor tRNA with a non-
naturally occurring amino acid residue followed by in vitro transcription and translation of the
RNA.

10092] An “amino acid insertion” refers to the incorporation of at least one amino acid
into a predetermined amino acid sequence. While the insertion will usually consist of the
insertion of one or two amino acid residues, the present application contemplaies larger
“peptide insertions”, e.g. insertion of about three to about five or even up to a'bout fen amino
acid residues. The inserted residue(s) may be naturally occurring or non-naturally occurring
as disclosed above.

[0093] An “aminc acid deletion” refers to the removal of at least one amino acid

residue from a predetermined amino acid sequence.

ll. Detailed Description

[0094] The invention herein provides Factor D antagonists, including anti-Factor D
antibodies, and variants thereof, and fragments thersof (e.g. antigen-binding fragments) useful
for the prevention and treatment of complement-associated conditions, including eye
conditions (all eye conditions and diseases the pathology of which involves complement,
including the classical and the alternative pathways, and in particular the alternative pathway
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(f) amino acid at position 99 of the heavy chain is A or O; or (g) amino acid at position 100 of the heavy
chain is A or Q. In one example, the invention provides a fragment of said anti-Factor D antibody (e.g.
antigen-binding fragment). [0134]In one embodiment, the invention provides a modified anti-Factor D
antibody of a parent anti-Factor D antibody of the application, wherein the modified anti-Factor D
antibody comprises the amino acid sequence of such parent anti-Factor D antibody of the application,
wherein atfleaspimestpesitions {eowomivle roacabadearneetivg Yispasesamitibasod segereice of such

i e e s o L] A A 3 ookt 34 af he ght chain
amino acid at position chainis L or I; ming acid at positipn.34 .of the light chain is A
or Q; (c) & t'&%ﬁ%%&ﬁﬂé’@%’%%?‘fﬁ%"ﬁ‘gaﬁ ‘é‘%rﬁ@@o‘#"&;’“ﬁd)%r%‘?ﬁ% %”c‘?od’qgtebg’gﬂ?é‘ﬁ’afo4 of the light
chain is \elateheinamaipies. gramidimioiipravibeses ftigpadar 6PLacaRiHeRIsPDSHAtIBSdy (e.g.
ant?geg'bH?QH@QJF@Q@QB&B&%?&EM&E&%H&W@@% Hspinvendianduesidesiadmeshifiad anti-Factor D
antibody of a parent anti-Factar, D antibo pplication, wherein the. modified.anti-Factor D
antibody %?n Is(égr{rag g%ﬁaoﬂé%%@%%ﬂ%n%(l&m érg%a?gﬁr)}?%on\ﬁfglc %%%C_)ght%gr;%?Fthe application,
wherein at¢ezataiipgaafionitions JErborlnayfierEphe srRATIBIEARYPSPrMMBIANSi N 8eRE 88%uence of such
parent antjbﬁ%@tara&@rﬁtib@@%fﬁtme(mmipa{misgmmstsimtmiwi(h.gniatarmmomaﬂrmemI@xwing: (a)
amino acid at position 1 of hain is,E:. ( ' ' ifi chainis A
or Q; or ((%egﬁwla ﬁ%é?&o %?yp@%lg%%i%%? %(f‘atﬂ'eg }%% vwec?mg ﬁ%?ﬁ%ﬂ?}% %%%Eﬁr%%ﬁ??ﬁ?ﬁ%emion
provides AWRghatierdinerary-ERiop Ty MmNt Hﬁ?iﬁ%n%i‘?ﬁﬁr‘?@‘?%@ﬁa@ﬂﬁ?ﬁ%@]ln one
embodimestothadt e tondpkavid essanadditiathamti-acton® aatiyte ycohalgarentsstiFadtor D
antibody ol ne,ARRCan Rt ISRt aahacionBantiosti somprispsdiRagniao acid
sequerice Of suc a%tl- actor D antibody of the application, wherein at least three positions

aren
(accordin@’%%%gémﬁ’@éﬂﬁ@ﬁaéﬂi%i%ﬂ% M’sequence of such parent anti-Factor D antibody of
the applicpiigs)is subsHuiRE with relxedrdegareecititredidhewinguiéaaitine aeidatippsitisa 83 of the light
chain is LiRE\lférsibie visual dysfunction in individuals over the age of 60. Two types of AMD exist, non-
exudative (dry) and exudative (wet) AMD. The dry, or nonexudative, form involves atrophic
and hypertrophic changes in the retinal pigment epithelium (RPE) underlying the central retina
{macula) as well as deposits {drusen) on the RPE. Patients with nonexudative AMD can
progress to the wet, or exudative, form of AMD, in which abnormal blood vessels called
choroidal neovascular membranes (CNVMs) develop under the retina, leak fiuid and blood,
and ultimately cause a blinding disciform scar in and under the retina. Nonexudative AMD,
which is usually a precursor of exudative AMD, is more common. The presentation of
nonexudative AMD varies: hard drusen, soft drusen, RPE geographic atrophy, and pigment
clumping can be present. Complement components are deposiied on the RPE esarly in AMD
and are major constituents of drusen.
1. Humanized Anti-Factor D Antibodies
[0096] The inveniion herein includes the production and use of humanized anti-Factor
D antibodies, and fragments thersof. Exemplary methods for generating antibodies are
described in more detall in the following sections.
10097] Methods for humanizing non-human antibodies are well known in the art.
Generally, a humanized antibody has one or more amino acid restdues introduced into it from
a source which is nonwhymén. These non-human amino acid residues are often referred to as
"import" residues, which are typically taken from an "import” variable domain. MHumanization
can be essentially performed following the method of Winter and co-workers [Jones et al.,
Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeysn et al,,
Science, 239:1534-1536 (1888)], by substituting rodent CDRs or CDR sequences for the

corresponding sequences of a human antibody. Accordingly, such "humanized” antibodies
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(b) amino acid at position 34 of the light chain is A or Q; (c) amino acid at position 52 of the light chain
Is S or A; (d) amino acid at position 104 of the light chain is V; (e) amino acid at position 1 of the heavy
chain is E; (f) amino acid at position 99 of the heavy chain is A or Q; or (g) amino acid at position 100
of the heavy chain is A or Q. In one example, the invention provides a fragment of said anti-Factor D
antibody (e.g. antigen-binding fragment). [0137]In one embodiment, the invention provides an

anti-Fact@rechimibie @y ithediptisihg- IFQ’ﬁ%‘H&%Wﬁéfﬁ)a%@@r%@%ﬁﬁ%@ﬁ%ﬁ@?&ﬁ@ﬁ‘ﬁ%nu Factor D
antibody rurBersmpRisRaR Subskeiamafionre by hemwpesiiaoagteqidialerenemantibody, wherein

said reference antlbody comprise C D NO: 30),
light chaan\?&Sfcé?ﬁpns?ng%%%#%&ﬁ%%l\%éa%r\? (ﬂil% E%@#\ygsﬁgﬁnsmg
LQSDSLPseSER epdves: 231) pastblyiserafSaiesidussiris Rl B‘F%’@N RESIABF fFollowing: (a)
amino acighalbpositinns3a abthe dighioghain is L or |; (b) amino acid at position 34 of the light chain is A

orQ; (C)jﬁga}i;ﬁfoa;ﬁggﬁeeeﬁ% 9&4@% gﬁgﬁageama i A (.s%h@gnme@@gﬂ BlRQsiLeR, 104 of the light

chain is osition 1 eavy chain is E; (f) amino aéid at position 99 of the
heavy chaiAKSRhs Men s ‘l*i‘Bdéﬁﬁd;%ﬂ BogmsNERP oS he ReRRPRhG Fed s regenicthe example,
the inventas/provides « fragmgnbahnsaid-antideactivddyantisodys ergibadyi gentiénddirgrfragment).

[0138]In gpe, ngQQBE&muL%e RYGIYRA BrRYARSAR BrYiiiagiord Jﬁﬂgpedgeﬁemmmg heavy chain

HVRs of a reference antibo wherein said anti-Factor ID antibo

furth bstituti t
one o MO HGEIGER5! S EAAENR B By I SR EEAEREe SFRKDRy KoM EiTes heavy
chain HVB:-4l canatisiian Y HET N YEBMBD(SE Q ébeNCt 39)T rrapiantatiin KHGEER £bATrising

WINTYTGETFSAPREKGHRER. B S 4@@,1%@6 AWy ghin MR -R<epanadging FEEHNN (SEQ ID

NO: 41), and where! gtsa?'ds?éjo PHHERNES.008 RLIS"S O e, IoloWINg: 961, 147:1352;
Reichmann et al., Nature (1988), 332:323; Junghans et al., Cancer Res. (1990), 50:1485. As
described herein, the invention provides antibodies that are humanized such that HAMA
response is reduced or eliminated. Variants of these antibodies can further be obtained using
routine methods known in the art, some of which are further described below. According to
the so-called "best-fit" method, the sequence of the variable domain of a rodent antibody is
screened against the entire library of known human variable domain sequences. The human
V domain sequence which is closest to that of the rodent is identified and the human
framework region (FR) within it accepted for the humanized antibody (Sims et al., J. Immunol.
151:2296 (1993); Chothia et al., J. Mol. Biol., 196:901 (1987)). Another method uses a
particular framework region derived from the consensus sequence of all human antibodies of
a particular subgroup of fight or heavy chains. The same framework may be used for several
different humanized antibodies (Carter et al., Prog. Natl. Acad. Sci. USA, 89:4285 (1992);
Presta et al., J. Immunol. 151:2623 (1983)).

[0099] For example, an amino acid sequence from an antibody as described herein

can serve as a starting (parent} Sequence for diversification of the framework and/or
hypervariable sequence(s). A selected framework sequence to which a starting hypervariable
sequence is linked is referred to herein as an acceptor human framework. While the acceptor
human frameworks may be from, or derived from, a human immunoglobulin {the VL and/or VH
regions thereof), the acceptor human frameworks may be from, or derived from, a human
consensus framework sequence as such frameworks have been demonstrated {o have
minimal, or no, immunogenicity in human patients. An “acceptor human framework” for the
purposes herein is a framework comprising the aminc acid sequence of a VL or VH framework
derived from a human immunoglobulin framework, or from a human consensus framework.

An acceptor human framework “derived from” a human immunoglobulin framework or human
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(a) amino acid at position 33 of the light chain is L or I; (b) amino acid at position 34 of the light chain is
A or Q; (c) amino acid at position 52 of the light chain is S or A; (d) amino acid at position 104 of the
light chain is V' (e) amino acid at position 1 of the heavy chain is E; (f) amino acid at position 99 of the
heavy chain is A or Q; or (g) amino acid at position 100 of the heavy chain is A or Q. In one example,
the invention provides a fragment of said anti-Factor D anti‘bodyé;. . antigep-binding fragment).
[0136]1n GRESEARIB RO RIS 28 RRERCTAR AEILRER S5 BB B Rt chan
HVRs angreexistiofamitd\tRig efquenterericgentiboays wiiersistinarmintiscaatbamesmisody further
comprises, aSibsiitution 2t et RS ARSHiensalpaig 1eisrenseaBtL Y. cxaeRgiasald reference
antibody comprises light chain HYR-1 compgsln I'lI'ST IDDDI\QN SE(%IP NO: 303{1‘199?%0 ain HVR-2
Sl &ﬂ%’cﬁ 8 ifg ®EQ ID NO:

comprisingfte ERTERPESERS 18 NOP S5 8 &i AR U IHBASIAE T SEs
38), and lireagguehairtdRVH comarisimy GgIPETIN YENEWESERAHDNOVFIB N AR L0 Al HVR-2
comprising, WAL daEehéy ARt ESRRHD OV AbcapdheavanehaizitviRs3comprising EGGVNN
(SEQ ID NO: 41), an W}thein sajd substittg&?g rS one ol morgeof the f(alloeyving: a S%gﬂno acid at
position FPRPIERIGHEE 5i Hg‘fQBPW?B? mhd 4803 posI ion %ﬁeé)f'%e"\@h? ChaIn 1S A or Q:; (c)
amino acideaguesitiesnsenot tHe Tigheckases S o ANENPEMInSe heresopoyiieh towsitedght chain is
V; (e) am MQ@QMW&%&%@%M@&WM@ is Eséaming aekhatnesitiey9pfheheavy chain
is A or Q;.qr aminp acid at posjtion 100 of the heav ain.is.A ar le, the invention
provides ﬁ?régr%%vﬁ?rgfséegi%egﬁghgg &rﬁyar%%%ﬁﬁié?gogﬁﬁa‘gﬁfﬂ?'rﬁ ﬁ]gglfégté?}ﬁ?ngt))é?[r\g&mln one
aspect, theeipaaedIs Jrsvidesbameafiserahe-FepmP SParitagy Generally, the subgroup of

seguences is a subgroup as in Kabat ef al. In one embodiment, for the VL, the subgroup is
subgroup kappa | as in Kabat et al. in one embodiment, for the VH, the subgroup is subgroup
fil as in Kabat ef af.

[0.1 00] Where the acceptor is derived from a human immunogiobulin, one may
optionally select a human framework sequence that is selected based on its homology to the
donor framework sequence by aligning the donor framework sequence with various human
framework sequences in a collection of human framework sequences, and select the most
homologous framework sequence as the accepior. The acceptor human framework may be
from or derived from human antibody germline sequences avallable in the public databases.
[0101] In one embodiment, human consensus frameworks herein are from, or derived
from, VH subgroup VIl and/or VL kappa subgroup | consensus framework seguences,

[0102] in one embodiment, the human framework tempiate used for generation of an
anti-Factor D antibody may comprise framework sequences from a template comprising a
combination of VI-4.1b+ (VH7 family) and JH4d for VH chain and/or a combination of DPK4
(Vkl family) and JK2 for VL chain. '

[0103] In one embodiment, the VH accepior human frameawork comprises one, two,
three or ali of the following framework sequences:

FR1 comprising QVQLVQSGPELKKPGASVKVSCKAS (amino acids 1-25 of SEQ 1D NO: 2),
FR2 comprising WVRQAPGQGLE (amino acids 36-49 of SEQ 1D NO: 2),

FR3 comprising RFVFSLDTSVSTAYLQISSLKAEDTAVYYCER (amino acids 67-98 of SEQ 1D
NQO: 2), _
RFVFSLDTSVSTAYLQISSLKAEDTAVYYCE (amino acids 67-97 of SEQ D NO: 2),
RFVFSLDTSVSTAYLQISSLKAEDTAVYYC (amino acids 67-96 of SEQ 1D NO: 2),
RFVFSLDTSVSTAYLQISSLKAEDTAVYYCS (SEQ ID NO: 3}, or
RFVFSLDTSVSTAYLQISSLKAEDTAVYYCER (SEQ 1D NO: 4)

FR4 comprising WGQGTLVTVSS (amino acids 105-115 of SEQ D NO: 2).
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comprising: (a) at least one, two, three, four, five or six HVRs selected from: (i) an HVR-H1 comprising
an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99%
sequence identity to an amino acid sequence selected from SEQ ID NO: 39; (ii) an HVR-H2
comprising an amino acid sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%
or 99% sequence identity to an amino acid sequence selected from SEQ ID NO: 40; (Hi) an HVR-H3
comprising ##Bamino acidreeguboimdraying At Eash@0%09496;20R6018306Yy 0¥ HDBBUGNE6%, 97%, 98%

or 99% seguencsIdeRitY %30 AMRe-anihspaushcs aalected from SEQ ID NO: 41, SEQ ID NO: 42,
SEQ ID NO; 43, SEQ ID NO; 44-an§

SEQ ID NO: 45 (iv) an HVR-L1 comprising.an amino acid
sequence FaViRG BT RSy %%Qﬁ%%%\/@%%ﬁ%( 0 gg%%%ﬁf% f)ﬂ? 8@%’/3 Sequence identity
to an amifBacikimseigingr W QaIREI B SEGNIDNCE885-98 g BEND:1$2; BEQ ID NO: 32, SEQ ID

NO: 33 ankSESh NG G aadtER tiZraemedsing anamineasidise durRB e e\ingrat least 90%,
91%, 92‘?%%?%)&94%, 95%, 96%, 97%, 98% or 99% sequence identity to an amino acid sequence

selected 31) ID NO: 35, SEQ ID NO: 36 and SEQ ID NO: 37; and (v1) an HVR-L3 comprising
an amino fEfdosetprisinee™ RVETIS B e &a1D0%y;idd 98- OP06! §89% HOMNG: BB%6, 96%, 97%, 98% or 99%
sequencerideptity e 8ating feidssequence selected from SEQ ID NO: 38; or (b) at least one variant
HVR, wherein the variant HVYR comprises modification.of at least ong residue of the sequence
cepcrod T EBD 10 NS 45 SRS ) 15 ofe 50, 30y (R iy O
example, $aaUpREERBBCHROMESE & thal At fasRidnan fmraee P EtiRID B ertfi§eAYBinding
fragment)-fdedidin, sasmpcesrbpdinentsoar bR aninthanarsing esidseguentechayisgmeleast 90%,
1%, 92%, 3% Aty & f%’gu%%’tﬁr?é’@efsg% ARPRRSEHY %%%%%U@é %886%%%%‘#.% yyons,
insertions, or deletions relative to the reference sequence, but anm antibody comprising that amino acid
sequence REEFRShERHNG (I BIHENGS FABESE D are¥stng evhptiensEs BredRsatly TWM®:amino acids

have beensusngtitutethrérserted; arcdaivtecdii thiefseferencesatutznde iselacteshfrom the group

ConSiSting.nqéﬂégo%g%(,gﬁ%%a%%% Q RN 40, 550, Igl%ué]]meSEQ ID NO: 42, SEQ ID NO: 43, SEQ

ID NO: 44, Q ID'NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID
NO: 34, SETED NO: 3bYREEE BR85Sty aDNBE 89 imer e BPRF RN @RATRANIE aspect,
the inventien \iravidies \dHaockfier lantizk dctorBosrsi Dochecamygeising nf{a) aicteastadmezdidiagsthree, four,

five or six YRS selpeiecifop, (caRAMRIRL eammising ibs-Amian et eakereaselasted from
SEQ ID NO: 39; (ii) an HVR-H2 comprising the amino acid se%uence of SEQ ID NQ: 40; (iii) an

HVR-H3 CBRfSY 8 SReiAE é%?iﬁ%eéq@?] bR B PRI RN B A P HBF RIS %2, SEQ ID
NO: 43, SERWE MNOnderametSIEZ I NA445; (I(iV) 4erFPRII56dhADABHESHEE APint il sequence

selected fgqvﬂ,%g_@d[;j}@:@%%g@@d}{@gﬁog@@{@Zl}gpgga@ﬁ@)[D NO: 33 and SEQ ID NO: 34;
(1) an HV g comprising (e aming a0l SR aHSnos A2 Seie s M PE A R AP 3R RE 1D NO: 38
and SEQH &): 37, al% pect, P Y P

heavy chain variable domain comprising SEQ ID NO: 2. In one aspect, the invention provides

an anti-Factor D antibody comprising a light chain variable domain comprising SEQ 1D NOC: 1.

in one aspect, the invention provides an anti-Factor D antibody comprising a heavy chain

variable domain comprising SEQ 1D NO: 2 and a light chain variable domain comprising SEQ

(D NO: 1. In one example, the invention provides a fragment of said anti-Factor D antibodies

(e.g. antigen-binding fragments).

[0108] In one aspect, the invention provides an anti-Factor D antibody comprising a

heavy chain variable domain comprising an amino acid sequence having at least 80%, 91%,

92%, 93%, 94%, 95%, 96%, 97%, 98% or 88% sequence identity to an amino acid sequence

of SEQ ID NO: 2. In some embodiments, an amino acid sequence having at least 90%, 91%,

92%, 3%, 94%, 85%, 96%, 97%, 98% or 99% sequence identity contains substitutions,

insertions, or deletions relative o the reference sequence, but an antibody comprising that

amino acid sequence retains the ability {o bind to Factor D. In some embodiments, a total of 1

to 10 amino acids have been substituted, inserted, or deleted in a sequence of SEQ 1D NO: 2.

In some embodiments, the substitutions, insertions or deletions occur in regions outside the
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(vi) an HVR-L3 comprising the amino acid sequence selected from SEQ ID NO: 38; or (b) at least one
variant HVR, wherein the variant HVR comprises modification of at least one residue of the sequence
depicted in SEQ ID NO: 39, 40, 41, 42, 43, 44, 45, 30, 31, 32, 33, 34, 35, 36, 3701 38. In one
example, the invention provides a fragment of said anti-Factor D antibody (e.g. antigen-binding
fragment). [0143]In one embodiment, the invention provides a modified anti-Factor D antibody
comprising\dke ¥ RitthecBR#prisirmgtieccapddingold, sepéitectt SRt CoBOigpsan bR Y
embod'm%ﬂéﬂ*@erzémefa%%er%qﬁeﬁgraﬁeﬁm apt-Eagien& @ﬂgemmwmlsme@ﬂ HVR-H2
comprisi gthe amino, aC|d se(%lrjeni Er? I?NO 40. | anot b dlment the invention
DAt Bt

of S
provides BB dSRYERIRY %639 comBPFs%dgaanﬁ compr|3| gg[he amino acid
sequencebafdBg @agR®E)41. In another embodiment, the invention provides a modified anti-Factor D

antibody ¢@mgrising am R lehesmpsiaahprmion pedarmpeatekbEQ dRididy 30. In another
embodiment, the inv 'n%?nhgrowdegiea f§’r1odlf|ed anti-Factor D antibod comgrlﬁln an HVR L2

compnsm@om%”gnﬁr?o ey IBReE SPERG [BNG! SB1an0 RSP b ar ay THE antion
provides @%@IT%C{Q@%I %?ét&‘ff?) &b ity Sritprishiy eh8%miReUSeRe %UQH@@B?S’E‘Q 3edNO: 38. In
one examplgudhe:iBveption Novides ectrrgmeatipiaal] antrhasridsanihediesvegptasdtigen-binding

e ol VT ther e osnestsde i epdon B cen anenilian agiRg ot 1 anibody

comprising ari comprlsm e'amino aci sequence 0 0739, an HVR-H2
comprisingjfsEtaliansoiasgtieesy se ABB NS ERP PP Ntshﬁoef%m%swen% %rﬁ’bﬁg iR9tHe amino acid
sequenceceﬁﬁmg@xm@m% A0 By exara pitzithatiowdiitipro oy ideaidrdy mendebsaid anti-Factor D
antibody (¢.5 ANGRC-bdIng (R0 nelnlAdain-o0alliey BORMERCRCHIG By qEARAQyides a

modified ant| ctor é/ comprising an HVR-L1 comprising the amino acid sequence of SEQ

ID NO: 36aHERISEQ IRPHirg {Hé‘ﬁﬁ%ﬁ@%%‘?%éﬁ%é‘?\%é‘{?ﬁ@ " RESH98S GhaCLHIMIVR-L3
comprisingcthe iamigioracidisiae tiende Ré GEQH ARS8 Itrsome exaoiiientheameeiiiaatprévides a
fragment of gaid anfEAGIOL @]gﬁ{‘é'lpﬁr‘weﬁ%gkea&mﬁ‘ Qinding-agnsmty 0446HnArethassmbodiment,

the invention prowdes a modified antj-Factor D antibody comprising an HVR-H1 com the amino
i sequEnDo! SESMRPNERS NN PEI S G HE L LT SAUHBR LSS 1D NG 40,

an HVR-H&g.gomijisisdnthegdragnmeaisid sequence of SEQ ID NO: 41, an HVR-L1 comprising the amino
acid sequenes;of SEQAR NRE300AH HME%M%%P%BH%H%@W{Q@@QW%%SEQ ID NO: 35,

and an HVR-L comJ)rlsm the aming acid s P Inton ample the invention
provides 4FRYMESH (?Pg%l%rg?’l‘ﬁelg ﬁﬁ ﬁ?ﬁi%jﬁy 3'85 n% Qi %b%g g%ent %0147]in one
aspect, thwmemmrsgmmmasmmﬂemﬁﬂma&wwmm@wemigm@owmmﬁam variable

domain CQ!HH?H%H?%@Q AREA ASHESRAVSAERRVIRG ﬂi decsh 90309 $P41.92% + 28%0J19490585%, 96%,

97%, 98%.0r 99% uence identity to [ Q.ac ence. selected from the grou conS|st|ng of
SEQID N%g[ﬁ{i 5505? Sls fgt%%l? 3%3‘5 cin ’%%’r’ﬁ‘é@%r% 8%“8%35 Oglr? amino acid
sequenceqtiagmgpa\’llé@ﬂ@@%i@f[%@s‘)@%,09‘8%“,”9@@?9@7&9‘96%?@‘7%?’9‘8%”8?@9%@%uence identity
contains sulstitutionmJNEEHIARS iMeARiatimrRIat YRt RRIBTeIease sansienesndudan antibody
comprising that amino acid sequence retains the t B I odiments, a
total of 1 t% FI0°ARNING Acids have bee ”S'rlé’s?ft”d?é)ag ?#%r%%bﬁ%%%leéﬁan%i%égﬁl%@ ected from
the group @oiRsigaits 3F-4EC RERIB NG; 13D CoIprsng smine aeidoh/ 59, °§§%%GD2§QIT?§6F?1e
embodimeiHs, dhepsidbgtitiens cins epions of eetenmmcacm imsegibosinetsicaitbesHVRS (i.e., in the

FR). In SOMEREERURENTS Adnliad ARS-EACtas A xre%mmﬁ,@onewgsm i ygriable

domain comprising an amlno acné sequence se ecte romt e group consisting of ID NO: 18, 19,

20, 21, 228088 GG babNYMbEEHd 'zgvnmeéwéoémﬂb%*ftﬁ%e.ﬁoté?%?ﬁp?a‘é/mf’fa ﬁ‘ééﬁ%%ﬂ? of said
anti-Factofd) aniifrocigs ) erglanjigiinsisdingy tahmeDits). JahiH8] (A o resaspesttiinmewtn ot provides

a modifiec gk EACIARY ALKP A SRR A AN KRR AIa, ABA CRIARIRIAG an amino acid
sequence having at least 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% sequence identity

to an am.ﬁ@wacgéaaféﬁeecg@#aeeawrﬁpﬁé AP R Iy B E D SETRETBOIMENS. 3811 12, 13,
14, 15, 16rarcbA3 . Jitisoirg emiothivastds camarsing acithségpented)dvhighatitcdastosdt; 91%, 92%,
9396, 94%, IR 0YaB0iCe M SBSRAKERC S MO COURIBS RS IRUSBRertions, or

deletions re ative to the reterence sequence, but an antibody comprising that amino acid sequence

retains thee @Bty B AribaGarals ?H@B%EWWBH%W%@QWTQ& Rb PMASRSids have been
substitute@drimgestédt, beelefSediibaNéeduERCesiptting fromatheidyr 8t TonSERNG OESEGTD NO: 6, 7,
8,9, 10, 11, 3ridiy Afhintrackfs @%b b1 wmwbeﬂwt%omﬁeme%ﬁmadmnm or deletions
occur in regions ou%3|de the HVRs (i.e., in the FRs). In some embodiments, a modified anti-Factor D
antibody comprises a light chain variable domain gpmprising an amino acid sequence selected from
the group consisting of SEQ ID NO: 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16 and 17. In one example, the
invention provides a fragment of said anti-Factor D antibodies (e.g. antigen-binding fragments).
[0149]For example, the invention provides a modified anti-Factor D antibody



comprising a heavy chain variable domain comprising SEQ ID NO: 18. For example, the invention
provides a modified anti-Factor D antibody comprising a light chain variable domain comprising SEQ
ID NO: 6. For example, the invention provides a modified anti-Factor D antibody comprising a heavy
chain variable domain comprising SEQ ID NO: 18 and a light chain variable domain comprising SEQ
ID NO: 6. For example, the invention provides a modified anti-Factor D antibody comprising a heavy
chain varighte idawdain dermprismigeSIEGntDf M@selentbodiexathpleghthe divvesiabie fravieres . modified

anti- Faﬂ%&@ﬂé@@%@%}%@ aé&%@uggﬁm.yﬁ@fﬂgé%&%amsc@mmm SHRMNO: 7. For |
example, the invention provides a modified anti- Fa%}or D antibo rlsmgﬁ\ hea}gqgn\mn variable

domain cé\‘ﬁﬁ?@i‘ﬁ% SEATDREP 4G A5 RECHRS 337%%?%‘% aﬁ’nc% miptisg§'SE O: 7. For
example, tosiiovéationyprevilEs) araledifie fambiitdob ianaotiVeompridied la. hémogechain variable
domain compising,s R AN B2ReE areyamls: dhe ivertenravigesirdnedifiadami-Factor D
antibody comprising a light chain variable domain comprising SEQ ID NO: 8. For example, the
invention BW@E@’?W%% ified anti-Factor D antibody comprising a heavy chain variable domain
comprisinff BER 1D NCutbearehatitifeciain saitadlersnsamuismprisiisEQan N8 E#8r example,
the inventgl M\éidpﬁ-m&!QFIH{eﬁlead?ﬂrﬂ:oagt@id?n@MM@@%M&%@W?W%hampwniable dolr;waéiln
comprisin e inventjon. provides a maodifi E r D_antibody
comprlsm g’ﬁgﬂ &qgﬂ? %\h & domaim Eégﬁ’%‘ﬁg?] haﬁér%eif)hﬂbcog] p,g%(? e@grar%& peﬁ{ﬁ%ﬂventlon -
provides d¢aexifiedh aﬁnsraa%wranﬂm@w%mﬁma@ arfigzsfEtaAT RN dB?rfa‘i’ﬁ'ﬁ%prlsmg SEQ
ID NO: 21:3r¢-adiaMehpihyaridplaommaiconyarising S&Q HaMidadoror exarpiey theinvention

O 5 eBSy e g AR, BRI CAMAIANA 2 1R RNAURAIR A RERTPT 0 BEQ

ID NO: 2 ei—ao}’ exam e e irvention provi esamo ifled anti-Factor D antlboqlﬁécomprlsmg a light

chain var@b@é’ﬁ&%hﬂﬁ"ﬁbﬁﬁﬁ Ringrsee 19 A9 TodtEstanifastRe hiRoMRSS- prosia&seiModified
anti- FaCtOéi&%s%@tdeM@ﬁﬂgl@bSlm@ agreayly, iy Sasiadieomainderyising SiEQdi2thkOs, 22 and a
light Cha'%vaff ek C%ﬁ%c‘i%y“%mv%ﬁé?a@a@s@s 10; FAReXammle. ;ﬁ'ﬂ%&%?&%%@ Biq¥ides a modified

anti-Factor’ prisi ga heavy chain variable domain comprising SEQ ID NO: 23. For

example, BR&isriapiaBYEl Bliged! eﬁ?BaWéB GinBeRRI6R BN THRTI BRI SIS variable
domain casnphiBigubeisgdes NS 1 lgGRrigRanyld, theinsmhtphd plovide sraberbakddaatiti-Factor D
antibody oy B/af BARRY RN UAISPIS ADRAE RAPLSOCSRIPHI: Z A anight chain

variable domain comprising the invention Erov%&s a madified

anti- Facto‘f‘@%WBB%@W%%@%%W%&%%% SRS APPSR 24, For
example, thedimyefitisy) provice srabobdisdeatiit-fict6r Dy tonipising: adightsshain variable

domain CORSARECHIR N EGh S les NSRRI ad esckrgdiied o Factor D

antibody comprising a heavy chain yar ain.comprising ID NO:. 24 and alight chain
variable d&HANBhIHREIRG %@fﬁl\?&? §o¢ ﬁQ} ‘“Qz’i‘rﬁn}“ﬂ“% |n§§'/é)(r’-?) Sh B?g{n(?gg gnrtr']c%é#led

anti- FactoDIrahu@edyfdbmlpra@mgmchm%ﬁaﬁ?%¢%@éﬁﬁfﬁihdélﬁmtﬂrﬁlﬁ§ BEdym KO- 25. For
example, {§ @1%&3@@ %v@@aﬁamw SEHIPRaS DB R AMRITN pesRISING @dssitt chain variable

domain com sw&g%ﬁé% %am vana xam elr?riﬁﬂ_'%g ﬁnbop Eéldﬁayx%mgg r% ap}bFactor D

antibody ¢ doma com rsing 2 light chain

variable deaimtsnnising 8@@1@%@8@;@ Eor ealanhid, 7&@@%@1{1@%&@»@@%%%% d
anti-Factop, P 8ERpOY-COB RISIBEIRA IR At Chait R E AN HeNTHAIR CRMPIIS NEORERE R MRN26. For

example, the inv ngst‘g [Ig:] 3%%%?% %If ed n&Fgcé%r P&%pp (}:%g)g%r}g %:l[ggg Q é/ariable

domain co?%lp or gan the in entlon pr esa mo ed anti-Factor D

antibody cetbgitieiag a ﬁ@ﬁW%hHW&F%’b@ﬁE‘Pﬂél?ﬁdéﬁ]BY@E%@E%QYB‘Eﬂl‘@e B)-RRFHRgHEChain
variable d@eaénpRMPYsiRGSREAR ;B»J:@tadxm Dk exaRipies (3 dnveniion Afavidespmstiodifizgl
an-Facto, e OIS AL £ U Aol SO G RELJRANR. 7. For

example, thé fventi esa mo |ed ti-Factor D antibody comprising a light chain variable

domain co@ﬁﬁ?@lﬁ@t@ﬁwm' ae,s(g? Qx%"r‘H%‘F@ Rl ﬂﬂfé?ﬁfﬁﬁ’ﬁ?bwdes a modified anti-Factor D
antibody comajising a e e exeaiadl e domaemtodipdsingeSELR D NCandZodied af light chain
variable domaip Oéyﬁeﬁ&qa?@%é%}lﬂo&éf Ef?@%ﬁmpk%n@snwmgan Rrovidesapesified

anti-Factor D anti chom rising a heavy chain variab omamc rlsm%bglE%lD NO: 28. For

example, #RRYERLBAPRAGES t?ﬁd‘&‘fﬁ@@ﬁﬁﬁ’ﬂﬁ%? @Bhﬁ%ﬂﬁ BHR RESTGRevariable
domain copaprisingiSEG: I NRpk6 oF e taextada il theimasrtiodgirovidedrammadifredemid-actor D
antibody compusing, agavy£hain F e ARBANISERPHSIEY SHE IBNP:2Bians:a, lightghain
variable domain comprising SEQ ID NO: 16. For example, the invention provides a modified
anti-Factor D antibody comprising a heavy chain yariable domain comprising SEQ ID NO: 29. For
example, the invention provides a modified anti-Factor D antibody comprising a light chain variable
domain comprising SEQ ID NO: 17. For example, the invention provides a modified anti-Factor D
antibody comprising a heavy chain variable domain comprising SEQ ID NO: 29 and a light chain

variable domain comprising SEQ ID NO: 17. In one example, the invention provides a fragment of said
anti—c-Eactar D antibhndiece (e a antinen-bindina fracomente) T0O1501In nne embodiment the invention



humanized anti-Factor D #111, wherein the variable light chain domain comprises the amino acid
sequence selected from the group consisting of SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID
NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID
NO: 15, SEQ ID NO: 16 and SEQ ID NO: 17. In one example, the invention provides a fragment of
said anti-Factor D antibody (e.g. antigen-binding fragment). [0156]In one aspect, the invention
provides amieriFTeideRridrestsnEra AliRsHFOIHeIhaPmEESar - e eoro SRt AHeFaRIMHR variable
heavy chairigeiRain: eamprisasHhespaenishsetectedfsom: thergnoupropnsisting stft3es 9 NO: 18,

- SEQIDNG, 12, SEQIRN20-85013 NOLREQ DL A2 SERUDNG:AR, SERD NO-24,

SEQ ID NO!'%3 27, SEQ ID NO: 28 and ID NO® 29. 1A one
example, henpeeresimsriabs actPidhaeibetiesn ‘&ﬁtl”l’l‘%{&tﬁf‘ BPAIRSE @ e IR A RG8ABinding
fragmentsa@MSZ&)tﬁmla@sﬁmmhﬁsmrenﬁmqmrdtwdﬁsoamtimilﬁedlcanasﬁmat@nafmutlbmdy of
humanizeg @i ARl DL inthetile ol E0AB.AAL FATBRSES WiRiambeaaRof SEQ 1D

i
NO: 47. In aho Eer aspe t he invéntion provides a modified anti-Factor D antibody of humanized

anti-FactdP{sTHen £OTpR2 ol Al FRARt doMam L IRGIRRRE e SRGULRRY 6PEEES B NO: 54. In
one aspeel;ifteubivrestsipsovitest adnodified/ antié B ddtbrDrhantieody) ofrhomamibedimatitFactor D #111,
- wherein the Jight,chain domain GAmpPrsesitre-SRmHensaig Shih l&mgn%mm@m@k@wct the

invention ;rowdes a modified anti-Factor D antibody of hum anlzeqhgém Fact 11 wherein the

‘heavy chameBifdHRerpmeEssAs RiiRe e reer B \8’%’3"” %ae%? m% &ifdiion
provides @\yagimesticof BHdvaateiRddtbis@ eysitioeyJeqy alaitethbitidingtieadit@mi)efenS8firsone

aspect, th&.E&Y&I&ﬁl@‘ﬁH@\(}Qﬁ% M&%F@%%Fm%mﬁé}abp%% bupanizedpstisEamosP #111,
wherein the variabl

chain domain ¢ m rises th ce E nd the variable
heavy chaﬁho&&‘?‘?ﬁﬁ@ &behg'é'gr} Qéaﬂ e o?ggfé?f%ﬁ%g 21 FC)ncf{)}rrleg gﬁ@o@% Rt the invention
provides amtigelifidtidigiFacents). antibody of humanized anti-Factor D #111, wherein the variable light
chain domain comprises {isfaa8arerck&ED Qﬁﬁ@d;‘é@nd the variable heavy chain domain

comprise tg quen ofSE ID NO: 19. | ther mbodiment, the inv @;Ba modified
- FactdPb dhivocty B OFATEL AR ST o Er ke e v Ea s een = o

comprise@ﬂﬂé%@w@ﬁ@%ﬂiﬁEQQ@ rmumawaemér\vaf:%% @M?%ﬂ@ﬁiﬁ%%ﬁ@és the
seq uenceéhfd%é?n@@@e:%@f (8. @nothphamnapgimemheths) irventicarprovites domasitiedranti-Factor D
antibody of h @[@g éﬁﬂ? gntl aFrg tor Db#a.l J&Ql ‘%h\éafdﬁ‘@\lﬁng%%%‘ﬁé” domain comprises the

sequenceOF The Varia eavy chain domain“comprises the sequence of SEQ ID

NO: 21. Ii%idther emBuaﬁrﬁeh@nfhféam%ﬂtﬁﬁw%m@%@dm@%{ﬁ%ﬁ@3&6?%%8@9%
. humanlzedaarﬁbﬁwﬁédldﬁéﬂerw@aﬁemf thieantufrabler lig htiithad iz ambirrtonsphsestha sequence of
SEQ ID NO. [O,and ﬂ{éar%ediasewhauaoﬁ%mmga?@gpgﬁf@%&%ge%%@%m%@ IRINPe@2. In

another emer%dment the invention provides a modified anti-Factor D antib of humanized

anti- FactoP’US#Pf‘ifhﬁfﬁ@Pé’lR‘%@W&hﬁﬂ‘@’ﬂ@ﬁ?%yﬁraﬁmﬁ %‘fﬁhg’ﬁ@%teag ndR BISEQ ID NO:
11 and thexatigb)eheeaantiiapradieanfcgmprisefs tht sddtaioe o SREID (9. 2Bgananother
embodlmeor“ ﬁhﬁ }Q\gﬁ@@? provides a modified anti-Factor D antibody of humanized anti-Factor D
#111, Whereln ariablé light chain domain comprises the sequence of SEQ ID NO: 12 and the
variable hE¥WWkhain dghfR %H?ﬁﬁg‘é%ttﬂ% @3&88%85*8’?@6‘@”[\?8“%5%Oa{ﬁo%@roe%"?)q‘?ment the
invention puby ifessdamotifie dunstitiacs idoamsoudycot hitnahized armblRacteD #iha pamselein the

variable “%'ﬂ'ﬁﬁ&ﬂ)”Ql%?a‘fb&@”b?rl?%diﬂ@n%%’%?%r@aﬁé@t;@d\{@g ls’u@émmmmmmy chain
domain comprises the sﬂ%gence of SEE ID_NO: 25, In nothe i. %}% nt the |Qvent|on provides a

modified ARG FREHF SRR RR BIRYREAHTL BS RAGE LG8 OBV# &r2in the Variabre fight chain
domain comgitisesitirecsdy irshots ¢iGE@HChNON- QW%iﬁdtWRﬁhﬂ@lﬂW@Wyc(}Mﬁ Bothaii¥88mprises

the Seg“g@%ﬁf‘eﬁéesgﬁ 'ﬂﬂﬂvﬁﬁnﬂé}ﬁd’ﬂ%ﬂﬁéﬁmﬁdie?@ﬁ!ralirrﬂbﬁoiﬁ"elseéllwm oviEes @ madifEy anti- Fr?ctor
D antibody o #11 rein.t ra | mprises the
sequence ‘6%@?& N%j ?@ % 4 varl egvyg ale Smglﬁfc%n%élses ghe S quqegnce of SEQ ID
NO: 27. |ncartememémarmemoctﬁéaﬁlﬁvaﬁﬁaﬁ PrB\icRed sUstb RNt [FRieToeB R R FRI O f

humanlze%%tbﬁt@&{@éxﬁle#tl&lthé\m@i@ HimvpoRbledighbenein Heomaigesomarisasifie, seguence of
SEQ ID ey 12 and Ing Yariaple 1eawy Al damal camRiSeR A0E ORHRBAEP T SRl O 28. In

another efibot |men 8- ihvention prow es a mo e% anti- iﬁ]actor D antibody of humanized
anti-FactoERRIDES, QK/FY@%#W@H@Q‘]&%F@QI@M ednsiemenfkdnrbresisneSetiemasiBrdiets 1D NO:

17 and thexyatiabiedaeasytiahair deneaiticeoshpsiset el sedaendosaEQd :8Bragbel (Name example,
the invention provides a fragment of said anti-Factor D antibodies (e.g. antigen-binding fragments).
[0159]In one aspect, the invention provides a modjjied anti-Factor D antibody of humanized anti-Factor
D #111, wherein the light chain domain comprises the sequence of SEQ ID NO: 47 and the heavy
chain domain comprises the sequence of SEQ ID NO: 54. In one aspect, the invention provides a
modified anti-Factor D antibody of humanized anti-Factor D #111, wherein the light chain domain

comprises the sequence of SEQ ID NO: 61 and the heavy chain domain comprises the sequence of
CEO ID NO: AR 2 Affinitvy and Rinlanical Actinvziityy 0f Anti—c-Eactar D Antibodiece I01AO01The invventinn



humanized anti-Factor D antibody clone #111, and/or an antibody comprising variable domain or HVR
sequences of humanized anti-Factor D antibody clone #111, are also provided. [0163]In one
embodiment, the invention provides an anti-Factor D antibody, or antibody variant thereof, wherein the
monovalent affinity of the antibody to Factor D (e.g., affinity of the antibody as a Fab fragment to
Factor D) is lower, for example at least 1-fold or 2-fold lower than the monovalent affinity of a chimeric
antibody (st wHidig(OMieeltd nase airie dey st FaydrtigmeniarisiEreran)pigomphiSTMBe consisting
or COnSiSf@mgoempﬂ@lao@(%9&3’@%&%&6&@%@@@1@5@{@@@ h@@m&h@@w@dm{em@mﬁ from a
murine antl Farct rDm% et'\paors In ane examp the mg&ng(&g} g?rrow sf fra J‘tIOOf said anti-Factor D
antibodies (gy C)%mttagen binding gragmen?s? ?gfgrﬂ?n Ae embodiment, the i |nvent|on provides an
anti-FactoDaHifTsis): dPamirsl TamamatierabT rRmkhes m@ﬁﬁa%&%%ﬁ%ﬁ%oﬁﬁt’ ibody to
Factor D (@cmd@ﬁmgm@fdémmm@ymm é@ﬁamgl?@qmbmxmpwaaf@h@aam@ke mbteastnd-fold or

2-fold low X §§ Som rD Hgt 2f i Oyﬂf %h @%éﬁia%@ﬂg%&(g yo f % ﬁft uqm%r %ptlbody as an

IgG to Fa S|st|n or consisting essenti ain varla e domain and

heavy chéim)awaﬁfl@rﬁﬁ'ﬁ’ﬁiﬁaﬁ@hf’%ﬁ e RBHEAL RSP GRtinRRA M %?ﬂ%a@?ﬁﬁ&ﬂ@rthe invention

provides @jf@@m@ﬂmfm%ramFagﬁemDe&mtr&J@qlrese(m theaintig etiobisicingrifagmerdsiyn{®165]In another

embodim v r f,avherein the
%Qﬁa}g i &:ﬁ AR Ibggggoﬁggab%%%gm esoabmg ﬁﬁ@ﬂﬁ%’?&i x@aﬂ@oﬂg%m @

monovalent a affinity of the antibody as a Fab f ment to

Factor D)% 9ffat -g? R esdhsiRaetenss f’?ﬂﬂiegrvﬁrfamsg?é%‘?rﬁﬁﬁwg RIdnBtRaReR S¥iflity of a
chimeric antipody e .ouaftdity kat:dm ¢himescantizody do aanithgrivematord-eictor D), comprising,

consisting,or coRSisiing SEReNIAINMARE HaY: ehamyanabic LamayyRRehgavY shajg variable domain
from a murine anti-Factor D _antibody. In one exar%éea%tghﬁ mventlon\g ovides a fra ment of said

anti-FactdfBRNbSHi e G Rt FEASHhe Ay to BB AROHST B AT ERE She invention
provides amemtitEtitors Deantibodiytomahtiboaty averiknegitneresid ueshwryibatie thivafertaffiity of the

antibody 1@ SOt D shy affinity efiheRMHROAVARA LIIGHHIR Bacignbhtis eratnr-facexample at
least 1-fold or 2-fold greater th n rhqé}lvalent ffinity of a chimeric antibody (e.g. affinity of the chimeric

antibody 45499568 RGPSy AEMG" Bdnsisting or consisting essentially of a light chain
variable di@rite&h and héavye@mhmd#m@blérdmﬁbmxfm‘ﬁﬁ“a im@nienartinpages e aiiibbel edirone

example, ghen W@ﬂ#@ﬂd@t%@%@éﬁ@gmw ofsaidrantRrrtpbLanibadiesi(e.o wetgrmbinding

fragments). L% 8 Lptﬁlenot rggr%d%ent %he%{mv%ntloncgr’_owdes anhz%mtrl1 Fac or, D aqtlbody or
antibody er R ¥hereo e aﬂﬁwét hean dy inite monovalent orm {0 Factor D (e.g.,

affinity of the @tﬁ@l@éﬂywasrea@rfraajﬁférﬁ%ewet&am%%@%M?@W%@m@?rﬁé@ié’rc IRCeRiSther

embodim%ﬁmh@iﬁm@mwwtdemmwi@ﬂmﬂ)mm Picomidagey yyarkaatetfmraofs wherein the

affinity of th a Jdn |ts tf rm f ab
eg; i%rbé)c? PSRN 8T @‘”ﬁmem BeF

fragment ?O a etter. n another em nvention TOVIdES

an anti-Fapase afam%ag)d @Pgﬂﬁ%&%g n%qﬁe%éﬁf%&%ﬁn% %?ﬁna%ﬁﬁ%e %9%»1688
monovalegtdoat i Factor, BaE 366 adhnitged, thiks 8nih 38y, 852 Bed) Heg)mehtatBFatiotR) is 1 o nM
(1.0x10-9W.01, hetipy, g‘s%nﬂe%f%] qqipeat, smﬁa@%%%m,ﬂ@ famhg?e%ﬁeaée Afibody, or

antibody varlant thereof, wherein the affinity of the antibody in its monovalent form to Factor D (e.g.,

affinity of fife” %ﬂﬁb“dﬂ'?aéso%ffiﬁa@ﬁaﬁ‘?ﬁ&%’fb@%fﬁw|§%’Beﬁf\ﬁ’?d e B resueer. s dpbther
embodimentrilfeRmventicongrosedeszanrardicE actdifiDatiornibbalyy onaotibody ofanamt tiereof, wherein the

affinity of pb Sianibsgy sismonexalant lun-gsragiond (&4; 4%%'%6%@%%@@2@)’ 85y Fab
fragment to Factor E‘Z}ﬁ? 1.0 pM (1.0x10-12 M) or better. In another embodiment. the jnvention

provides &if &FHi%Ea W&hﬁBHWBBP%ﬁf H@d}??ﬁ‘fﬁn‘f‘tw&%f QAR iainahe’ gfﬂr%{‘g/%‘?%éasaiﬂtlbody in
its monov#lerdtfJime tbdvaetenibiepobifiitidefvtierdatinnd plsrativaly figpaginde#adtor D) is 0.5 pM

©. 561312&(\4&9 @@ﬁ@f‘%n‘%r@%r‘ﬁéﬁé@% amﬁaé[rw@@maﬂﬁgymﬁ arfy Qﬁ@%ﬂ?@?@@f%ﬁ% fagtor 13
antibodies (e en-binding_frag ere ntign provides an
anti-FactoP 58t %} %ﬁﬁa&? \%%a ?ﬁ’]gég %?mﬁ%%lﬁe%mg ??%ﬁ’egg%%%dyﬁ its bivalent
form to Fa&tér B{e3§2. eﬂﬁm|ﬂ%btwé4anﬁt§@d§cagm1g*@er@métm@wm)nﬁsm@ i1res0 036110 BR1) or better.

In another:g {menkt Ha%@mnﬂew%d%@ aptikaeios, Eﬁq@@ﬂme&y ebmpHhedy wagant thereof,

wherein the af |n| ft e antiho |n its t.form to Factqr ffinity of the antibody as an
IgG to Fa 8(?950 B @1 orJJtr)]e jr% I \gh’%trﬁ&ear%a’?n ode( E%t 8%%%(?91 “provides an
anti-Factoa@@ﬂmy?@*wmb@@@@&ﬂm%ﬁgﬁwi%efé}hqwmﬂ? @ﬂtﬁ’@@rﬁﬂﬁ%}ﬁﬁﬁ fts bivalent
form to Factor D (e.g., affinity of the antibody as an IgG to Factor D) is 1.0 nM (1.0x109M) or better. In
another embodiment, the invention provides an anti-Factor D antibody, or antibody variant thereof,
wherein the affinity of the antibody in its bivalent fgym to Factor D (e.qg., affinity of the antibody as an
IgG to Factor D) is 0.5 nM (0.5x10 M) or better. In another embodiment, the invention provides an
anti-Factor D antibody, or antibody variant thereof, wherein the affinity of the antibody in its bivalent
form to Factor D (e.g., affinity of the antibody as an IgG to Factor D) is 5.0 pM (5.0x1012 M) or better.

In another embodiment, the invention provides an anti-Factor D antibody, or antibody variant thereof,
wherain the affinityy of the antibody, in ite bivvalant form to Eactor D (e A affinityy of the antihody ac an



antibody variant thereof, wherein the affinity of the antibody in its bivalent form to Factor D (e.qg.,
affinity of the antibody as an 1gG to Factor D) is between 0.5 mM (0.5x10m M) and 0.5 pM (0.5x10-12
M). In another embodiment, the invention provides an anti-Factor D antibody, or antibody variants
thereof, wherein the affinity of the antibody in its bivalent form to Factor D (e.g., affinity of the antibody
as an IgG to Factor D) is between 10 nM (10x10-9 M) and 0.05 nMé0.0leO-QM). In another
embodim¥HiathEGiveRtdR pRERIEE R pL el Y LSS Yva R AR A BT, wherein the
affinity of Hheaattibhydyinpitsitmvatertivésentereadtordite.g., affinity of the antibody as an IgG to Factor
D) is betwggyyp.5 nM (:‘}ﬁ%%%-(ﬁnglgﬁﬂﬁ%ﬂggﬂt@ﬁﬂegg&g@amﬁaw@er embodiment, the invention

provides an anti-Factor D antibody, or antibody variant thereof, wherejn the affinity of é\r/‘lé ntibody in
s bivalent form T8 B ET Do 1§ of e MTDOUORTSh THESED FHERD) TE BUNELR0.5 o
(0.5x101 2 hengi@spivh (Z2600d2Mysingofre examnmiteathaGnrertity prowvitesnh fugweencdh said

anti-Factr, R antiiodies L& gnantigrnhinding fragmegial. (L7 linanothensmiadiment ¢he invention
provides an anti-Factor D_antibody, or antibody variant thereof Where|P gtl%e afflrg('%/ qof tpe %?tlbody in
r

bod _ :
its monoAiARtHGHAT l.’t‘ﬁ“ﬁé:t%:llw&f@f,%‘?fﬂﬁg/sdfufﬂ'@'am%ﬁwla?é WIERE FrAghE: 15 BISSST B is about
1.4 pM (136x3€: %2 Mmin anether eatbodintghitnitheaydndi acteovid esimnoagitie-a dios! Diaditipody, or
antibody varjant. t f, in t ffinity of | [ B its i ; Faciori(e.g.,
affinity of t ?%rﬁtst?b%%ﬁ%g )\26?3 t?)0 Egg?(él%g ?g tg%bc%tﬁ ) ?%g hﬁé(%dlicfgﬂ%lgl\%@ élg;rt%’[her ergl:t%())(diment,
the inven@8ringeiRa s W ghi M aterdiraitbBdosaribedmitnt thereof, wherein the affinity of the
antibody in its mpmoMaleR ferrméo fraibtards (6. ghiaffiniytohthe antibodycas aFalbi filtagnoentrto Factor

D) 1s about A3 Btk ori) R Ao pRAd e JRe vROHAR BiRYdasAs AN dractor D
w y b

antibody, or antibody variant thereof, rein the affinity of the antibody In its bivalent form to Factor D
(e.g., affirity brusenirinnedy S NEGar FAeter B9V ELeAED. 08TRREIRS O8:116- VAR RS,
embodimeuntisthexingagsionsovithes a abll-Factot D.antibodyy duiiatibodyneadabtiresabftheherein the
affinity of nti In J valepkder c : theanti drsab
fragment tég%gﬁ%?g)giggg{)@tﬂ%aSQkh%B(lezn?%%foﬁgM : Ir[?5 éﬁﬁo%ﬁéafjg{%%%%‘?mg@ﬁ%?%ﬁ%ﬁ provides
an anti-FAensinS HRTLdEY, BroaftidoRig VMgt AMerédt FiRe RAAIRH IRy BN dR%iABHR 3Rdts bivalent
form to Fagserde: (elgweaffinitisebthesantibothy asip fgGaifaEtoniz) [SHabdut®,Gnido@8x10:0M). In
one example, the invention proyides.a f i i tibodje igen-binding
fragments QTB?[D;% " anoth Jr% r}r% ﬁdﬂ%%ﬁ%i@%@@%?nﬁ%ﬁ%gﬁg ﬁ\%i-gg%%o?%&%ti H({)%QEP or
antibody aridmirthé&redf.omiteraid titeeaffisigeerdhOamiboddmtesiarorisvalent fomsdo TEEISPD (e.g.,

affinity of the AjiiResy sk ahfsagsaeohiotb a0ty Sbifaairiblbddridind xtR-3adid badngn another

embodiment, the inventio ides nti:F I or anti iant thereof, wherein the

affinity of N a%ﬁb%'a?/'?ﬁ E%FE?Q\% B Tﬁm cfhiq:g%%ﬁ;gr% éﬂ,téb@g%ﬁ%@%q kﬁfgﬁ;%ﬁ{%g Ug% érf ?gch to Factor

D) is abo(fR!A MA@ ImbEdreeMiniections: Feattrsie %aimtzruﬁéﬂﬁﬁ/é?&i@ﬁ BievitREseh i anti-Factor

D antibodyn@roarterdysatanrheesid e wiatitve affistiytof(the astibrd\cinitswwbbpyedentform to

Factor D (t%ég.SE aggiyisty of a%?a%%?igiéﬁ?oﬁ Eah.Jragment to Factor ED) is about 0.19 nM (0.19x109 M)
imeht, the nventi ’

+/- .01. In anotherembo vention provides an anti-Factor D antibody, or antibody variant

thereof, wididh the affifit usEiH P REEREE/Th SNBSS MadTied @oiisdesy 24t 8 he antibody
as a 1gG tméra6tqs.B)-6tigbouiring fddrie A8xdi Odtiants BulrbolNsrwithetatmibedicaeritgthe invention
provides an antj- 0 Nt j I & awharein,t fin tibody in
its monovﬁgwkogﬁ?%o{%@ﬁ%%ga8?%%3 %%St\??eég%?g%egg%édg?anﬁﬁéﬁ%tﬁﬁxgﬁ%& is about
12.3 nM (12 3¥pBramgig-reginy é‘?ﬁbgHéﬁséﬁfﬁdﬁﬂlﬁ@?ﬂ,%@@W@n?fo??h’?&ﬁd&r%ﬂd&ﬁfﬁﬁﬁa%?c antibody,
or antibodya ariemttberagdfiewhensindbe witfirtiy efttbenantiivedyypdtedoatzitersigionmetidBelistor D (e.g.,

affinity of the antibady, as,2:9G @ EARIY s Rk AGhEMLI D310 b/ inkkik GRS BaAPle, the
invention provides a fragment of said anti-Factor D antlgotgises %}.g. antf?en-blndlré%, ragments).
: |

: f
[0173]In aMctHs” SBEERhaIRT 0 BRI IR RSy WESHET SR A TSRS Sty have an
affinity in itsninorodentdocavivifactdy Badetpruffaditjhefrdtoranfibedy dsteFagr fragasdnoto Factor D)

of about 1,4 BM ke Q42 Met4radmlRAROtRSI BEbadinaNi- 8 8cate dRF AL Pridbiiesha ugntibody
variant thereof, may h%ve an affiné%// in its bi aleﬁt form 'ao Factor D (e.qg., affinity of the antibody as a

IgG to Fadtsr BYUFRBEHM O BRT VIR FSTENTS TE5TRESIEF embodiment, an anti-Factor D
antibody, §r1dftibody valdemeilereoiovidystasveitas sy iiive st lige avEbas tacFasterDd (e.g.,
affinity of tha ANiRQIYR el bagraantde fariandhis. abauidSmvtitRskstO M) ¢iaRgdn another
embodiment, an anti-Factor D antibody, or antibody variant thereof, may have an affinity in its bivalent
form to Factor D (e.g., affinity of the antibody as a IgG to Factor D) is about 0.08 nM (0.08x109 M)
+1-2. In another embodiment, an anti-Factor D angibody, or antibody variant thereof, may have an
affinity in its monovalent form to Factor D (e.g., affinity of the antibody as a Fab fragment to Factor D)
is about 12.3 nM (12.3x10 M) +1-2. In another embodiment, an anti-Factor D antibody, or antibody
variant thereof, may have an affinity in its bivalent form to Factor D (e.g., affinity of the antibody as a

IgG to Factor D) is about 9.0 nM (9.0x10-9M) +1-2. In one example, the invention provides a fragment
of ecaid anticEactar D antibodiee (e A4 anticnen-hindina franmente) N1 7A41Ac ic weall-.eactahliched in the



[0177]In one embodiment, the invention includes anti-Factor D antibodies, wherein a Fab fragment of
such antibodies inhibits alternative pathway hemolysis with IC50 values less than 30 nM. In one
embodiment, the invention includes anti-Factor D antibodies, wherein a Fab fragment of such
antibodies inhibits alternative pathway hemolysis with IC50 values less than 15 nM. In one
embodiment, the invention provides anti-Factor D antibodies, wherein a Fab fragment of such
antibodiediRisipaisal ettt @ rbiatine pEal AR MBIFIRRIRNeshaneR deesthaiRdo nM. In one
embodimesie ety «ebbmntRIRVidessanli-Wagtans antizdditsswhendbadbb el fragfamcefisuch

antibodiesé[j,gmézéta

invention provides a

Al é@@&!vaﬁe%wgee

ragment of sal

a

hemalysis withlCanualeslens han BaidRs e example, the

nti-Factor D antibodies (e.g. antigen-binding fragments).

[0178]In AFELMBRIRRENPIAY invention provides anti-Factor D antibodies, wherein a Fab fragment of
such antibiaties inhikitsadteuhativdgpathway hemolysis with IC50 values between 30 nM and 2 nM. In
one embodiment, the invention provides anti-Factor D antibodies, wherein a Fab fragment of such
hemalysis with IC50 values_between.25 nM and 7 nM. In one:
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antibodies inhibits altern
another embodiment, th
antibodies inhibits altern

akwe Hathway| krenmolistevgh an 1C00 vallueh

Bf about 1

0.2nM 0.8 nM. In

E\AVEAToN pr

Y eS aRatFaREoBEr antino

M Of said anti-Factor D

a Fab fragment of such
3.9nM 5.0 nM. In one

iRR, Wherein
ative pathway he ol¥sis with an 1IC50 va}e of about 2
nto

example, the invention grovides a fragme ntibodies (e.

g. antigen-binding

fragments). [0179]In one embodiment, the invention provides anti-Factor D antibodies, wherein a Fab

fragment
| diment, the j ti id
antibodie< B SHE ARTE PR A HER B9 A 098

sugh antibad)igs inhibisRlsmatvepathvY e alHsNUR ¢ geyalvamiesshan 80 nM.

anti-Factor D antibodies, wherein. a F

RISIHR.8Y TRITSEH Al

];ragment of such
Hutons
n one

embodiméhe thigeirsienificsnpydvidiel elifetFacaiTeitib it sivekama Fapslmsidst of such
antibodies inhibits alternative pathway hemolysis with IC90 values less than 40 nM. In one
embodiment, the invention provides anti-Factor Dsgntibodies, wherein a Fab fragment of such
antibodies inhibits alternative pathway hemolysis with | Cgo values less than 20 nM. In one
embodiment, the invention provides anti-Factor D antibodies, wherein a Fab fragment of such
antibodies inhibits alternative pathway hemolysis with ICO0 values less than 15 nM. In one example,

the invention provides a fragment of said anti-Factor D antibodies (e.g. antigen-binding fragments).
T012N01INn nne emhondiment the invventinn nrovvidece antic-Eactor D antibodiee wherein a Eabh fracoment nf



(e.g. antigen-binding fragment) that is capable of penetrating substantially all of the retina. In an even
further embodiment, the invention provides a humanized anti-Factor D antibody fragment (e.g.
antigen-binding fragment) that is capable of penetrating throughout the entire thickness of the retina. In
one example, the invention provides a fragment of said anti-Factor D antibodies (e.g. antigen-binding

- fragments). [0183]In one embodiment, the present invention includes humanized anti-Factor D
antibodieS2@HReR&iih dhe ARk 45 the Artrtibuion datisanaienas & aheaharBelral crr{erieny (8h or 12 days
after adminéstratign ontydaniashicigl Eithe yao{ecglehainhartangat aiwnglécirtmbitieal impeiti@nhdim another
embodimeAt, i BESRR RElian e MnanizRbatiiRUah RO pogsaia: Fab

fragment of such antibodies inhibits alternative pathway ﬁAP) complement activation for at least 40, 45,
50, 55, 60, 65, 70) PEIrERN AU SErIBCNBHH BBy §i1 1% days after administration into a mammalian
eye (e.g. humanRyvieairsirigidrophibwitreakarjeotiasnlmlanother embodiment, the present invention
includes humanjzed anpti-Egetor, D antibodies, wherein the concentration of a Fab fragment of such
antibodies that inhibits alternative pathway (AP) complement activation is maintained in retinal tissue
for at least 40, 45) BBS85)%0Y85"%0, 75, 80 or 85 days after administration into a mammalian eye
(e.g. human) vid 3 siaiglentralatfbahisistdorerientatiotiahepbodithent, the present invention includes
humanized anti-BaglamBiantibagieshavherein the concentration of a Fab fragment of such antibodies
that inhib%%ggrnativ%\gjatuhwa%é%ﬁ) corgé%lip ent 2 ti\r/{'%lgiL nxi%magrqtainn(?drrl etrho \C/)itgec(%%egumor for at
least 80, 85,90, 95, 104, 103, or 1 dé’y'g%sfter AAmintSFation mhio & marmmanan eye (ee.g.
human) videsssmifleaneib&iteigsbinjection. In one example, the invention provides a fragment of said

anti-Factqg2gntibodigs fadnaniigssiRisingdaeentale SRNERNEIAN D& ABTIROINES
SELECTION AND, FRANSLQRMATION,OF HORT CELLS [0184]Host celfs ars transfected or
transformeasv?/imoexpressmn or'dl ning vectors esdribed herein Tor anti-Factor D antibody production
and cultuf8#H converieriaicrisif ain'erelgraehiodine @R FHIo PRRHR S TRERRhE preftsers, selecting
transformaise atiarssiifisingihegneesancpdingite desitrdsadance s e CiHgersaneitions, such
as m‘?d'as&&md%‘?ﬁ% ure, Pl aneans 'é'ﬁ‘g’oﬁ%ﬂe%ﬁi%‘?&%%ﬁ%ﬂo?‘ﬁtélﬂHgae%’)t&%?{5 HQHt padue
experimentation. In general, principles, protocols, and practical techniques for maximizing the
productiviBHEIEaRTaRI1e $3RR IeTeaaaner M ahsmaRER CETPBIBH@RRBIRY ¢ PP MAEAEAI Approach, M.
Butler, edvdifRdn Rreiss p2a9i1 paitsbEardbronkipbaiosupiking0hsaMethann ol enkeryditid eelihtransfection
and prokaygle Rl iansiop atiaf.d iR, BRARS B oAy A Gl BYAS IR NRAIP 3R el the DA is
replicable, either as an extrachromosomal or by chromosomal integrant, are known to the ordinarily
skilled art(é%,%?%%()ample, CaCl2, CaPO4, liposome-mediated, polyethylene-gycol/DMSO and
electropoiéatiat]. Dependingraim thretlodisb @eH, tise ddrdiissfontitatiyrwit @eyformestdsirglitg standard

,teChniqU%E&Q%B@%ﬁ?o%%@i&@é‘éuJﬁ&@?iwﬂﬁ&aém@é&i%?@é?%%%%f& ghioride, as described
in Sambrook et al., supra, or electroporation is ger{‘%??;g/wtéged for%)rok r%otes. Infection with

AgrobactEWBRVRIIAREGEIRS [§7d4ss R FPARIRSHAY PR PSR CUBTIVIES f&9cHiBEd by Shaw et
al., Gene 2831y ¢1988petridi DB e05886 egitnlistztitaBioan  1O8BXEuRimdhenaeatiacells without

such cell wallzig Falriant BNOsPHAte-BERS DIEHRRIRAINOG QE@@hﬁﬂaiﬁ?ﬂé@H&%Eb, Virology
52:456-4 a%l 78) can b@,em Iotged. .?n%ral _%s%e,zctﬁ gf mammalian CS| host ?%sr'gem trapsfections
have bee ribed irgi) B PLIRNG! A @@l q .W’ran%\%ﬁﬁgt%ﬂg?ﬁio%/e@ggp e?yﬁgﬁycarried out
accordingi¢astéhething afiv aposeticrydandityadr, Imiilly, (H8ined@ipeoy T Renilinsiasdsioa). witroc. Natl.
Acald- SC&H@MJ&@%%&@%% é?tﬁéVQN@hé@U?ﬁérW?&@Pf%ﬁﬁm@_M@@ Bx¥A iﬂ&eeﬁellls, such as by
nuclear micrpinjection, electroporatjon terial prot t fusion intact cells, or polycations, e.g.,
polybrene?nﬁ%@/%/mri?ﬁfﬁ ,r?ﬁeéfﬁ% s%%g%lsgg&d".’ ngoor“\g/) ?Fog)éjtéa%)? c#r?%éuﬁe\g%?ﬁ‘ Wgﬁes 5??%fﬁ§&nagr%an§talian cells,
see KeowdP& andnresiguiefanebiA)iratd §5°4 8 8150 e-s3rEiedby A iRnRsYides & ragatemeo!
336:348-352 (988X (018 GlSbitalkle (beskarlisripmalaginggaieagressing the DNA in the vectors herein
are for cloning.or expressing.the DNA.in the. ve reiy i t, or higher eukaryotic
cells. Sui?@bl{él)roka(yifééo%é%ﬁéoglﬂ?%%gﬁtﬁau.dgeé %gia%%gré?h%gat 'ﬁgéﬁfjh%%%ng?pédsitive organisms,
for exampleligandiopastErementhias iesiepl @R 1Y of BadBRIEETIPRGS ESRAPA! Klebsiella,
Proteus, %atm@i}eIﬁ,f@@neﬁa{mt_ella.@yahiwiumt@m@ez&)@,@@mﬁadnmesm@@oasd S_higella,
as el asihenil, sugh2s . ISR icheRpEiR (e o Bden i 44 Yeclosed in DD

266,710 publis 2 April 1989), Pseudomonas, Such as P. aeruginosa, Rhizobia, Vitreoscilla,
ParacoccG8 !y EerihtoRlyRRamesh i PRI & @F'@Sﬂ"&l&‘i‘inﬂg"fﬁ@?ﬁ%@t.%8[?%‘2.‘?5&4*@%"‘3‘1446),
although otkemsintiors syeha otnodiicB abtivalieX 1776 (AECE Bar&3 73, & actde/BhiBJATCC 27,325)
and K5 772 (ATCC 53,635) are suitable. These examples are illustrative rather than limiting. Strain
W3110 is one particularly preferred host or parenghost because it is a common host strain for
recombinant DNA product fermentations. Preferably, the host cell secretes minimal amounts of
proteolytic enzymes. For example, strain W3110 (Bachmann, Cellular and Molecular Biology, vol. 2
(Washington, D.C.: American Society for Microbiology, 1987), pp. 1190-1219; ATCC Deposit No.

27,325) may be modified to effect a genetic mutation in the genes encoding proteins endogenous to
tha hnet with avambpnlec nof cr1ich hoete inchidina E eali W2110 <train 1A2 which hae the ccombnlete



are suitable herein and include, but are not limited to, yeast capable of growth on methanol selected
from the genera consisting of Hansenula, Candida, Kloeckera, Pichia, Saccharomyces, Torulopsis,
and Rhodotorula. A list of specific species that are exemplary of this class of yeasts may be found in
C. Anthony, The Biochemistry of Methylotrophs 269 (1982). [0189]Suitable host cells for the
expression of glycosylated antibodies are derived from multicellular organisms. In principal, any higher
eukaryotitagehentsus eisparerkatdesovees tiido fidindive aEliatéoothin aniigdr atsitak firside kaonples of

inveftebf%fs?ﬁfélﬁ ihelhide Blansanshdnsiect 6R l%&re&m@foalm&méﬁeémem 6r fg@erib988); Miller
et al., Gene 7-279 (Plenam pulizllsh g 1986); Mseda et

neerin Setlo et aI
al., Naturg'%’rfg?@@ ey Qggj”ﬁ\l 8388 8€/|fr aﬁr‘lg'tgn variants dh P’respondlng
permussnﬁe:imé@d m@eflmm@ﬁuﬁwbtgi@m@l@@p@d@m@wa m@ipfémﬁl@ﬁt@@ntlh@}imedes (mosquito),
Drosophilfzsmﬁ anogasign druitfiv)eand Bomsn BesihayedaesisidentifiesbAwnatiet ofyral strains for
transfectlon H II% available, e.g., the L-1 variant of Autographa californica NPV and the Bm-5
strain of Igoef% ggrﬁ V, and such viruses may be used as the virus herein according to the

present ||ﬁ%?ﬁ]on, parfitglamdifisdtratistecooR arthpeirspesisrrugipe tberedls werbgrfer, plant cells
cultures gficqif@RragREMD IR IRRYRGBM, rﬁé‘;ﬁtﬂéi@uﬁéﬁ@@t@ﬂﬁdﬂ@bﬁ@@lﬂ@ﬁdr@&ﬁt@&:ﬂﬁl&ed as hosts.

[0190]Vedtebr ée cells%hanqe%r %a %tlO t em|c %tet gg&l Bg%g)g% %rgt%% s become a

routine proé)eé] ISsue ure, ress, Kruse atterso 73). Examples

of useful h*f&?ﬁ‘ﬁ\ﬁﬁa'ﬁ%t %@#‘Im@@‘f%‘%éﬁv@yrﬁaw&i“ﬁh@ﬁéﬁe@ﬁﬁ?ﬁm& RfHW@)Pﬁ'He baby hamster
kidney cellsichirergibamsieraiesysalisidaptiiR {CdotbtaulkeatreddiRmmonblaticiAaathosol. USA 77:

4216 (LGN, aH3e 89l AELS, AR ER SAISIRoua, el (LR A Sap edidappels: human

lung cells; man iver cells; mouse mammary tumor; and NSO cells. [0191[For recombinant

productloﬁ"%?!fﬁoéﬁi‘?ﬂ(ﬁw\éﬁ thERYVIAAGN20Y %)ﬁﬁ‘fdﬁ%iye?%’?@ﬁ Egnitige iinding
fragmenthrtpenuecieienatia: (£ ¢ chiifedngéndmatsbMAY bnsobkfigiitds geotabdiyl wiftdskerdested into a

repicadlaneRial Y bRonng GmeliHerLar QE&*‘&QMEQ&FQB@FB&Ela%and Heneging the

antibody, or fragmentt ereof (e.g. antigen-binding fragment) is readlly iSO enced using

conventidiai B LeadfemMaYde B qulﬁ%%ﬁﬁﬁﬂ%‘féé%&@pﬁ%%& HRbYILY PRiCHARY SYSIFRIING specifically
to genes emtuding tneahtélandy fradright clvains of Bvdragtisotly ANty Yyeetofsraire availatblentThe choice

of vector H@@SRQﬁéMg@&eﬁ%h%@ﬁ{l m%%@ ééﬁ@@é@' M@fﬂg%ﬂé‘@ﬁﬁ«%%‘s are of either
prokaryotic or euk enerall he vector ma example, be in the
o of o (AR 8 A KR DS I BT DS E00 STE S TR AEeRN QLo s . be
inserted ititat thre welquasbytanvhe @m!mqyoﬁé@gﬁe@hnﬂ géﬁ@iiéb@l&wﬂ@rhﬁbeﬁbeiﬂam!ﬁﬁ &apropriate
restrlctlorhﬁtwmg!ﬁeéﬁa?méﬁsmI@glég@mmeeam%rbmm@kea Nerieidcenranerds generally
include, b arhe no Ilﬂk o mars cgo%sgg eguence, an OI’I%II’] of Eﬁpll(‘.ﬁyon one or more
marker gé% g’gﬁ ﬁccf? eqe rean apr Jmoter, and a transcri %f) rinaton’ sequence.
Construcﬁm@ﬁme”vé%@ﬂ@a&ﬁiw@ﬁﬁgfww ?ﬁ@%a@fﬂﬁé%@@@m@)%w@m@éﬁﬁﬁ@ysaﬁ@ﬁdard
ligation teé‘c'fi@iéké;@&\ﬁm%aé%'tﬁ@‘fé%d@nﬁh@n%@i&@da@é@&@ﬂerﬁ@iu%ﬁ%ﬁd%ﬂﬁi@rﬁt@fﬂh@y be produced

recombinagiungl AR SLEA, DUl aleo s bisian pobimertds il 2 hrerploapys polvpeptide
which may SI nal's ence or oth de havn’]g ecClIfic ¢ eava;g ite at the N-terminus

of the maﬁﬁ@q@ﬂ@téﬁﬂtﬁrﬁ@wmﬁ@lmﬁteéﬁ@aﬁeﬁwﬁgﬂ%*mwéé%a%@ 'B&*ponent of the
vector, orglsjmmmfar@wds% the amuﬁa@ﬁoe@wanaaw@dm@wa&immm@ejmm@ the vector.

The signal; 5 48162 MBREARIOLAD il Pianahsaguence seleelsi.donaage, from the group o
the alkallne atase, penicillinase, Ip eat eenterotoxm IINeadérs. For yeast secretion
the signal¥ ﬁlﬁéﬁ@éf}%Sglfbayft“ﬁ‘}"Yﬁ'@%/@k%tﬂ}ﬁ@éﬁdés@q’ea%?“amélm %&%@F@ﬁﬁe@ﬁ'&mg

Saccharosnyicesyanddéluyieinmyces sisactosy atdérs tbaxtatie radeserineddn ducB tRatent No.

> 010, S urlbAE 6B SRR asR 2R AL A0l g@&%glggamé Ao RAAREHER ARGdch Published 4

April 1990), or the signal describe ublished 15 November 1 In"mammalian cell
expressiofi: ifarhia %?ﬁ%@h@%&ﬁ?e%@?ﬂ?&iy Héeﬁi’gga‘% it e URREtian b 418 SFSREMR, such as
signal segueenees frarnsecratield gadly flrept s ofetbtisamigionretited s ffeciednesiwell as viral secretory
leaders. [Bﬂy%é%ﬁ%&ﬂés?re transformed with the above-described vectors for antibody production
and cultured in ‘conventional nutrient media modified as appropriate for induci romot rs, selecting
transformEitSlor ampliR/A7g ﬁ?@d@ﬁ&‘%ﬁb‘“‘o&ﬁ?@?ﬂ%%’é“%ﬁ% lfﬁé)@t' f@%’?@érﬁ%g ¥ells used to
produce thEeareiboidyy)toF anithid dy adsiraf ﬁrﬂm@mmme@@aﬁngwmﬂdw@a‘majﬂ@m)ﬂhereof of this
invention gaaydae coiprRddma Yakiehual nedinR. JPrakryataEHrsireabs t03ABH0karkotic cells used
to produce the polypeptides of the invention are grown in media known in the art and suitable for
culture of the selected host cells. Examples of suitable media include luria broth (LB) plus necessary
nutrient supplements. In some embodiments, the media also contains a selection agent, chosen based
on the construction of the expression vector, to selectively permit growth of prokaryotic cells containing
the expression vector. For example, ampicillin is added to media for growth of cells expressing
ampicillin resistant gene.



[0197]Any necessary supplements besides carbon, nitrogen, and inorganic phosphate sources may
also be included at appropriate concentrations introduced alone or as a mixture with another
supplement or medium such as a complex nitrogen source. Optionally the culture medium may contain
one or more reducing agents selected from the group consisting of glutathione, cysteine, cystamine,
thioglycollate, dithioerythritol and dithiothreitol. [0198]The prokaryotic host cells are cultured at
suitable teppfieatinurwseriy 3t laash erowesitinor (@xemaing, thitapri fey ke it A8 @4 from about
20C to ahgyh 39 oMaEs paeieraklyises: abaub3blorrhaiddeney enpnmiegrafemelyat about 30C.

The pH of the %%dlyrp may be any pH ranging from about 5 to about 9, depending mainly on the host
organismr.n%er . éa'oﬁ), e pH is preferably from about 6.8 to about 7.4, and more preferably about 7.0.
[0199]If an indut@blamiremetertisagiion i et sdivR Fdei'of the invention, protein expression is
induced under genditippasditablesfesiide activagandpbthe prordter. In one aspect of the invention,

PhoA promoters are used for controllingt q;' igﬂqg@ olypeptides. Accordingly, the transformed
host cells are CE??L?@" W%%’gﬁggﬁﬁ{%é& mﬁ?r{%%még(giurﬁ for induction. Preferably, the phosphate-limiting

medium is the GIR APHIEHFPRSEERNE 84, BIATAIHLERIAN® Y- Immunol. Methods (2002), 263:133-147).
A variety jpf @thexdrguceis imayi psediaceotdingrtoofuaivectiirFeons Pumttiol ¢ygdasimes-known in
the art. [%ngéwfp#%ggﬂpodiment, the expressed polypeptides of the present invention are secreted
into and recovered from the periplasm of the host cells. Protein recovery typically involves Pisrupting
the microdrf@hism, géFl@F@II?"B?Pglﬁ%?ﬂfn@ﬁﬁ@’ﬁgt‘figrﬂ?ﬂ‘f@@ﬁ@dﬁ?%’ﬁﬁ:ﬁﬁ%ﬁ %’%éé’."&ﬂ’rﬁ)@é ells are
disrupted; palidehrisFacivhdlentbisnoathb emeivaived Wi centiifugetidied aifiitfaotor. Oraiprdieins may

be furthey purified, for.examnle; Ry-affialty awin SR aperaphy.FAlsmstiMalpatails can be
transported into the culture media and |sql‘ate% therein. CeII%?mﬁ%/r?e remo¥?r%from the.culture and the
i

culture sEPEHGAEAR WRaFRTdPES! A0 RRHIUHPAREH AT RIAR R S BIBEASYE produced.
The expresgeehpshisephigeschanbe agtthér doblmbtod i rfanightonusisigeibriedovity fmoWn methods
such as m&gw%ﬂm@electrophoresis (PAGE) and Western blot assay. [0201]In one aspect of
the invention, antibody grodﬁlction IS CO %Jﬁte in Iarge qu%]tity by a fermentation process. Various
large-scale fed-BatATRMAER AR B8PS &Y SBIARIE for production of recombinant proteins.
Large-scale ferrtigatatiorssidaiec iea SL100w (irezsyofedpidityr Steférably about 1,000 to 100,000 liters

of capacity. The&g @ﬁm@gw%%;@,gﬁaw smpelessjeisinbuteraxygen and nutrients, especially
glucose (the preferred carbon/energy source). Small scale fermentation refers rally to -
fermentat‘i'&ﬁﬁ)ﬁ %X?é'}ﬂ?eertltgr'? 219 G More %%QQSBF(S%i%bté@%&%?{e@saﬁ%%‘?gﬁ%%i%"ﬁ%@écity, and
can rang&frding &lgemeatliter to about 100 liters. [0202]In a fermentation process, induction of protein
expressignigdypically iniiRiechpliarihe, cadlsaebpervigsowmonited suiitleednditionstofa desired
densty: .90 IRARD.01 B I8DS ﬁ%ﬁﬁgﬁﬁmﬁ%ém@%aﬁmmﬁps@w@Em{%aw phase. A

variety of inducers may be used, actor e vector construct em%%yed, as is known in the art

and descHieRIisafive 28R AL FIRVBPGRA RICRIEFESY pRiiGasHridrritaducitis @8licales: usually
induced fomahaubilizze0che yissiRthEidgbritmgeahshoutebdridgtitthdianérm ayidh esysencd@203] To
improve the production. v ali I the.l i i fgrmentation
conditions %(g%n?ggeﬁgg .%%%%&@ﬁe&%@%g%%%???féggrﬁo%%@%@m%ggﬁw% %@gﬂhe secreted
antibody pRIS¥EBtides, additional vectors overexpressing chaperone proteins, such as Dsb proteins
(DsbA, DsbB, DehGnfiasbaridrd mesitish G} of trkpigh{ apdptidykprblyl cis,trans-isomerase with chaperone
activity) can be @%ﬁgocgég&aﬁ%fggi%gh@@@ﬂeq; NQHGGRbs-g he chaperone proteins have been

demonstrated to facilitate the proper foldin solubility of heterologous proteins produced in

o and / _
bacterial host ceffd. Fhenasthrt PLS8ST PBR BRIGAI SN 860 P 189605 Georgiou et al., U.S. Patent No.
6,083,715; Georgipanshalacld. 8. fRaitamt N¢.06 102 Fg®88h@othviann and Pluckthun (2000) J. Biol. Chem.

275:17100- 1718%; BamyaandRishshundt2000 a1 BiokiGhem. 275:17106-17113; Arie et al. (2001)
Mot Microbiol. 3 :199-210..4020%‘{[ 0 igin\giée Broteolxsis,okexrpé?ssed heterologous proteins
(especially thosd 1R EPIALD }E’é\% SEHARIVES LSO stiaihs deficient for proteolytic
enzymes can be(giseuhiforabid presetipmiehabine eprexeliaipiés Aessell strains may be modified to

effect gengtic, guitatipR(shiniie.asn o680 dingdsawer Ractarifiranie asesisoen (83 Riaigase |11,
OmpT, D%%Egé ng Protease |, Protease Mi, Protease V, Protease VI and combinations thereof. Some

E. coli pro Ad&N strains are available and described in, for example, Joly et al. (1998), supra;
Georgiou Bt} U.S. Piatene Robsdipantabe Cuettppperides 8. Sopifies Antid ase08 adiPotyh et al.,
Microbial PigeResistangs: B:6RiBai(1896 402055 prBcesmbpdimediticl aao/faisaind defigient for
proteolytic enzymes and

38



transformed with plasmids overexpressing one or more chaperone proteins are used as host cells in
the expression system of the invention. b. Eukaryotic Host Cells [0206]Commercially available media
such as Ham's F10 (Sigma), Minimal Essential Medium (MEM, Sigma), RPMI-1640 (Sigma), and
Dulbecco's Modified Eagle's Medium (DMEM, Sigma) are suitable for culturing host cells. In addition,
any of the media described in Ham et al., Meth. Enzymol. 58: 44 (1979), Barnes et al., Anal. Biochem.
102: 255 ¢a9809e4AIB. PinoNod SeRET Y pBEREES 2ntisEacks S #niboin gbths aapliaaisnor 6,048,728
may be %ﬁ&%ﬁhwgﬁﬁmqw&tf%émﬁt@&@#%ﬁﬁy @{rﬂb%ﬁﬁgﬁ@d'r&[ mw@ewp@emtgd as | i
necessary with hormopes-andfor other growth factors (su [ in,. t ' idermal growt
factor), sgﬁ\é\i‘(gﬁ%ﬁ%‘ a4t Q(%S c?grﬁéggfﬂ\%ﬁgr%??%ag@é?% n j%é%%&ur%ﬁhs@r%%fgﬁ Sﬁééﬁpghates), buffers
(such as HEPES), nucleotides (such as adenosine and thymidine), antibiotics (such as

GENTAMY CIN.[EMaglisehcliane elementsofdefingd csaintrgasit compounds usually present at final
concentrations |{1 tha(?n macggwgglag% Eﬁc;%%@ W d%léﬁ%ﬁam ig\l}\%g@yalent energy source. Any other

necessary supp% ents' may alSo be included at appropriate concentrations that would be known to

those skilled in tfik ainTRECalPREtBRRIENRS lefiPhaindinaFdture, pH, and the like, are those

previously used(withrifte begttelbsietected sothexipressian jsald will be apparent to the ordinarily skilled

aft'sa”-@w%ODY PRI CALGNIRERomR P bAlsEe iR BrintbrdiaspbfEamaps thereof
igen-

(e.g. an inding fr%?ments may be recovered from culture medium or from h sates. If

j ol
membrarfeRs6Eh ANt EaFas S b i aPRlcREPRb SIS G f&%‘i‘ﬁ%?é‘*&é?&?%%@&%%é n (e.g.
Triton-X aMpaisdytenayinaticidleayagee Cellscb mployedtirexiprds sivibofaeitiiEanmwicBtiamtibody can

be disrup VAl | BhifR) IDaRst AUFBahTrsaRtbamSYelingsrAteation,
mechanicﬁ%&%‘uﬁti%%%ﬁgﬁgﬁé &la&%ents. 02%%]It,ma, be d%)iﬁegd:ﬁ%purifg anti-qlié‘é %or D antibody

from recotHBREEEAN rRERIEOR Ry wER ] WHBSBP&S LE5r8TEXEMBIaTY of suitable
purificatioiliprasgdures: by fractionation on an ion-exchange column; ethanol precipitation; reverse
phase HPLC; chramatngapiy: 9Rstiliea: o o Adaimaxehange resin such as DEAE;
chromatofocusing; SDS-PAGE; ammo§éu%ﬁulfate rﬁcgglltsap_'\oor;;cgeolrfiltration using, for example,
Sephadex 0-75: BRI ALHRIVLL BITHIPR TTAROTE Eontdminants such as Igo; and metal
chelating columfs tantidaeigies pesitieny &00fefihs beare dain futter ® antibody. Various methods of
protein pyxficationmay he ARRReE-angss uch-gredhogssale doryatsr theraiBoandueseribest for
example in D,eut?cher,r\%lethods in Enzymology 182 (1990); Scopes, Protein Purification: Principles
and Practfé& &R Verlag, New York (1982). The purification step(s) selected will depend, for
example, 6h3Be naturéncTrgeprodinamns sesiqnseR s hopdfrcaal-Aatir L Bibrdhtbody
producedq[9208] WiaraHsing seasyapsiant peiicitgoesyiae artibotkyitsaamibeytorddiantianiragment
(e.g. antigen pinding fragment ferael.cap A prakieediniace!blahods banedpliasis space, of

directly seCretEqThio the medium. e antibody, or antibody variant or fragment (e.g. antigen-binding
fragment)wherdio Blisproeoeesiirrsdancrsdins & kehrdnempring phie amiR Rt REBIBRER Abst cells or
lysed fragepenissranayitierertoppeshtisidg amplepticatentifeghsitiotet witnadit atiorr Cafrtes et al.,
Bio/Techr}glli%gA/nlp: 163-167 (1992) describe a procedure for isolating antibodies which are secreted to
the periplasmic gpace of E. coli. Briefly, cell paste is thawed in the presence of sodium acetate (pH
3.5), EDTA, and(phamjneasif/neshiph sl ePRis 23 & 'aBblit 30 minutes. Cell debris can be
removed by centgfugationdil hepedtiersdvibbitly, ighlettivodyAvariant or fragment (e.g. antigen-binding
fragment) therec@%i%%%%r%é%i JniRdhsmeditme RGNS fram such expression systems are

entrat ing

generally first co ed using a_ commercially available protein concentration filter, for example, an

ated | C y, _
Amicon or Millipéfe BBmeEA RFARIUAHAGME I Je5IE58E iShibitor such as PMSF may be included in
any of the foregd#)gestepsatddinhiivisiirote of\ibis rmadyatid@bidsics may be included to prevent the growth
of adventitious cw%“&aﬁg.ip&&é&]@@g%{ﬁg%&gmﬁ@ #repared from the cells can be purified

using, for example, hydroxylapatite chromatography, gel elecrgphatesis, dialysis, and affinity
chromatographyg%imrﬁﬁﬂaﬁr‘b‘?ﬁ'ﬁ?gg@%ﬂg%%%n%\f?négﬂr'ﬁi%‘a?fgdriftechnique. The suitability of
protein A &s @ akimipdidentdependsovidene Spatied ahtkidayipbastery anmbeddgIemRMigEt domain
that is pregg,ra}rj@ﬁla@r@émgody, or antibody variant or fragment (e.g. antigen-binding fragment) thereof.
Protein A can he used to purify antibodies that are based on human | vy chains
(Lindmark{‘g}aﬁ, J. Imrrﬁﬁr%f" %@E?ggﬁ?%k(%ﬁﬁ "B 'é%ls Eoréé%gngrﬁtgﬁ%%ér%régﬁbr%@jfe isotypes
and for huaratayGatiagersianticsBd hemrpiertias P e1ap8)F TR aMN TR th a2 Hinity ligand
is attachedis st aftesagaEeresdyilptiast maliipe:arentivedabie Mebbanisatly staliietioratrices such
as controlled pore glass or poly(styrenedivinyl)benzene allow for faster flow rates and shorter
processing times than can be achieved with agargge. Where the antibody, or antibody variant or
fragment (e.g. antigen-binding fragment) thereof, comprises a CH3 domain, the Bakerbond ABXTM
resin (J. T. Baker, Phillipsburg, N.J.) is useful for purification. Other techniques for protein purification
such as fractionation on an ion-exchange column, ethanol precipitation, Reverse Phase HPLC,

chromatography on silica, chromatography on heparin SEPHAROSETM chromatography on an anion
or catinn evehanode recin (er1ich ace a nolvvaenartie acid eoliimn) chromatofociicina SOSPACE and



thereof (e.g. antigen-binding fragment), or antibody variant thereof, may be prepared for storage as
lyophilized formulations or aqueous solutions by mixing the polypeptide having the desired degree of
purity with optional "pharmaceutically-acceptable” carriers, excipients or stabilizers typically employed
in the art (all of which are termed "excipients"). For example, buffering agents, stabilizing agents,
preservatives, isotonifiers, non-ionic detergents, antioxidants and other miscellaneous additives. (See
RemingtorhePhanirast itiealrssiionadaccaminciditiehapnunssiimg of ioman)ing @eif 6eieres ¢hust be
nontoxic [ dhesrGipipnisRidhe datraesmand soncantiicnsampayat (82 balRsesing:agents help to
maintain; %\E’/H in the range which approximates physiological conditions. They are preferably present
at concen?ratlongfanging from about 2 mM to about 50 mM. Suitable buffering agents for use with the
present inventio@ irdRiekeasstrtefiive dhef herbghienaids aftiisalts thereof such as citrate buffers
(e.g., monosodiwn gitiateselisedidsricitatentistige; eidie weicbirggodium citrate mixture, citric ~
acid-monosodium citrate mixture, etc, ' fers (e.g., succinic acid-monosodium succinate
mixture, succini@cﬁgfgggﬂ%a @%%%ld%ﬁréﬁﬁgﬁéﬁfﬁgﬁrﬁlg g’c%é-lg’lsodium succinate mixture, etc.),
tartrate buffers (@)ganiRad aéiersdenuti4artRdhhalal attaric acid-potassium tartrate mixture,
tartaric agidoaedixumpiydraxisembdyreyiats s funpasateobufie s {eFgotdtmaritbadidenpreseeium
fumarate i?:‘i gragmgmgymarate buffers (e.g., fumaric acid-monosodium fumarate mixture, fumaric
acid-disodium fumarate mixture, monosodium fumarate-disodium fumarate mixture, etc.), gluconate
buffers (€%.3¥luconic RerIseRRAIBRE RSB FRIAT e YIEd MEaditrd SR RrRYaR 2B Mk e,
gluconic agidrpatastibantgheotiatey i Xberey pica)ipo xatatebuffe med g dxatic act m-Badithmdpxalate
mixture, Qxalic-acidROLivAR DY de B LG OXAIG AGIH-POLRS T BXBIALE LSRR, lactate

buffers (e.g., lactic acid-sodium |actate mixture, lactic acid-sodium hydroxide mixture, lactic
acid-pota¥BRIFNZLES AR AESHRTY ArGostinle el g ng, S8 ARHAR ARI-SRRYSHRE Fhixture,
acetic acisl:sodamnigmiGricer Mixttibopetd. iha\apfiticaizllyisthidpetitntay shoeativmeatgbicbphate buffers,
histidine lpé;@gﬁﬁge}nd trimethylamine salts such as Tris. [0214]Preservatives may be added to retard
microbial growth, and may be added in amounts ranging from 0.2%-1% (w/v). Suitable preservatives
for use with the ﬁ)eggmqr‘%/\?%ﬁtﬁ?ﬁ@ﬁae%%@}ﬁ?We%éﬁ hol, meta-cresol, methyl paraben, propyl
paraben, octaddbyktirinethgiberpgsiton Pdaiime bhtydbabdaAatséhiom halides (e.g., chloride, bromide,

iodide), he><amI amaﬁ?%l%ré@s@@d%w ﬂlﬁr@b@@%t&;o@@?im@%&mpropy& paraben, cateclhol, .
resorcino|, cyclohexanol, and 3-pentanal, [0215]Isotonicifiers spmetim nown as "stabilizers" may be
eided 1 LA TRBRICS B RS B SEG BF  BHcE i VLA AR e B cric sugar
alcohols, prefegdtagmmidric or higher sugar alcohols, such as glycerin, erythritol, arabitol, xylitol,
sorbitol afgd saannitol. [aZHe]Siailinasseiena:atbrondweaie o afiexeisniaolichiadyange in
function from a bulkin ent to.an additive which. solubilizes the the iC to prevent
denaturat?d%ager‘n% Iﬁtelnr%r?(%%?_ té%?:%a gi&ngra\%?f%}'éﬁigg’ s%ﬁﬁ%eﬁso %ﬁ%%t%iqffg%%%%tﬁ%ﬁ%a alcohols
(enumerGeARIFEFIeATIRG aRitiEeatence SEFYHHiRE a)sHE-fRgNE againthsSParsaiRe, histidine,
alanine, arRighinestlielaiieing gopfienylatapidmgghitait acihafigsfitie, Bttnocigasiaaagarsfor sugar
aiconols, sl AsAclRne.lish B aafe RS YR mRARRNL sSBLRHRL WA LB Ao B IOl Galactiol
glycerol ané:t}{)e Iﬁ<e, including cyclitols’such as inositol; polyethylene glycol; amino acid polymers;
sulfur corf@diPifidPreducing agents, such as urea, glutathione, thioctic acid, sodium thioglycolate,
thioglycerol, .alphaa. smdnaibidglyeesitiabt Sockumhtiibasulédteyr lpw molecular weight polypeptides (i.e.

<10 residues); pg&tgmﬁﬂg%&g %ggimrbg%@{%@mw%@m%g@?rum albumin, gela_tin or
phylic polymers, such as polx‘vmy,lp rrolidone monosaccharides, such as

immunoglobulins; ‘hydro _
@1 d5IRtbse, maltose, sucrose and

xylose, mannosé@frﬁ’@fB%@FElGEB%@?‘H?S%?C%@?‘?(J@@&J
trisaccacharides(suemas eaifirmd pesipotyatohtiedgbistielinas \dextran. Stabilizers may be present in the

range from 0.1 19,1 Q,Q00 Wi S RRLRALOHW R aglkeipEotein. [0217]Non-ionic surfactants or
detergents (also known as "wettlgg iié;'é\E%e%ts") ma?y be added to help solubilize the therapeutic agent as
[

well as to protect tHITREARRALR Y ANGT NS iR duded: &gregation, which also permits the
formulation to bé®xposedtidsHeasiionfite stibesedwithantieduify denaturation of the protein.
Suitable ngnRsiaNigsHEfacRN ErlIts sl halendAQr 8Ridalei)l FReMOX AMANSI(1@%. LRREIC.).
Pluronic.RTM, polyols, polyoxyethylene sorbitan monoethers (Tween.RTM.-20, Tween.RTM.-80, etc.).
Nonionic El?r?' §grr¥%mr%§$ be present in a range of about 0.05 mg/ml to about 1.0 mg/ml, preferably
about 0.010H3gImI to abowne.grrhgaieldZheJAwTtihalTvisseiaarblis@RCipRIMRMEIude bulking
agents, (e:emphaial)igelAlinglageots (@erdnBl Anirsljoxicants {8danbsenbicegitibsagthionine,
vitamin E), and cosolvents. The formulation herein may also contain more than one active compound
as necessary for the particular indication being trggted, preferably those with complementary activities
that do not adversely affect each other. For example, it may be desireable to further provide an
immunosuppressive agent. Such molecules are suitably present in combination in amounts that are
effective for the purpose intended. The active ingredients may also be entrapped in microcapsule

prepared, for example, by coascervation techniques or by interfacial polymerization, for example,
hvdrovyvvmethviecalliilnece or aealatin-microcanciile and nolv-(methvimethacviatel microcanctile



[02201The compounds of the invention for prevention or treatment of an ocular disease or condition
are typically administered by ocular, intraocular, and/or intravitreal injection, and/or juxtascleral
injection, and/or subtenon injection, and/or superchoroidal injection and/or topical administration in the
form of eyedrops and/or ointment. Such compounds of the invention may be delivered by a variety of
methods, e.g. intravitreally as a device and/or a depot that allows for slow release of the.compound
into the FEEEOEIBEM SHRSE B2 BRI VERE AR S QLA TFRBET A BTy BaAGly, Jaffe,
Jaffe, AskbtanredadiRearsibodeditorsis@aijibt ehEranieis-(Marubrigio06) SFdpeRMANPRS) Hd¥vice may be

in the foray, of 3 mINBHMPRAUSH HFBERNI/RE Aty RSB en ShgteEnandiorancapsulated cells
.that release the compound for agjrfglo[g%q§ riod of time (Intr(?mﬁjlﬁr Dru% Delive%’ %ag% Jaffe,
Ashton, R PERSGHRRTTE [ T3718! 2. Erantis I R S 608) < STREISHE 88 bF ad Wi Riration may
also be ufsdidyimpich includes but is not limited to, topical, parenteral, subcutaneous, intraperitoneal,
intrapulmonary, intranasalcand niialrsionatadmisiatien. Barenteral infusions include intramuscular,
intravenous, intraartenialzgi%gagerit, ,ne%l or t%ut?.cH%arr]}eous gdm' listration. [0221]Formulations for
ocular, intraocuf® GFRR EaPSahih s‘{r%tloér% n(f)ea'ﬁr'esparer by methods and using ingredients
known in the art{cA amdin seijuitenséionor effioreliahttehtinénbispioper penetration through the eye.
Unlike diseases @f thefsoniPhtbesrie, \whererdrugs enmibe delivered topically, retinal diseases require
a more site-specitic approach. Eye drops and ointments rarely penetrate the back of the eye, and the
blood-ocular bafﬁ A ﬁﬁaggdp% é?r[g |of? 8&5&5’?&%"03@%1 rr%’nistered drugs into ocular tissue.
Accordingly, ustligmine aritisbacsitienSideFErediet)ushadrstd Fat etinal disease, such as AMD and
CNV, is direct inpvitieal dsigetipssitiol aviriakinjeetonstaie ksuallprepeated at intervals which depend
on the patient's condition, and the pr le f-life of the | . [ ular (e.g.
intravitreglib %neen%ﬁ?g{%%?ﬁ%ﬂngl?y%%%ggﬁé%ﬁ fﬁ#ﬁ]?ﬁ &i%gréngﬁggé%s%%%] Eegéef%ﬂtig%g of the
treatmenbBEEhBIgRfSAt-associated eye conditions, such as AMD or CNV, can be measured by
various efdpeints commendyetsediteay aledingrintigocutrsdiseatdadialeaainply, vision loss can be
assessed; V'S'osr?ns'%ﬁa%‘?@&ﬁ’a? B%VA%?Q R RHEDORHTRG AiRe 61 s RS AR NG PY, tigifagan change in

best corréction vi Ity ) from baseline to a desired time point (e.g;I where the BCVA is

based on'trHMy T9BRIHRSE BIEHEHOR LMD ANPGRS (RFIRD UEFEPARRY) BRe YR E8sessment at
a test distantetfrdnoreietiohdneasniseg tieepropartidi R suiredsny B TOSENPEGNIERELLD |etters in
visual acyjly.aka fesited Hne ReINLEAmRATE MR BRsElineRBRMNEEHE By ARorkoN Sisubjects who

i ter th [ to 15 letters in viSual acui desired time point ared to baseline,
measurinGAHE GBI b TS G AL A SAON N A AT BILPBO00 o worse at a

desired tiore pomtrenddbeifigwing:NE| Visual Functioning Questionnaire, measuring the size of CNV
and amount of leakage-efGhY: pbadaSIkest Badreta®. 8. LY fluorescein angiography, etc. Ocular
assessments can be done, e.r%, which | 4C|l%(?‘$é Pur%arhe QOIE I/'&r%irt%d to, e.g., performing eye exam,
measuring intradRURAPPRALHR PRELRESTRPVISTAPATIR " Réaduting slittamp pressure, assessing
intraocular inflartehatione et fOReS|ThSamidimt@itehaiapgegtier folypeptide, antibody, or antibody
variant thereof, %)frgfgm@ggim%gm@mg;gm@%bmmif{agment) which will be effective in the
treatment of a particular disc?d r ogtconpgliqnevgiélag’e%ggp or}Et_he nature of the disorder or condition,
and can be dete iﬁ@&B?%’ Hhda dinical Pechnlqﬁes. MRére possible, it is desirable to determine
the dose-responiée auineaghtefeptrl Phetisca0mpositoh§dftRe invention first in vitro, and then
in useful animal gEde!isystams RiMIde 1estinghinHeameansi{62240mone embodiment, an aqueous
solution of {herapeutic Paluneple, anihoy. or.anihedy upriant Mersab idiaament haea! (¢
antlgen-bln(ﬁng ragmeht),’is Saministered y subcutaneous injection. In another embodiment, an
aqueous $ildingriregtrsapeutic polypeptide, antibody, or antibody variant thereof, or fragment thereof
(e.g. antigemsbinding fragserthinatiminisiereddaydnisasitteakinpedtibacterdtadeeymay range from

about 0.5 pg to. 0 logr ight - 3 pg to about
30 pg perc%?g%?aﬁg g%%y"@%urgﬁ? %%%QT %}gggﬁnﬂz@%%gﬁ%e%%ﬂ%ceéﬁgﬁg%Sug%}rﬁgigsétiﬁation may vary

form onceBtnTaRtH (8 AHiRPEEPERENTGBRS PR LR R AR TRASENS HSbe of disease,
severity of4lisease aanehipevsidoiectsisesfsitivity tmihedhevapasticiggecitaid 2RGIThes fabikiaiving
examples ge-offrBg QT dS RS @efﬂmémﬁﬁdzm%mm@ﬁwi@éwmpgss’,f the

ti t . [0227]All patent and lit ited In the t
Cbeoicati AR EIRB) Ui idSTpTHaH b By 1R e W i AAPER) HAMATES

MANUFAGIhRENND TEMSYGMN (SEQ 1D NO: 39), heavy chain HVR-2 comprising
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[0228]Another embodiment of the invention is an article of manufacture containing materials useful for
the treatment, prevention and/or diagnosis of conditions targeted by the antibodies of the invention, or
variants thereof or fragments thereof (e.g. antigen-binding fragments). For example, the invention
concerns an article of manufacture containing materials useful for the treatment, prevention and/or
diagnosis of complement-associated disorders. The article of manufacture comprises a container and
a label orVBRERAGEERE¥AIRT BELSHSE IR P, thid sl seR IS U EbIceBRtfine s Rt for example,
bottles, vigisayingess gimdheeraninessostiay beidosheest fram ar vesirtivaivgaterials such as glass or
plastic. The con %inéargiggléjgda gogg@ogiggr& heaiquf;ic%f?;:encutsi:vt%ﬂ- treating, preventing and/or diagnosis
of the complem +A886d5R8 ESRdition an ma%/ ave a steril€ access port (for example the container
may be an intralBnenineeridiehrsativy # b BAgHGRRR P& Herceable by a hypodermic injection
needle). At leastynenantivepgenisifchecsmparitiarhisrais @rfi-kactor D antibody, or fragment thereof
(e.g. antlgenTblggerlgﬁracgrE%ng? og t.ﬁgn'%?%?% l?ﬂféﬁ?ﬁligwgckage ms_ert |nd|cate:s. that the
composition is useful for treatment, prevention and/of llagnosis of a particular condition.
[0229]Package {AsamitaaidatinasirRtid RS BademaRiPmEFded in commercial packages of therapeutic
products that cantaimiifeaaati poaheLgdhe tdieatiprsadageodasage, administration,
contraindicationggfl%g(ﬁg\glaﬁnépggsﬁ%c%@g}gh@ﬁe%? A sueh A@g@_peutic products. In one

abel or

embodiment, th or package insert indicates that the composition is used for treatin
complemBheneRGERiEdhiJBYaRTST SRAdSS FTPaRSRIAES S 7 U HRE RoR AReY {te B’étf%grlgj including

eye disordietsng. iagagerielated macular degeneration (AMD). The label or package insert will further
compriseyiigiuctions fﬂroﬁg%EP&F@EH&&D&%WB%M&Q%‘P%MQ&‘ ipihe RatisnhifzaOlAdditionally, the
article of manufacture may further comprise a second container comprising a

pharmacéGiitai 8cceptable buffer, such as bacteriostatic water for injection (BWFI),
phosphate-bufféegdidedistenRingeribree| dtionfandoRxirddts selatied.fiemiay further include other

matglrials dedsirat?le frop O&gflpv Wgrg?hméﬁmg@@ge@ géﬁgér}% gﬁgegghw&@ggjlgla?}lsf filters_,
needles, and syringes, ioz In another emhg nt, kits a so provided that are useful for various
purposes, e.g., for tre %rﬂ%’l%@ﬁt%@rﬁ %T%%g%é%s%%%gnﬁ%?@ n@r?t'—%%% itgt%%adps%?ders, for
complement-associateatideemigsis asksias forpBRfckibR oFFmmunoprecipitation of Factor D
polypeptide from cellsfaniseiation anchpsirdicationof Fagrd-pelynamids: theldbgamsantain an
antsFactor D anibody gouned to Reads (@.gy, sephatase beadsl ki €205 povideslyhich contai
the antib%(ilies for de;e@%&&%&%g%h ;;%)%e"p e N VItro, ... Ciin aln : IISA or E
Western blot. As wit ' : t'eonpFises a container and a label or package
insgrt on or asgociatectiwiﬁal mm%tm:iﬁmmmdmﬁa@ﬂ@mﬂoﬁganImmﬁ_i,r@ Wt Ie§1§t one
antt Factor antibody. og ipamertifieraet(gh.antea:andaadraggient,ofdhaywenignaddiional

containers may be includ at contain, e.g., diluents an ers, control antibodies. The label or
package insert may préGitiSea\RSErARRTEOHE 55@;58%@&5%@1Qé\'méﬁ%&%ﬂéqa%éqntended in
vitro or detection use. $Hq lghro” paekesEinBeOmEs; provide instructions for the administration (e.g.

the antibody, or antiboﬁg@w%%é%?ﬁ%ﬁﬁ?%mg%nég@gga%g@gwﬂbtg)[ %gé{lg@%t.é.ﬁl’is FOR

THE HUMANIZED AN E Y 3 I N amged aptibodigzs, or fragments thereof (e.g.
antigen-binding fragmé&Rt&) 83 bafat Breret "otk praea IR et AT 4t REI hagdi 351 s tic assays,
e.g., for detecting exprasisiesqotactasgleteifteneSEdh IEpROIfiBOc SIS, tisdlies3 nressRuh NEo Bdiagnostic

applications, the antibagys, o apibegyvesiant thresefor fragment thereof (e.g. antigen-binding
fragment), typically will be labeled with a detectable moiety. Numerous |abels are ay ilﬁr%f.
fiescent

Techniques for quantifing s ARG I RIDPEAL AR S A GEBBE B E aﬁl]eea%%qﬁ‘

substrate becomes eleg2fenéiy HERei b pPeiaiahice Tearctioh senlenay deaitgiiefigiminghich can be
measured (using a chejpiluminemeteridoe g xamriehobdanaies SneIayNG B Huaeseentaceeptor.
Examples of enzymatic labels include luciferases (e.g., firefly luciferase and bacterial luciferase; U.S.
Pat. No. 4,737,456), Iu%ﬁ‘é? , 2,3- dihydrophthalazinediones, malate dehydrogenase, urease,
peroxidase such as hoterdisfRpel oxitateHRROYNalReilrreprospigdre ot trast Hatalidsidase,
g:ucoamxélashe, Iyﬁozyr;@ﬁ@?mam,@%%@%%(@m,@s%mgw@%aeewmm Qj@ﬂaﬁﬁp@nd dase)
glucose-6-phosphate dehydrogenase teroc es (such as uricase and xanthine oxidase),
lactoperoxidase, micro5%'%%(?8%133?%%%et%%%iﬁgﬁé%gr@gﬁgé ?éf %anugating enzymes to antibodies are
described in O'Sullivan et al., Methods for the Preparation of Enzyme-Antibody Conjugates for Use in
Enzyme Immunoassay, in Methods in Enzym. (Ed. J. Langone & H. Van Vunakis), Academic press,
New York, 73: 147-166 (1981). [0233]Sometimes, the label is indirectly conjugated with the antibody,
or antibody variant thereof or fragment thereof (e.g. antigen-binding fragment). The skilled artisan will
be aware of various techniques for achieving this. For example, the antibody, or antibody variant
thereof or fragment thereof (e.g. antigen-binding fragment), can be conjugated with biotin and any of
the three broad categories of labels mentioned above can be conjugated with avidin, or vice versa.

Biotin binds selectively to avidin and thus, the label can be conjugated with the antibody, or antibody
vvariant theareof or fracnment thereof (e A4 antinen-bindinAa fracmant) 1n thic indirect mannar



[0236]Competitive binding assays rely on the ability of a labeled standard to compete with the test
sample for binding with a limited amount of antibody, or antibody variant thereof or fragment thereof
(e.g. antigen-binding fragment). The amount of target in the test sample is inversely proportional to the
amount of standard that becomes bound to the antibodies. To facilitate determining the amount of
standard that becomes bound, the antibodies generally are insolubilized before or after the
competition. As(b) rideastibrestairtardvVindiesis iapleamd BB ponpiees theddisaitriemay
conveniently besaparatedioathesdandard assdestisanpleDwRzgentainy Lythagnds [@237]Sandwich

assays involve the f ibadies, ar.fragments thereof (e.g. antigen-binding fragments) each
capable of bind%bg J%S’géc)li e’r%’ﬁ?r%r%%’r%?g%nﬁ%’ portion, or epitope, or the protein to be detected. In a

sandwichimegapxampieshespMpnian pevigesIErgrend ahtrisy ARt ackthBeRPoriEh9s 3rivkSbilized on a
solid suppeirgieidheiaafter a second antibody binds to the test sample, thus forming an insoluble

treeparsapex. See &9y SRl oy 7 10,5 srserd anitagdiamxioelt s fabeled with

a detectable moiety (direct sandwich assays) or m measure usmgrz;t\n anti-immunoglobulin

antibody #9468 1%0 8RSE. Wit DA IB5 PR (I SELZN BRA PN SR RN EXaRple, one type of
sandwichsassaytisnaridfsbifohassaypldtionhichibase the deiectableqoiety Bieamentymy. [0238]For

immunohistochemistry, r fresh. e ded in paraffin and
fixed Withcz%éggﬁﬁ%gﬁﬁé%%% ?%9%%,%%2%&%%% OE%%g}ﬁ}ﬁg !;%E?gi)gieg%&ﬁ%ti ?nd:é variants
'ﬂ%&*ﬂ@ﬁf Vi

thereof, cPTRRAMEALS: thiiEbP(d.Ip Thagdr-asiAaRRY A S5FeRTIHIRT AR B LSERPIRP § diagnostic
assays. Gelesally sthesmctizatbstat antiloeyruapiemtsiséngaff GETagEMt IBEST (@ OaAbfigen-binding

fragn;egt)sgﬁl?gygdwjte@3ﬁg§%@t&%ﬁﬁ%@gﬁ%h4%§ stePibNdn44SERQTGosUB; bES 1pSUp. ﬁ31 FI ,
.sup.3 H, .sup. or .sup. so that the tumor can be locali ing, i ntiagraphy. For
example, '&Qﬁi% ﬁﬁfﬂi@ Qfﬁl?éEg&:r%%W o?%héppﬁéégﬁﬁfﬁljier%%ﬁﬁﬁébgﬁgg&gt?ﬁéegg the amount of
IgE prese®Edn|END; Bt &HQONEN IstnthaEE patkset 3240]The antibody, or antibody variant thereof
or fragmegh ihereof (eg. ARIGSR-DIRGIRIHASMARIES shedrinseahitvanbion sabds provided in a kit,
i.e., packaged combination of reagents in predetermined amounts with instructions for performing the
diagnostiC@RER " here the antibody, or antibody variant thereof or fragment thereof (e.g.
antigen-binding fahghesst)pis | dvel duragitioemian ayeis HHBk#amekpditde substrates and cofactors
required by the enzymeg) (g GivR SUDSHRIAIHE B saivd vk Reaidsies hitedriertabisEthiomaphore or
fluorophore). In additior), other additives may be included such as stabilizers, buffers (e.g., a block
buffer or lysis buffer) afd the like. The relative amounts of the various reagents may be varied widely
to provide for concentr@ﬁi@hé“hﬁ%bﬂ%ﬁ@ﬁ*@‘ﬁiﬁ@fl’%@iﬁ’%%ﬁ@ﬁ%&%%&?ﬁ%ﬁ% tiRiA the sensitivity of
the assay. Particularly (ifhareagents toryimnprovidethasdayspoveteessaisttatlyrtyoghilized, including
excipients which on dissolution. will prowd oluti Ia[e N 'zﬁgap@ ntration. IN
VIVO USES FOR THﬁN%B%%t?Ogylﬁﬁggg%ﬁélaﬁd t %?%\%%&?b%%éi)el%wor antibggc\??es thereof,
or fragments thereof (61 BtYEnLDiREmRyHaG e ARRYISAHE SreenneiRsERts Ry BE ([k8F o treat a
mammal. In one embogirep theNanti1o8EoIDamTbatyIherenfids a8anniSERdD tdCa Binhuman
mammal for the purposge,fapiainiad ARHE6Rl At (i agiBlc, SXRRIARIARR MaRMmammals
to be treated include nonhuman primates, dogs, cats, rodents and other mammals in which preclinical
studies are performed.%u%ﬁ%‘%é@ﬁrﬂ%#@égm%@&%imal models for a disease to be treated
with the antibody, or antilpadyitrRiedoomprismg e useid tadtushoteximtyatddied Bomitiily ©F Mderest. In
each of these embodir@gp , dose escalation studies may be performed on the mammal. [0242]The
antibody, or variant thereof, or fragment thereof (e.g. antigen-hinding fragment) or polypeptide is
administered by Bh§teasinreMaia INGudResaEnar Qﬁ%&ﬁ%{ﬂg‘&ﬁg rﬁﬁpﬁﬁgﬁ‘f n‘%lgf,
intrapulmonary, east intearashle anthcitdesired fepldedl infihGNEsNPpigsdfct tre@imentdirtbalesional
administration. Parentesal #afusions ilyde.intramuscular, intravenous, intraarterial, intraperitoneal, or
subcutaneous administration. In addition, the ?ntibod , 8Pr antibg%y v,[agiBntn %%EFCL){ or fE;n rgéa_nt thereof
(e.g. antigBrP M iRg AR PR RS TEoS RIRBRPR AATRATIRTSY 55D alE AR ior haricufRy Wit declining
doses of thiedimgifyagiycot)antibody variant thereof or fragment thereof (e.g. antigen-binding fragment).
Preferablydhesposing is-given Rydisionse mesttorefesehbsintryenausm arsdhewanasss injections,

depending in part on whe the administration is brief or chroni #b 3334]: r.the prevention or
treatment é'é'gge?“[rgé/ gﬁ?o“&ﬁ“ 855133585 o t%gcédﬁ%%%uc?ﬁcgrog§ |%§1 y v%)'ri%g]rit Itﬁg%\é‘gr}ec})r fragment
thereof (e gmnietigentirriimgntirmmepiias-poRAitgstisrtiviictRs fe AAiBRAthe T PSBE ARERSE | be treated,
the severifyapdsiRLiae Hhitediseagaendaeiier the amibayinaimatidseehbvdirant, thereof or fragment
thereof (e.g. antigen-binding fragment), is administered for preventive or therapeutic purposes,
previous therapy, the patient's clinical history andgesponse to the antibody, or antibody variant thereof
or fragment thereof (e.g. antigen-binding fragment) and the discretion of the attending physician.




[0244]Depending on the type and severity of the disease, about 0.1 mg/kg to 150 mg/kg (e.g., 0.1-20
mg/kg) of antibody, or antibody variant thereof or fragment thereof (e.g. antigen-binding fragment), is
an initial candidate dosage for administration to the patient, whether, for example, by one or more
separate administrations, or by continuous infusion. A typical daily dosage might range from about 1
mg/kg to 100 mg/kg or more, depending on the factors mentioned above. For repeated administrations
over sevengkdi@ysponiorgermieiiiendiriygracith® cotibitiyreotherisegtareny S da steimedingtiiea desired

suppressg}]f;,,qf %ﬁ?&ﬁj&@%ﬁ@qgi{i@ gHOW%V%Ehgt@ﬁ{b%tﬁﬁﬁ#% rﬁ@'[ﬁ\%?&%{fﬁ@‘ob%iésgm Thle
progress (0] er nitore al tecnni and ass n exemp ary
vcld bt o e R s e e e e it
dosed andf %@l@b&é}e@mfa aneihaeeobdivamnit et ydidmuselisisissr antided-anfidracior Bonsideration

in this coptamomcARiBRPaRievRaL gisardasihging Hxﬂﬁh@dmm@eaaé%u|§{$E@1’I%Iﬂmbbemmeated the
clinical condgﬁon of th |nd|V|t(%uaI pa lent rthve cause 0;% le §%r er Iﬁu %lte fdellver !the agent,
the meth5d D1 oemln?s ra |oh 'erzwsec Bl‘j’n% oPaoWnlnls ration, and hae]r a0 r%; 0'medical

practitionemncrﬁe@mm@tﬁaﬂ@Qsﬁbh@/é%rﬁ@gn@ @@fﬁeeﬁh@mnmeﬁwm eérraﬁmemereof or
fragmentéhgéﬁpjx{te&gaowtenﬁbgm@g@f@gﬁi@@&aﬁmaﬂmﬁé&tgyed will be governed by such

con5|deretﬁ , and |sl}}haen nelbm%1 Smoun heei%e/ ogrgventmgd Goaageft%ocr treat a disease or
disorder ntlbody Srantihs y variant't ere gmen hereo E(‘eg an gen inding fragment),

need not @@Et@gi OB '§ﬁ‘8lW‘fHNﬁdﬁtéﬁWﬁ‘%@%?WBP@&G&@@‘@U%@&@&%@ N&prevaht or treat the
disorder iRvRestiefndinhgiiectivenamaust@isustoSED Hyadsaeprids BRHesacBo¥niing antibody, or

antibody yatiagl beteol gL TRAeaERiead (4 0- Anidendinging LFQmMeNN pigasoLn the formuiation

the type of d er or treatment, an er factors discu ab ove ese are generally used in the
same dodggEeahef Gtk Anfrhir Rieripodvde s anipginB SRFE Y About from 1 to 99% of the
heretoforgdesdployed dosmgesr[@246fihenaibindeasioo pevidady matifintissthieFeotordd fragments thereof

(e.9. antigenshipdingragmanta) ot essat inveRRDCIJaGAFeaFin @ 85 pi target may

be used to treat complement-mediated disorders. These disorders are associated with excessive or

uncontroll&GbAAERISREBA2TIER 2RIt PINER R/ SHHIR MBHE 2 ARARB A UBHME ERPERSLImonary
bypass operatroms acidreggieemnentcd Siatio Nduastol ische mianTpipettfasrorriidloprimdgdasate myocardial

infarctionfrggeggyg%aﬁgr%eFQ&mqyrgﬁg&wQ%kag{@gh H‘Jﬂdfb{g @%ﬂ@@tprgan failure, hypobolemic

shock and intestinal ischemia. These dlsord§rs can also include disease or condition is an

inflammator Ponditior SERANE BEREAIN NG SRR RIEY s i eAERY 2RHUIRTEE Sratory distress
syndromentiepdg diztysisingriengtiyfacticoshucisirgetheranzisthenis, seagwdaindh-C1oHHE disease, sickle cell
anemia, WHQQ@Q&%%%’B@EM%H@@MO@@MQ@W@ 1heAisotlesmayhaitaresult of an
adverse drug1 reacﬁlon dru y%r ibLNL?S)'nﬂuceq-l\I&SELfIar leaka & ndrome 9L radio ragg*lic contrast
‘media allgrgyal?% %e“?w |mm diBase sucﬁoan%psr%%mlc Ut sagryt%ee er% us,

myastherﬁ&@r@[%orﬁ@uﬁﬁ‘aﬂa a?tﬁm,ﬁﬂ%w@fd%@a%@%ﬁﬁcm@ﬂ@@@ HelbifdsPS, aheplement
activationHyrRlsg mg@a{g%wﬂhﬁa&e@w&me&eﬂamﬁe@nﬂy Heere bas Qeeﬁpe stieng correlation

shown betwe n com9 (eerg r}t a%'e/n tgj n and cor ? ugch asn%ge rgla& 2 aenue%
degeneraP é]aﬁe(ﬂc retlno h an er |sc emia-rela 8{ Ies, chc?r

neovascd%Watlon (CNV)”@%R?@‘ d%emwﬁw&w%w%@&ﬁa@gmt%%bm Hippel-Lindau
disease, Bistplasswpisof thaieye:idbrniahRetoabYeiny Qcelusiondd BAIneomOR at least
neovasculgezafign. 3ad %“Paéﬂ Qy@CHiy] ?@”Q@x go FRd0stililasdolowing examples are

offered by way o jllustration an not by way lihitation. Commercia %/ available reagents referred to

in the ex%@ﬁ%é%ﬁ%&rﬁﬁ%%%mﬁm%@ IRt idntunfe<d c?c%e%@v@@ miiedted. The
source ofahasepelizoidenitiad émthaifolowjag exam plas sanasHurohghoy bt spEeificaton, by ATCC
cccessionsgis e AGeRa TG G nColeion AR RSB RS eI, Manassas,
VA 20110~ 2209. Example 1° Modification of Anti-Factor D Abs [0 48%4)0 identify modified anti-Factor
D antibodEETUENE \%ﬁ&%&%f@%ﬁ”ﬁ%tﬂ%&fﬁ?ﬂgqﬁﬁﬂeﬁ?@ 5“5%38 PR ARG ASHHERS) that would
have comamérciatiy desirrakl e tiar doterdtic sosvioth ias-bamdg emaityreugmigpdianufa c tetaigpand
productiop, %f%ﬂwﬁ’%?ﬁ élfeaée%lb( %9’3%?@@9%‘@&@8 O @el%‘?@d%rg%%éﬂ%aém&sh%wm was

used to generate modified humanized anti-factor D antibodies, and variants thereof, and fragments

thereof (95 HHIRSIRBIAGT RGNS FisfOrdd Eriate fredrny Gt igheRA&H ddRGHRs from
humanizeztrémtiiFactartii: Fabstioimms I1se(BECMIND0 andSE G HIDMNOUEdetpadiRely)ewere
subcloneghipig %?Xm%ﬁle%rﬁ&*ﬁfﬂi%@%ﬁﬂﬁ%e@'&ﬂ%@%ﬁﬁﬁ;%@%%@g|§ Hesations were
annealed to the resulting expression plasmid to introduce the site-directed mutations. [0249]Initially,
the variable heavy and light chain domains of humanized anti-Factor D Feb clone #111 were
subcloned into the plasmid pAEP1 (pAEPL1 is a plasmid for the expression of Fab antibodies in
E.coli.), with the subcloning resulting in the introduction of a valine (V) at position 104 (according to
Kabat numbering, see Figure 10) of the variable light chain domain. [0250]The subcloning of the
variable light chain domain domain of humanized anti-



Factor D Fab clone #111 into pAEP1 involved the ligation of two DNA fragments. The first fragment
was the pAEP1 vector in which the small EcoRV/Kpnl fragment had been removed. The second
fragment was an approximately 300 base pair EcCoRV-Kpnl PCR fragment generated from the light
chain plasmid for the humanized anti-Factor D Fab clone #111, using the following primers: 5 -
TTTOOOTTTGATATCCAGGTGACCCAGTCTCCATCCT-3' (SEQ ID NO: 67) 5' -
TTTCCCTTaG@TACCOTHGOOAKAC STRTARCGE SANAMCARTRCIS! (SFRQhKDINGR 68)siTihe subcloning

of the varialiedightehai d@@@i@pfiwrf@@ir%%i Eﬁczt@rawdcigna#&élééraa%aréﬁﬁ’el introduced a
valine (V) at pgsition é) ﬁ__éj\?cause c%srtron 1t0 |s,£2 r%% §Ids down trearg éthe restriction
endonuclEYEa IR oL rﬁﬂ@%gﬂ SHHieR R NS TS B M§HPchain domain of
humanizédckgmegfgictor D clone #111 into pAEPl and therefore in the backbone of the pAEP1 plasmid.

This resut@masmtermed}aéﬁe%ﬁ@@tdti% hergitdieiReasbioaasomidaRht2BcE b §85ddy he subcloning of
the variable heay %{\, domain o%é’namzed anti-Factor D .clone ﬁflll into AEPl 538 -VL involved

the |Igat|0?'P6PfV§ 8“%‘ NG q‘msﬁragm Enf'das %meo&:g T8N v%vé?gr in W?]ICh the small
BsiWI/Psp0%1%/&arfidtt H&d [54&n 5ROV, FHe. %@d%&@ﬁ@éﬁﬁ%%ﬁbﬁ?@ﬁlﬁiﬁ@@gm base pair

BsiwI- PSQQM&rBQ&%iH@Q@TﬁM g@@b@r@ad‘m@mﬁb%reewmm ®lasenil iy, the tmmanizerbanti-Factor

D Fab clo rlmers o o o

P N R R tenEe PS8 B BRIS %) #1666 11
GGGcc@?@Qﬁ?@@ﬂe@@r@ﬁ(@&ﬁﬁ@&@@e@ﬁ@m@%ﬁw@%@G POPRIHIP0T, MRRSiRGation of the
two DNA éragieasts restien tnetla@’epmm@bﬂmrehwnlartlaedxamdie@@rpﬁsﬁgbtenab@dya\wmnt 238 (also

heren el ip 23R 15,A5LS EIRSER 1,58 AR AR 2R Shpcloning of e

variable Irgefﬁ eavyc ain domains from humanized anti-Factor D #111, site-directed

mutagen&Tﬁ%%*@%@ﬂ"&bﬁﬁﬂ‘téﬁﬁwt@%fﬁw(@')‘?ﬂ%@%l%%‘(%’&?ﬁdﬂ@%%%‘éf%mberlng see
Figure 1) gbihecsasieing tresng chaid: @ Mugranited aritk;Aactot, Dl-ab amtibody anent 238 to a

9'utamate¢@% RIS DBRIR A ACY da ERR cotihed Laiiagtaithd dalsa Rerein referied to

as "238-1 the plasmid for humanized anti-Factor D Fab antlbomg/ varrant 238-1

(plasmid T5He RS referriererRodinens 3 mRATG PINE RGhaoH RREVISRIAPHSACIGE SPAB first
fragment veaisltleedp238 vostoisingmricimihe sritedeBsiwH RsipOMd firmg the grtiadcbesstirgmbved. The

second IragraBensan anpraximately 54ase R B3IV FSROMARIR igaARLgenerated from
the p238 plasmid, usmg the foIIowngrlmer

TTTGGGRPHERS PAREOREARRSTRAEREsior B Ao foorarteontjadios fSSMST9Y) 5 -
TTTGGGIT#8 GG CCEFRBTPEENEBETEABGNCADBE NSNDEARBCT %ﬂ(ISEXQ ID NO: 72). This

ligation of s, Mﬁﬁ%m&%re%t@dﬂe.mﬁkﬁm@sted’rwmed %beaﬁﬁﬁ% knd-ab antibody
variant 238-1 (? also her in refe d to gr rB éﬁ)&%(s)mld is herein r%%rﬁ] 10 as QZ%S 1 which

included tﬂeeér é’”diﬁfg& & it d?rdoafn Fa osifion % GRS R Gtation Was f\ound to
inhibit thecpartidgion SRIIRHNOT Qhé’gﬁmﬁé (&5] E%Vﬁﬁﬁﬁeﬁr@éd%ﬁmm%f@dl?@aﬁ‘ﬁmBody variant
238-1 to RHRAHABRARIATPRETY @13@’6 Qi ﬂl@&ﬁhﬁiﬂé@ﬁ@ﬁ@ing%@ﬂ@ KE998) inlD2 Bl urther

site- dlrecte]d J;C\;Eli?n rg%t% r%g%s&% may. 8%%8%&? methro meth On) %Vt[ra/é)tophan (W or Trp)

residues tO f)reven oxidation or t8rmu ale asparagine ( ESDI'S resi ues revent (?eamldatlon To

prevent tneq@ﬁ%ﬁ@mﬁc&raﬁeab@émeﬁ@%em%mhﬁew dﬁflﬂbﬁc‘i’@@‘%ﬁﬂ%d% #étHidnines (M
or Met), foy@xanipler ak@apians3dvehtie ight ehaimoeidicamitatast  dausiag ébrmrrlserg)amhich is
most similag in.size. and By ﬁrﬁP OE’o %?@%E&Pfd but acks SRH':L“{B&OE\‘?@HE Fb %fé'éema“"e'y

mutated to |so(feucrn ett et al., Pharm. Biotech

9:1-140 I% revent the
formation BPéidagmak e@f%@a?ﬂ%béﬂﬂfé’ﬁ@ﬁ%?ﬁz%féﬁamgﬁ@&d?rﬁb&ﬁﬂ%}ﬁ@s‘:%&‘ﬁ% 28 kﬁ-l) or Asn),
for examplgat pesidiangd andth v2rebibedighhchaintinpSEanroOR @r71 OtootHaebeatn: chain may be

mutated t92 mﬁowgw%&s%wfr&elgnﬁl% mestsURlBsaNemiGRIde Asaaaaine (rgden), of mutated

to alanine (A or Ala) or serine (S or ezé iIch are comimon substitutions at those posrtlons in other
antlbod|e§?m?r‘ﬁﬁ¥éﬁp"d§”'@t%ﬁ P& 2BiofeERiBnPE-1P40Ve1geB fyrovides a modified anti-
Factor D antibody comprising a light chain variable domain comprising SEQ 1D NO: 8. For

example, the invention provides a modified anti-Factor D antibody comprising a heavy chain

variable domain comprising SEQ ID NO: 20 and & light chain variable domain comprising SEQ
ID NO: 8. For example, the invention provides a modified anti-Factor D antibody comprising a
heavy chain variable domain comprising SEQ [D NO: 21. For example, the invention provides

45



[0254]Figures 1-2 shows the variable light chain domain and variable heavy chain domain sequences
for humanized anti-Factor D Fab antibody variant 238 (SEQ ID Nos: 6 and 18, respectively) and
humanized anti-Factor D Fab antibody variant 238-1 (SEQ ID NOs: 7 and 19, respectively), Figure 4
and Figure 6 show the light chain and heavy chain sequences (SEQ ID NOs: 47 and 54, respectively)
for humanized anti-Factor D Fab antibody variant 238. Figure 8 and Figure 10 show the light chain and
heavy chaimsdijeencés{Sa® NGl @nariei®3a iabpeutinelglidbleriomain zothairirE &EGrD Fab
antibody ygsiant 23&sbriBROBIBIAGC AT RBe Weathafiity-Af FuiRAD 2edHAY-EasiALRy Rab antibody

variant 238 to human Fa tor D as well as affi ized anti-Factor D full-length mAb version of
clone #11 ?H&ﬁ“&#ﬂi@ﬂ ﬁ@@ﬂBrC%r\Sie%g%%b?éw%%q negrelp hffgehr?'endv oﬂ%%e ; %‘ Or "anti-Factor

D full-lengeémprisin® $£QIP H@n&an%@wplea&t@rwﬁlpwgmdmﬂz@flwmmé@)ommanized

anti-Factoibbb@Pcariphery yaéawsr%a& RS ohuareaisadestesan mhedn@momtkempi&ion assay
(Figure 1JﬂZ to assess the, nh|b|t|o tageror%verggttéwa ee. Exar R{ R Exambple 2: AP
d-antis

Hemolysis ASSEY Bﬁgbﬁ% Fo%%g fion ofmo a or I’ Ab: WereiaePermlned using

hemolyticdpmiitiermassag §§i@dfﬁi@ d@pl%ﬁé@’?ﬁﬂ?ﬁﬁ’n BeinveRE Biattieamnaniies e5ée Example 3
betl)%W) Him&lv@%aﬁs@wmm@rﬁgrm@sdwlawalai%&ﬂﬁ@rmmmwattﬂmautbleamamay/acltivity,
rabbit eryt roc, 0 S é/@%w 3 e 109/m
Inhlbltors ﬁg' Viéﬁiﬁgg{rl':grmsgsp n%? gWere nﬁl@e ﬁw Eé(%@éid% I\ﬁ%&qﬁﬁgﬁi ei\/IgCIZ
Complem@ﬁt tﬂﬁa@fﬁh[:\%@?lﬁlﬁﬁf@@%ﬂﬁ@&ﬁ’&ﬂléﬁ‘%ﬂ‘@fﬁ%ﬂ@?@&%éﬁ SBMATE(EE §F6ld any
complementhegctdmtips xeongh, the ielasticabpatidvesey)ntCifap betiFa3obdiltiedil 3HpMGWE). After a
30 minute, 'P@H%BRW%J@% ﬁé‘lp%ﬂb’r' Sné%%@' IS'Y%lPl m%%@glﬁb\’ge{r?e%%ﬂo‘iﬁ’ SHRRERe reaction

and samples were centrifuge 5 min at Hemolysis was_determined in 200 gl supernatant by

measuring ReBiasERtsTac LD ﬁﬁ%’%‘&(&%@é’sﬁ‘ﬁpﬁé@%ﬁ e, BripkmenRANGeRIeERNR Hrtlabsence of
the inhibitidr NO238 Hrig) a gt cissiowsrithiebtioome of duarpesirpe s EMHERKCtorD Falexdonde#bzl (1IC50 = 4.7

0.6 nM), %QQN%H &%U &@%&B@Pa%m%% 2 60&;@6?%@19% ndified-aptizkagar D Fab 238-1

(IC50 = on alternative path Vl\:']%(?é hemolysis using rabbit red blood cell hemonS|s assay

using Cl&%ﬁ'l’éfé’ﬁ”ﬁﬁﬁﬁr?ggr eSS AR R Y BdResTEC @R iman fH") (from
CornpTedfgcamvdDaamntitelyc oprotising 2 gk gpdi 0dyia hiddeies: Eommplegiﬁml@m&rﬂ@lyﬁw of

anti-Human fEa0lote kaih i BlaGiges &%é&}émsﬁu@m&fﬂw ing, ehiiman Factor
D (Advanced esearch, Inc.) to i bbg difi H&:factor D F? edZ erein referred to as
258" S BRI TS M A Ly A LGNS 36T AT E AP PEHRERTS ot
BiaCore 30002118 BraCammatethiisventien ordestrenverdiied antFabisop BrentbasyisasbesinBiaCore
3000/8ia@@f@amlﬁe§%emﬁtm%m@@m wekdose i 8ashulastrameBhithe data from the

separate ex§)egéments (Wl%r % z,{e(rzl ag%(l)(énectl% consta J ?? Fﬂame klnetlc constants were averaged
to get the VAILEE oW 1 Table 2 Al ernatlvei’g/ Kirtete. % cons?arﬁs ?orablndlng of human

Factor D frayoeitassatedisy W}ﬁﬁ%lﬁ%ﬁﬁ@?lﬂjﬁﬁaﬁ’%@ B’%ﬁﬁeé@@ﬁﬁg #7e-BATRAG of the mADb or

Fab, maVMEmapsmﬂlwrwr@ﬁw@m.fﬁ\@eiaar@ti@m&:amdmgﬂgr@ &Qommﬁiag & Mg&tl2) and/or may
be measurﬁd usm |ff rent bindin :F:)Uf g%‘uppolréga%B umamf d antl factor D full-length
to as

mAbversmr?'ofcfone fo erelnr referre or "anti aictor"B’?u chm %\% 234" or

human|z§@@ﬁﬁd@é@t5ﬁ®f®4€%‘?ﬁ3ﬁ%92§ﬁ‘9 aRRSHIsEhaiRalpale fprﬁ%*ﬁdlﬁ’ﬂ‘i‘?&ﬁtﬂﬁ FFESHmAD or
Fab were nDmahiRze dda@as) the-eospihgpisnipesstastiase ﬁmmﬁumm@dmmfm@wactu rer. The

density of e SqPBa-Es malisisd b adusting e conceniialion @ Al A ARINISEIRALAD o Fab

solutlons att etot sigha atin ndln of uman factor D was een 50 and 150
resonancé“ﬂﬁ'if@d(ﬁfl‘j')':%\‘ﬁ@'rQéﬂ%ﬁ@%@@@l%@?ﬁ?ﬁ&ﬁ‘ﬁﬁYW&oﬁ% RrRLEttFERbnal
groups onthe2sensbs difipavairevbiatie ddoyainjectiprisofeltahdiandined. For example, the

invention provides a modified anti-Factor D antibody comprising a heavy chain variable
domain comprising SEQ 1D NO: 27. For example, the invention provides a modified anti-
Factor D antibody comprising a light chain variable domain comprising SEQ 1D NO: 15. For
example, the invention provides a modified anti-Factor D anfibody comprising a heavy chain
variable domzin comprising SEQ 1D NO: 27 and a light chain variable domain comprising SEQ
ID NO: 15. For exampie, the invention provides a modified anti-Factor D antibody comprising
a heavy chain variable domain comprising SEQ 1D NO: 28. For example, the invention
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2. Kinetic Analysis [0261]Binding experiments were conducting by injecting 60 pL aliquots of a series
of human factor D solutions varied in concentration from 500 nM to 0.98 nM in 2-fold increments. All
samples were diluted in running buffer composed of 150 mM NaCl, 0.01% Tween-20 and one of the
following buffer components: (a) pH 7.2 (10 mM HEPES (4-(2-hydroxyethyl)-1-

piperazineethanesulfonic acid); (b) pH 6.0 (10 mM MES (2-,[N-Morpholinolgthanesulfonic acid); or pH
5.0 (10 mivpseeRmmasiiedentirraciihl AatbySADBISIAGR Laki Biedn¥raBIe {aBaRonitored for 10
minutes fesrea@ngEranb aldn of Runeasrakich®itestedn Pheveignalnisdifisorgréfyabderved for

injection of ¢ SAme SANlIANS.aveEA relErERReRlL(r biana Imnecbioshed) yias sunigagted from the

sensorgram. Betwee sorgra e surface was r%generated by injection of 3Q pL of 4 M MgCI2 to

cause diEHEaRsRRe AP CRAPEERE SE R ARG bR PRG-I BYIYRE RRYISSE? A control
sensorgramdiecoeded-tatin R etitiod§ buffersmiyaheavihehsiensoiable psusfacomeasisgliiFdeted from the

human fagtor 3 s %;ﬂrgs t Al¥aRA LY RANURRA JoFISRsiompssAKding to a 1:1
Langmuﬁﬁ)@hg?ﬁgpr%z%ge uéﬁé%?ﬁ%@ﬁﬁa%ﬁﬁ i%ﬁ]vaéavgl. Kine%%fgnd affinit con%tqgnfscgare provided

| Ug
in the TalE BB BRI FHRITYISHHIES S s ASY SR RICA IR W ELLFESdh-rates that
are too fasb(iddi-Fakiessarsiberyrampiing 40eMy (SaifswenasiationaalcBiodhianSE8E? 181

(2006)). N@P@g%nﬁi@@%&%v%&%%ént&*aﬂq;vii«ag(wsmm@; (r LthéMYampiogiied Anti-factor
D Fab 23%\/%!15’(?%1030]{&(12% %Afr%'ggnxe%(t)%? s EL!J_| a?ﬁ;gl;-'éb?:%gro% agmji‘éb()c)gtjgls (%85 gntigen-binding
fragments),
[G150] In one embodiment, the invention provides a polypeptide comprising the
following amino acid sequence:
X VQLVQSGPELKKPGASVKVSCKASGYTETNY GMNWVRQAPGQGLEWMGWINTYTGETT
YADDFKGRFVFSLDTSVSTAYLQISSLKAEDTAVYYCEREGGVX X, WGQGTLVTVSS (SEQ
ID NO: 74), wherein X; is Q or E; Xz is N, A or Q; and X3 is N, A or Q. In one embodiment, the
invention provides a modified anti-Factor D antibody comprising the following amino acid
sequence:
X VOLVOSGPELKKPGASVKVSCKASGYTFTNY GMNWVRQAPGQGLEWMGWINTYTGETT
YADDFKGRFVFSLDTSVSTAYLQISSLKAEDTAVYYCEREGGVX X.WGQGTLVTVSS (SEQ
ID NO: 74), wherein X, is Q or E; X, is N, A or Q; and Xz is N, A or Q. In one example, the
invention provides a fragment of said polypeptide.
[0151) in one embodiment, the invention provides a polypeptide comprising foliowing
amino acid sequence.
DIQVTQSPSSLSASVGDRVTITCITSTDIDDDX XsWYQQKPGKVPKLLISGGXsTLRPGVPSRF
SGSGSGTDFTLTISSLQPEDVATYYCLQSDSLPYTFGQGTKXLEIK (SEQ 1D NOC: 73), whersin
Xeis M, Lorl: XsisN, Aor Q; Xsis N, S or A; and X7 is L or V. in one embodiment, the
invention provides a modified anti-Factor D antibody comprising the polypeptide comprising
the following amino acid sequence:
DIQVTQSPSSLSASYGDRVTITCITSTDIDDDX X WYQQKPGKVPKLLISGGXsTLRPGVPSRF
SGSGSGTDFTLTISSLQPEDVATYYCLQSDSLPYTFGQGTKX-EIK (SEQ 1D NO: 73), wherein
XqisM, Lork Xsis N, AorQ; Xsis N, S or A; and Xz is L or V. In one example, the invention
provides a fragment of said polypeptide.
(0152} in one embodiment, the invention provides 2 polypeptide comprising an amino
acid sequence selected from the group comprising SEQ 1D NO: 18, SEQ 1D NO: 19, SEQ ID
NO: 20, SEQ ID NO: 21, SEQ 1D NO: 22, SEQ ID NO: 23, SEQ 1D NO: 24, SEQ 1D NO: 25,
SEQ ID NO: 26, SEQ 1D NO: 27, SEQ 1D NO: 28 and SEQ ID NO: 29. In another
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Modified Anti-factor D Fab 238 8.49x108 1.41.7x104 1.4x1042 (pH 7.2; 30001A100) (1.4 pM 0.5)
Modified Anti-factor D Fab 238 1.9x106 3.6x104 0.19x10-6 (pH 6; 3000) (0.19 nM i 0.01) Modified
Anti-factor D Fab 238 1.2x106 0.02 12.3x10-6 (pH 5; MOO)

embodiment, the invention provides a polypeptide comprising an amino acid sequsnce
selected from the group comprising SEQ 1D NO: 6, SEQ ID NO: 7, SEQ iD NO: 8, SEQ D
NO: 9, SEQ ID NO: 10, SEQ 1D NO: 11, SEQ 1D NO: 12, SEQ 1D NO: 13, SEQ 1D NO: 14,
SEQ ID NO: 15, SEQ 1D NO: 16 and SEQ 1D NO: 17. In one example, the invention provides
a fragment of said polypeptide. '

[0153] in one aspect, the invention provides a modified anti-Factor D antibody,
wherein the light chain domain comprises the sequence of SEQ 1D NO: 47. In another aspect,
the invention provides a modified anti-Factor D antibody, wherein the heavy chain domain
comprises the sequence of SEQ 1D NO: 54, In one aspact, the invention provides a modified
anti-Factor D antibody, wherein the light chain domain comprises the sequence of SEQ 1D
NO: 61. In another aspect, the invention provides a modified anti-Factor D antibody, wherein
the heavy chain domain comprises the sequence of SEQ ID NO: 83. In one example, the
invention provides a fragment of said anti-Factor D antibodies (e.g. antigen-binding
fragments).

[0154] in one aspect, the invention provides a polypeptide comprising the sequence of
SEQ 1D NO: 47. In ancther aspect, the invention provides a polypeptide comprising the
seqguence of SEQ ID NO: 54. In one aspect, the invention provides a polypeptide comprising
the sequence of SEQ ID NO: 61. In another aspect, the invention provides a polypeptide
comprising the sequence of SEQ ID NO: 63. In one example, the invention provides a
fragment of said polypeptide.

[0155] In one aspect, the invention provides a modified anti-Factor D antibody of
humanized anti-Factor D #111, wherein the variable light chain domain comprises the amino
acid sequence selected from the group consisting of SEQ 1D NO: 6, SEQ ID NO: 7, SEQID
NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NC: 13, SEQ
ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16 and SEQ ID NO: 17. In one exampie, the
invention provides a fragment of said anti-Factor D antibody (e.g. antigen-binding fragment).
[0156] In one aspect, the invention provides a modified anti-Factor D antibody of
humanized anti-Factor D #111, wherein the variable heavy chain domain comprises the
sequence selected from the group consisting of SEQ ID NO: 18, SEQ ID NO: 19, SEQ 1D NO:
20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, 8EQ
ID NO: 26, SEQ 1D NO: 27, SEQ ID NO: 28 and SEQ ID NO: 28. in one example, the
invention provides a fragment of said anti-Factor D antibodies (e.g. antigen-binding
fragments).

[0157] In one aspect, the invention provides a modified anti-Factor D antibody of
humanized anti-Factor D #111, wherein the light chain domain comprises the sequence of
SEQ ID NO: 47. In another aspect, the invention provides a modified anti-Factor D antibody

of humanized anti-Factor D #111, wherein the heavy chain domain comprises the sequence of
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(22.3 nM 2) Anti-factor D full-length mAb 234 1.9x108 1.3x104 0.7x1042 (pH 7.2; A100) (0.7 pM
0.04) Anti-factor D full-length mAb 234 9.510x106 1.31.7x10-3 1.1x1042 (pH 7.2; 3000/A100) (1.1 pM
0.6) Anti-factor D full-length mAb 234 2.8x106

SEQ 1D NO: 54. In one aspect, the invention provides a modified anti-Factor D antibody of
humanized anti-Factor D #111, wherein the light chain domain comprises the sequence of
SEQ ID NO: 61. in another aspect, the invention provides a modified anti-Facior D antibody
of humanized anii-Factor D #111, wherein the heavy chain domain comprises the sequence of
SEQ ID NO: 683. In one example, the invention provides a fragment of said anti-Factor D
antibody {e.g. antigen-binding fragment).

[0158] In one aspect, the invention provides a modified anti-Factor D antibody of
humanized anti-Factor D #111, wherein the variable light chain domain comprises the
sequence of SEQ 1D NO: 6 and the variable heavy chain domain comprises the sequence of
SEQ ID NO: 18. In one embodiment, the invention provides a modified anti-Factor D antibody
of humanized anti-Factor D #111, wherein the variable light chain domain comprises the
sequence of SEQ ID NO: 7 and the variable heavy chain domain comprises the sequence of
SEQ ID NO: 19. In another embodiment, the invention provides a modified anti-Factor D
antibody of humanized anti-Factor D #111, wherein the variable light chain domain comprises
the sequence of SEQ ID NO: 8 and the variabie heavy chain domain comprises the sequence
of SEQ ID NO: 20. In another embodiment, the invention provides a modified anti-Factor D
antibody of humanized anti-Factor D #111, wherein the variable light chain domain comprises
the sequence of SEQ ID NO: 9 and the variable heavy chain domain comprises the sequence
of SEQ 1D NO: 21. In another embodiment, the invention provides a modified anti-Factor D
antibody of humanized anti-Factor D #111, wherein the variable light chain domain comprises
the sequence of SEQ ID NO: 10 and variable haavy chain domain comprises the sequence of
SEQ ID NC: 22. in another embodiment, the invention provides a modified anti-Faclor D
antibody of humanized anti-Factor D #111, wherein the variable light chain domain comprises
the sequence of SEQ ID NO: 11 and the variable heavy chain domain comprises the
sequence of SEQ ID NO: 23. In another embodiment, the invention provides a modified anti-
Factor D antibody of humanized anti-Factor D #111, wherein the variable light chain domain
comprises the sequence of SEQ ID NO: 12 and the variable heavy chain domain comprises
the sequsence of SEQ 1D NO: 24. In another embodiment, the invention provides a modified
anti-Factor D antibody of humanized anti-Factor D #111, wherein the variable light chain
domain comprises the sequence of SEQ 1D NO: 13 and the variable heavy chain domain
comprises the sequence of SEQ ID NO: 25. In another embodiment, the invention provides a
modified anti-Factor D antibody of humanized anti-Factor D #111, wherein the variable light
chain domain comprises the sequence of SEQ ID NO: 14 and the variable heavy chain
domain comprises the sequence of SEQ ID NO: 26. In another embodiment, the invention
provides a modified anti-Factor D antibody of humanized anti-Factor D #111, wherein the
variable light chain domain comprises the sequence of SEQ 1D NO: 15 and the variable heavy
chain domain comprises the sequence of SEQ [D NO: 27. In another embodiment, the
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2.2x104 .08x1e (pH 6; 3000) (0.08 nM 0.01) Anti-factor D full-length mAb 234 2.2x106 2.0x10-2
9x10-6 (pH 5; A100) (9.0 nM 1.0) Example 4. AP Hemolysis Assay with Varying Factor D
Concentrations [0262]Biological function of modified anti-Factor D Abs, including anti-Factor D Fab
238, were determined using hemolytic inhibition assay using Clg-depleted human serum and BiaCore
analysis (See Example 2 above), in the presence of three serum concentrations of Factor D.

[0263]C Liperniieneacbridesansediias @8rhporerdh padbady ddvmrerizedfant tarioBREh'd.membrane tissue

from eyesupbrMBdatiems (ghiainad Jbraig bompetebointion eids tesEQlBye: stitdte.Cleveland,
OH) Werevgna%/ Cﬁéja{,n gua titative ELII%ésf r F%ctor De(og$é)£lw ng (c]on%%%trgtion of Factor Din
the C1qg- depfa Riwas nl\ﬁ Ereas the Jever in vitreaus fluid and Bfueh's membrane tissue

from AMpatdmeivis m@m.erﬁw@m@m@@m arttbyciopBATHOGUTHESNESd@DFD ELISA was
performedyddibuiting antishRIAM@B variable light chain domain comprises the sequence of SEQ 1D

NO: 17 and the variable heavy chain domain comprises the seguence of SEQ ID NO: 29, In
one example, the invention provides a fragment of said anti-Factor D antibodies (e.g. antigen-
binding fragments).
[0159] In one aspect, the invention provides a modified anti-Factor D antibody of
humanized anti-Factor D #111, wherain the light chaln domain comprises the sequence of
SEQ ID NO: 47 and the heavy chain domain comprises the sequence of SEQ 1D NO: 54. In
one aspect, the invention provides a modified anti-Factor D antibody of humanized anti-Factor
D #111, wherein the light chain domain comprises the sequence of SEQ ID NO: 81 and the
heavy chain domain comprises the sequence of SEQ ID NO: 63.

3. Affinity and Biological Activity of Anti-Factor D Antibodies
[0160] The invention herein includes antibodies, and variants thersof or fragments
thereof (e.g. antigen-binding fragments), having characteristics identified herein as being
desireable in an anti-Factor D antibody. Antibodies, and variants thereof or fragments thereof
{e.g. antigen-binding fragments), having characteristics identified herein as being desireabie in
an anti-Factor D antibody, may be screened for inhibitory biological activity, for exampie in
vitro or in vivo, or by measuring binding affinity.

a. Affinity

[0181] To determine whather an anti;Factor D antibody, and variants thereof or
fragments thereof (e.g. antigen-binding fragments), bind to the same epitope on human Factor
D bound by an antibody of interest (for example, those antibodies which antagonize Factor D
activity), a cross-blocking assay may be performed (Antibodies, A Laboratory Manual, Cold
Spring Harbor Laboratory, Ed Harlow and David Lane (1988)). Alternatively, epitope mapping
may be performed to determine whether an anti-Factor D antibody binds an epitope of interest
{Champe st al., J. Biol. Chemn., 270: 1388-1394 (1985). Antibody affinities, for example for
human Factor D, may be determined using standard methods, including those described in
Example 3.
[0162) In one aspect, the invention provides anti-Factor D antibodies, or antibody
variants thereof, or fragments thereof (e.g. antigen-binding fragments), that compete with a
murine anti-Factor D antibody and/or humanized anti-Factor D antibody clone #111, and/or an
antibody comprising variable domain or HVR sequences of humanized anfi-Facior D antibody
clone #111. Anti-Factor D antibodies, or variants therec!, or fragments thereof (e.g. antigen-
binding fragments) that bind to the same epitope as a murine anii-Factor D antibody and/or
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complement factor D goat polyclonal antibody (R&D Systems, Minneapolis, MN) to 1 ug/mL in
phosphate buffered saline (PBS) and coating the anti-factor D polyclonal antibody (R&D Systems,
Minneapolis, MN) onto 384 well ELISA plates (high-bind plates; Greiner Bio One through VWR
International, Bridgeport, NJ) during an overnight incubation at 4C. After washing 3 times with wash
buffer (PBS! 0.05% Tween-20), the plates were blocked for 1 -2 hr with PBS/0.5% bovine serum
albumin (BSpanTRdSeibasicothenivedpatpadidrepdformantibpfysameiaienaireid AR Brbital
shaker. AgtareasshGaresaff ingtenReCamplement Jrachnplogye Wct 1 Taterisbepagivas prepared in
PBS/0.5% 0.05/0, Tween20 aver g ran 8- 0 . | samples pre-diluted
to quantit; E%ﬁ\{[he higw, %?d? rgn%%f{)nv?/nér%’eg%%?%it#ﬁe%%%%r cu%e%\%freeqh%%@ C(%q-depleted
human serbihedyFiardhemebabismindnaiaosryeleet AEnbRiiBapeiodaln FREWENE dituted using
Assay DilugintyRBihe/ 4hfi36dB 2\ G fiffrdgreent® Orciiite) théoblecking etepidhelqatesoiese washed

d the di ' b . ' . d d
conrols vl S B B e IReaEE ashed, and

controls were added and incu

bound faci6He a8 aERR-TEedBERG B2E5 BIntametiBRfoPRRRTA DR GRYREHPSTRSIELr HHonoclonal
antibody (kjpnen8f vetidic prockiced atiGenentasin, \ditidsd doB25frgnalnfoltmwed-BycoBD min
inCUbatioréX\’%Bd%t.r%p@]\g@%ﬁ%f@%ﬁﬂ%Jﬂ%@é@ﬁﬁ@s@%ﬁ%@ni@@%%ﬁﬁﬁﬁr@%i%i@eCh’

Piscataway, NJ), diluted 1/10,000 in Assay Diluent. Following a final wash step, tetrarnethyl benzidine
(Kirkegaafer® PUASPRAMIRESPRBENR):, Gaithersburg, MD) was added, and color was allowed to
develop foe 549 7 min.!T beereattioimesis Stoppediby pheidesltioardtPRadbpRasphodic acid. The optical

density wag:ieag Ksiae: ENCIORIRR S RS (4RA AMNAPG IB LriBRNas)F a0 he3pmRlRty
concentrations were calculated from four-parametey fits of tt]e stf:\ndfjg (fé"v >y Tﬁpe mlnt
k e TR A

quantifiabf &SR A IPR LGB T %?QW?;R ROt NG ahd aﬁ%\%elglggf%n;amples
were 780 pg/phtaiehizdiniinvhachdierioa)tindy1s6 pjfinty of 1he dnmanicandidion ardggeictively.

[0265]In ardeptedeterptisrdheHsrthgnd ddnsetvaluesiurighibiomodite aliernatbemenrapement
pathway S|$@%]?odlfled %lél- actor D Fab 238 in “QE?Q{FS ce igg éactpr D conceqtrat ions similar to the
an S mé

concentratiGHY SPFALRPRCHEBRARECR HFSEDE At Brih Menbh & fRies from eyes of AMD

patients, theenéenalieiiigssaijagme PafferinaatbiagsdipaibpiExderplafigesikigdi®s Clg-depleted
serum (9.7 4yMdagtor D) or using 10% Clqdepleted serum supplemented with additional factor D

(CompTe achieve factgr D concentratigns. representing.the mean 16.20 r?t' rthe mean + 1 SD
(26.5 nM)?é?)n entratio?? SBg%WeB ?%O\ﬁ rcgzgtljg1 it %ngrh%oc\'%s? em a}r'aFr(?g t?ssu%lslgr% ’ggles of AMD

patients. Datgedenar g iessnat sdorbrthemenaiisnbatetyinftie apdrtddF aseithiBior (Figure 12).
The concemiratiionmobamtohaatos PabahgiaéntaLBigbDYs anek8d Yoinhibitioe afithet hedanlytic reaction

(IC50 a“dz'.?@ﬁ%vg%?%gﬁwgﬂb%%wgla\a%rﬁﬁq@_%gmieﬁimgﬁef%ﬁ@caagﬁ(s.  SHPRUTIRILS A R-inear

regression o nhibition curves using a four-parameter fit mo aleildaGraph, Synergy Software,

Reading, PRPOrMEhioTaP et e fE60 R Qo5 081 re8 Sl SR R &R FAfon of Factor
D were alsightaleidaiachbld ecavanagel KealyamnadtGa0alsduisrairoimvolamratics anteFsutwD in Table 3.

Table 3 IGRbaAY H0SLIOLANIE BERNEYAPIAGRL B fprentalian sith el banipRdsab (238-1)
IC50 IC90" nM Molar ratio (IC50/fD) nM Molar Ratio (IC90/fD) 9.7 (nM) 4.4 1.5 0.454
(e.g. antigen-binding fragments).

[0166] In another embodiment, the invention provides an anti-Factor D antibody, or
antibody variants thersof, wherein the bivalent affinity of the antibody to Factor D (e.g., affinity
of the antibody as an igG to Factor D} is greater, for example at least 1-fold or 2-fold greater
than the bivalent affinity of a chimeric antibody {e.g. affinity of the chimeric antibody as an igG
to Factor D), comprising, consisting or consisting essentially of a light chain variable domain
and heavy chain variable domain from a murine anti-Factor D antibody. [n one example, the
invention provides a fragment of said anti-Factor D antibodies {e.g. antigen-binding
fragments).

[0167] In another embodiment, the invention provides an anti-Factor D antibody, or
antibody variant thereof, wherein the affinity of the antibody in its monovalent form to Factor D
(e.g., affinity of the antibody as a Fab fragment to Factor D) is 20 nM (20x10® M) or better. In
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14.0 1.0 1.443 16.2(nM) 10.2 0.8 0.630 38.0 11.0 2.346 26.5 (nM) 23.9 5.0 0.902 72.6 4.8 2.740
Example 5: Duration of Inhibition of Alternative Pathway Complement Activation [0266]The simulated
duration of inhibition of the alternative pathway (AP) complement activation in a human eye using a
single intravitreal (IVT) injection of anti-Factor D Fab 238 at a 2.5 mg dose (assuming a half-life (t112)
of anti-Factor D Fab 238 of 11.5 days, based on interspecies scaling from the rabbit), was measured

(Exampleaigiharnsipdimans ditdnyeiiop K5 SR 3ty aTAT B PRitqdnPoRRiRgRY ¥Rialitreal dose of
Fab 238 ithénsoh aneisatppdmviniiermbhihtlibdy e a&im&i&ﬁh&;hﬂblﬁecﬂfr&m(bl@a@ﬁh@ Bab 238 in

e e DalLils of SRU ARG SHLRIBRIS AR SRGHEEL T IAE (hallipl 2eaiand e

rabbits were admin stered a sm Intravitre se o in each eye. Vitreous humor and

retinal tis@TRPSAMBREshFdrEarHNB B dRSATDR 59@9%ﬁ?gﬁé@pébﬁig@%rﬁ%ré?rﬁf@ﬁﬁﬁals at the
following timepivitis; siainroites aintdh &Yy anitk M6ohovrie(hfoths anffaletsrad @agh afitite séttimmepoints) and

one animal gl e00ke g aamplesRl BisIMeRaINDAAE ARl pABbaYrs (=4 samples at

this tlmepom he concentrations of F 8 in the ocular matrices were measured in a factor D

binding EETSRISBBIHHE VRIS PifR8 PERLERFRIIA aiiRCd kA EHy Y ¥ARARIWERL analyzed to
estimate pharatatekiittity pattametbodgimiatesusiaigd vavapbated Bipmaeftiniitiefitre IV bolus input

model (Moglals 701 YONOIINRT & YEISIgNS; zésnw?m@m PQBLen, Mowai View, CA) to

provide one estimate of terminal half-life (T112 The retl%l?ga] rtition %/oeff lent was
calculate FBLIAE RN SH IYEUBR ARV |ﬁrt ¥o%% (#HBP V&% ded for all eyes
at all timepbants, dredatiiaity e tial 2otdRY. iT He PC palanideorstior adtoe BUs -buritnitvefdhscaled to human

using the $aIBS:S %%"51@59 &&hsew&%m)@mmﬂmamﬂh@wa%@yﬁ 8 aﬁgwaed to have a V1 of
4 mL, the ratio f half-life,in the human to the l}gblt IS BSS to be roduci e;tlmate of t112
Ve oA

in human‘?ﬁ1 3 85§7§ @rW‘éeBﬁlS'ch fiieé8 rvi re'gu ycghg "Shd TEIRAl tissue

concentratioereinshe affigtior thetanébady in its monovaient form o Factor D (e.g., afftnaty of the
antibody as a Fab fragment to Factor D) is 0.5 pM (0.5x10" 2 M) or better. In one example, the

invention provides a fragment of said anti-Factor D anﬁbodiesl(e.g. antigen-binding
fragments).

[0168] . in another embodiment, the invention provides an anti-Factor D antibody, or
antibody variant thereof, wherein the affinity of the antibody in its bivaient form to Factor D
(e.g., affinity of the antibody as an IgG to Factor D) is 10.0 nM (10.0x1 0 M) or better. In
another embodiment, the invention provides an anti-Factor D antibody, or antibody variant
thereof, wherein the affinity of the antibody in its bivalent form to Factor D (e.g., affinity of the
antibody as an IgG fo Factor D) is 5.0 nM (5.0x10° M) or better. In another embodiment, the
invention provides an anti-Factor D antibody, or antibody variant thereof, wherein the affinity
of the antibody in its bivalent form to Factor D (e.g., affinity of the antibody as an 1gG to Factor
Dy is 1.0 nM (1.0x10® M) or better. In another embodiment, the invention provides an anti-
Factor D antibody, or antibody variant thereof, wherein the affinity of the antibody in its
bivalent form to Factor D (e.g., affinity of the antibody as an igG to Factor D) is 0.5 nM
(D.Sx‘iO“g M) or better. In another embodiment, the invention provides an anti-Factor D
antibody, or antibody variant thereof, wherein the affinity of the antibody in its bivalent form to
Factor D {e.g., affinity of the antibody as an IgG to Factor D) is 5.0 pM (5.0x1072 M} or better.
in another embodiment, the invention provides an anti-Factor D antibody, or antibody variant
thereof, wherein the affinity of the antibody in iis bivalent form to Factor D (e.g., affinity of the
antibody as an lgG fo Factor D) is 2.0 pM (2.0x107"% M) or better. in another embodiment, the
invention provides an anti-Factor D antibody, or antibody variant thereof, wherein the affinity
of the antibody in its bivalent form fo Factor D (e.g., affinity of the antibody as an IgG to Factor
D) is 1.0 pM (1.0x10™ M) or better. In another embodiment, the invention provides an anti-
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Vitreous Concentration = (DoseNi)*exp([-In(2)/tv2]*time) Retinal tissue Concentration =
(DoseNi)*exp([-In(2)/t621*time)*(retinal partition coefficient) [0269]In Figure 13, the graph was
produced for a single ITV dose of 2.5 mg/eye, and represents time from t=0 to t=112 days. 1C90
represents the concentration of Fab 238 that produces a 90% inhibitory effect in the hemolysis assay
performed as shown in Example 2 and 4 in which 10% pooled human serum was supplemented to a

Factor D Eeatsertranibadyr eeantivedy vadans $28/easunaras [oefindgal Memibad. rdtompare to the
retinal & %t@%f@ﬂﬁ&‘@ﬁ&@&qn?ee 3.meiarneTIRsSIDBYR ESICM WastsloaesSn gsths flowing equation:

100 = 383 2 olgsll M Of A 298 7 0ROD AAMA MU CORLIBINI <3818 rolesil)

(50 x103 &rams/mo ram own In Figure 1? the "days
above IC%BW%%%Eﬁat@ﬂ%@tﬁé“ﬁﬁﬂ)ﬁﬂ%ﬁﬂWe the vitreous or retinal concentration would be
predlcted[t;mg above hanigistleaiiediaaingte I?Nézdtwe;ﬁ@dﬁmag/aywamdwambseyvad as the point

where the 5&# %%guﬁ‘?%&svmersmﬂg%%gm%@ %@Jaleﬁtw&fmo faaﬁgsﬂe VT

|nject|on O actor 238 was estimated to |nh com@ ment activation Igt e retinal

tissue for @Egeﬁ?"&ﬁdmt%aaﬁ%d&ﬁﬂ ?rfﬂ%fRﬁQ‘BSﬁg%ﬁﬁ?B?’ for istheseaibetdY @54 0THE dashed line
in Figure 4a3dshews tiiessimiiistie draatbiractoniddiabn? 3Becaneatitnaiiondasdhe wittie®arsohOmor following

intravitreal, Ao %ﬁran%bd}' gra%le%%mﬁmfﬁ e %ﬂ%&ﬁégmé&g%&%ﬁswa@fab 238

concentration in‘the retinal tissue foll owing intravitreal administration. The difference in the

concentra8h 1R FREIARG s RTIRBr A e rARiRadysX @ TobHaemRH N AT ihERMERR f8tinal tissue
partition codfficient #2860 okh&r. Wo Afsy R0Rbambther totdlcdiiog radimriistertohtpr thiglsstemous humor

will have ageassig hedrisg! yﬁ§%&%@%@§%@&'%&@éﬂ%@rwﬂhmwlgfﬁpbeepr% fble to
ascertain using no more than routine exp rlme t tlon urkv%gnts to theggemflg embodiments
of the invERRIBH HBLCHBRPHEEH Iy 841MA ﬁg 3%'%&/@(?211 PIELREBHPAESES B jhe following
claims. [02ZR]gethbaghviteSdEYdirpintehticn HESDe dn ateteeisatbpdisomt tetivanfionay of illustration

and example faraHRASSS Qb CRERIRIyNesaidRdiNeaihe ﬁ@%@%@%ﬁﬂﬁ@éﬁﬂ’@'@ﬁtﬁ@omd not be
construe as |Imltln the sco the inye t|o Thed os %s of% atent deCIentIfl? literatures
SerEg e 52 nibpll

cited heref & 4dh 8§EW9H RS [rPHir ent?rét%/ n§/ re erenati:ne ﬁ]‘?he oregomg Wwritten
specificatiorrigrdarisibriresnd S MUMISER td\@rmﬁlé BMdBKINE0MN titeoar ssaprBIEtEREthe invention. The

present inyeakRm is-patde brdimidadonsseopaipathe constbeldepgsiethsinsiadhg deposited
embodlm?nt iS |n e??ded as a single illustration of certain aspects of the invention and any constructs

that are fdictiona equivalent are within the scope of this invention. Indeed, various modifications of
the inventi®h/ add|t|oH7t@‘ﬂﬁ@%’é‘l%}‘?@wﬁ“%Eﬁdtﬂ%gbﬁﬁ%”ﬁé%lﬁ%ﬁ’l”k?é'éb':n@éta'b[a&‘ﬁw’tﬂbse skilled in
the art frogntibedprageing sestriptipsiand talnvtbmHbersibope afitheappencediclpias: (We Claim:

1.An anti-Factor aniinody, camprising ghtsealnHMRS QRIS 8M6H ANERAMM) and 0.5
pM (0.5x10° 12M). In another embodiment, the invention provides an anti-Factor D antibody, or
antibody variants thereof, wherein the affinity of the antibody in its bivaient form to Factor D
{e.g., affinity of the antibody as an lgG to Factor D) is between 10 nM (10x1 0° M) and 0.05 nM
(0.05x10°M). In another embodiment, the invention provides an anti-Factor D antibody, or
antibody variant thereof, wherein the affinity of the antibody in its bivalent form to Factor D
(e.g., affinity of the antibody as an IgG to Factor D) is between 5.5 nM (5.5x10° M) and 1 nM
{1x10¥M). in another embodiment, the invention provides an anti-Factor D antibody, or
antibody variant thereof, wherein the affinity of the antibody in its bivalent form to Factor D
(e.g., affinity of the antibody as an 1gG to Factor D) is between 0.5 pM (0.5x10™? M) and 2 pM
(2x10M). In one example, the invention provides a fragment of said anti-Factor D
antibodies (e.g. antigen-binding fragments).

[0171] in another embodiment, the invention provides an anti-Factor D antibody, or
antibody variant thereof, wherein the affinity of the antibody in its monovalent form to Factor D
(e.g., affinity of the antibody as a Fab fragment to Factor D) is about 1.4 pM (1.4x107 M). In

another embodimant, the invention provides an anti-Factor D antibody, or antibody variant
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wherein said anti-Factor D antibody further comprises a substitution at one or more positions of said
reference antibody, wherein said reference antibody comprises light chain HVR-1 comprising
ITSTDIDDDMN (SEQ ID NO: 30), light chain HVR-2 comprising GGNTLRP (SEQ ID NO: 35), and light
chain HVR-3 comprising LQSDSLPYT (SEQ ID NO: 38), and wherein said substitution is one or more
of the following: (a) amino acid at position 33 of the light chain is L or |; (b) amino acid at position 34 of

the light charRak whered; t'@@)aéffﬂiw&faiéﬂaﬂ’B‘E%)fti%ﬂ%@“@“iﬂgﬂﬁm%ﬁﬁWPstéeog ABTEARING acid at
position 184tiesdhedighiEhafaisovDiey arnind.agibl at prsitiéML of Hrethecemishimeis. B¢f) amino acid

aQt nosition Jenalie YA IAINAEA 0h GhiBLl) aitpagd aineslianAdRatisbemaehain s A or

2.An anti-Factor D antibody comprising heavy chain HVRs of a reference antibody, wherein said
anti-Factdt PRy Rl BIRBYAREEE RS LIS cﬂﬁfénw e FBRBAS S E3Rd reference
antibody, wdgereints FattefErds eban SV PREFS Vipaneaobtier vBrdircerhphisingeGTFTNYGMN

(SEQ ID '}48\,}?389,an%%vmﬁﬂnd%%%&&owaameéwm Y R ARG JRNO: 40), and

heavy chain HVR-3 comprising EG on is one or

é L#H%; and W erein ?$ Stltlgt)l
more of tFEYBABWIME PP FEaed ariBoRitRe: 3@&'%8 ?EF%C? %83 3PF By AR’ HRid at position
34 of the hghtichaémid ®.68:Q0{dY arhiro et smpoditientSPointwetigrhpeiiiesisrsrofi-Aagdy Bmino acid

at pos'z'o%%@%@fhﬁ?%m% Meésaafameﬁém%aatmaﬁﬁlg@f?é th?&%%aw?ﬁ}%ﬂa@rﬁ (fr)1 ammoA acid
at position 99 of the ami id a ition of the ain is A or
Q. 3,An af‘i){n?isfc SPEB@ g}%d?fﬁ A‘%?% ﬁam%—%\?l&agamﬁgggaey o eﬁu)]‘iﬁm %a rg\aerence
antibody, (/A8ran’ é@;dlamqﬂm@mmaémmctpermmétl@@mpwggg 2SSOt R andbrdibrdhore positions
of said refergngs aéﬁﬂ?@@ryer\é&em&émé@ﬁﬁﬁﬁ@@eta@@a@w@qmmae@éiﬁh&mmmmﬂm comprising

ITSTDIDDDMNfESItE%fIR %&E’g’:%}{ﬂé)éﬁf %!%@BL%B ID NO: 35), and I.Ight

chain HVI€ S8 smg eavy chain comprlsmg
GYTFTN‘?@WNG(SETI@W@I QQY’Q@@MWFF PRI %%%?@MWWPW@@WM@@FKG (SEQ ID
NO: 40), %ﬂdﬂuh@@é\érﬁbﬁﬂ@ HVR-3 comprising EGGVNN (SEQ ID NO: 41), and wherein said

Substitiqn iz of OIS SLUS IpIaNING: () AINNRASIALRESHNAFLELNS Jebgatp oL ot

amino ac t chainis
antlbody vartant thereof whereln the affinity of the antibody in its monovalent form fo Factor D

(e.g., affinity of the antibody as a Fab fragment to Factor D) is about 1.4 pM (1.4x10™* M) +/-
0.5. In another embodiment, the invention provides an anti-Factor D antibody, or antibedy
variant thereof, wherein the affinity of the antibody in its bivalent form to Factor D (e.g., affinity
of the antibody as an IgG fo Factor D) is about 1.1 pM (1.1x10™"* M) +/- 0.6. In another

" embodiment, the invention provides an anti-Facior D antibody, or antibody variant thereof,
wherein the affinity of the antibody in its monovalent form to Factor D (e.g., affinity of the
antibody as a Fab fragment to Factor D) is about 0.19 nM {0.18x1 0°M) +/-.01. In another
embodiment, the invention provides an anti-Factor D antibody, or antibody variant thereof,
wherein the affinity of the antibody in its bivalent form to Factor D {e.g., .afﬁnity of the antibody
as a 1gG to Factor D) is about 0.08 nM (C.08x10°¥ M) +/- 0.01. In another embodiment, the _
invention provides an anti-Factor D antibody, or antibody variant thereof, wherein the affinity
of the antibody in its monovalent form to Factor D (e.g., affinity of the antibody as a Fab
fragment to Factor D) is about 12.3 nM (12.3x10° M) +/- 2. In another embodiment, the
invention provides an anti-Factor D antibody, or antibody variant thergof, wherein the affinity
of the antibody in its bivalent form to Factor D (e.g., affinity of the antibody as a IgG to Factor
D) is about 8.0 nM (9.0x10° M) +/- 1. In one example, the invention provides a fragment of
said anti-Factor D antibodies (e.g. antigen-binding fragments).
[0173] In another embodiment, an anti-Factor D antibody, or antibody variant thereof,
may have an affinity in its monovalent form to Factor D (e.g., affinity of the antibody as a Fab
fragment to Factor D) of about 1.4 pM (1.4x1072 M) +/- 2. In another embodiment, an anti-
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(c) amino acid at position 52 of the light chain is S or A; (d) amino acid at position 104 of the light chain
Is V; (e) amino acid at position 1 of the heavy chain is E; (f) amino acid at position 99 of the heavy
chain is A or Q; or (g) amino acid at position 100 of the heavy chain is A or Q. 4.An anti-Factor D
antibody comprising: (a) at least one, two, three, four, five or six HVRs selected from the group
comprising: (i) an HVR-H1 comprising the amino acid sequence selected from SEQ ID NO: 39; (ii) an
HVR-H2 Eestprisangithdvaniinibedy setnehesss! 9r heyrien affioityiy &hayeRIHSBbWprising the
amino acithseAbeBes stieaied froanibody i Nige4d FER D) Mondl2,1SE@ (D NArd)SEQ ID NO: 44
0, SEQ IDNOIS L LTINS, 43S R Y o e S%%?%%??ﬁ'ﬁﬁ?ﬂ%%s&?m%
the amingfeily setfusprevalsrRidesn fRohie 8 ibaneTialy gtk AyResyss 3¢ SERITBNG: 37; and (vi)
an HVR-i3germprisiagine. aaninp@cik sEhupree seieatett dramiSEQ 4D, HOa:88F art¢bPat least one
doprotec 1 GEO 15 R L 45 0 i s e B o antibocy
of Claim &edhitaaendpeekas ris@dafsion g inaRRHhG GrMERiEe ¥l 8E® B399 6.The
antibody efGaimeat, conaptisiagab HMReH? com{ibisiyy drierdthizvechoith g dqueacafnSEQHED NO: 40.
7.The antihody of ClaIM f SamPESog ahHYRHRcompiging theamigmasichsagusnspel SEQ ID
NO:=41. about 12.3 nM (12.3x10°° M) +/- 2. In another embodiment, an anti-Factor D antibody, or

antibody variant thereof, may have an affinity in its bivalent form to Factor D (e.g., affinity of

the antibody as a IgG to Factor D} is about 9.0 nM (9.0x107 M) +/- 2. In one example, the

invention provides a fragment of said anti-Factor D antibodies (e.g. antigen-binding

fragments).

[0174] As is well-established in the art, binding affinity of a ligand to its receptor can

be determined using any of a variety of assays, and expressed in terms of a variety of

guantitative values. Accordingly, in one embodiment, the binding affinity is expressed as Kp

values and reflects intrinsic binding affinity (e.g., with minimized avidity effects). Generally

and preferably, binding affinity is measured in vifro, whether in a cell-free or cell-associated

setting. As described in greater detail herein, fold difference in binding affinity can be

guantified in terms of the ratio of the monovalent binding affinity vaiue of a humanized

antibody {e.g., in Fab form) and the monovalent binding affinity value of a

reference/comparator antiboady (e.g., in Fab form) (e.g., @ murine antibody having donor

hypervariable region sequences), wherein the binding affinity values are determined under

similar assay conditions. Thus, in one embodiment, the fold difference in binding affinity is

detarmined as the ratio of the Kp values of the humanized antibody in Fab form and said

reference/comparator Fab antibody. For example, in one embodiment, if an antibody of the

invention (A) has an affinity that is “3-fold lower” than the affinity of a reference antibody (M),

then if the Kp value for A is 3x, the K value of M would be 1x, and the ratio of Ky of A to Kp of

M would be 3:1. Conversely, in one embodiment, if an antibody of the invention (C) has an

affinity that is “3-fold greater” than the affinity of a reference antibody (R), then if the Kp value

for Cis 1x, the Kp value of R would be 3x, and the ratio of Kp of C to Kp of R would be 1:3.

Any of a number of assays known in the art, including those described herein, can be used to

obtain binding affinity measurements, including, for example, Biacore, radioimmunocassay

(RIA) and ELISA.

[0175] Further, Kp values for an antibody of the invention may vary depending on

conditions of the particular assay used. For example, in one embodiment, binding affinity
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8.The antibody of Claim 4, comprising an HVR-L1 comprising the amino acid sequence of SEQ ID NO:
30. 9.The antibody of Claim 4, comprising an HVR-L2 comprising the amino acid sequence of SEQ ID
NO: 35. 10.The antibody of Claim 4, comprising an HVR-L3 comprising the amino acid sequence of
SEQ ID NO: 38. 11.The antibody of Claim 4, comprising an HVR-H1 comprising the amino acid
sequence of SEQ ID NO: 39, an HVR-H2 comprising the amino acid sequence of SEQ ID NO: 40, and
an HVR-HB e rsiisgnpeeaiiened i seqrisara/issiod oo Ricer 201bedy s nritissy 8F€iaim 4,
comprisingnamdridfitd-lgeampeisiagithe asnneaeist seqitencaiaihb EO IfaMNOL SFaatotD/R.2 comprising
the aming acid sequence o : 35, - ISR ino,acid.sequence of
SEQ ID r&?%ls% ?ertﬁhbé) %Héﬁ@%%ﬁ%ﬁﬁ@%@ﬂ%ﬁsﬁg%h %@%mgﬁﬂré)@m%%ﬁqg@hé@agﬂ? no acid
sequenceBPSEDEM KePingng ATNRISSLEITHETEMBEARIAB SR L ERNHGIEELPID NO: 40, an
HVR-H3 esyppsiatng tediroragidsesisente BhBEQyha: 44 Mat ki R-LL £amp(BinYy the amino
acid sequengeA! SRR MO AR camprisnang amioR srithsersnce o1 S 1D NO: 35

and an H comprising the amino acid sequence of O: 38. 14.The antibo,dl)f of Claim 4,

wherein tRRSATHBRAY EBnihs LR IR0AEIRY SrRar RNaRI BRNRA L ARG R AT AR B ce identity
to an aminiadeictcsedjieroasetectatké oMFSEQr BEROSE8feET keliaatibddy) FwekiAl4 |- evherein the

antibody ﬁﬂmﬁiﬁs&@@?ﬁqvgn%mef@m@h{?tﬁi&Hﬂ@ém&%\vﬁﬂ@ﬁ@@ﬁ&%@%@%&gﬁ@w to an amino
acid sequence selected from SEQ ID NO: 19 tibody

) 16.Th ibody,of Claim 4, whergin th
comprise&BA§RY MRETR VPRI M P‘%ﬁﬂﬂg"gt I@%etg?gclﬁooafg/e%tfé%%? ?H‘éplvé'é/?%@%ﬁagrar%%o acid

sequencessaiesie thfoomeSEQIDNCrigliny alfindhamntbode vb Shinaubsidsiadiiecaradssly comprises a

light chairyariab|e, 43 or antibody is immobilized and binding of the figand, i.e. Factor D is
measured, (2) the regeneration conditions comprise 4M MgCl; at pH 7.2 and (3) the binding
conditions cbmprise HEPES-bufiered saline, pH 7.2 containing 0.1% Tween-20. In one
embodiment, binding affinity measurements may be obtained in an assay wherein (1) the
figand, i.e. Factor D, is immobilized and binding of the Fab or antibody is measured, (2) the
regeneration conditions comprise 10mM glycine at pH 1.5 and (3) the binding conditions
comprise PBS buffer.

b. Biological Activity

[0178] | To determine whether an anti-Factor D antibody, or variant or fragment thersof
{e.g. antigen-binding fragment) is capable of binding to Factor D and exerting a biological
effect, for exampile, inhibition of alternative pathway hemolysis, hemolytic inhibition assays
using rabbit RBCs may be used, including those described in Example 2. Such hemolytic
inhibition may be determined using standard assays (Kostavaslili et al., J of Immunology,
158(4): 1763-72 (1887); Wiesmann et al., Nafure, 444(7116): 158-60 (2008)). Activation of
complement in such assays may be initiated with serum or plasma. Appropriate
concentrations of Factor D in serum or plasma (Pascual et al,, Kidney International, 34. 528-
536 (1998); Complement Facts Book, Bernard J. Morley and Mark J. Walport, editors,
Academic Press (2000}; Barnum et al., J. Immunol. Methods, 67: 303-309 (1984)) can be
routinely determined according to methods known in the art, including those that have been
described in references such as Pascua! et al., Kidney International, 34: 529-536 {1998) and
Barnum et al., J. Immunol. Methods, 67: 303-309 (1984) and Example 4. The present
invention relates generally to antibodies capable of inhibiting biological activities associated
with Factor D. For example, at a concentration of 18 ug/ml (equivalent to about 1.5 times the
molar concentration of human factor D in the blood; molar ratio of anti-Factor D antibody to
Factor D of about 1.5:1), significant inhibition of the alternative complement activity by the
antibody can be observed (see, e.g., US Patent No. 6,856,107}

56



haying at least 90% sequence identity to an amino acid sequence selected from SEQ ID NO: 7.
18.The antibody of Claim 4, wherein the antibody comprises a heavy chain variable domain having at
least 90% sequence identity to an amino acid sequence selected from SEQ ID NO: 18 and a light
chain variable domain having at least 90% sequence identity to an amino acid sequence selected from
SEQ ID NO: 6. 19.The antibody of Claim 4, wherein the antibody comprises a heavy chain variable
domain h&iigl at leasiroo sohudimestidbailtyersion apnses &t Secjochandudes WRIANSEQ ID NO:

19 and a metf@gﬂi@nvaf@mmgaﬁiedwiBﬂs@t@aﬁ\%o&mmgyﬂe@engq@mhu@m@mm@cid sequence
selected f{

ID NO: 7 0,An o] Clal 4. wher rlsesaheavy
chain varlgﬁpe%Er%al[rﬁnse Ry r{f)nr%llgﬁ fgﬁq%ni%c %&ﬁE'N 9[? I e?\Ig r8 S'?EQ ID NO:
21, SEQ IBNTerENESES:D 2o BsSEO DN Dye SEQHD woze@et_b h@w@u%le%cg ID NO:
|2'7F1 SEhQ h@aw%biﬁﬁ ;mdamt!laladmﬁaF}Q%éﬁéém@ﬁ@b@d&e@faatam&mWemdm am@a@Sdé E%rr}%n;eg a
ight chai able in se rom
9, SEQ o 4Pped né fd e tl% ﬁg'%i 5%’5%\5’@1%)@ FP%%\?%M “SEQ ID NO: 15,
SEQ ID NGX¢8 EQW@@II.WN@ Qe ?@W%ﬁ%ﬁ‘ﬁd&@ﬁﬁ%r@m@‘jﬁﬁeﬂfﬁﬁ A PETTIN=S sequence:
XiVQLV Qe R KB GAMEKMSB A SN dFrdsNAB IINMER (A BEkME L WKW INTRYT GETT

DD G S RIS AT A QISSLKAE AR R ARV RANANRIMANSSSEQ ID NO:

74), Whereln Xl IS Q 3I1S N, polypeptide comprising the
following &rambestiss E%%flf’éﬁ@@” binding fragments
DIQVTQIPESLSASVGLR/ErbadhEhb DX AKB\VWNGQRK RGKNARISE DISEXeS LRie(eMRSRF

GG LR QR DN QSR ST EQBTITE IS (BEQUANQua) wherein Xd s

Lorl; X LorV. 24. Ap eptide comprising an amino

acid setu?f%‘@%‘é@c‘ﬂ%aﬁg%rtNe HPBUE %@ﬁﬂﬂ‘@ﬁ% %@@Y@N@p@" GRE D, SEQ ID NO: 20,
SEQ ID Ne{iBdGiGEGH NG F28 fSHGE DGR 3N BB DA SRV PMOIRH BB NO: 26,

SEQ ID Nfid . %&%M&%%%ﬁ@r'%%@% &%aﬁ.ﬁ@h{p@.@ﬂﬂ%ﬁ%ﬁfﬂ%@&@mno acid
sequence selected from the group com rls éf %g% i SEQ ID NO: 8, SEQ ID
NO: 9, SEQTE NG RCEENBRG? 13° & 6%*28@@5’3% *&9335?56“\’5&\?8 "84, SEQID
NO: 15, S‘E@ad@slﬂ@;tue’:adwsmmvm mmwmdpﬂﬁaﬂ‘m Facterebedibed) tennydstieg the
polypeptl%&fo@éaém.%ct&b éﬁh%le%amr@nwm%mpeﬁwgﬁeﬁmmemmef Claim 23. 28.

R R R Rl Lo e Ad dpeapspice of Clam 22 20
SEQ ID Nenkgirgot, ‘ﬁmmb@@i?@f/@?ﬁlW%Fﬁmer@imﬂ@dﬁﬁbw??@tﬁ’rﬁpﬁﬁe@ﬁ‘ﬁ@ﬁ\@f ¥Hdin variable
domain segueneesQhiIsHL Jk NS4 Bathway hemolysis with 1Cs, values between 12 nM and 8 nM.

In one embodiment, the invention provides anti-Factor D antibodies, wherein a Fab fragment

of such antibodies inhibits zlfernative pathway hemolysis with 1C5, values between 7 nM and 2

nM. In one embodiment, the invention provides anti-Factor D antibodies, wherein a Fab

fragment of such antibodies inhibits alternative pathway hemolysis with 1Cs; values between 6

nM and 3 nM. In one embodiment, the invention provides anti-Factor D antibodies, wherein a

Fab fragment of such antibodies inhibits alternative pathway hemolysis with |Cso values

petween 8 nM and 5 nM. In one embodiment, the invention provides anti-Factor D antibodies,

wherein a Fab fragment of such antibodies inhibits alternative pathway hemolysis with 1Cs

vaiues between 5 nM and 2 nM. In one embodiment, the invention provides anti-Factor D

antibodies, wherein a Fab fragment of such antibodiss inhibits alternative pathway hemolysis

with I1Cs values between 10 niM and 5 nM. In one embodiment, the invention provides anti-

Factor D antibodies, wherein a Fab fragment of such antibodies inhibits alternative pathway

hemolysis with 1C5s; values between 8 nM and 2 nM. In one embodiment, the invention

provides anti-Factor D antibodies, wherein a Fab fragment of such antibodies inhibits

alternative pathway hemolysis with I1C5; values between 7 nM and 3 nM. in one embodiment,

the invention provides anti-Factor D antibodies, wherein a Fab fragment of such antibodies
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31. The antibody of Claim 4, wherein the antibody comprises a light chain variable domain sequence
of SEQ ID NO: 6. 32. The antibody of Claim 4, wherein the antibody comprises a light chain variable
domain sequence of SEQ ID NO: 7. 33. The antibody of Claim 4, wherein the antibody comprises a
heavy chain variable domain sequence of SEQ ID NO: 18 and a light chain variable domain sequence
of SEQ ID NO: 6. 34. The antibody of Claim 4, wherein the antibody comprlses a heavy chain variable

domain sEtiREsAIsPEOPANGY: TR EhCshRlbea habie e frihassfL_McdnAnSEd 1D NO: 7. 35.
The antibedy®fedainmhd iwbsteinpthedntinadyctunprisebaiirsawiiehiain Vatidblerdohwisutiaving at

least 90%, SEURNSRHARD LR ARAL AN HARIME NG SFIRSILITON R Iy NQufs - The

antibody of Claim 4, wherein the antibody comprises a heavy chain variable domain having at least

90% seqUBAEETERRRPHMET A it D SRPE ARA R AUEARY 7R €R¥s$"185%82 89 The antibody of
Claim 4, wherein: tieumhtioitdydtenprisissadtdigbt chedrthveridis eadygsisaitithavii.arleast 8096t sequence

identity toﬁ%rﬁm%%w REQMBRGEARIBGRdHram %E‘Q\t@] IHQVI&ZS peic JA&%‘O%IE?%MQ%SCWW 4,

wherein the ‘antibody comprises a light chain variable domain avm%, east 90% se%\ﬁnce identity to

an amino“4eseFie? fiah FAXBraL G HFOATERRY I VS B Alteser iR P ARTREY A BPYISNY ARi&rin the
antibody cehmodtasoat Beaviyt ¢ isimivirialdectmnainbhdiniegtathie aveddon soyidencatidastivyio an amino

acid seq U&ﬂ%&@@%ﬁ‘&&wmr%%@%é\h@of%armommsqhﬁmtm@mﬁ d@m{w@m@o@a@aﬁ 90%

sequence |dent| toa 0 acid s el cted rom SE ID N 40. The aptibody of
Claim 4, \)Oﬂar%r? %E'l?gf)ékp%ﬁﬁ)ﬂ S g%@@vyfec ET \%lﬁ e (%enel%un %Q\Vﬁ]ngﬂ%r{ A8t G0 sequence

identity toaaf- 5mtnbﬂh@1ﬁm@@$emberge1@d:@§ freoSIE Hoc entb’dgriirhikjistaigaiatvariable domain
having at lgasi 30%nsagienss é@l%@'&%@@@@%ﬂﬁ@@dﬁﬁ%@ﬁﬂ SpieqisAdr emboEReHD IND: 61. 41.

The antlbodgéﬁf CEB% Svgger in thﬁ) éigscome[}g%es Q%B\é}é feun va%aaglfab gmaln sequence of

SEQ ID NEY e an GRS , Wherein the ant cé)rfnsur?ses a ﬁeavy chain variable

domain smmtﬁﬁgE@ﬁWN@! W%lW@aﬁtig@%ﬂXﬂ@ﬁ@lﬁﬁPw %@I‘?e’i‘é’ir#tﬁg aMtibcRPomprises a

light chainuya+ipilerndomaitisiesreenies @f:SRRHDNGQIHNt44cbhe antibamksqt Glainagbawherein the
antibody compr §es ali tchain variable domain sequence of SEQ ID NO: 61. 45. The antibody of
Claim 4, wherem &n ody comprises a heavy chain variable domain sequence of SEQ ID NO: 54

and a Ilghﬁﬁéﬁaln variatleopaihedewibite Brsste) pPNdssant-IactPhE anisise ofeaima, wherein
the antiborbbarmpREses auaravyiteiaas Malbiblsitdontaia senwenberod FHQvHD 196 vEBeadsa light chain

variable dpied SRF|RDAE ShBSimEA M %enﬁznpb%fegdy&ﬁw&o% SABREISNGAaRARIno acid

selected from th e group comp rlsmg 48. The polypeptide the comprising the

amino acitieSdtesmerteiudicagioapiesl H@?r?d‘%"@ﬂ?@v@ﬂhﬁm%%s ‘ﬁ@‘ Lﬁﬁ’é"éh‘l‘?ﬁdﬂ? of claim 4 or

14-19 or ZB=a&owhvereintbeabtibodnisthe imeniiedprovides anti-Factor D antibodies, wherein a
Fab fragment of such antibodies inhibits alternative pathway hemolysis with ICg, values less
than 40 nM. in one embodiment, the invention provides anti-Factor D antibodies, wharein a
Fab fragment of such antibodies inhibits alternative pathway hemoilysis with iCqy values less
than 20 nM. In one embodiment, the invention provides anti-Factor D antibodies, wherein a
Fab fragment of such antibodies inhibits alternative pathway hemolysis with 1Cxs values iess
than 15 nM. In one example, the invention provides a fragment of said anti-Factor D
antibodies (e.g. antigen-binding fragments).

[0180] in one embodiment, the invention provides anti-Factor D antibodies, wherein a
Fab fragment of such antibodies inhibits alternative pathway hemolysis with [Cg values
bhetween 80 nM and 10 nM. In one embodiment, the invention provides anti-Factor D
antibodies, wherein a Fab fragment of such antibodies inhibits alternative pathway hemolysis
with ICq values between 75 nM and 15 nM. [n one embodiment, the invention provides anti-
Factor D antibodies, wherein a Fab fragment of such antibodies inhibits alternative pathway
hemolysis with |Cqy values between 70 nM and 20 nM. in one embodiment, the invention
provides anti-Factor D antibodies, wherein a Fab fragment of such antibodies inhibits
alternative pathway hemolysis with Cg values between 65 nM and 25 nM. In one
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50.The antibody of claim 4 or 14-19 or 26-28, wherein the Factor D is mammalian Factor D. 51.The
antibody of claim 50, wherein the Factor D is human Factor D. 52.A polynucleotide encoding an
antibody of claim 4 or 14-19 or 26-28. 53.A polynucleotide encoding a polypeptide of claim 22-25 or
47-48. 54.A vector comprising the polynucleotide of Claim 52 or 53. 55.A host cell comprising the

vector of claim 54. 56.A host cell of c| 55, wh host cell t 57. Il of cl
b wher SRS HES: TS o GG RU SR TR o7 Rt M & CdOF B TR ay wherein the

method cemiprisies i(h)bits|tienpiihe fadsvee hehalsin @&é@ﬁwﬂmbmdm%@@mmiﬁ@ ot expression

of the pol &%eé?ﬁlg@d%mdﬂﬁ@;ﬁbén@&ﬁlla&%&%ﬁhéa@@ia@%m@d%tm&@ﬁ% m@@@mfﬂy of claim 4
or 14-19 or 26-28, wh relng e antibod |s a onoclon anti A q 60.The artmbod
wherein tﬂfesé{ﬁ?lﬁ%tilo ik fﬁoadﬁ?rﬂ% YénBRY %”&%cFe’ﬁF 5 W’% % Al PGSR BT rf?ab)z

fragment %th@WﬂMm@?ﬁ@nVﬂﬁé@élﬁrﬂ’véi%ﬁb@rdﬁa@hQrﬂé‘i’ﬂ@é@swhﬁﬁ@aﬁlﬁ%dy of claim

59, Whichfrigglareﬁtt@%@dﬂ hagisiss ARiTReRaHBedY fshai BMoWBIChiis @I&dﬁéﬁ%@ tefaeka cells. 64.A

ARy LA MRS eGP At D S gpapnarmaceutaly
wherein a Fab fragment of such antibodies inhibits alternatlve pathway hemoiys:s with iCq
values between 80 nM and 70 nM. In one embodiment, the invention provides anti-Factor D
antibodies, wherein a Fab ffagmen{ of such antibodies inhibits alternative pathway hemolysis
with |Cq values between 55 nM and 25 nM. In one embodiment, the invention provides anti-
Factor D antibodies, wherein a Fab fragment of such antibodies inhibits alternative pathway
hemolysis with |Cg values between 16 nM and 12 nM. In another embodiment, the invention
provides anti-Factor D antibodies, wherein a Fab fragment of such antibodies inhibits
alternative pathway hemolysis with an ICy value of about 14,0 nM % 1.0 nM. In another
embodiment, the invention provides anti-Factor D antibodies, wherein a Fab fragment of such
antibodies inhibits aiternative pathway hemolysis with an 1Cq value of about 38.0 nM £ 11.0
nM. In ancther embodiment, the invention provides anti-Factor D antibodies, wherein a Fab
fragment of such antibodies inhibits alternative pathway hemolysis with an 1Cg value of about
72.8 nM £ 4.8 nM. In one example, the invention provides a fragment of said anti-Factor D
antibodies (e.g. antigen-binding fragments).
[0181] in one embodiment, the invention concerns an anti-Factor D antibody, or
fragment thereof (e.g. antigen-binding fragment} wherein a Fab fragment of such antibodies
inhibits alternative pathway hemolysis in an antibody to Factor D molar ratio of about .05:1
(0.05) to about 10:1 (10}, or about 0.09:1 (0.09) to about 8:1 (8), or about 0.1:1 (0.1) to about
6:1 {6), or about 0.15:1 (0.15) to about 5:1 (5), or about 0.19:1 {0.18) to about 4:1 (4), or about
0.2:1 (0.2) to about 3:1 (3), or about 0.3:1 {0.3) to about 2:1 (2), or aboui 0.4:1 (0.4) to about
1:1 (1), or about 0.5:1 (0.5) to about 1:2 (0.5), or about 0.6:1 (0.6) to about 1:3 (0.33). or about
0.7:1 (0.7) to about 1:4 (0.25), or about 0.8:1 (0.8) to about 1:5 (0.2) or about 0.9:1 (0.9) to
about 1:6 (0.17). In one example, the invention provides a fragment of said anti-Factor D
antibodies (e.g. antigen-binding fragments).
10182] in one embodiment, the present invention includes fragments of humanized
anti-Factor D antibodi'es (e.g. antigen-binding fragments). The antibody fragments of the
present invention 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 mulitspecific antibodies formed from antibody fragments.

in a further embodiment, the invention provides a humanized anti-Factor D antibody fragment
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(a) the pharmaceutical formulation of claim 64; (b) a container; and (c) a package insert or label
indicating that the compound can be used to treat a complemented-associated disorder. 66.A kit
comprising an antibody of claim 4 or 14-19 or 26-28 and instructions for administering said antibody to
treat a complement-associated disorder. 67.A kit of claim 66, wherein the complement-associated

- disorder is selected from the group comprising ocular diseases. 68.A kit of cflaim 67, wherein the

ocular didegM IR gBrImTatyi 5 ORI R PR AERa SR IARTALY AegenersiiBR, dlaetic
retinopathy, ehoraidatneovodiowaritatiore (GHNYroviris s, iatzeirs dreadiifaced 8haatipediiological myopia,

von Hippel:Lindau diseasg.hisioplgsapsis Otiheieysy rtialReinslMein geslugieni&RVO), corneal
neovascularization, and réetinal neovascularllzjgtlon. 69.A kit 0 clalérrﬁ 68, WheT(eln he q}ge-related
rén ?é'tcfl)’ Sﬂ\él fi-Factor

macular dVGERERADRGS LR B AW AR G 0§ G RISASIRY iR NS RES  SAR B e s8aphic
atrophy abcgémgiep feqgaardighy-birdngAragethoidof treating a complement-associated disorder

_S<af:ected Fﬂ@h he %roug %@@H{ﬂa&rhaﬁk@,rgmas%yeﬂissz%ngﬂglqéea{m@m&kammdwh@ei_n the
disease EEUBAEH WOSFEE LR B EORAoN G SR e Gy b ELS st ravis,
rheumatoi@ atdiysitiastehl zZoeiimersidistds 2 andmmatipie exder®sis NUTPTRNA Weeth ctngfer Bty el
complementzassociated Hiserdensifuiad fomriiergraumeemptsing ocwantiseasesadid: B method
degeneratiIEHRen e el Barg Ol sy b e T ot e e s
edema, pattiolegieat avjiupiian JerreHegsefOifthaPeliS8a88, PistthlaaiBsis ot th8% Y80 Clinrhi Retinal
Vein Occlysions(@RY Qecaineabnanvancs rizafion)iandyeival neovasotdarigaienintvhitianethod of
e SR SR pt e bR e
process cintibodies, wherein the concentration of a Fab fragment of such antibodies thaf inhibits

alternative pathway (AP} complement activation is maintained in retinal tissue for at least 40,

45, 50, 55, 60, 65, 70, 75, 80 or 85 days after adminisiration info a mammalian eye (e.g.

human) via a single infravitreal injection.  In another embodiment, the present invention

includes humanized anti-Factor D antibodies, wherein the concentration of a Fab fragment of

such antibodies that inhibits alternative pathway (AP} complement activation is maintained in

the vitreous humeor for at least 80, 85, 90, 95, 100, 105, 110 or 115 days after administration

into a mammalian eye (e.g. human) via a single intravitreal injection. In one example, the

invention provides a fragment of said anti-Factor D antibodies (e.g. antigen-binding

fragments).

GENERATION OF ANTIBODIES

SELECTION AND TRANSFORMATION OF HOST CELLS

[0184] Host cells are transfected or transforméd with expression or cloning vectors
described herein for anti-Factor D antibody production and cultured in conventional nutrient
media modified as appropriate for inducing promoters, selecting transformants, or amplifying
the genes encoding the desired sequences. The culture conditions, such as media,
temperature, pH and the like, can be selected by the skilled ariisan without undue
experimentation. In general, principles, protocols, and practical techniques for maximizing the

productivity of cell cultures can be found in Mammalian Cell Biotechnology: a Practical

Approach, M. Butier, ed. (IRL Press, 1981) and Sambrook et al., supra.
[0185] Methods of eukaryotic cell transfection and prokaryotic cell transformation,

which means introduction of DNA into the host so that the DNA is replicable, either as an

66



(a) culturing a cell expressing an antibody comprising a heavy chain variable domain of any of claims
14-15, 29-30, 35-36 or 41-42 and a light chain variable domain of any of claims 16-17, 31-32, 37-38 or
43-44; and (b) isolating the antibody from said cultured cell. P4188R1WO0_PCTSequencelisting.txt
Sequence Listing <110> GENENTECH, INC. HUANG, Arthur J. KELLEY, Robert F. LOWMAN, Henry
VAN LOOKEREN CAMPAGNE, Menno WINTER, Charles M. <120> HUMANIZED ANTI-FACTOR D
ANTIBOEEGRRDSREES T R EmRSOT S paPEB R O E18(Re e B tged 4% '9008-04-28
<150> US:Gho#d 689,<05R20 20RB 0de28ed b6 toly<Ri(nd-c320IDMBT aril@edRBPbra@di8> Artificial

sequencessg20s a2 Yauatle (Al Ghain ParRIR SHHRAErE Glanstddh Qe 1 Asp lle Gin
Val Thr Gin Ser Pfo Ser Ser Leu Ser Ala Ser val
appropriate to such cells. The calcium treatment employing calcium chloride, as described in

Sambrook et al., supra, or electroporation is generaiiy used for prokaryotes. Infection with
Agrobacterium tumefaciens is used for transformation of certain plant cells, as described by
Shaw et al., Gene, 23:315 (1983) and WO 88/05859 published 29 June 1989, For

mammalian cells without such cell walls, the calcium phosphate precipitation method of
Graham and van der Eb, Virology, 52:456-457 (1978) can be employed. General aspects of
mammalian cell host system transfections have been described in U.S. Patent No. 4,389,216. -
Transformations into yeast are typically carried out according to the method of Van Solingen

et al., J. Bact., 130:946 (1877) and Hsiao et al,, Proc. Natl. Acad. Sci. (USA}, 76:3829 {1679).
Howaver, other methods for introducing DNA info cells, such as by nuclear microinjection,

electroporation, bacterial protoplast fusion with intact cells, or polycations, e.g., polybrene,
polyornithine, may also be used. For various technigues for transforming mammalian cells,
see Keown et al., Mathods in Enzymology, 185:527-537 (1890) and Mansour &t al., Nature,
336:348-352 (1988).

[01886] Suitable hosi celis for cloning or expressing the DNA in the vectors herein are

for cloning or expressing the DNA in the vectors herein are prokaryotic, yeast, or higher
eukaryotic cells. Suitable prokaryotes for this purpose include both Gram-negative and Gram-
positive organisms, for example, Enterobacieria such as Escherichia, e.g. E. coli,
Enterobacter, Erwinia, Klebsiella, Praoteus, Salmonelfa, e.g., Salmonella typhimurium, Serratia,
e.qg., Serratia marcescans, and Shigefla, as well as Badilli, such as B. subtilis and B.
licheniformis (e.q., B. licheniformis 41P disclosed in DD 266,710 published 12 April 1989),
Pseudomonas, such as P. aeruginosa, Rhizobia, Vitreoscilla, Paracoccus, and Streptomyces.
One preferred E. coli cloning host is E. coli 204 {ATCC 31,446), although other strains such as
E. coli B, E. coli X1776 (ATCC 31,537), E. coliW3110 (ATCC 27,325) and K& 772 (ATCC
53,635) are suitable. These examples are illustrative rather than limiting. Strain W3110 is
one particularly preferred host or parent host because it is a common host strain for
recombinant DNA product fermentations. Preferably, the host cell secretes minimal amounts
of proteolytic enzymes. For exampie, strain W3110 (Bachmann, Cellular and Molecular
Biology, vol. 2 (Washington, D.C.: American Scciety for Microbiology, 1987), pp. 1190-1218;
ATCC Deposit No. 27,325) may be modified to effect a genetic mutation in the genes
encoding proteins endogenous to the host, with examples of such hosts including E. coll
W3110 strain 1A2, which has the complete genotype fonA ; E. coff W3110 strain SE4, which
has the complete genotype tonA ptr3; E. coff W3110 strain 27C7 (ATCC 55,244}, which has
the complete genotype fonA ptr3 phoA E15 (argF-lac)169 degP ompT kan', E. coli W3110
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151015 Gly Asp Arg Val Thr lle Thr Cys lle Thr Ser Thr Asp lle Asp 202530 Asp Asp Met Asn Trp Tyr
Gin Gin Lys Pro Gly Lys Val Pro Lys 354045 Leu Leu lle Ser Gly Gly Asn Thr Leu Arg Pro Gly val Pro
ser 505560 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle 657075 Ser Ser Leu Gin Pro
Glu Asp Val Ala Thr Tyr Tyr Cys Leu Gin 808590 Ser Asp Ser Leu Pro Tyr Thr Phe Gly Gin Gly Thr

Lys Leu Glu 95100105 lle Lys <210> 2 <211> 115 <212> PRT <213> Artificial seguence <220> <223>"
Variable F‘FE%WT@ﬁaWP%ﬁ%FP%F’%Hﬁﬁ|Q%’EP@‘P8%@’#A:L&H3<9{%E§ 5 (argF-lac)169

ompT rbs7 ilvG kan'; E. cofi W3110 strain 40B4, which is strain 3706 with a non-kanamycin
resistant degP’ deletion mutation; E. coff W3110 strain-33D3 having genotype W3110 AfhuA
(AtonA} ptr3 lac !q lacl.8 AompTA{nmpc-fepE) degP41 kan® (U.S. Pat. No. 5,639,635) and an
E. coli strain having muiant perlplasmlc protease disclosed in U.S. Patent No. 4,946,783
issued 7 August 1990. Other strains and derivatives thereof, such as E. coli 294 (ATCC
31,446), E. coli B, E. cofi, 1776 (ATCC 31,837) and E. coli RV308(ATCC 31,608) are also
suitable. These examples are illustrative rather than limiting. ‘Methods for constructing
derivatives of any of the above-mentioned bacteria having defined genotypes are known in the

art and described in, for exampie, Bass et al., Proteins, 8:309-314 (1890}). Itis generally

necessary to select the appropriate bacteria taking into consideration replicability of the
replicon in the cells of 2 bacterium. For example, £. coli, Serratia, or Salmonella species can
be suitably used as the host when well known plasmids such as pBR322, pBR325,
pACYC177, or pKN410 are used to supply the replicon. Typically the host cell shouid secrete
minimal amounts of proteolytic enzymes, and additional protease inhibitors may desirably be
incorporated in the cell culture. Alternatively, in vitro methods of cloning, e.g., PCR or other
nucleic acid polymerase reactions, are suitable.
(0187} Full lengih antibody, antibody fragments (e.g. antigen-binding fragments), and
antibody fusion proteins can be produced in bacteria, in particular when glycosylation and Fc¢
effector function are not needed, such as when the therapeutic antibody is conjugated fo a
cytotoxic agent (e.g., a toxin) and the immunoconjugate by itself shows effectiveness in tumor
cell destruction. Full length antibodies have greater halif life in circulation. Production in E.
coli is faster and more cost efficient. For expression of antibody fragments and polypeptides
in bacteria, see, e.g., U.S. 5,648,237 (Carter et. al.}, U.S. 5,789,198 (Joly et al.), and U.S. '
5,840,523 (Simmons et al.) which describes translation initiation region (TIR} and signal
sequences for optimizing expression and secretion, these patents incorporated herein by
reference. After expression, the antibody is isolated from the E. coli cell paste in a soluble
fraction and can be purified through, e.g., a protein A or G column depending on the isotype.
Finat purification can be carried out simitar to the process for purifying antibody expressed
2.g4,, in CHO celis.
[0188] in addition 1o prokaryotes, eukaryotic microbes such as filamentous fungi or
yeast are suitable cloning or expression hosts for antibody-encoding vectors. Saccharomyces
cerevisiae is the most commonly used among lower eukaryotic host microorganisms.
However, a number of other genera, species, and strains are commonly available and useful
herein, such as Schizosaccharomyces pombe; Kluyveromyces; Candida; Trichoderma;
Neurospora crassa; and filamentous fungi such as e.g., Neurospora, Penicillium,
Tolypocladium, and Aspergilfus hosts, such as A. nidulans and A. niger. Methylotropic yeasts
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Gin Val Gin Leu Val Gin Ser Gly Pro Glu Leu Lys Lys Pro Gly 151015
P4188R1WO0_PCTSequenceListing.txt Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr
202530 Asn Tyr-Gly met Asn Trp Val Arg GIn Ala Pro Gly Gin Gly Leu 354045 Glu Trp Met Gly Trp lle
Asn Thr Tyr Thr Gly Glu Thr Thr Tyr 505560 Ala Asp Asp Phe Lys Gly Arg Phe Val Phe Ser Leu Asp
Thr Ser 657075 val Ser Thr Ala Tyr Leu GlIn lle Ser Ser Leu Lys Ala Glu Asp 808590 Thr Ala Val Tyr
Tyr Cys G AftpEfheRincyheg dsn HE e Re o xeppcapally pheroeth vamsibarsl ser ser
110115 <glékted b imebrerd 2on8iRIhg of Hansenula, Candida, Kioeckera, Pichia,

Saccharomyces, Torulopsis, and Rhodotorufa. A list of specific species that are exemplary of

this class of yeasts may be found in C. Anthony, The Biochemistry of Methviotrophs, 269
(1982). '

[0189] Suitable host cells for the expression of glycosylated antibodies are derived
from multiceliular organisms. In principal, any higher eukaryotic cell culture is workable,
whether from vertebrate or invertebrate culture. Examples of invertebrate celis include plant
and insect cells, Luckow et al., Bio/Tachnology 6, 47-55 (1988); Miller et al., Genetic
Engineering, Setlow et al. eds. Vol. 8, pp. 277-279 (Plenam publishing 1986); Mseda et al.,
Nature 315, 582-594 (1985). Numerous baculoviral strains and variants and corresponding
permissive insect host cells from hosts such as Spodoptera frugiperda (caterpillar), Aedes
(mosquito), Drosophila metanogaster (fruitfly), and Bombyx mori have been identified. A
varieiy of viral strains for fransfection are publicly avaiiable, e.g., the L-1 variant of Autographa
californica NPV and the Bm-5 strain of Bombyx mori NPV, and such viruses may be used as
the virus herain according to the present invention, particularly for transfection of Spodoptera
frugiperda cells. Moreover, plant cells cultures of cotion, corn, potato, soybean, petunia,
tomato, and tobacco and also be utilized as hosts.

{6190} Vertebrate cells, and propagation of veriebrate cells, in culture (fissue culture)
has become a routine procedure. See Tissue Culture, Academic Press, Kruse and Patterson,
eds. (1973). Examples of useful mammalian host ceil lines are monkey kidney; human
embryonic kidney line; baby hamster kidney cells; Chinese hamster ovary cells/-DHFR (CHO,
Uraub et al., Proc. Natl. Acad. Sci. USA 77: 4216 (1980)); mouse sertoli celis; human cervical
carcinoma cells (HELA); canine kidney cells; human lung cells; human liver celis; mouse
mammary tumor; and NSO cells.

0191} For recombinant production of an antibody of the invention, or antibody-
fragment thereof (e.g. antigen-binding fragment), the nucleic acid {e.g., cDNA or genomic
DNA) encoding it is isolated and inserted into a replicable vector for further cloning
(ampiification of the DNA) or for expression. DNA encoding the antibody, or fragment thereof
(e.g. antigen-binding fragment) is readily isolated and sequenced using conventional
procedures (.., by using oligonucieotide probes that are capabie of binding specifically to
genes encoding the heavy and light chains of the antibody). Many veciors are available. The
choice of vector depends in part on the host cell to be used. Generally, preferred host cells
are of either prokaryotic or eukaryotic (generally mammalian) origin.

[0192] The vector may, for exampie, be in the form of a plasmid, cosmid, viral particie,
or phage. The appropriate nucieic acid sequence may be inseried into the vector by a variety
of procedures. In general, DNA is inserted into an appropriate restriction endonuclease site(s)
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<213> Artificial sequence <220> <223> sequence is synthesized (FR3 from VH acceptor human
framework) <400> 3 Arg Phe Val Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu 151015 Gin lle Ser
Ser Leu Lys Ala Glu Asp Thr Ala Val Tyr Tyr Cys 202530 Ser <210> 4 <211> 32 <212> PRT <213>
Artificial sequence <220> <223> Sequence is synthesized (FR3 from VH acceptor human framework)
<400> 4 Arg Phe Val Phe Ser Leu Thr Ser Val Ser Thr Ala Tyr Leu 151015 Gin ]le Ser Ser Leu
Lys Ala Glﬁf')@stﬁchﬁ'lqléﬂﬁ l@mwwp-ﬁgﬁ @ESMSCG"%?“,&P& generally include, but are not limited

to, one or more of a signal sequence, an origin of replication, one or more marker genes, an
enhancer element, a promoter, and a transcription termination sequence. Construction of
suitable vectors containing one or more of these components employs standard iigation
technigues which are known to the skilled artisan.
[0193] The Factor D may be produced recombinantly not only directly, but also as a
fusion polypeptide with a heterologous polypeptide, which may be a signal sequence or other

" polypeptide having a specific cleavage site at the N-terminus of the mature protein or
nolypeptide. In general, the signal sequence may be a component of the vector, or it may be
a part of the anti-Factor D antibody-encoding DNA that is inserted into the vecior. The signal
sequence may be a prokaryotic signal sequence selected, for example, from the group of the
alkaline phosphatase, penicillinase, ipp, or heat-stable enterotoxin il leaders. For yeast
secretion the signal sequence may be, e.g., the yeast invertase leader, alpha factor leader
(including Saccharomyces and Kiuyveromyoces u-factor leaders, the latter described in U.S.
Patent No. 5,010,182), or acid phosphatase ieader, the C. albicans glucoamylase leader (EP
362,179 published 4 April 1990}, or the signal described in WO 90/13646 published 15
November 1990. In mammalian cell expression, mammalian signal sequences may be used
to direct secretion of the protein, such as signal sequences from secreted polypeptides of the
same or related species, as well as viral secretory leaders.
[0194] Host cells are transformed with the above-described vectors for antibody
production and cultured in conventional nutrient media modified as appropriate for inducing
promoters, selecting fransformants, or amplifying the genes encoding the desired seguences.
[0195] The host cells used to produce the aniibody, or antibody variant or fragment
(e.g. antigen-binding fragment) thereof, of this invention may be cultured in a variety of media.

a. Prokaryotic Host Cells

[0196] Prokaryotic cells used to produce the polypeptides of the invention are grown in
media known in the ari and suitable for culture of the selected host celis. Examples of
suitable media include luria broth (LB) plus necessary nutrient supplements. In some

" embodiments, the media also contains a selection agent, chosen based on the construction of
the expression vector, to selectively permit growth of prokaryotic cells containing the
expression vector. For example, ampicillin is added to media for growth of cells expressing
ampicillin resistant gene. |
[0197] Any necessary supplements besides carbon, nitrogen, and inorgénic
phosphate sources may aiso be inciuded at appropriate concentrations introduced alone or as
a mixture with another supplement or medium such as a compiex nitrogen source. Optionally
the culture medium may contain one or more reducing agents selected from the group

consisting of glutathione, cysteine, cystamine, thioglycollate, dithicerythritol and dithiothreitol.
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<210> 5 <211> 10 <212> PRT <213> Atrtificial sequence <220> <223> sequence is synthesized (FR4
from VL acceptor human framework) <400> 5 Phe Gly GIn Gly Thr Lys Val Glu lle Lys 510 Page 2
P4188R1W0_PCTSequencelisting.txt <210> 6 <211> 107 <212> PRT <213> Artificial sequence
<220> <223> Variable light chain domain of modified humanized anti-Factor D Fab 238 <400> 6 Asp

lle GIn Val Thr GIn Ser Pro Ser Ser L
Ser Thr A[%Qﬁé Asp Zd'fgspéokaryogé hgsl.Jt cSe Ifgéﬁg%{%@la %:Lln albﬁec%t%tég%fﬁ‘l[ sY‘?—Jo-tl'- . g%fThr Cys lle Thr

growth, for example, the preferred temperature ranges from about 20°C to about 38°C, more
preferably from about 25°C to about 37°C, even more preferably at about 30°C. The pH of the
medium may be any pH ranging from about 5 to about 9, depending mainly on the host
organism. For E. coli, the pH is preferably from about 6.8 to about 7.4, and more preferably
about 7.0. _

[0199] if an inducible promoter is used in the expression vector of the invention,
protein expression is induced under conditions suitable for the activation of the promoter. In
one aspect of the invention, PhoA promoters are used for controlling transcription of the
polypeptides. Accordingly, the transformed host cells are cultured in a phosphate-limiting
medium for induction. Preferably, the phosphate-limiting medium is the C.R.A.P medium
(see, 2.g., Simmons et al., J. immunol. Methods (2002), 263:133-147). A variety of other
inducers may be used, according fo the vector construct employed, as is known in the art.
[0200] In one embodiment, the expressed polypeptides of the present invention are
secreted into and recovered from the periplasm of the host celis. Protein recovery typically
involves disrupting the microorganism, generally by such means as osmotic shock, sonication
or lysis. Once cells are disrupted, cell debris or whole cells may be removed by centrifugation
or filtration. The proteins nﬁay_ be further purified, for exampie, by affinily resin
chromatography. Alternatively, proteins can be fransported into the culture media and
isclated therein. Cells may be removed from the culture and the culture supernatant being
filtered and concentrated for further purification of the proteins produced. The expressed
polypeptides can be further isolated and identified using commonly known methods such as
polyacryiamide gel electrophoresis {(PAGE) and Western biot assay.

[0201] In one aspect of the invention, antibody production is conducted in large
guantity by a fermentation process. Various large-scale fed-batch fermentation procedures
are available for production of recombinant proteins. Large-scale fermentations have at ieast
1000 liters of capacity, preferably about 1,000 to 100,000 liters of capacity. These fermentors
use agitator impellers to disiribute oxygen and nutrients, especially glucose (the preferred
carbon/energy source). Small scale fermentation refers generally to fermentation in a
fermentor that is no more than approximately 100 fiters in volumetric capacity, and can range
from about 1 liter to about 100 liters.

10202] In a fermentation process, induction of protein expression is typically initiated
after the cells have been grown under suitable conditions to a desired density, .., an ODss
of about 180-220, at which stage the cells are in the early stationary phase. A variety of
inducers may be used, according to the vector construct employed, as is known in the art and



Asp Asp Met Asn Trp Tyr Gin GIn Lys Pro Gly Lys Val Pro Lys 354045 Leu Leu lle Ser Gly Gly Asn
Thr Leu Arg Pro Gly Val Pro Ser 505560 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle
657075 ser Ser Leu Gin Pro Glu Asp Val Ala Thr Tyr Tyr Cys Leu Gin 808590 Ser Asp Ser Leu Pro
Tyr Thr Phe Gly Gin Gly Thr Lys Val Glu 95100105 lle Lys <210> 7 <211> 107 <212> PRT <213>
Artificial sequence <220> <223> Variable light chain domain of modified humanized anti-factor D Fab
238-1 <40escribad ghrve el Ty Gsiarown Prsimsesapisls B Ardndestioar LRIe EseaRralp Arg Val
Thr lle Thr&ysdleTdNoSersI4u MspslleitAsigh longer or shorter induction time may be used.

[0203] To improve the production yield and quality of the polypeptides of the invention,
various fermantation conditions can be modiﬁed.' For example, to improve the proper.
assembly and folding of the secreted antibody polypeptides, additional vectors overexpressing
chaperone proteins, such as Dsb protéins (DsbA, DsbB, DsbC, DsbD and or DsbG) or FkpA
(a peptidylproly! cis,trans-isomerase with chaperone activity) can be used to co-transform the
host prokaryotic cells. The chaperone proteins have been demonstrated to facilitate the proper
folding' and solubility of heterologous proteins produced in bacterial host cells. Chen et al.
(1999) J Bio Chem 274:19601-19605; Georgiou et al., U.S. Patent No. 6,083,715; Georgiou et
al., U.S. Patent No. 6,027,888; Bothmann and Pluckthun (2000} J. Biol. Chem. 275:17100-
17105; Ramm and Pluckthun (2000) J. Biol. Chem. 275:17106-17113; Arie et al. (2001) Mol.
Microbiol. 39:199-210.
[0204] To minimize proteolysis of expressed heterologous proteins (especially those
that are proteolytically sensitive), certain host strains deficient for proteolylic enzymes can be
used for the present invention. For example, host cell sirains may be modified to effect
genetic mutation(s) in the genes encoding known bacterial proteases such as Protease I,
OmpT, DegP, Tsp, Protease |, Protease Mi, Protease V, Protease VI and combinations
thereof. Some E. coff protease-deficient strains are available and described in, for example,
Joly et al. (1998), supra; Georgiou et al., U.S. Patent No. 5,264,365, Georgiou et al., U.S.
Patent No. 5,508,192; Hara et al., Microbiaf Drug Resistance, 2:63-72 (1996).
[06205] In one embodiment, E. coff strains deficient for proteolytic enzymes and
transformed with plasmids overexpressing one or more chaperone proteins are used as host
cells in the expression system of the invention.

b. Eukaryotic Host Cells
0206} Commercially available media such as Ham's F10 (Sigma), Minimal Essential
Medium (MEM, Sigma), RPMI-1640 (Sigma), and Dulbecco's Modified Eagie's Medium
(DMEM, Sigma) are suitable for culturing host celis. In addition, any of the media described in
Ham et al., Meth. Enzymol. 58: 44 (1979), Barnes et al., Anal. Biochem. 102: 255 (1980), U.S.
Pat. Nos. 4,767,704; 4,657,866; 4,560,655; 5,122,469; 5,712,163; or 6,048,728 may be used
as culture media for the host cells. Any of these media may be supplemented as necessary
with hormones and/or other growth factors (such as insulin, transferrin, or epidermal growth
factor), salts (such as chhiorides; where X is sodium, calcium, magnesium; and phosphates),
buffers (such as HEPES), nucleotides (such as adenosine and thymidine), antibictics (such as
GENTAMYCIN.TM. drug), trace elements (defined as inorganic compounds usually present at
final concentrations in the micromolar range), and glucose or an equivalent energy source.

Any other necessary supplements may also be included at appropriate concentrations that
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202530 Asp Asp met Asn Trp Tyr Gin Gin Lys Pro Gly Lys Val Pro Lys 354045 Leu Leu lle Ser Gly Gly
Asn Thr Leu Arg Pro Gly Val Pro Ser 505560 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu
Thr lle 657075 Ser Ser Leu Gin Pro Glu Asp Val Ala Thr Tyr Tyr Cys Leu Gin 808590 Ser Asp Ser Leu
Pro Tyr Thr Phe Gly Gin Gly Thr Lys Val Glu 95100105 lle Lys <210>8 <400> 8 Asp lle Gin Val Thr
Gin Ser Pro Ser Ser Leu Ser Ala ser Val 151015 Gly Asp Arg Val Thr lle Thr Cys lle Thr Ser Thr ASp
lle Asp 2028B0bAp e Bpsrsiitap im e Gireloirerafiions i s tgmperature, pH,

and the like, are those previously used with the host cell selected for expression, and will be
apparent to the ordinarily skilled artisan.

ANTIBODY PURIFICATION

[0207] Forms of anti-Factor D antibodies, or fragments thereof (e.g. antigen-binding
fragments) may be recovered from culture medium or from host cell lysates. If membrane-
bound, it can be released from the membrane using a suitable detergent solution (e.g. Triton-
X 100) or by enzymatic cleavage. Cells employed in expression of anti-Factor D antibody can
be disrupted by various physical or-chemical means, such as freeze-thaw cycling, sonication,
mechanical disruption, or cell lysing agents.

[0208] It may be desired to purify anti-Factor D antibody from recombinant cell
proteins or polypeptides. The following procedures are exemplary of suitable purification
procedurss: by fractionation on an ion-exchange column; ethanol precipitation; reverse phase
HPLC; chromatography on siica or on a cation-exchange resin such as DEAE;
chromatofocusing; SDS-PAGE; ammonium sulfate precipitation; get filtration using, for
example, Sephadex G-75; proiein A Sepharose columns to remove contaminants such as
IgG; and metal chelating columns to bind epitope-tagged forms of the anti-Factor D antibody.
Various methods of protein purification may be empioyed and such methods are known in the

art and described for example in Deuischer, Methods in Enzvmology, 182 (1290}, Scopes,

Protein Purification: Principles and Practice, Springer-Verlag, New York (1982). The

purification step(s) selected will depend, for example, on the nature of the production process
used and the particular anti-Factor D antibody produced.

106209] When using recombinant techniques, the antibody, or antibody variant or
fragment (e.g. antigen-binding fragment) thereof, can be produced intraceliularly, in the
periplasmic space, or directly secreted into the medium. | the antibody, or antibody variant or
fragment (e.g. antigen-binding fragment) thereof, is produced infracellularly, as a first step, the
particulate debris, either host cells or iysed fragments, may be removed, for example, by
centrifugation or ultrafiltration. Carter et al., Bio/Technoiogy 10: 163-167 (1992) describe a
procedure 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
phenyimethylsulfonylfiuoride (PMSF) over about 30 minutes. Cell debris can be removed by
centrifugation. Where the antibody, or antibody variant or fragment (e.g. antigen-binding
fragment) thereof, is secreted info the medium, supernatants from such expression systems
are generally first concentrated using a commercially available protein concentration fiiter, for

example, an Amicon or Millipore Pellicon ultrafiltration unit. A protease inhibitor such as
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354045 Leu Leu lle Ser Gly Gly ASn Thr Leu Arg Pro Gly Val Pro Ser 505560 Arg Phe Ser Gly Ser Gly
Ser Gly Thr Asp Phe Thr Leu Thr lle 657075 ser Ser Leu GIn Pro Glu Asp val Ala Thr Tyr Tyr Cys Leu
Gin 808590 Ser Asp Ser Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys Leu Glu 95100105 lle Lys <210> 9
<211> 107 <212> PRT <213> Artificial sequence <220> <223> variable light chain domain of modified
humanized anti-Factor D Fab 238-3 <400> 9 Asp lle Gin Val Thr Gin Ser Prgf%%gSer Leu Ser Ala Ser

Val 1510 B &R meypaineyderiany qun%f%eggi%?tg@ PP LRI N5 5 35 ‘RdpHe Asn Trp
Tyr Gin Gis iy dadt6Shychyst ad Brovttysf 384@Bous contaminants. : '
[0210] The antibody composition prepared from the cells can be purified using, for

example, hydroxylapatite chromatography, gel elecrophoresis, dialysis, and affinity
chromatography, with affinity chromatography being one purification technique. The suitability
of protein A as an affinity ligand depends on the species and isotype of any immunoglobulin
Fc domain that is present in the antibody, or antibody variant or fragment (e.g. antigen-binding
fragment) thereof. Protein A can be used to purify antibodies that are based on human IgG1,
IgG2 or IgG4 heavy chains (Lindmark et al., J. Immunol Meth. 62: 1-13 (1883)). Protein Gis
recommended for all mouse isotypes and for human 1gG3 (Guss et al., EMBO J. 5: 1567-1575
(1986)). The matrix to which the affinity ligand is attached is most oftert agarose, but other
matrices are available. Mechanically stable matrices such as controlled pore glass or
poiy(styrenedivinyl)benzene aliow for faster flow rates and shorter processing times than can
be achieved with agarose. Where the antibody, or antibody variant or fragment (e.g. antigen-
binding fragmenit) thereof, comprises a CH3 domain, the Bakerbond ABXTM resin (J. T.
Baker, Phillipsburg, N.J.) is useful for purification. Other techniques for protein purification
such as fractionation on an ion-exchange column, ethanol precipitation, Reverse Phase
HPLC, chromatography on silica, chromatograpity on heparin SEPHAROSE ™
chromatography on an anion or cation exchange resin (such as a polyaspartic acid column),
chromatofocusing, SDS-PAGE, and ammonium sulfate precipitation are also available
depending on the antibody, or antibody variant or fragment (e.g. antigen-binding fragment)
thereof, to be recovered. |

[0211] Following any preliminary purification step(s), the mixture comprising the
antibody, or antibody variant or fragment (e.g. antigen-binding fragment) thereof, of interest
and contaminants may be subjected fo low pH hydrophobic interaction chromatography using
an elution buffer at a pH between about 2.5-4.5, preferably performed at low salt
concentrations {e.g., from about 0-0.25M salt).

PHARMACEUTICAL FORMULATIONS
[0212] Therapeutic formulations of the polypeptide or antibody, or antibody fragment
thereof (e.g. antigen-binding fragment), or antibody variant thereof, may be prepared for
storage as lyophilized formulations or aqueous solutions by mixing the polypeptide having the
desired degree of purity with optional "pharmaceutically-acceptable” carriers, excipients or

_ stabilizers typically employed in the art (all of which are termed "excipients”). For example,
buffering agents, stabilizing agents, preservatives, isotonifiers, non-ionic.detergents,

antioxidants and other miscellaneous additives. (See Remington's Pharmaceutical Sciences,
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Leu Leu lle Ser Gly Gly Asn Thr Leu Arg Pro Gly Val Pro ser 505560 Arg Phe Ser Gly Ser Gly Ser Gly
Thr Asp Phe Thr Leu Thr lle 657075 ser ser Leu Gin Pro Glu Asp Val Ala Thr Tyr Tyr cys Leu Gin
808590 ser Asp ser Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys Leu Glu 95100105 lle Lys <210> 10
<211> 107 <212> PRT P4188R1w0_PCTSequencelListing.txt <213> Artificial
sequence <220> <223> variable light chain domain of modified humanized anti-Factor D Fab 238-4

<400> 10'AtpAlcsIAMRIOTRAGIHIERY- PRy B er dlyeseTusEr e rieic /i 15 18388y AdeArg val Thr lle
Thr Cys ligddyeSenddinbsiritoAspr2faidD Asp Asp met Ala Trp Tyr Gin Gin Lys Pro Gly Lys Val Pro

Lys 3540@13} Buffering agents help to maintain the pH in the range which approximates
physiological conditions. They are preferably present at concentration ranging from about 2
mM to about 50 mM. Suitabie bu.ffering agents for use with the present invention include both
organic and inorganic acids and salts thereof such as citrate buffers (e.g., monosodium
citrate-disodium citrate mixture, citric acid-trisodium citrate mixture, citric acid-monosodium
citrate mixture, etc.), succinate buffers {e.g., succinic acid-monosodium succinate mixiure,
succinic acid-sodium hydroxide mixture, succinic acid-disodium succinate mixture, etc.),
tartrate buffers (e.g., tartaric acid-sodium tarfrate mixture, tartaric acid-potassium tarirate
mixture, tartaric acid-sodium hydroxide mixture, etc.), fumarate buffers (e.g., fumaric acid-
monosodium fumarate mixture, etc.), fumarate buffers (e.g., fumaric acid-monosodium
fumarate mixture, fumaric acid-disodium fumarate mixture, monosodium fumarate-disodium
fumarate mixture, efc.), gluconate buffers (e.g., gluconic acid-sodium glyconate mixture,
gluconic acid-sodium hydroxide mixture, gluconic acid-potassium glyuconate mixture, etc.),
oxalate buffer (e.g., oxalic acid-sodium oxalate mixture, oxalic acid-sodium hydroxide mixture,
oxalic acid-potassium oxalate mixture, etc.), lactate buffers (e.g., lactic acid-sodium lactate
mixture, lactic acid-sodium hydroxide mixture, factic acid-potassium lactate mixture, etc.) and
acetate buffers (e.g., acetic acid-sodium acetate mixture, acetic acid-sodium hydroxide
mixture, etc.). Additionally, there may be mentioned phosphate buffers, histidine buffers and
trimethylamine salts such as Tris.

[0214] Preservatives may be added to retard microbial growth, and may be added in
amounts ranging from 0.2%-1% (w/v). Suitable preservatives for use with the present
invention include phenol, benzy! alcohol, meta-cresol, methyl paraben, propyl paraben,
octadecyidimethylbenzyl ammonium chloride, benzalconium halides {e.g., chloride, bromide,
iodide), hexamethonium chioride, alkyl parabens such as methyl or propyl paraben, catechol,
resorcinol, cyclochexanol, and 3-pentanol. -

[0215] [solonicifiers sometimes known as "stabilizers" may be added to ensure
isotonicity of liguid compositions of the present invention and include polhydric sugar alcohols,
preferably trihydric or higher sugar alcohotls, such as glycerin, erythritol, arabitol, xyiitol,
sorbitol and mannitol. '

[02186] Stabilizers refer to a broad category of excipients which can range in function
from a bulking agent to an additive which solubilizes the therapeutic agent or helps fo prevent
denaturation or adherence 1o the container wall. Typical stabilizers can be polyhydric sugar
alcohols (enumerated above); amino acids such as arginins, lysine, giycine, glutamine,
asparagine, histidine, alanine, ornithine, L-leucine, 2-phenylalanine, glutamic acid, threonine,
etc., organic sugars or sugar alcohols, such as lactose, trehalose, stachyose, mannitol,
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Leu Leu lle Ser Gly Gly Asn Thr Leu Arg Pro Gly Val Pro ser 505560 Arg Phe Ser Gly Ser Gly Ser Gly
Thr Asp Phe Thr Leu Thr lle 657075 ser ser Leu GIn Pro Glu Asp Val Ala Thr Tyr Tyr Cys Leu Gin
808590 ser Asp Ser Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys Leu Glu 95100105 lle Lys <210> 11
<211> 107 <212> PRT <213> Artificial sequence <220> <223> Variable light chain domain of modified
humanized anti-Factor D Fab 238-5 <400> 11 Asp lle GIn Val Thr Gin Ser Pro Ser Ser Leu Ser Ala

Ser Val 151013 Mﬁ%éﬁ‘?&f@‘%’%ﬁie@aﬁﬁ?'{@sgh’éel”ﬂ\'@@F%PWSB“FI@K&F%%%@“&%SASp Met Gin
Trp Tyr Ghiodgoh byigdfrpecd\glyys!vainPimacisndhaAS; keillt eontEnBerr&lydbly sntd lsutieasArg Pro Gly

Val Pro Stﬁéar’,%gtﬂione, thioctic acid, sodium thiogiycolate, thioglycerol, .alpha.-monothioglycerol
and sodium thio suEfa'te; low molecular weight polypeptides (i.e. <10 residues); proteins such
as human serum albumin, bovine serum albumin, gelatin or immunoglobuling; hydrophylic
polymers, such as polyvinylpyrrolidone monosaccharides, such as xylose, mannose, fructose,
glucose; disaccharides such as lactose, maltose, sucrose and trisaccacharides such as
raffinose; polysaccharides such as dexiran. Stabilizers may be present in the range from 0.1
to 10,000 weights per part of weight active protein.

[0217] Non-ionic surfactants or detergents (also known as "wetting agents;') may be
added to help solubilize the therapeutic agent as well as to protect the therapeutic protein
against agitation-induced aggregation, which also permits the formulation to be expesed to
shear surface stressed without causing denaturation of the protein. Suitable non-ionic
surfactants include polysorbates (20, 80, etc.), polyoxamers (184, 188 etc.), Pluronic. RTM,
polyols, polyoxyethylene sorbitan monoethers (Tween.RTM.-20, Tween.RTM.-80, etc.). Non-
jonic surfactants may be present in a range of about 0.05 mg/ml to about 1.0 mg/mi, |
preferably about 0.07 mg/ml to about 0.2 mg/m.

[0218] Additional miscellanecus excipients include bulking agents, (e.g. starch),
chelating agents {e.g. EDTA), antioxidants {e.g., ascorbic acid, methionine, vitamin E), and
cosolvents. The formutation herein may also contain more than one active compound as
necessary for the particular indication being treated, preferably those with complementary
activities that do not adversely affect each other. For example, it may be desireable to further
provide an immunosuppressive agent. Such molecules are suitably present in combination in
amounts that are effective for the purpose intended. The active ingredients may also be
entrapped in microcapsule prepared, for example, by coascervation techniques or by
interfacial polymerization, for example, hydroxymethylcellulose or gefatin-microcapsule and
poly-(methylmethacylate) microcapsule, respectively, in colicidal drug delivery systems (for
example, liposomes, albumin micropheres, microemulsions, nano-pariicies and
nanocapsules) or in macroemulsions. Such techniques are disciosed in Remington 's
Pharmaceutical Sciences, 16th edition, A. Osal, Ed. (1980).

[0219] The formuiations fo be used for in vivo administration must be sterile. This is
readily accomplished, for example, by filtration through sterile filtration membranes.
Sustained-release preparations may be prepared. Suitable examples of sustained-release
preparations include semi-permeable matrices of solid hydrophobic polymers containing the
antibody, or antibody variant or fragment (e.g. antigen-binding fragment) thereof, which
matrices are in the form of shaped articles, e.g., films, or microcapsules. Exampies of

sustained-release matrices include polyesters, hydrogels (for example, poly{2-hydroxyethyl-
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Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle 657075 Ser Ser Leu Gin Pro Glu Asp
Val Ala Thr Tyr Tyr Cys Leu Gin 808590 Ser Asp Ser Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys Leu
Glu 95100105 lle Lys <210> 12 <211> 107 <212> PRT <213> Atrtificial sequence
P4188R1WO0_PCTSequencelisting.txt <220> <223> variable light chain domain of modified
humanized anti-Factor D Fab 238-6 <400> 12 Asp lle GIn_ Val Thr GIn Ser Pro Ser Ser Leu Ser Ala

Ser Val 15¢8EswREAS Ray(JritaterhedT PeidglifiesTir SERTINOASH TRAS) SBEBeASY Ksp met Asn

Trp Tyr Guainid-yadPredGlywv-yssMainkite, lys-38d@diatie uth@aritevber BlyaliyiBendabie Butiarg Pro Gly

Val Pro Sae&o5-8@§9% acid copolymers such as the LUPRON DEPOT™ (injectable microspheres
composed of lactic acid-glycolic acid copolymer and leuprolide acetate), and poly-D- (-}-3-
hydroxybutyric acid. While polymers such-as ethylene-vinyl acetate and lactic acid-glycolic
acid enable release of molecules for over 100 days, certain hydrogels release proteins for
shorter time periods. When encapsulated antibodies remain in the body for a long time, they
may denature or aggregate as a result of exposure to moisture at 37° C resulting in a loss of
biological activity and possible changes in immunogenicity. Rational strategies can be
devised for stabiiization depending on the mechanism involved. For example, if the
aggregation mechanism is discovered to be intermolecular S--S bond formation through thic- -
disulfide interchange, stabilization may be achieved by modifying sulfhydryl residues,

~ Iyophilizing from acidic sblutions, controlling moisture confent, using appropriate additives,

and developing specific polymer matrix compositions.
[0220] 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, and/or juxtascleral injection, and/or subtenon injection, and/or superchoroidal
injection and/or topical administration in the form of eyedrops and/or oiniment. Such
compounds of the invention may be delivered by a variety of methods, e.g. intravitreally as a
device and/or a depot that allows for slow release of the compound into the vitreous, inciuding
those described in refersnces such as Intraocular Drug Delivery, Jaffe, Jaffe, Ashton, and
Pearson, editors, Taylor & Francis (March 2006). In ons example, a device may be in the
form of a minpump and/or a matrix and/or a passive diffusion system and/or encapsulated
cells that release the compound for a prolonged period of time (Intraocular Drug Delivery,
Jaffe, Jaffe, Ashton, and Pearson, editors, Taylor & Francis {(March 2006). Other methods of
administration may also be used, which includes but is not limited to, topical, parenteral,
subcutaneous, infraperitoneal, intrapuimonary, infranasal, and intralesional administration.
Parenteral infusions include intramuscular, intravenous, intraarierial, intraperitoneal, or
subcutaneous administration. '
{0221} Formulations for ocular, intragcular or intravitreal administration can be
prepared by methods and using ingredients known in the art. A main requirement for efficient
treatment is proper 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 ocintments rarely penetrate the back of the eye, and the blood-ocular barrier
hinders penetration of systemically administered drugs into ocular tissue. Accordingly, usually
the method of choice for drug delivery to treat retinal disease, such as AMD and CNV, is direct

intravitreal injection. Intravitrial injections are usually repeated at intervals which depend on
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Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle 6570H75 Ser Ser Leu GIn Pro Glu Asp
Val Ala Thr Tyr Tyr Cys Leu GIn 808590 Ser Asp Ser Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys Leu
Glu 95100105 lle Lys <210> 13 <211> 107 <212> PRT <213> Artificial sequence <220> <223>
variable light chain domain of modified humanized anti-Factor D Fab 238-7 <400> 13 Asp lle GIn Val
Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val 151015 Gly Asp Arg Val Thr lle Thr Cys lle Thr Ser Thr
Asp lle ASETEHSR( Aepiiep M‘éttﬁ%ﬁrqﬁm@w@\ﬁ"f_ey%fﬁl‘%@Q By raf PROTPLERoAIRAS Leu Leu lle
Ser Gly GlydAliatEvtleal) purg:iimes lysValyPhol&ens055bhhller size are preferred.

[0222] The sfficacy of the treatment of complement-associated eye conditions, such
as AMD or CNV, can be measured by various endpoints commonly used in evaluating
intraocular diseases. For example, vision loss can be assessed. Vision loss can be
evaluated by, but not limited to, e.g., measuring by the mean change in best correction visual
acuity (BCVA) from baseline to a desired time point (e.g., where the BCVA is based on Early
Treatment Diabetic Retinopathy Study (ETDRS) visual acuity chart and assessment at a test
distance of 4 meters), measuring the proportion of subjects who lose fewer than 15 letters in
visual acuity at a desired time point compared o baseline, measuring the proportion of
subjects who gain greater than or equal to 15 letters in visual acuity at a desired time point

- compared to baseling, measuring the proportion of subjects with a visual-acuity Snelien
equivalent of 20/2000 or worse at a desired time point, measuring the NEI Visual Functioning
Questionnaire, measuring the size of CNV and amount of leakage of CNV at a desired time
point, .., by fiuorescein angiography, etc. Ocular assessments can be done, e.g., which
inciude, but are not limited fo, e.g., performing eye exam, measuring infraocular pressure,
assessing visual aculty, measuring slitamp pressure, assessing intraocular inflammation, sfc.
[0223] The amount of therapeutic polypeptide, antibody, or antibody variant thersof, or
fragment thereof {(e.g antigen-binding fragment} which will be effective in the treatment of a
particular disorder or condition will depend on the nature of the disorder or condition, and can
be determined by standard clinical techniques. Where possible, it is desirable to determine
the dose-response curve and the pharmaceutical compositions of the invention first in vitro,
and then in useful animal model systems prior o testing in humans,
[0224] in one embodiment, an aqueous solution of therapeutic polypeptide, antibody,
or antibody variant thereof, or fragment thereof {e.g. antigen-binding fragment), is
administered by subcutaneous injection. In another embodiment, an agueous solution of
therapeutic polypeptide, antibody, or antibody variant thereof, or fragment thereof (e.g.
antigen-binding fragment) is administered by intravitreal injection. Each dose may range from
about 0.5 ug to about 50 ug pei‘ kilogram of body weight, or more preferably, from about 3 pg
to about 30 ug per kilogram body weight.
[0225] The dosing schedule for subcutaneous administration may vary form once a
month to daily depending on a number of clinical factors, including the type of disease,
severity of disease, and the subject's sensitivity to the therapsutic agent.
[02286] The following examples are offered for illustrative purposes only, and are not
intended to limit the scope of the present invention in any way.
[0227] All patent and literature references cited in the present specification are hereby
expressly incorporated by reference in their entirety.
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Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle 657075 Ser Ser Leu GIn Pro Glu Asp
Val Ala Thr Tyr Tyr Cys Leu GIn 808590 Ser Asp Ser Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys Leu
Glu 95100105 lle Lys <210> 14 <211> 107 <212> PRT <213> Artificial sequence <220> <223>
Variable light chain domain of modified humanized anti-Factor D Fab 238-8 Page 6
P4188R1WO0_PCTSequenceListing.txt <400> 14 Asp lle Gin Val Thr Gin Ser Pro Ser Ser Leu Ser Ala
. Ser Val 151015 Gly Asp Arg Val Thr lle Thr Cys lle Thr Ser Thr Asp lle Asp 202530 Asp Asp Met Asn
Trp Tyr GNRBCLEgSOR ;AW ERS VaRPraNy 8354045 Leu Leu lle Ser Gly Gly Asn Thr Leu Arg Pro Gly

val Pro S?('52;28] Another embodiment of the invention is an article of manufacture containing
materials usefut for the treatment, prevention and/or diagnosis of conditions targeted by the
antibodies of the invention, or variants thereof or fragments thereof (e.g. antigen-binding
fragments). For example, the invention concerns an article of manufacture containing
materials useful for the treatment, prevention and/or diagnosis of complement-associated
disorders. The article of manufacture comprises a container and a label or package insert on
or associéted with the container. Suitable containers include, for example, bottles, vials,
syringes, etc. The containers may be formed from a variety of materials such as glass or
plastic. The container hoids a compaosition which is effective for treating, preventing and/or
diagnosis of the complement-associated condition and may have a sterile access port (for
example the container may be an intravenous solution bag or a vial having a stopper
pierceable by a hypodermic injection needle). At least one active agent in the composition is
an anti-Factor D antibody, or fragment thereof (e.g. antigen-binding fragment) of the invention.
The label or package insert indicates that the composition is useful for treatment, prevention
and/or diagnosis of a particular condition.
[0229}] Package insert refers to instructions customarily included in commercial
packages of therapeutic products that contain information about the indications, usage,
dosage, administration, contraindications and/or warnings concerning the use of such ‘
therapeutic products. In one embodiment, the label or package insert indicates that the
composition is used for treating complement-associated disorders, such as, for example, any
of the conditions listed before, including eye disorders e.g. fage-related macular degeneration
(AMD). The label or package insert wifl further comprise instructions for administering the
antibody composition to the patient.
[0230] Additionally, the article of manufacture may further comprise a second
container comprising a pharmaceutically-acceptable buffer, such as bacteriostatic water for
injection (BWF!), phosphate-buffered saline, Ringer's solution and dextrose solution. it may
further include other materials desirable from a commercial and user standpoint, including
other buffers, diluents, filters, needles, and syringes.
[0231] in another embodiment, kits are also provided that are useful for varicus
purposes, e.g., for treatment, prevention and/or diagnosis of complement-associated
disorders, for complement-associated hemolysis assays, for purification or
immunoprecipitation of Factor D polypeptide from cells. For isolation and purification of Factor
D polypeptide, the kit can contain an anti-Factor D antibody coupled to beads (e.g., sepharcse
beads). Kits can be provided which contain the antibodies for detection and quanitation of
Fagctor D polypeptide in vitro, e.g.. in an ELISA or a Westem blot. As with the article of
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505560 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle 657075 Ser Ser Leu Gin Pro
Glu Asp Val Ala Thr Tyr Tyr cys Leu Gin 808590 Ser Asp Ser Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys
Leu Glu 95100105 lle Lys <210> 15 <211> 107 <212> PRT <213> Artificial sequence <220> <223>
variable light chain domain of modified humanized anti-Factor D Fab 238-9 <400> 15 Asp lle Gin Val
Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val 151015 Gly Asp Arg Val Thr lle Thr Cys lle Thr Ser Thr
Asp lle ABF2HEE-Atp ks IREIeASA qapaing @id &lAbel e mRFIGRRINES Y AP PG $5RS 8 H0MH Leu Leu lle
Ser Gly Giy: Asizirar LeneAusghanee Slylyah Rompesibldboatpisin B beldet &Gly meradyoSer Gly Thr Asp

Phe Thr La%Hb-gw I&?fragment thereof (e.g. antigen-binding fragment) of the invention. Additional
containers may be inciuded that contain, e.g., diluents and buffers, controf antibodies. The
tabel or package insert may provide a description of the composition as well as instructions for
the intended in vitro or detection use. The label or package insert may provide instructions for
the administration (2.g. the antibody, or antibody fragment thereof (e.g. antigen-binding
fragment) to a subject.

USES FOR THE HUMANIZED ANTIBODY

[6232] The humanized antibodies, or fragments thereof {e.g. antigen-binding
fragments) or variant thereof, of the present invention are useful in diagnostic assays, e.g., for
detecting expression of a target of interest in specific celis, tissues, or serum. For diagnostic
applications, the antibody, or antibody variant thereof or fragment thereof (e.g. antigen-binding
fragment), typically will be [abeled with a detectable moiety. Numerous labels are available.
Techniguas for quantifying a change in flucrescence are described above. The
chemiluminescent substrate becomes slectronically excited by a chemical reaction and may
then emit light which can be measured (using a chemiluminometer, for example) or donates
energy to a fluorescent acceptor. Examples of enzymatic labels include luciferases (e.g.,
firefly luciferase and bacterial luciferase; U.S. Pat. No. 4,737,45¢), luciferin, 2,3-
dihydrophthalazinediones, malate dehydrogenase, urease, peroxidase such as horseradish
peroxidase (HRPQ), alkaline phosphatase, .beta.-galactosidase, giucoamylase, lysozyme,
saccharide oxidases {e.g., glucose oxidase, galactose oxidase, and glusose-8-phosphate
dehydrogenase), heterocyclic oxidases {such as uricase and xanthine oxidase),
lactoperoxidase, microperoxidase, and the like. Techniques for conjugating enzymes to
antibodies are described in O'Sullivan et al., Methods for the Preparation of Enzyme-Antibody
Conjugates for Use in Enzyme Immunocassay, in Methods in Enzym. (Ed. J. Langone & H.
Van Vunakis}), Academic press, New York, 73: 147-166 (1981).

[0233] Sometimes, the label is indirectly conjugated with the antibody, or antibody
variant thereof or fragment thereof (e.g. antigen-binding fragment). The skilled artisan will be
aware of various technigues for achieving this. For exampile, the antibody, or antibody variant
thereof or fragment thereof (e.g. antigen-binding fragment), can be conjugated with biotin and
any of the three broad categories of labels mentioned above can be conjugated with avidin, or
vice versa. Biotin binds selectively to avidin and thus, the iabel can be conjugated with the
antibody, or antibody variant thereof or fragment thereof (e.g. antigen-binding fragment), in
this indirect manner. Alternatively, to achieve indirect conjugation of the label with the

antibody, or antibody variani thereof or fragment thereof (e.g. antigen-binding fragment), the
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657075 ser ser Leu Gin Pro Glu Asp Val Ala Thr Tyr Tyr Cys Leu Gin 808590 ser Asp Ser Leu Pro Tyr
Thr Phe Gly Gin Gly Thr Lys Leu Glu 95100105 lle Lys <210> 16 <211> 107 <212> PRT <213>
Artificial sequence <220> <223> variable light chain domain of modified humanized anti-Factor D Fab
238-10 <400> 16 P4188R1W0_PCTSequenceListing.txt Asp lle Gin Val Thr Gin Ser Pro Ser Ser Leu
Ser Ala Ser Val 151015 Gly Asp Arg Val Thr lle Thr Cys lle Thr Ser Thr Asp lle Asp 202530 Asp Asp
Met Asn Trpibbgy Gina@ihodyy @ienGheleps ajatamrecny te%90 659 anticeir e B {GEERNASN Thr Leu Arg
Pro Gly vabiig-Rer o5 6RAreablae S&. GioReY 4oty Srr Bhiieldrdsem BbesTdnduels Thr lle

mentioned above is conjugaied with an anti-hapten antibody, or antibody variant thereof (e.g.

anti-digloxin .antib'ody) or fragment thereof (¢.9. antigen-binding fragment). Thus, indirect .

conjugation of the label with the antibody, or antibody variént thereof or fragment théreof (e.g.

antigen-binding fragment), can be achieved.

[0234], . . In another embodiment of the invention, the antibody, or-antibody variant

thereof or fragment thereof (e.g. antigen-binding fragment), need not be labeled, and the

presence thereof can be detected using a labeled antibody which binds to the antibody, or

antibody variant thereof or fragment thereof (e.g. antigen-binding fragment).

[0235] The antibodies, or antibody variants therecf, or fragment thereof (¢.g. antigen-

binding fragment) of the present invention may be employed in any known assay method,

such as competitive binding assays, direct and indirect sandwich assays, and

immunoprecipitation assays. Zola, Monoclonal Antibodies: A Manual of Techniques, pp. 147-

158 (CRC Press, Inc. 1987).

[0236] Competitive binding assays rely on the ability of a labeled standard to compete

with the test sample for binding with a limited amount of antibody, or antibody variant thereof

or fragment thereof (e.g. antigen-binding fragment). The amount of target in the test sample is

inversety proportional to the amount of standard that becomes bound 1o the antibodies. To

facilitate determining the amount of standard that becomes bound, the antibodies generally

are insolubilized before or after the competition. As a result, the standard and test sample

that are bound to the antibodies may conveniently be separated from the standard and test

sample which remain unbound.

[0237] Sandwich assays involve the use of two antibodies, or fragments thereof (e.g.

antigen-binding fragments) each capable of binding to a different immunogenic portion, or

epitope, or the protein to be detected. In a sandwich assay, the test sample to be analyzed is

bound by a first antibody which is immobilized on a solid support, and thereafter a second

antibody binds fo the test sample, thus forming an insoluble three-part complex. See e.g., U.S.

Pat. No. 4,376,110. The second antibody may itself be labeled with a detectable moiety

(direct sandwich assays) or may be measured using an anti-immunogiobulin antibody that is

labeled with a detectable moiety {indirect sandwich assay). For example, one type of

sandwich assay is an ELISA assay, in which case the detectable moiety is an enzyme.

[0238] For immunchistochemistry, the tumor sample may be fresh or frozen or may be

embedded in paraffin and fixad with a preservative such as formalin, for example.

[0239] The antibodies, or antibody variants thereof, or fragments thereof (e.g. antigen-

binding fragments) may also be used for in vivo diagnostic assays. Generally, the antibody, or

antibody variant thereof or fragment thereof (e.g. antigen-binding fragment), is labeled with a
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657075 ser Ser Leu Gin Pro Glu ASp Val Ala Thr Tyr Tyr Cys Leu Gin 808590 ser Asp Ser Leu Pro
Tyr Thr Phe Gly Gin Gly Thr Lys Leu Glu 95100105 lle Lys <210> 17 <211> 107 <212> PRT <213>
Artificial sequence <220> <223> variable light chain domain of modified humanized anti-Factor D Fab
238-11 <400> 17 Asp lle Gin Val Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val 151015 Gly Asp Arg
Val Thr lle Thr Cys lle Thr Ser Thr Asp lle Asp 202530 Asp Asp Met Asn Trp Tyr Gin Gin Lys Pro Gly
Lys Val Prsiepacimiida sreuasestnd SenGRIl AsnstRritdn AP Prd GIUPaT Pra¥r4B5560

.sup.35 S) so that the tumor can be localized using immunoscintiography. For example, a
high affinity anti-IgE antibody of the present invention may be used to detect the amount of
IgE present in, e.g., the lungs of an asthmatic patient.

{0240} The antibody, or antibody variant thereof or fragment thereof (e.g. antigen-
binding fragment), of the present invention can be provided in a kit, i.e., packaged
combination of reagents in predetermined amounts with instructions for performing the
diagnostic assay. Where the antibody, or antibody variant thereof or fragment thereof {e.g.
antigen-binding fragment), is labeled with an enzyme, the kit may inciude substrates and
cofactors required by the enzyme (e.g., a substrate precursor which provides the detectable
chromophore or fluorophore). In addition, other additives may be included such as stabilizers,
buffers (e.g., a block buffer or lysis buffer) and the like. The reiative amounts of the various
reagents may be varied widely to provide for concentrations in solution of the reagents which
substantially optimize the sensitivity of the assay. Particularly, the reagents may be provided
as dry powders, usually lyophilized, including excipients which on dissolution will provide a

reagent solution having the appropriate concentration,

IN VIVO USES FOR THE ANTIBODY

{0241} It is contemplated that the antibodies, or antibodies thereof, or fragments
thereof (e.g. antigen-binding fragments) of the present invention may be used to treat a
mammal. In one embodiment, the antibody, or antibody thereof, is adminisiered to a
nonhuman mammal for the purposes of obtaining preclinical data, for example. Exemplary
nonhuman mammals to be treated include nonhuman primates, dogs, cats, rodents and other
mammals in which preclinical studies are performed. Such mammals may be established
animal models for a disease to be treated with the antibody, or antibody thereof, or may be
used o study toxicity of the antibody of interest. In each of these embodiments, dose
escalation studies may be performed on the mammal.

[0242] The antibody, or variant thersof, or fragment thereof (e.g. antigen-binding
fragment) or polypeptide is administered by any suitable means, including parenteral,
subcutaneous, intraperitoneal, intrapulmonary, and intranasal, and, if desired for local
immunosuppressive freatment, intralesional administration. Parenteral infusions include
intramuscular, intravenous, intraarterial, infraperitoneal, or subcutaneous administration. In
addition, the antibody, or antibody variant thereof or fragment thereof (e.g. antigen-binding
fragment), is suitably administered by pulse infusion, particularly with declining doses of the
antibody, or antibody variant thereof or fragment thereof (e.g. antigen-binding fragment).
Preferably the dosing is given by injections, most preferably intravenous or subcutaneous

injections, depending in part on whether the administration is brief or chronic.
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Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle 657075 ser ser Leu Gin Pro Glu Asp Val
Ala Thr Tyr Tyr Cys Leu Gin 808590 ser Asp Ser Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys Leu Glu
95100105 lle Lys <210> 18 <211> 115 <212> PRT <213> Artificial sequence <220> <223> variable
heavy chain domain of modified humanized anti-Factor D Fab 238 <400> 18 Gin Val Gin Leu Val Gin
Ser Gly Pro Glu Leu Lys Lys Pro Gly 151015 Page 8 P4188R1w0_PCTsequencelListing.txt Ala ser
Val Lys Vi4R$&r Cys LjsrAe SeveiipTyr rertprat vheisesssathe appropriate dosage of the

antibody, or antibody variant thereof or fragment thereof (e.g. antigen-binding fragment}, or
polypeptide will depend on the type of disease to be treated, the severity and course of the
diséase, whether the antibody, or antibody variant thereof or fragment thereof (e.g. antigen-
binding fragment), is administered for preventive or therapeutic purposes, previous therapy,
the patient's clinical history and response to the aniibody, or antibody variant thereof or
fragment thereaf (e.g. antigen-binding fragment) and the discretion of the attending physician.
[0244] Depending on the type and severity of the disease, about 0.1 mg/kg to 150
mg/kg (e.g., 0.1-20 mg/kg) of antibody, or antibody variant therecf or fragment thereof (e.g.
antigen-binding fragment), is an initial candidate dosage Tor administration to the patient,-
whether, for example, by one or more separate administrations, or by continuous infusion. A
typical daily dosage might range from about 1 mg/kg to 100 mg/kg or more, depending on the
factors mentioned above. For repeated administrations over several days or longer,
depending on the condition, the treatment is sustained until a desired suppression of disease
sympioms occurs. However, other dosage regimens may be useful. .The progress of this -
therapy is easily monitored by conventional techniques and assays. An exemplary dosing
regimen is disclosed in WO 94/04188.

[0245] The antibody compositions may be formulated, dosed and administered in a
manner consistent with good medical practice. Factors for consideration in this context
include the particular disorder being treated, the particular mammal being treated, the clinical
condition of the individual patient, the cause of the disorder, the site of delivery of the agent,
the method of administration, the scheduling of administration, and other factors known {o
medical practitioners. The "therapeutically effective amount” of the antibody, or antibody
variani thereof or fragment thereof (e.g. antigen-binding fragment), to be administered wili be
governed by such considerations, and is the minimum amount necessary to prevent,
amaliorate, or treat a diseass or disorder. The antibody, or antibody variant thareof or
fragment thereof (e.g. antigen-binding fragment), need not be, but is optionally formulated with
one or more agents currently used to prevent or treat the disorder in question. The sffective
amount of such other agents depends on the amount of antibody, or antibody variant thersof
or fragment thereof (e.g. antigen-binding fragment), present in the formulation, the type of
disorder or freatment, and other factors discussed above. These are generally used in the
same dosages and with administration routes as used hereinbefore or about from 1 to 99% of
the heretofore employed dosages.

{0246] The antibodies, or antibody variants thereof, or fragments thereof (e.g. antigen-
binding fragments) of the present invention which recognize Factor D as their target may be
used io ireat complement-mediated disorders. These disorders are associated with excessive

or uncontrolled complement activation. They include: Complement activation during
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Asn Tyr Gly Met Asn Trp Val Arg GIn Ala Pro Gly GIn Gly Leu 354045 Glu Trp met Gly Trp lle Asn Thr
Tyr Thr Gly Glu Thr Thr Tyr 505560 Ala Asp Asp Phe Lys Gly Arg 'he Val Phe ser Leu Asp Thr ser
657075 val ser Thr Ala Tyr Leu GIn lle Ser Ser Leu Lys Ala Glu Asp 808590 Thr Ala Val Tyr Tyr Cys
Glu Arg Glu Gly Gly Val Asn Asn Trp 95100105 Gly Gin Gly Thr Leu Val Thr Val Ser ser 110115
<210> 19 <211> 115 <212> PRT <213> Artificial sequence <220> <223> variable heavy chain domain
of modifiarHaREnpred A cRT T MmabcosrieemEstretien dya tesRe 1 B EReTE¥t Gly Pro Glu Leu
Lys Lys RémotibgBel@lyocardial infarction, aneurysm, stroke, hemorrhagic shock, crush injury,

multiple organ failure, hypobolemic shock and intestinal ischemia. These disorders can also
include disease or condition is an inflammatory condition such as severe burns, endotoxemia,
septic shock, adult respiratory distress syndrome, hemodialysis; anaphylactic shock, severe
asthma, angioedema, Crohn's disease, sickle ceil anemia, poststreptococcal
glomerulonephritis and pancreatitis. The disorder may be the result of an adverse drug
reaction, drug allergy, IL-2 induced vascular leakage syndrome or radiographic contrast media
allergy. It also includes autoimmune disease such as systemic lupus erythematosus,
myasthenia gravis, rheumatoid arthritis, Alzheimer's disease and multiple sclerosis.
Complement activation is also associated with transplant rejection. Recently there has been a
strong correlation shown batween complement activation and ocular diseases such as age-
related macuiar degeneration, diabetic retinopathy and other ischemia-related reiinopathies,
choroidal neovascularization (CNV), uveitis, diabetic macular edema, pathological myopia,
von Hippel-Lindau disease, histoplasmosis of the eye, Central Retinal Vein Occlusion

- (CRVO), corneal neovascularization, and retinal neovascularization.

EXAMPLES

[0247] The following examples are offered by way of illustration and not by way of
limitation. Commercially available reagents referred to in the examples were used according
o manufacturer's instructions unless otherwise indicated. The source of those cells identified
in the following examples, and throughout the specification, by ATCC accession numbers is
the American Type Culture Coliection, 10801 University Boulevard, Manassas, VA 20110-
22089.

Example 1: Modification of Anti-Factor D Abs

[0248] To identify modified anti-Factor D antibodies, and variants thereof, and
fragments thereof (e.g. antigen-binding fragments) that would have commercially desireable
characteristics such as homogeneity during manufacturing and production or for purposes of
analytical characterization, a site-directed mutagenesis approach was used to generate
modified humanized anti-factor D antibodies, and variants thereof, and fragments thereof (e.g.
antigen-binding fragments). First, the variable heavy and light chain domains from humanized
anti-Factor D Fab cione #111 (SEQ ID NO: 2 and SEQ 1D NO: 1, respectively) were
subcloned into an expression plasmid. Secondly, oligonucleotides encoding single mutations
were anneaied to the resulting expression plasmid fo introduce the site-directed mutations.
[0249] Initially, the variable heavy and light chain domains of humanized anti-Factor D
Fab clone #111 were subcloned into the plasmid pAEP1 (pAEP1 is a plasmid for the
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Ala ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr 202530 Asn Tyr Gly Met Asn Trp Val Arg
Gin Ala Pro Gly Gin Gly Leu 354045 Glu Trp Met Gly Trp lle Asn Thr Tyr Thr Gly Glu Thr Thr Tyr
505560 Ala Asp Asp Phe Lys Gly Arg Phe Val Phe Ser Leu Asp Thr Ser 657075 val ser Thr Ala Tyr
Leu Gin lle Ser Ser Leu Lys Ala Glu Asp 808590 Thr Ala val Tyr Tyr Cys Glu Arg Glu Gly Gly val Asn
Asn Trp 95100105 Gly Gin Gly Thr Leu Val Thr Val Ser Ser 110115 <210> 20 <211> 115 <212> PRT
<213> Artfipiabsequéhek aRodissip Excofitiaiie he sipdbrimodesdliive df e difieduktionaized

anti-FactQizfh &l 386tz Zcording to Kabat numbering, see Figure 10) of the variable light
chain domain. '
[0250} ‘The subcloning of the variable light chain domain domain of humanized anti-
Factor D Fab clone #111 info pAEP1 involved the ligation of two DNA fragments. The first
fragment was the pAEP1 vector in which the small EcoRV/Kpnl fragment had been removed.
The second fragment was an approximately 300 base pair EcoRV-Kpnl PCR fragment
generated from the light chain plasmid for the humanized anti-Factor D Fab clone #111, using
the following primers:
5 « TTTCCCTTTGATATCCAGGTGACCCAGTCTCCATCCT-3 (SEQ 1D NO: 67)
- B -TTTCCCTTTGGTACCCTGGCCAAACGTGTACGGCAAAGAATC-3' (SEQ ID NO:
68). '
The subcloning of the variable light chain domain of humanized anti-Factor D clone #111 into
pAEP1 infroduced a valine (V) at position 104 because position 104 is 2 amino acids
downstream of the restriction endonuclease sites, ECoRV and Kpnl, which were used fo insert
the variable light chain domain of humanized anti-Factor D clone #111 into pAEP1 and |
therefore in the backbone of the pAEFP1 plasmid. This resulting intermediate plasmid is herein '
referred to as “pAEP1-283-VL".
[0251] The subcioning of the variable heavy chain domain of humanized anti-Factor D
clone #111 into pAEP 1-238-VL invoived the ligation of two DNA fragments. The first fragment
was the pAEP1-238-VL vector in which the small BsiWl/PspOMI fragment had been removed.
The second fragment was an approximately 364 base pair BsiW{-PspOMI PCR fragment
generated from the heavy chain plasmid for the humanized anti-Factor D Fab clone #111,
using the foliowing primers:
5 —TTTGGGTTTCGTACGCTCAGGTCCAGCTGGTGCAATCTGGG-3' (SEQ 1D NO:
69)
5 -~ TTTGGGTTITGGGCCCTTGGTGCAGGCTGAGCAGACGGTGACCAGGET-T
{SEQ ID NO: 70).
This ligation of the two DNA fragments resulted in the plasmid for humanized anti-Factor D
Fab antibody variant 238 (also herein referred to as “238"; plasmid is herein referred {o as
 “p238").
[0252] After the subcloning of the variable light and heavy chain domains from
humanized anii-Factor D #111, site-directed PCR mutagenesis was used to mutale the
glutamine (Q) at position 1 (according to Kabat numbering, see Figure 1) of the variable heavy
chain of humanized anti-Factor D Fab antibody variant 238 to a giutamate (E), resulting in
humanized anti-Factor D Fab antibody variant 238-1 (also herein referred o as “238-17). The
construction of the plasmid for humanized anti-Factor D Fab antibody variant 238-1 {plasmid

79



Gin val Gin Leu Val Gin Ser Gly Pro Glu Leu Lys Lys Pro Gly 151015 Ala ser val Lys Val Ser Cys Lys
Ala Ser Gly Tyr Thr Phe Thr Page 9 P4188R1WO0_PCTSequencelListing.txt 202530 Asn Tyr Gly Met
Asn Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 354045 Glu Trp Met Gly Trp lle Asn Thr Tyr Thr Gly Glu
Thr Thr Tyr 505560 Ala Asp Asp Phe Lys Gly Arg Phe Val Phe Ser Leu Asp Thr Ser 657075 Val Ser

Thr Ala Tyr Leu Gin lle Ser Ser Leu Lys Ala GU Asp 808590 Thr Ala val Tyr Tyr Cys Glu Arg Glu Gly
Gly val AsnhainTefeo5d 0039 GlinGlyertihe dgevion Thiveddiddiragmenigl THarsb> 21 <211> 115

fragment was the p238 vector in which the small BsiwWl/PspOMI fragment had been removed.
The second fragment was an approximately 364 base pair BsiW|-PspOM| PCR fragment
generated from the p238 plasmid, using the following primers:

5 - TTTGGGTTTCGTACGCTGAAGTCCAGCTGGTGCAATCTGGG-3' (SEQ ID NO:
71) '

5 - TTTGGGTTTGGGCCCTTGGTGGCAGGCTCGAGGAGACGGTGACCAGGGT-3
(SEQ ID NO: 72).
This ligation of the two DNA fragments resulted in the plasmid for humanized anti-Factor D
Fab antibody varlant 238-1 (also herein referred to as “2384”; plasmid is herein referred to as
*p238-1"}, which included the site-directed mutation of the position 1 to a glutamate (E}. This
mutation Was found to inhibit the partial conversion of the glutamine (Q) in humanized anti-
Factor D Fab antibody variant 238-1 to pyrogiutamate (Amphlett, G. et al., Pharm. Biotechnol.,
9:1-140 (1996)).
[0253] Further site-directed PCR mutagenesis may be used to mutate methionine (M
or Met) or tryptophan (W or Trp) residues tc prevent oxidation or to mutate asparagine (N or
Asn) residues to prevent deamidation. To prevent the formation of oxidized variants of the
humanized anti-Factor D antibodies, methionines (M or Met), for example at position 33 of the
light chain may be mutated to leucine (L or Leu) which is most similar in size and
hydrophobicity to methionine, but lacks a sulfur for oxidation, or afternatively mutated to
isoleucine (! or lie) (Amphlett, G. et al., Pharm. Biotechnol., 3:1-140 (1996)). To prevent the
formation of deamidated variants of the humanized anti-Factor D antibodies, asparagines (N
or Asn), for exampie at position 34 and 52 of the light chain or position 99 or 100 of the heavy
chain may be mutated to giutamine (Q or Gin) which is most similar chemically to asparagine
(N or Asn), or mutated to alaning (A or Ala) or serine (S or Ser) which are common
substitutions at those positions in other aniibodies (Amphlett, G. et al., Pharm. Biotechnol.,
9:1-140 (1996)). |
[0254] Figures 1-2 shows the variable light chain domain and variable heavy chain
domain sequences for humanized anti-Factor D Fab antibody variant 238 (SEQ 1D Nos: 6 and
18, respeciively) and humanized anti-Factor D Fab antibody variant 238-1 (SEQ 1D NOs: 7
and 19, respectively), Figure 4 and Figure 6 show the fight chain and heavy chain sequences
(SEQ !D NOs: 47 and 54, respectively) for humanized anti-Factor D Fab antibody variant 238.
Figure 8 and Figure 10 show the light chain and heavy chain sequences (SEQ |D NOs: &1
and 63, respsctively) for humanized anti-Factor D Fab antibody variant 238-1.
[0255] BiaCore data showed affinity of humanized anti-Factor D Fab antibody variant
238 to human Factor D as well as affinity of humanized anti-Factor D fuli-length mAb version
of clone #111 (humanized anti-Factor D fuli-length mAb 234) (herein referred to as “234" or
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<212> PRT <213> Artificial sequence <220> <223> Variable heavy chain domain of modified
humanized anti-Factor D Fab 238-3 <400> 21 Gin Val Gin Leu Val Gin Ser Gly Pro Glu Leu Lys Lys
Pro Gly 151015 Ala Ser val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr 202530 Asn Trp Val Arg
Gin Ala Pro Gly Gin Gly Leu 354045 Glu Trp met Gly Trp lle Asn Thr Tyr Thr Gly Glu Thr Thr Tyr
505560 Ala Asp Asp Phe Lys Gly Arg Phe Val Phe Ser Leu Asp Thr Ser 657075 Val Ser Thr Ala Tyr
Leu Gin lferSigrs8r Ddulltiysglan@huzA$po8 08680 T Aldi-FakLTy IFyuldssg®IWArgI3IN (Ghpl&ly Val Asn

Asn Trp 95100105, Gl S falor iy EQUMMINYAMEDSELLA0885 were also tested in the
hemolytic inhibition assay (Figure 11) to assess the inhibition of the alternative pathway (see
Exampie 3).

Example 2: AP Hemolysis Assay

[0256] Biological function of modified anti-Factor D Abs were determined using
hemolytic inhibition assay using C1g-depleted human serum and BiaCore analysis (See
Example 3 below). Hemolytic assay was performed as follows.

{0257] For determining alternative pathway activity, rabbit erythrocytes (Er, Colorado
Serum) were washed 3x in GVB and resuspended to 2 x 10%ml. Inhibitors (50pl) and 20yl of
Er suspension were mixed 1:1 with GVB/0.1M EGTA/0.1 M MgCl,. Complement activation was
initiated by the addition of C1g-depleted human serum (fo avoid any complement activation
through the classical pathway) (CompTech; 30 wi diluted 1:3 in GVB). After a 30 minute
incubation at room femperature, 200 ul GVB/10 mM EDTA were added o stop the reaction
and samples were centrifuged for 5 min at 500 g. Hemolysis was determined in 200 ul
supernatant by measuring absorbance at 412 nm. Data were expressed as % of hemolysis
induced in the absence of the inhibitor. .

[02'581 Figure 11 shows inhibition of humanized anii-Factor D Fab clone #111 (IC5 =
4.7 £ 0.6 nM), modified anti-Factor D Fab 238 {ICs = 6.4 = 0.6 nM) and modified anti-Factor D
Fab 238-1 (IC5 = 3.5 + 0.5 nM) on aiternative pathway hemolysis using rabbit red blood cell
hemolysis assay using Clg-depleted human serum as complement source. Controls were
Factor H {"Human fH") (from CompTech) and anti-glycoprotsin 120 ("xgp120”) antibodies.

Example 3: Kinetic Analysis of anti-Human Factor D Fab by BiaCore

[0259] Kinetic and affinity constants for binding of human Factor D {Advanced
Research, inc.) to immobilized modified anti-factor D Fab 238 (herein referred fo as “238"; see
Example 1) were determined by surface plasmon resonance measurements on both BiaCore
3000 and BiaCore A100 instruments. For the values in Table 2 that are listed as “BiaCore
3000/BiaCore A100" results, separate experiments were done on each instrument, the data
from the separate experiments were analyzed {o get kinetic constants, and the kinetic
constants were averaged {o get the values shown in Table 2. Altemnatively, kinstic and affinity
caonstants for binding of human Factor D may be measured by immobilizing human Factor D
and measuring the binding of the mAb or Fab, may be measured using different regeneration
conditions (e.g. comprising 4M MgCl,) and/or may be measured using different binding buffers
{e.g. comprising PBS). Humanized anti-factor D full-length mAb version of clone #111 (herein
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<210> 22 <211> 115 <212> PRT <213> Avrtificial sequence <220> <223> Variable h eavy chain
domain of modified humanized anti-Factor D FAB 238-4 <400> 22 Gin val Gin Leu 1 Ala Ser val Lys
val Gin Ser Gly Pro Glu Lev Lys Lys Pro Gly 51015 val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr
202530 P4188R1WO0_PCTSequencelListing.txt Asn Tyr Gly met Asn Trp Val Arg Gin Ala Pro Gly Gin

Gly Leu 354045 Glu Trp Met Gly Trp lle Asn Thr Tyr Thr Gly Glu Thr Thr Tyr 505560 Ala Asp Asp Phe
Lys Gly A(ﬁjepﬁ@tqgﬁ ﬁﬂ%”s@f‘{rgbmgﬁqﬁl]ﬁ@égww 2347 or "humanized anti-Facior D full-

length mAb 234"} was aiso analyzed.

1. Immobilization
[0260] mAb or Fab were immobilized via amine-coupling using a standard protocol
supplied by the manufacturer. The density of the coupling was regulated by adjusting the
concentration or pH of the injected mAb or Fab solutions such that the total signat for
saturating binding of human factor D was between 50 and 150 resonance units (RU). After
coupling of the desired amount of mAb or Fab, unreacted functional groups on the sensor chip
were blocked by injection of ethanolamine. ' |

2. Kinetic Analysis
[0261) Binding experiments were conducting by injecting 60 pL aliquots of a series of
human factor D solutions varied in concentration from 500 nM {o 0.98 nM in 2-fold increments.
All samples were diluted in running buffer composed of 150 mM NaCl, 0.01% Tween-20 and
one of the following buffer components: (a) pH 7.2 (10 mM HEPES (4-(2-hydroxysthyi)-1-
piperazineethanesuifonic acid); (b) pH 8.0 (10 mM MES (2-[N-Morphotino]ethanesulfonic
acid); or pH 5.0 (10 mM sodium acetate). The flow rate was 30 pyi/min and dissociation was
monitored for 10 minutes for each concentration of human factor D tested. The signal
(sensorgram) observed for injection of the same solutions over a reference cell (sthanolamine
blocked) was subtracted from the sensorgram. Between sensorgrams the surface was
regenerated by injection of 30 yl of 4 M MgCl; to cause dissociation of any human factor D
remaining bound fo the immobilized antibody. A conirol sensorgram recorded for injection of
buffer only over the sensor chip surface was subtracted from the human factor D
sensorgrams. These data were analyzed by non-linear regression according to a 1:1
Langmuir binding model using BlAevaluation software v4.1. Kinetic and affinity constants are
provided in the Table 2 below. BiaCore technology is limited and is not able to accurately
measure on-rates that are too fast (i.e. Kp values smaller than about 10 pM) (Safsten et al.,
Anal. Biochem., 353: 181 {2006)).
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Val Ser Thr Ala Tyr Leu Gin lle Ser Ser LeU Lys Ala Glu Asp 808590 Thr Ala val Tyr Tyr Cys Glu Arg
Glu Gly Gly Val Asn Asn Trp 95100105 Gly Gin Gly Thr Leu Val Thr val Ser Ser 110115 <210> 23
<211> 115 <212> PRT <213> Artificial sequence <220> <223> variable heavy chain domain of
modified humanized anti-Factor D Fab 238-5 <400> 23 Gin Val GIn Leu val Gin Ser Gly Pro Glu Leu
Lys Lys Pro Gly 151015 Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr 202530 Asn Tyr
Gly met Arﬁﬁ’*?r% \ﬁéﬂ%@ B#4ifa Pro Gly Gin Gly Leu 354045 Glu Trp met Gly Trp lle Asn Thr Tyr Thr

Gly Glu Twabhsr IBtHdiy60 ka (M-1s-1) | kd (s-1) Ko (M)
Modified Anti-factor D Fab 238 | 1.5x10° 1.7x107 1.0x1072
(pH 7.2; A100) . | (1.0 pM % 0.05)
Modified Anti-factor D Fab 238 | 8.429x10° | 1.4£1.7x107 1.4x107¢
(pH 7.2; 3000/A100) (1.4 pM £ 0.5)
Modified Anti-factor D Fab 238 1.9x10° 3.6x10% 0.19x10°
(pH 6; 3000) | (0.19 nM £ 0.01)
Modified Anti-facior D Fab 238 1.2x10° 0.02 12.3x10”
(pH 5; A100) . (12.3nM £ 2)
Anti-factor D full-iength mAb 234 | 1.9x10° 1.3x10™ 0.7x10™”
(pH 7.2; A100) C (0.7 oM = 0.04)
Anti-factor D fuli-length mAb 234 | 9.5:10x10° | 1.3£1.7x107 1.1x10™
(pH 7.2; 3000/A100) . (1.1 pM = 0.8)
Anti-factor D full-length mAb 234 | 2.8x10° 2.2x107 .08x10°
(pH 8; 3000) (0.08 nM £ 0.01)
Anti-factor D full-length mAb 234 | 2.2x10° 2.0x10* 9x10”
(pH 5; A100) (9.0 nM % 1.0)

Example 4: AP Hemolysis Assay with Varying Factor D Cencentrations

{0262] Biological function of modified anti-Factor D Abs, including anti-Factor D Fab
2.38, were determinad using hemolytic inhibition assay using C1g-depleted human serum and
BiaCore analysis (See Example 2 above), in the presence of three serum concentrations of
Factor D.

[0263] C1ig-depieted human serum (CompTech) as well as vitreous fluid and Bruch's
membrane tissue from eyes of AMD patients (obtained through a coliaboration with the Cole
Eye Institute, Cleveland, OH) were analyzed in a quantitative ELISA for Factor D (see below).
The concentration of Factor D in the C1g-depleted serum was 87 nM, whereas the level in
vitreous fluid and Bruch’'s membrane tissue from AMD patients was 16.2 £ 10.3 nM (mean
SD, n=10).

[0264] The quantitative factor D ELISA was performed by diluting anti-human
complement factor D goat polyclonal antibody (R&D Systems, Minneapolis, MN) to 1 pg/mL in
phosphate buffered saline (PBS) and coating the anti-factor D polyclonal antibody (R&D
Systems, Minneapalis, MN) onto 384 well ELISA plates (high-bind plates; Greiner Bio One
through VWR International, Bridgeport, NJ) during an overnight incubation at 4°C. After
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Ala Asp Asp Phe Lys Gly Arg Phe Val Phe Ser Leu Asp Thr Ser 657075 Val Ser Thr Ala Tyr Leu Gin
lle Ser Ser Leu Lys Ala Glu Asp 808590 Thr Ala Val Tyr Tyr Cys Glu Arg Glu Gly Gly Val Asn Asn Trp
95100105 Gly Gin Gly Thr Leu Val Thr val Ser Ser 110115 <210> 24 <211> 115 <212> PRT <213>
Artificial sequence <220> <223> variable heavy chain domain of modified humanized anti-Factor D
Fab 238-6 <400> 24 Gin val Gin Leu Val Gin Ser Gly Pro Glu Leu Lys Lys Pro Gly 151015 Ala Ser Val

Lys Val Sepeagi3dmemvdbmas) ayifer iPBhECIPR720 2550 A% g PligsiterariRckrs 194l ar§ Gin Ala Pro
Gly Gin Gly wieurds1045% Bageelbrit4 283RNBS C Thiegued raialiisfing:tkiations were

performed at room temperature on an orbital shaker. A standard curve of factor D
(Compiement Technology, Inc., Tyler, Texas) was prepared in PBS/0.5% BSA/0.05% Tween-
20 over a range of 15.6 — 1,000 pg/ml. Frozen control samples pre-diluted to quantitate at the
high, mid, and low regions of the standard curve were thawed. C1g-depleted human serum
and human vitreous fluid and Bruch’s membrane iysate samples were diluted using Assay
Diluent (PBS/ 0.5% BSA/0.5% Tween-20). After the blocking step, the plates were washed
and the diluted samples (serum, vitreous fiuid, and lysates of Bruch’s membrane), standards
and conirols were added and incubated for 2 hours. After the 2 hr incubation, the plates were
washed, and bound factor D was detected during a 1 {0 2 hr incubeation. with a biotinylated
anti-factor D monoclonal antibody (clone 9G7.1.16, produced at Genentech, diluted to 62.5
ng/mi) followed by a 30 min incubation with streptavidin-horseradish peroxidase (SA-
HRP)_(Amersham Pharmacia Biotech, P'tscataway,'NJ), diluted 1/10,000 in Assay Diluent.
Following a final wash step, tetramethyl benzidine (Kirkegaard & Perry Laboratories, inc.,
Gaithersburg, MD) was added, and color was allowed to develop for 5 to 7 min. . The reaction.
was stopped by the addition of 1 M phosphoric acid. The optical density was read using a
microplate reader (450 nm, 650 nm reference), and the sample concentrations were
calculated from four-parameter fits of the standard curves. The minimum quantifiable
concentrations of factor D in human vitrecus fluid and Bruch's membrane lysate samples were
780 pa/mL (1/50 minimum dilution) and 156 pg/mL (1/10 minimum dilution), respectively.
[0265] in order to determine the 1Cs, and iCq, values for inhibition of the alternative
complement pathway using modified anti-Factor D Fab 238 in the presence of factor D
concentrations similar to the concentrations of Factor D observed in vitreous fluid and Bruch’s
membrane tissues from eyes of AMD patients, the hemolytic assay was performed as
described in Example 2, using 10% C1qg-depleted serum (9.7 nM factor D) or using 10% C1g-
depieted serum supplemenied with additional factor L (CompTech} to achieve factor D
concentrations representing the mean (16.2 nM) or the mean + 1 SD (26.5 nM} concentration
observed in vitreous fluid and Bruch's membrane tissues from eyes of AMD patients, Data
were expressed as % of hemolysis induced in the absence of the inhibitor (Figure 12). The
concentrations of anti-Factor D Fab 238 causing 50% and 80% inhibition of the hemolytic
reaction (ICs and ICy values, respectively) were determined for three repeat experiments by
non-linear regression of the inhibition curves using a four-parameter fit model (KaleidaGraph,
Synergy Software, Reading, PA). The molar ratios of the 1Cs and 1Cy values versus the
relative concentration of Factor D were aiso calculated. The average iCs and 1Cy values and

molar ratios are shown in Tabig 3.
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Glu Trp
Val Phe

Met Gly Trp lle Asn Thr Tyr Thr Gly Glu Thr Thr Tyr 505560 Ala Asp Asp Phe Lys Gly Arg Phe
Ser Leu Asp Thr Ser 657075 Val Ser Thr Ala Tyr Leu GIn lle Ser Ser Leu Lys Ala Glu Asp

808590 Thr Ala val Tyr Tyr Cys Glu Arg Glu Gly Gly Val Asn Asn Trp 95100105 Gly Gin Gly Thr Leu
Val Thr Val Ser Ser 110115 <210> 25 <211> 115 <212> PRT <213> Atrtificial sequence <220> <223>

variable
Leu Val
Tyr Thr
met GIy

heavy chain domain of modified humanized anti-Factor D Fab 238-7 <400> 25 Gin Val Gin

Ginbed: GGAP o B RE0 dor Pod-Egetdrid B3y 151015 Ala Ser val Lys Val Ser Cys Lys Ala Ser Gly
Dhe Thr 202530.Asn Tyr fa4-Fasterd flab (@8BA)g Gin AlaPro Gly Gin Gly Leu 354045 Glu Trp
cﬁ%r n . Thriyr Thr ﬁpl(‘lu TheiThr T\/r IC9
éoncentratlon i ‘Molar nM Molar
(nM) ratio Ratio
(ICx/fD) {ICo/TD)
9.7 (nM) 44+15 |0.454 14.0 ¢ 1.443
1.0
16.2(nM}) 10.2 % 0.630 38.0 2.346
0.8 £11.0
26.5 (nM) 239+ |0.902 726+ 2.740
5.0 4.8

Example 5: Duration of lnhibiiio.n‘ of Aliernative Pathway Complement Activation
[0266]
complement activation in a human eye using a single intravitreal (IVT) injection of anti-Factor
D Fab 238 at a 2.5 mg dose (assuming a half-life (t1-) of anti-Factor D Fab 238 of 11.5 days,

based on inferspecies scaling from the rabbit), was measured (Example 13). The simulated

The simulated duration of inhibition of the alternative pathway (AP)

data are based on scaling from a PK study of single intravitreal dose of Fab 238 in the New
Zealand white rabbit.

[0267]
anti-Factor D 238 in rabbits was calculated. Twelve (12) New Zealand White rabbils were

To estimate the half-life of anti-Factor D Fab 238 in humans, the halfife of

administered a single intravitreal dose of 1 mg Fab 238 in each eye. Vitreous humor and
retinal tissue samples were collected from both eyes from the specified number of animals at
the following timepoints; 3 animals at 4, 24 and 96 hours (n=8 samples at each of these
timepoints) and one animal at 216 hours (n=2 samples at this timepoint) and 2 animals at 240
hours {n=4 samples at this fimepoint). The concentrations of Fab 238 in the ocular matrices
ware measured in a factor D binding ELISA.

[0268]
estimatepharmacokinetic parameter estimates using a naive pooled approach with the IV

The vitreous humor concentration-time data from all animals were analyzed to

bolus input model (Modeis 201, WinNonlin Pro version 5.2.1; Pharsight Corporation, Mountain
View, CA) to provide one estimate of terminal half-life (T+) of 3.83 days. The retinal partition
coefficient was caiculated as the ratio of the concentration in the retinal tissue 10 vilreous
humor averaged for all eyes at all timepoints, and was equal to .24, The PK parameters for
vitreous humor wera scaled fo human using the same scaling factors observed for
ranibizumab. The human eye is assumed 1o have a V; of 4 mL, the rafio of half-life in the
human to the rabbit is assumed fo be 3, producing an estimate of 14, in human of 11.5 days.
This produced the estimate for vitreous conceniration and retinal fissue concentrations as a
function of time as:

Vitreous Concentration = (Dose/V () exp([-In(2)/ts,]"time)



505560 Ala Asp Asp Phe Lys Gly Arg Phe Val Phe Ser Leu Asp Thr Ser 657075 val Ser Thr Ala Tyr
Leu Gin lle Ser Ser Leu Lys Ala Glu Asp 808590 Thr Ala val Tyr Tyr Cys Glu Arg Glu Gly Gly Val Asn
Asn Trp 95100105 Gly GIn Gly Thr Leu Val Thr Val Ser Ser 110115 <210> 26 <211> 115 <212> PRT
<213> Artificial sequence <220> <223> variable heavy chain domain of odified humanized anti-Factor
D Fab 238-8 <400> 26 Gin val Gin Leu Val Gin Ser Gly Pro Glu Leu Lys Lys Pro Gly 151015 Ala ser
Val Lys Val SerRejisal yissira®eceieigr TH e THedds@y wdiimg cimaiaas¥arrp val Arg Gin Ala
Pro Gly Glgefaéichgu 354045 Glu Trp met Gly Trp lle Asn Thr Tyr Thr Gly Glu Thr Thr Tyr Page 12

[0269] In Figure 13, the graph was produced for a single ITV dose of 2.5 mg/eye, and
represents time from t=0 to t=112 days. 1Cq represents the concentration of Fab 238 that
produces a 90% inhibitory effect in the hemolysis assay performed as shown in Example 2
and 4 in which 10% pooled human serum was supplemented to a Factor D concentration of
16.2 nM. The assay result was 1Cg = 38 nM Fab 238. To compare to the retinal & vitreous
concentrations, a molar to mass conversion was done using the following equation:

ICgo = 38 x 10 moles/L

MW of Fab 238 = 50,000 grams/mole

ICeo (Ug/mL) = (38 x 10 moles/L) x (50 x10° grams/mole) = 1.9 x 10”®° grams/L, or 1.9

ug/ml.
[0270] As shown in Figure 13, the “days above |Cgy” was estimated as the amount of
time the vitreous or retinal concentration would be predicted to be above 1.9 ug/ml afier a
singie ITV dose of 2.5 mg/eye, and was observed as the point where the graph of the vitreous
or retinal concentrations cross the line at 1.9 ug/mL. A single IVT injection of anti-Factor D
Fab 238 was estimated to inhibit AP complement activation in the retinal tissue for at least
about 74 days and in the vitreous humor for at least about 97 days. The dashed ling in Figure
13 shows the simulated anti-Factor D Fab 238 concentration in the vitrecus humor following
intravitreal administration. The solid iine in Figure 13 shows the simulated anii-Factor D Fab
238 concentration in the retinal tissus following intraviireal administration. The difference in
the conceniration in the vitreous humor and retinal tissue is based upon an estimate of the
retinal tissue partition coefficient of 20%; in other words, 20% of the total drug administered to
the vitreous humor will have access to the retinal tissue
10271] Those skilled in the art will recognize, or be able o ascertain using no more
than routine experimentation, many equivalents to the specific embodiments of the invention
described herein. Such equivalents are intended fo be encompassed by the following claims.
[0272] Although the foregoing invention has been described in some detail by way of
ilustration and example for purposes of clarity of understanding, the descriptions and
examples should not be construed as limiting the scope of the invention. The disclosures of
all patent and scientific literatures cited herein are expressly incorporated in their entirety by
reference.
[0273] The foregoing written specification is considerad to be sufficient to enable one
skilled in the art to practice the invention. The present invention is not to be limited in scope
by the construct deposited, since the deposited embodiment is intended as a single illustration
of certain aspects of the invention and any constructs that are functionally equivalent are
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P4188R1WO0_PCTSequenceListing.txt 505560 Ala Asp Asp Phe Lys Gly Arg Phe val Phe Ser Leu Asp
Thr Ser 657075 val ser Thr Ala Tyr Leu GlIn lle Ser Ser Leu Lys Ala Glu Asp 808590 Thr Ala val Tyr
Tyr Cys Glu Arg Glu Gly Gly val Ala Asn Trp 95100105 Gly GIn Gly Thr Leu val Thr Val Ser ser
110115 <210> 27 <211> 115 <212> PRT <213> Artificial sequence <220> <223> variable heavy chain
domain of modified humanized anti-Factor D Fab 238-9 <400> 27 Gin Val Gin Leu Val Gin Ser Gly Pro
Glu Leu 1yighintsesecesphibisoneepiansdpdegd.yenparserdirations gihsineagieg raddsiod #nr

those shown and described herein will become apparent to those skilled in the art from the

foregoing description and fall within the scope of the appended claims.
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202530 Asn Tyr Gly Met Asn Trp val Arg Gin Ala Pro Gly Gin Gly Leu 354045 Glu Trp met Gly Trp lle
Asn Thr Tyr Thr Gly Glu Thr Thr Tyr 505560 Ala Asp Asp Phe Lys Gly Arg Phe Val Phe Ser Leu Asp
Thr ser 657075 val Ser Thr Ala Tyr Leu Gin lle Ser Ser Leu Lys Ala Glu Asp 808590 Thr Ala val Tyr
Tyr Cys.Glu Arg Glu Gly Gly val Gin Asn Trp 95100105 Gly Gin Gly Thr Leu val Thr val ser ser 110115
<210> 28 <211> 115 <212> PRT <213> Avrtificial sequence <220> <223> variable heavy chain domain
of modifie/ alEtized anti-Factor D Fab 238-10 <400> 28 Gin Val Gin Leu val Gin Ser Gly Pro Glu

Leu Lys Lys Proagni 550 Alm@sidvaldnysriviah Seit Cysid s/ AbeoSe réfdheriog dhibBiye Thr 202530
wherein said anti-Factor D antibody further comprises a substitution at one or more positions
of sald reference antibody, wherein said reference antibody comprises light chain HVR-1
comprising ITSTDIDDDMN (SEQ ID NO: 30), light chain HVR-2 comprising GGNTLRP (SEQ
ID NO: 35), and light chain HVR-3 comprising LQSDSLPYT (SEQ 1D NO: 38); and whersin
said substitution is one or more of the following:
{(a) amino acid at position 33 of the light chain is L or §;
{b) amino acid at position 34 of the light chain is A or Q;
¢) amino acid at position 52 of the light chain is S or A;

)

()
(d) amino acid at position 104 of the fght chain is V;
(e) amino acid at position 1 of the heavy chainis E;
(f) amino acid at position 99 of the heavy chainis A or Q; or

{g) amino acid at position 100 of the heavy chain is Aor Q.
2. An anti-Factor D antibody comprising heavy chain HVRs of a reference antibody,
wherein said anti-Factor D antibody further comprises a substitution at one or more positions
of said reference antibody, wherein said reference antibody comprises heavy chain HVR-1
comprising GYTFTNYGMN (SEQ 1D NO: 39}, heavy chain HVR-2 comprising
WINTYTGETTYADDFKG (SEQ 1D NO: 40), and heavy chain HVR-3 comprising EGGVNN
(SEQ 1D NO: 41), and wherein said substitution is one or more of the following:

{(a) amino acid at position 33 of the light chainis L or {;

{b} amino acid at position 34 of the light chain is A or Q;

(c) amino acid at position 52 of the light chain is S or A;

(d) amino acid at position 104 of the light chain is V°

() amino acid at position 1 of the heavy chain is E;

(fy amino acid at position 99 of the heavy chainis A or Q; or

(g) amino acid at position 100 of the heavy chain is A or Q.
3. An anti-Factor D antibody comprising light chain HVRs and heavy chain HVRs of a
reference antibody, wherein said anti-Factor D antibody further comprises a substitution at
one or more positions of said reference antibody, wherein said reference antibody comprises
light chain HVR-1 comprising ITSTDIDDDMN (SEQ ID NO: 30), light chain HVR-2 comprising
GGNTLRP (SEQ ID NO: 35), and light chain HVR-3 comprising LQSDSLPYT (SEQ ID NO:
38), and heavy chain HVR-1 comprising GYTFTNYGMN (SEQ 1D NO: 39), heavy chain HVR-
2 comprising WINTYTGETTYADDFKG (SEQ 1D NO: 40}, and heavy chain HVR-3 comprising
EGGVNN (SEQ ID NO: 41), and wherein said substitution is one or more of the following:

{a) amino acid at position 33 of the light chainis L or [

{b) amino acid at position 34 of the light chain is A or Q;
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Asn Tyr Gly Met Asn Trp val Arg Gin Ala Pro Gly Gin Gly Leu 354045 Glu Trp Met Gly Trp lle Asn Thr
Tyr Thr Gly Glu Thr Thr Tyr 505560 Page 13 Ala Asp Asp val ser Thr Thr Ala Val Gly GIn Gly Phe Lys
Gly 65 Ala Tyr Leu 80 Tyr Tyr Cys 95 Thr Leu Val 110 P4188R1WO0_PCTSequencelListing.txt Arg Phe
Val Phe Ser Leu Asp Thr Ser 7075 GIn lle Ser Ser Leu Lys Ala Glu Asp 8590 Glu Arg Glu Gly Gly val

Asn Ala Trp
¢) amino acid at position 52 of the light chainis S or A;

(

{d) amino acid at position 104 of the light chain is V;

(e) amino acid at position 1 of the heavy chain is E;

(f) amino acid at position 99 of the heavy chainis A or Q; or

{g) amino acid at position 100 of the heavy chain is Aor Q.

4. An anti-Factor D antibody comprising: 4 .

(a) atleast one, two, three, four, five or six HVRs selected from the group comprising:
(i) an HVR-H1 comprising the amino acid sequence selected from SEQ ID NO:
38, .
(i) an HVYR-H2 comprising the amino acid sequence of SEQ 1D NO: 40;
(iii} an HVR-H3 comprising the amino acid sequence selected from SEQ 1D
NO: 41, SEQ ID NO: 42, SEQ 1D NO: 43, SEQ ID NO: 44 and SEQ ID NO: 45;
{iv) an HVR-L1 comprising the amino acid sequence selected from SEQ 1D NO: .
30, SEQ 1D NO: 31, SEQ 1D NO: 32, SEQ 1D NO: 33 and SEQ 1D NO: 34;
{v) an HVR-L2 comprising the amino acid sequence selected from SEQID NO:
35, SEQ ID NO: 36 and SEQ ID NQO: 37; and
(vi) an HVR-L3 comprising the amino acid sequence selected from SEQ 1D NO:
38; or

(b) at least one variant HVR, wherein the variant HVR comprises modification of at

least one residue of the sequence depicted in SEQ D NO: 39, 40, 41, 42, 43, 44, 45,

30, 31, 32, 33, 34, 35, 36, 37 or 38.

5. The antibody of Claim 4, comprising an HVR-H1 comprising the amino acid sequence
of SEQ ID NQ: 39
6. The antibody of Claim 4, comprising an HVR-H2 comprising the amino acid sequence
of SEG ID NO: 40.
7. The antibody of Claim 4, comprising an HVR-H3 comprising the amino acid seguence
of SEQ ID NC; 41.
8. The antibody of Claim 4, comprising an HVR-L1 comprising the amino acid sequence
of SEQ ID NO: 30.
9. The antibody of Claim 4, comprising an HVR-LZ comprising the amino acid sequence

of SEQ ID NO: 35.

10. The antibody of Claim 4, comprising an HVR-1.3 comprising the amino acid sequence
of SEQ ID NO: 38.

11. The antibody of Claim 4, comprising an MVR-H1 comprising the amino acid sequence
of SEQ 1D NO: 38, an HVR-H2 comprising the amino acid sequence of SEQ 1D NO: 40, and
an HVR-H3 comprising the amino acid sequence of SEQ 1D NO: 41,
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100105 Thr val Ser Ser 115 <210> 29 <211> 115 <212> PRT <213> Atrtificial sequence e heavy
chain doman of modified humanized anti-Factor D Fab 238-11 Leu Val GIn Ser Gly Pro Glu Leu Lys
Lys Pro Gly 51015 Lys val ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr 202530 Met Asn Trp Val Arg Gin
Ala Pro Gly GIn Gly Leu 354045 Gly Trp lle Asn Thr Tyr Thr Gly Glu Thr Thr Tyr 505560 Ala Asp Asp

Phe Lys Gly Argr Phe Val Phe Ser Leu Asp Thr Ser 657075 . _
12. he antibody of Claim 4, comprising an HVR-L1 comprising the amino acid sequence

of SEQ 1D NO: 30, an HVR-L.2 comprising the amino acid seguence of SEQ ID NO: 35, and
an HVR-L3 comprising the amino acid sequence of SEQ 1D NO: 38.

13.  The antibody of Claim 4, comprising an HVR-H1 comprising the amino acid sequence
of SEQ 1D NO: 39, an HVR-HZ comprising the aminc acid sequence of SEQ 1D NO: 40, an
HVR-H3 comprising the amino acid sequence of SEQ ID NO: 41, an HVR-L1 comprising the
amino acid sequence of SEQ ID NO: 30, an HVR-L2 comprising the amino acid sequence of
SEQ ID NO: 35, and an HVR-L3 comprising the amino acid sequence of SEQ D NO: 38.

14.  The antibody of Claim 4, wherein the antibody comprises a heavy chain variable
domain having at least 90% sequence identify to an amino acid sequence selected from SEQ
ID NO: 18.

15.  The antibody of Claim 4, wherein the antibody comprises a heavy chain variable
domain having at least 90% sequence identity to an aminc acid sequence selected from SEQ
D NO: 19.

18.  The antibody of Claim 4, wherein the antibody comprises a light chain variable domain
having at least 90% sequence identity to an amino acid sequence selected from SEQ iD NO:
8.

17. The antibody of Claim 4, wherein the antibody comprises a light chain variable domain
having at least 90% seguence identity to an aminc acid sequence selected from SEQ ID NO:
7.

18.  The antibody of Claim 4, wherein the antibody comprises a heavy chain variable
domain having af least 90% sequence identity to an amino acid sequence selected from SEQ
ID NO: 18 and a fight chain variable domain having at least 90% sequence identity to an
arnino acid sequence selected from SEQ {D NO: 6.

19.  The antibody of Claim 4, wherein the antibody comprises a heavy chain variable
domain having at least 90% sequence identity to an amino acid sequehce selected from SEQ
ID NO: 19 and a light chain variable domain having at least 890% sequence identity to an
amino acid sequence selected from SEQ ID NO: 7.

20.  An aniibody of Claim 4, wherein the antibody comprises a heavy chain variable
domain selected from SEQ 1D NO; 18, SEQ (D NO: 18, SEQ ID NO: 20, SEQ 1D NO: 21, SEQ
ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ 1D NO: 25, SEQ 1D NO: 26, SEQ ID NO: 27,
SEQ 1D NO: 28 and SEQ D NO: 28.

21. An antibody of Claim 4, wherein the antibody comprises a light chain variable domain
selected from SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ {D NO: 10,
SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ 1D NO: 15, SEQ D
NO: 16 and SEQ ID NO: 17, |

22. A polypeptide comprising the following amino acid sequence.
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val Ser Thr Ala Tyr Leu GIn lle Ser Ser Leu Lys Ala Glu Asp 808590 Thr Ala val Tyr Tyr CyS Glu Arg
Glu Gly Gly Val Asn GIn Trp 95100105 Gly GIn Gly Thr Leu Val Thr val Ser Ser 110115 <210> 30
<211> 11 <212> PRT <213> Atrtificial sequence <220> <223> 14vR-L1 of #111 and 238 to 238-1,
238-6 to 238-11 <400> 30 lle Thr Ser Thr Asp lle Asp Asp Asp Met Asn 510 <210> 31 <211> 11
<212> PRT <213> Artificial sequence <220> <223> HVR-L1 of modified humanized anti-Factor D Fab

238-2 <4%&%&W&§QRJ@AWMQWQ%WWR@@B@méwMGWlNTYTGETT

P4188R1W%53§<ESR%%%%TJCD@T|§\S/%Q' EmSSLKAEDTAVYYCEREGGVX2X3WGOGTLVTVSS (SEQ
ID NO: 74), wherein X;is Qor E; Xz is N, Aor Q; and Xz is N, A or Q.
23. A polypeptide comprising the following amino acid sequence:
DIQVTQSPSSLSASVGDRVTITC!TSTDIDDDX4X5WYQQKPGKVPKLLESGGXGTLRPGVPSRF
SGSGSGTDFTLTISSLOQPEDVATYYCLQSDSLPYTFGQGTKX,EIK (SEQ ID NO: 73), wherein
Xeis M, Lorl; Xsis N, AorQ; Xsis N, S or A; and X; is L or V.
24, A polypeptide comprising an amino acid sequence selected from the group comprising
SEQ ID NO: 18, SEQ 1D NO: 19, SEQ ID NQ: 20, SEQ D NO: 21, SEQ ID NO: 22, SEQ ID
NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ 1D NO: 26, SEQ ID NO: 27, SEQ ID NO: 28
and SEQ ID NO: 29.
25. A pdlypeptide comprising an amino acid sequence selected from the group comprising
SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO:
11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16 and
SEQ 1D NO: 17.
26. An anti-Facior D antibody comprising the polypeptide of Claim 22.
27. An anti-Factor D antibody comprising the polypeptide of Claim 23.
28, An anti-Factor D antibody comprising the polypeptide of Claim 22 and the polypeptide
of Claim 23.
29. The antibody of Claim 4, wherein the antibody comprises a heavy chain variable
domain sequence of SEQ ID NO: 18.
30. The antibody of Claim 4, wherein the antibody comprises a heavy chain variable
domain sequence of SEQ 1D NO: 19,
31. The antibody of Claim 4, wherein the antibody comprises a light chain variable domain
sequence of SEQ 1D NO: 6.
32. The antibody of Claim 4, wherein the antibody comprises a light chain variable domain
sequence of SEQ IDNO: 7.
33. The antibody of Claim 4, wherein the antibody comprises a heavy chain variable
domain sequence of SEQIDNO: 18 and a light chain variable domain sequence of SEQ ID
NO: 6.
34. The antibody of Claim 4, wherein the antibody comprises a heavy chain variable
domain sequence of SEQ ID NO: 19 and a light chain variable domain sequence of SEQ 1D
NO: 7. _
35.  The antibody of Claim 4, wherein the antibody comgprises a heavy chain variable
domain having at least 90% sequence identity to an amino acid sequence selected from SEQ
iD NO: 54.
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<210> 32 <211> 11 <212> PRT <213> Atrtificial sequence <220> <223> HVR-L1 of modified
humanized anti-Factor D Fab 238-3 <400> 32 lle Thr Ser Thr Asp lle Asp Asp Asp lle Asn 510 <210>
33 <211> 11 <212> PRT <213> Artificial sequence <220> <223> HVR-L1 of modified humanized
anti-Factor D Fab 238-4 <400> 33 lle Thr Ser Thr Asp lle Asp Asp Asp Met Ala 510 <210> 34 <211>
11 <212> PRT <213> Atrtificial sequence <220> <223> HVR-L1 of modified humanized anti-Factor D

Fab 238-55 40071 34,8, 00) S \RRHE i AbORPMERRIL 2Me sk 1dziIRvaRbk> 7 <212> PRT
domain having at least 90% sequence identity to an amino acid sequence selected from SEQ
D NO: 63.

37. The antibody of Claim 4, wherein the antibody comprises a light chain variable domain
having at least 90% sequence identity to an amino acid sequence selected from SEQ [D NO:
47. ' _

38.  The antibody of Claim 4, wherein the antibody comprises a light chain variabie domain
having at least 90% sequence identity to an aming acid sequence selected from SEQ |D NO:
61.

39.  The antibody of Claim 4, wherein the antibody comprises a heavy chain variable
domain having at least 90% sequence identity to an amino acid sequence selected from SEQ
ID NO: 54 and a light chain variable domain having at least 90% sequence identity to an
amino acid sequence selected from SEQ ID NO: 47.

40.  The antibody of Claim 4, wherein the antibody comprises a heavy chain variable
domain having at least 90% sequence identity to an amino acid sequence selected from SEQ
ID NO: 83 and a light chain variable domain having at least 90% sequence identity to an
amino acid sequence selected from SEQ ID NO: 61. |

41.  The antibody of Claim 4, wherein the antibody comprises a heavy chain variable
domain seguence of SEQ 1D NO: 54,

42, The antibody of Claim 4, wherein the antibody comprises a heavy chain variable
domain sequence of SEQ ID NO: 63.

43.  The antibody of Claim 4, wherein the antibody comprises a light chain variable domain
sequence of SEQ ID NQO: 47.

44, The antibody of Claim 4, wherein the antibody comprises a light chain variable domain
sequence of SEQ ID NO: 61.

45.  The antibody of Claim 4, wherein the antibody comprises a heavy chain variable
domain sequence of SEQ ID NO: 54 and a light chain variable domain sequence of SEQ 1D
NO: 47.

46. . The aniibody of Claim 4, wherein the antibody comprises a heavy chain variable
domain sequence of SEQ 1D NO: 63 and a light chain variable domain sequence of SEQ D
NO: 61.

47, The polypeptide the comprising the amino acid selected from the group comprising
SEQ 1D NO: 47 and 61,

48.  The polypeptide the comprising the amino acid selected from the group comprising
SEQ ID NO: 54 and 83.

49.  The antibody of claim 4 or 14-19 or 26-28, wherein the antibody is humanized.
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<213> Artificial sequence <220> <223> HVR-L2 of #111 and 238 to 238-5 and 238-8 to 238-11 <400>
35 Gly Gly Asn Thr Leu Arg Pro 5 <210> 36 <211> 7 <212> PRT <213> Artificial sequence <220>
<223> HVR-L2 of modified humanized anti-Factor D Fab 238-6 <400> 36 Gly Gly Ser Thr Leu Arg Pro
5<210> 37 <211> 7 <212> PRT <213> Artificial sequence <220> <223> HVR-L2 of modified
humanized anti-Factor D Fab 238-7

50.  The antibody of claim 4 or 14-19 or 26-28, wherein the Factor D is mammaiian Factor
D.
51.  The antibody of claim 50, wherein the Factor D is human Factor D.
52. A polynucleotide encoding an antibody of claim 4 or 14-19 or 26-28.
53. A polynucleotide encoding a polypeptide of claim 22-25 or 47-48.
54. A vactor comprising the polynucleotide of Claim 52 or 53.
55.  Ahost cell comprising the vector of claim 54.
56. A hostcell of claim 55, wherein the host cell is eukaryotic.
57,  Ahost cell of claim 55, wherein the host cell is a CHO cell.
58. A msthod of making an anti-Factor D antibody, wherein the method comprises (&)
culturing the host cell of claim 56 or 57 under conditions suitable for expression of the
polynucleotide encoding the antibody, and (b) isolating the antibody.
58.  The antibody of claim 4 or 14-19 or 26-28, wherein the antibody is a monoclonal
antibody.
60.  The antibody of claim 59, wherein the antibody is an antibody fragment selecied from
a Fab, Fab’-SH, Fv, scFv, or {Fab’), fragment.
81.  The antibody of claim &8, wher@in the antibody is humanized.
62. The antibody of claim 59, which is produced in bacteria.
63.  The antibody of claim 59, which is produced in CHO celis.
64, A pharmaceutical formulation comprising the anti-Factor D antibody of claim 59, and a
pharmaceutically acceptabie diluent, carrier or excipient.
65.  An articie of manufaciure comprising:

(a) the pharmaceutical formulation of claim 64;

{b) a container; and

(c) a package insert or label indicating that the compound can be used to freat a
complemenied-associated disorder.
66.  Akit comprising an antibody of ¢laim 4 or 14-18 or 26-28 and instructions for
administering said antibody to freat a complement-associated disorder.
87. A kit of claim 66, wherein the complement-associated disorder is selecied from the
group comprising ocular diseases.
68.  AKkit of claim 67, wherein the ocuiar disease is seiected from the group comprising
age-related macular degeneration, diaetic retinopathy, choroidal neovascularization (CNV),
uveitis, diabetic macular edema, pathological myopia, von Hippel-Lindau disease,
histoplasmosis of the eye, Central Retinal Vein Occlusion (CRVO), corneal
neovascularization, and retinal neovascularization.
89. A Kkit of claim 68, wherein the age-related macular degeneration is sslected from the
group comprising intermediate dry AMD, geographic atrophy and geographic atrophy.
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Page 15 P4188R1WO0_PCTSequencelListing.txt <400> 37 Gly Gly Ala Thr Leu Arg Pro 5 <210> 38
<211> 9 <212> PRT <213> Artificial sequence <220> <223> HVR-L3 of #111 and 238 to 238-11
<400> 38 Leu GIn Ser Asp Ser Leu Pro Tyr Thr 5 <210> 39 <211> 10 <212> PRT <213> Attificial
sequence <220> <223> HVR-HI'Of #111 and 238 to 238-11 <400> 39 Gly Tyr Thr Phe Thr Asn Tyr

Gly Met Asn 510
70. A method of treating a complement-associated disorder selected from the group

comprising inflammatory disorders.

71. . Amethod of claim 70, wherein the inflammatory disorder is an autoimmune disease.
72. A method of claim 71, wherein the autoimmune disease is selected from the group
comprising systemic lupus erythematosus, myasthenia gravis, rheumatoid arthritis,
Alzheimer's disease and muitiple scierosis.

73. A method of ireating a complement-associated disorder selected from the group
comprising ocular diseases.

74. A method of claim 73, wherein Ehe ocular disease is selected from the group
comprising age-related macular degeneration, diaetic retinopathy, choroidal
neovascularization (CNV), uveitis, diabetic macular edema, pathological myopia, von Hippel-
Lindau disease, histoplasmosis of the eye, Ceaﬁ‘ai Retinal Véin Occlusion {CRVD), corneal
neovascularization, and retinal neovascularization.

75. A method of claim 74, wherein the age-related macular degeneration is selected from the
group comprising intermediate dry AMD, geographic airophy and geographic atrophy.

76. The antibody made by the process of:

{a) culturing a cell expressing an antibody comprising a heavy chain variable domain
of any of claims 14-15, 28-30, 35-36 or 41-42 and a light chain variable domain of any
of claims 16-17, 31-32, 37-38 or 43-44; and

{b) isolating the antibody from said cultured cell.
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<210> 40 <211> 17 <212> PRT <213> Atrtificial sequence <220> <223> HVR-H2 of #111 and 238 to
238-11 <400> 40 Trp lle Asn Thr Tyr Thr Gly Glu Thr Thr Tyr Ala Asp Asp Phe 151015 Lys Gly <210>
41 <211> 6 <212> PRT <213> Atrtificial sequence <220> <223> HVR-H3 of #111 and 238 to 238-7
<400> 41 Glu Gly Gly Val Ala A%m%ﬁ%i@&ﬁ@é@&&&@eﬁ%&%ﬁﬁ.F*’&t<213> Artificial sequence

Seguence Listing

<110> GENENTECH, INC.
HUANG, Arthur J.
KELLEY, Robert F.
LOWMAN, Henry
VAN LOOKEREN CAMPAGNE, Menno
WINTER, Charles M.

<120> HUMANIZED ANTI-FACTOR D ANTIBODIES AND USES THEREOF
<130> P41B8R1 w0
<150> US 61/048,431

<151> 2008-04-28

<150> Us 61/048,689
<151> 2008-04-29

<160> 74
<210> 1
<211> 107
<212> PRT
<213> Artificial sequence
<220>
<223> variable Light cChain Domain of Humanized Clone #111
<400> 1
Asp Ite GIn val Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15
Gly Asp Arg val Thr Ile Thr Cys Ile Thr Ser Thr Asp Ile Asp
20 25 30
Asp Asp Met Asn Trp Tyr GIn GlIn Lys Pro Gly Lys val Pro Lys
35 40 45
Leu Leu Ile Ser Gly Gly Asn Thr Leu Arg Pro Gly val Pro Ser
50 55 60
Arg pPhe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75
Ser Ser Leu Gin Pro Glu Asp val Ala Thr Tyr Tyr Cys Leu Gln
80 85 90
Ser Asp Ser Leu Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu
95 100 105
Ile Lys
<210> 2
<211> 115
<212> PRT
<213> Artvificial sequence
<220>
<223> variable Heavy Chain Domain of Humanized Clone #111
<400> 2
Gin val GIn Leu val GIn Ser Gly Pro Glu Leu Lys Lys Pro Gly
1 5 10 15

Page 1



<220> <223> HVR-H3 of modified humanized anti-Factor D Fab 238-8 <400> 42 Glu Gly Gly Val Ala |
Asn 5 <220> <223> HVR-H3 of modified humanized anti-Factor D Fab 238-9 <400> 43 Glu Gly Gly
Val GIn ASn 5 <210> 44 <211> 6 <212> PRT <213> Artificial sequence <220> <223> HVR-H3 of

modified humanized anti-Factor D Fab 238-10 <400> 44 Glu Gly Gly Val Asn Ala 5 <210> 45
P418BRIWO_PCTSequencelListing. txt
Ala Ser val Lys Vgg ser Cys Lys Ala SSE Gly Tyr Thr phe Thr

30
Asn Tyr Gly Met Asn Trp val Arg GIn Ala Pro Gly GIn Gly Leu
35 40 45
Glu Trp Met Gly Trp Ile Asn Thr Tyr Thr Gly Glu Thr Thr Tyr
50 55 60
Ala Asp Asp Phe Lys Gly Arg Phe val Phe Ser Leu Asp Thr Ser
65 70 75
val ser Thr Ala Tyr Leu GIn Ile Ser Ser teu Lys Ala Glu Asp
80 85 30
Thr Ala val Tyr Tyr.Cys Glu Arg Glu Gly Gly val Asn Asn Trp
a5 100 105
Gly GIn Gly Thr Leu val Thr val Ser ser
110 115
<210> 3 ‘
<211> 31
<212> PRT
<213> Artificial sequence
<220>
<223> Sequence is synthesized (FR3 from VH acceptor human framework)
<400> 3
Arg Phe val Phe Ser Leu Asp Thr sSer val Ser Thr Ala Tyr Leu
1 5 10 15

Gln Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala val Tyr Tyr Cys
20 25 30
Ser

<210> 4

<211> 32

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized (FR3 from vH acceptor human framework)

<400> 4
Arg Phe val Phe Ser Leu Asp Thr Ser val Ser Thr Ala Tyr Leu
1 5 10 15

GIn Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala val Tyr Tyr Cys
20 25 ‘ 30
Ser Arg

<210> 5

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized (FR4 from VL acceptor human framework)

<400> 5
phe Gly Gin Gly Thg Lys val Glu Ile Lys
10
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<211> 6 <212> PRT <213> Artificial sequence <220> <223> HVR-H3 of modified humanized
anti-Factor D Fab 238-11 <400> 45 Glu Gly Gly Val ASn GIn 5 <210> 46 <211> 714 <212> DNA
<213> Artificial sequence <220> <223> Light chain domain of modified humanized anti-Factor D Fab
238 <400> 46 atgaagaaga atattgcgtt cctacttgcc tctatgtttg tcttttctat 50 agctacaaac gcgtatgctg atatccaggt
gacccagtct ccatectcee 100 tgtctgRatS i ttyagatscteh i it tiyéat taccageact 150 gatattgatg
atgatatgea etggtatcag cagaaaccag ggaaagttcc 200 taagctcctg atctctggag gcaatactct tcgtcctggg
gtcceaitle 2BU ggttcagtgg cagtggatct gggacagatt tcactctcac catcagcage 300 ctgcagectg aagatgttge

aactt@% t@&@:ﬁqﬂ gfggémgr;’&go gccgtacacg tttggccagg gtaccaaggt ggagatcaaa cgaactgtgg 400
ctgcaccatc tgtcttcatc ttcccgccat ctgatgagca gttgaaatct 450 ggaactgctt ctgttgtgtg cctgctgaat aacttctatc

ccag 500 caaagtacag tggaagqtgg ataacgcect.ccaatcgggt agctcccagg 550 agagigt
e A S R I A SR Wy
P4188RIxw® PCTSequencelListing.txt accctgacgc tgagcaaagc agactacgag aaacacaaag tctacgcctg
650 c@é%gfé&c@két&ﬁ g-a?gc fJagefyEe %gﬁ&écﬁ%@dﬁﬁcﬁ%’éé&??@@"g agagtg ttaa 714 <210> 47

<211> 214 <212> PRT
Gly Asp Arg val Thr Ile Thr Cys Ile Thr Ser Thr Asp Ile Asp

20 25 30
Asp Asp Met Asn Trp Tyr GIn Gln Lys Pro Gly Lys val Pro Lys
35 : 40 45

Leu lLeu Ile Ser Gly Gly Asn Thr Leu Arg ﬁro Gly val pro Sser
50 : 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75

Ser Ser Leu GIn Pro GTu Asp val Ala Thr Tyr Tyr Cys Leu Gln
80 85 90

Ser Asp Ser Leu Pro Tyr Thr pPhe Gly GIn Gly Thr Lys val Glu

95 100 105
Ile Lys
<210> 7
<211> 107
<212> PRT
<213> Artificial sequence
<220> ) )
<223> variablie Tight chain domain of modified humanized anti-factor D Fab 238-1
<400> 7 )
Asp Ile GIn val Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15
Gly Asp Arg val Thr Ile Thr Cys ITe Thr Ser Thr Asp tle Asp
20 25 30
Asp Asp Met Asn Trp Tyr Gln Gln Lys Pro Gly Lys val Pro Lys
35 40 45
Leu Leu Ile Ser Gly Gly Asn Thr Leu Arg Pro Gly val Pro Ser
50 55 60
Arg Phe Ser Gly ser Gly Ser Gly Thr Asp phe Thr Leu Thr Ile
65 70 75
Ser Ser Leu GIn Pro Glu Asp val Ala Thr Tyr Tyr Cys Leu GIn
80 85 90
Sser Asp Ser Leu Pro Tyr Thr Phe Gly GIn Gly Thr Lys val Glu
95 100 105
Ile Lys
<210> 8
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+ <213>Artificial sequence <220> <223> Light chain domain of modified humanized anti-Factor D Fab
238 <400> 47 Asp lle Gin Val Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val 151015 Gly Asp Arg Val
Thr lle Thr Cys lle Thr Ser Thr Asp lle Asp 202530 Asp Asp Met Asn Trp Tyr Gin Gin Lys Pro Gly Lys
Val Pro Lys 354045 Leu Leu lle Ser Gly Gly Asn Thr Leu Arg Pro Gly Val Pro Ser 505560 Arg Phe Ser
Gly Sgr Glyger Gly Thr Asp Phe’ 3 SRIYOHTCTiE B PO 7838 E BWr ESL Gin Pro Glu Asp Val Ala Thr Tyr
Tyr Cy3 kewkain 808590 Ser Asp Ser Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys val Glu 95100105 lle
Lys Aeg Thraval Aig 194 Peai®eceal Phe lle Phe Pro Pro 110115120 Ser Asp Glu Gin Leu Lys Ser Gly
Thr Ala,ger Val val cys Leu

<223> variable Tilght chain domain of modified humanized anti-Factor D Fab 238-2

<400> 8
Asp ITe GIn val Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15
Gly Asp Arg val Thr 1le Thr Cys Ile Thr Ser Thr Asp Ile Asp
20 ' 25 30
Asp Asp Leu Asn Trp Tyr GlIn GIn Lys Pro Gly Lys val Pro Lys
_ 35 40 45
Lteu Leu Ile Ser Gly Gly Asn Thr Leu Arg Pro Gly val pro Ser
50 55 60
Arg Phe Ser Gly ser Gly Ser Gly Thr aAsp Phe Thr Leu Thr Ile
65 70 75
Ser Ser Leu GIn Pro Glu Asp val Ala Thr Tyr Tyr Cys Leu GIn
80 85 a0
ser Asp Ser Leu Pro Tyr Thr Phe Gly GIn Gly Thr Lys Leu Glu
95 100 105
tle Lys
<210> 9
<211> 107
<212> PRT
<213> Artificial sequence
<220> . . .
<223> variable Tight chain domain of modified humanized anti-Factor D Fab 238-3
<400> 9
Asp Ile GIn val Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15

Gly Asp Arg val Thr ITe Thr Cys Ile Thr Ser Thr Asp ITe Asp
20 - 25 30

Asp Asp Ile Asn Trp Tyr GIn GIn Lys Pro Gly Lys val Pro Lys
' 35 40 45

Leu Leu Ile Ser Gly Gly Asn Thr Leu Arg Pro Gly val Pro Ser

50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
b5 70 75
Ser Ser Leu GIn Pro Glu Asp val Ala Thr Tyr Tyr Cys Leu GIn
80 85 S0
ser Asp Ser Leu Pro Tyr Thr Phe Gly GIn Gly Thr Lys Leu Glu
95 100 105
Ile Lys
<210> 10
<211> 107
<212> PRT
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125130135 Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys val 140145150 Asp Asn Ala
Leu Gin Ser Gly Asn Ser Gin Glu Ser val Thr Glu 155160165 Gin Asp ser Lys Asp Ser Thr Tyr Ser Leu
Ser Ser Thr Leu Thr 170175180 Leu ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu
185190195 val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys ser Phe Asn 200205210 Arg Gly Glu Cys
<210248 <211>23.<212> PRT ROUEBRMiRieRIAPSBHERIRIE <DDW- ©¥23> FR1-LC of light chain domain
of mOéIJerd Rumanizéd anti-Factor D Fab 238 Page 18 P4188R1WO0_PCTSequencelListing.txt <400>
48 As%zﬂb GlIn Val Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser val 151015

<223> variable light chain domain of modified humanized anti-Factor D Fab 238-4

<400> 10
Asp Ile GIn val Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15

Gly Asp Arg val Thr Ile Thr Cys ITe Thr Ser Thr Asp Ile Asp
: 20 25 30

Asp Asp Met Ala ng Tyr GIn GlIn Lys Pro Gly Lys val Pro Lys
40 45

Leu teu ITe Ser Gly Gly Asn Thr Leu Arg Pro Gly val Pro Ser
50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75

Ser Ser Leu GlIn Pro Glu Asp val Ala Thr Tyr Tyr Cys Leu Gln
80 85 a0

ser Asp Ser Leu Pro Tyr Thr Phe Gly GIn Gly Thr Lys Leu Glu
95 100 105

Ile Lys

<210> 11

<211> 107

<212> PRT

<213> Artificial seguence

<220>
<223> variable Tight chain domain of modified humanized anti-Factor D Fab 238-5

<400> 11
Asp Ile GIn val Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15

Gly Asp Arg val Thr ITle Thr Cys Ile Thr Ser Thr Asp Ile Asp
20 25 30

Asp Asp Met GIn Trp Tyr GIn Gln Lys Pro Gly Lys val Pro Lys
35 40 45

Leu Leu Ile Ser Gly Gly Asn Thr Leu Arg Pro Gly val Pro ser
50

55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75

Ser Ser Leu GIn Pro Glu Asp val Ala Thr Tyr Tyr Cys Leu GIn

80 85 90
Ser Asp Ser Leu Pro Tyr Thr Phe Gly GIn Gly Thr Lys Leu Glu
95 106 105
Ile Lys
<210> 12
<211> 107
<212> PRT

<213> Artificial sequence
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Gly Asp Arg Val Thr lle Thr Cys 20 <210> 49 <211> 15 <212> PRT <213> Atrtificial sequence <220>
<223> FR2-LC of light chain domain of modified humanized anti-Factor D Fab 238 <400> 49 Trp Tyr
Gin GIn Lys Pro Gly Lys Val Pro Lys Leu Leu lle Ser 151015 <210> 50 <211> 32 <212> PRT <213>
Artificial sequence <220> <223> FR3-LC of light chain do <400> 50 Gly Val Pro Ser Arg Phe Ser Gly
Ser Gly, Ser Gly Thr Asp Phe 15P61B8RAMP.R- THAMESEE S i"€u'&th Pro Glu Asp Val Ala Thr Tyr

202 Yay$apd 40P §Ar<2hdm1BomdiRd>oP b33 3a ALtfiGial s@aUANCE s> 23B8>2ER4LC of
light cha|n domaln of modified humanized anti-Factor D Fab 238 <400> 51

Asp I1e Gin val Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val

1 5 10 15
Gly Asp Arg val Thr Ile Thr Cys Ile Thr ser Thr Asp Ile Asp
20 25 30
Asp Asp Met Asn Trp Tyr Gln GIn Lys Pro Gly Lys val Pro Lys
35 40 45
Leu Leu Ite Ser Gly Gly Ser Thr Leu Arg Pro Gly val Pro Ser
50 55 60
Arg pPhe Ser Gly Ser Gly Ser Gly Thr Asp pPhe Thr Leu Thr Ile
65 70 L . 75
Ser Ser Leu Gln Pro Glu Asp val Ala Thr Tyr Tyr Cys Leu Gln
80 : 85 90
Ser Asp Ser Leu Pro Tyr Thr Phe Gly GIn Gly Thr Lys Leu Glu
95 100 105
Ile Lys
<210> 13
<211> 107
<212> PRT
<213> Artificial sequence
<220>
<223> variable Tight chain domain of modified humanized anti-Factor D Fab 238-7
<400> 13 :
Asp Ile GIn val Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15
Gly Asp Arg val Thr Ite Thr Cys Ile Thr Ser Thr Asp Ile Asp
20 25 30

AsSp Asp Met Asn Tgp Tyr GIn GIn Lys Pro Gly Lys val Pro Lys
5 40 45

Leu Leu ITe Ser Gly Gly Ala Thr Leu Arg Pro Gly val Pro ser

50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75

Ser Ser Leu GIn Pro Glu Asp val Ala Thr Tyr Tyr Cys Leu GIn

80 85 90
Ser Asp Ser Leu Pro Tyr Thr pPhe Gly Gln Gly Thr Lys Leu Glu
95 100 105
Ile Lys
<210> 14
<211> 107
<212> PRT )
<213> Artificial sequence
<220>

<223> variable light chain domain of modified humanized anti-Factor D Fab 238-8
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Phe Gly GIn Gly Thr Lys Val Glu lle Lys 510 <210> 52 <211> 107 <212> PRT <213> Atrtificial
sequence <220> <223> CL1 of light chain domain of modified humanized anti-Factor D Fab 238 to
238-1 <400> 52 Arg Thr 1 Glu Gin Asn Phe Val Ala Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp
51015 Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn 202530 Tyr Pro Arg Glu Ala Lys Val GIn
Trp Lys Val Asp Asn 354045 Pafé F$rRpHI SR 6/ epeetSetithdettisting.txt Ala Leu Gln Ser Gly Asn

Ser Ghpglurger Val Thr Glu Gin Asp

Asp ITe GIn val Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15

Gly Asp Arg val Thr ITe Thr Cys Ile Thr Ser Thr Asp Ile Asp

20 25 30
Asp Asp Met Asn Trp Tyr GIn GIn Lys Pro Gly Lys val Pro Lys
35 40 ‘45
Leu Leu Ile Ser Gly Gly Asn Thr Leu Arg Pro Gly val Pro Ser
50 55 60
Arg Phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75
Ser Ser Leu GlIn Pro Glu Asp val Ala Thr Tyr Tyr Cys Leu G1n
80 85 a0
Ser AsSp Ser Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys teu Glu
95 100 105
Ile Lys
<210> 15
<211> 107
<212> PRT
<213> Artificial sequence
<220>
<223> variable light chain domain of modified humanized anti-Factor b rab 238-9
<400> 15
Asp Ile GIn val Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15

Gly Asp Arg val Thr ITe Thr Cys Ile Thr Ser Thr Asp Ile Asp
20 25 30

Asp Asp Met Asn Trp Tyr GIn GIn Lys Pro Gly Lys val Pro Lys
35 40 45

Leu Leu ITe Ser Gly Gly Asn Thr Leu Arg Pro Gly val Pro ser

50 55 60
Arg Phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75
ser Ser Leu GIn Pro Giu Asp val Ala Thr Tyr Tyr Cys Leu G1n
80 85 a0
Ser Asp Ser Leu Pro Tyr Thr phe Gly GIn Gly Thr Lys Leu Glu
95 100 105
Ile Lys
<210> 16
<211> 107
<212> PRT
<213> Artificial sequence
<220>
<223> variable Tight chain domain of modified humanized anti-Factor D Fab 238-10
<400> 16
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505560 Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu ser 657075 Lys Ala Asp Tyr Glu
Lys His Lys Val Tyr Ala Cys Glu val Thr 808590 His GIn Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn
Arg Gly 95100105 Glu Cys <210> 53 <211> 741 <212> DNA <213> Artificial sequence <220> <223>
Heavy <400> 53 atgaaaaaga tgctacaaac tgaagaagcc accttcacta gcttgagtgg ctgatgactt acggcatatc

ttactgt cegtete ceategt %6% e%ﬁwg@téé ek acatc agaaagttga <210> 54
<211> 3@ 1§>{h PGF@' i[}z?gs%jim i < >95 52 0 eeavy %ﬁ&%&fﬁ?@m GIn 1 Ala Ser Val

Gly Asp Arg val Thr Ile Thr Cys ITe Thr Ser Thr Asp Ile Asp
20 25 30

AsSp Asp Met Asn Trp Tyr Gin Gln Lys Prg Gly Lys val Pro Lys
35 4 45

feu Leu Ile Ser Gly Gly Asn Thr Leu Arg Pro Gly val Pro ser
50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 1le
65 70 75

Ser Ser Leu Gln Pro Glu Asp val Ala Thr Tyr Tyr Cys Leu GlIn
80 85 90

Ser Asp Ser Leu Pro Tyr Thr pPhe Gly Gln Giy THr Lys Leu Glu
5 100 105

Ile Lys

<210> 17

<211> 107

<212> PRT

<213> Artificial sequence

<220>
<223> variable light chain domain of modified humanized anti-Factor D Fab 238-11

<400> 17
Asp Ile Gin val Thr GlIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15

Gly Asp Arg val Thr Ile Thr Cys Ile Thr Ser Thr Asp Ile Asp
: 20 25 30

ASp Asp Met Asn Trp Tyr Gln Gln Lys Prg Gly "Lys val Pro Lys
35 4 45

Leu Leu Tle Ser Gly Gly Asn Thr Leu Arg Pro Gly val Pro Ser
50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 1le
65 70 75

Ser Ser Leu GIn Pro Glu Asp val Ala Thr Tyr Tyr Cys Leu Gln

80 85 20
ser Asp Ser Leu Pro Tyr Thr Phe Gly GIn Gly Thr Lys Leu Glu
95 100 105
Ile Lys
<210> 18
<211> 115
<212> PRT
<213> Artificial sequence
<220> . )
<223> variable heavy chain domain of modified humanized anti-Factor P Fab 238
<400> 18 '
GIn val GIn Leu val GIn Ser Gly Pro Glu Leu Lys Lys Pro Gly
1 5 10 15
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P4188R1w0_PCTSequenceListing.txt 202530 Asn Tyr Gly Met Asn Trp Val Arg GIn Ala Pro Gly GIn
Gly Leu 354045 Glu Trp Met Gly Trp lle Asn Thr Tyr Thr Gly Glu Thr Thr Tyr 505560 Ala Asp Asp Phe
Lys Gly Arg Phe Val Phe Ser Leu Asp Thr Ser 657075 val Ser Thr Ala Tyr Leu GIn lle Ser Ser Leu Lys
Ala Glu Asp 808590 Thr Ala val Tyr Tyr Cys Glu Arg Glu Gly Gly Val Asn Asn Trp 95100105 Gly GIn
Gly Thr Leu Val Thr Val Ser Ser Rf&5S81 AT S TN £04 1S90 Fvek ser Val Phe Pro Leu Ala Pro Ser

Ser Lyg SefeFhvadenr @yvba533013a GlysTRI Algelast-guriy-fysdau-mal Lys Asp Tyr Phe Pro Glu
140145150 Pro val Thr val0Ser Trp Asn Ser Gly #a Leu Thr Ser Gly vat®@55160165 His Thr Phe Pro

Ala Vqlsheqﬁlrbﬁprﬁgr%}sy LRy TN 295 Leth Alg Pro Gly GIn Gly Leu

45
Glu Trp Met Gly Trp Ile Asn Thr Tyr Thr Gly Glu Thr Thr Tyr
50 55 B0
Ala Asp Asp Phe Lys Gly Arg Phe val Phe Ser Leu Asp Thr Ser
65 70 75
val ser Thr Ala Tyr Leu GIn Ile Ser Ser Leu Lys Ala Glu Asp
80 85 90
Thr Ala val Tyr Tyr Cys Glu Arg Glu Gly Gly val Asn Asn Trp
95 100 . 105
Gly GIn Gly Thr Leu val Thr val Ser Ser
1190 115
<210> 19
<211> 115
<212> PRT
<213> Artificial sequence
<220>
<223> variable heavy chain domain of modified humanized anti-Factor D Fab 238-1
<40Q0> 19
Glu val Gln Leu val Gln Ser Gly Pro Glu Leu Lys Lys Pro Gly
1 5 10 15
Ala ser val Lys val Ser Cys Lys-Ala Ser Gly Tyr Thr phe Thr
20 25 30
Asn Tyr Gly Met Asn Trp val Arg GIn Ala pro Gly GIn Gly Leu |
35 40 45
Glu Trp Met Gly Trp ITe Asn Thr Tyr Thr Gly Glu Thr Thr Tyr
50 35 60
Ala Asp Asp Phe Lys Gly Arg Phe val Phe Ser Leu Asp Thr Ser
65 70 75
val ser Thr Ala Tyr Leu Gin ITe Ser Ser Leu Lys Ala GTu Asp
80 85 90
Thr Ala val Tyr Tyr Cys Glu Arg Glu Gly Gly val Asn Asn Trp
95 100 105
Gly GIn Gly Thr Leu val Thr val Ser Ser
110 115
<210> 20
<211> 115
<212> PRT
<213> Artificial sequence
<220>
<223> variable heavy chain domain of modified humanized anti-Factor D Fab 238-2
<400> 20
Gln val GIn Leu val GlIn Ser Gly Pro Glu Leu Lys Lys Pro Gly
1 5 10 15

Ala ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr
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170175180 Ser Ser val Val Thr Val Pro Ser Ser Ser Leu Gly Thr GIn Thr 185190195 Tyr lle cys Asn
Val Asn His Lys Pro Ser Asn Thr Lys val Asp 200205210 Lys Lys val Glu Pro Lys Ser Cys Asp Lys Thr
His Thr 215220 <210> 55 <211> 25 <212> PRT <213> Artificial sequence <220> <223> FR1-HC of
heavy chain domain of modified humanized anti-Factor D Fab 238 <400> 55 GIn val GIn Leu Val GIn
Ser Gly Pro Glu Leu Lys ?és Pro?@hﬁ&msq@e;%wmﬁms& Cys Lys Ala Ser 2025 <210> 56
<211> 14 <212> PRT <213> Atrtificial sequence <220> <223> FR2-H 8t heavy chain domain of
modifisshhuiyranize dhemnti-Factop DHab 238 k100z F6d rpi vakAngddin tAda Pro Gly Gin Gly Leu Glu Trp
met Gly 510 35 40 45
Glu Trp Met Gly Trp
50

Ile Asn Thr Tyr Thr Gly Glu Thr Thr Tyr
55

60
Ala Asp Asp Phe Lys

Gly Arg Phe val Phe Ser Leu Asp Thr Ser

65

70

75

val Ser Thr Ala Tyr
80

Thr Ala val Tyr Tyr

Leu GIn Ile ser

Cys Glu Arg Glu

Ser lLeu Lys Ala Glu Asp
85 90

Gly Gly val Asn Asn Trp
100 g

95 105
Gly Gin Gly Thr Leu val Thr val Ser Ser -
- 110 115
<210> 21
<211> 115
<212> PRT
<213> Artificial sequence
<220>
<223> variable heavy chain domain of modified humanized anti-Factor D Fab 238-3
<400> 21
Gln val GIn Leu val GIn Ser Gly Pro Glu Leu Lys Lys Pro Gly
1 5 10 15
Ala ser val Lys val ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr
20 25 30
Asn Tyr Gly Met Asn Trp val Arg Gin Ala pPro Gly Gin Gly Leu
35 40 45
Glu Trp Met Gly Trp Ite Asn Thr Tyr Thr 6ly Glu Thr Thr Tyr
50 55 60
Ala Asp Asp Phe Lys Gly Arg Phe val Phe Ser Leu Asp Thr Ser
65 70 75
val Ser Thr Ala Tyr Leu GIn I'le Ser Ser Leu Lys Ala Glu Asp
80 35 90
Thr Ala val Tyr Tyr Cys Glu Arg Glu Gly Gly val Asn Asn Trp
95 100 105
Gly GIin Gly Thr Leu val Thr val ser ser
110 115
<210> 22
«211> 115
<212> PRT
<213> Artificial sequence
<220>
<223> variable heavy chain domain of modified humanized anti-Factor D FAB 238-4
<400> 22
Gln val GlIn Leu val GlIn Ser Gly Pro Glu Leu Lys Lys Pro Gly
1 5 10 15

Ala Ser val Lys val Ser Cys Lys Ala Sgr Gly Tyr Thr phe Thr
20 5

30
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<220> <223> FR3-HC of heavy chain domain of modified humanized anti-Factor D Fab 238 <400> 57
Arg Phe Val Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu 151015 Gin lle Ser Ser Leu Lys Ala Glu
Asp Thr Ala val Tyr Tyr Cys 202530 Glu Arg <210> 58 <211> 11 <212> PRT <213> Atrtificial sequence
<220> <223> FR4-HC of heavy chaigrédli)main of modified humanized anti-Factor D Fab 238 <400> 58
Trp Gly Gln Gl h% uVal Th 8 ‘%“’S eeEEnse gséfg,ﬁbt 08 <212> PRT <213> Attificial
seque%l/?:% 3 %é@j X §>ch$§1%{; h%%]ﬁvyAg ain ﬁc?rqﬁ%iip%? mGs‘osc{ii ied hGuf%a%rﬁged anti-Factor D Fab 238 to

238-1 <400> 59 Ala ;?er Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser 151015
Glu Trp Met Gly Trp ITe Asn Thr Tyr Thr Gly Glu Thr Thr Tyr

50 55 60

Ala Asp Asp Phe Lys Gly Arg phe val P;S Ser Leu Asp Thr Ser
65 75

val ser Thr Ala Tyr Leu GIn Ile Ser Ser Leu Lys Ala Glu Asp
80 85 90

Thr Ala val Tyr Tyr Cys Glu Arg Glu Gly Gly val Asn Asn Trp
95 100 105

Gly GIn Gly Thr Leu val Thr val Ser ser

110 115

<210> 23

<211> 115

<212> PRT

<213> Artificial sequence

<220>

<223> variable heavy chain domain of modified humanized anti-rFactor D Fab 238-5

<400> 23

Gln val GIn Leu val GIn Ser Gly Pro Glu Leu Lys Lys Pro Gly

1 5 10 15

Ala ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr
20 25 30

Asn Tyr Gly Met Asn Trp val Arg Glin Ala Pro Gly GlIn Gly Leu
35 40 45

Glu Trp Met Gly Trp Ile Asn Thr Tyr Thr Gly Glu Thr Thr Tyr
50 55 60

Ala Asp Asp Phe Lys Gly Arg Phe val Phe Ser Leu Asp Thr Ser
65 70 75

val Ser Thr Ala Tyr Leu GIn Ile Ser Ser Leu Lys Ala Glu Asp
80 85 90

Thr Ala val Tyr Tyr Cys Glu Arg Glu Gly Gly val Asn Asn Trp

95 100 105
Gly GIn Gly Thr Leu val Thr val Ser ser
110 115
<210> 24
<211> 115
<212> PRT
<213> Artificial sequence
<220> )
<223> variable heavy chain domain of modified humanized anti-fFactor D Fab 238-6
<400> 24
GIn val Gln Leu Vaé GIn ser Gly Pro G}g Leu Lys Lys Pro Gly
1 15

Ala ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr
20 25 30

Asn Tyr Gly Met Asn Trp val Arg Gln Ala Pro Gly GIn Gly Leu
35 40 45
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Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys 202530 Asp Tyr Phe Pro Glu Pro Val Thr
Val Ser Trp Asn Ser Gly Ala 354045 Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Left GIn Ser Ser
505560 Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser ser 657075 Leu Gly Thr GIn Thr Tyr
lle Cys Asn val Asn His Lys Pro ser 808590 Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser cys Asp
Lys 95100105 Thr His Thr <2105 6b3&BI0. b equerc eyt kg I Artificial sequence

P418aR4Wp, RIeT Saguenselistingrxin2297 sB2321kightchain ¢amaip-of modified humanized
anti-Factor D Fab 238-1 200> 60 atgaagaaga afattgcgtt cctacttgcc tctafgtttg tcttttctat 50 agctacaaac

gegtalgrly ARtECA0N RGLCAYICL GRALERLCCE 1109 Lolticalf tgtaogagac cacgicacca teactigeat

taccagcact 150 gatattgatgmntgatatgaa ctggtatcaggagaaaccag ggaaagttgg 200 taagctcctg atctctggag
gcaatactct tcgtcet tcccatctc 250 ggttcagtgg cagtggatct gggacagatt tcactctcac catcagcagc 300
ctgcag géﬁgsgggcgfg'gt%gcga%ta%%c ?gﬁtggfag%%gagg:gt%%by 5 c c%gb ’?@@gccagg gtaccaaggt
ggagatcaaa cgaactgtgg 400 ctgcaccatc tgtcttcatc ttcccgecat ctgatgagca gttgaaatct 450 ggaactgctt
ctgttgtht§ &cgaa %‘agtggta%sc(ﬂd‘a@é@g@Bo%%a&&{ﬁté{éég"’t@@d*aij‘g%ataacgccct ccaatcgggt
aactcccagg 550 agagtgtcac agagcaggac agcaaggaca gcacctacag cctcagcagc 600 accctgacgc
tgagc&é&g@égﬁ&a&@ﬁgﬁ?a\é&baﬁw V@tbc%tt%w cgaagtcacc catcagggcc tgagctcgee cgtcacaaag

agettcaaca 700 ggggagadtg ttaa 714
<210> 25 '
<21l1> 115
<212> PRT :
<213> Artificial seguence
<220> .
<223> variable heavy chain domain of modified humanized anti-Factor D Fab 238-7
<400> 25
Gln val GIn Leu val GIn Ser Gly Pro Glu Leu Lys Lys Pro Gly
1 5 10 15
Ala ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr
20 25 30
Asn Tyr Gly Met Asn Trp val Arg GIn Ala Pro Gly GIn Gly Leu
35 40 45
- Glu Trp Met Gly Trp Ile Asn Thr Tyr Thr Gly Glu Thr Thr Tyr
50 55 60
Ala Asp Asp Phe Lys Gly Arg Phe val pPhe ser Leu Asp Thr ser
65 70 75
val ser Thr Ala Tyr Leu GIn Ile Ser Ser Leu Lys Ala Glu Asp
80 85 90
Thr Ala val Tyr Tyr Cys Glu Arg Glu Gly Gly val Asn Asn Trp
95 100 105
Gly G1n Gly Thr Leu val Thr val Ser Ser
- 110 115
<210> 26
<211> 115
<212> PRT
<213> Artificial sequence
<220> . . ,
<223> variable heavy chain domain of modified humanized anti-Factor D Eab 238-8
<400> 26
Gin val GIn Leu val GIn Ser Gly Pro Glu Leu Lys Lys Pro Gly
1 5 10 15

Ala ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr
20 25 30

Asn Tyr Gly Met Asn Trp val Arg Gln Ala Pro Gly GIn Gly Leu
35 40 45

Glu Trp Met Gly Trp Ile Asn Thr Tyr Thr Gly Glu Thr Thr Tyr
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<210> 61 <211> 214 <212> PRT <213> Atrtificial sequence <220> <223> Light chain domain of
modified humanized anti-Factor D Fab 238-1 <400> 61 Asp lle Gin Val Thr Gin Ser Pro Ser Ser Leu
Ser Ala Ser val 151015 Gly Asp Arg Val Thr lle Thr Cys lle Thr Ser Thr Asp lle Asp 202530 Asp Asp
met Asn Trp Tyr Gin Gin Lys Pro Gly Lys Val Pro Lys 354045 Leu Leu lle Ser Gly Gly Asn Thr Leu Arg
Pro Gly Val Pro Ser 505560 Arg %@@M@W@é{@i?@é&@@ﬁb\w@p Phe Thr Leu Thr lle 657075 ser
Ser Leu Gin Pro Glu Asp Val Ala Thr Tyr Tyr Cy 5Leu Gin 808590 ser ,&gp Ser Leu Pro Tyr Thr Phe
Gly Gl &lysphakysPhal Gla 983108t95He v mg)aTmNabe\Ias%larRroﬁer Val Phe lle Phe Pro Pro
110115120 Page 23 93 0 75

val Ser Thr Ala Tyr Leu GIn Ile Ser Ser teu Lys Ala Glu Asp

&0 85 g0
Thr Ala val Tyr Tyr Cys Glu Arg Glu Gly Gly val Ala Asn Trp
95 100 105
Gly GIn Gly Thr Leu val Thr val Ser Ser
110 115
<210> 27
<211> 115
<212> PRT
<213> Artificial sequence
<220> .
<223> variable heavy chain domain of modified humanized anti-Factor D Fab 238-9
<400> 27
GIn val GIn Leu val Gln Ser Gly Pro Glu Leu Lys Lys Pro Gly
i 5 10 15
Ala Ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr pPhe Thr
20 25 30
Asn Tyr Gly Met Asn Trp val Arg GIn Ala Pro Gly GIn Gly Leu
35 40 45
Glu Trp Met Gly Trp ITe Asn Thr Tyr Thr GTyC]u Thr Thr Tyr
50 55 60
Ala Asp Asp-Phe Lys Gly Arg Phe val Phe Ser Leu Asp Thr Ser
65 70 75

val ser Thr Ala Tyr Leu Gln Ile Ser Ser Leu Lys Ala Glu Asp

80 85 90
Thr Ala val Tyr Tyr Cys Glu Arg Glu Gly Gly val GIn Asn Trp
85 100 105
Gly GIn Gly Thr Leu val Thr val Ser Ser
110 115
<210> 28
<211> 115
<212> PRT
<213> Artificial sequence
<220> )
<223> variable heavy chain domain of modified humanized anti-rFactor D Fab 238-10
<400> 28
GIn val GIn Leu val GIn Ser Gly Pro Glu Leu Lys Lys Pro Gly
1 5 10 15
Ala Ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr
20 25 30
Asn Tyr Gly Met Asn Trp val Arg GIn Ala Pro Gly Gln Gly Leu
35 40 45
Glu Trp Met Gly ng Ile Asn Thr Tyr Thr Gly 6Tu Thr Thr Tyr
55 60
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P4188R1wO_PCTSequencelListing.txt ser Asp Glu Gin Leu Lys Ser-Gly Thr Ala Ser val Val cys Leu
125130135 Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val GIn Trp Lys val 140145150 Asp Asn Ala
Leu GIn Ser Gly Asn Ser GIn Glu Ser val Thr Glu 155160165 GIn Asp Ser Lys Asp Ser Thr Tyr Ser
Leu Ser Ser Thr Leu Thr 170175180 Lef ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu
18519( val Thr in G & Werﬁﬁ tSéﬁPtPFé Asn 200205210 Arg Gly Glu Cys
<210> i 591> 941 <2 NA 91 ,%rF ngge IA—f’é’avy <z§($(§> 62 atgaaaaaga tgctacaaac
tgaagaagcc accttcacta gcttgagtgg ctgatgactt acggcatatc ttact tga g1tcaccgtctc ccctectcca caaggactac

tgaccal gé?ﬁc?&c&?g%té@ét@%&gﬁgﬁﬁa Ser Leu Lys A uAsp

Thr Ala val Tyr Tyr Cys Glu Arg Glu Gly Gly val Asn Ala Trp
100 105

Gly G1n Gly Thr Leu val Thr val Ser ser

110 115
<210> 29
<211> 115
<212> PRT
<213> Artificial sequence
<220> .
<223> variable heavy chain doman of modified humanized anti-Factor b Fab 238-11
<400> 29
GIn val GIn Leu val GIn Ser Gly Pro Glu Leu Lys Lys Pro Gly
1 5 10 15
Ala ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr
20 25 30
Asn Tyr Gly Met Asn Trp val Arg Gln Ala Pro Gly GIn Gly Leu
35 40 45
Glu Trp Met Gly Trp Ile Asn Thr Tyr Thr Gly Glu Thr Thr Tyr
50 55 60
Ala Asp Asp Phe Lys Gly Arg phe val Phe Ser Leu Asp Thr Ser
' 65 - 70 75
val Ser Thr Ala Tyr Leu Gln Ile Ser Ser Leu Lys Ala Glu Asp
80 85 90
Thr Ala val Tyr Tyr Cys Glu Arg Glu Gly Gly val Asn Gln Trp
95 100 105
Gly GIn Gly Thr teu val Thr val Ser Ser
' 110 115
<210> 30
<211> 11
<212> PRT
<213> Artificial sequence
<220>
<223> HVR-L1 of #111 and 238 to 238-1, 238-6 to 238-11
<400> 30

Ile Thr ser Thr Asg ITe Asp Asp Asp Met Asn
10

<210> 31
<211> 11
<212> PRT
<213> Artificial seguence

<220>
<223> HVR-L1 of modified humanized anti-Factor D Eab 238-2

<400> 31
Ile Thr Ser Thr Asp Ile Asp Asp Asp Leu Asn
5 10
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<210> 63 <211> 223 <212> PRT <213> Artifi <220> <223> Heavy atatcgcatt tcttcttgca gcgtacgctg
aagtccagct tggggcctca gtgaaggttt actatggaat gaactgggtg atgggatgga ttaacaccta caagggacgg tttgtcttct
tgcagatcag cagcctcaag cgcgaggggg gggttaataa ctcagcctcc accaagggcec agagcacctc tgggggcaca
ttccccgaac cggtgacggt cgtgcacacc ttcccggetg gcagegtggt gaccgtgecc tgcaacgtga atcacaagec

gcccaaatct tgtgacaaaa tetatgticd S8R AR ECRFRLGGE Cdcdsg&&e cactggagag ccttggacac
gctgaggesasotggggcecaa catcggtctt gecggecctgg gtcgtggaac tectacagte tccagcagcet cagcaacace

ctcacgddta littttctat 50 gggcectgagt 100 ttctggatac 150 ctggacaagg 200 acaacatatg 250 ctctgtcage 300
ctgccﬁéié i&ig‘gg:q%qc%&mgcccctggca 450 gctgcectggt 500 tcaggegecce 550 ctcaggactc 600
tgggcaccca 650 aaggtggaca 700 a 741 P4188R1w0_PCTSequencelListing.txt <400> 63 Glu Val Gin

Leu V g?u _r%y ro GluLeu Lys Lys Pro Gly 151015 Ala ser.Val Lys Val Ser Cys Lys Ala Ser Gly
Tyr ﬁ?r% ﬂgﬁﬁr f&@oﬁﬁf'ﬁ}l @arrh}ézteﬂsﬁnf% %/%1 Wrré Gin% Iaz\ligé%ly Gin Gly Leu 354045 Glu Trp
met ®rp3Re Asn Thr Tyr Thr Gly Glu Thr Thr_Tyr 505560 Ala Asp Asp Phe Lys Gly Arg Phe val Phe

hr ASp Ile ASp Asp Asp Ilé€ Asn
Ser L& AdBTHES et P 16

<210> 33

<211> 11

<212> PRT _
<213> Artificial sequence

<i2b>‘
<223> HVR-L1 of modified humanized anti-Factor D Fab 238-4

<400> 33
Ile Thr Ser Thr As;é) ITe Asp Asp Asp Met Ala
10

<210> 34

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> HVR-L1 of modified humanized anti-Factor D Fab 238-5

<400> 34
ITe Thr Ser Thr Asp Ile Asp Asp Asp Met GIn
5 10

<210> 35
<211> 7

<212> PRT

<213> Artificial seqguence

<220>
<223> HVR-L2 of #111 and 238 to 238-5 and 238-8 to 238-11

<400> 35
Gly Gly Asn Thr Leu Arg Pro
5

<210> 36

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> HVR-L2 of modified humanized anti-Factor D Fab 238-6

<400> 36
Gly Gly Ser Thr Leu Arg Pro
5

<210> 37

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> HVR-L2 of modified humanized anti-factor D Fab 238-7
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657075 val ser Thr Ala Tyr Leu Gin lle Ser Ser Leu Lys Ala Glu Asp 808590 Thr Ala val Tyr Tyr Cys
Glu Arg Glu Gly Gly Val Asn Asn Trp 95100105 Gly GIn Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr
Lys Gly 110115120 Pro Ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr ser Gly 125130135 Gly Thr
Ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu 140145150 Pro val Thr Val Ser Trp Asn Ser Gly
Ala Leu Thr Ser Gly val 155160185 RiBHR-PHS BrerAre vEF L HIY Gitser Ser Gly Leu Tyr ser Leu
170174580 $3er ser Val Val Thr val Pro Ser ser Ser Leu Gly Thr Gin Thr 185190195 Tyr lle cys Asn Val
Asn HS Y ys! PralSefiishathArgsAral Asp 200205210 Lys Lys val Glu Pro Lys Ser Cys Asp Lys Thr
His Thr 215220 >

<210> 38

<211> 9

<212> PRT

<213> Artificial seguence

<220>
<223> HVR-L3 of #111l and 238 to 238-11

<400> 38
Leu GIn Ser Asp Ser Leu Pro Tyr Thr
' 5

<210> 39
<211> 10
<212> PRT
<213> Artificial sequence

<220>
<223> HVR-HF¥Fof #111 and 238 to 238-11

<400> 39
Gly Tyr Thr phe Thr Asn Tyr Gly Met Asn
5 10

<210> 40

<211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> HVR-HZ2 of #111 and 238 to 238-11

<400> 40
Trg 1le Asn Thr "ryg Thr 6ly Glu Thr T% Tyr Ala Asp Asp Phe
' ' 15

Lys Gly

<210> 41

<2il> 6

<212> PRT

<213> Artificial sequence

<220>
<223> HVR-H3 of #111 and 238 to 238-7

<400> 41
Giu Gly Gly val A1% Asn

<210> 42

<211> 6

<212> PRT

<213> Artificial seguence

<220
<223> HVR-H3 of modified humanized anti-Factor D rFab 238-8

<400> 42

Glu Gly Gly val A?g AsSn
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<210> 64 <211> 25 <212> PRT <213> Avrtificial sequence <220> <223> FR1-HC of heavy chain

domain of modified humanized anti-Factor D Fab 238-1 <400> 64 Glu Val GIn Leu Val GIn Ser Gly Pro

Glu Leu Lys Lys Pro Gly 151015 Ala ser Val Lys Val Ser Cys Lys Ala Ser 2025 <210> 65 <211> 107

<212> PRT <213> Artificial sequence <220> <223> VL Kappa | consensus sequence Page 25

P4188§%N%%LPCTSequenceListiﬁ@lﬁ@@@@%S%ﬁmf@*@Fi*ltﬁ‘iéit-'Fhﬁ Gin Ser Pro Ser Ser Leu Ser Ala
1

Ser \lal. 5 Gly Asp Arg Val Thr lle Thr Cys Arg Ala Ser Gin Gly lle Ser
<212> PRT
<213> Artificial sequence
<220>
<223> HVR-H3 of modified humanized anti-Factor b Fab 238-9
<400> 43
Glu Gly Gly val G?g Asnh
<210> 44
<211> 6
<Z212> PRT
<213> Artificial seguence
<220> S - _
<223> HvR-H3 of modified humanized anti-Factor D Fab 238-10

<400> 44

Glu Gly Gly val Asg Ala

<210> 45
<211> 6
<212> PRT
<213>

<220>
<223>

<400> 45

Artificial sequence

Glu Gly Gly val Asn Gln
5

<210> 46
<211> 714
<212> DNA

<213> Artificial sequence

<220>

<223> Light

<400> 46
atgaagaaga

agctacaaac
tgtctgcatc
gatattogatg
taagcrectg
ggttcagtgg
ctgcagectyg
gccgtacacy
ctacaccatc
ggaactgctt
caaagtacag

agagtgtcac

chain domain of modified humanized anti-Factor D Fab 238

atattgcgtt
gcgtatgetg
tgtaggagac
atgatatgaa
atctctggag
cagtggatct
aagatgttgc
tttggecagg
tgtcttcatc
ctgttgtgty
tggaaggtgg

agagcaggac

cctactigec
atatccaggt
cgcgtcacca
ctggtatcag
gcaatactct
gggacagatt
dacttattac
gtaccaaggt
ttccegecat
¢ctgetgaat
ataacgcect

agcaaggaca

HVR-H3 of modified humanized anti-factor D Fab 238-11

tctatgtttg tcttttctat 50

gacccagtct
tcacttgcat
cagaaaccag
tcgtectgag
tcactcteac
tgtttgcaaa
ggagatcaaa
ctgatgagca
aacticratc
ccaatcgggt

gcacctacag
Page 17

ccatcctece
taccagcact
ggaaagttcc
gtcccatcte
catcagcagc
gtgattcttt
cgaactgtgg
gttgaaatct
ccagagagge

aactcccagg

cctcageage

100
150
200
250
300
350
400
450
500
550
600



202530 ser Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 354045 Leu Leu lle Tyr Ala Ala
Ser Ser Leu Gin Ser Gly Val Pro ser 505560 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu
Thr lle 657075 Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 808590 Tyr Asn ser Tyr
Pro Thr Phe Gly Gin Gly Thr Lys val Glu Ile 95100105 Lys Arg <210> 66 <211> 109 <212> PRT
<213> Artificial sequence <220>Péé§§§%?%[ﬁ?&‘b%}ﬁ¥ﬂ THhrstfs sequence <400> 66 Gin Val Gin

Leu Vat&itgSes Gy Sepnatldd egdysbysgPiadshcdadPdztacgecty 650
cgaagtcacc catcagggcc tgagctegec cgtcacaaag agcettcaaca 700

ggggagagty ttaa 714

<210> 47

<211> 214

<212> PRT

<213> artificial sequence

<220> .

<223> Light chain domain of modified humanized anti-Factor D Fab 238

<400> 47 - S '

Asp ITe GIn val Thr GlIn Ser Pro Ser Ser Leu Ser Ala Ser val

1 5 10 15

Gly Asp Arg val Thr Ile Thr Cys Ile Thr Ser Thr Asp Ile Asp
20 25 : 30

ASp Asp Met Asn Trp Tyr GIn Gln Lys Pro Gly Lys val Pro Lys
35 40 45

Leu Leu Ile Ser Gly Gly Asn Thr Leu Arg Pro Gly val Pro Ser
50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr bteuy Thr Ile
65 70 75

Ser Ser Leu Gln Pro Glu Asp val Ala Thr Tyr Tyr Cys Leu Gln
80 85 : 90

Ser Asp Ser Leu Pro Tyr Thr Phe Gly GIn Gly Thr Lys val Glu
95 100 105

Ile Lys Arg Thr val Ala Ala Pro Ser val Phe Ile Phe Pro Pro
110 115 120

Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala ser val val Cys tLeu
125 130 135

Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys val Gln Trp Lys val
140 145 150

Asp Asn Ala Leu GIn Ser Gly Asn Ser GIn Glu Ser val Thr Glu
155 160 165

GIn Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr
170 175 180

Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr Ala Cys Glu
185 190 195

val Thr His GIn Gly Leu Ser Ser Pro val Thr Lys Ser Phe Asn
200 205 210

Arg Gly Glu Cys

<210> 48

<211> 23

<212> PRT

<213> Artificial sequence

<220>
<223> FR1-LC of Tight chain domain of modified humanized anti-Factor P Fab 238
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Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr 202530 ser Tyr Ala Met Asn Trp Val Arg
Gin Ala Pro Gly Gin Gly Leu 354045 Glu Trp Met Gly Trp lle Asn Thr Asn Thr Gly Asn Pro Thr Tyr
505560 Ala Gin Gly Phe Thr Gly Arg Phe Val Phe Ser Leu Asp Thr Ser 657075 val Ser Thr Ala Tyr
Leu Gin lle Ser Ser Leu Lys Ala Glu Asp 808590 Thr Ala val Tyr Tyr Cys Ala Arg Trp Gly Gin Gly Thr
ser Leu 95100105 Thr Val Ser S&f SBRI¥GP IoRp I eldimts MmN &213> Artificial sequence <220>
<223 Hynthgsized Oligonucleotide Primer for pAEP1-283 VL <400> 67
P4188Re\W0e PC(ITFS@duéhce@stlﬁgrtxPmCSetttgsattatca&ag»gt"gaazscagtcm&atcct 37 <210> 68 <211> 42
<212> DNA <213> Artificial sequence 15

Gly Asp Arg val ng Ile Thr Cys

<210> 49

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> FR2-LC of light chain domain of modified humanized anti-Factor b Fab 238

<400> 49
Trp Tyr GIn Gln Ly; Pro Gly Lys-val Pro Lys Leu Leu Ile Ser
10 15

<210> 50

<211> 32

<212> PRT

<213> Artificial sequence

<220>
<223> FR3~LC of Tight chain domain of modified humanized anti-Factor D Fab 238

<400> 50
Gly val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
1 5 10 15

Thr Leu Thr Ile Ser Ser teu Gln Pro Glu Asp val Ala Thr Tyr
20 25 30

Tyr Cys

<210> 51

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> FR4-LC of Tight chain domain of modified humanized anti-Factor D Fab 238

<400> 51
phe Gly GlIn Gly Thr Lys val Glu Ile Lys
5 10

<210> 52

<211> 107

<212> PRT

<213> Artificial seguence

<220>
5%%3; CL1 of Tight chain domain of modified humanized anti-Factor D Fab 238 to

<400> 52
Arg Thr val Ala Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp
1 5 10 15

Glu GIn Leu Lys Ser Gly Thr Ala Ser val val Cys Leu Leu Asn
20 25 30

Asn Phe Tyr Pro Agg Glu Ala Lys val GIn Trp Lys val Asp Asn
40 45
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<220> <223> Synthesized Oligonucleotide Primer for pAEPI-238-VL <400> 68 tttccctttg gtaccctggce
caaacgtgta cggcaaagaa tc 42 <210> 69 <211> 41 <212> DNA <213> Atrtificial sequence <220> <223>
Synthesized Oligonucleotide Primer for p238 <400> 69 tttgggtttc gtacgctcag gtccagctgg tgcaatctgg g
41 <210> 70 <211> 47 <212> DNA <213> Artificial sequence <220> <223> Synthesized
Oligonucleotide Primer for p238 BABRBR A uigd SRy SifcictidgtggayEctgag gagacggtga ccagggt 47
<210>74 £2dle1Alse?12r/ DNA s243 Ardificia)seqenerr<d20> 19235 Synthesized Oligonucleotide
Primer for p238-1 <400> Y4 tttgggtttc g acgctgad gtccagcetgg tgcaatctg@ 41 <210> 72 <211> 47

<212>SQN19V§2;§5 éﬁﬁﬁ?ig’:l; %uggpqgg@gr S% Thr teu Thr Leu Sgg

Lys Ala Asp Tyr Glu Lys His Lys val Tyr Ala Cys Glu val Thr
80 85 90

His Gln Gly Leu Ser Ser Pro val Thr Lys Ser Phe Asn Arg Gly
95 100 105

Glu Cys

53

741

PDNA

Artificial sequence

<210>
<211>
<212>
<213>

<220>
<223> Heavy chain domain of modified humanized anti-Factor D Fab 238

<400> 53

atgaaaaaga
tgctacaaac
tgaagaagee
accttcacta
gcttgagtgy
ctgatgactt
acggcatatc
ttactgtgag
tcaccgictc
ccectectcca
-caaggactac
tgaccagegy
tactcccteca
gacctacatc
agaaagttga
<210> 54
<21l> 223
<212> PRT
<213>

<220>

atatcgcatt
gcgtacgetc
tggggectica
actatggaat
atgggatgga
caagggacgg
tgcagatcag
€gcgaggggg
ctcagectee
agagcacctc
ttccccgaac
cgtgcacacc
gcagcgtggt
tgcaacgtga

gcccaaatct

tcttettgea
aggtccaget
gtgaaggttt
gaactgggtg
ftaacaccta
tttgrcttct
cagcctcaag
gggttaataa
accaagggec
tggygggcaca
cggtgacggt
ttcccggetyg
gaccgtgecc
atcacaagcc

tgtgacaaaa

Artificial sequence

tctatgttcg
ggtgcaatct
cctgcaaggce
cgccaagece
cactggagag
écttggacac
gctgaggaca
ctyggggecaa
catcggtctt
gcggcecectgg
gtcgtggaac
tcctacagte
tccageaget
cagcaacacc

ctcacacata

trrtttctat
gggcctgagt
ttetggatac
ctggacaagg
acaacatatg
ctctgteage
ctgcegtgta
gggaccctgg
ceecctggea
gctgectggt
tcaggegece
ctcaggactc
tgggcacccea
aaggtggaca
a 741

50

100
150
200
250
300
350
400
450
500
550
600
650
700

<223> Heavy chain domain of modified humanized anti-Factor D Fab 238

<400> 54
GIn val GIn Leu val Gin Ser Gly Pro Glu Leu Lys Lys Pro Gly
1 5 10 i5

Ala ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr phe Thr
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<223> Synthesized Oligonucleotide Primer for p238-1 <400> 72 tttgggtttg ggcccttggt ggaggctgag -
gagacggtga ccagggt 47 <210> 73 <211> 107 <212> PRT <213> Atrtificial sequence <220> <223>
Variable heavy chain composite of modified humanized anti-Factor D Fab clones <220> <221> Xaa
P4188R1w0_PCTSequenceListing.txt <222> 33-34 <223> unknown amino acid <220> <221> xaa
<222> 52 <223> unknowg@mind’géﬁ?@?‘ﬁbgqégﬂg%idéﬂﬂgwﬁk%> Unknown amino acid
<400> 73

Asn Tyr Gly Met Asn Trp val Arg Gin Ala Pro Gly GIn Gly Leu
35 40 45

Glu Trp Met Gly Trp Ile Asn Thr Tyr Thr Gly Glu Thr Thr Tyr
50 55 60

Ala Asp Asp Phe L%E Gly Arg Phe val P?S Ser Leu Asp Thr Ser
75

val ser Thr Ala Tyr Leu GIn ITe Ser Ser Leu Lys Ala Glu Asp
80 85 90

Thr Ala val Tyr Tyr Cys Glu Arg Glu Gly Gly val Asnh Asn Trp
: : - 95 . ...100 105

Gly GIn Gly Thr Leu val Thr val ser Ser Ala ser Thr Lys Gly
110 115 120

Pro Ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly
125 130 135

Gly Thr ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu
140 145 150

Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val
155 160 165

His Thr Phe Pro Ala val Leu Gln Ser Ser Gly Leu Tyr Ser Leu
170 175 180

Ser Ser val val Thr val Pro Ser Ser Ser Leu Gly Thr GIn Thr
185 180 _ 195

Tyr Ile Cys Asn val Asn His Lys Pro Ser Asn Thr Lys val Asp
200 205 210

Lys Lys val Glu Pro Lys Ser Cys Asp Lys Thr His Thr
215 220

<210> 55

<211> 25

<212> PRT

<213> Artificial sequence

<220>
<223> FR1-HC of heavy chain domain of modified humanized anti-Factor D Fab 238

<400> 55
GIn val GIn Leu val GlIn Ser Gly Pro Glu Leu Lys Lys Pro Gly
1 5 10 15

Ala Ser val Lys val Ser Cys Lys Ala Ser
20 25

<210> 56

<211> 14

<212> PRT

<213> Artificial sequence

<220>
<223> FR2-HC of heavy chain domain of modified humanized anti-Factor D Fab 238

<400> 56
Trp val Arg GIn AT? Pro Gly GlIn Gly Leu Glu Trp Met Gly
10
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Asp lle Gin val Thr Gin Ser Pro Ser ser Leu Ser Ala ser val 151015 Gly Asp Arg val Thr lle Thr Cys lle
Thr ser Thr Asp lle Asp 202530 Asp Asp xaa xaa Trp Tyr Gin Gin Lys Pro Gly Lys val Pro Lys 354045
Leu Leu lle Ser Gly Gly Xaa Thr Leu Arg Pro Gly Val Pro ser 505560 Arg Phe Ser Gly ser Gly Ser Gly
Thr Asp Phe Thr Leu Thr lle 657075 ser ser Leu Gin Pro Glu Asp val Ala Thr Tyr Tyr Cys Leu Gin
808599, ser Asp Ser Leu Pro Tyr AHBPRE 5 S @R TRk 15510821 E 1 95100105 lle Lys <210> 74
<211>115 212> PRT <213> Artificial sequence <220> <223> variable heavy chain composite of
modiﬁgazhuﬁﬁﬁni ed Anti-Factor D Fab clones
<213> Artiticial sequence

<220>
<223> FR3-HC of heavy chain domain of modified humanized anti-Factor D Fab 238

<400> 57
Arg phe val phe SeE-Leu Asp Thr Ser val Ser Thr Ala Tyr Leu
10 15

GIn Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala val Tyr Tyr Cys
20 25 30

Glu Arg
<210> 58
<211> 11
<212> PRT
<213> Artificial sequence
<220>
<223> FR4-HC of heavy chain domain of modified humanized anti-Factor D Fab 238
<400> 58
Trp Gly Gin Gly Thr Leu val Thr val ser ser
5 10
<210> 59
<211> 108
<212> PRT
<213> Artificial sequence
<220>
;%53; CHL of heavy chain domain of modified humanized anti-Factor D Fab 238 to
<400> 59
Ala Ser Thr Lys Gly Pro Ser val pPhe Pro Leu Ala Pro Ser Ser
1 5 10 15
Lys ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu val Lys
: 20 25 30
Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly Ala
35 40 . 45
Leu Thr ser Gly val His Thr Phe pPro Ala val Leu GIn Ser ser
50 55 60
Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser Ser
65 70 75

Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn His Lys Pro ser
80 85 90

Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser Cys Asp Lys
95 100 105

Thr His Thr

<210> 60
<211> 714
<212> DNA
<213> Artificial sequence
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<220> <221> Xaa <222> 1 <223> unknown amino acid <220> <221> xaa <222> 103 <223> unknown
amino acid <220> <221> xaa <222> 104 <223> Unknown amino acid <400> 74 xaa val Gin Leu val
Gin Ser Gly Pro Glu Leu Lys Lys Pro Gly 151015 Ala ser Val Lys val ser Cys Lys Ala Ser Gly Tyr Thr
Phe Thr 202530 Page 28 P4188R1wO_PcTseguencelListing.txt Asn Tyr Gly met ASn Trp val Arg Gin
Ala Pro Gly Gin Gly Leu 354045 BALSPRIWAePCEETHe e NERtThe Tyt Thr Gly Glu Thr Thr Tyr 505560
Ala Aspéssp Phe Lys Gly Arg Phe val Phe Ser Leu Asp Thr Ser

<223> Light chain domain of modified humanized anti-Factor D Fab 238-1

<400> 60
atgaagaaga

agctacaaac
tgtctgeatc
gatattgatyg
taagctectyg
ggtrrcagtgy
crgcagcecty
gcegtacacg
ctgcaccatce
.ggaactgctt
caaagtacag
agagtgtecac
accctgacge

cgaagtcace

atattgegtt
gcgtatgotg
tgtaggagac
atgatatgaa
atctctggag
cagtggatct
aagatgttgc
tttgyccaqy
tgtcttecate
ctgttgtgtg
tggaaggtgg
agagcaggac
tgagcaaagc

catcagggec

cctacttgcee
atratccaggt
cgcgtcacca
ctggtatcag

gcaatactct

gggacagatt

aacttattac
gtaccaaggt
ttcecgecat
cctgctgaat
ataacgcect
agcaaggaca
agactacgag

tgagctegee

tctatgtttg
gacccagtct
ttacttgcat
cagaaaccag
tcgtectyggy
tcactctcac
tgtttgcaaa
ggagatcaaa
ctgatgagcea
aacttctatc
ccaatcgggt
gcacctacag

aaacacaaag

tcrittetat
ccatccteee
taccagcact
ggaaagttce
gtcccatcte
catcagcage
gtgattcttt
cgaactgtgg
gttgaaatct
ccagagaggc
aactcccagg
cctcageage
tctacgectg

agcttcaaca

50

100
150
200
250
300
350
400
450
500
550
600
650
700

cgtcacaaag

ggggagagtg ttaa 714
<210> 61

<211> 214

<212> PRT

<213> Artificial -sequence

<220>
<223> Light chain domain

<400> 61
Asp Ile
1

of modified humanized anti-ractor D Fab 238-1

Gin val Thr G1n Ser Pro Ser Ser Leu Ser Ala Ser val
5 10 15

Thr
20

Thr Thr

25

Gly Asp Arg val ITe Thr Cys Ile ser Asp Ile Asp

30

Asp Asp Met Asn Trp GIn Gin val

35

Gly
50

Tyr Pro

40

Lys Gly Lys Pro Lys

45

Leu teu Ile Ser Gly Asn Thr Leu Arg val

55

Pro Gly Pro Ser

60

Ile
75

Glin
90

Glu
105

Phe Ser Ser Thr Phe Thr Thr

65

Arg ser Gly Gly Gly Asp

70

Thr
85

lLeu

Ser Ser Leu Gln Pro Glu val Ala

80

Asp Tyr Tyr Cys Leu

Gln Thr

160

val
115

ser Asp Ser Pro Tyr Thr pha val

95

val
110

Leu Gly Gly Lys

Ile Lys Thr Ala Ala Pro ser Phe Ile Phe Pro Pro

120

Arg
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ser Asp

Leu Asn

Asp Asn

Gln Asp

Leu Ser

val Thr

Arg

<210>
<211>
<212>
<213>

<220>
<223>

<400> 62
atgaaaaaga

62
741
DNA

tgctacaaac
tgaagaagcc
accttcacta
gcttgagtgg
ctgatgactt
acggcatatc
ttactgtgag
tcaccgtctc
ccctecteca
caaggactac
tgaccagcgyg
tactccctca
gacctacatc
agaaagttga
<210> 63
<211> 223
<212> PRT
<213>

<220>

<223> Heavy chain domain of modified humanized anti-Factor D Fab 238-1

Glu

Asn

Ala

Ser

LysS

His

Gly Glu

Gln Leu

125

Tyr
140

Phe

Gin
155

Leu

Lys Asp

170

Ala Asp

185

Gin Gly

200

Cys -

atatcgcatt
gcgtacgctg
tggggcctea
actatggaat
atgggatgga
caagggacgy
tgcagatcag
cgcgaggggg
ctcagcctcce
agagcacctc
ttccccgaac
cgtgcacace
gcagegtagt
tgcaacgtga

gcccaaatct

657075 val ser Thr Ala Tyr Leu Gin lle Ser Ser Leu Lys Ala Glu Asp 808590 Thr Ala val Tyr Tyr cys.
Glu Arg Glu Gly Gly val xaa xaa Trp 95100105 Gly Gin Gly Thr Leu val Thr val Ser ser 110115

P4188RIWO_PCTSequencelisting.txt

Lys Ser Gly Thr
Pro Arg Glu Ala
Ser Gly Asn
ser Thr Tyr
Tyr Glu Lys

Leu Ser Ser

Artificial seguence

tettcttgea
aagtccagct
gtgaaggttt
gaactgggty
ttaacaccta
tttgtettct
cagcctcaag
gggttaataa
accaagggcc
tgggggcaca
cggtgacggrt
ttececggetg
gaccgtgeec
atcacaagcc

tgtgacaaaa

Artificial sequence

Ala
130

Ser

Lys val

145
GIn Glu
160

Ser

Ser Leu

175

Ser

His Lys val

190

val
205

Pro Thr

tctatgttcg
ggtgcaatct
cctgeaagge
cgccaagecc
cactggagag
ccttggacac
gctgaggaca
ctggggccaa
catcggtett
geggeectgg
gtcgtggaac
tcctacagtce
tccageaget
cagcaacacc

ctcacacata

Page 24

val val cCys

Gln Trp Lys

Ser val Thr

Ser Thr Leu

Tyr Ala Cys

Lys Ser Phe

tttrrtctat
gggcctgagt
ttctggatac
ctggacaagg
acaacatatg
ctctgteage
ctgcegtgta
gggaccctgg
cceeetyggea
gctgectggt
tcaggcgoce
ctcaggactc
tgggcaccca
aaggtggaca
a 741

Leu
135

val
150

Glu
165

Thr
180

Glu
195

Asn
210

Heavy chain domain of modified humanized anti-Factor D Fab 238-1

50

100
150
200
250
300
350
400
450
500
550
600
650
700



_ P4188RIWO_PCTSequencelisting. txt
<400> 63
Glu val GIn Leu val GIn Ser Gly Pro Gig Leu Lys Lys Pro Gly
1 3 15

Ala Ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr
20 25 30

Asn Tyr Gly Met Asn Trp val Arg Gln Ala Pro Gly Gln Gly Leu
35 40 45

Glu Trp Met Gly Trp Ile Asn Thr Tyr Thr Gly Glu Thr Thr Tyr
50 55 60

Ala Asp Asp pPhe L¥s Gly Arg pPhe val P?g ser Leu Asp Thr Ser
5 75

val ser Thr Ala Tyr Leu Gln ITe Ser Ser Leu Lys Ala Glu Asp
.. 80 85 - 90

Thr Ala val Tyr Tyr Cys Glu Arg Glu Gly Gly val Asn Asn Trp
95 100 105

Gly 6In Gly Thr Leu val Thr val Ser Ser Ala Ser Thr Lys Gly
110 115 120

Pro Ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly

125 130 135
Gly Thr Ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu
140 145 150
Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val
155 160 165
His Thr phe Pro Ala val Leu GlIn Ser Ser Gly Leu Tyr Ser Leu
170 175 180
Ser Ser val val Thr val Pro Ser Ser Ser Leu Gly Thr Gin Thr
185 120 195
Tyr Ile Cys Asn val Asn His Lys Pro Ser Asn Thr Lys val Asp
200 205 210
Lys Lys val Glu Pro Lys Ser Cys Asp Lys Thr His Thr
215 . 220
<210> 64
<211> 25
<212> PRT
<213> Artificial sequence
<220>

<223> FR1-HC of heavy chain domain of modified humanized anti-ractor D Fab 238-1

<400> 64
Glu val GIn Leu val GIn Ser Gly Pro Glu Leu Lys Lys Pro Gly
1

5 10 15

Ala ser val Lys val Ser Cys Lys Ala Ser

20 25
<210> 65
<211> 107
<212> PRT
<213> Artificial sequence
<220>

<223> VL Kappa I consensus sequence
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P4188BRIWO_PCTSequenceListing.txt

<400> 65
Asp Ite GIn Met Thr GIn Ser Pro
1 5

Gly Asp Arg val ng Ile Thr Cys

Ser Tyr Leu Ala Trp Tyr GIn Gln
35

Leu Leu Ile Tyr Ala Ala Ser Ser
50

Arg Phe Ser Gly Sgr Gly Ser Gly
. 5 .

Ser Ser Leu GIn Pro Glu Asp Phe
: 80

Tyr Asn Ser Tyr ng Thr pPhe Gly

Lys Arg

<210> 66
<211> 109
<212> PRT
<213> Artificial sequence

<220>
<223> VH7 subgroup VII consensus

<4(Q0> 66 '
GIn val Gln Leu val ¢ln Ser Gly
<1 5

Ala ser val Lys Vgé Ser Cys Lys

Ser Tyr Ala Met Asn Trp val Arg
35

Glu Trp Met Gly ng Ile Asn Thr

Ala Gin Gly Phe Tgr Gly Arg phe
5

val ser Thr Ala ng-teu Gln 1Ile

Thr Ala val Tyr Tgr Cys Ala Arg
5

Thr val Ser ser

<210> 67

<211> 37

<212> DNA

<213> Artificial sequence

<220>

<223> Synthesized Oligonucleotide Primer for pAEP1-283 vL

<400> 67

ser Ser Leu Ser Ala ser val

10

Arg Ala ser
25

Lys Pro Giy
40

Leu GIn Ser
55

Thr Asp Phe
. 70

Ala Thr Tyr
- 85

Gln Gly Thr
100

sequence
Ser Glu Leu
10

Ala Ser Giy
25

Gln Ala Pro
40

Asn Thr Gly
55

val Phe Ser
70

ser Ser Leu
85

Trp Gly GlIn
100
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GIn

Lys

Gy

Thr

Tyr

Lys

Lys

Tyr

Gly

AsSn

Ley

Lys

Gly

Gly

Ala

val

Leu

Cys

va'l

Lys

Thr

Gln

Pro

ASp

Ala

Thr

Ile
Pro
Pro
Thr
Gln

Glu

Pro
Phe
Gly
Thr
Thr
Glu

Ser

15

ser
30

Lys
45

ser
60

Ile
75

Gln
90

Ile
105

Gly
15

Thr
30

leu
45

Tyr
60

Ser
75

AsSp
90

Leu
105



PA18BRIWO_PCTSequenceListing. txt
tttcectttg atatccaggt gacccagict ccatcct 37

<210> 68

<211> 42

<212> DNA

<213> Artificial sequence

<220>
<223> synthesized OligonucTleotide Primer for pAEPI-238-vL

<400> 68
tttccctttg gtaccctygge caaacgtgta cggcaaagaa tc 42

<210> 69

<211> 41

<212> DNA

<213> Artificial sequence

<220>
<223> synthesized Oligonucleotide Primer for p238

<400> 69
tttgggtttc gtacgctcag gtccagetgg tgcaatctgg g 41

<210> 70

<211> 47

<212> DNA

<213> Artificial sequence

<220> . .
<223> synthesized 0Oligonucleotide Primer for p238

<400> 70
tttaggtiityg ggCC_Cttggt ggaggctgag gagacggtga Ccagggt 47

<210> 71
<211> 41
<212> DNA
<213> Artificial sequence

<220> .
<223> Synthesized 0ligonucleotride Primer for p238-1

<400> 71
tttgggtttc gtacgctgaa gtccagetgg tgcaatctgy g 41

<210> 72

<211> 47

<212> DNA

<213> Artificial sequence

<220>
<223> synthesized 0ligonuclieotide Primer for p238-1

<400> 72
tttgggttty ggcccttggt ggaggetgag gagacggtga ccagggt 47

<210> 73

<211> 107

<212> PRT

<213> Artificial seguence

<220>
<%23> variable heavy chain composite of modified humanized anti-ractor D Fab
clones

<220>
<221> Xaa
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P418BRIWO_PCTSequenceListing. txt

<222> 33-34
<223> Unknown amino acid
<220>
<221> Xaa
<222> 52
<223> Unknown amino acid
<220>
<221> Xaa
<222> 104
<223> Unknown amino acid
<400> 73
Asp Ile Gin val Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 .5 10 y 15
. Gly Asp Arg val Thr Ile Thr Cys Ile -Thr Ser Thr Asp Ile Asp
20 25 : 30
Asp Asp Xaa Xaa Trp Tyr Gln GIn Lys Pro Gly Lys val Pro Lys
35 40 45
Leu Leu Ile Ser Gly Gly Xaa Thr Leu Arg Pro Gly val Pro Ser
50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75
Ser ser Leu Gln Pro Glu Asp val Ala Thr Tyr Tyr Cys Leu Gln
80 85 90
Ser Asp Ser Leu Pro Tyr Thr Phe Gly GIn Gly Thr Lys Xaa Glu
95 100 105
;1e Lys
<210> 74
<211> 115
<212> PRT
<213> Artificial sequence
<220>

<%23> variable heavy chain composite of modified humanized Anti-Factor D Fab
Clones

<220>

T <221> Xaa

<222> 1

<223> Unknown amino acid

<220>

<221> Xaa

<222> 103

<223> Unknown amino acid

<220>

<221> Xaa

<222> 104

<223> Unknown amino acid

<4Q0> 74 _
Xaa val GIn Leu val GIn Ser Gly Pro Glu Leu Lys Lys Pro Gly
1 5 10 15

Ala Ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr
20 25 30
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Asn

Glu

Ala

val

Thr

Gly

Tyr

Trp

Asp

ser

Ala

Gn

Gly Met
Met Gly
Asp phe
Thr Ala
val Tyr

Gly Thr

Asn
35

Trp
50

LyS
65

Tyr
80

Tyr
95

Leu
110

P4188RIWO_PCTSequenceListing.txt

Trp val Arg GIn Ala Pro Gly GIn Gly Leu
40 45

Ile Asn Thr Tyr Thr 61y Glu Thr Thr Tyr

55 60
Gly Arg Phe val Phe Ser Leu Asp Thr ser
70 75
Leu Gin Ile Ser Ser Leu Lys Ala Glu Asp
85 a0
Cys Glu Arg Glu Gly Gly val Xaa Xaa Trp
100 105
val Thr val Ser ser
. 115
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